BENTHIC MARINE AMPHIPODA OF SOUTHERN CALIFORNIA:
FAMILIES AMPHILOCHIDAE, LEUCOTHOIDAE,
STENOTHOIDAE, ARGISSIDAE, HYALIDAE

By 1. Lavnens Barnarp

Introduction

OF the families treated herein only the Stenotheidae are widely
represented on the mud bottoms of the coastal shelf. The other families
are condined generally to shallow waters, especially the intertidal, except
for the single argissid, Argissa hamatipes, widely distributed on the sheld.

Since animals of intertidal and very shallow waters siray into depths
slightly greater than 30 [eet, at which the inshore limit of our coastal
survey was drawn, it was necessary in the process of 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 (1958) described a Cyproidea hearing a large
molar in contrast to the type. C. ornate Haswell, which lacks a molar
{conlirmed by Walker, 1904, in his Gallea tecticanda = C. orneta), and
when Hurley (1955) described a new genus Neocyproides of which the
species either have a triarticulate mandibular palp or none, the uselulness
of mouthparts for generic criteria in the Cyproidea-like section of Lhis
family deteriorated, and doubt was cast on their useflulness in the
Amphilochus-like section of the family. In order to equate this state of
affairs, the writer suggests that such mouthpart differences be nsed to
segregate genera in the Cyproidea-section, as well as the Amphidochus-
section, Thus, Cyproiden serratipalmu Schellenberg would hecome the type
of a new genns, and Neocyproidea peninsulge Hurley {1955) also would
become the type of a pew genus, ! am undlear as to the differences hetween
Neocyproidea Hurley (type Cyproidea otakensis Chilton) and the genus
Hoplopleom K. H. Barnard (1932) (type H. medusarum K. H. Barnard}.
Both genera lack a mandibular palp: both have elongated first urosomal
segments bearing a dorsal keel; both have similar ﬂndthopoda except that
nnul}mpud 2 of Hoplopleon has a more distinet transverse palm and the
dactyls of Neocyproiden are bilaterally spinose, perhaps overlocked in
Hoplopleon. Nevertheless, Neocyproidea may be distinguished Irom 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 enongh 1o suggest the erection of sublamilies.

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

In 1906 when Stebbing’s monograph of the Gammaridea summarized
all known amphipods of that suborder, the Amphilochidae and Pleustidae
seemed relatively distinet, especially when relying on Sars’ (1895) excellent
monograph of the Norwegian species. No specific differences were made in
the dingnoses of these two families. In fact few similar characters are
discussed, and hoth diagnoses could he applied to either family. Early in
his key to the families Stebling segregated the Amphilochidae especially
by the unclelt, long, tapering telson. At thal time most known amphilochids
had only a long, tapering. irangular telson. Subsequently, numerous
species have been described with a shorl, linguiform telson much as in the
Pleustidae. In Barnard and CGiven (1960) it was pointed out that the
Pleustidae and Calliopiidae were quite similar except [or the characteristic
lower lip of Pleustidae which has two tilted oval outer lobes asiride two
small, nearly Mused inner lohes. This character might also be used to
separate Pleustidae [rom Amphilochidae, since most amphilochid lower
lips are formed of two tall outer lobes with slender mandibular processes
and no inner lobes. Nevertheless, the genus dmphilochoides assigned to
Amphilochidae since 1895 has the lower lip of a pleustid, not of an
amphilochid (see Sars 1895: pl.. 75, Tig. 2).

Amphilochids differ Trom pleustids 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 differentiate between many species
of the bwvo Tamities. Because of variation in the lamilies, there are no
criteria of qualitative value in head, rosira, antennae, mouthparts (other
than lower lips) {especially to he noted s that the upper lip is incised in
both Tamilies}, 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 immensely enlarged ... rreeeenas revreenan s 2
1. Coxae 3-4 immensely enlarged, with contiguous margins
abutting, hiding the vestigial {irst 2 coxae i e 10
2. Mandibular molar large, with ridged and toothed
frifurating surface ... e O YU O PP R
2. Mandibular molar small, or absent, unarmed or hearing
3 spines .o s SRR e s . 0
3. Palp of maxilla T with 2 articles ....... et cooen Gitanopsis
3. Palp of maxilla 1 with one article ...... R s RO

