BENTHIC MARINE AMPIIIPODA OF SOUTHERIN CALIFORNIA:
FAMILIES AORIDAE, PHOTIDAE, ISCHYROCERIDAE,
COROPHIIDAE, PODOCERIDAE!

By J. LAUGRENS BARNARD

Introduction

This report continues the deseription of the benthic amphipod fauna
on the coastal shell of southern California. hased on collections in the Allan
Hancock TFoundation gathered during a survey of Lhe olfshore benthos
under support of the California State Water Pollulion Control Board.
Other families have been considered in Barnard (1934, 1957, 1958a,
1958h, 1959a, 1959h, 1960, 1960a) and Barnard & Given (1960).

The samples were collected in depths of 5 to 100 fathoms from Pt
Conception 1o the northern border of Mexico, using an orange-peel grab of
0.25 square meters areal capacity. About 500 samples have been examined,
and of these 348, covering the 1061 square miles of shell and slope in
the area, form a proportionate grid from which can be calculated the
density per square meter ol each species in depth classes, sediment classes
and communities,

Intertidal amphipods of the area are stil so imperfecily known that
where advantageous they have heen considered in order to bring together
all the information of each genus in the area. Collections of intertidal
Amphipoda were made hy the writer and by others to whom acknowledg-
ment is made in the lists of materials. Full reports on intertidal Amphipoda
and additional families of benthic Amphipoda are being prepared, and
are to be followed by an ecology of southern California Amphipoeda, once
the taxonomy has been completed.

I am indebted to the National Science Foundation for support of this
work through a subvention (G-10750) for the employment of artists and
to the Beaudette Foundation for my support and publication.

I am indelted also to Mrs. Dorothy M. Halmos, head librarian at
the Allan Hancock Library, University ol Southern California for the use
of that fine relerence collection; to Drv. Olga Hartman of U.S.C. for her
continued inlerest in my amphipod work: and to Mr. G. T, Jones and
Mr. R. R. Given who helped collect and process many of the samples.

"Publication of this paper was made possible throungh a generous contribution
Irom My, Reese B, Milner.



4. Paciric NATURALIST Vor. 3. No. 1

The drawings signed DMc were made by Mrs. D. McLaughlin under
the writer’s supervision; those signed LH were made by Mr. Lawrence
Hauben; and unsigned drawings were made by the writer but inked and
arranged by Mrs, MclLaughlin.

See J. L. Barnard (1961: 178) for a list of communities {rom which
amphipods are cited herein.

Authors, dates, and references to names of genera and species not
specifically cited herein may be found in J. 1. Barnard’s (1958) Index
to the Gammaridea.

Statislics concerning precise depth distribution on the coastal shelf
of southern California are quoted in fathoms because the original plotting
systems were based on U. 5. maps which utilize fathoms. Records from
the literature are usually quoted in meters.

Types are deposited at the Allan Hancock Foundation.

Family AORIDAE

As explained below (c.f. Photidae) 1 am translerring Neomegam-
phopus Shoemaker (1942) to the Aoridae. The genus differs little from
Mierodentopus except for the greater depth of insertion of the second
antennae and the more setose second gnathopods. It is also closely related
to Coremapus, differing by the sccond anlennae and the proportions of
gnathopods as seen in the following key. Hansenelle is a genus based on o
female having gnathopods like those of male Microdeutopus and may simply
be an aberrant specimen. Coremapus scarcely differs from Microdeutopus,
except for the highly setose second gnathopods. The use of these minor
differentiating criteria must be [irmly established by more thorough
examination of morphological detail in the species now described.

In addition to those discussed herein the {ollowing species of this
family from California have been reviewed recently: Acuminodeuwtopus
heteruropus J. L. Barnard (1959 and 1961) ; Aoroides columbiae Walker
(J. L. Barnard 1959 and 1961) ; Microdentopus schmitti Shoemaker (J. L.
Barnard 1959 and 1961); Rudilemboides stenopropodus J. L. Barnard
(1959 and 1961).

KEY TO MALE AORIDAE OF THE WORLD

1. Article 4 of gnathopod 1 produced into a long tooth ... 2
1. Article 4 of gnathopod 1 not produced ..., 4
2. Uropod 3 uniramous ....coenivcnvnsnnnccnnns. araoroides

2. Uropod 3 Biramous ..o 0
3. Accessory flagellum long, composed of 3 or more articles ........ dora
3. Accessory flagellum absent ..o eeesreaesnans vwenee Aoroides

4.  Article 5 of gnathopod 1 with a strong distal tooth ... 5
4. Article 5 of gnathopod 1 lacking a strong distal tooth .....ceies 11
5. Uropod 3 nniramous .....ccomernincicecsiicninnn. woer. Neomicrodeutopus
5. Uropod 3 biramous ........... ettt an e s O
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G. Gnathopoad 1 of both sexes alike ... ettt e Hansenella
6. Gnathopod 1 diflering in each sex ............ OSSO RORVRVPY
7.  Gnathopod 2 heavily sctose on anterior edge of artldt, 5 ................ 8
7. Gnathopod 2 sparsely setose on anterior edge of article 5 ........... 10
8. Article G of gnathopod 1 as long and broad as
article 5 ... OO PO RSO U ORI ROV Lwabopm
8. Aurticle 6 of gnathopod 1 chorl{,r :md narrower thdn article 5 9
9. Article 5 of gnathopod 2 longest; female gnathopod
1 simple e, RRTTRR e enn e Neomegamphopus
9. Aurticle 6 of gnathopod 2 longest; female gnathopod 1
subehelate .o e cerevene e eneens Coremapus
10.  Inner ramus of uropod 3 less than hall as long as
OUEET TAMUS woveecernreennnneenes cevereves v Aeuminodeutopus®
10. Rami of uropod 3 subequal ....... reereranreene cvvnnnnee Microdeutopus
11. Rami of uropod 3 minute, less than hall as long as peduncle ........ 12
11.  Rami of uropod 3 not minute, as long as or longer than
peduncle ........ e rereee s Ceeerenrrerenanreen et aenneasss et e e s anneeannarees 13
12. Pleon segment 6 dorsally evanescent ........ Dr]opmdes

12, Pleon segment 6 not evanescent ....eencvcnninnn, Przradr}ope
13.  Gnathopod 1 with article 6 equal to or grealer in length

and breadth than arbicle 5 .. SUUROR B
13.  Gnathopod 1 with article 6 shorter and narrower len ar t;de Do 15

14.  Gnathopod 2 strongly setose, its article 5

bulbous .eecniiniiiiie, eveeerareenas e . Xenocheira
14.  Gnathopod 2 usually moderately setose, its article
5 not bulbous e vcceneennss. Lembos
15.  Guathopods fully subchelate ..ol eenerenes Lemboides

15. Gnathopods scarcely subchelate ... Rudilemboides®

Genus Lembos Bate

Lembos audbettius, new species
FFig. 1

Diacxosis or mare: Lateral lobes of head broadly and shortly
produced; coxa 1 produced forward strongly: article 5 of gnathopod 1
short, cup-shaped, article 2 sublinear but stout, the anterior and posterior
edges parallel, the palm transverse. excavaled near deflining corner, thus
producing a long tooth which reaches palmar line; palm between
excavation and finger hinge slightly produced and slightly bilobed: article
7 scarcely overlapping palm, bearing an inner bulge near finger hinge:
peraeonal sternites 2-7, each with a tooth.

FreyaLe: Unknown.

Hovoryre: AHE No. 5717, male, 3.8 mm.

*See J. L. Barnard (1958) lor a list ol genera and add the [ollowing: Acuniino-
deutopus J. L, Barnard (1959): Rudilernboides J. L. Barnard (1959},
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Tyre LocaniTy: Station 5167, off Santa Barbara. 34-21-40 N,
119-40-40 W, 30 fms. July 3. 1957, hottom of green clayey, silty sand.

MATERIAL: 9 specimens [rom 6 stations.

Revationsmip: This species belongs to the (Bemlos) section of the
genus Lembos in which the [ifth article of gnathopod 1 is short and cup-
shaped, The species diflers from Lembos hirsutipes Stebbing (Stebbing
1906) by the absence of a brush of long setae on the distal end ol article
2 on male gnathopod 1. [t dilfers Irom L. gambiense Reid (1951) by the
subchelate, but not chelate sccond gnathopod. It differs from L. kergueleni
Stehbing (1888) by the uncxpanded second article of gnathopod 2 and
its poorly subechelate condition. This species dilfers [rom L. mecromanus
(Shoemaker 1925) and L. intermedius Schellenberg {1938) hy the first
male gnathopod of which the hand (article 6} has its anterior and posterior
edges parallel, not convex; it diflers especially from L. macromanus by the
presence of 0 sternal peraeonal teeth. (2 in L. macromanus) and the
larger eves. Lembos audbettius differs from its generic partner in southern
California, L. concavus (to follow)} by the presence of sternal peraeonal
teeth on the male.

Because the writer has not seen females of this species in company
with males it is possible that females have been mistakenly identilicd as
some other aorid, particularly Rudilemboides stenopropodus J. L. Barnard
(1939) or Aoreoides columbize Walker.

Ecorocy: This rare species has a density of 0.1 specimens per square
meter on the coastal shell. It ranges in depth [rom 20 to 50 fms.

Lembos concavus Stout
ig. 2
FLembos concavus Stout 1913: 651-633; Shoemaker 19:41: 187,

Diacnosis: Coxa 1 acutely produced forward anleriorly but not
strongly; male gnathopod 1 wilh article 5 more than half as long as
article 6, the latter rather linear and distally expanding only slightly, the
palm shortl, nearly transverse, bounded by an excavation which is guarded
by a short tooth not projecting distally as [ar as the palm, article 7 over-
lapping the palm, strongly serrated on inner edge, the lower hind edge of
article 2 not bearing a large it of sctae, the anterior edge of article 6
heavily setose; article 2 of gnathopod 2 with anterodistal conical projec-
tion, the appendage rather stout, the palm oblique, undefined hy a tooth:
rami of uropod 3 longer than peduncle; venlrum ol peracon without
distinct teeth, a remnant of one i)cing present on peraeon segment 2.

Fesare: Coxa 1 quadrate in (ront; gnathopod 1 as large as that
of male, the palm quite oblique, not excavated, guarded by a laroe spine;
palm of grathopod 2 nearly perfectly transverse.

MATERIAL: 6 specimens from 4 stations.

ReLationsiup: This species is closely related lo Lembos aequimanus
Schellenberg (1938), but differs by the female first gnathopod having «
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uniformly convex palm, whereas L. aequimanus has a concave palm with a
medial process. Lembos concavus differs from L. smithi Holmes (1905) by
the more linear sixth article of gnathopod 1, the more transverse palm,
and the anteriorly acule first coxa. It dillers from L. leptocheirus Walker

(1909) by the much stouter second gnathopod of the malu and stouter
{irst gnathopod of the female.

Lembos concavus bears close velationship to L. intermedius Schellen-
berg (1938) and L. processifer Pirlot (1938}, two species indistinguishable
Irom each other except by the acute lirst coxa of L. intermedius, Lembos
concavus differs [rom bhoth by the nearly paraliel edges of article 6 of
gnathopod 1; the other two species have a rather convex anterior edge.

Only a single male is present in the collections, and the [irst gnathopod
is partially broken where marked in the ligures.

Ecovocy: The occurrence of this species on the coastal shell below a
depth of 5 Ims is negligible. Apparently it is a species living on algal
bottoms shallower than that depth. Females of this species are easily
conlused with those of Aoroides columbiae and the writer suspects that a
number ol specimens of this species lie undetected with the samples of
Aoroides columbiae in the collections of the Hancock Foundation.

Lembos macromanus {Shoemaker)
Fig. 3
Bemlos macromanus Shoemaker 1925: 36-41, figs. 10-13.

MavgriaL: Estero de Punta Banda, near Ensenada, Baja Calilornia,
March 23, 1951, coll. Dr. 1. L. Mohr (20 specimens).

ReMarks: Growth stages of male [irst gnathopoeds are drawn for
comparison with the other species of Lembos deseribed herein.

Fig. 3. Lembos macromanus {Shoemaker). Estero de PPunta Banda. Gnathopod
1: A, male, 3.8 mm: B, male, 6.0 mum: C, male 7.0 mm.
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Neomegamphopus rooseveltt Shoemaker 1942: 36-38, f{ig. 13.

MaTgERriAL: Sta. 5605, off the Mexican Border, 32-33-10 N, 117-13-15
W, 23 [ms, February 18, 1958, hottom ol coarse, rust-colored sand.

The single specimen at hand represents the most northern record
ol the species described from Magdalena Bay and Cape San Lucas, Baja
California; its absence [rom the remainder of southern California indicates
its northern limit is at the Mexican border.

Family PHOTIDAL

A revision of the Photidae is required hecause so many species
deseribed since Stebbing’s (1906) monograph represent intergradalions
among the genera then existing.

In my 196la paper 1 pointed out the problems regarding Podoceropsis
and Bonnierella, With the description herein of a presumed species of
Eurystheus which previously would be recognized as a Podoceropsis 1
have scen that the genera Eurystheus and Megumphopus ave also tied into
this confusion. The accompanying key to the Photidae is the best way 1o
explain the relationships of the genera.

The characters which have been used in past definitions of photid
cenera represent mostly those subject to quantitalive variation, either in
number of segments on the accessory flagelium, in the degree of simpleness
or subehelation of gnatheopods, or in the relative length and expansion of
mnathopodal articles.

In Stebbing’s (1906} time these criteria were easy to use in separating
the few known genera, but today many more species of intergrading
character are known. Now we [ind thal species of Cheiriphotis progressively
lose one ramus of uropod 3 with age. Previously we had been able to
separate gepera by the presence or absence of accessory [lagella on
antenna 1, but now we [ind variations ranging {vom no accessory flagellum,
to a single seale, Lo one, two, three and more (up to 8 or 9) articles on the
accessory flagellom.

1 consider that the loss of the accessory Hagellum in amphipods is a
mark of specialization and that generally in any phylogenetic sequence the
possession of an accessory flagellum marks the more primitive or ancestral
condition.

We may envision that the very diverse and widespread genus Eurys-
theus Dearing a well-developed accessory [lagellum ol three or more
arlicles, represents a concept ol the root stock. The progressive loss of
articles, below 3, fovms a strange sequence in that it passes through the
gencra Bonnierclla and Megamphopus as previously recognized. These
sencra contain species now to be assigned to Megamphopus (3 species of
deep-sea blind amphipods plus a number of shallow water species previonsly
assigned to the genus Podoceropsis): all ol these organisms bear an
accessory flagellumn of one long article tipped with a small one. The next
stage is represented by a new genus to be described, based on Pedoceropsis
kermadeci, which bears only a seale in place of an aceessory [lagellum.
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The final stage is the revised genus Podoceropsis, composed of shallow
water species lacking any vestige of an accessory flagellum.

To separate genera at a point in the middle of serial gradation is
arlificial and can be justified only by the fact that a group ol species to be
assigned to Megamphopus is clearly marked with a 2-articulate [lagellum
composed of one long article and one short. Such an accessory {lagellum
is quite distinct and marks a commonly repeated stage in the progres sslve
loss of flagellar articles. That such loss is probably IJU]V[J]]}IE[IL, in origin
altests to the artificiality of orthodox Linncan systematics in this case.
Hence generic separation is uselul only as a means of identificalion.

The close relationship of some species of Eurystheus o Megamphopus
is seen in E. monodi Schellenberg (1931) and a new species of Eurystheus
to be described herein, hoth having an accessory flagellum composed of
two fong articles and one short.

The arrangement of these gencra according lo the condition of the
ACCLSEOTY HaUPﬂum does not reﬂl,(t their direet IJil\lDUL‘llLLIL relationships,
but marks several artificial assemblages ol animals, probably having
reached the same morphological condition from several independent
sources. The writer envisions that species ol Megamphopus represent inde-
pendent origins from ancestors like Ewrystheus in which the previously
long accessory flagellum has become reduced Lo #ts present condition. The
divers sity in Me L{rzmphopua is remarkable, the genus being composed of
such animals as the [ollowing: Lurysthews palmata (see I. nana, Sars 1895,
pl. 199; fig:-2) with long coxae, male gnathopods having short fifth
articles and well developed palms; Hegamphopus cornutus (see Sars 1895,
pl. 200) with intermediate sized coxae, male gnathopods having clonﬂa[ed
[ifth articles and poorly developed palms: and Podoceropsis dubia Shoe-
maker (1942) with short coxae, male gnathopoeds having short [ilth
articles and poorly developed palms.

Nevertheless, it is not justiliable to segregate species into genera
hased on different assortments ol these crileria, for there are too many
possibilities and teo many intergradations. We have to remember that we
are attempting to simplify the taxonomic arrangement [for c]dlll) at the
expense of a systematic arrangement. | do not believe it is possible to
treal these genera in a Linnaean sense, unless one were Lo fuse all of the
meutim]ed_ genera into one. A true systematic arrangement would have to
be made on a family tree basis, by placing species of a single genus on
different branches and showing their distinct origins.

A reduction or modification of coxae occurs frequently with the
reduction in accessory [lagella; many species assigned now to MWegam-
plopus and Podoceropsis show this, but it is far [rom universal, and our
attention 1s again directed to the several evolutionary stages that these
animals have reached and which do not lend themselves readily to Linnean
distinction.

The third uropod is another criterion subject to diversity and is
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particularly marked in the new species ol Zurystheus to be deseribed. This
modification ol third uropods, with shorlened rami, coupled with an
accessory flagellum that forms the practical boundary between Euwrysthens
and Megamphopus, suggests again the dilficulty in designating genera,
but it does not necessarily indicate the fusion of genera, for it is permissible
to have a small percentage of intergrading species and continue fo segregate
genera, The short third uropodal rami of the new species of Eurystheus
suggest identilication with the monotypic genus Bathyphotis, but the new
species can be distinguished from Bathyphotis by its [irst maxillac having
the normal 9 spines of the outer plate. The presence of only 4 blunt,
non-hifurcate spines on the first maxilla of Bathtyphotis is the only crilerion
useful for the distinction of Bathyphotis [rom Eurystheus. Until the dis-
covery of the new species to follow the short rami of the third uropod
would have been useful. | [eel it necessary to keep genera distinct wherever
possible for ecological reasons, and Bathyphotis is a bathyal species with a
refated morphological difference, minor as it is.

Although the above paragraph is applicable as long as Bathyphotis
and the new species of Eurystheus to be described remain in the family
Photidae. it should be considered that bhoth prebably helong in the
Ischyroceridae, as will be discussed under that family helow.

The elongation of arlicle 5 in male gnathopod 1 is not uselul for
generic separation since it appears both in Eurystheus (e.g. E. hirsutimanus
Reid 1951) and in Megamphopus (e.z. M. cornutus). A similar elongated
[ifth article on male gnathopod 2 was used in defining the genus Psendeu-
rystheus.

Il permitted to stand, Psendeurystheus weakens the workability of the
arrangements proposed herein. The type species. P. ltoralis Schellenherg
(1931). enjoins a 3-articulate accessory [lagellum with a greatly elongated
filth article on the second male gnathopod, a combination not present in
the other genera mentioned above. Megamphopus blaisus K. H. Barnard
(1932) also bears a second male gnathopod similar to Psendeurystheus
hut has only a bi-articulated accessory flagellum, like Megamphopus. Thus,
we have the conflict of opinions: apparently K. H. Barnard was willing 1o
broaden the delinition of Megamphopus to include animals with such
anathopods, yet Schellenberg was not willing to broaden the genus
Eurystheus [ov other animals with such gnathopods. We have to make a
choice, (1) to broaden the limits of existing genera to admit these two
species, perhaps by establishing them as subgenera in their respective
places; (2) to bring them together into the same genus, by so doing
putling two animals together, one with a bi-and one with a tri-articulate
flagellum; (3) to erecl a new genus for M. blaisus, in which case one
could choose to assign it as a subgenus of Pseudeurystheus. Here we have
lo weigh the importance of accessory flagella against proportions of
anathopodal articles; unfortunately, neither is of more than minor signifi-
ance, qualitatively.
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Since there are other species of Eurystheus with gnathopods tending
to have elongated fifth articles such as £. dimorphus K. H. Barnard (1932),
s z.fi.unr..p.son,:.- (Walker 1898). and £. muaculatus (Johnston, see Sars 1895:
pl. 198}, it would seem more logical to assign Pseudeurystheus as a sub-
oenus to Kurystheus and assign Megamphopus blaisus to a new subgenus
in Megamphopus. Although this course is herein consummated, I helieve
that P. litoralis and 3. blaisus are more closcly related to each other as a
pair ol species than to their respective mega-genera and may have had a
common origin, since both live in the southern hemisphere. In this case [
choose to [acilitate ease of identilication from a taxonomist’s standpoinl in
contrast to the inlerests of systematists, Il alter most photids have been
described, strong intergradation of species has not been discovered, then
I believe that P. litoralis and 3. blaisus can be returned to a segregated
genus Pseadenrystheuws to point out their common origin.

Although Shoemaker (1942) assigned his genus Neomegamphopus
to the Photidae because its mouthparts were similar to Megamphopus.
already in that family, I find it necessary to remove the genus to Lhe
family Aoridae; indeed the mouthparls are not different from those of
Aora, the type genus ol doridae. 1[ Neomegamphopus were to be admitted
to the Photidae it would require fusion of the Aoridae and Photidae. No
doubt parallel evolulion has provided many similarities in mouthparts and
other eriteria among various aorids and photids, but enlarged Tirst
gnathopods  of Aoridae still remain eaml} recognized characters and
probably indicate some basic difference in axial gr adients between the two
groups.

In a forthcoming paper on amphipods of atolls in Micronesia the writer
will consider that the genus Audidle Chevreux should he fused to Earys-
theus Bate.

Before presenting descriptions of southern California pholids it is
necessary to olfer the rearrangement and diagnoses of photid generva
discussed ahove.

Genus Eurystheus Bate

Dracnosis: Uropod 3 biramous, the rami biequal, usually longer
than or subequal ta peduncle; article 3 of antenna 1 as long as or longer
than article 1, the accessory Ilagellum composed of 3 or more artieles.

TYPE SPECIES: Eurystheus éridentetus Bate (= Cammarus maculutus

Johnston) known as Eurystheus maculatus (Johnston).

KEY TO SUBGENERA OF EURYSTHEUS

1. Article 5 of male gnathopad 2 at least 1.6 times as long
as article 6 i vevrre st secsnsnensennnenes PSeRdenrystheus

I, Avrticle 5 of male gnathopod 2 subequal to or
shorter than article 6 ....... e b vemtereeneanern . Eurystheus
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Subgenus Eurystheus Bate

Diacyosis: Eurystheus with {ilth article of male gnathopod 2 subequal
to or shorter than article 6

Tyve srEciES: Gammarus maculatus Johnston.

[4sT or spECiEs: List remains the same as in Barnard (1958) except
for the following removals, all to he transferred to the genus Megamphopus,
8.8,

Eurystheus clenurus Schellenberg

Furystheus georgianus Schellenberg

Lurysthens kerguelent Schellenberg

Eurystheus longicornis Walker

Eurystheus palmatus (Stebbing and Robertson)

Subgenus Pseudeurystheus Schellenberg
Diacnosis: Eurystheus with fifth article ol male gnathopod 2 at least
1.6 times as long as article 6.
TYPE sprciEs: Pseudeurystheus litoralis Schellenberg.
List oF speciks: Unigue.

Genus Kermystheus, new genus
hacNosis: Similar to Eurystheus but with accessory flagellum com-
posed ol a short, scale-like arlicle.
Type seEciEs: Podoceropsis kermadeci Stebbing,
LisT oF spECIES: The type species and a new species to follow,
Genus Megamphopus Norman, new synonymy

Megamphopus Norman, Stebhing 1906: 621.
Bonnterella Chevreux 1900: 97,

Dracnosis: Like Furystheus but the accessory flagellum composed of
one or two articles only: usually a fong article tipped with a small one.
TyvE sprcies: Megemphopus cornutus Norman.

KEY TO SUBGENERA OF MEGAMPHOPUS

1. Second articles of peraeopods 3-5 with parallel edges .... Bonnierella
1. Second articles of peracopods 3-5 with biconvex edges ...
2. Article 5 of male gnathopod 2 at least 1.6 times as long

o

as artiele 0 oo, Segamphopus, n. subg.
2. Article 5 of male rrlntlwpocl 2 «-horter than
arbcle 0 oo s Megamphopus

Subgenus Bonnierella Chevreux

Diacyosis: Megumphopus with article 5 of male gnathopod 2 subequal
to or shorter than article 6; second articles ol peracopods 3-5 with edges
parallel.

Tyvre sprecies: Podoceropsis abyssi Chevreux.

List or srecigs:

Bonnierella abyssi (Chevreux)

Bonunierella ebyssorum (Bonnier)

Bonnierella angoliae ]. L. Barnard (1961a)
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Subgenus Megamphopus, sensu stricto

Discnosis: MHegamphopus wilh article 5 of male gnathopod 2 subequal
to or shorter than article 0; second articles of peracopods 3-5 with edges
biconvex.

Tyre srecies: Megumphopus cornutus Norman.

Note: That Podoceropsis lapisi J. L. Barnard (196la) is aberrant in
its short rami of uropod 3 and is like the genus Bathyphotis in this respect.

Last oF SPECIES:

Megamphopus cornuetus Norman

Furystheus clenurus Schellenberg

Podoceropsis dubia Shoemaker

Podoceropsis elephantis K. H. Barnard

Eurystheus georgiunus Schellenberg

Podoceropsis insignis Chilton

Eurystheus kergueleni Schellenberg

Podoceropsis lapisi 1. L. Barnard (1961a)

Eurystheus longicornis (Walker)

Megamphopus longicornis Chevreux

Megamphopus longidactylus Chevreux

Megamphopus puchypus Schellenherg

Eurysthews polmatus {Steblhing and Robertson)

Subgenus Segamphopus, new subgenus
Diacnosis: Megamphopus with arlicle 5 of male gnathopod 2 at least
1.6 times as long as article 5; second articles of peraeopods 3-5 with edges
hiconvex.
Tvype sercius: Megumphopus blaisus K. H. Barnard (1932).
Lasy o srEcies: Unique.

Genus Podoceropsis Boeck
Discyosis: Similar to Kurystheus but Jacking an accessory flagellum.
Typre sreciEs: Podoceropsis soplice Boeck.
LisT OF SPECIES:
Poduceropsis angulosa Chevrenx
Poduceropsis lindehli Hansen
Podoceropsis nitida (Stimpson)
Podoceropsts pusille Chevreux
Podoceropsis similis Schellenberg
Podaoceropsis sophiae Boeck
Podoceropsis inaequistylis Shoemaker (wilth missing [irst anlenna)

KEY TO WORLD PHOTIDAE

Uropod 3 uniramous .......eoeeene. et et e e eat et e sa e aneaeeneenneeernee 2
1. Uropod 3 BIiramous ..o s 0

2. Lateral head lobes and article 6 of peracopods
1.2 elongated ... SEOTOPORTR e Ampelisciphotis
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2. Lateral head lobes and article 6 of peracopods

1-2 not elongated .o s
3. Gnathopod 1 simple ... cemreree i sesss oo D Ephochetra

3. Gnathopod 1 subchelate i e

. Antenna 1 with accessory flagellum e,

4. Antenna 1 lacking accessory flagellum ................ Mierophotis
3. First four coxac similar in size and shape ............... Microprotopus
5. Tirst [our coxae of varying shapes

AN STZES oot e Cheiriphotis (in part)

6. Uropod 3 with one distinctly shortened ramus ..o

6. Lropod 3 with subequal rami o
7. Gnathopods simple crenvenvennns Haplocheira
7. Gnathopods subchelate ...

8. Antenna 1 lacking accessory [flagellum ... Photis
8. Antenna 1 with accessory flagellum .o,
9. Uropod 3 scale-like, the peduncle
platelike ....... e GREIFIpHOUES (In part)
9. Uropod 3 eylindrical .......cccccoooivinins Cheirimedela, n. subgenus
10.  Gnathopod 1 complexly subchelate with chela
projecting from article 5; gnathopod 2 with well

developed palm .o, v Amphidentopus®

10.  These characters not combined ..o,

11, Article 3 of antenna 1 as long as article 1 or longer ...
11. Article 3 of antenna 1 shorter than article 1 ............

12, Spines of outer plate of first maxilla reduced
LO b eoriiie it eeeeennnes BOUYPHOLES
12. Spm& of ULItt'I' pldle of Tirst maul]a 9 or L1110 T AN
13. Flagellum of antenna 2 siout .oiecinecnicnneenen. (Jludt.t”u]
3. Flagellum of antenna 2 slender ..ot
14, Accessory {lagellum of antenna 1 absent ........ Podoceropsis
14, Accessory [lagellum of antenna 1 present oceveiieienneeene
15.  Accessory {lagellum composcd of a scale ... fu’rnns!hvua n.g.
15.  Accessary flagcllum composed ol 1 or more long articles ...
16.  Accessory [flagellum composed ol 1.2
arbicles o Megumphopus and Bonnierella
16.  Accessory {lagellum composed of 3 or more
articles ....vcvvivvniiccnnn Burystheus and Pseudenrystheus
17.  Accessory [lagellum absent .o, Goesia
17, Accessory flagellum present ....o..cooveciiiiicinnncee e
18, Gnathopod 2 subchelate oo,
18.  Gnathopod 2 simple oooiiiviicciiiiiiivvescnncene.. Leptocheirus

"dmphidewtopus J. L. Barnard (1959).
‘Audulla, to be considered a synonym: of Eurystheus in a forthcoming paper
Micronesian atolls.

-1
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11
12

17
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15
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18
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19, Pleon segments 4-5 separated ........ e e Protomedera
19.  Pleon segments 4 and 5 coalesced .o, Chevalia

Genus Cheiriphotis Walker
Cheiriphotis megacheles (Giles)
!