4. Quter plate of maxilliped excavate medially, article 1

ol palp much longer than other palp articles ... Gitanogeiion
4. (Outer plate of maxilliped straight mediatly,

artiele 1 of palp subequal to article 2 ......... et vrveereenees D



118 Pacirie NATURALIST Vor. 3, No. 3

5. Gnathopod 2 large, subchelate ... Amphilochopsis
5. Gnathopod 2 small, nearly simple ., Gitana

6. Maxilla 2 composed of only one elongated
plate .o

Amphifochella

6. Maxilla 2 Lompoced nf 2 plateu ............................................ - 7
7. Maxilla 2 degraded, the p]atv: tiny, subequal in
width e Amphilochoides
7. Maxilla 2 normal, lhe inner platc much hmader lhan OULET wevrecnes B
8. Telson enlire .o 9
8. Telsen split cvvicnnenn. rertteere e ceverteenns Ps(’udamphn’ou’uu
9. Lateral angles of pleonal segment 6 naot produced ........ Amphilochus
9. Lateral angles of pleonal segment 6 produced as long
88 LEIROM eroiiiiicir et e e Cyclotelson
10, Article 2 of peraeopods 4-5 linecar, slender .oooineenvneincnne 11

10, Article 2 of peracopods 3-5 expanded .oicincciiiinn, 12
11. Palm of gnathopod 2 rransverse; urosome segment 3

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

vaulting over telson; telson huge i Paracyproiden

12, Urosome segment 1 short, unkeeled i 13

12, Uresome segment 1 elongated, dorsally keeled .o 14
13.  Gnathoped 2 ~aimple; uropod 2 shortencd, failing to reach

end of uropod 3 . Stegoplux
13. Gnathopod 2 cuhchvlnlv \f]lh hans\ erse pdhn mopod 2

reaching end of urapod 8 Preltocaxa

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

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

BCETIIETILS 1ovivrinisiiin it e an st st m e snsseib e s somerenaesrbacne FPeltopes
15, Process of urosome segment 1 not vaulting over following

16, Article 2 of peracopod 3 expanded ............... Neocyproidea

16, Anxticle 2 of peraeopmd 3 slender, linear ........... Hoplopleon

Aniphilochidae in Southern California

Species of intertidal amphilochids in southern California are difficult
to identify without dissection of each animal, and they pose probiems of
maorphology and taxonomy which cannot be resolved at this time without
comparison with amplnln(.hzd:a of other parls of the world. Some species
are known to be widely distributed, ez, Gitenopsis pusilloides [rom the
eastern Pacilic and New Zealand (sec Shoemaker 1942, and Hurley 1955)
and Amphilochus neapolitenus [rom Europe, eastern Pacific, Australasia,
and south Africa. Of the latter species it must bhe said that some records
remain dubious unless it can be confirmed that a complete dissection and
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comparison was made by the identifier. In southern California a species
ol Gitanopsis mimics 4, an)nlimm.'s in external eriteria and differs essen-
tially only by ils generic character. the large triturating mandibular
molar. {n ,Implnlochus this molar is vestigial and fmrnerl into a small
bump which occasionally is armed with a few spines,

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

The extent of variation is shown in tahle 1 and in figure 1. These
intertidal amphilochids all show the same {ollowing characlers: telson short,
about hall as long as peduncle of uropod 3; first LrnaLhnpuds; almost identical
{see Tigures), arhclc 5 with a long but stout hind lobe which reaches about
75% along the hind edge of article 6: hands of uuathopnd 2 quite large
and ]mmd, anlennae, pcraeopoda, he 1(]. and pleonal epimera all similar.

OFf particnlar taxonomic value are the short telsons, well developed
first gnathopods and broad hands of the second gnathopods. Ln contrast,
a number of species in both dmphilochus and Gitanopsis have elongated
lelsons, simple or otherwise modified first gnathopods and small, narrow
second gnathopods.