Walker 1904; 28:4-285, pl. 6, Lig. 42: Stebbing (910; 461: Schellenberg 1926: 383:
K. H. Barnard 1937: 167-169, Ig. !4: Pirlot 1938; 345; K. H. Barmavd 1940:
480; Ruifo 1956: 215; Pillai 1957: 57-58. fig. 15.

Eurystheus monuropus Walker 1909: 340-341, pl. 43, lig. §.

Cherriphotis durbanensis X, H. Barnard 1916: 247-249,

Cheiriphotis walkeri Stebbing 1918: 68-69, pl. 12
Cheiriphotis Delloyei Pirlot 1934 231-235, [ig. 100,

Reararxs: This is a polymorphic species and transcends ils generic
limits to overlap these ol Miecroprotopus, as defined in the key to the
Photidae. In young specimens the third uropod has a moderately well-
developed inner ramuns half as long as the outer ramus, but in fully
developed adults the inner ramus disappears. It is now necessary to
distinguish Microprotopus. lacking an inner ramus, by the similarity of
its first four coxae, which in Cheiriphotis are ol varying sizes and shapes.

Both male and female second gnathopods are diverse, as seen in the
literature; with age the male gnathopod changes [rom an oblique palm
bearing 3 large tecth to a transverse palm bearing 4 or 5 small trregular
teeth. The figures of the female second gnathopod in the literature are so
variable as to prevent any analysis of a growth trend. These Tactors indicate
that the species has developed loecal races or ecophenotypes.

In southern California no fully developed males have been found.

MaTiriaL: 18 specimens [rom 5 stations.

Ecorocy: The species has not been recovered in any of the samples
assigned to the statistical program. It has heen taken at stations on the
extreme inner edge of the sampling program in depths of 9 fathoms hetween
Pt. Conception and Santa Monica, but it is a tropical species known
through the Indian Ocean from South Africa to Indonesia. This is its
first record from the eastern Pacific Ocean and its rarity in southern
California sugeests that it is near its northern range limit.

Genus Chevalia Walker
Chevalia aviculae Walker, new synonymy
I'ig. 5

Chevalia aviculae Walker {904: 288-290, pl. 7, Lig. 50, pl. 8, fig. 50; Walker 1909:

341; K, H. Barnard 1916: 232; Shoemaker 1921: 101: K. H. Barnard [937:

169, fig. 15; Shoemaker 1941: 187; Shocmaker 1942: 39,
Chevalia mexicana Pearse 1912: 374-.376, [ig. 5.
Neophotis inaequalis Stout 1913: 653-654.

Renmancs: This fascinating animal apparently is circumtropical.
having been collected in the Indian Ocean, South Africa, Cariblean Sea.
and eastern Paciflic Ocean. As it has not been adequately figured bhefore,
I have redrawn it. The most remarkable feature of the genus is the fusion
of pleon segments 4 and 5.
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Pearse gave no reason for the erection of his C. mexicane and there
appears to be no distinction from C. eviculae. Probably he deseribed it for
geographic reasons.

MareriAL: 19 specimens {rom 4 stations.

FeorLocy: This species is rare on boltoms deeper than 5 fms. The 4
stations here range from 9 to 19 [ms.

Genus Eurystheus Bate

See Barnard (1959 and 1961) for a recent review of the other
southern California species, Eurystheus thompsoni (Walker).

Eurystheus ventosa, new species
Iigs. 6, 7

Discnosis; Accessory [lagellum composed of 2 long articles lipped
with a minute third; coxae intermediate in length, not as short as in most
species of Megamphopus bul shorter than those ol most species of
Eurystheus; article 5 of lirst gnathopod 1.3 times longer than article 6, the
palm slightly oblique, the defining corner broadly rounded and bearing one
slender spine; gnathopod 2 with long anterior distal lobe; article 5 short,
with distinct protrusion on proximal end; palm slightly oblique, deflined
by a cusp supporting a spine (the cusp smaller in juveniles), bearing a
larger, shallow, but sub-acute process near [inger hinge. the middle of
palm bearing a smaller protrusion and a large spine (males and {emales
identical) ; distal articles of peraeopods 3-5 not greatly expanded, not
strongly spinose; outer ramus ol uropod 3 bearing 3 marginal setae in
adults, 2 in subadults and 1 in juveniles, plus a terminal spine; inner
ramus of uropod 3 with terminal spine only; epistome conically produced:
segments lacking dorsal teeth.

Hovroryrr: AHF No. 555, female, 4 mm,

Tyre rocanity: Barpard Station no. 2, Corona del Mar, intertidal
formalin wash of holdlasts of the alga Fgregia sp., Feb. 6, 1955.

MaTerIAL: Barnard Stations 2 (9}, 16 (3).

RevartoNsHip: The reduction of the accessory flagellum to two long
articles and a short one brings this species close to Megunphopus, and the
shortened coxae are correlated with that reduction in the accessory
flagellom. On Pacific American shores this species closely resembles
Eurystheus spinosus Shoemaker (1942) but differs by the short coxae and
the slender fourth article ol the third peracopod which has only two sets
of posterior spines in contrast with the 8 sels in E. spinosus. The latter
species has a 3-articulate accessory flagellum, but all articles are long.

Furystheus ventosa bears remarkable resemblance to Parajassa angu-
loris in the lschyroceridae. Fventually, 1 believe it feasible to transfler
E. ventosa to the family Ischyroceridae, based on the condition of the
third uropod. Unlortunately the evidence is not clear-cut as scen in the
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B.C, peraeopods 3, ; D, accessory

¢ AL lateral view:

a,

Female, holotype, .0 mum, Barnard sta.

Fig. 8. Eurystheus ventosa, n. sp.

Hogetlum; E, telson.
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following discussion; a point of reference is the discussion under the title
Family Ischyroceridae.

Most species of Photidae, including the genus EBurystheus have the
rami of the third uropods equal to or longer than the peduncle. In the
genus Furysthews, as now composed, one may see a progression of shorten-
ing of these rami in this sequence: K. macuwlatus, K. abyssalis, L. spinosus,
E. ventosa, n. sp. Several species of Furystheus (e.g. abyssalis) have a
crown of apical peduncular spines on the third uropod, similar to many
species of the Ischyroceridae. Indeed, but for the slight difference in size
of rami, it is dilficult to distinguish Z. abyssalis and Ischyrocerus mega-
cheir at the family level, and much less so K. ventosa, from various
ischyrocerids, Essentially, ischyrocerids are photids with shortened third
uropodal rami, on most of which have become developed various kinds
of terminal uncinae. Numerous cases of this progression may be seen
in photids and ischyrocerids and qualitative familial distinctions are
most unclear, To emphasize the need {or further study into such relation-
ships, £. ventosa iz being placed provisionally in the genus Furystheus.

Ecorocy: An intertidal species in southern California, at Corona del
Mar and Laguna Beach, washed from algae and sponges.

Fig. 7. Eurystheus ventosa, n. sp. Female, holotype, 4.0 mm, Barnard sta. 2: AB,
gnathopods 1, 2; C, peraeopod 1; DLEF, uropods 1, 2, 3. Male, 3.1 mm, Barnard
sta. 2; G, gnathopod 2,
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Genus Kermystheus new genus (ahove)
Kermystheus ociosa, new species
Fig, 8

Diacxosis oF MALE: Accessory [lagellum of antenna 1 composed
of a small conical scale; palm of gnathopoed 2 indistinet [rom hind margin,
distally produced to a large tooth, in front of which is a deep ineision and
a smaller setose process; article 5 of gnathopod 1 longer than article 06:
peracopod 3 with a large posterior proboscoid process on article 2, with
article 4 also bearing a posteriov process; epistome formed inte a long
conical cusp.

Feayare: Palm of gnathopod 2 distinet {rom hind margin, sharply
invaginated.

Hovrorypre: AHEF No. 393, male. 5.2 mm.

Tyre LocALITY: Slation 6474, Monterey Bay, Calilornia, 36-41-56 N,
121-58-12 W, 63 fms, (etober 2, 1959, hottom of glauconitic sand, rock,
gravel.

Marerias: 121 specimens from 17 stations.

Revarionstie: This species dilfers [rom members of Podoceropsis by
the scale-like accessory [lagellum and is distinet from Kermystheus ker-
madeci (Stebbing 1888) which is a blind species with a transverse palm
on male gnathopod 2. From other species, except P. engulosa Chevreux
(1927), K. ocivsa differs by the peculiar process of peracopod 3. brom
P. angulosa it differs by the lack of a delined palm on gnathopod 2 and
by the much shorter coxae.

Ecorocy: This species has an overall coastal shelf density of 0.9
animals per square meter. The species ranges in depth from 15 to 90 fms
but is mostly concentrated hetween the depths of 50 and 90 fms where its
density is 4.7 animals per square meter,

Genus Megamphopus Norman
Megamphopus mamolus, new species
Fig. 9

Diagnosts oF MALE: Gnathopods nearly equal in size, in both pairs
article 5 longer than 6; palm of gnathopod 2 oblique. slightly excavate,
with a slight bump and large spine al delining corner; coxa 1 not acute
anteriorly; coxa 2 produced behind into a large lobe; article 2 of
peracopod 1 inflated, much stouter than that of peracopod 2.

Fenmare: Gnathopods small; palm of gnathopod 2 oblique, with
article 6 ovate, not linear; coxa 2 not lobate.

DESCRIPTIVE FEATURES: Antennae missing in ail but one ol the 114
specimens at hand; in that juvenile [emale, antenna 1 is similar to that of
Megamphopus cornutus Novman (Sars 1895: pl, 200) but the accessary
flagellum is 2-articulate, not uniarticulate; mouthparls like Sars’ figures
of M. cornutus.

Hororypy: AHF No. 592, male. 5.3 mm.
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Tyre LocALITY: Station 6425, Monterey Bay, California, 36-36-54 N,
121-52-28 W, 13.5 [athoms, September 29, 1959, rock bottom.

MareriaL: Stations 4822 (30), 6425 (61).

Revarionsair: This peculiar species may require separate generic
designation in the {uture, primarily because of the lobale second coxa,
possibly unique among tube-dwelling amphipods. Nevertheless, other
species of Megamphopus show peculiarities of the male second coxa; in
M. cornutus and M. longidaciylus Chevrenx (1926) it is longer than any
of the other coxae; in M. longicornis Chevreux (Chevreux and Fage 1925:
318) it is quite prolonged; and apparently it is longer than the other
coxac in M. blaisus K. H. Barnard (1932). The male of M. pachypus
Schellenberg (1925) is unknown.

DistriBuTion: Pt. Conception, California, 9 Ims depth, in rich red
algal - Diopatre bed; Monterey Bay.

Genus Photis Kreyer

Taxonomy in this genus is especially difficult because of the lack of
life history studies, Males, particularly, are polymorphic, passing through
several stages of development. the early phases of which are indistinguish-
able in a number of species, To scparate mixed populations collected in
the same sample is difficult because terminally developed males are rare,
and dilferences among young males, females and juveniles have not heen
worked out. Young of Photis californica are so similar to presumed young
of P. lacia as to dely proper identification. Some samples contain as many
as four species and the ecologist desiring population ratios is heset with
severe difliculties.

Several species now described probably are young stages of others and
some species may be polymorphic in terminal states, such as the pair of
species P. californica and P. brevipes, described herein. These should be
subjected to the kind of study so well exemplified by Sexton and Reid’s
(1951) analysis of Jassa [aleate where polymorphic adulls were shown to
develop from the same clutch of eggs. _

The recognition of species of Photis on the basis of shortening ol the
first 2 male coxae is not satisfactory because it appears to have some
relationship to the adult size of the species. All of the species in southern
California appear to show a tendency for this coxal shortening, buat it
reaches its Tullest extent only in the two largest species, P. celifornica and
P. brevipes, and in an intermediate sized species, P, conchicolu.

The shapes of the second articles on the second male gnathopods are
characteristic in the several southern California species and are not fully
described in my diagnoses since other characters are just as uselul, but
each condition is figured and may be of some use to other taxonomists.

Photis nana Walker (1904) is not included in the [ollowing key, for

it should be removed to a new genus as Walker suggested originally.
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KEY TO WORLD PHOTIS (ADULT MALES)

Articles 4-5 of peraeopod 4 grossly enlarged ........ elephantis, n. sp.
Articles 4-5 of peraeopad 4 slender ...ovninvicereee e, 2
2. Article 6 of gnathopod 2 slender, scarcely broader than

article 2 Lo e oo st a e e SOTURUP:
2. Article 6 of gnathopod 2 twice as broad as article 2 ............... 4

Article 5 of gnathopod 2 hearing posterior lobe ................ digitata
Article 5 of gnathopod 2 lacking pesterior lobe .................... obesa
4. Articie 5 of first gnathopod 1.75 times hmger than
4. Arllf_le 5 of [irst ﬂ’natllopod IL‘HH [lmn 1.25 times as long

as article 0 .o crerr s ienenees O
Article 6 of gnathopod 2 very broad, the palm bearing 2
humps and without deep excavation, its article 7 lacking
an apical setal bundle ...l geniculata
Article 6 of gnathopod 2 narrow, the palm bearing one
tooth, and a deep excavation, its article 7 bearing an

apical setal bundle ... cceetarnrraneens e lONgicarpa
6. Palm of gnathopod 1 very strongly excavate with

article 7 not quite closing on delining bump ovvvveieiiiciene 7
6. Palm ol gnathopod 1 not strongly excavate, with article

7 closing on defining hump oo 9

Palm of gnathopod 2 lacking process near linger

hinge ... VEROZFAdOVE
Palm of gnathopod 2 bearing a process near [linger hinge .......... 8
8. Coxa 1 not excavate helow ..coveniiviiniccinvinn macrocoxa

6. Coxa 1 excavate below .....ooceovvciirmvveccnncnnivceenievieen... Ralalioe

Article 7 of gnathopod 2 shorter than palm .enneee. cerermnennenens 10
Article 7 of gnathopod 2 as long as or longer than palm ........ oo 11
10, Palm of gnathopod 1 excavate ....cccovivvnviiiicrinenn. tenuicornis

10.  Palm of gnathopod 1 not excavate ............ sp. Pirlot (1938)
Article 7 of gnathopod 2 bearing a bump or noteh on
posterior margin, or the margin very sinuous .....covoveiveccnenn.
Article 7 of gnathopod 2 lacking a bump or sinuous margin ........
12, Palm ol gnathopod 2 healmu 2 teeth besides rleflmncr

one, one tooth being accessory ..o, baer:,/..m.m.!.rm.e
12, Pualm of gnathopod 2 excavate, hearing one tooth

besides delining one, the former tooth often

slightly divided ..o SO URRORPIRRIURROIUPIPROR &
Both palmer teeth of gnathopod 2 mounted on a process
separate from rest of hand ...l bifurcata. n. sp.

b —
[N

Palmer teeth of gnathopod 2 attached directly to hand ................ 11
14. Coxa 2 shorter than broad ..o e renrrees 1D

14, Coxa 2 longer than broad ..o, 17



28

PaciFic NATURALIST VoL. 3, No. 1

15.
15,

17.

19.

19,

21.
21.

23.
23.

Article 7 of gnathopod 2 with large inner medial bump ... brevipes
Article 7 of gnathopod 2 lacking a large medial Iump,
(sometimes with a low distal bump) ... bt e e e e
16. Palmer invagination of gnathopod 2 conical; third

coxa 1.2 times as broad as coxa 4 .ecreinneee, . conchicola
16. Palmer invagination of gnathopod 2 round or

quadrate; third coxa 1.6 times as broad as

COXE b i e CETEfOTRUC

Palm of gnathopod 2 lacking sinus bounded on
2 sides e dUStERgHENd
Palm of rr:mlhopud 2 hearing sinus houndgd on

2 81des oo
18.  Anrticle 7 of gnathopod 2 bearing both a proximal hump

and a distal constrichion ..o
18, Article 7 of gnathopod 2 bearing only a distal bump

formed by a distal constriction ...coconcnennce.
Palmar defining tooth of gnathopod 2 reaching a line
perpendicular to finger hinge (palm transverse)} ... .
Palmar delining tooth of gnathopod 2 not reaching a line
perpendicular to finger hinge (palm slightly
oblique) ..ovreee. eererbrreraaaaans Ctrrrenessvanrnteraaeanas ceeor mUQICTOLICG, M. SP.
20. Gnathopod 2 with hind tooth of palm gaping ........ pugnator
20. Gnathopod 2 with hind tooth not gaping ............... goreensis
Palin of gnathopod 2 bransverse ......c..cincieccnnsw reinhardi
Palm of gnathopod 2 oblique ........c.ccovevenenn. lacia, n. sp. (in part)
22. Artide 7 of gnathopod 2 as leng as palm. the palm

Dhliqlle and not diverging {rom hind margin, with

article 2 hearing a Lutrv dl%ldl stridulating

PTOCESS cveeeeeceorineiiersenssinesnressrsessenssasssnssseossesssninss ROLOQTLITSLS
22. These (llala( ters not {'Uml}mcd v remtesteresar e e
Palm of gnathopod 2 lacking distal bump or bumps ...
Palm of gnathopod 2 bearing 1-2 distal bumps .o
24.  Article 5 of gnathopod 1. hearing ldrge anterior

spines ... Ceetreest et e st et e e e nsn s esesnessesnsnniness SPLRICATPEE
24.  Article 5 of ﬂfndlhnpnd 1 l;tc'l\mrr anlermr ':pmes TP
Article 2 of {irst antenna twice as l{_mg as article 1 ....... entennale
Article 2 of [irst antenna 1.5 times as long as arlicle 1,
O less v Ceveraeeeeranaas et
26. Article 2 of gnathopod 2 lacking distal

PrOCESE .oiveiannnne. et e cvevininn Drevicandata
26. Article 2 of gnathopod 2 bearing distal

Process ... oot e e e r e nenes TR fischmanni
Palm of gnathopod 2 bearing an accessory defining
FOOth v OSSOSO U UUUOUPTOTRRURPOPPRRONY ¢ /107 1 131
Palm of gnathopod 2 lacking an accessory delining tooth .........

16

18

19

21

20

23
94,

a

27
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28. Article 7 of gnathopod 2 not servate .....ccooveivnccninieinnninnn. 29
28.  Article 7 of gnathopod 2 serrate ....covevininiiivcecviirenieenn,. 31
29.  Palm of gnathopod 2 bilid near finger hm"e cnnreennninsens SPOSSKIL
29. Palm of gnathopod 2 not bilid near f.ltlger hinge ...oocvvviereinenn . 30
30, Palm of gnathopod 2 with medial
tooth ..o, lacTe. L sp. (In part)
30.  Palm of gnathopod 2 lacking medial tooth ........ viuda, n. sp.
31. Palm of gnathopod 2 castellate ........ooiirvviiiviern . uncinela
31, Palm of gnathopod 2 not castellate ...oveiiiiivivceiiesreecieeees. 32
32, Kyes absent ........... e tee e e et e e e e nreenraan 33
32, Eyes present ... e et aba e et 3
33. Palm of gnathopod 2 distinct, nearly transverse: uropods
1-2 very spinose ... SOIUUOPRORPOROROPRINY 278 21 £ Ve 4
33. Palm of gnathopod 2 indistinet, oblique; uropods 1-2
sparsely spinose ....cccoooenveirininenn. coecus J. L, Barnard (1961a)
34.  Eyes on extremely long peduncles .....oooieiinivcniiniinin 35
3. LEyes on short or not on peduncles ....... e e e e 36
35.  Article 5 of gnathopod 1 as luong as article 6 ............ dolichommata
35. Article 5 of gnathopod 1 hall as long as artiele 6 ........ lamellifera
36. Article 6 of gnathopod 2 with hind margin
VEEY SH0LL it e longimanus
36. Article 0 of gnathopod 2 with hind margin long ................. v 37
37.  Article 6 of gnathopod 2 broader than long ........... veerneeee Strellovi
37. Article 6 of gnathopod 2 longer than broad ..o vevreearere O
38. Animal lacking stridulating organs ... veerienene. Gfricana
38.  Animal bearing stridulating organs .................... longiceudata
Not included in this key:
P.aequimanus = female
P. macrocurpa, male not well delined.
KEY TO ADULT MALES OF PHOTIS FROM CALIFORNIA
1. Articles 4-5 of peraeopod 4 grossly enlarged ........ elephantis, n. sp.
L. Articles 4-5 of peraeoped 4 slu“ldul OO e e eieens
2. Male gnathopod 2 hearing a bilurcate, cryplically
separaled process at the palm ................... bifurcate, n. sp.
2. Male gnathopod 2 with a single tooth deflining the palm ........... 3
3. Tooth of male gnathopod 2 reaching a line perpendicular
to hinge point (palm transverse) ... oo PP UURTROTO |
3. Tooth of male gnathopod 2 not reaching a line perpendicular
to hinge point {palm oblique) ..o cvvvenreorenene 0
4. Inner edge of article 7 on male gnathopod 2 bearing
a large llump OSSO OOOPOPRNOURPY Y 37§ 2 2
4. [mwr edge of article 7 on male crnalhopod sinuous
but lackmg distinel bump ..o trrrreeeerrenanans 2
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5. Palm ol male gnathopod 2 with large, shallow hemispherical
excavation; article 7 scarcely overlapping palm: third
coxa 1.6 times as wide as coxa 4 .cccninininninencn, e californica
5. Palm ol male gnathopod 2 with narrow, slit-like deep
excavalion; article 7 greatly overlapping palm; third
coxa 1.2 linies as wide as coxa 4 .onviicecnciciccnncennnnn. conchicola
6. Middle of palm on male gnathopod 2 bearing a
ReT51 1 | JOUOU R UUUT PRSI cernnrare e rra———— .. viuda, n. sp.
6. Middle of palm on male gnathopod 2 lacking a tooth ...coceeeieees 7

7. Palmar process near [inger hinge on male gnathopod 2

blun!, not produced; eyes small ........ TR coneenss lACTE, ML SP.
7. Palmar process near {inger hinge on male gnathopod 2

acutely produced; eyes large .o e macrotica, n. sp.

Photis bifurcata, new species
Fig. 10

Discxosis oF arank: Coxae 1 and 2 not shorter than 3-5; coxa 2
longer than wide; palm of gnathopod 1 excavate, well delined by a
spine; gnathopod 2 bearing a bifid process at lower corner of palm
projecting slightly beyond the theoretical himit of a transverse palm, this
process separated [rom the rest of the hand by an invagination in the
middle of the palm, but the surfaces of the process and the hand apposed
so closely that the invagination is not normally visible; however, the bifid
process can be pulled down and away [rom the hand, thus revealing the
hreak between the two parts of the hand; article 7 overlapping palm
slightly, its inner margin with a proximal bump and slight distal bump
and consirictiony article 2 of gnathopod 2 produced strongly anterodistally,
its lateral face with stridulation ridges, and the lower edge of coxa 2 also
with such ridges.

FEmarLe: Palm of gnathopod 2 slightly excavate, defined hy a spine,
the hind edge of article 6 relatively long, parallel with anterior edge,
similar to P. celifornica (young females and juveniles of P. bifurcata are
thus diffieult to distinguish from P. californica).

JuveniLEs: Young males with bifurcate process of gnathopod 2 not
so strongly separated from rest ol hand, the teeth less well developed.

Horoyvyre: AHF No. 5718, male, 2.75 mm.

Tyer vocariry: Station 5164, SE of Pt. Conception, 34-26-40 N,
120-21-45 W, 11 [ms, July 2, 1957, bottom of rock with the polychaete
Diopatra ornata.

MATERIAL: 557 specimens from 5] stations.

Revarionsmip: The adult males of this species show no particular
relationship to any other species because of the unusual palmar configura-
tion of gnathopod 2, hut young males are easily confused with P.
californica and P. lacie and are related to many other species of Photis.

Ecovrocy: This species has an overall density of 4.5 animals per square



1962 Barxarp: BENTHIC AMPHIPODA 31

meter on the voastal shell and is distributed by depth according to the

following scheme:

Depth, [ms 10 20 30 10 50 100

Specimens per square meler 12 3.1 3.6 3.k 0.1 0
The species is found mainly in the Diopatre community, where its

density is 27 animals per square meter,

Photis brevipes Shoemaker 1942: 25-27. fi
Iig. 11

Photis californica, 1. L. Barnard 1934a: 26-27, pls. 23-84 (not Stout [913).
Discyosis oF MALE: Coxae 1 and 2 much shorter than coxae 2-5,
coxa 2 shorter than hroad; third coxa 1.4 times as wide as coxa 4;
enathoped 1 with palm slightly excavate, distinctly defined by a bump
armed with a stout spine; palm of gnathoped 2 transverse, with a large
hemispherical palmar invagination, the delining tooth large, tapering
evenly, reaching a linc perpendicular to {inger hinge. the process near
finger hinge stout, slightly upturned; posterior edge of article 7 produced
inte a large bump, followed distally by a serration (in young males this
is a spine becoming fused in adults); tip of article 7 not overlapping
palmar defining process; article 2 of gnathopod 2 poorly produced

9

)

TFig. 10. Photis bifurcata, n. sp. Male, 2.75 mum. sta. 5164: A, laternl view, front
part of body. Male, 2.0 mm, sta. 5042: B.E, gnathopods 1, 2, Male, 3.0 mm, sta.
5164: C, gnathopod 2, Female, 2.0 num, sta. 5042: I}, gnathopod 2.
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anterodistally, its lateral face with stridulation ridges, and lower edge of
coxa 3 also with such ridges.

FenmaLte: Palm of gnathopod 2 slightly exeavate, its article 7 in very
large Temales just failing to reach end of palm: coxae 1-5 subequal in
leagth.

JuveNiLEs: The young of this species and . californica apparently
undergo the same developmental stages where the inner edge of article 7
on gnuthopm"{ 2 is slightly bulbous distally. In P. brevipes the bulge
increases in size 10 become a large process: in P. californica the ]mlrre
decreases and the article becomes more slender.

MatEriaL: 2034 specimens at 110 stations. In addition, 798 specimens
from 194 stations were examined but ne positive identification could be
mztde me thc ra{iu h[’[\\-"t‘(‘n pmiti\-‘e identiﬁ(‘ationﬂa of P. brf’m'p("; and

Jll‘l'{:ﬂ.llt‘b ul' P. brev:-pf_ea,, dnd the other 20‘} e ol P. mhfurmccz..

Renrakks: The adults of P. brevipes on southern California coastal
bottoms are much larger than adulis of P. californica, those of P. brevipes
being 8 mm and those of P. californica being 4-5 mm. In P. californica
the hmd tooth of the palm on UI]‘IHIO[JU(I ‘7 starts to gape in terminal
adulthood so that il the dactyl lacks the inner bump the apummcn may be
identiflied as P. californica. even though it may have the size of a young
P. brevipes.

Shoemaker described no stridulation ridges for this species and his
figured specimen was a young male, but 1 have no hesitation in identilying
the present material with his spectes.

Fcorocy: This species has an overall density of 34 animals per square
meter on the coastal shelf, based on positively identilied specimens. Adding
809 of the unknown specimens, as stated above, would increase the overall
density of P. brevipes 1o 39 animals per square meter. The following
additional statistics are based on the combination of these data as explained
ahove. Photis brevipes is distributed by depth according to the following
scheme:

Depth, fms 10 20 A0 40 50 100
Specimens per square meter 48 5L 72 24 12 6

This species is most heavily concentrated in the Diopatre community
where its {requency is 232 per square meter, followed by the Listriolobus
community where its abundance is 97 animals per square meter, the
Nothria community where its abundance is 26 per square meter. and the
Amphiodia communities where it averages 19 animals per square meter.

Photis californica Stout 1913: 654-656

Figs. 12, 13

Diacxosis oF aaLE: Coxae 1 and 2 much shorter than coxae 3-5;
coxa 2 shorter than broad; third coxa 1.6 times wider than coxa 45 palm
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of gnathopod 1 slightly excavate, distinctly delined by a bump armed with
a stout spine; palm of gnathopod 2 transverse, with a large hemispherical
or quadrate palmar invagination, the delining tooth large, tapering evenly,
reaching a line perpendicular to [inger hinge, the process near the finger
hinge stout, slightly upturned; inner distal edge of article 7 with broad but
fow bump, Tollowed by a setose serration (in young males this is a strong
spine becoming fused in adults): tip of article 7 overlapping palmar
defining process; article 2 ol gnathopod 2 poorly produced anterodistally.
lateral face with stridulation ridges and lower edge of coxa 3 with such
ridges.

Very large males have the hind palmar tooth gaping slightly and the
posterodistal bump of article 7 is obsolescent; a poorly developed proximal
mner tooth on article 7 is seen in some specimens, but article 7 is generally
quite slender in comparison with P. brevipes.

FexaLE: Gnathopod 2 with palm broadly excavate, its article 7 just
reaching end of palm; coxae 1-5 subequal in length.

JuveNILES: The juvenile male has a coxal configuration similar to the
male of P. lecia n. sp. shown herein, with the [irst two coxae longer than

Tig. 13. Photis californica Stout. Female, 6.0 mm, sta. 4869: A, lateral view ol
[ront part of body; B,C, gnathopods 1, 2, minus setae. Juvenile female, 3.0 mm:
D, gnathopod 2, minus setae. Juvenile male, 3.0 mm: E, gnathopod 2.
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in the adult. Young P. californice are distinguishable from some medium-
sized P. lacie only by the transverse (not oblique} line running from the
{inger hinge to the defining tooth of the palm. Young P. californica and
P. brevipes are indistinguishable since both pass through the same develop-
mental stages.

MATERIAL: 4G5 specimens from 34 stations.

REMarks: Two other species of Photis have been described from
Paciflic America prior to this time and both bear close resemblance to
P. ealifornica. The {first, P. conchicola Alderman (1936) apparently is
distinet, differing by the fact that the finger of male gnathopod 2 strongly
overlaps the palm, but the distinction made hy Alderman that P. conchicola
differs Irom P. californica by the short first two male coxae is not true. It
was based on an error by Stout in the original deseription of P. californica.
The second Phetis from the Pacilic is P. brevipes Shoemaker (1942)
which is indistingmishable [rom juvenile males of P. ealifornica.

This species is closely related to P. pugnetlor Shoemaker (1945) [rom
the Atlantic coast of North America but dillers by the broader, less
attennated second coxa, the larger hinge process of the palm on gnathopod
2, and the less excavate first gnathopodal palm.

EcorLocy: This species has an overall density of 4.7 animals per
square meler on the coastal shelf, hased on positively identified specimens.
OT the total unidentified specimens of Photis, split between P. californica
and F. brevipes, it is estimated that ahout 209 are P. californica, hased
on the ratio between positive identifications of both species. This would
increase the density of P. celifornica to 6.0 animals per square meter. The
following additional statistics are based on the combination of these data
as explained above. Photis californica is distributed by depth according to
the following scheme:

Depth, fms 10 2() 30 40 50 100
Specimens per square meter 1.8 6.2 6.7 12 11 1.1

Most specimens of this species were recovered [rom the Amphiodia
community and none was found in the Diopatre community where the
dominant species was P. brevipes.

Photis conchicola Alderman 1936: 66-67, figs. 39-43
Figs. 14, 15

DiscxNosis oF MALE: Coxae 1 and 2 much shorter than coxae 3-5;
coxa 2 shorter than Dbroad; third coxa 1.2 times as wide as coxa 4;
cnathopod 1 with palm very slightly cexcavate, defined by a spine; palm
of gnathopad 2 transverse, with a large conical palmar invagination
forming a long tcoth which tapers evenly, the tooth reaching a line
perpendicular ta the finger hinge, the palmar process near the {inger hinge
rather slender; article 7 of gnathopoed 2 bearing on its inner distal edge a
broad bump. followed by a setose serration, this in young males represented
by a strong spine becoming [used in adults; tip of article 7 strongly



1962

Barxarp: BeNTHIC AMPHIPODA

tw
e |

. 3 BF,

n
-t

an. Male, 3.7 mun, Barnard sta. 3: A, lateral view; B, gnathopod 1: C,I). peracopods

Fig. 4. Photis conchicola Alderm

ends of peracopods 3, 5.
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Fig. 15. Photis conchicola Alderman. Male, 3.7 mm, Barnard sta. 3: A, gnathopod
1; B,C, gnathopod 2, lateral and medial views. Young male, 2.0 mum: D.E,
gnathopods 1, 2. Female, 3.2 mm: F.G, gnathopods 1, 2.
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overlapping palm; article 2 of gnathopod 2 poorly produced anterodistally,
its lateral face with stridulation ridges, and the lower edge of coxa 3
also with such ridges.

IFeataLe: Gnathopod 2 with palm excavate, its article 7 just reaching
end of palm; coxae 1-5 subequal in length.

MareriAL: This is a common intertidal species in southern California.
In the examination of 25 washings of algae and rocks in the intertidal of
Pt Fermin, Corona del Mar and La Jolla, only this species of Photis and its
apparent juveniles have been found along with the aberrant {orm, Photis
elephantis, n. sp. Photis conchicola is rare subtidally, being found in only
one Felero sample, 4928, San Diego Shelf, 7 [ms, 4 specimens.

Revatronsuip: This species has its closest relationship lto Photis
californica Stout. and there is some doubt that the two species are dislinet.
Most certainly it appears impossible lo separate the juveniles of these
species. At present, with sampling limited Lo intertidal regions and to depths
ereater than 5 fms, the problem is simplified since all intertidal specimens
of Photis appear to be P. conchicole and it has been found only once in
depths greater than 30 feet: when samples from mean low water to 30 feet
are collected it may prove diflicult to separate the species if they meet.
They may prove to be different populations of the same species, the inter-
tidal form responding to the different environment by its smaller adult size.

Young P. californica vesemble P. conchicole to a certain extenl (see
Tig. 12 G). Compare other figures ol young P. californica second gnatho-
pods (fig. 13 E) with P. conchicole (fig. 15 E} to see differences in
palmar conliguration. Nevertheless, adult male P. conchicola dillers from
adult male P. californica by the size and shape of the [irst 4 coxae as scen
in the accompanying illustrations. The difference is seen particularly in
the third coxa which in P. edlifornica 1s quite broad and expanded
anteriorly, whereas in P. conchicola it iz scarcely wider than coxa 4, and
its lower edge is quite narrow and not expanded [orward. The large palmar
excavation in . ealifornica is hemispherical and broad, whereas in P.
conchicola it is conical and narrow.

See “Remarks™ of Photis elephantis, n. sp.

Photis elephantis, new species
Figs, 16, 17

Dracnosis: Coxae 1 and 2 not shortened; coxa 3 not much wider
than coxa 4; gnathopod 1 simple, lacking distinct palm; gnathopod 2
nearly simple: peracopod 4 grossly enlarged, especially articles 4 and 5, its
article 2 with a large posterior cusp; article 4 of peracopod 5 formed into
a cone-shaped posterior process.

Hovrorype: AHF No. 4919, sex?, 2.3 mm.

TyPE LocaLiTY: Barnard Sta. 21, Corona del Mar, intertidal, formalin
wash of the surfl-grass, Phyllospadix sp., Dee. 20, 1949,

MaTERtAL: Barpard Sta. 21 (19). '
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Fig. 16, Photis elephantis, n. sp. ?8ex, 2.4 mm, Barnard sta. 21: A, laleral view;
B.C, gnathopods 1, 2.



1962 Banvanp: BeNreric AMPHIPODA 41

Remarks: All specimens of this odd “species™ appear to be neulers,
lacking either female brood plates or penial projections on the venlrom of
peraeonal segment 7. The type collection of 19 specimens was mixed with
many specimens of Photis conclicola. Adults of both are of the same size.
In many species of Photis the peraeopods are [ragile and break off readily,
but in preserved animals of this species they remain altached unless care-
lessly manipulated. Young specimens (fig. 17 1. J) have the fourth and
filth peraeopods considerably less modified so that very young animals
could not be segregated {rom young of P. conchicolu.

The gnathopods of young P. conchicola are like those of adult F.
elephantis.

The simplicity ol the goathopods in “adult” specimens of this species
represents a stage connecting the more distinetly simple gnathopods of
Photis nuna Walker (1904) which should be made the type ol a new
genus. The intermediary of the gnathopods in P. elephantis would provide
a link to P. rane and perhaps require its retention in Photis but there may
be other factors to cvonsider.

The peculiar sitwation of linding only neuters of P, elephantis suggests
the possibility that the species represents a population of P. conchicola
which has been parasitized or diseased in some way, alfecting the gonads,

Fig, 17. Photis elephantis, n. sp. ?Sex, 24 mm, Barmard sta. 21: AB,C,D,
peracopods 2, 3. 4, 5; EF.G, uropods 1, 2, 3; H, telson. Juvenile, 1.8 mum: 1, I,
peraeonnds -, 5,
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and that the great enlargement of the fourth peraeopod, the juvenile
condition of the ﬂnathnpnc1- and the juvenile-female condition of the coxac
are results of a change in production of sexual hormones. If so, it would
continue to he a logical course to split off P. nana inte another genus.
providing it is sexually normal.

Photis lacia, new species
Fig. 18

Diacxosis oF MaLE: Coxae 1 and 2 qliﬂhtl}-’ shorter than coxae 3-5;
coxa 2 intermediate in length between 1 and 3, longer than broad; palm
of gnathopod 1 not excavate, poorly delined; palm of enathopod 2 oblique,
with subconical palmar excavation, the process defining it failing to reach
a line perpendicular to the finger hinge, the palmar margin near the
finger hinge formed of a very lnoud ﬂat process; article 7 of gnathopod
2 lackmtr humpa along inner edge, slighily notched near apex. its tip
scarcely merlappmﬂ palmdr process; article 2 of gnathopod 2 breadly and
slightly produced anterodistally on the lateral face and medially on the
inner face, its lateral face with stridulation ridges. and the lower edge of
coxa 3 also with such ridges.

Femare: Palm of gnathopod 2 long, quite oblique, not excavated,
poorly defined, conjoining without interruption the short hind margin of
article 6. At the theoretical point of the merger between the hind edge and
the palmer edge the sixth article is broad and bulbous, contrary to the
condition in P. californica, so that females and juveniles of P. lacie are
easily distinguished [rom that species.

Juvexines: Young males differ from males of P. californica only by
the oblique {(not transverse) orientation ol the palm and processes on
gnathopod 2.

Hovroryer: AHF No. 5719, male, 3 mm.

Tyer rocanrry: Station 5164, SE of Pt. Conception, 34-26-40N,
120-21-45W. 11 Ims, July 2. 1957, bottom of rock with polychaete
Diopatra ornata.

MarTERIAL: 1357 specimens Trom 109 stations.

Rerarionsaip: This species is related especially to P. pugnator
Shoemaker (1945) but differs as follows: the oblique (not transverse)
palm of male gnathopod 2: the hind tooth net gaping as much as in
P. pugnator; the palm of the first gnathopod nol excavate as in P.
pugnator; the finger of gnathopod 2 lacking the proximal inner bump.
The species differs [rom P. celifornice by the oblique palm of male
gnathopod 2, but the young stages of P. cdlifornica are easily confused
with subadults of P. lacie and are distinguishable only by the special points
mentioned in the descriptions of both species concerning females and
young.,

The new species is closely related to P. spasskii Gurjanova (1951).
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Fip. 18. Photis lacia. n, sp. Male, 3.0 mm, sta. 5164: A, front part of animal:
B,C, gnathopods 1, 2, minus setae. Young male, .75 mm, sta. 5164: D, gnathopod
2. Female, 2.5 mm, sta. 5164: E I, gnathopods 1. 2; G, coxa 3.
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but differs by the plain (not bifid) palmar process near the finger hinge on
male gnathopod 2, and in the non-excavate palm of the female second
enathopod. The [linger of male gnathopod 1 is relatively short in P.
spasskii as compared with P. lacia.

Ecorocy: This species has an overall density of 13 animals per square
meter on the coastal shelf. It iz distributed by depth according to the
following scheme:

Depth, fms. 10 20 30 40 50 100
Specimens per square meter 1.3 0.6 20 14 38 15

The species is found mainly in the Amphiodic community with a
density of 24 animals per square meter and in the Amphiodia-Onuphis
assemblage with 39 animals per square meter.

Photis macrotica, new species
[Fiz. 19

Diac~osis oF MALE: Coxa 1 slightly shorter than 3-5; coxa 2 slightly
longer than wide; gnathopod 1 with the palm scarcely excavate, its article
6 rather inflated for the genus, its article 7 considerably overlapping the
palmar delining spine; gnathopod 2 with the palm oblique, bearing a
strong. conically projecting tooth ncar the finger hinge, followed by a
large excavation delined by a long slender tooth which [ails to reach a
line perpendicular to the hinge point, ils article 7 overlapping palm
considerably, relatively slender, with a distinct bump on the inuner edge
quite close to the hinge peint and [ilting into the excavation between the
anterior palmar tooth and the hinge, the rest of inner edge of article 7
smooth except for 3-5 small spines; gnathopod 2 with the anterodistal end
of article 2 slightly attenuated. its lateral face with stridulation ridges
and lower edge of coxa 3 with such ridees; ceyes quite large.

FEsaLE: Palm of gnathopod 2 nearly transverse, slightly excavate,
the deflining angle bulging slightly.

Hororyre: AHE Ne. 5720. male, 3.3 mm.

Tyre vocaniTy: Station 4939, SE of Pt. Conception, 34-23-20 N,
120-24-30 W, 71 [ms, April 9. 1957, boltom of coarse sand and gravel.

MATERIAL: 24 specimens from 11 stations.

RELarionsuir: This spectes and its females are easily distinguishable
from other species of Photis in southern California by the large eyes. On
this basis, females of the species were first noticed, mixed with otherwise
unrecognizable females of other species of Photis, but only a single adult
male has been recovered in the samples. In southern California the new
species bears closest relationship to Phatis lacia, n. sp. [rom which it differs
by the conically produced palmar tooth near the finger hinge of gnathopod
2 and by the small proximal bump of article 7.

Its relationship to other species is shown in the master key to the
genus, preceding,

EcoroGy: This rare species has an overall density of .2 animals per
square meter on the coastal shelf. It oceurs between 31 and 100 Ims.
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Photis viuda, new species
Fig. 20

Diacxosis oF »yaLe: Coxa 1 shorter than 2, longer than broad; palm
of gnathopod 1 oblique, straight, defined by a spine; palm of gnathopod
2 oblique, long, delined by a larﬂu tooth near the {inger hinge and bearing
a medial palmar tooth; article 7 ol gnathopod 2 mmpleﬁ curved, reanhmg
end of palm, lacking bumps, in younger males with a small group of stiff
setae distally; article 2 of gnathopod 2 with its anterodistal end slightly
produced, its lateral face with stridulation ridges, and the lower edge of
coxa 3 also with such ridges.

FeMALE: Palm of gnathopod 2 slightly excavate, the delining angle
bulging.

Hovoryre: AHF No. 602, male, 5 mm.

Tyre LocaLTy: Station 6804, Santa Cruz Island canyon, California,
33-56-25 N, 119-50-32 W. 218 fathoms, Decemher 22, 1959, hottom of
coarse brown shelly sand and pehbles.

MartemiaL: Station 6804 (91).

Revationsuip: This species differs from other California species of
Photis by the medial palmar tooth of male gnathopod 2. In other respects
the species stands close to P. lacia, n. sp.

Genus Protomedeia Kroyer
KEY TO MALE PROTOMEDEIA OF THE WORLD

1. Article 2 of gnathopod 1 with posterodistal bump ....... P. fascinte
1. Artiele 2 of gnathopod 1 smooth posterodistally ...oooeveeciecinniecninees 2
2. Palm of rrnathupod with large projecting defining
tooth or a spine acting as a false tooth® ... 3

2. Palm of gnathopod 2 la('kmw large spine or tooth ........... SRRSRRROM ¢
3. Artcle 7 of gnathopod 1 merlapme palm by 759% ol
its tenglh (o OO VOO |

3. Article 7 Uf rrnulhupud 1 ov (*r]appm palm hy “10% nf
its length or 1688 e e
4. Palm of rrnalhopod de[mvd h\ an artwulatcd &pme
4. Palm of gnathopod 2 delined by a fixed tooth ...cocoveivceeee. 6
5. Inner ramus of uropod 3 more than two thirds as long as

OULET TAMUS wovverivecrrerinrsannesesscssnenenonnee. Grtfcrelata, n, sp. {in part)*
5. Inmer rumus of urupud 3 lcaa lhrm one hall as long as
OWLET TAMUS cooviiirnicrrnrreesanne ceireeneses SOLC@, M. sp. (in part)®
. Palm of ﬂnathnpod vﬂh a %mall medial
PTOCESS 1ovveeieerintinrinneirtncsere s nbs s eassnns s ansaess jasmatmde
6. Palm of Lrnatlmpod lac an a mechal procecs civene POPOVE
7. Hind tooth of gnathopod 2 gaping ....c.occeevirerievccrcevrcnnn.. palmata
7. Hind tooth of gnathopod 2 not gaping ......eeveccnnenens dulkeiti

"Species with a palmar deflining spine on gnathopod 2 are entered twice in the
key {*} beecause the spine may he broken off in some specimens,
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8. Article 7 of gnathopod 2 strongly hooked, blunt .... grendimana
8. Article 7 of gnathopod 2 curved, evenly tapering ...ccovevceieees 9
Article 7 of gnathopod 2 not overlapping palm ....... ererrse s voreenee 10
Article 7 of gnathopod 2 overlapping palm by more than
256 of its length vt e L
10.  Article 7 0[ Lrnatlmpod 2 rcaduncr end of palm ..... o r*puncmm
10. Article 7 of gnathopod 2 failing to reach end

of palm .. icroductyla
11.  Article 5 of gnathopod 2 proxlmalh L\pdllde versseresrnassreseirnns 1
11.  Article 5 of gnathopod 2 not expanded ......covcvvvviciincciiiin. 1

12, Article 6 of gnathopod 2 broad distally ........... macrocarpa

12.  Article 6 ol gnathopod 2 tapering

distally .covennnenn OOV veeoe ZOfea, m.osp. (In part)®

13. Rami of uropod 3 short, the inner reaching only half

way along the ouEr . csenisenane. UT jaROVAE
13. Rami of uropod 3 long, the inner reaching three fourths

along the outer ..o 1

14. Palm of rr:mthopod 1 tl’ﬂllb\'el BC wveenas coeea and .siephensuu

14. Palm of gnathopod 1 oblique, poorly

developed .covviccvnncirnennen. articulata, n. sp. (in part)®

10 o

S OV

Protomedeia articulata, new species
Fig. 21

Discxosis oF maLE: Gnathopod 1 with article 2 lacking posterodistal
bump, its article 7 (claw) overlapping the short palm by 759 of iis
length; gnathopod 2 with the palm defined by a lavge, articulated spine,
the middle of palm with a blunt projection, its article 7 overlapping the
palm by nearly hall its length; article 3 of first antenna 709 as long as
article 1.

Hovoryre: AHF no. 5615 male, 4 mm.

Tyre LocaLiTy: Station 4785, off Gaviela, 34-27-00 N, 120-08-30 W,
31 fms, December 18, 1956, bottomn of green silt.

MateriaL: 363 specimens from 81 stations.

Revamonsuair: This species is remarkable for a Protomedeia in the
rather long third arlicle of antenna 1 which is 709 as long as article 1,
bul it cannot be assigned to Earystheuws, for in that genus article 3 is
supposed to be at least as long as article 1. The new species bears close
relationship to Protomedeia popovi Gurjanova (1951) [rom which it
differs by the defining process of the palm on gnathopod 2 being an
articulated spine, not a tooth. and by the strongly overlapping seventh
article. The species differs from P. fasciatoides Bulycheva (1952) by the
strongly uvvrlappinw claw of ﬂrnatlmpod 2. The very close similarity of the
two species in second gnathopods is seen in my fig. 211 when the articula-
tion line ol the defining palmer spine 3s climinated. One might speculate
that the defining tooth in P. fasciatoides is actually an articulated spine
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Yig. 21. Protomedeia articulata, n. sp. Female, 4.0 mm, sta. 4783: A, lateral view;
G, peraeopod 1: H.IJ, uropods 1, 2, 3: K, telson: LM. gnathopods 1, 2, minus
setae. Male, holotype, 4.0 mm: B,C, gnathopod 1; D,E, gnathopod 2; F, gnathopod
2, showing spine as if fused to palmt for comparison with other species.
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and that species should be rechecked for verification of this character.
The species reaches a length of 8 mm.
Ecorocy: On the coastal shelf, 5 to 100 {ms, this species has a density
of 4.5 animals per square meter. It is distributed by depth as follows:

Depth, [ms. 10 20 30 40 50 60 100
No. of animals
per squarc meler 0 2.5 50 13 5.0 4.7 0.5

The center of distribution of the species is along the 40 Iathom
depth-contour.

Protomedeia articulala is almost exclusively limited to three benthic
communities, those of Amphiodia, Amphiodia-Cerdita and Listriclobus. In
the Amphiodie and Cardite communities the species has a density of 16
animals per square meter and in the Listrinlobis community it has a density
of 14 animals per square meter.

Cheirimedeia, new subgenus

Disexosis: Protomedeine with inner ramus of uropod 3 less than hall
as long as outer ramus, the peduncle slender, not plate-like; antenna 1 with
3 or more articles in aceessory flagellom; gnathopods subehelate.

Tyre srEciEs: Protomedein (Cheirimedeia) zotea, mew species.

Ortuer seecies: Prolomedeic macrocarpe Bulycheva (1952) 5 Proto-
medeia  palmate Bulycheva (1952); Protomedeia  dulkeiti Gurjanova
(1951}.

Resanks: This subgenus is erected on the basis of the shortened
inner ramus of uropod 3. Its members bridge the small gap hetween the
genera Protomedeia and Cheiriphotis and indeed, point to the small
qualitative differences (if any) belween the two genera. Even Cheirimedeia
is not qualitatively different from Protomedeia because other species such
as P. gurjenovee Bulycheva show a partially shortened inner ramus of
uropod 3. Thus, members of Cheirimedeia are recognized only as expres-
sions of intermediacy between two extremes and their limits, hecause of
evolution, are indefinable.

Protomedeia (Cheirimedeia) zotea, new species
Iig, 22

Diacxosis or »aLk: Gnathopod 1 with article 2 smooth, lacking a
bump, its articles 5 and G slender, linear, the palm obsolete, its article 7
greatly overlapping the theoretical palm; gnathoped 2 with article 5
expanded proximally, its article O tapering distally, the palm oblique, short.
bearing a medial bump, defined by a large spine [orming a false tooth,
its article 7 greatly overlapping the palm; inner ramus of uropod 3 Jess
than hall as long as outer ramus.

I'EMALE: Gnathopod 2 slightly stouter than gnathopod 1, but article
O remaining nearly linear, the palm very short, transverse, and article 7
overlapping palm. (If one considered that the palm were defined by the
posterior spine of article 6, then the palm is considered to be quite oblique
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and to bear a strong medial hump; the same condition is true of gnathopod
1 in both sexes.)

Hovorypri: AHF no. 5394, female, 3.5 mm.

Type LocaLiTY : Station 6445, Monterey Bay, Calilornia, 36-39-57 N,
121-51-00 W, 15.5 fathoms, October 1, 1959, bottom of medium gray sand.

MareriaL: The type and 8 other specimens {rom the type locality.

RevraTronsHir: This species is easily distinguished from its faunistic
relative P. articulate by the shortened inner ramus of uropod 3, but also by
the paler eyes and pigmentation in aleohol, as well as the much stouter
first two peraeopods.

The species is also related to P. macrocarpu Bulycheva (1952)
resembling it in the expanded carpus of the male second gnathopod, but
differing by the tapering sixth article. From P. gurjenovae Bulycheva (see
Gurjanova 1951) this species differs by the nearly simple first gnathopod,
which in P. gurjanovae is stouter and transversely paimate.

“ Family 1SCHYROCERIDAE

This lamily has been considered distinet from the Photidae by the
uncinate outer ramus of the third wropod. Such uncination is not as ¢lear
in the Ischyroceridae as it is in the Ampithoidae (separated from Ischyro-
ceridae by notched outer lobes of lower lip). The tip of the outer ramus
of uroped 3 is either slightly hooked or has a spine that is hooked, but if
one looks at the figures of the following species assigned to the Ischyro-
ceridae the uncination is scarcely evident, and indeed it often is completely
overlooked on mounted uropods which have been turned to dorsal view or
otherwise altered during mounting. Lven in the Ampithoidae it is cause
for confusion, for Paregrubia vorux scarcely can be considered to have an
uncinate third uropod.

I helieve that a firmer basis for recognition of ischyrocerids is the
refationship between lengths of rami and peduncle on the third uropod.

In almost all species deseribed before 1906 of the classic genera
Isehyrocerus, fussa, Microjussa and Puarajassa, the peduncle of the third
uropod is elongated, at least as long as the outer ramus ol the second
uropod, and the rami of the third uropod are about half as long as the
peduncle. In the Photidae, by contrast, the third uropod varies [rom this
condition in the [ollowing ways: the peduncle often is shori. with rami
considerably longer than the peduncle (at lcast the outer ramus) or if the
peduncle is clongaled as in the Ischyroceridae, the rami are at least as
long as the peduncle.

When the third uropodal rami are longer than hall of the peduncle
as in Pseadischyrocerus denticauda Schellenberg (19313 the outer ramus
clearly has apical hooks or is uncinate. Another feature of recognition is
that most ischyroverids have a crown of blunt spines at the apex of the
peduncie on the third urepod. but this is also common to many photids.

I helieve, on the basis of third uropods as so deseribed above, that
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the genns Bathyphotis Stephensen (1944) should be removed [rom the
Photidac and placed in the Ischyroceridae where it hears close relationship
to Hicrojassa, dillering by the multiarticulate accessory flagellum and the
reduced spines of the outer plate on the {irst maxilla.

The genus Bogenfelsia, to be described by Barnard (1961a) also
should be assigned to the Ischyroceridae.

One should also consult Ewrystheus ventosa. n. sp. in this paper, a
species which eventually should be assigned to the Ischyroceridae.

Genus Ischyrocerus Krgyer

In southern California, Stout (1913) described fschyrocerus purvas
which I believe to be a synonym of the /. minutus phase of 1. anguipes
Kroyer, a common European species known also from Oregon (J. L.
Barnard 1954a). Specimens from Dillon Beach in northern Calilornia
identified as /. perves by Mr. C. R. Shoemaker in the U.S. National
Museum (courtesy of Dr. T. E. Bowman) are in veality {. anguipes.
Nevertheless, [ have not found 1. anguipes or any species inhabiting
Phyllospadix in the Laguna Beach avea (type-locality) fitting Stout’s
description; neither of the {ollowing species [its the description in terms
ol setosity of the gnathopods.

Ischyrocerus litotes  (]. L. Barnard), new combination
Figs. 23, 24
Microjussa litotes I1. L. Barnacd 1954b: 127-130, pls. 35, 36.

Discnosis oF aALE: Eyes large, oceupying roughly a thivd of the head
length, uniformly and lightly pigmented, not divided into zones as in [
pelagops, n. sp. to follow; body dorsally smooth: rami of uropod 3 less
than hall as long as peduncle; the outer ramus with 10-13 minute distal
serrations, the end of the peduncle sparsely spinose; second gnathopods
highly variable, indicating perhaps a multiform species; yvoung stages with
palm distinet and only slightly longer than hind edge of article 6, a small
protuberance developing near finger hinge: article 7 [itting the palm
which is delined by a protuberance; fully adult males with indistinct palm
not separated from hind edge, although excavated near finger hinge;
protuberance near {inger hinge now well defined and acate: article 7 as
long as article 6, the hand (article 6} being much stouter than in juveniles
and bearing an anterior keeled process: coxa 1 scarcely half as long as
coxa 2 and in large males mostly hidden by coxa 2 as in lig. 24A; coxa 5
half as long as coxa 4.

Framare: Gnathopods 1 and 2 small, subequal in size.

MaTERIAL: 92 specimens {rom 32 stations.

Revattonsure: This unusual species of multiform character is easily
distinguished from f. pelugops 1o follow, the other southern Californian
henthic ischyrocerid, by the uniformly pigmented eyes as they appear in
aleohol. Occasionally a few large specimens ol [. pelagops exhibit the
same eye character as /. [itotes but the gnathopods are those of 1. pelagops.
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The gnathopods of young males might be those of any number of
other species of Jschyrocerus and the rarity of the terminal adult makes
identificalion of the majority of specimens dependent on the younger
stages. In southern Calilornia the species is casily separated by its eyes
and short coxa 5. According to Gurjanova’s (1951) key to the genus this
species comes closest 1o I, megalops Sars (1895: pl. 210, fig. 2) and 1L
laptevi Gurjanova (1951: [ig. 645). Young [I. litotes are very close to 1,
megaelops but differ by the markedly short first coxa and the longer palm
of gnathopod 2, as well as the more numerous small denticles of the outer
ramus on the third uropod. The new species seems distinguishable [rom
I. laptevt by the non-excavate palm ol gnathopod 1 and by the short fifth
article of that appendage.

When originally described this species was considered to belong to
Microjassa Dbecause of the short [ilth coxa, but reexamination of the
relationship of the coxae shows that coxa 5 is significantly larger than
coxa 6 and that the species should be transferred to Ischyrocerus. The
male second gnathopods are highly polymorphic as recorded in the original
description and seen in the additional figures presented herein. None of the
specimens collected from the open-sea has had gnathopods as large as
those found in Los Angeles Harhor, the type locality, although the
morphology is the same.

Ecorocy: This species has an overall density of 1.0 animals per square
meter on the coastal shelf. 1t is rather evenly distributed between the depths
of 5 and 45 fms.

Ischyrocerus pelagops, new species
IFig. 25

1)1aGN0s1S OF AALE: Eyes large, occupying roughly a third of the head
length, with dark centers hounded Dby a ring of lighter ommatidea; body
dorsally smooth; rami of urepod 3 less than half as long as peduncle; the
outer ramus with 8-9 distal serrations and small distal claw. the end of the
peduncle sparsely. nol heavily spinose; palm ol gnathopod 1 slightly
convex: article 6 of second gnathoped 1.5 times as long as broad, its palm
oblique, straight, lacking protuberances, in large males article 7 becoming
shorter than the palm; coxa 5 as long as coxa 4. The species reaches 5 mm
in length.

FeayaLe: Palms of gnathopods quite oblique, scarcely distinet from
hind margins of sixth articles.

Hovroryre: AHF no. 5721, male, 3.5 mm.

TyrE LocaniTy: Station 4870, off Laguna Beach, 33-30-33 N,
117-45-17 W, 6 Ims, February 21, 1957, boltom of [ine gray sand.

MaTERIAL: 381 specimens from 37 stations,

ReLaTionsHIp: In the key to this genus of 28 species found in Gur-
janova (1951: 913) [. pelagops appears closest to [. megalops (see Sars
1895: pl. 210, fig. 2) and I. laptevi (in Gurjanova 1951). It resembles
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1. megalops in all details except the long fifth coxa which in 1. megalops
is quite short. From /. luptevi the species dilfers by the non-excavate palm
of the first gnathopod and the stouter sixth article of gnathopod 2, the palm
ol which is distinet from the hind margin of article 6.

Ecorocy: This species has an overall density of 3.9 animals per square
meter on the coastal shell. It is conlined to depths of less than 20 fms. In
the 10 fathom depth class it has a frequency of 12 animals per square
meler and in the 20 fathom class its [requency is 5.5 animals per square
meier,

Genus Parajassa Stebbing
Parajassa angularis Shoemaker 1942: 41-44, figs. 14,15
I'igs, 26, 27

MATERIAL: 02 specimens [rom 5 siations.

ILcoLocy: This species has a negligible overall density on the coastal
shelfl although it was collected abundantly in several stations not included in
the grid system used to calcnlate abundance of animals on the coastal
shell. Four of these stations are shallow, ranging from 9 to 11 fms along
the Pi. Conception to Dana Pt. shelves and the [ifth station was located
o[l the north end of Santa Rosa Island at a depth of 19 [ms, These stations
were characterized by heing rocky or gravelly and dominated by the
polychaete Diopatra sp.