Tt was helieved possible [rom initial analyses of 3 distinet animals
itypes A, H. B of table 1 and Jig. 1) thatl a single specics might be repre-
sented. Thiz would require proolf that (1) « radical transformation
look place in the mandibular molars, cither from a simple bump w a
strong triturating surface or vice versa; {2) thai the length of arlicle
3 ol gnathopod 2 was variable and became transformed from short to long
during growth; and (3} that varions minor characteristies could he key ed
Lo b]){'Ll{]C species, such as shape of first coxa, stoutness of spine on article
2 of gnathopod 2, presence or ahsence of spines on the hand of gnathopod
2 and size of eyes.

By rearranging the data of table 1 into the diagrams of fig. 1, it was
shownr that three distinet populations are present, and that the generic
diflerences between Gitanopsis and Amphilochus hold true in young and
old animals. No translormation or inlergradation were zeen in mandibalar
molars; ovne 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 premoll anatomy of mandibles hearing
small molars but none was seen. 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 culting teeth and spines. Sm(e the length of the
[ifth article of gnathopod 2 was consistent for bwo populations in both old
and younyg it was considered that two species of Amphilochus were present.
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Tahle 1

Variation in intertidal amphilochids of southern California, illustrated in diagrans
of Tigure 1.
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A Amphilochus neapolitanus,
3.0 mm terminal adult 0 + + 0 ] -
B Amphilochus neapolitanus,
25 mm 0 i\ -+ 2 + +0
CF Amphilochus neapolitanus.
2.5 and 1.7 mm 0 +0 + 1 0 +
D Amphilochus neapolitanus,
2.3 mm 0 + + ] 0 -+
LG Amphilochus neapolitanus,
2.9 and 1.2 mm 0 0+ + D 0 +
HI Amphilochus litoralis,
2.3, 2.0, 1.7, 1.5 mm 0 0 0 0 {} 0
T Gitanopsis pustlloides.
original description -+ 0+ i 0 i} -+
K Gitanopsis vilordes,
n. sp,, 3.5 mm - + -+ 2] -+ +
Amphilochus litoralis,
original description 0 0 0 G 0 a

A search was made for hatched juveniles still remaining in brood pouches
so that confirmation could be made, Hatched juveniles of the shorl-form
Amphilochus bore short [fth articles. The only juvenile discovered of the
long-form dmphilochus also bore short fifth articles, indicating that article
5 increases in length alter 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
associaled with small [emales were [ound, but the demonstration of penial
projections would have to be done with serial sectioning because 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,
either half as long or fully as long as article G; 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 articke 5 of gnathopod 2. Figures are coded to table 1 for
identification.
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To summarize: in amphilochids larger than 1.2 mm the generic
and specilic criteria such as molars, first coxae, and second ‘rnaLho]m(L
as diagnosed in the following pages are stable, The size of the eyes and
dmelopment ol spines on the hands of gnathoped 2 are wnstable and do
not necessarily indicate specific idenlity, 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 ecologist
desiring the means lo identify large numbers of specimens in as rapid and
accurale a manner as possible. It is dillicult, at best, to identify the
amphilochids of seuthern Catifornia, but the Jollowing key has Dbeen
useful. Gitanopsis pusilloides has not been recovered in southern California
but is included for clarity,
1. Projecting lobe of article 5 ol gnathopod 2 reaching
anly half way or less along hind edge of article 6 i
1. Projecting lobe of article 5 of wtmthnpad 2 1'L':1c-hing the full
Tength of the hind edge of article & v D
2. Gnathopods 1 amI 2 similar in size and structure,
projecting lobe of article 5 on hoth gnathopods so shorg
as scarcely to appose the hind edge of article
0 veorreenn. Gitanopsis pusilloides (see [igs. in Shoemaker 1942)
2. Gnathopod 2 mueh larger than 1; hind lobe of article 5
on gnathopod 1 re: uhmfr about 75% along hind edge ol
article & .o R URUOPORORO _flmpfnludnm litoralis
3. Eyes small (width of eye much ~hmtvr t]mn rostrum).
usvally round, nceasionally slightly

b

OVOIA oA pOChus neapolitenus
3. Lyes large (width of eye much longer than restrum),
usually oval ... eteeentaaiaes Eeeerere e eete et baeee s baneteerat snsseerbiestenosrennseersnie D