Family COROPHIIDAE

It has become increasingly more dilficult to classily by family various
members of Photidae and Corophiidae, because the differences invelve
quantitalive aspecls of depression or compression of the pleon, especially
the uresome. There is really little cause to retain these discrete [amilies
since s0 many intergrades are present, and it is almost impossible in many
cases to deeide helween two alternatives. While not officially {using these
families herein, 1 recommend that identification of genera in these families
should be based on consideration of the species of both [amilies. Attention
should be called to comments under Photidae concerning the relationship
ol Aoridac to Pholidae.

The Ischyroceridae, also, are scarcely distinet from the photid-
corophiid complex. According to Stehbing (1906} the Ischyroceridae are
like Photidae, except that the third urepods are supposed to be uncinate.
This is no longer recognized of several species classified as lschyroceridae,
but the genera of that family still may be recognized by means of the
biramous third urepods with elongated peduncle, the rami never being more
than two thirds as long as the peduncle.

J. L. Barnard (1958h} has published a key to the Corophiidae to
which must be added the new genus (herewith) and the {oliowing genera
erccted since 1958: Aorcho Barnard (1961b) and Bogenfelsia Bamard
(1961a). See Barnard (1958h, 1959, and 1961) for other species in the
Corophiidae, such as Gaviote podophthelna. Erichthonius brasiliensis and
several species of Corophium.
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GGenus Cerapus Say

KEY TO WORLD CERAPUS

1. [First article of antenna 1 distally widened and produced ................ 2
1. First article of antenna 1 not distally widened ....cooviriiniinnvnnnnn. 3
2. Aricle 5 of male gnathopod 2 with large tooth on
POSIETIOT €dZE 1orvievirir ettt vere e e crassicornis
2. Article 5 of male gnathopod 2 smooth on
posterior edge . sismithi and oppositus
3. Article 5 of peraecopod 3 not eryptic anteriorly, not
covered by article 4 .o polutovi
3. Article 5 of peracopod 3 cryptic, covered anteriorly
by article 4 .o tubalaris, (= abditus, longirostris, erae)

Cerapus tubularis Say, new synonymy
Figs. 28, 29
Cerapus tubularis Say, Stebbing 1906: 667-668; Holmes 1905: 517, fig.; Kunkel

Jllg-j{?; ;:E?Uf‘lﬁil, fig, 48; Pearse 1912: 377: Monod 1939: 568: Shoemaker
?Cempu: abditus Templeton, Stebbing 1906: 668-669; Stebbing 1910: 6[6-618,

pl. 55A; Pirlot 1938: 349-352. figs. 137-158.

#Cerapus longirostris Shen 1936: 2063-272, [igs. 1-5,
?Cerapus erae Bulycheva 1952: 248.249, hg. 39,

Resarks: Most certainly C. longirostris is a synonym of C. abditus
and C. ebdites simply represents terminal adults of what has come to be
known as C. tubularis and which represents younger stages. Actually the
figures of Holmes (1905) and Kunkel {1918) are nol representative of (.
tubularis as described by Stebbing 1906, whose concept presumably was
based on Say’s original description in 1817 and Smith’s redescription in
1880, neither reference having been seen by me. I Stebbing’s description
and Bates (1802) ligures of C. tubularis ave representative, then the male
second gnathopod of C. tubularis in terminal adulthood is like that of C.

-

Fig. 28. Cerapus tubularis Say. Male, 2.8 mm, sta. 5975, Lateral view,
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Fig. 29, Cerapus tulndaris Say. Male, 2.75 mm, sta. 5975: AB, gnathopods 1, 2;
C.D,EY G, peracopods 1, 2. 3, 4, 5; H, antenna 1; LILK, pleapods i,
3, 3; L, dorsal view of urosome. Male, 3.0 mm: M, gnathepod 2. Female, 3.2

mm: N, gnathopod 2.
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abditus as redescribed by Stebbing (1910). The specimens at hand [it
C. abditus as described by Pirlot (1938) and C. flindersi Stebhing (1888),
another synonym of C. abditus.

One of the difficulties seems to have heen that Stebbing (1906) in
his key to Cerapus restricted C. tehuleris to specimens with only 3 flagellar
articles on antenna 1. In the present material these vary between 2 and b,
and on antenna 2 the flagellar articles vary from 3 to 5.

In Cerapus erae no distinctions Irom C. tubularis arve seen except that
the “lemale”™ second gnathopod has the hind lobhe of article 4 strongly
produced distally. Probably this is a young male. If so, perhaps it is
gerontic and tending to develop male characteristies, a common oceurrence
in terminal amphipod females. Of course, peraeopod 1 in C. erae shows a
bump on the posterior margin of article 5 but probably this iz only of
varietal value.

None of the specimens al hand has the fully developed conditions secn
in Stebbing’s (1910) drawings, but the writer has little hesitalion in
[orming this new synonvmy. It may be, that as an optimally tropical
species, C. tubuleris has its terminal post-maturational stages retarded in
colder waters as is knowu in other species of amphipods, so that the
terminal adults are rare in warm-temperate and cold-temperate waters,

MATERIAL: 64 specimens [rom 7 stations.

Recorps: Along the coast of southern California, in depths of 5 to 30
Ims where its density is 1.0 animals per square meter. Probably a species
more widely represented in the intertidal. Circumtropical and temperate,

Ericthonius hunteri {Bate)

Sars 1895: 605, pl. 218, fig. 2; Stebbing 1906: 673; Holmes 1908: 543; Chevreux
and Fage 1925: 254-236, [ig. 363; Enequist 1950: 344-345, lig. 62: Gurjanova
1951: 951, fig. 662; Shoemaker 1953: 68.

MareriaL: 19 specimens {rom 5 stations.

Recorps: Recorded for the [irst time [rom southern California. Of
rare occurrence, with a density of 0.2 animals per square meter on the
coastal shell, all records occurring between the depths of 40 and 160
fathoms, where the density is about 0.0 animals per square meter. A
species of the subarctic and boreal regions perhaps reaching its southern
limit as a submergent in southern California.

Family PODOCERIDAE
Genus Dulichia Krgyer

Dulichia monacantha Meizger
Sars 1895: 638-639, pl. 230, hig. 1; Stebbing 1906: 710; Gurjanova 1951: 993.994,
fig. 690.
MATERIAL: 4 specimens [rom 2 samples near Pt. Conception, Cali-
fornia, 50 fms depth.
DisrrisuTion: These records must be near the southern limit of this
arctic, subarctic and cold-temperate species.
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Genus Podocerus [Leach

Repardless of the faet that the species of this genus bear numerous
characters [or identification, apparently each criterion is quite variable.
This may be seen, for example, in the extremes of carination on the hody
segments as represented by Pirlot (1938), K. H. Barnard (1937), Chilion
(1926), and in the developmental changes in structure of the male second
enathopods, in some cases (K. H. Barnard 1937), ranging {rom a palm
distinctly defined to a palm confluent with the hind margin of article 6. The
animals shed most ol their appendages in preservative so that noncom-
parable deseriptions of characters have resulted, some species having all
their appendages deseribed and others not. Often, early species were poorly
deseribed. Redescriptions of these have occasionally been hased on presump-
tions that new malerials were identical to sketchy original descriptions.

The following key rellects the serious difficulties in identifying species
of Podocerus. | have questioned practically every rf-descriptiun and identi-
[ication, subsequent to the original, having found in almost all cases some
conspicuous error or oversight. The key is hd'-at'd only on the literature and
shows the need to have lhu zenus revised by one with all available types
and collections,

The key should be used only by the specialist as an indicator ol the
problems and not for identification; il peints out where one must continue
to compuare materials and descripticns which have not Deen previously
compared. For instance, one should note that P. bresiliensis, P. laevis
Haswell (1885) and P. varicgatus cannot be distinctly separated; P.
zeylanicus and P. mungarevae appear identical; P. lobatus Haswell (1885}
and P. puelinuri are not separable as based on the literature; P. laeve of
Walker (1904} is seemingly distinet from P. leevis of Haswell (1885).
Podocerus palinuri K. H. Barnard (1916) has been fused with P. inecon-
spienus by K. . Barpard (1940) and Pirlot (1938}, but may be kept
separate within the confines of the key.

KEY TO WORLD PODOCERUS

1. Body with dorsal carinae or processes ... 2
1. Body lacking dovsal caringe or proeesses .o 10
2. Peraeon segments each with 5 dorsal

PLOCESSES triirciiriitsnronrenerensvnssnnsnsessnssnoesesenessnens SCPLEINCATIRALUS
2. Peraeon segments each with 1 or 2 dorsal processes .cveeveee 3
Conspicuous dorsal processes slart on peracon segments L or 2 ..., 4
Conspicuous dorsal processes start on peraeon segments 5, 6, or 7.... 7

R

L™
.

4. Palm of male gnathopod 2 with defining tooth .ccovveiiiciois 5
4. Palm of male gnathopod 2 lacking defining tooth ... 6
5. Head with elevated process, dorsal processes of body

well developed e, RYSEPIX
5. Head lacking elmdlvd proc:wa durwl provcaw- ol body
feeble i fobatus Haswell (1885) and palinuwri
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6. Head with elevated process, dorsal processes of

body well developed ..o veerennene daniae
6. Head lacking elevated process, dorsal processes of

hody feeble ............ cri.ﬁm..u..s' rotundetus Schellenberg (1931)

Palm of male gnathopod 2 with 3 processes at finger
hiNge oo e e, CTISIALUS O “Haswell (1926)

=1

7. Palm ol male gnathopod 2 with 2 processes at [inger hinge .......... 8
7. Palm ol male gnathopod 2 with one process at finger

RiNge (o ]ulanm . Ep.
7. alm of male gnathopod 2 mlh no process at ]'mrrer

hinge oo l0EDE 0[ Walker (1904)

8. Palm of female gnathopod 2 lacking delining

tooth ... OO OPO cristatus

8. Palm of lemale unalhupud 2 wnlh defining tooth ... O
9. Avxticle 4 of Jemale gnathopod 2 with small

PLOCESE rvvviemnrvernneessisnnnsosannnreernenrenneens iRCORSPicuits of Pirlot (1938)
9. Article I nf female Lrnathupod 2 with huge

Process ...... Cereerreriairetenraebeseeeanans lobatus of Pirlot (1938) (in part)

10, Article 2 of peraeopods 1-2 inflated ..o 11

10.  Article 2 of peracopods 1-2 not inflated ..o 12

11.  Anterior process of article 2 on peracopod 2
subconieal ... ettt s ta e sbesrennsssneasnnaessosnnnessnsnerens (L TLCQALLS
11.  Anterior process of article 2 on peracopod 2 oval ........ cheloniae

12, Palm of female gnathopod 1 shorter than hind

margin of article 6 ..o, EnCORSPICLUS
12. Palm of female Lrna’rhnpod 1 Iunuer rhan hlml

margin of article 6 ... OO ORRORPOUUPUPUPRRURPPRI I
13, Mule antenna 2 very Stout .covoveccoonnnee. veerieereencene Chelonophilus
13. Male antenna 2 slender .o esecene s sreeenee. L4
14. Peraeon segments with dorsal tubercles ............ multispinis
14. Peraeon segments lacking dorsal tubereles .o 15

15. Palm of male gnathopod 2 defined by large conical process
(possibly part of article 5) .o, capillimanus
15.  Palm of male gnathopod 2 not delined by large process ..o 10
16. Palm of male gnathopod 2 lacking teeth ...cccoovviivenrecnnn. 17
16.  Palm of male gnathopod 2 bearing teeth .....ccccooeiriicncnnn. 18
17.  Article 4 of male gnathopod 2 greally produced ........ spongicolus
17.  Article 4 of male gnathopod 2 poorly produced ............ variegatus
18.  Palm of male gnathopod 2 with tooth proximal to
closing point of finger ........... leevis of Chilton (1926) and
lobatus of Pirlot (1938) (in part)
18. Palm of male gnathopod 2 lacking tooth proximal
to closing point of finger ...... RO UURUOUOOTL AU L
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19. Palm of male gnathopod 2 heavily setose, ils article
6 quite long, the hind margin and palm
straight .... brasiliensis, variegatus, and laevis of Haswell (1885)
19. Palm of male gnathopod 2 poorly setose, its article 6 with palm
distinet from hind margin ................ zeylanicus and maengarevae

Podocerus brasiliensis {Dana)
Fig. 30
J. L. Barnard 1953: 87 (with references); f. L. Barnard 1955: 39; J. 1. Barnard
1959: 39-40, pl. 13.
MatgrisL: 16 specimens from 4 stations.
Recorp: Open sea benthic of southern California, 8 to 12 fms.

Podocerus cristatus (Thomson )
Figs. 31, 32
Stebbing 1906: 706 {(and literature); Stebbing 1910: 651; Thomson 1913: 245:
K. H. Barnard 1916; 276-277; Schellenberg 1925: 188; ?Chiltonr 1926: 513-315,
fig. 9; Chevreux 1935: 131: K. H., Barnard 1940: 483; Shoemaker 19:42; 48-40.
?Podocerus cristatus rotundatus Schellenberg 1931: 260-262, fig. 135.
Not Podocerus sp., J. L. Barnard 1959; 40, pl. 14.

ReEmarks: There is litile doubt that these specimens, commonly dis-
tributed subtidally in southern California, are P. cristatus. Although there
is wide variability in Podocerus, the specimens show distinctly the carinae
of peraconal segrnients 6-7 and pleonal segments 1-2, as well as a small
one on peraeonal segment 5, and, in large specimens, the rudiments of

Fig. 31. Podocerus cristatus {Thomson). Male, 6.0 mm, sta. 4038: A, lateral
view: B, gnathopod 2, minus setae.
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carinae on peraconal segments 3-d. Only very tiny juveniles [ail to show
distinet carinae on any segments, and so the species is clearly distinet from
P. brasiliensis in southern California waters. Chilton’s (1926) figure
showed 3 palmer processes ol the male second gnathopod; otherwise,
there is agreement in the lierature that only 2 are present.

Ne adult males in the present collections have the spiny finger of
unathopod 1 seen in P. brasiliensis.

MaTERIAL: 194 specimens Irom 27 stations.

Ecorocy: This species has an overall density ol 2.4 specimens per
square meter on the coastal shelf. Its distribution with depth is indicated
in the following scheme:

Fig. 32. Podocerus eristaties {Thomson). Female, 6.0 mm, sta. 4938: A, antenna 1;
B.C. gnathopod 1; D.E, gnathopod 2; F.G.H.IJ, peracopods 1, 2, 3. 4, 5. Female,
6.5 mm: K, gunathopod 2,
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Depth in [athoms 10 20 30 40 50 100
Specimens per square meter 2.3 2.8 8.0 0.2 0.4 0.1

Distrisurion: Probably circumtropical and circum-warm temperate.

Podocerus fulanus, new species

Podocerus sp., I. L. Barnard 1959: 40, pl. 14.

Diacwosis: Body with mid-dorsal carinae on peraconal segments 6 and
7 and pleonal segments 1 and 23 palm of gnathopod 1 much longer than
hind margin of article 6; article 6 of gnathopod 2 elongated, poorly setose,
the palm scarcely defined from hind margin of article 6, marked only by «
group of spines, otherwise these edges nearly conliguous, the palm with a
single square process near the [inger hinge. the linger reaching only half
way along hind edge of article 6 and bearing a bump near base of inner
margin followed by a sinus; arlicle 4 of gnathopod 2 not strongly produced
(differing from P. spongicolus Alderman 1926) ; article 2 of peraeopods
1-5 not disproportionately widened.

Hororyre: AHF No. 5410, male, 5 mm.

TYPE rocaLiTy: Station 44, Newport Bay, California (sce J. L.
Barnard 1959).

RevamonsHir: There are three known species of Podocerus in
southern California: Podocerus cristatus of the open sea, Podocerus brasi-
liensis of bays and estnaries{ especially where pollution oceurs), and
Podocerus fulanus, n. sp.. probably a native estuarine species which is
intolerant of polluted conditions. P. fulanus differs from the other two
species by the poorly setose palm of male gnathopod 2 and the single
palmar process near the finger hinge. In the other two species tie palm
is heavily setose and bears two palmar processes. The new species dilfers
also from P. brasiliensis by the dorsal body carinae. Its further relationship
may bhe scen in the foregoing key to the species.
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BENTHIC MARINE AMPHIPODA OF SOUTHERN CALIFORNIA:
FAMILIES TIRONIDAE TO GAMMARIDAE

By J. Laurexs BARNARD

Introduction

Nine families of gammaridean amphipods are considered here,
namely. Tironidae, Pardaliscidae, Acanthonotozomatidae, Phliantidae,
Bateidae, Pontogeneiidae, Melphidippidae, Liljeborgiidac and Gammari-
dae. Except for the Gammaridae, all of these Tamilies are sparsely repre-
sented on solt coastal bhottoms of southern California, and, indeed, the
Gammaridac are inconspicuous comparved with other families such as
Ampeliscidae (]. L. Barnard 1954, 1960) and Phoxocephalidae (J. L.
Barnard 1960a) for mosl of the Gammaridae reported here come {rom
intertidal regions. The intertidal species lreated were examined mainly to
elaborate the genus Elausmopus, and [urther research on intertidal regions
is in progress. Previous studies ol Californian Amphipoda are listed in
the introduction here (p. 3), where methods for collecting and for
calculating distributions are explained. Sce that paper also for acknowledg-
ments.

Family TIRONIDAE
Genus Bruzelia Boeck

Bruzelia tuberculata Sars
Sars 1895: 307-398, pl. 139, fig. 2; Stebbing 1906: 275: Stephensen 1931: 252,
Stephensen 1938: 232. Gurjanova [951: 389, fig. 395,

Reararks: The one specimen at hand differs [rom Sars’ figures in
the slightly produced hind edge of the third pleonal epimeron at the same
place it is produced on the first and second cpimera. This small kind of
difference has not been used for distinguishing species in the remaining
bruzeliids and may be only of subspecific or phenotypic value.

Marerian: AHFE Station 5828 (1).

Distrisurion: Recorded here for the first time from Calilornia and
the eastern Pacifie, [rom Las Pitas Pt. in 86 [ms. Previously known from
the Arctic and North Atlantic Oceans, 82 to 309 fins. Its rarity in southern
California suggests it may be at its southern limit of distribution.

Genus Syrrhoites Sars

Syrrhoites bigarra, new species
Fig. 1
DiscNosis: Head massive, turned down in [ront; rostrum short,
broad: eyes large, fused along midline, heart-shaped from dorsal view:
gnathopod 2 much more slender than gnathopod 1, the palms of hoth
enathopods transverse, short. each armed with a large spine forming a
claw similar to article 7; a small dorsal posterior tooth produced on
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peraconal segment 7 and pleonal segments 1 and 2; dorsal posterior edge
of pleonal segment 3 with a few obsolete serrations: third pleonal epimeron
quadrate, rounded at lower corner, ils posterior edge serrate; telson cleft
three fourths of its length; mouthparts similar to S. serratus Sars (1895:
pl. 137) but third mandibular palp article smaller, the outer lobes of

s

¥ig. {. Syrrhoites bigarra. n, sp. ?Male, holotype, 4.5 mm, sta. 3190: A, lateral
view; B, mandible; C. lower lip; D, maxilia 2; E, maxiliped: F.G, gnathopods
t, 2: H.IJ, uropeds 1, 2, 3: K, telson.
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lower lip medially protruding, the spines on outer plates of maxilliped not
as stout, and the claw of maxillipedal palp relatively longer; peracopods
4 and 5 missing on both sides of the unique specimen.

Hovoryre: AHF No. 5723, 7 male, 4.5 mm. Unique.

Tyre LocaniTYy: Station 5190, off the Mexican border of California
32.32-45 N, 117-13-20 W, 24 [ms, August 14, 1957, bottom of coarse,
rust-colored sand.

Rerarionsmip;: J. L. Barnard (1961) has published a key to the
previous members of this genus. The new species differs from the others
by the quadrate and serrate posterior edge of the third pleonal epimeron.
In the quadrale shape of this plate the species is closely velated to S.
tenellus K. H. Barnard (1925, South Africa) but differs by the more
deeply clelt telson, and the epimeral serrations. The gnathopods of S.
bigarra resemble those of S. septentrionalis (Stephensen 1931) because of
the large palmar spines which form a chelate appearance, but the third
pleonal epimeron in S. septentrionalis 1s smooth behind and lurned into a
tooth at the lower posterior corner.

Genus Tiron Liljeborg

Tiron biocellata, new species
ig. 2

Diacnosis oF MALE: Primary eye large, well developed; accessory
eye composed ol a pair of segregated ommatidea; hind edge of pleonal
segments 1.3 dorsally multiserrate; pleonal segments 4, 5, and 0 each with
a dorsal posterior tooth, that on segment 5 the largest; peraeopod 5 with
article 2 minutely crenulate and article 4 long but not breadiy expanded;
coxa 4 rather small; front of head evenly convex and low; mouthparts like
Tiron spiniferum {(Stimpson) (= I. acanthurus in Sars 1895: pl. 140)
except for maxilla 2, which has broader plates, and the outer plate ol the
maxilliped which has 5 stout spines on its inner edge.

FeayaLe: Antenna 2 short; base of flagellum on antenna 1 segmented;
ramt of uropod 3 lacking long setae.

Horotryre: AHF No. 56017, female 4.4 mm.

TyPE LocaLiTy: Station 4787, Pt. Conception, 34-26-30 N, 120-26-00
W. 13 Ims, December 18, 1956, bottom of rock and polychaetes of the
genera Diopatra and Nothria.

MatieriaL: 95 specimens {rom 435 stations.

Revarronsinie: Dillering from other species of Tiron (sec list in J. L.
Baynard, 1958) by the pair ol segregaled lateral ommatidea, which, when
present in other species, are grouped into a hundle.

Ecorocy: This species has an overall density on the coastal shell of
1.1 animals per square meter; it ranges in depth from 5 to 90 [ms, bhut
85% ol the animals collected were from depths of 5 to 15 fms where the
density of the species 15 2.0 per square meter.
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Fig. 2. Tiron bivcellata, n. sp. Male. 3.3 mm, sta. 4843: A, lateral view; D.L,
gnathopods 1, 2: F. peracopod 2: G, maxilla 2; H, uropod 3: I, ielson. Female:
B.C, antermae 1, 2.
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Family PARDALISCIDAE
Genus Pardalisca Kroyer

Pardalisca tenuipes Says

Sars 1895: 404405, pl. 142, Gg, 2; Stebbing 1906: 223 Schellenberg 1925: 203
Shoemaker 1930: 54; Stephensen 1931: 213, chart 37: Stephensen 1938: 1(91;
Gurjanova 1951: 508, lig. 331.

MaTeriaL: AHFE Station 6854 (1),

Ricorn: San Pedro sea valley, 33-39-45 N, 118-16-28 W, 102 fms,
February 13, 1960, bottom of dark gray mud.

DrstriBution: Northeastern and western Atlantic Ocean; DBarents
Sea; California south to Los Angeles, 16 to 547 [ms.

Genus Pardisynopia Barnard 1961a

Pardisynopia synopiae, new species
FigS. 3.4

Diacnosis: Article 2 of peraeopod 4 with straight hind edge, without
a lobe at lower corner; third pleonal epimeron with straight posterior edge
and quadrate lower corner.

Hororyre: AHF No. 5724, female, 5.0 mm.

TyprE LocaLiTy: Station 4873, off Laguna Beach, 33-30-36 N, 117-47-
58 W, 95 fins, February 21, 1957, bottom of green mud,

MareriaL: 170 specimens from 35 stations.

Fig. 3. Pardisynopia sy-nopiae, n. g. n. sp. Female, 5.0 mm, sta, 1936: A B, gnatho-
pods 1, 2; C13, peracopods 1, 2: E.F, mandibles: G, upper lip; H,I, maxillae 1, 2;
I, telson; K, uropod 3; L, inner and outer plates of maxilliped: M, maxilliped.
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RevationsHir: This species differs from the type species, P. tambiella
J. L. Barnard (196la} by just those characters indicated in the brief
dingnosis above, for P. tumbiella has a lobe at the lower posterior corner of
article 2 on peraeopod 4 and a small tooth at the lower corner of the third
pleonal epimeron.

LconoGy: This species has a density of 24 animals per square meter
on the coastal shelf but is distributed by depth according to the following
scheme:

Fig. 4. Pardisynopia synopige, 1. g. n. sp. Female, 5.0 mm, sta. 4936: Lateral view.
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Depths in fms 10 20 30 40 50 100
Specimens per square meter 0 0.6 1.8 8.0 7.1

Family ACANTHONOTOZOMATIDAE

Genus Panoploea Thomson
Panoploea rickettsi Shoemaker 1931: 1-5, figs. 1, 2.

MATERIAL: One specimen [rom 74 Ims off Pt. Conception, California,
on gravel bottom; one specimen from Monterey Bay.

Distrisution: Monterey Bay to Pt. Conception, Calilornia, from
ahout 35 to 74 fms.

Family PHLIANTIDAE
Genus Heterophlias Shoemaker
Heterophlias seclusus escabrosa, new subspecies
Fig. 5

Diacxosts: Like the type of the species except: basal articles of
antenna 1 considerably broader and with lavger processes; aropod 2 maore
slender and with longer inner ramus.

Hororype: AHIF No. 5725, male, 3.3 mm.

Tyre vocarniry: Station 4822, southeast ol Pt. Conception, 34-27-15
N, 120-14-45 W, 9 Ims, Janwary 17, 1957, bottom of silty sand and algae.

MaTERIAL: 9 specimens [rom 2 stations.

Renmarus: The distinguishing eriteria for the nrew subspecies are
minor and only ol quantitative value. All other criteria closely approximate
the excellent description of the type (Shoemaker 1933: 250-252, figs. 4.
9} except that the outer plate ol the maxilliped in the present specimens
lacks a fuzzy row of ornamentation along the inner edge.

TFig. 5. Heterophlias seclusus escabrosa, n. ssp. Male, 3.5 mm, sta. 4822: A, antenna
1 B,C,D, peracopods 3, 4, 5; E.F, uropods 1, 2.
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REcourps: Samples near Pt. Conception and Santa Barbara, 9 [ms.
DisrriBurion: The type subspecies was described from the Dry
Tortugas off Florida.

Family BATEIDAE
Genus Batea Muller

Batea transversa Shoemaker 1926: 13-18, figs. 8-11.
Fig. 6

MATERIAL EXAMINED: 2064 specimens from 12 stations.

EcoLocy: When this species occurs at a station it is exceedingly
abundant, up to 88 specimens in a sample. lis overall coastal shelf density
is 5.2 animals per square meter, but it is restricted to depths shallower
than 15 fms where its frequency is 15 animals per square meter. The
species is associated with algal bottoms. Known only from southern
California.

Yig. 6. Balea transpersa Shoemaker. Male 5.0 mm, sta. 4038: A, lateral view;
B, gnathopod 2: C,D, peraeopods 3, +4; EF,G, uropods 1, 2, 3; H, telson.
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Batea lobata Shoemaker 1926: 18-21, figs. 12, 13,
MATERIAL EXAMINED: Stations 6403 (1), 6415 (1),
Recorp: Found only in the inshore sand regions of southern
California in depths of 2 to 5 ms. Known only Irom southern California.

Family PONTOGENEIIDAE

Genus Pontogeneia Boeck

Pontogeneia rostrata Gurjanova
Gurjanava 1951: 719, fig. 500.
Pontogeneia sp., Nagata 1960: 171-173, pl. 14, figs. 50-533, pl. 15, figs. 54-71.

MATERIAL EXAMINED: Stations 4818 (1), 4819 (27), 4822 (1),
5583 (1).

Renmarks: The species of Pontogeneia ave difficult to identify because
so many differ among themselves by criteria which are at best measured
quantitatively, and so minor as to require dissection and mounting of each
specimen. The present specimens agree with the [igures of Gurjanova
(1951). the main features being the head, eyes, rostrum, the small bump
on the third article of the first antenna, the gnathopods and the third
pleonal epimeron. Nagala’s specimens also fit P. rostrate except for the
third pleonal epimeron, which in his [igures has a small tooth at the
lower corner. It is prohable that this is simply a variation of no specifie
value. Nagata believed that his materials probably bhelonged with /£,
rostrate, but the oviginal references were unavailable to him.

DistriBuTION: These stations are al depths of 6 to 10 [ms. near Pt
Conception in the northwestern scction ol southern California. It would
appear that the species reaches its southern limit in this area. Previously
known from Japan Sea, Okhotsk Sca, Bering Sea, 3-55 fms.

Family MELPHIDIPPIDAE
Melphisana, new genus

Discxosis: Accessory flagellum uniarticulate, quite small, barrel-
shaped; telson emarginate, not cleft; upper lip sharply incised: [ourth
palp article of maxilliped shorl, stout, not claw-like, bearing 2 apical setae:
third mandibular palp article very short.

Type species: Melphisana bole, new species.

RevationssIr: Three genera ol melphidippids have been deseribed:
Melphidippa Boeck, Melphidippella Sars and Hornellia Walker. The new
genus differs from all three in the combination of the diagnostic characters,
but especially in the uncleft telson. None of the other genera has a
shortened third mandibular palp article,and cach of the other genera has
a long claw-like fourth maxillipedal palp article. Apparently the new genus
is unique for the non-spinose inner edge of the outer plate of the maxilliped.

Melphisana bola, new species
IFig. 7
Disc~osis: With the characters of the genus.
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Descriprion: Article 2 of first antenna in male longer than article

ommatidea; lower lip and maxillae like Melphidippa goest (= M. spinosa
in Sars 1895: pl. 169) ; gnathopods 1 and 2 similar in size and structure;
pleon segments 1.5 bearing a middorsal tooth; pleon segments 2 and 3
bearing 2 and 3 small lateral teeth, respectively; posterior edges of second
and third pleonal epimera serrate. The second antennae and third uropods
are missing on all of the specimens in the collections.