5. Eyes infermediate in size {dissect mandible for conlirmation)
4. Eyes with black centers surrounded by pale
ommalided .oooenccnieiiiennvennnn, Gianopsis vilordes, n. sp.
4, Eyes generally diffuse, occasionally with pale evidence
of central darkening ........... Amphilochus neapolitunus (dissect
mandible for confirmation )
This key is useld in identilying about 956 of the specimens of
amphilochids, the remaining 59 requiring mandibular dissection for
specific (actnally geveric) confirmation.

Illustration of Amphilochids
Table 1 and fig. 1 show more variation in each of the three species
of amphilochids than is drawn in the figures of each species. For instance,
the ligures of Giltanopsis vilordes n. sp. show bwo spines on the hand of
anathopod 2, and the [igures of A, neapolitanus show none, but specimens
of the latter often have these spines. The range of variation of each
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species shoutd be checked in table 1 and fig. 1 because the ather figures of
each gpecies are not wholly discriminatory.
Genus Amphilochus Bate

Prohlems of spevies recognition have already been discussed in this
iscuss the [inal nomenclatural assignments of the

zenus. It remains to
various specivs. The species hevein recognized as dmphiloe s nmpollmmh
Della Valle secms unquestionably to be that Mediterranean species. Were it
ot for Enequist’s (1930) erection of 4. boredlis and his contrasting it with
A. brzmrrur.s by very minor points T should assign the southern California
A. litoralis Stout to the species d. brunnens. J'mp[u[udm.s Hitoralis differs
from A. brunnews in characters just as minor as those pointed out for
A. borealis Iy Eneguist, and I am not convineed that these are of vatue,
The new species to be described is so similar to A, spencebatel that T have
hesitated in its erection and carry the belief that it will prove 1w be a
synonym ol 4. spencebatei. The only dilference is the slightly produced
anterodistal end of the hand of gnathoepod 2, auwd this process is so Lrans-
parent that it may have been overlooked in the original description of
A spencebatei. This difference is probably the result of the development
of better nllfrnu('opu“« It would seem logicat that if dmphilochus neapoli-
tanus 1s present in southern Calilornia tln—?n Ao brunnews and A, spence-
bater also would be present there; on the other hand if 4. brunnens-like
and 4. spencebutel-like species have differentiated in the eastern Pacific
whty has nol 4. neapolitanus? TE the differences discovered in A. litoralis
and he new species lo follow were of greater magnitude it would be
aceeptable to consider them as distinet races or subspecies which had
differentiated with low gene flow or high mmtation rates in the castern
Pacific, whereas it would have to be supposed that A. neapolitanas had
either some gene [low with its Mediterranean population or a low mutation
rate.

1 believe that examinalion of this problem in other parts of the world
will confirm my suspicion that A, frerelis 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 (1938).

1. Hand of gnathoepod 2 projecting anterodistally ...... RTRTOTUTN crrenean 2
1. Hand of gnathopoed 2 nut projecting anterodistally ... 3
2. Coxa 1 shott, square; telson triangular ... veeirenren. Munudens

2. Coxa 1 lung. rectangular, telson ovale .......... pieadurus, n. sp.

3. Telson longer than peduncle of uropod 3 .. Leneimanas
3. Telson two thirds as forg as pedunele of uropod 3, or less v 4
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4. Process of article 5 on gnathopod 2 projecting only
hallway aleng hind edge of article 0 oo, 5
4. Process of article 5 on gnathopod 2 projecling seven
eighths to fully along hind edge of article 6 i,

~3

5. Article 5 of guathopnd 1 projecting more than three
fourths along hind edge ol article 6 e
5. Article 5 of lrnalhopod 1 projecting about hallway
along hind edge of article 6 .. O