"0

Fig. 7. Melphisana bola, n. g. n. sp. Male, 3.0 mmm, sta. 6155: A, head: B, pleon;
C.D. gnathopods 1, 2: EF, peracopods 1, 2: G,H, telson. Female, 3.0 mum, sta.
4760: I, upper lip; [, mandible: K.I, outer plate and palp articles 3-4 of maxilli-
ped: M, anterma 1; N,O,P, peraeopods 3, 4, 5.
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Hovroryre: AHIF No. 582, male, 2.4 mm.

TyPE LOCALITY: Station 5628, northwest of Oceanside, 33-18-30 N,
117-32-30 W. 20 fms, February 22, 1958, bottom of fine gray sand.

MATERIAL: 53 specimens from 27 slations.

EcoLocy: This species is limiled to depths of 6 Lo 40 Ims. on the

- southern California coastal shelf where its density is 0.7 animals per square

meter.
Family LILJEBORGIIDAL
Genmns Liljeborgia Bate
Liljeborgia brevicornis { Bruzelius)
Lilljeborgia pallida, Sars 1895: 530-532, pl. 187.
Lilieborgia brevicornis. Stebbing 1906: 231; Hoimes 1908: 526: Chevreux and
Fage 1025: 153-156, fig. 155; Chevreux 1925: 301; Stephensen 1931: 22]-223.
Stephensen 1938: 193-196; Gurjanova 1951: 515-516, {ig. 337: Reid 1951: 232,
REeMaRKS: The specimens at hand differ from Sars’ figures in the lack
of a tooth on pleon segment 2. Two of the specimens have evanescent teeth
on pleon segments 1 and 2. The rarity of the species in southern California
suggests it to be near its southern limit of distribution. This marginal
position ol the population might account for ils aberrancies,
MATERIAL: Stations 4822 (3), 5562 (1).
Recorps: Near Pt. Conception. 10 Ims, on algal bottoms.
DistrisuTioN: Norway, Britain, France, Sencgal, California; 10-308
s,
Liljeborgia kinahani (Bate)
Steibb.'mg 1006: 233; K. H. Barnard 1932: 142-143, hg. 81; Stephensen 1938:
]L.%Elflfz%&;'rgia kinahani, Sars 1845: 539-533, pl. 188, [ig. 1: Chevrenx and Fage
1935: 157, fig, 157.
MATERIAL: Stations 4794 (3). 6125 (5).
Recorps: Monterey Bay, 14 [ms; Santa Rosa Island, 19 fms.
isrrisgutian: This is the Tirst record from the eastern Pacifie; known
from Norway, Britain, France, 6-11 [ms; South Alrica; Falklands; South
Georgia,
Liljeborgia cota, new species
Iigs. 8, 9
Driagxosis: Eyes absent; lateral head lobe strongly produced, rounded;
epistome produced and rounded in front: coxae 1-3 each with a small
lower posterior notch; coxa 4 with 2 notehes on posterior edge and one at
lower corner; gnathopods 1 and 2 with simple palms, the lingers with 4 and
7 notches, respectively; telson split aboul a third of ils length; inner edge
ol peduncle on uropod 1 with 2-3 large spines: posterior edge of third
pleonal epimeron with a slight sinuation above a small lower tooth; dorsal
tooth formula of pleon quite variable as seen in the figures, cach of the
first 5 pleonal segments generally with a small tooth, but the tooth of
pleonal segment 1 and, occasionally, that of pleonal segment 2 not devel-
oped. in other cases the tooth of pleonal segment 2 quite large; teeth of



Fig. 8. Liljcborgia cota. n. sp. FFemale, holotype, sta. 6338: A, lateral view; B,
upper lip and epistome, lateral view: C, mandible: D, maxiila 2: E, uropod 3; F,
telson. Additional pleonal configurations: G, male, sta. 6348; FI, female, 6347;
I, male, sta, 6347,
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Fig. 9. Liljeborgia cota, n. sp. Second gnathiopods: A, male, sta. 6351: B, male, sta.
6347,

pleonal segments 4 and 5 variable, from nearly obsolete to very strongly
developed; lower corners of second articles on peraeopods 3-5 rounded. not
produced downward, the articles rectangular, not oval.

Hovoryre: AHIFF No. 595, female. 12 mm.

TyreE Locsnity: Station 6338, San Nicolas Basin, 33-06-18 N,
119-12-30 W, 948 fms, August 14, 1959, green clay.

MAaTERTAL: Stabions 2335 (1), 3933 (5 mm juv.}, 6338 (holotype)
6339 (male, 7 mm). 6347 (male, 10 mm; female, 6 mm}, 6348 (male,
6 mm), 76351 { ?male, 7 mm, aberrant).

Rerarionsiip: This species s closely related to L. consanguinea
Stebbing (1888: pl. 91} but differs by the rectangular (not oval) second
articles on peraeopods 3-5 and by the less well-developed serrations on their
posterior edges; the telson is less deeply clelt. The new species also is
related 10 L. fissicornis {(in Sars 1895: pl. 189) but differs by the smaller
size of the dorsal pleonal teeth, the rounded (not conical} lateral head
lobe and the less deeply cleft telson. Some specimens of the new species
hear resemblance to L. macronyx Sars (1895: pl. 188, fig. 2), but differ
again by the poorly cleft telson and the rounded head lobe. The species
resembles L. ceeca Birstein and Vinogradova {1960), but differs by the
smaltl cleft of the telson and the presence of teeth on the inner edge of
article 7 of gnathopod 1.

Specimens of Lifjeborgia cota vary in the dorsal armature of the
pleon. The writer believes that the variants do not represent distinet species,
but a demonstration such as this casts doubt on the usefulness of tooth
formulas for specific identity of other species in the genus. A summary of
these formulas is included in table 1 for comparison with the new species.

The supposed male ol station 6351 is aberrant in having a notch and
a looth on the palm of gnathopod 2; probably this is not the normal male
condition because several other older males (with genital papillae) have
the smooth palm of gnathopod 2.

REcorps: Basins in borderland off southern California: San Nicolas
Basin, 1608 m, 1735 m, 1749 m; Tanner Basin, 1292 m, 1414 m; Long
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Basin, 1821 m: San Pedro Basin, 769 m. Records are quoted in meters
hecause deep-sea species have international interest.

Family GAMMARIDAL
Genus Ceradocus Costa

Ceradocus spinicauda (Holmes)
Figs. 10, 11

Maera spinicauda Holmes 1908: 539-541, fig. 43.
Ceradocus spinicauda, J. L. Barnard 1954 18-19,

Diacxosis: Pleonal segments 1-5 each with a single dorsal tooth;
third pleonal epimeron serrate both below and behind; second gnathopods
asymmetrical, at least one in either sex with an oblique palm armed with 2
blunt processes near the finger hinge and defined by a cusp behind;
proximal inner edge of article 7 of gnathopod 2 with a bump: each apex

of telson with 3 long spines, 2 small spines and a setule; coxae not serrate -

helow; eyes present.

MATERIAL: 14 specimens from 3 stations.

Recorps: From depths of 11 fms near Pt. Conception, California.
Apparently this species reaches its southern limit on the coastal shelf, at
or near Pt. Conception, since it has not heen found south of that point in

Tahle 1

Pleonal tooth formulas of species in the genus Liljeborgic. Numbers refer to dorsal
tecth on the posterior dorsal edge of the numbered segment. {+) == large tooth;
m = male: [ — femole.

Pleon Segment Piean Segment

Species H 2 3 4 5 Specics I 2 3 + 5
inermis 0 0 0 0 0 akaroica 3 3 0 | 1
epistomata 0 1 0 1+ 1 kinahani 3 3 0 i 1
quinguedentate 0 3 0 1 1 longicarnis 3 3 0 1+ 1+
barhami 1 0 0 1 1 macrodon 3 3 0 | 1
brevicornis 1 1 0 1 0 mizta 3 3 0 1 1
macronyT 1 1 0 1 0 octodentata 3 3 0 1 1
pallida 1 i 0 1 0 dellavallei 3 3 1 2 1
proxima 1 1 0 1 0 dubia 5(3) 5{(3) 1 1+ 1
georginona t 1 0 i+ 1+ cola® G348 0 0 1 1+ 1+
mojada 1 1 0 1+ 1 cola* 63471 0 1+ 1 1+ 1+
guadrideniata 1 1 0 I 1 cota* 2335 0 1+ 1 1+ 1+
consanguinea | 1 i [ 1 cota* G339 0 1+ 1 1+ 1+
zarica 1 1 ] 1 1 cata* 6351 0 1 l 1 1
fissicornis 1 1 1 1+ 1+ cota® 6338 [ 1 1 1 1
caeca 1 1 1 1+ 1+ cota* G347m 1 i+ 1 1 1
hansoni 1 3 0 [+ 1+ cota* 5933 1 1+ 1 -+ 1+
aequabalis 3 3 0 1 1

See I. L. Barnard (1938) for references to the species except for the following:
L. caeca Birsiein & Vinogradova (1960): L. mojada Barnard (19Gla): L. zarica
Barnard (19G1}.

*new species
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hundreds of samples. Also known intertidally {rom Oregon and at depths
of 20 1o 45 fms in the channel islands off southern California, ab Sania
Rosa Island, San Nicolas lsland and Santa Barbara Island.

Genus Elasmopus Costa

Elasmopus antennatus (Stout)
Figs, 12, 13
Neogammaropsis antennatus Stout 1913: 6:453-6:40.
Elasmopus antennatus, Shoemaker 1944: 187.

Diacxosis oF MALE: No body segments dorsally dentate; gnathopod
2 with the palm quite oblique, heavily setose, not delined, with poorly
developed process near finger hinge, its article 7 overlapping hind margin

Fig. 11. Ceradocus spinicauda (Holmes). Female, 9.0 mm, sta. 3557 ADB, same
magnification of medial view of right gnathepod and lateral view of left gnatho-
pod 2; E, uropod 3. Male, 10.0 mm, sta. 5557: C,ID, same magnification of tateral
view of left gnathopod 2 and medial view of right gnathopod 2.
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of article 6, about hall as long as article 6, the medial face of article 6 with
a ridge and a slight bilobation; right and left gnathopods alike, peracopods
3-5 with their second articles normally ovate, article 4 produced into a lobe
covering the [ront of article 5; third pleonal epimeron with a small
posterodistal tooth, the hind edge straight; uropod 3 short, the rami obtuse,
the inner shorter than the outer; apices of telson deeply notched, spinose.

FeataLe: Sccond gnathopods very small, thin, the palm quite oblique,
scarcely defined, less than hall as long as hind margin of article 6,
bearing 3-4 spines at defining angle.

MaTERIAL: 118 specimens from 7 subtidal stations and 38 specimens

Fig. 13, Elusmopus aniennatus (Stoutl). Female, 9.0 mm, Sta. 4822: AD,
gnathapods 1, 2. Male, 9.0 mm: C,D, gnathopad 1: K, ornamentation of palm on
guathopod 1; F,G, same magnilication of lateral view of left gnathopod 2, and
medial view of right gnathopod 2.
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{rom two intertidal stations, one at Whites Pt., Los Angeles County, in
algae, Oct. 12, 1947, the other at Laguna Beach, Orange County, nerth
reefs, Jan, 24, 1948, both coll. by Dr. J. L. Mohr.

Ecorocy: A shallow water species, frequent in intertidal zones amongst
algae and surf-grass and on algal hottoms down to 5 Ims. On the shelf
the animal is confined to depths of 0-10 fms where its density is 7.
animals per square meter. Nothing is known of its ocenrrence on algal
hottoms shallower than 5 fms or deeper than 1 fm, hut the species is absent
on sandy and silty bottoms in those depths.

Elasmopus holgurus, new species
Figs. 14, 15

Diacxosis oF MALE: No body segments dorsally dentate; palm of
male gnathoped 2 oblique, heavily sclose, bearing a spinose cusp uear
hinge, an asymmetrically, deflected, conical tooth in the middle and a small
tooth delining the palm;: second articles of peracopods 3-3 closely serrate
behind, poorly setose, the fourth arlicles produced into distally projecting
forward lobes; third pleonal epimeron with a small tooth; apices of telson
hroadly truncate and heavily spinose.

Fenasnk: See fgures of gnathopods, not significantly distinet from
other species of Elasmopus.

Hovroryre: AHEF No. 3011, male, 8 mm.

Tyre rocantry: Barnard Sta. 16, North Laguna Beach, intertidal,
August 31, 1930, {ormalin wash of sponge, Lencetta losangelensis.

MareriAL: Barnard Stations 6 (63), 16 (9).

Revartonsarr: This species is difftcult to separate in a key of
Elusmopus because of its close relationship to Elasmopus rapax. Elasmopus
holgurus, as it exists in southern California, is easily distinguished from
E. rapax as it exists in southern Calilornia, but the differences are not
2asily deseribed in a few words nor are they qualitatively uniform when
aduolts of E. holgurus are compared with young animals of E. repeax.

The shape of the middle tooth of the male second gnathopodal palm
ol E. holgurus, when compared with that ol E. rapax, is the most distinetive
criterion immediately seen hecause the middle tooth of £, fholgurus is
quite hroad. asymmetrically conical and appears to be a massive deflection
of the palm. The species has only 3 palmar teeth, one armed with spines
at the hinge. a middle conical tooth and a small delining tooth. Elasmopus
rapax usually has two hinge teeth, one medial and one lateral, the lateral
tooth projecting strongly, the medial tooth armed with spines and ranging
from strongly projecting to short and broad; in young E. rapex and its
cold-water populations only the spinose medial hinge process is developed,
so that technically both species have only 3 palmar teeth in some cases
that might he compared.

Another eriterion of bnportance locally in southern California, but
not necessarily wvseful elsewhere, is the strongly setose condition of the
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posterior edges of article 2 on peracopods 3-5 of E. rapax, a character
typical only of large tropical and subtropical adults, but distinet from
L. holgurus adults which are poorly setose on these appendages. A third
character is the truncate apices ol the telson in K. holgurus compared
with the variable telson of E. rapax, which is usually apically convex in

By,

Fig. 15. Elasmopus holgurus, n. sp. Holotype, male, 8.0 mm, Barnard sta. 16
A.B, gnathopod 2: C,D, peraeopods 4, 5. Female, 5.5 mm: E, gnathopod 1; F.G.H,
gnathopod 2,
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small specimens, grading into a lateral displacement of the spines and an
apical notch in large adults (see figures for E. rapux herein). Locally this
is uselul but elsewhere it may not be of value since E. rapax is so variable,
and so widely distributed.

In southern California, K. rapax and E. holgurus are separated
ccologically, £. rapex being conlined to enclosed bays and E. holgurus
having been found only on the wave-dashed open coast. An open-sca
subspecies of K. repex is described helow.

EcorLocy: An intertidal species on sponge and in beds of the reef-
building polychaete, Phrugmatopoma sp.

Elasmopus rapax Costa
Figs. 16, 17
J. L. Barnard 1855: 10-12, fig. 5 (with references).

Reararks: In southern California this species apparently is restricted
to enclosed hays such as Newport (sce J. L. Barnard 1959), Alamitos
Bay and San Diego Bay. Tt has not been found in the open-sea shelf
survey below depths of 30 leet, nor has it been found in 35 samples of
intertidal materials from localities in southern California such as Pt
Fermin, Corona del Mar and La Jolla. It has heen found in Bahia de Los
Angeles (Gullf of California) in intertidal materials of that large semi-
enclosed bay and presumably will be found along the open coasts of the
Panamic province where waters are much warmer than along the coast
of southern California. Thus, it probably is restricted in southern California
to warm, enclosed bays.

Still more figures of this species are required for it oceurs in many
forms, most of which appear to represent stages in its lile history., The
male specimens from Bahia de Los Angeles are figured here to show the
bifid and trifid gnathopodal processes of these large adulls (11-13 mm}.
The laleral process of the palm, instead of being a simple conical process,
is either bifid or trifid; young males of 6-9 mm show the simple condition
and males smaller than 6 mm lack the lateral process as is the case for
Norwegian specimens [igured by Sars (1895). This is another instance
of warm water populalions ol a species developed to the full morphological
condition, with temperate populations retaining junvenile conditions in
adulthood.

Specimens in bays [rom southern California have the third pleonal
epimeron produced into a small postevior tooth with serrations on the
posterior edge, as figared herein from Alamitos Bay.

The telson of this species is quite variable, ranging from (1) the
condition seen in Hawaiian specimens (J. L. Barnard 1955} of broadly
excavale apices with both limbs of the excavalion projecting equalty (and
varying from strongly to weakly projecting as in Norwegian specimens).,
to (2) specimens {igured here [rom Alamitos Bay having the medial limb
thickened and the lateral imb shortened so that the apices appear beveled,
to (3) the large specimens of the Gull of California having the notches
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and spines displaced laterally and proximally, with the medial limb
forming a broadly rounded apex that occupies most of the width of the
lobe.

NEW MATERIAL: Alamitos Bay, near Long Beach, Calilornia, coll. Dr.
D. J. Reish, June 10, 1960, 1.5 Ims (20} ; Bahia de Los Angeles, Gull of
California, both in washes of intertidal rocks and in sand under large
houlders at mean high water, March 10, 1961, coll. P. T. Beaudeite and
J. L. Barnard (150}.

Elasmopus rapax mutatus, new subspecies
Fig. 18
Diacxosis oF arALE: No body segments dorsally dentate; palm ol
male gnathopod 2 oblique, poorly selose, bearing a spinese cusp near the
hinge, a small middle tooth and a pair of minule projections delining the
palm; second articles of peraeopods 3-5 closely serrate behind, poorly
setose, the fourth articles produced into distally projecting forward lobes;

He

Fig. 17. Elusmpous rapax Costa. Male, 9.0 mm, Alamitos Bay, California: A,B,
gnatiioped 2; C, pleonal segments 1-3; D.E, telsons of males, 8 and 11 mm.
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Ig. 18. Elasmopus raper mutatus, n. subsp. Male, holotype, 7.5 mm, Barnard
sta. 18: A, lateral view; B.C, gnathopod 1: ID,E, gnathopod 2: F.G, peracopods
9

2, 4: H, uropod 3: 1, telson. Female, 8.0 mm: J,K, gnathopod
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third pleonul epimeron quadrate hehind, with a very slight notch at lower
corner; apices ol telson slightly notched and weakly spinose.

IEdALE: see {igures of gnathopads.

Hovoryree: AHF No. 5012, male, 7.5 mm.

Typr LocaniTy: Barnard sta. 18, Flat Reck Pt.. Palos Verdes Head-
land (south of Redondo Beach), August 17, 1950, wash of intertidal alzae.

MaTeRIAL: Barnard Stas. 17 (7) and 18 (89).

RevaTionsip: This subspecies is difficult to defline because of the
variability of E. rapax throughout its cosmopolitan distribution. It is
possible to recognize E. r. mutetus as distinet only within southern Cali-
fornia. Possibly, £. r. mutatns is an ecological variety o E. repax, for the
animal is morphologically recognizable and separated ecologically in
southern California from populations of E. r. rapex which live only in
bays and harbors. The new subspecies inhabils the wave-dashed open sea
intertidal. Notice the same comments lor £, holgurus, new species.

Adults of Elasmopus rapax mutatus dilfer from E. r. rapas as Tollows:
by the lack of long sctae on the hind edges of the second articles on
peracopods 3-3; by the presence of only a single palmar hinge process
(whereas in L. rapex bwo are present, only the inner one bearing stout
spines, as il it were delached from the single juvenile process to form a
medial process during maturity): by the smaller and more proximally
located medial tooth and the poorly represeunted pair of cusps delining the
palm, where in E. rapax a single large one is present; by the poorly sctose
palm of gnathopod 2: by the much stouter flagellum of antenna 2; by the
rather shortened inner ramus of uropod 3: by the uniarticulate, not hiar-
ticulate, accessory flagellum.

Adults of this subspecies are measurably distinet from F. repex, but
it is unlikely thal separation can be made in juvenile conditions since
E. r. mudatus carvies into the adult features of young £, r. rapex such as
poor setosity of the limbs, This subspecies, nsually 7 mm or less in length,
does not reach the 10 mm size of adult £, r. rapax in neighboring enclosed
bays. It is noticed thal some 7.5 mm [emales in the bays lack the setosity
ol the peraeopods, but all bay specimens have the slender second antennal
flagella and the two hinge processes on the adult male palm of the sccond
snathopod.

One male of Barnard sta. 17 has a biarticulate accessory flagetium, but
all the other specimens {rom the open coast show a uniarticulate flagelum.

istraBrTioN: The type locality and La Jolla, intertidal algal wash,
Nov. 1. 1949,

Genus Maera [Leach

KEY TO MALE MAERA

Couplet 10 separales a species known only for females.

1. Some seements dorsally dentate ... s 2
1. No segments dorsally dentate ... D
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-1 :-.]

11,
11,

15.

13.

15.
15.

2. First pleonal segment dentate ..o cinnennvnevnnn. toestwoods
2. First pleonal scgment not dentate, only the

fourth dentate .. e RPN
Articles 4-5 ol peraeopod 5 inflated, wider than atticle
2, but not in juveniles; palm of gnathopod 2 indistinct
from hind margin of article 6 and strongly toothed ........ insignis
These characters not combined ................ e veosrestonenneescirenneenre L
4. Palm of gnathopod 2 not defined from hind margin and
not heavily selose . Aatibrachium (= odontoplax)
4. Palm of gnathopod 2 usually defined Irom hind margin: if
not, then the palm heavily setose .... subcarinatus (= sokotrae)
Posterior edge of third pleonal epimeron serrate ... et e neeanieaeas 6
Posterior edge of third pleonal epimeron not serrate oo .15
6. Lower edge of third pleonal epimeron serrate e 7
6. Lower edge ol third pleonal epimeron not serrate ........... 8
Palm straight, not sculptured ....... erreren e eestr et rna veene. OthORIS
Palm of gnathopod 2 concave and with notch near finger
hinge ........... crrveieieeeenenerarnsnsesennenneeees P (0thonides of Chilton 1921)
8. Uropod 3 extending much beyond uropods 1-2 ..ies 9
8. Uropod 3 not extending much beyond uropods 1.2 ... cenee 13
Palm of gnathopod 2 not distinet from hind margin of
article 6 ... e et e et et 10
Palm of gnathoped 2 distinet [rom hind margin of article 6 ............ 11
10.  Male, palm of gnathopod 2 lined with large
SPINES eveerirecerrennes o 8p. (othonides of K. H. Barnard 1937)
10.  Male, palm of gnathopod 2 not lined with large
BPHICS reeevinns e e rvenaee s ceerraenraaiaes engeniae
10.  Female, palm of gnathopod 2 not lined with large
SPINES e rreeereeeerarersarerereraaarae vreeeens {Temale} othonopsis
Apices of telson truncate, the lelson short ........ (male) othonopsis
Apices of telson notched .............. e oo e o 12
12, Article 7 of gnathopod 2 stout, the base strongly
eurved .o e et coveennee amigera
12, Article 7 ol gnathopod 2 slender, nol strongly
curved ..o cevecaenes micronyx, othonides and mastersi
Palm of gnathopod 2 eblique ..o certeeeneenn verenenne Druzelil
Palm of gnathopod 2 transverse ..o cerreraes et v 1
14.  Palm of gnathopod 2 with 2 sinuses ........ {naequipes serratu
14, Palm of gnathopod 2 with vne sinus ......ooeeeeeer, rathbunae
Palm of gnathopod 2 transverse ............... et e s oo 16
Palm of gnathopod 2 oblique ..o eeerrerannes . 19
16. Palm of gnathopod 2 with 3 principal sinuses .... quadrimana
16. Palm of gnathopod 2 with 2 principal sinuses ............ v 17

16. Palm of gnathopod 2 with one principal sinus .............. e 18
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17.  Apices of telson notched .. fnaequipes
17.  Apices of telson fruncate .......ccovccvinccrncnneeneen. schellenbergi
18. Perueopods with accessory claw .ocvivecnnnne v patcifica
18.  Peraeopods lacking accessory claw ......coocovvcvines rathbunae

19.  Some distal articles of peracopods 3-5 greatly broadened ............... 20
19.  Distal articles of peraeopods 3-5 not broadened ... 21
20. Articles 4-5 of peraeopods 3-5 greatly broadened ... earnleyt
20.  Onuly article 4 of peracopod 3 greatly
broadened ..o R, ascensionts
21, Uropod 3 extending much beyond uropods 1-2 il cveresrenees 22
21. Uropod 3 not extending much beyond uropods 1-2 ... 30
22.  Palm ol gnathopod 2 not distinct from hind margin
of article 6 ........... b et oAt ek sy a et et bt e s e b et eae 23
22, Palm of gnathopod 2 distinet from hind margin of
ATLICIE O oo cevrrereennee e nneenenees 26
23. Article 7 of gnathopod 2 longer tlmn article O .occonennn. knudseni
23. Article 7 of gnathopod 2 half as long as article 6 ........... simplex
24.  Palm of gnathopod 2 with a large notch near
finger RINGe o e
21. Palm of gnalhr_rpod 2 crenulate but with no distinet
noteh i, RO OUP RO UOPTORR ceervernrrerieosinnnes 20
25. Rami of uropod 3 huge, almost 4 times as fong as
peduncle i Cetrrreer e raen s ea e nenen veoveereanes pfefferi
Rami of uropod 3 intermediate, less than twice as
long as peduncle e . hirondellei
26. Defining tooth of palm with articulated spine; second
arlicles of peraeopods 3-5 slender ......
26. Defining tooth of palm lacking articulated spine;
second articles of peraeopods 3-5 stouter than in
M. AOVERT v, v reveeseeetae e 29
. Article 6 of gnathopod 2 with edges diverging, the palm
longer than hind margin ... cernerrrrsecsrnesnennesennne LRECTENSTS
. Article 6 of gnathopod 2 with parallel edges, the palm
shorter than hind margin ... v et ererees 20
28. Lyes absent; gnathopod 2 slender .. lovent
28. Lyes present; gnathopod 2
stontl eovvineene vevirmiereinnnnene $P (Enaequipes of Chilton 1916)
29. Gnathopod 2 with article 6 nva:!v square; gnathopod 1
large .ooooeenieees et evrenaranees oveeeraeeeas vt e ntan e prionochira
29. Gnathopod 2 with article 6 rectangular; gnathopod 1
SALL e vevnneeenns danae
0. Palm of gnathopod 2 concave ..onevncciecennnenn. boecki
30.  Palm of gnathopod 2 straight or convex ... 31
31. Coxa 1 serrate below ... e e vt rennens D2
Al. Coxa 1 not serrate below ..... PO UPOTUPTRRUOTRUPPPONOONIIT: 3
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32. Coxa 2 serrale below ... schmidti

32. Coxa 2 not serrate below ..o vagans (= levis)

5 . )
33, Palm of gnathopod 2 strongly toothed . 34
33, Palm of gnathopod 2 searcely toothed .. 3

31. Palmar tecth of gnathopod 2 slender,
long wecvivececnncecnen sp. (boeckii of K. H. Barnard 1916}
34. Palmar teeth of gnathopod 2 bMlunt ..ol simile
35.  Gnathopod 2, sixth article twice as long as broad ........ grossimana
35.  Gnathopod 2, sixth article 1.5 times as long as broad ..o 30

36.  ILyes absent; basal articles of peracopods 3-5 very

slender oo vresrinenene LONETO
36. Eyes present; basal articles ol peracopods 3-5
VELY SLOUL 1eiveieiniiicmreer e ieiaeeceesnnsesseneaessasvveessornennens SHUFROUE

NOTES ON THE KEY:

The writer places little reliance on the shapes ol the first coxae,
telsons and third pleonal epimera as taxonomic characters. There is
evidence thal considerable variation is present in these criteria. Wherever
they have been used to separate species, a weakness in specific differentia-
tions is indicated.

Maera  furcicornis {(Dana} and Maera tenelle (Dana) may be
Iemales and are not reeognizable as discrete entities,

Maera simile (Stout) as redeseribed by J. L. Barnard {1959) is
remarkably similar to M. hirondellei Chevreux (Chevreux and [Fage
1925) but differs from the latter by the third uropods not extending
farther than the first 2 pairs and in having shorter rami.

Muera hamigera as originally described by Haswell (1879%) is
distinctive in the stout {inger of gnathopod 2 by contrast lo the slender
finger of M. mastersii as described by Haswell (1879), and this use is
Iollowed by Walker (1909) (M. famigera), Sheard (1936) (M. mastersi),
and Chilten (1916) (M. mastersi) (although Sheard’s and Chilton’s
concepts are not quile the same); but K. H. Barnard’s (1916) portrayal
of M. hamigera combines characters of both . mastersi and M. hamigera
and may have to be reevaluated as a potentially distinet species. The
problems are complicated by changes in characters with growth and age.

Maera rathbunae Pearse (1908) iz entered twice in the key because
the third pleonal epimeran is only indistinetly serrate. Pearse and Kunkel
(1910) disagree on whether the first coxa is acutely pointed or rounded
in front, Such disagreement is common among students of this genus.

Maera viridis (Haswell, 1879 and sec Chilton, 1916) sheould be trans-
ferred to M. inaequipes.

Maere prionochira Briiggen (see Stephensen 1940) is quite aberrant.
lts first gnathopod is like the second gnathopod of M. danae or M. loveni,
and its second gnathopod has articles 5-0 stout and shortened. Possibly
it is a mulant of either M. loveni or M. danae.
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Flasmopus sokotree Walker and Scott {1903} belongs to Maera
hecause of its mandibular palp; it fits one form of E. subcarinalus as
redescribed by Chilton (1913), and the writer believes it should be made
a junior synonym of that species originally described in 1879.

Maera mastersi, as refigured by Sheard (1936), has somewhat thinner
second znathopods than figured originally by Haswell (1879). Neverthe-
less, Sheard’s redescription comes {rom material close to the type area.
His description and that of Pirlor (1936) for Maere othonides Walker
(1904) appear identical so that one must consider M. othonides a possible
synonym ol M. mastersi.