. litoralis

6. Telson two thirds as loug as peduncle of uropod 3,

article 5 of antenna 2 *«ulwqual to article 4, mandibular

palp artide 3 longer than article 2 .o, brunnens
6. Telson hall as long as pedoncle of uropod 3. article 5

of antenna 2 subequal to article 4, mandibular palp

arlicle 3 shorter than article 2 .o borealis
7. Hand of gnathopod 2 more than 809 as wide as long ...... marionis
7. Hand of gnathopod 2 less than 706 as wide as long oo, 8
8. Antenna 1 reaching only to end of pedunch on
antenma 2 .. weerenmienenienennns Spencebatei
8. Antenna 1 L’\(.t‘(‘dlll“’ end 0[ pudunclu on anlemm 2 e, 9
9. Dactyls of gnathopods attenuated at very Hp ...ccovvevees filidactylus
9, Dactyls of gnathopods not atterualed at very Up .vvieicencenen 10

10. Process of article 5 on gnathopod 2 reaching full

length of article O oo neapolitanies
10, Process of article 5 on gnathopod 2 reaching

seven eighths along article 6 e, schubarti

Amphilochus literalis Stoul

Fig. 2
Stout 1912: 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 subehelate, the palm slightly oblique,
the projecting lobe of article 5 reaching about 75 along hind margin
of article 63 gnathopod 2 considerably longer than 1. the hand quite stout
but less than 7007 as wide as long, the palin nearly transverse, the hind
lobe of article 5 projecting only hall way or less along hind cdge of
article 6; hands of pnathopods lacking anterodistal cusps; dactyls of
gnathopods nol attenuated at extreme tips; telson considerably shorter
than peduncle of uroped 3; coxa 1 lohate below,

Marerian: 115 specimens from 11 intertidal samples at Pr. Fermin,
Corona del Mar, and La Jolla, Calilornia, during the years 1947 to 1950,
coll. by J. L. Bumard and one sample h\' R. I. Mengies, all in formalin
washes of the [ollowing materials: coralline algae, m(,LS, the surl-grass
Phyllospadix sp.. and the algae Egregia sp., and Pterocledin pyramidale,
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The species was not Tound in the samples collected in 12 foot depths or
greater, and the deepest record is 6 leet. Reported by Stout from Laguna
Beach, in Phyllospadix.

Remanxs: This species is very closely related to Amphiochus brun-
neus Della Valle (see Chevreux and Fage 1925} and to 4. boredlis
Enequist (1950} Dbut is distinguished by the {irst gnathopod which has
a different appearance most easity seen when comparing figures. In
essence, the hind lobe of article 5 is much longer and stouter in A. Ltorelis,
enveloping more of the hind edge ol article 6. Amphilochas borealis is very
closely related to 4. brunnews and the points of dilference so well noted hy
Enequist are quile minor and may be subject to small genetic variables or
to the genetic response in the different environments of the two species, one
being from the Meditervancan, the other from the colder Skagerrak.

Distrisunon: Koown enly from the intertidal of southern Calilornia.

fre

Fig. 2. Amphilochus Kioralls Stout. Female, 2.3 mm, Barnard sta. 27: A, head;
B, antenna 1: G, mandible; D, coxa 1; EJF, gnathopods 1, 2; G, telson and
uropods 3 and 2,
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Amphilochus ?neapolitanus Della Valle
Fig. o
Stebbing 1006 150: Chevreux and Fage 1625: 112-113, fgs. 106-108.

Diacnosts: Eyes uspally small, round or slightly oval, lovmed of darkly
pigmented centers surrounded by pale ommatidea, oceasionally large (see
figures), the dark centers not distinet; antenna 1 reaching beyond peduncle
of antenna 2; gnathopod 1 subchelate, the palm ahﬂfht}v Di)hqlw. the
projecting lobe of article 5 reaching about 759 along hind margin of
article 6; gnalthopoed 2 considerably larrrpr than 1, the hand quite stout but
fess than 700 as wide as long, the palm nearly transverse, the hind lohe
of article 3 projecting Tully alonrr hind edge of article 6: hands of gnatho-
pods lacking anterodistal cusps; dactyls of gnathopads not attenuated at
extreme Llips; telson considerably shorter than peduncle of uropod 3; coxa
1 quadrate, with siraight lower edge.