Maera othonopsts is entered twice in the key. [t is based on a female
and is cited first as such. Secondly, its theoretical male may be separated
Irom males of other species by the telson and so is entered the second time.

Fig. 19, Maera loveni (Bruzelius). Male, 15 mm, sta. 4851: A, lateral view; B,
epistome and upper lip, lateral; C,1J, gnathopods 1, 2; LK, uropod 3: I, telsomn.
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Maera loveni (Bruzelius)
Fig. 19

Sars 1895: 519-520, pl. 182, fig. 2 Stebbmg 1906: 438; Shoemaker 1930: 116;
Stephensen 1940: 311; Gm.]drmvd !QJ.I 787-748, fig. 596.

MarEwiaL: Station 4851 (32).

Recorn: Mugu Submarine Canyon, 34-03-30 N, 119-05-55 W, 105
ims, February 7, 1957, bottom of fine green sand.

Researks: Most of the specimens at hand have asymmetrical telsonic
apices, one heing notched, the other entire, as figured,

DistriButioN: Subarctic and cold temperate of the northern Atlantic
Ocean, Okhotsk Sea, California, 11-219 fms.

Genns Megaluropus Hoek

This genus is perplexing, for it can be assigned not only to the
Cammdndae but to the Argissidae. as well. The family Argissidae is
monogeneric now that the genus /"/J)Numpus K. H. Bama[d has been
shown Lo helong Lo fl[rzgﬂht-mpu.s and the genus Perargissa has been
transferred to the Hyperiopsidae, The fact that K. H. Barnard (1932)
described Phylluropus (= Megaluropus) in the Argissidae indicates his
first belicl that the animals repreqented in MHegaluropus helong to the
Argissidae. The critical feature is the shortened third coxa, characteristic
of Argissu and Megaluropus. (hherwise the resemblance hetween the Lwo
genera is negligible, except for the gnathopods. Actually, Argisse gives the
impression ol helonging to the family Hausloriidae, especially in the shape
ol its head and last three pairs of peracopods, whereas Megoluropus is
distinclly related to members of the Cammaridae. In Argisse the [irst
three coxae decrease in size progressively, whereas in Megaluropus the
second coxa is the largest, Tollowed by a smaller third and still smaller
first. The writer sees no reason to place Megaluropus in the Argissidae
and suggests that systematists consider the close relationship of Argissa
to members of the Haustoriidae.

Megaluropus longimerus Schellenberg 1925: 151-153, fig. 14.
Figs. 20, 21

Diacnosis: Gnathopod 2 of female with fourth article produced hehind
into a lobe extending along the hind edge ol article 5; upper lip with small
but sharp ventral incision: dorsal posterior edges of pleonal segments 3. 4,
and 5 serrate; posterior edge of third pleonal epimeron irregularly scerrate
and castellate.

Reaaris: Schellenherg figured only two appendages, but his descrip-
tion is lengthy and there are no leatures on the present specimens which
do not agree with his remarks.

MATERIAL EXAMINED: 190 specimens [rom 64 stations.

Ecorocy: This species is limited to depths shallower than 16 fms,
having a [requency of 6.6 animals per square meter in the depths of 6 to
15 Tms.

DistribuTion: Lagos, Nigeria; southern California,
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Fig. 30. Megaluropus longimerus Schellenberg. Female, 5.0 wun, sta. 4777 lateral view,
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. A
upper lip: B,C, gnathopods !, 2; D.EF.G.H, peracopods 1, 2, 3, 4 5; LIK,
uropods 1, 2, 3; L, telson; M, third pleonal epimeron. Male, 4.0 mm, sta. 5657,

N.O, gnathopods 1, 2.

Genus Melita Leach

The genus Melita is diverse and unusually well described for amphi-
pods, except for one recurring problem: taxonomists have failed in a
number ol cases to examine minutely, or describe and ligure clearly the
dorsal tooth and spine ornamentation of the pleon. This is particularly
critical in some species distinguished only on the basis of the minute
ornamentation of pleonal segment 5. For instance, it is difficult for the
writer to interpret the conliguration of M. somovae Bulycheva (1952) as to
whether actual chitin teeth are present on segment 5 or whether the
processes are articulated spines; comparing figures and description it
seems that the description labels segment 4 as 5. and segment 5 as 6. Since
a reader does not know whether the terms “spines”™ and “denticles” refler
to fixed teeth or articulated spines, taxonomists should settle on uniform
terms, The writer suggests the term *teeth” for flixed processes and
“spines” for articulated processes.

In the key following this discussion, reference to teeth on the pleon
indicates dorsal teeth, while separate mention is made of pleonal epimeral
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teeth. In some places the writer lisls two species together in a single couplet
member, indicating his inability to separate them by more than minor,
possibly sexual and growth differences. The term “metasome™ relers to
pleon segments 1-3, the term “urosome” to pleon segments 4-0.

The two names Melite gayi (Nicolet) and M. ingequistylis (Dana)
have been used [requently since Stebhing’s (1906) Gammaridea mono-
graph, but the confusion has never been clarilied to the satisfaction of
amphipod taxonomists.

The post-1906 history is as [ollows: M. inaequistylis, Chilton (1909) :
this author particularly fixed upon Walker’s (1904) deseription and

common animal in New Zealand. Walker’s figures show that pleon segment
4 has two dorsal teeth and pleon segment 5 has one dorsal tooth, New
Zealand is the type locality of hoth M. ineequisiylis and M. tenuicornis of
Dana, so that Chilton’s conception of the species is the most important
since the original description and probably should be accepted and lixed
as such. Young specimens vary in the pleonal teeth, ranging from none on
the fourth and [ifth. to none on the fourth, to the nermal formula. Chilton
included M. zeylanica Stebbing as a synonym, but the writer doubts that
this is correct in view of K. H. Barnard’s (1940) further analysis and
the fact that Stebbing was too prolicient an observer to have overlooked
the pleonal teeth, M. (nwequistylis, Chilton (1911} is probably incorrectly
identified, for pleon segment 5 is described as 2-3 toothed.

M. inaequistylis, K. H., Barnard (1916) was a mixed identification;
see later statements under K. H. Barnard (1940).

M. guyi, Schellenberg (1931): this author used M. gayi is a senior
synonym for M. ineequistylis, extending its distribution to the South
American quartosphere: he discussed 3 distinguishing features in com-
parison to M. palmaia, but none is the pleonal tooth armature, so it is
doubitful that the identification represenls the same animal possessed by
Walker (1904).

M. zeylanica, and M. orgasmos K. H. Barnard {1940) : this author
split his identification ol South Alrican specimens formerly identified by
him (1916) as M. inaequistylis into two species: M. zeylanica Stebbing and
“M. orgasmos.”” He included M. tenuicornis questionably under 3. zey-
lanica, but stated that pleonal segments 4 and 5 lack teeth, which is not the
case with Walker’s M. tenuicornis.

ConcLusions: The writer believes that a temporary nomenclatural
solution to these problems, based on his appraisal of the literature is as
follows: Chilton’s concept of M. inaequistylis should be accepted, since he
worked in the area ol the type locality and indicated the species he had
in hand was widely distributed in New Zealand and therefore likely to he
the one which Dana originally described; part of Chilion’s concept of the
species was based on his acceptance of Walker’s (1904) identification of
M. teraricornis, so that Walker can he uscd as a basis [or the species; M.
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zeylanice is a valid species but is not to include Walker’s 3. lenuicornis:
K. H. Barnard has not found in South Alrica anything like Chilton’s and
Walker’s concepl of M. inaequistylis, thus restricting that species to the
Indo-Pacilic; it is possible that the South American material listed as
M. gayi by Schellenberg is the same species as M. orgasmos of South
Africa, and it would be well Jor reviewers to consider this approach.

Until this question can be settled the writer suggests that M. gayi be
returned to the list of species inquirendae and that 4. inaequistylis stand
as a valld name,

Table 2

Pleonal tooth formulas of species in genus Melita. Numbers refer to dorsal tecth
on the posterior dorsal cdge of numbered segment. (+) == large tooth.

[Re]
[N
'
[}

Species

appendiculate (= fresneli}
subchelata

dentate {(minimum)
gladiose (minimum)

pallida (large only)
aninend

aculeaic

richardi

valida

rylovae

lignophila I. L. Barnard (19G1la)
formosa

obtusata

somovae

machaera

grandimana (s == serrations)
californica

innequistylis*

solada J. L, Barnard (196G1a)
desdichada, n.sp.

orgasmos

quuadrispinosa

festiva

palmata

hergensis

abyssorum

Gregonensis

nilidula
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Species lacking dorsal pleonal teeth: coroninii. korcana. lagunae. laevidorsum,
mangrovi, nitide, parvimaena. pellucida. planaterga. zexylanica.

Notes:
*inaequistyis (based on Walker’s 1904 identification as M. tenuicornis, referred to
Iy Chilton 1909).
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KEY TO MARINE MELITA
1. No pleonal segment with dorsal teeth ..coviiis Key A

th an

Some pleonal segments with dorsal teeth
2. Dorsal pleonal teeth only on uresome ...occerveinvnrrcinnn. Key B
2. Dorsal pleonal teeth on hoth metasome and urosome .... Key C

KEY A
Pleonal segment 5 with 2 groups of dorsal spines .o,

Pleonal segment 5 lacking dorsal spines, occasionally wnh selae ..
2. Male gnal.ht_}pud 1: l'mge shart, stout, not wat..hmg

end of palm ... et sressnenneans ROPEANLL
2. Male gnathopod 1: finger wnh dl‘\lﬂl af:ccw:org,

PIOCESS Loiviiinansne SRR PO POTODPRRRPOUPPRY {7 1cx 51 Y1 Lo gt 111712
2. Male trndtlm;)nd 1: finger attac hed to lnwer

distal end of article 6 ....... reeennea cvrereresenennssssnenenses COTONIRIL
2. Male gnathopod 1: {inger attached {0 upper (h‘-[ﬂ]

end ol article 6 .oveccvvnvncccvverencineenen. nitida and zeylanica
Male gnathopod 1: finger curv ed flttmtr palm, attached
normally .o Cereeenens
Male gnathopod 1: finger aberrant ...,
4. Article 6 of male rrnalhopod 1 U\panded. as Iarﬂc as

enathopod 2 .veiviennens reeraarr e e Veereeeievaennensnees PATFVIINANG
4. Article 6 ol male gnathopod 1 small,

lnear .. pellucida and phmuh*rga
Male crlmlho;)ml 1: fmm:r articulated, elnur conical .. . lagunae
Male gnathopod 1: fmgcl indistinetly articulated. h]unt . MUERErovE

KEY B

Pleonal segment 4 lacking dorsal teeth .o
Pleonal segment 4 lwannﬂ ote Or more dorqal leeth Cromnsees vt
2. Plc=mm] segment 5 hmnnﬂr 4 teeth ......... crereeeene vore OTCEONCNSIS

2. Pleonal segment 5 I]vdrmtr 2
FEELN weeree s e eeenens nmdula (& M. gayi ol Stephensen 1949)

Pleonal segment 4 bearing 3 teeth ...
Pleonal segment 4 }IL‘ﬂIIIUT 2 tecth ....... eereeean
.. tnaequistylis, [hased on Walker’s (1904} figs u{ M. e‘enmcorms]
Pleonal segment 1 bearing 1 tooth ... vrereensens verererane vereenirreraes

4. Male ﬂnalhopod 2: fmﬂrm stout. inflated, palm bhearing

a toothed distal process ..o gmndzmmm
4. Male gnathopod 2: finger %lvnr]tﬂr paim ‘-lmplt’ ... californica
Pleonal secment 5 with 2 teeth oo e
Pleonal segment & with 3 or 4 teeth ......... rervre s
6. Male gnathopod 2: article 6 linear, slender, article

7 mallormed, obluse ..o e Jestiva
0. \’Iﬂlv rrlmlhopud 2: article 6 h«tout dI‘tldL 7

slender, acute ..... errrerrrrraa e rrerraeeeereeeannn eierererie it aerrnnraen et trenes

2

)

L
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|

. Finger of male gnathopod 1 normal, slender, linear;
male anathopod 2 with large deflining palmar tooth ........ abyssorum

7. Finger of male Unathopnd 1 malfurmed short, hlunl
male gnathopod 2 lacking teoth on palm ... 8
8. Head lobes notched, telsonic apices spinose .............. palinala
8. Head lobes unnotched, telsonic apices bare .o hergensis
9. Pleonal segment 3 with 3 dorsal teeth ... qu-adrr.sp:..n.osa
9. Pleonal segment 5 with 4 dorsal teeth ... ceereereennerernicsensseneessannnnecens 10
10.  Lyes obsolete ... ettt esene s veveeerrnnnenverernninen. SOladu®
10.  Eyes present, dark ... bbb b e e n s s e 1L
11.  Palm of male gnathopod 1 oblique ................... desdichade, n. sp.
11. Palm of male gnathopod 1 transverse ...coiccnenne. orgasmos
KEY C
1. Pleonal segment 3 lacking teeth wiiiiiicvciceinnn. 2
1. Pleonal scgment 3 bearing one or more teeth .. 4
2. Pleonal segment 1 bearing a tooth ...cccoovvvinnnicnceee. @mocena
2. Pleonal segment 1 lacking teeth ... 3
3. Palm of male gnathopod 2 with at least 5 small teeth ... obtusata
3. Palm of male gnathopod 2 lacking teeth ...l somovae
4. Pleonal segment 1 lacking teeth .. erervtee st reeee D)
4. Pleonal segment 1 bearing 1 or more tecth e 9
5. Pleonal segment 4 lacking leeth oo DR o 7 [+ 1327 1
5. Pleonal segment 4 bearing 1 or more teeth ... 0
6. Pleonal segment 2 lacking teeth .o muchaera
6. Pleonal segment 2 bearing at least onc tooth ..o 7
7. Pleonal segments 2 and 3 with one tooth each .eiiniiicincs. 8
7. Pleonal segments 2 and 3 with 5 teeth each ... velida
8. LEyes present; pleonal segment 4 with 3 teeth ........... formosa
8. Eyes absent: pleonal segment 4 with one tooth ... Hgrophila®
9. Pleonal segments 1-4 with one tooth each i, 10
9. Pleonal segments 1-4 with 3 or more teeth each .ooccoiievcneccvncnnn. 11
10, Eves present oo, @eileata
10, Eyes absent oo richardi
11. Finger of male gnathopod 2 inllated, stout, hooked;
article 0 quite expanded .o 12
11. Male gnathopod 2 normal, linear .....cooiirinnincnicrreneennns 13
12.  Article 2 of peraeopod 5 produced helow and
behind ..o e Ceveeeeenens subchelata
12, Article 2 U[ [}PT;I(:‘OJ)U(] 5 not produced
hehind L appendicudata (= Jresneli)
13.  First pleonal epimeron not produced at lower corner ...coveveinnnns 14

13.  First pleonal epimeron acutely and strongly produced .... gladiosa



110 Pacimc NATURALIST Vor. 3, No. 2

14, Eyes present; largest pleonal tooth dorsomedial ...... dentate
14. Eyes absent; largest pleonal teeth a dorsolateral

See J. L. Barnard (1958) for list of specics.

Add:
“M. lignophile J. L. Barnard (1961a)
*M. solada J. L. Barnard (1961a)

Melita desdichada, new species
Fig. 22

Diacnosis: Pleonal segment 4 with one dorsal tooth; pleonal segment
5 with 4 dorsal teeth, consisting of a pair on each side enclosing a spine;
metasome lacking teeth; first and second pleonal epimera not produced,
the third with a large. acute tooth at lower posterior corner; eyes dark;
palm of gnathopod 1 ohllque. the finger attached normally; article 6 of
gnathopod 2 sublinear, the palm obhque undefined by a tooth, bearing
a distal process, the finger normal, fitting palm.

Femsne: Unknown.

Hovrorypr: AHF No. 596. male, 7 mm.

Type rocavrry: Station 6455, Monterey Bay, 34-42-58 N, 121-52-28
W, 42 [ms, October 1, 1959, hottom of green silt.

MareriaL: Stations 4817 (1), 6006 (1). 6455 (1).

RerationsHip: This species differs from other eastern Pacific species
of Melita according to the key, but especially as follows: [rom M. californica
Alderman (1936) hy the presence of but a single tooth on pleonal segment
4: from M. eppendiculata (= 3;M. [resneli) by the untloothed metasome;
from M. oregonensis 1. L. Barnard (1954} hy the presence of a tooth on
pleonal segment 4.3 {rom M. nitide (in Shoemaker 1935} by the urosomal
teeth: and from M. pelmate (in Sars 1895) by the unexpanding palm of
male gnathopod 2 which bears a distal palmar process, as well as having
4, not 2. teeth on pleonal segment 5.

DistrizuTioN: Monterey Bay and the Pt. Conception shell of southern
California, 27-59 fms.

Netamelita, new genus

Pracnosis: Uropod 3 extending well beyond end of wropods 1 and 2,
the inner ramus short, scale-like: aceessory [lagellum uniarticulate; gnatho-
pod 2 as small as gnathopod 1, its article 6 subequal to or shorter than
article 5; mandibular palp slender, the articles lnear; inner plates of
maxillac 1 and 2 bearing only terminal setae.

Tyre spEciEs: Netamelita cortada, new species.

Revarionsiip: This genus differs from its closest relatives Melita
Leach and Mefitoides Gurjanova by the inner plates of the maxillae lucking
setae on the inner margins and by the short sixth article of gnathopod 2.
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Netamelita cortada, new species

i B ]
Id 1 g. 2!_}

Diacnosis: With the characters of the genos.

Horvoryre: AHF No. 583, male, 3.5 mm, ligured.

TYPE LOCALITY: Slation 5502, off Gaviola, California, 34-20-47 N.
120-21-35 W, 11 Ims, orange-peel grab ol rock, January 28, 1958,

MATERIAL EXAMINED; Stalions 3164 (1 juv.), 5562 (13).

Reararks: The small second gnathopod of this species, in both adult
males and lemales, is the most important feature distinguishing it {rom

Nagata (1960) has described and figured in excellent detail an
undetermined genus and species of Gammaridae [rom Japan, undoubtedly
helonging to this new genus but appavently specilically distinet from
N. cortada. Nagata’s species dilfers by the much greater expansion of the
gnathopodal palms and the more slender peraeopods 3-5, especially in the
second articles of peraeopods 3 and 45 the telson has pointed, not rounded,
lobes,

DistriBuTioN: Collected only in the northweslern part of southern
California, between Pt. Conception and Gavieta, depths of 11 fms on rock
holtoms.
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BENTHIC MARINE AMPHIPODA OF SOUTHERN CALIFORNIA:
FAMILIES AMPHILOCHIDAE, LEUCOTHOIDAE,
STENOTHOIDAE, ARGISSIDAE, HYALIDAE

By I. Launrens Barnarp

Introduction

(f the families treated herein only the Stenothoidae are widely
represented on the mud bottoms of the coastal shelf. The other families
are confined generally to shallow waters, espeeially the intertidal, except
for the single argissid, Argissa hamatipes, widely distributed on the shell.

Sinee animals of intertidal and very shallow waters stray into depths
slightly greater than 30 [eet. at which the inshore limit of our coastal
survey was drawn, it was necessary in the process ol identifying the
animals to investigate intertidal regions to clarify the taxonomy of species
in the families considered.

See page 3 above for acknowledgements.

Family AMPHILOCHIDAE

When Schellenberg (1938) described a Cyproidea hearing a large
molar in contrast to the type, C. ornate Haswell, which lacks a molar
(confirmed by Walker, 1004, in his Gallea tecticauda = C. ornate), and
when Hurley (1955) described a new genus Neocyproidea of which the
species either have a triarticulate mandibular palp or none, the usefulness
of mouthparts for generic criteria in the Cyproidea-like section of this
family deteriorated, and doubt was cast on their usefulness in the
Amphilochus-like section of the family. In order to equate this state of
affairs, the writer suggests that such mouthpart differences he used to
segregate genera in the Cyproideg-section. as well as the Amphilochus-
section, Thus, Cyproidea serratipalmae Schellenberg would hecome the type
of a new genus, and Neocyproidea peninsulae Hurley (1955) also would
become the type of a new genus. 1 am unclear as to the differences hetween
Neocyproidea Hurley (type Cyproidea otakensis Chilton) and the genus
foplopleon K. H. Barnard (1932) (type H. medusarum K. H. Barnard).
Both genera lack a mandibular palp: both have clongated first urosomal
segments bearing a dorsal keel; both have similar gnathopods, except that
anathopod 2 of Hoplopleon has a more distinet transverse palm and the
dactyls of Neocyproidee ave bilaterally spinose, perhaps overlocked in
Hoplopleon. Nevertheless, Neocyproides may be distinguished [rom Hoplop-
leon by the expanded second article of peracopod 3.

The two groups of Amphilochidae (separated in couplet one in the
following key) seem distinct enough to suggest the erection of sublamilies.

Since [ have not studied amphilechids in the Cyproidea-section of the
family I can only suggest a reappraisal of the generic distinctions and
proceed in the key to separale the genera as they now stand, disrezarding
mouthparts for the Cyproidea-section.
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Relationship of Amphilochidae and Pleustidae

In 1906 when Stebbing’s monograph of the Cammaridea summarized
all known amphipods of that suborder, the Amphilochidae and Pleustidae
seemed relatively distinct, especially when relying on Sars’ (1895) excellent
monograph of the Norwegian species. No specific differences were made in
the diagnoses of these two families. In fact few similar characters are
discussed, and both diagnoses could be applied to either family. Early in
his key to the families SLL[J]mw segregated the Amphilochidae especially
by the unclelt, long, ldpelmu telson. At that time most known amphilochids
had only a long, tapering, iriangular telson, Subsequently, numerous
species have heen described with a short, linguiform telson much as in the
Pleustidae. In Barnard and Given (19060} it was pointed out that the
Pleustidae and Calliopiidae were quile similar except [or the characteristic
lower lip of Pleustidae which has two tilted oval outer lobes astride two
small, nearly fused inner lobes. This character might also be used to
separate Pleustidae [rom Amphilochidae, since mosl amphilochid lower
lips are formed of two tall outer lobes with slender mandibular processes
and no inner lobes. Nevertheless, the genus Amphilochoides assigned to
‘\mphilochidae since 1895 has the lower lip of a plenstid, not of an
amphilochid (see Sars 1895: pl. 75, [ig. 2).

Amphilochids differ from ple ustids primarily in the greatly reduced
size of coxa l.

In other criteria amphilochids and pleustids are similar. From a
lateral view it is almost impossible to dilferentiate helween many species
of the bwo families. Because of variation in the [amilies, there are no
criteria of qualitative value in head, rostra, antennae, mouthparts (other
than lower lips) (especially to be noted is that the upper lip is incised in
both families}, gnathopods (quite variable in both families), peraeopods,
uropods and telson.

KEY TO FAMILY AMPHILOCHIDAE

1. Coxae 3-4 with contiguous margins overlapping. not

hiding coxa 2, not 1mmuv~el§ t:11ldrrrc(l ettt cerreenes e 2
1. Coxae 3-) immensely enlarged, with contiguous margins
abutting, hiding the vestigial first 2 coxae .onoeiiiinacnn. rereereneens 10
2. Mandibular molar large, with ridged and toothed
triturating surlace ... e reirerann e ennrans e, D
2. Mandibular molar small, or absent, unarmed or hearing
3 spines ... v et e ens cr e e cererees . 0
3. Palp of maxilla T with 2 articles ...... s coornee. Gltanopsis
3. Palp of maxilla 1 with one article .o, cevemrneeneee

4. Outer plate of maxilliped excavate medially, artide 1

ol palp much longer than other palp articles ... Gitanogeiton
4. Outer plate of maull:pu:l straight medially,

article 1 of palp subequal to article 2 o....... et O
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Gnathopod 2 large, subchelate ... Amphilochopsis
GGnathopod 2 5mall, nearly simple ...oninnnceniiennnnnee.. Gilana

o n

6. Maxilla 2 composed of only one elongated
plate .o e . voneene Amphitlochella
6. Maxilla 2 composed of 2 plates .. T

~1

Maxilla 2 degraded, the plates tiny, sabequal in
width .. v nessssssennneneee A philochoides
7. Maxilla 2 normal, lhe inner pla[c much hrcmder lhan ouler ... 8

8. Telson enlire ..o serieessese e 2
8. Telson split i veererereenens voeversnenene Psendamphilochus

9. Lateral angles of pleonal segment 6 not produced ........ Amphilochus

9. Lateral angles of pleonal segment 6 produced as long
a8 LEISON 1ot GYClOECISOR
10, Article 2 of peraeopods 4-5 ]1nuar Hlt‘l}dt’r cevrenissrernesensensonnens 11
10.  Article 2 of peracopods 3-5 expanded ... rererernens . 12

11. Palm of gnathopod 2 transverse; urosome segment 3

vaulting over telson; telson small ... Cyproidea
11. Palm of gnathopod 2 oblique; urosome segment 3 not

vaulting over telson; telson huge ..o, Paracyproidea

12, Urosome segment 1 short. unkeeled .o 13

12, Urosome segment 1 elongated, dorsally keeled ....ccoovvreiciis 14
13.  Gnathopod 2 ﬂ;imple; uropoad 2 shortened, failing to reach

end of tropod 3 e . Stegoplax
13.  Gnathopod 2 subchelate, wnh tlan-wr‘=t, pdlm. mopod 2

reaching end of uropod 3 ... Peliocoaa

14, Article 2 of peraeopod 3 slender, linear ... Hoplopheonoides

14, Article 2 of peracopod 3 expanded ...oocoiiiniinincciinnn 15
15. Process of urosome segment 1 vaulting over [ollowing

SCOTIENMES Lovivereveenneeesicesicsereesens e oo USRI Peltopes
15, Process of urosome segment 1 not vaulting over following

16.  Article 2 of peracopod 3 expanded ................ Neocyproidea
16.  Article 2 of peraeopod 3 slender, linear ............ Hoplopleon

Amphilochidae in Southern California

Species of intertidal amphilochids in southern California are difficult
to identify without dissection of each animal, and they posc problems of
morphology and laxonomy which caunot be resolved al this time without
comparison with amphilochids of other parts of the world. Some species
are known to be widely distributed, e.g. Gitanopsis pusilloides Irom the
eastern Pacilic and New Zealand (see Shoemaker 1942, and Hurley 1955)
and Amphilochus neapolitunus [rom Europe, eastern Pacifie, Australasia,
and south Africa. Of the latter species it must be said that sume records
remain dubicus unless it can be confirmed that a complete dissection and



1962 Bannawn: BeENTHIC AMPIIPODA 116

comparison was made by the identifier. In southern California a species
of Gitanopsis mimics A, neapolitanus in external criteria and differs essen-
tially only by its generic character, the large triturating mandibular
molar. In Amphilochus this molar is vestigial and formed into a small
bumyp which occasionally is armed with a few spines.

The similarity of the several amphilochids in southern California
raiges the question again of the reliability of two criteria: the mandibular
molars which form generic characters, and the shapes of gnathopods,
particularly the leneth of the long hind lobe on article 5 of gnathopod 2
A large number of specimens have been completely dissected, mounted on
slides and compared among themselves and with the literalure in order Lo
determine any criteria ol stabilily.

The extent of variation is shown in table 1 and in figure 1. These
intertidal amphilochids all show the same {ollowing characters: telson short,
about hall as long as peduncle of uropod 3; first gnathopods almost identical

{sec figures), article 5 with a long but stout hind lobe which reaches about
5% alnncr the hind edge of article 6; hands of Lrnathopnd 2 quite large
and ]_)rndd, antennae, peraeopoda, head, and pleonal epimera all similar.

Of particular taxonomic value are the short telsons, well developed
first gnathopods and broad hands ol the second gnathopods. In contrast,
a number of species in hoth Admphilochus and Gitanopsis have elongated
lelsons, simple or otherwise modified first gnathopods and small, narrow
second gnathopods.

It was believed possible [rom initial analyses of 3 dislinet animals
(types A, H, B of table 1 and [lig. 1) thatl a single species might be repre-
sented. Thiz would require proof that (1) a radical transformation
look place in the mandibular molars, ecither from a simple bump to a
strong triturating surface or vice versa; (2) that the length of article
5 of gnathopod 2 was variable and became transformed from short to long
durinrr nrrowth: and (3} that \-'arinun minm‘ characteri«:ticu r-ould he keved

2 U[ gna.t.hopud 2 pre::e.nue or dhht?t‘j(_.l_‘. U{ .spmes_ on ﬂlc hdml U.{ gnathopud
2 and size of eyes.

By rearranging the data of table 1 into the diagrams of fig. 1, it was
shown that three distinel populations are present, and that lhe generic
differences between Gitanopsis and Amphilochus lold true in young and
old animals. No transformation or inlergradation were seen in mandibular
molars; vne would have to suppose that any transformation took place in
a single molt since no intergrades were seen., On this basis large molars
were sought for in the internal premolt anatomy ol mandibles hearing
small molars but none was =een. Indeed, it was not possible to sec any
evidence of the next molar stage whatsoever, although it was possible to
see the development of Lhe culling teeth and spines. Since the length of the
lifth artiele ol gnathopod 2 was consistent for two populations in both old
and young it was considered that two species of Amphilochus were present.
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Tahle 1

Variation in intertidal amphilochids of southern Califarnia, illusirated in diagrams
of figure 1,

= &
gt B« E < I
L w = B i g o
~ = kL o .2 S oa = 3 EED
°.. TE 2 Fg s o 2F
oA E f E w = L E —L = — 45':
gz 25 g oD s cig oos
3 =% 7 &2 B: &% 8%
A Ampiilochus neapolitanus,
3.0 mm terminal adult 0 + + 0 0 -+
B Amphilochus neapolitanus.,
2.5 mm 0 0 - 2 + +0
C.r Amphilochus neapolitanus.
2.5 and 1.7 mm 0 “+0 + 1 0 +
D Amphilochus neapolitanus,
2.3 mm 0 + + 2 0 +-
EG Amphilochus neapolitanus,
2.9 and 1.2 mm 0 0+ -+ 0 0 +
.1 Amphilochus litoralis,
2.3, 2.0, 1.7, 1.5 mm 0 0 0 0 { 0
J Gitanopsis pustlloides,
ariginal description -t 0+ 0 0 0 -
K Gritanopsis vilordes,
n. sp,. 3.5 mm +- + -} o} -t +
Amphilochus litoralis,
original description 0 0 0 0 0 7

A search was made for hatched juveniles still remaining in brood pouches
so that confirmation could he made. Halched juveniles of the short-form
Amphilochus bore short [ifth articles. The only juvenile discovered of the
long-form Amphilochus also bore short fifth articles, indicating that article
3 increases in length after hatching but before the size of the smallest free
juveniles collected (1.2 mm).

No sexual difference in any of these criteria were discovered. Almost
all of the specimens were [emales; indeed no large animals lacking brood
plates were found. A few small specimens lacking brood plates and
associated with small [emales were lound, but the demonstration of penial
projections would have to be done with serial sectioning becauvse of the
small size of the animals.

—>

Fig. 1. Scheme of variation in amphilochids of southern California. Each box
represents an animal, the size of the box relative to its size, Key: | == mandibular
molar, black == well developed ridged triturating molar, hatched == simple
unridged, small molar; 2, 3 == length ol process of article 5 on gnathopod 2,
cither half as long or fully as long as article 6; 4 == size of eye relative to size of
animal: 5 = shape of coxa 1, whether truncate or slightly hilobed below; 6 =
size of spine on posterodistal end of article 2 of gnathopod 2: 7 == number of
anterior spines on article 5 of gnathopod 2. Figures are coded to table 1 [or
identification.

ez,
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To summarize: in amphilochids larger than 1.2 mm the generic
and specific criteria such as molars, first coxae, and second gnathopods
as diagnosed in the following pages are stable. The size of the eyes and
development of spines on the hands of gnathoped 2 are unstable and do
not necessarily indicate specific identity, although they can be helpful as
explained below.

Rapid Identification of Intertidal Amphilochids
The writer works not only as a laxonomist but as a census ceologist
desiring the means 1o identifly large numbers of specimens in as rapid and
accurale a manner as ]]U'-v-]ll]t' It is difficult, at hest, to identify the
amphilochids of southern California, but the _[nllmwng key has been
useful. Gitanopsis pusilloides has not been recovered in southern California
hut is included for clarity.
1. Projecting lobe of article 5 of gnathopod 2 reaching
only hall way or less along bind edge of article 6 ocovieeciceecis 2
1. Projecting lobe of article 5 of ﬂnathnpod 2 reaching thu qu
length of the hind edge of article 6 .. D
2. Gnathopods 1 and 2 similar in size and str uchure,
projecting lobe of article 5 on both gnathopods so short
as scarcely to appose the hind edge of article
6 veoreeeenne. Gltanopsis pusilloides {(see [igs. in Shoemaker 1942)
2. Gnathopod 2 much larger than 1; hind lobe of article 5
on gnathopod I reac lmw about 75% along hind edge ol
article 0 oo *’Impfnlochus litoralis
3. Eyes small iwulth uf eye much ~~hmtcr Lhan rostrum),
usually round, m.t_.a&-mnall_v slightly

OVOIA  covieeerieinererecennienseenrenscimsmsnosesenenens AMphilochus neapolitanus
3. Lyes large (widlh uf eye mu(h lunrrn than rostrum).
usually uml OO P PO PR U O P P OO ROPTORPORUROUOPUPR:

3. Evyes intermediate in size | dlscvc't mandible fnr {‘onfnmatmn)

4. Eyes with black centers surrounded by pale
OMMATAEA covevvvrrireeairieeeean. eveenn Gitanopsis vilordes, n. sp.
4.  Eyes genervally diffuse, occasionally with pale evidence
of central darkening ........... Amphilochus neapolitunus (dissect
mandible for confirmation}
This key is uselul in identilying about 959 of the specimens of
amphilochids, the remaining 5% requiring mandibular dissection for
specific (actually generic) conlirmation.

Iluostration of Amphilochids

Table 1 and fig. 1 show moere variation in each ol the three species
ol amphilochids than is drawn in the figures of ecach species. For instance,
the figures of Gitenopsis vilordes n. sp. show two spines on the hand of
anathopod 2, and the ligures of 4. neupolitanus show none, but specimens
of the latter often have these spines. The range of variation of each
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species should be checked in table 1 and fig. 1 because the other figures of
each species are not wholly discriminatory.

Genug Amphilochus Bate

Prohlems of species recognition have already been discussed in this
cenus. It remains o discuss the final nomenclatural assignments of the
various specics. The species herein recognized as dmphilochus neapolitanus
Della Valle seems unquestionably to be that Mediterranean species. Were it
not for Enequist’s (1950) erection of 4. boredlis and his contrasting it with
A. brunneus by very minor points I should assign the southern California
A. litoralis Stout to the species A, brunneus. .-Im.pb.{ludms litoralis difflers
from A. brunnews in characters just as minor as those pointed out for
A. horealis by Enequist, and I am not convinced that these are of value.
The new species to be described is so similar to A, spencebatei that T have
hesitated in its erection and carry the helief that it will prove to be a
synonym ol 4. spencebatei. The anly dilference 1s the slightly produced
anterodistal end of the hand of gnathopod 2, and this process is so trans-
parent that it may have been overlooked in the orviginal description of
A. spencebatei. This difference is probably the result of the development
of better microscopes. It would scem logical that if dmphilochus neapoli-
tanus is present in southern California then A. brunnews and . spence-
hatei also would be present Lherey on the other hand if 4. brunneas-like
and 4. spencebatei-like species have differentiated in the eastern Pacific
why has not A. neapolitanus? It the differences discovered in A. litoralis
and the new species to follow were of greater magnitude it would be
acceptable to consider them as distinet races or subspecies which had
differentiated with low gene flow or high mutation rates in the eastern
Pacific, whereas it would have to be supposed that 4. neapolitanus had
either some gene flow with its Mediterranean population or a low mutation
rate,

! helieve that examination of this problem in other parts of the world
will confirm my suspicion that 4. ltoralis and A. borealis are indeed
synonyms of A, brunneus and that the new species o follow is a synonym
of . spencebatei. For the sake of practical nomenclature the species are
named as in the {ollowing pages.

KEY TO AMPHILOCHUS

References to species may be consulted in J. L. Barnard (1958).

L. Hand of gnathopod 2 projecting anterodistally ...... etrene s e 2
1. Hand of gnathopod 2 not projecting anterodistally ..o, 3
2. Coxa 1 short, square; telson triangular ... crereenen. manudens
2. Coxa 1 long, rectangular, lelson ovate ............ picadurus, n. sp.

3. Telson longer than peduncle of uropod 3 ... lenutmanus
3. Telson two thlr{]\ as long as peduncle of uropod 3, or less «ine 4



124 Paciric NATURALIST VoL. 3, No. 3

4. Process of article 5 on gnathopod 2 projecting only
halfway along hind edge of article 6 .o e D
4,  Process of article 5 on gnathopod 2 projecting seven
cighths to fully along hind edge of article 6 .ovvviiiicnis 7
5. Anticle 5 of gnathopod 1 projecting more than three
fourths along hind edge ol article 6 .ovvvcvicviveinnnn litoralis
5. Article 5 of gnathopod 1 projecting about hallway
along hind edge of article 6 i 0
6. Telson two thirds as long as peduncle of uropod 3,
article 5 of antenna 2 ‘-uhequdl to article 4, mandibular
palp article 3 longer than article 2 ... brunneus
6. Telson hall as long as peduncle of uropod 3, article 5
of antenna 2 subequal to article 4, mandibular palp
article 3 shorter than article 2 ..ooevirnievnninnnn. borealis
7. Hand of gnathopod 2 more than 809 as wide as long ...... marionis
7. Hand of gnathopod 2 less than 706z as wide as long woovviiviiiies. 8

8. Antenna 1 reaching only to end of peduncle on
ANLENTIA 2 1o ceicentenentene e e erneseessene e naeneenn s SPERCEDGIEE
8. Antenna 1 exceedmu end n[ pedunclv on anlennﬂ 2 i . 9

9. Dactyls of gnathopods attenuated at very tip ..o filidaciylus
9. Dactyls of gnathopods not attenuated at very Up .. 10
10, Process of article 5 on gnathopod 2 reaching full
length of article 6 woveiiiinicnen reapolitanus
10. Pmu“-‘% of article 5 on frndthﬂpﬂd 2 reac hm"
seven eighths along article 6 .., sehubarli

Amphilochus litoralis Stout

Fig. 2
Stout 1019 136-140, fig. 78.
Amphilochus neapolitanus, J. L. Barnard 1959: 18 (not Della Valle).

Diacxosis: Eyes always very small, round, formed of darkly pigmented
centers surrounded by pale ommatidea; antenna 1 reaching heyond end of
peduncle of antenna 2: gnathopod 1 subchelate, the palm shightly oblique,
the projecting lohe of article 5 reaching about 759 along hind margin
ol article 63 gnathopod 2 considerably longer than 1, the hand quite stout
but less than 7079 as wide as long, the palin nearly transverse, the hind
lohe of article 5 projecting only hall way or less along hind edge of
article 6; hands of gnathopods lacking anterodistal cusps; dactyls of
gnathopods nol attenuated at extreme tips; telson considerably shorter
than peduncle of uropod 3; coxa 1 lobate below.

MareriaL: 115 speciinens from 11 intertidal samples ar Pt. Fermin,
Corona del Mar, and La Jolla, California, during the years 1947 to 1950,
coll. by J. L. Barnard and one sample 1;\' R. J. Menzies, all in formalin
washes of the [ollowing muterials: coralline algae, rocks, the surl-grass
Phyllospadix sp.. and Lhe algae Fgregia sp., and Pterocladia Py ranndah*
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The species was vot found in the samples collected in 12 foot depths or
ereater, and the deepest record is 6 feet. Reported by Stout from Laguna
Beach, in Phyllospadix.

Remarks: This species is very closely related to dmphiochus brun-
neuws Della Valle (see Chevreux and Fage 1925} and to 4. borealis
Enequist (1950} but is distinguished by the f{irst gnathopod which has
a different appearance most easily seen when comparing figures. In
essence, the hind lobe of article 5 is much longer and stouter in A. litoralis,
enveloping more of the hind edge ol article 6. Amphilochus borealis is very
closely related to A. brunneus and the points of difference so well noted by
Enequist are quile minor and may be subject to small genetic variables oy
to the genetie response in the different environments of the two species, one
being from the Mediterrancan, the other from the colder Skagerrak.

Disrripurion: Konown only from the intertidal of southern California.

fr

Fig. Q. Amphilochus litoralis Stout. Female, 2.3 mm, Barnard sta. 27: A, head:
B, antenna 1; C, mandible; D, coxa {; EJF, gnathopods 1, 2; G, telson and
uropads 3 and 2.



126 PaciFic NATURALIST Voui. 3, No. 3

Amphilochus ?neapolitanus Della Valle
Fig. 3
Stebbing 1906: {50; Chevreux and Fage 1925: 112-113, figs. 106-108.

Dracnosis: liyes usually small, round or slightly oval, formed of darkly
pigmented centers surrounded by pale ommatidea, occasionally large (see
figures). the dark centers not distinet; antenna 1 reaching beyond peduncle
of antenna 2; gnathopod 1 subchelate, the palm slightly ohlique. the
pm]o{‘tnw lohe of article 5 reaching about 759 along hind margin of
article 6; gnathopod 2 considerably larrrer than 1 the hand quite stout but
less than 709% as wide as long, the palm nearly transverse. the hind lohe
of article 3 projecting fully alonrr hind edge of article 0; hands of gnatho-
pods lacking anterodistal cusps: dactyls 0,[ gnathopods not attenualed at
extreme Llips; telson considerably sherter than peduncle of uropad 3: coxa
1 quadrate, with straight lower edge,

MaTeErIAL: 108 specimens from 10 intertidal samples at Pt. Fermin,
Corona del Mar, La Jolla, California and Ensenada, Baja California, during
the years 1947-1950, coll. by I. L. Barnard and 2 samples hy R. J. Meuzies,
in formalin washes of the following materials: rocks, Phyllospadiz (surf
grass), the alga Egregia, and various coralline algae. In 2 samples fromn
depths of 12-30 feet and in one sample at 60 fect (total of 3 specimens

from 3 samples).

REMARKS: As in all of the southern California intertidal amphilochids
the first antenna bears a uniarticulate accessory Ilagellum not mentioned
previously in . neepolitanns; apparently this has been overlooked in other
amphilochids because Hurley described it for Gitanopsis pusilloides Shoe-
maker.

The telson of specimens at hand is somewhat more pointed than
figured by Chevreux and Fage (1925), and in the large aberrant adults
with large eyes the second artcle of the [lirst antenna is quite hroadened
and setose along one distal margin.

The first coxa has a straight lower edge in contrast to that of 4mphifo-
chus litoralis in which it forms an anterior lobe so that the lower edge is
oblique and slightly excavate.

The anterior spination 01} the hand of gnathopod 2 varies [rom no
submarginal “-plnt'% to 1 or 2 spines.

This species is separated with dilficulty from Gitanopsis vilordes.
1. sp.. but most of the specimens have small eyes in contrast to the large
eyes of Gitanopsis. When in doubt, one must dissect the mandible.

DistriBurion: Prebably circuwmtropical and warm-temperate.

Amphilochus picadurus, new species
Vg 4
Dracnosis: Eyes medium size, subeircular, formed of darkly pigmented
centers surrounded by pale ommatidea; antenna 1 reaching only to end
of peduncle on antenna 2; gnathopod 1 suhchelate, the palm oblique, the

Bl I )



1962

Banrvann: BENTHIC AMPHIPODA

-
b3
-]

fateral view; B, antenna |: C, part of maxilli-

I, telson.

G.H, views of gnathopod 2;

Fig. 3. Amphilochus neapolitanus Della Valle. Female, 2.5 mam, Barnard sta. 33: A,

ped: DEF. views of gnathopod |;
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projecting lobe of article 5 reaching about halfway along hind margin of
article 6; gnathopod 2 considerably larger than 1, the hand moderately
stout, less than 709 as broad as long, the palm nearly transverse, the hind
fobe of article 5 projecting almost fully along hind margin of article 6;
hand of gnathopod 2 hearing a small cusp at anterodistal end; dactyls of
anathopods not atlenuated at extreme tips; telson considerably shorter
than peduncle of uropod 3; coxa 1 long, rectangular, lobate helow.

Hovroryre: AHF No. 5727, female, 2.5 mm,

TyYrE nocaLrry: Station 4836, off Palos Verdes Pt., 33-147-30 N,
118-25-20 W, 11 {ms, February 8, 1957, bottom of green mud and rock.

MaTERIAL: 66 specimens [rom 15 stations. A subtidal species in depths
ol 2 to 20 fathoms, with an overall density of 0.4 animals per square meter
on the coastal shelf,

RELATIONSH1P: As stated in the inlroduction to this genus the writer
considers it probable that this species is a synonym of 4. spencebatei, [rom
which it differs only by the small anterodistal cusp of the hand on the
sccond gnathopod., What is of interest is the great similarity in the first
coxa, the length of the first antenna and the length of the projecting lobe
on article 5 of gnathopod 1.

Fig. +. Amphilochus picadurus. n. sp. Female, 2.7 mm, sta. 4$856: A, head: B,
mandible; C.D. gnathopad 1: E, gnathopod 2: F, telson.
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Although simple, the mandibmlar molar of this species is much longer
and sharper than in the other two species of Amphilochus described herein.

Genns Gitana Boeck

Gitana calitemplado, new species
Fig. 5

Diacxosis: dixth articles o gnathopods 1 and 2 about 1.7 times as
long as [ifth articles; article 5 of gnathopod 1 with posterior lobe short,
not opposing hind edge of article 6; article 5 of gnathopod 2 produced
into a slender but short lobe, apposed to posterior edge of article 6 Jor
about one [ourth of its length, the lobe blunl, not acute; article 6 of
peraeopods 1 and 2 about 1.5 limes as long as article 5.

HovroTtyre: AHF no. 597, female, 2.2 mm.

Typr Locavrry: Station 6103, San Pedro Bay, 33-39-00 N, 119-09-03
W. 17 Ims, February 19, 1959,

MarTeriaL: 20 specimens from 10 stations.

Fae,

Fig. 5. Gitana calitemplado, n. sp. Female, 2.0 mm, sta. 4863 A, lateral view:
B.C, gnathopods 2, 1: D, telson.
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Reramionsuip: This species differs from the three other species of
Gitana, G. abyssicolu. G. rostrata, and G. sarsi (all in Sars 1895: pls. 78-79)
by the very elongated sixth articles of the gnathopods and the [first two
peraeopods. The condition of the hind lohes of the [ifth articles on the
snalhopods also s signilicant, especially in distinguishing the species
from G. sarsi which has acute hind lobes, whereas in G. edlitemplado they
are blunt.

The mouthparts are these of Gitane, with a large rideed mandibular
molar, a uniarticulate [irst maxillary palp, and a nen-excavate inner
margin of the culer plate on the maxilliped. The third uropods are missing
on all of the ‘-}]tf]Il‘lf‘]]‘- at hand, as well as the ends of peracopods 3-5

FeoroGy: A rare species, with an overall density of 0.2 clHIll]{lIS per
square meter on the coastal shell, but limited to depths of 5 to 30 fathoms,
with a {requency of 1.6 animals per square meter.

Genus Gitanopsis Sars
KEY TO GITANOPSIS

1. Pleon segments 1 and 2 each bearing a dorsal tooth ........ bispinosa

1. Pleon segments 1 and 2 dorsally smooth . 2
2. Gnathopod 1 simple, lacking distinet palm . 3
2. Gnathopod 1 subichelate, bearing distinet palm ..o 4
3. Process of article 5 on enathopod 2 short, not apposing
hind edge of article 6 ... e PO OPOOP 117, 35} {47
3. Process of article 5 on Ulmthnimd fong, wuhmrr
fully along hind edge of article 6 .o e TRACQUIPES
4. Telson as long or longer than pedunele of uropod 3 ........... e 2
4. Telson two thirds as long as peduncle of uropod 3
or less et ceereenes e OO ROROPON
5. Article 6 of gnathopod 2 large. about three Tourths as
wide as coxa 2, the process of article 5 reaching fully along
hind edge of artiele 6 ........... e POV POOOOPTRIOPVRRY 11 72) 3 171 X
5. Article 6 of gnathopod 2 small, about halfl as wide as
coxa 2, the process of article 5 not reaching fully along
hind edge of article 6 ....... cerrrettereraes et ees srestantenesonesasernentnennness O
6. Sixth articles of gnathopods 1.2 scarcely constricted
proximally ... O PR ¢ 1A Te X1
6. Sixth articles of gnathopods 1-2 =~tmnrrh' L'Dll*-h‘lt‘lllllﬂ" '
proximally ... PP OO PPOUPRPOPRROROPONNY' o'y 4 1o ¢
7. Process of article 5 on Lrndthupod 2 short, se nrvl\
apposing hind edge of article 6 .oivnnininne. . pusilloides
7. Process of article 5 on gnathopod ‘3’ long, rmchmw
almost Tully along hind edge of article 6 OOV RORUPTUPOPR -
8. Hand of gnathopod 2 almost as broad as long ............ magdai

8. Hand of gnathopod 2 less than 709 as broad
as long ....... O OO O TORUBTU PP POPTOO creereereesaanene 9
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9. Process of arlicle 5 on gnathopod 2 reaching only half

way along hind edge of article 6 ........ v pustlla™ and tortugae™
9. Process of article 5 on gnathopod 2 reaching three [ourths
along hind edge of article 6 ... e .. vilordes. n. sp.

*indistinguishable
Gitanopsis vilordes, new species
Fig. 6

Diacxosis: Pleon segments dorsally smooth; eyes large: gnathopod 1
large, similar in structure to gnathopod 2, subchelate, the process of article
3 reaching about three fourths along hind edge ol article 6; gnathopod 2
larger than 1, the posterodistal end of article 2 with stout spine, article 6
with 2 stout anterior spines, process of article 5 reaching fully along hind
edge of article 6; telson much shorter than peduncle of uropod 3; coxa 1
quadrate.

Hovoryee: AHI No. 4920, {emale, 3.0 mm.

Typre rocaLryy: Barnard station 27, intertidal of Pt. Fermin, October
21, 1949, wash of alga Egregiu sp.

Fig. 6. Gitanopsis vilordes, n. sp. Holotype, female, 3.0 mm, Barnard sta. 27: A,
head: B, antenna 1: C, mandible; D,E, gnathopods 1, 2; F, peracopod 4: G, telson.
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MaTERIAL: 12 specimens [rom 2 interidal samples at PL. Fermin, in
1949 and 1950, coll. J. L. Barnard [rom rock wash and alga Egregia
gp. Three specimens Irom 3 subtidal samples in depths of 10 to 15 lathoms.

Rerarionsutp: This species is closely related to hoth Gianopsis
pasifle K. H. Barnard (1916} and G. tortugee Shoemaker (1933). Lven
though Hurley (1955) refigured parts of G. pusilla, I am unable to dis-
tinguish it from (-, fortugue. The new species apparently differs from both
species by the slightly longer process of article 5 on gnathopod 1, and is
notably different from . tortugee by its large eyes. Iis [urther relationship
may be seen in the key to Gitanopsis above.

Family LEUCOTHOIDAE

Genus Leucothoe Leach

Leucothoe alata J. L. Barnard
Figs. 7 D, E, I

Leucothoe minima, 1. L. Barnard 1952: 9-12, pl. 1 (not Schellenberg 1925).
Leucothoe alata J. L, Barnard 1959: 19.20, pl. 1,

MaTeRriaL: 10 specimens {rom 3 open-sea stalions.

Recorps: Shallow water algal bettoms from 10 fms or less near San
Diego, Pt. Conception and Monterey Bay, California.

REnarks: The sixth article of gnathopod 1 is more slender than seen
in the forms of this species from Morro and Newport Bays.

Leucothoe spinicarpa {Abildgaard)
Figs. 7 A, B, C

Sars 1895: 283, pl. 100, pl. 101, hig. 1 Stebbing 1906: 163-166; Gurjanova 1951:
486-488, fig. 310,

MATERIAL: 6 specimens from 3 stations.

Recorps: Shallow water algal stations, less than 10 fms depth, from
Santa Monica Bay, Pr. Conception and Monterey Bay. A species widely
distributed from subarctic waters to south temperate regions: perhaps
universally distributed.

Remarks: The palmar margin of gnathopod 2 in the present speci-
mens is not crenulate but bears pairs of setules. In yonng specimens
{Fig. TA) the third article of antenna 1 is relatively longer in relation to
articles 1 and 2 than in adult specimens which are [ligured by Sars. The
length of this arlicle has been an important distinguishing characteristic.
It appears to the writer that as growth proceeds this article remmains the
same size while articles 1 and 2 elongate, and, thus, it is relatively smaller
in adults than in juveniles. This does not appear to be the case in L. alota,
another local species. Demonstration of such differential growth may
necessitate revisions in the taxonomy of the genus.

Family THAUMATELSONIDAL

This family was erected in 1938 by Curjanova for a group ol genera
split off from the Stenothoidae and the former Metopidae that are aberrant
in their fused urosomal segments and in their large telson which apparenily
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is considerably thickened dorsoventrally, The thickened telson is most
strongly developed in Prothaumatelson nasutum (Chevrenx 1912) and
perhaps least in Thaumatelson cultriceude K. H. Barnard (1932). Fusion
lines delineating segments of the uresome are scen in some species and
not in others. In 1955 Shoemaker described a new species Prothauumatelson
carinalum in which the telson was normally stenothoid and only the last
lwo urosomal segments were distinctly [used, the [irst urosomal segment
being distinct. This species [orms an intergrade hetween true stenothoids
and true thaumatelsonids. In the following pages the wriler describes an-
other new species which forms a link between lhese two Tamilies; like
Shoemaker’s species il has the first urosomal segment distinel and a normal
stenothoid telson, but, unlike P. curinatum and all other known thaumalel-
sonids, not all of the last 3 peraeopods have slender basal articles. Of
course, many Lrue stenothoids also have these slender peraeopods.

There should be concern over just where to split off the Thaumalel-
sonidae In light of Shoemaker’s species and the one to follow, particularly
hecanse of the telsonic variability in described thaumatelsonids and the

)

L7
E

e

Fig. 7. Leucothoe spinicarpa { Abildgaard). Male, 2.75 mm, sta. 6425: A, antenna
1: B,C, gnathopods 1, 2. Leucothoe alata J. L. Barnard. Male, 3.0 mm, sta. 6425: D,
antenna 1; EIf, gnathopods 1, 2.
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variation in the degree of fusion of urosomal segments even in chvious
thaumatelsonids. For the time being, the writer suggests leaving Shoe-
maker’s species in the genus Prothavmatelson of the Thaumatelsonidae,
because it forms a neat link to the type species of Prothaumatelson. Both
species have chelate second gnathopods, bhut the type species, P, nasutum
has the [ully modified telson. Thus, Prothaumatelson is the only stenothoid-
thanmatelsonid genus with chelate second gnathopods.

The writer prefers to assign the following new species to the Steno-
thoidae, and on that hasis it falls into the genus Sienothoides Chevreux, il
one ignores the [using of the last two urommal segments. The very great
d]f[mul[\' in seeing the urosomal segments in these small, shiny, lranhluvent
animals suggests The possibility that other known stenothoids also have
these segments fused. The new species is quite clearly related to other
species in Stenothoides.

It would appear to the writer that the Thaumatelsonidae are simply
a group of species continuing the general degradation seen in the Steno-
thoidae. This degradation is marked by evanesence of the mandilular
palps, linearization of the hasal articles of the peraeopods, Tusion of the
palp articles on the first maxillae, complete loss in most cases of the acces-
sovy [flagellum, ete. It is difficult to recognize a family such as the Thau-
malelsonidae as more than a group of species. perhaps of polyphyletic
origin, which have gone one step further in their degeneration. The
obvious relationship to the Stenothoidac causes one to suggest that the
Thaumatelsonidae be considered a subfamily rather than a full family.
However, there is argument in the other direction: for instance, that the
Liljeborgiidac are nothing more than Gammaridae with reduced mandi-
bular molars and yet are kept as a distinet family. and DBulycheva’s
partitioning of the Talitridae inlo subtilely distinct [amilies.

Family STENOTHOIDAE,

This family has a plethora of variation involving criteria of mouth-
parts, gnathopods, and peraeopudu Two species which have identical male
second gnathopods may be in entirely different genera and so the systema-
tist is forced to dissect completely each species in a fauna repeatedly until
he learns the extent of variation in that fauna, after which he can proceed
to identify species on the hasis of characters recognized without dissection.

In a fauna such as that of southern California, the initial exploration
is difficult because the animals of this family are quite small, hut on the
other hand the diversity is quite low L‘nmpared with that of the north-
weslern Pacific (Gurjanova 1951). It is easy to break ofl mandibular
palps during dissection. and it is quite difficult to decide whether a first
maxillary pdlp is biarticulate or uniarticulale because the joint lines are
difficult to resolve, Furthermore, the distinctions between genera are not
as great as the excellent keys of Gurjanova (1938) (1951) and Sheemaker
(1955) would indicate: for instance, there is little difference in the degree
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of expansion of the second article on peraeopod 5 between Metopella
longimana and Mesometopa extensa, but this is the principal difference
between these two menera, and the siluation is intergraded hy detopella
neglecta which has the upper half of Lhat article expanded and the lower
half narrowed.

In addition, the systematist is frustrated by such cases as Metopella
pacifica Holmes (1908) [rom Monlerey, Calilornia, and the new specics
of Metopella to follow [rom southern California which, indeed, have
identical second male gnathopods and apparently the same peculiar dis-
parity between peracopods 1 and 2. Yet the {irst gnathopods are entirely
different, for in M. pacifica the [irst gnathopod is subchelate and in the
new species 1t is simple. The systematist iz lelt with the same sense of
disproportion as noted above in the case of Leuweothoe spinicarpa, where
so much variation is encountered in the same species thal most previous
systematic work is disarranged.

It is apparent that Mesostenothoides Gurjanova (1938) is a synonym
ol Stenothoides Chevreux (1900}, This error probably arose when Gur-
janova relied on Chevrenx and Fage’s (1925) Incorrect assignment of
their latipes 1o Stenothoides. The type species of Stenothoides, S. perrieri
Chevreux (1900) has both pereaeopods 3 and 4 bearing a slender second
article, and only peraeopod 5 has the expanded second article. All remain-
ing species assigned to Stenothoides sinee that time have heen like S.
latipes Chevrenx and IFage (1925) a species which has only peracopod 3
bearing a slender article while both peraeopads 4 and 5 support an inflated
article. Thus, the type ol Mesostenothoides must [all to Stenothoides. and
a new name must be provided [ov all other species previously assigned to
Stenothoides.

Stenothoides Chevreux, new synonymy

Stenothoides Chevreux 1900: 53,
Mesostenothoides Gurjanova 1038: 280.

DracNosis: Article 2 of peraeopods 3-4 slender; article 2 of peracopod
5 broad; palp of mandible uniarticulate or absent; palp of maxilla 1
uniarticulate,
Typi seecies: Stenothoides perrieri Chevreux {1900).
List oF sPECIES:
Stenothoides (?7) bicomu, n. sp.
Stenothoides perrieri Chevreux
Mesostenothoides pirloti Gurjanova
Mesostenothoides slastnikovi Gurjanova
Mesostenothoides smirnovi Gurjanova
MHesostenothoides uwenoi Gurjanova

Stenothoides (7) bicoma, new species
IFig. 8
DiaGNos1s oF MALE: Last two urosomal segments fused but pleon not
otherwise aberrant as in some species assigned to Thaumatelsonidae (see
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previous discussion); telson bearing three lateral spines on each side;
enathopod 1 with article 5 longer thdn article 6, its article 7 stmple, not
sefose, its article 4 scarcely pmdu(ud palm of U‘I]dlllﬁ[)ﬂd 2 oblique, bearing
a large multitoothed process near finger hinge and a large, acute de[mmu
process, with the excavation between them Iwmﬂ quadmtc‘ antennac kuh-
equal in length; mandible lacking palp; palp of maxilla 1 uniarticulate.

FraraLe: Palm of anathopod 2 slightly oblique, delined by a distinet
teoth at hind corner and bearing along the palmar margin well-developed
teeth, one ol which is larger than the others.

Hovoryee: AHIY No. 5616, male, 3.0 mm.

Typr LocALITY: Station 4785, near Pt. Conceplion, 34.27-00 N,
120-08-30 W, 30 ms, December 18. 1956, hottom of green silt,

MartenisL: 90 speeimens {rom 29 stations.

RevLarionsiip: This species is distinguished among members of the
genus Stenothoides by the elongated [1[[11 article of the {irst gnathopod,
But is otherwise particularly relate d to S. slastnikovi Gurjanova (see 1951)
by the male second gnathopod.

Ecorocy: This species has an overall density of 2.2 animals per square
meter on the coastal shell. Tt is distributed principally between the depths
of 21 and 40 fms, hut is found as shallow as 6 fathoms and as deep as
60 fathoms.

Stenula, new name

Stenothoides Chevreux, Chevreux and Fage 1925: 130 (not Chevreux 1900);
Gurjanova 1938: 279-280; Gurjanova 1951; 445,

Dracnosis: Article 2 of peracopod 3 slender; article 2 of peracopods
4-5 broad; palp of mandible and palp of maxilla 1 cach uniarticulate.

Tyre spECTES: Stenothoides latipes Chevreux and Fage, 1925.
SPECIES ASSIGNED TO TIHIS GENUS:

Stenothoides angusta Shoemaker

Stenothoides arctice Gurjanova

Stenothoides bassarginensis Gurjanova

Stenothoides beringiensis Gurjanova

Stenothoides carinatus Gurjanova

Stenothoides latipes Chevreeux and FFage (type)

Stenula modosa, new species

Stenothoides ratmanovi Gurjanova

Stenothoides serripes Gurjanova

Stenothoides ussuriensis Gurjanova

Stenula modosa, new species
Fig. 9
Dracxosis oF remaLe: Eyes quite large, round, occupying almost
the entire side ol the head:; gnathopod 1 simple, the hind edge ol article
6 with slender {not stout) setae, the finger bearing slender sefae on its
hind edge; palp of mandible as long as width "o mandibular apex,
slender ; fourth articles of peraeapods 3-3 not strongly produced posteriorly ;
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first article of tamus of uropod 3 longer than peduncle; uropod 3 lacking
spines except for one at articulation of articles 1 and 2 of ramus; telson
hinguiform, unarmed; body not carinate.

MaLe: Unknown.

Hovrotyre: AHI No. 5728, female, 2 mm.

TYPE LOCALITY: Statlon 51_16.21, near Pt. Conception, 34-25-18 N.
120-14-40 W, 50 fms, bottom of green mud, January 17, 1957,

MATERIAL: 3 specimens {rom 3 stalions.

EcovLocy: Recorded from depths between 31 and 50 {athowms.

irLavioNsHip: This species resembles Stenothoides angusta Shoe-
malker (1955) by iis large eves, but differs by the shorter hind lebes on
the fourth articles of peracopods 3-5 which in S. engusta overextend and
reach the ends of the fifth articles.

The simple first gnathopod of the new species distinguishes it rom
S. cerinatus Gurjanova {1933), S, arctica Gurjanova (1951}, S. bussar-
ginensis Gurjanova (sec Gurjanova 1951), and S. serripes Gurjanova
{1955}. It dilfers by its large eyes from S. beringiensis Gurjanova (1948),
S. ratmanovi Gurjanova {1948), S. wssuriensis Gurjanova (1948}, and
S. latipes Chevreux and Fage (1925).

Only the female of the species is known, so that the size of the eyes
is necessarily used to distinguish it from some of the species, but with
the discovery ol the male there may be other criteria available for
distinction.

Genus Metopa Boeck

Metopa dawsoni, new species

Figs. 10, 11

gs,

DiacNosis oF MaLE: Gnathopod 1 with article 6 about half as long
as article 5 and both articles with their edges parallel, its article 7 short,
about a third as long as article 6, bearing 4-5 setules along inner margin,
its article 2 slender, its article 4 nol strongly produced behind; gnathopod
2 with nearly transverse palm defined by a large deflexed tooth which
points medially when not flattened on the microscopic slide, its palm with
a large excavation and a multitoothed process near [inger hinge, its ﬂrti{-lc
7 fdllll]” to reach the defining tooth, its article 3 produced anlvuo:l}
article .{1, unusual in fomung a ihm, transparent process on the me(_hd[
side of article 5 and bearing an anterior spine, its arlicle 5 hearing
minute denticulation along aoterior edge; antenna 1 slightly longer thdn
antenna 2; accessory [lawvllum forming a minute bump; coxa 4 not sinnate
along lower margin; lhlrd pleonal epimeron slightly attenuated and
quadrate at lower corner; lelson with 3 lateral spines on each side; fourth
article of peracopods 4-5 stont.

Feaare: Article 6 of frnathﬂporl longer than in the male, about
two thirds as long as article 53 gnathopod 2 flike that of male hut principal
palmar excavation much smaller. the delining tooth much smaller and
not deflexed so that the palm is largely formed of the toothed portion seen
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in the male, the [inger nearly reaching end of palm, its article 3 more
strongly produced than in male.

Hororyre: AHIY No. 598, male, 3.0 mm.

TyprEe LocariTy: Station 6098, off Pt. Fermin, 33-38-45 N, 118-14-45
W, 24 Ims, February 19, 1959,

MaTErIAL: 36 specimens from 12 stalions.

Revarionsuir: The genus Metope is lavge, with 46 species. A key to

Tig. 11, Metopa dawsoni, n. sp. Male, 4.3 mm, sta. 6105: A,B.C, gnathopods 1, 2, 2.
Female, 3.8 mm, sta. 3828: DI, gnathopods 1, 8. Female, 5.0 mm, sta. 6132; L.
gnathopod 2. Male, holotype, 3.0 mm, sta. 6098: G, gnathopod 2.
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the species was published by Gurjanova (1951). The genus Prometopa
Schellenberg (1926) was referred to Metope hy Gurjanova (1948) hut
separated in her generic key again in 1951. Prometopa diflers from
Metopa by the presence of an indistinetly biarticulate accessory [lagellum.
The new species herein has a minute, 1-jointed accessory [lagellum. By
retaining the genus Promeilopa, it is possible to state that the genus Metopa
is confined to the northern hemispherc.

Metopa dawsont dillers {rom several other species in the genus by
minor characteristics as follows: IFrom its closest relative, Metopa wiesei
Gurjanova {see 1951), it dilfers by the dilferent angle ol projection of
the last tooth ou the [inger-hinge process of male gnathopod 2, (in .
wiesel it projects posteriorly whereas in M. dawsoni it projects distally)
and by the much more elongated fifth article of gnathopod 1 and shorter
article 7, From Melopa alderi (Bate) (see Sars 1895: pl. 86) it differs
by the much more elongated [ifth article of gnathopod 1. with more glender
sixth article, the shorter seventh article, and the presence of telsonie
spincs. In gnathopod 1, M. duwsoni differs in like respect from M. spec-
tabilis (see Sars 1895: pl. 87) and 3. bocckii (see Sars 1895: pl. 88).
The female of M. dawsoni resembles closely the {emale of M. robusta Sars
(1895: pl. 96, fig. 1} but differs by the stouter first gnathopod and less
strongly produced fourth articles of peraeopods 4-5.

Ecorocy: This species has an overall density of 0.9 animals per
square meter on the coastal shell, It ranges in depth from 31 to 100
fathoms.

Genus Metopella Sars

Metopelle nasutigenes (Stebbing 1888) should be translerred to the
genus Probolisca. because of its biarticulate first maxillary palp.

Metopella aporpis, new species
Figs. 12, 13

DracNosis or araLk: Articles of antenna 1 not produced; article 6 of
gnathopod 1 shorter than article 5, simple, its edges parallel, its posterior
edge with 4-5 long setae: article 7 of gnathopod 1 half as long as article
6, with 3-4 setae on posterior edge; palm ol gnathopod 2 oblique, formed
of a shallow quadrate excavation hounded on hoth sides by a long, sharp
tooth, the posterior one forming the delining tooth, the anterior tooth
heing un extension from a minutely toothed process near the finger hinge;
enathopod 2 with article 7 nearly reaching end of palm, its article 4
[orming a medial translucent lobe projecting anteriorly and appressed
to the side of article 5, the anterier edge of article 5 with rows of minute
denticles; peraeopod 1 much longer than peracopod 2 and poorly spinose,
peracoped 2 having numerous stout posterior spines on article 5 and 6;
telson with 2 lateral spines on each side near base.

Mandibular palp long, apparently biarticulate; first maxillary palp
uniarticulate.
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Tig. 12. Metopelle aporpis. n. sp. Male, holotype, 2.4 mm, sta. 4834: A, lateral
view; B, gnathopod 1; C,LE.I,G, peraeopods 1, 2, 3. 4, 5: H, uropod 3.
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FeEsaLE: Gnathopod 2 with palm oblique, irregularly toothed, with
one large medial tooth and a large defining tooth. the [inger failing to
reach end of palm; telson with 4 spines on each side near base.

Hororyre: AHF No. 5729, male, 2.4 mm.

TypE LocaLrTy: Station 4834, near Pt. Mugu, 34-00-20 N, 119-01-45
W, 77 Ims, rock bottom, February 6, 1937,

Revationsiir: This species is closely related to Metopelle pacifica
(Holmes 1908), from Monterey. California, but differs by the simple,
not subchelate, first gnathopod. The resemblance of second gnathopods is
amazing, and one wonders il the configuration of gnathopod 1 as drawn
for M. pacifica were correct,

The new species differs from M. buynitzkii Gurjanova (see 1951),
M. mecrochira Gurjanova (see 1951) and M. carinatae (Hansen) (Gurja-
nova 1951) by the elongated filth article of gnathopod 1 and by the
gquite different conflignration of male gnathopod 2. It differs from Af.

&7

Fig. 13. Metopella aporpis. n. sp. Female, 2.3 mm, sta. 4834: A B, gnathopods 1, 2.
Male, holotype, 24 mim: C,ID, medial and lateral view of gnathoped 2; E, telson.
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nasuta (Boeck) (in Sars 1895) by the unproduced first article of antenna

1; from M. neglecta {Hansen) (see Sars 1895) by the parallel edges of
article 2 on peraeopod 5; from A longimana (Boeck) (see Sars 1895)
by the second male gnathopod, which in M. longimanea has a nearly trans-
verse palm; and [rom M. anguste Shoemaker (1949) by the palmar
processes on male gonathopod 2.

MATERIAL: 3 specimens from 3 stalions,

Ecorocy: Known [rom 2 stations in southern California at depths
of 46 and 77 fms and from Monterey Bay at 14 ms.

Parametopella Gurjanova
Gurijanova 1938: 281; Gurijanova 1951; 478,
Dracnosis: Mandible lacking palp: palp of maxilla 1 uniarticulate;
second articles of peracopods 3-5 slender, not expanded.
Barnard’s (1958} Index erred in listing Stenothoe minute Holmes
{1905) as having been transferred to Parametopella by Gurjanova (1948).

This was a technical error, and S. minwta rightly belongs in Stenothoe.

Parametopella ninis, new species
FFigs. 14, 15

DiacNosis o FEAIALE: Gnathopod 1 slender, simple, its articles 3 and
6 equal in length, the hind margin of article 6 with 4 slender setae, the
hind margin of article 7 with 3 slender setae; gnathopod 2 small, slender,
its article 5 nearly two thirds as long as article 6. with broad hind lobe,
becoming subacute at apex. the palm oblique, straight, defined by 2
spines: articles of antennae simple, not produced; telson with 2 lateral
spines on each side.

Mavre: Unknown.

Hovroryve: AHEF No. 586, female, 1.9 mm.

Tyre LocALITY: Station 5711, Santa Monica Bay, 33-55-54 N, 118-
31-16 W, 31 fms, April 18, 1958.

ReramionsHipe: This species differs {rom P. stelleri (see Gurjanova
1951) by the more slender [irst gnathoped, the slimness of the posterior
setae of article 6, and the unproduced artieles of the antennae as well as
the second gnathopods which are known {or the male in P. stelleri. It
differs from P. cypris {Holmes 1905: 484) by the slightly longer filth
article of gnathopod 2 which has a broad hind lobe, not a slender, apically
rounded, slightly constricted lobe as seen in P. ¢ypris.

The writer cannot clearly discern the line separating urosome scgments
5 and 6. Despite the large number of specimens no male was found; all
specimens have brood plates.

MATERIAL: 37 specimens from 24 stations.

IicoroGy: This species has an overall density of 0.5 animals per
square meter on the coastal shelf, Tt is restricted to depths hetween 31 and
100 [athoms.
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F

TFig. 14. Parametopella ninis, n. sp. Female, holotype, 1.9 mun, sta. 57(1: A, lateral
view; B.C. gnathopads 1, 2: DE.F,G.I, peracopods 1, 2, 3, 4, 5; 1, ielson.
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TFig. 15. Parametopella ninis, n. sp. Female, 2.8 mm, sta. 5163: A, head; B,C,
gnathopod 1; DLE, gnathopod 2; F, uropod 3.

Genus Proboloides Della Valle
Proboloides tunda, new speeles
Fig. 10

Dracnosis: Eyes absent; antennae quite long: article 2 of first antenna
1.6 times as long as article 1; aceessory [lagellum absent; {irst gnathopod
with article 6 three fourths as long as article 5, bearing a distinet palm
which is defined by a group ol 5 stout dispersed spines, its article 4 not
strongly produced; gnathopod 2 with medial side of article 3 sharply
produced forward, its article 4 with a sharp distally produced tooth, its
article 6 of intermediate slenderness, its palm quite distinet, oblique, shorter
than hind margin of article 6. with a ftat-bottomed excavation for half its
length, the entire length sculptured into head-like processes, defined by ¢
slight process bearing 2 spines; fourth articles of peracopods 3.5 narrow,
scarcely produced; telson with 3 lateral spines on each side.

Palp of mandible triarticulate, palp of maxilla 1 biarticulate,

Hovoryre: AHF No. 5910, male, 5 mm; no brood plates, no penial
projections.

TypE LoCALITY: Station 6809, off Santa Cruz Island, 33-54-39 N,
119-46-24 W, 302 fathoms, Decermaber 22, 1959, hottom of shale, mud.
sand.

Marerian: Station 6809, (3 specimens: the two besides the holotype
are in {ragments}.

Rerarionsuip: Most species of Proboloides are distributed in the
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southern Hemisphere and most of them belong to the subgenus Melopoides
which has a small accessory flagellam. In the northern Hemisphere appar-
ently the only other species to thL the narrow. unproduced fourth article
of peracopod 3 is P. grandimanus (Bonnicer 1896, Bay of Biscay, 950 m)
another deep water species like the present one. Bonunier has drawn that
species with an cye on one drawing and none on the other, and menlions
small round eyes in his description, but one wonders whether this might
be part of the brain which resembles an eye on the present specimens. The
second gnathopods of the new species dilfer considerably from those of
P. grandimanus, and the latter is aberrant for its large [irst coxa and
small second one.
Genus Stenothoe Dana

Stenothoe estacola, new species
Fig. 17

Diaonosis oF MaLE: Gnathopod 1 with article 4 scarcely projecting
behind, with article 6 almost twice as long as article 5. the palm quite
oblique but well deflined by 3 spines; gnathopod 2 rather small, stout, its
article 6 not clongated. the palm oblique but well defined by a large shallow
hump and with 3 small blunt cusps; telson with 3 lateral spines on each
side; back not carinate; peduncle of uwropod 3 shorter than ramus. the
second article of ramus straight, armed with rows of minule serralions;
fourth articles of peraeopods 3-5 of intermediate expansion.

[FentaLe: Gnathopod 1 like that of male; gnathopod 2 smaller and
more slender than in male, the palm lacking ornamentation, longer than
hind mavgin of article 6 but well defined by several spines.

Hovoryre: AHF No. 556, male, 3.0 mm.

Tyri Locarrty: Barnard sta. 6, Corona del Mar, California, February
6, 1955, intertidal wash of crustaceans [vom reel-like beds huill by the
polychaete worm, Phragmatopoma sp.

MatewiaL: Barnard stas. 4 (29), 6 (22), 25 (1).

Retarionsuir: This species differs from Stenothoe monoculoides
(Montagu) {see Sars 1895: pl. 82, fig. 1, and Chevreux and Fage 1925:
[ig. 132) by the stouter male second gnathopod, its palm being armed
with short cusps and by the multispinose telson; the female dilfers by its
longer palm ol gnathopod 2; from S, brevicornis Sars (1895: pl. 82, fig.
2) it differs by the shorter pf:duncle of uropod 3 and the less produu,d
fourth article of gnathopod 1. I'rom S. barrowensis Shoemaker (1935) i
differs by the relatively elongated sixth article of gnathopad 1 and thc
stouter sccond gnathopod with larger and Tewer palmar cusps. IFrom
S. adhaerans Stebbing (1888: pl. 39) it dilfers by the deflining spines on
the palm of Temale gnathopod 2 and the much shorter peduncle n{ uropad 3.

Ecorocy: An intertidal species recovered from Corona del Mar and
Pt Fermin in formalin washings of 3 kinds of materials, sponge (Sphecio-
spongia sp.}, beds of arenaceous enerusting polychacte, Phragmatopoma
sp.. and in calcareous algae.
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Yig. 17. Stenothoe estacola, n. sp. Holotype, male, 3.0 mum, Barnard sta. 6: A,
lateral view; B,C, gnathopod 1: DY, gnathopod 2: G, peraecopod 1: I, uropod
3; 1, detail of second ramal article of uropod 3: J, telson. Female, 2.0 mm; KL,
gnathopods 1, 2.
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Stenothoe frecanda, new species
Fig. 18

Diacnosis: Article 4 of gnathopod 1 strongly projecting distally and
hehind; gnathopod 2 with palm and hind margin contiguous, bearing near
finger hinge a small tent-shaped process with 2 small ones distal to it
(these less well developed in female), the palm lined with short sctae, not
denticulate, with article 7 as long as article 6, stour, lined on inner edge
with short setae; telson with 3 lateral spines on each side; back not
carinate; second article of ramus on uropod 3 straight, not geniculale, the
peduncle slightly longer than ramus; fourth articles of peracopods 3-5 of
intermediate expansion.

Hovrovyre: AHFEF No. 587, male, 3.6 mm.

Tyre LocALITY: Station 3632, off San Mateo Pt., 33-22.50 N, 117-
39-00 W. 36 [ms. February 22, 1958.

MATERIAL: 23 specimens from 6 stations.

FEcorocy: This species has an overall density of 0.3 animals per
square meter on the coastal shelf, but is conlined to depths of 35.50
fathoms where its [requency is 0.8 animals per square meter.

Recationsare: This species is related to Stenothoe valida Dana (see
J. L. Barnard 1953} but differs by the distal palmar teeth of gnathopod 2
projecting perpendicularly to the palmar axis rather than obliquely from
it. It differs from S. marine (Bate) (see Sars 1895: pl. 80) hy the termi-
nally stout finger of the gnathopods and by the greater similavity between
male and female second gnathopoeds, as well as the non-denticulate condition
of the palms.

Family ARGISSIDAE
Genus Argissa Boeck

Argissa hamatipes (Norman)

Argissa typica Boeck, Sars 1895: 141-142, pl. 48,

Argissa hamatipes, Waltker 1904: 248; Stebbing 1906: 277; Shoemaker 1930: 37-40,
figs. 15-16; Stephensen 1931: 261; Stephensen 1935: 140; Stephensen 1940: 41;
Stephensen 1%44: 52; Gurjanova 1951: 327-328, fig. 193.

MATERIAL EXAMINED: 307 specimens from 99 stations,

Ecorocy: This is the first eastern Pacific record. The species has an
overall density of 2.4 specimens per square meler on the coastal shelf.
Considering its past records of occurrence in relatively deep cold temperate
waters it is strange that the species is predominatntly shallow in southern
California. The following table shows the density per square meter in
several depth classes:

Depth class, fms. 10 20 30 40 30 100
Density/sq. m. 11.2 3.7 1.7 1.6 (1.5 1.1

DistriuTioN: North Atlantic in Gulf of St. Lawrence: Kaltegat and
northern Britain north to Kola Bay: Greenland; Chuckehi, Bering, Okhotsk
and Japan Seas; California; 4-1096 m.
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Family HYALIDAE

Bulycheva (1957) split this family and the Hyalellidae away from
the Talitridae but did not firmly assign all of the talitrid genera to the
three resulting families, as noted by J. L. Barnard (1958). She continued
the [usion of Parhyale and Parallorchestes made by Garjanova (1931),
although the type of Parcllorchestes (. ochotensis) clearly bears a biarticu-
late first maxillary palp in contrast to the uniarticulate palp of Paerfiyale.

The family Hyalidac differs [rom the Talitridae, according to
Bulycheva, by the uniarticulate first maxillary palp and other vather
quantitative fealures involving [irst antennae, maxillipeds. branchiae and
habitat. Clearly Parallorchestes transcends Hyalidae and Talitridae by its
coincidental possession of a biarticulate first maxillary palp and a long,
unguiform {ourth maxillipedal palp article. It is clearly related 1o Parhyale
and Hyalidae, however, in all other [catures except for the first maxillary
palp. Unfortunately. the use ol such a character as a primary point of
segregation is weak when some genera lack such a palp altogether. Other
students of the Talitridae have not yet published confirmation or rehuttal
of Bulycheva’s ideas, so the writer continues to use Bulycheva’s familial
designation but helieves Parallorchestes should he segregated from Par-
hyale. As such, Parallorchestes is monotypic, since Parhyale zibillina
Derzhavin has a uniarticulate first maxillary palp {sce Bulycheva 1957}.
although Shoemaker (195G) helieved it possible that P. zibilline was a
Parallorchestes.

Genus Hyale Rathke

Hyale nigra (Haswell), new synonymy
[Migs. 19, 20

Allorchestes niger Haswell 1879: 319-320: Haswell 1885: 06, pl. [1, figs. 1-3.
Hyale niger, Stebbing 1906: 571; Schellenberg 1928: 659-661, fig. 204; K. H.
Barnard 1937 162-163; Ruffo 1938: 170.
Allorchestes frequens Stout 1913: 650-651,
Hyale frequens, Shoemaker 1941: 187; Shoemaker 1942: 17; Hewatt 1946; 199:
J. L. Barnard 19532: 23: I, L. Barnard 1954: 23,

Diacnosts oF MALE: Body not carinate; antenna 2 about half as
long as body, slender, not heavily setose; anlenna 1 exceeding peduncle
of antenna 2; gnathopod 1 with article 5 showing the posterior lobe
moderately well defined and projecting, more so than described by
Schellenberg (1928), with article 6 rectangular, elongated, not expanding
distally, the hind edge with slight declivity armed with setae. the palm
oblique and scarcely distinel but defined hy a pair of stout spines, with
article 7 short, stout; gnathopod 2 with article 2 hearing a large, rounded
distal lobe, its article 3 with large anterior lobe, its article 6 large, less
than twice as long as broad, the palm oblique, shorter than hind margin
of article 6, lined with spines, not defined by a spine, the hind margin of
article 6 with 2 small declivities, with article 7 stout, fitting palm; peraco-
pods lacking a distinetly large serrated distal spine on article 6, the hind
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TFig. 20, Hyale nigra (Haswell). Female, 7 mm, Barnard sta. 32: A3, gnathopods
1, 2. Male, 9 mm: C, end of maxillipedal palp: D, dacty] of peracopod 5: K,
telson; I, end ol gnathopod 1. Female, + mm, Barnard sta, 24: G,I, gnathapods
2. 1. Male, 5 mn1, Barnard sta. 24: 1], gnathopods 1, 2. K, L.M,N,0,,Q, gnathopod
I ol wvarious males from southern California.
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edges of sixth articles on peracopods 3-5 lacking setae; dactyls very
minutely pectinate on inner edges and bearing a minute distal seta; article
4. of maxillipedal palp with short, not long apical setae. Length 9.0 mm.

Femane: Gnathopods 1-2 like [irst gnathopod of male, but sixth
articles more slender, the posterior deelivily less setose.

RExiarKS: The identification is based on Schellenberg’s figures and
description of the species; he compared his Red Sea specimens with some
from Australia, the type area of the species. Except for the slightly better
defined hind lobe of article 5 on gnathopod 1 the present specimens
correspond well with Schellenberg’s study.

This is the {irst record of this species [rom the eastern Pacilic Ocean.

VariavTs: In southern California some sexually mature male speci-
mens of 4-5 mm length, mixed with specimens as deseribed above, have
the sixth arlicle of the [irst gnathopod much stouter with a longer palm
and longer seventh article (fig. 20 1). The hand ol the second gnathepod
also is stouter, shorter, and bears only onc posterior declivity. The writer
is inclined to belicve that these are phenotypes since intermediacy can he
seen in the stoutness of this article (Iigs. 20 K-Q). When comparing
microscopically other features of animals from the two populations there is
sood correspondence in all minor details, such as lengths of antennae,
shapes of segmenls on appendages and uropods, and minute delails of
spination. I believe that Stout’s descriplion of Alforchestes [requens applies
to the form bearing a slender [irst gnathopod. so that if breeding studies
show the stout form Lo be a race of the species it will require a new name.
The temporary acceptance of the stout form as a variely of /1. nigre may
well have systematic consequences on other species of Hyale since the
shape of the sixth article of the [irst gnathopod is supposed to remain
relatively uniform. The palm of gnathopoed 2 in both stout and slender
forms has near the [inger hinge a small flat process which is scarcely
distinguishable; in preserved specimens it appears distinelly pigmented
with yellow-ochre and se is more conspicuous than as drawn herein.

MateriaL: 2200 specimens [rom 26 intertidal samples, ranging from
Dillon Beach (Marin County, central Calilornia} to La Jolla, California,
and points in belween such as Morro Bay {(open coast), Pt. Fermin,
Corona del Mar and Lasuna Beach; parlicularly abundant on Phyllo-
spadix toots, Egregia and coralline algae, and also collected from the sponge
Leucetta losangelensis. Collectors: J. L. Mohr, R. J. Menzies, E. Y.
Dawson and the writer in the years 1947 to 1960.

Also collected from 2 subtidal samples in southern California in depths
of 12-20 feel (2 specimens).

DisrrisuTion: Australia; Arahian Sea; Red Sea; Mediterranean:
California.
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Genus Najna Derzhavin

Najna Zconsiliorum Derzhavin
Figs, 21, 22
Derzhavin 1937: 97, pl. 6, fig. 2 (not seen): Gurjanova 1951: 826-827, lig. 578.
Reatarxs: 1 have ligured this species completely because of diserep-
ancies between the specimens at hand and the figures and deseription of
Gurjanova (1951), the ouly reference I have to this species. These discrep-
ancics are the shorter fourth palp article of the maxilliped, the shorter

Fig. 21, Ngjna ?consiliorum Darzhavin, Male, 8 mun. sta. 4822: A upper lip:
B.C, mandibles; D, lower lip; EF, maxillae 1, 2; G, maxilliped: H, telson; LI,
gnathopods [, 2, minus setae.
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third uropod (as attached to the animal, the only drawing of the third
uropod being attached to the animal in Gurjanova’s [igure) and the
different shaped inner plate of the maxilliped, which may simply be a
difference of mounling technique. In Gurjanova’s two ligures of the
maxilliped the inner plate is conical from two views, but in the present
specimens it is a narrow, rectangular plate surmounted by three stout
spine-teeth. 1t is so stiflly attached to the rest of the maxilliped it often
lies with its conical aspect toward Lhe viewer.

The third uropod is composed of a small, short peduncle with a
minute scale-like ramuns, whereas Gurjanova figured and described the
ramus as being hall as long as the peduncle.

MaTERIAL: 5 specinens {rom 4 stations.

Ecorocy: This species is limited to algal boltoms shallower than 10
fathoms and is quite rare in southern California.

Genus Parallorchestes Shoemaker

Diacnosis: A genus either of Hyalidae or Talitridae with hiarticulate
first maxillary palp and long unguiform fourth palp article on the maxilli-
ped; uropod 3 with well developed outer ramus and a small scale-like
inner ramus; fifth article of male gnathopod 2 with posterior lobe separat-
ing articles 4 and 6; telson bilobed: gnathopod 1 subchelate, gnathopod 2
large, subchelate in male.

Parallorchestes ochotensis {Brandt)
Fig. 23

Allorchestes achotensis Brandi, Holmes 1904: 233.234, Lig. 118.

Parallorchestes ochotensis (Brandt), Shoemakor 1941: 184-185; J. L. Barnard
1052: 93.24, pl. 5, Lig. 1; J. L. Barnard 1954: 24,

Parhyale ochotensis (Brandt), Gurjanova 1951: 814-815, fig. 568: Buycheva 1957:
89-83, fig, 08,

Parhyale kurilensis Twasa 1934 (-7, pls. 1-2, text lig. 1: Iwasa 1930: 284285,

Reaanws: In cold northern waters this species reaches a length of
43 mm, and the pleon segments become rather enlarged dorsally. In
southern California the species reaches a length of about 13 mm. Sinee
Iwasa’s ligures (repeated by Gurjanova and Bulycheva) are not typical of
southern Californian specimens | have redrawn the species for clariflica-
tion of local workers.

MatEriAL: Intertidal of southern Calilornia. 4 samples.

Distitisurion: Okhotsk Sea, Kuriles, Alaska; Pacific Coast of America
south te southern California,
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