MaTERIAL: 108 specimens from 10 intertidal samples at Pr. Fermin,
Corona del Mar, La Jolla, California and Ensenada, Baja California, during
the)mra 1947-1950, coll. by I. L. Barnard and 2 samples by B, . \h‘uzlm
in formalin washes of the {ollowing malerials: rocks, Phyllospadixz (surl
grass), the alga Egregia, and varions coralline algae. In 2 samples from
depths of 12-30 feet and in one sample at 60 [eet {iotal of 3 specimens
[rom 3 samples).

Remaris: As in all of the southern California intertidal amphilochids
the first antenna bears a uniarticulate accessory flagellum not menlioned
previously in A, neapolitanns; apparently this has heen overlooked in other
amphitochids because Hurley described it Tor Gitanopsis pusilloides Shoe-
maker.

The telson of specimens at hand is somewhat more pointed than
figured by Chevrenx and Fage (1923). and in the large aberrant adults
with large eyes the second article of the [irst antenna is quite broadened
and setose along one distal margin.

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

The anterior spinaltion on the hand of gnathopod 2 vacies from no
submarginal ~pmus to 1 or 2 spines.

This species is separated with dilficulty (rom Gitanopsis vilordes,
. p.. but most of the specimens have small eyes in contrast fo the large
eyes of Gitanopsis. When In doubt, one must dissect the mandible.

Distrisurion: Probably civewmtropical and warm-temperate,

Amphilochus picadurus, new species
Fig. 4
Dragxosis: Eyes medium size, subeireular, formed of darkly pigmented
cenlers surrounded by pale ommatidea; antenna 1 reaching only 1o end
of peduncle on antenna 2; gnathopod 1 subchelate, the palm obligque, the



Fig. 3. Amphilochus neapolitanus Della Valle. Female, 25 mm, Barnard sta. 33; A, lateral view; B, antenna L C. part of maxilli-
ped: DEF, views of gnathopod [; GH, views of gnathopod 2: I, telson.
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projecting lobe of article 5 reaching about haliway along hind margin of
article 6; gnathopod 2 considerably larger than 1, the hand moderalely
stout, less than 700 as broad as long, tlw palm nearh transverse, the hind
fohe of article 5 projecting almost [u]]} along hind margin of article 63
hand of gnathopod 2 hmrmg a small cusp al anter adistal end; dactyls of
guathopods not attenuated at extreme lips: telson considerably shorter
than peduncle of uropod 3; coxa 1 long, rectangular, lobate belaw,

HovoryreE: AHY No. 5727, female, 2.5 mm,

TYPE LoOCALITY: Station 4856, off Palos Verdes Pt, 35-17-30 N,
118-25-20 W._ 11 [ms, February 8, 1957, hollom of green mud and rock.

MarErIAL: 66 specimens Irom 15 stations. A sublidal species in depths
ol 2 to 20 {athoms, with an overall density of 0.4 animals per square meter
on the coastal shell,

RevaTionsHIP: As stated in the inlroduction to this genus the writer
considers it probable that this species 1s a synonym of 4. spercebatei, [rom
which it differs only by the small anterodistal cusp of the hand on the
seccond gnathepod. What Is of interest is the preat similarity in the [irst

coxa, the length of the [irst antenna and the lcngth of the projecting lobe
on arlicle 5 of gnathopod 1.

Fig. +. Amphilochus picadur uv n. sp. Female, 2.7 mm, sta. 4+8356: A, head; B,
mardible; C.ID, gnathopad 1: E, gnathopod 2; F, telsun,
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Although simple, the mandibular molar of this species is much longer
and sharper than in the other two species of dmphilochus described herein.
Genus Gitana Boeck
Gitana calitemplado, new species
Fig. 5

Diacnosis: Sixth articles of gnathopods 1 and 2 about 1.7 limes as
long as [ifth articles; article 5 of gnathopod 1 with poslerior lobe short,
not opposing hind edge of article 6; article 5 of gnathopod 2 produced
into a slender bhut short lobe, apposed to posterior edge of article 6 lor
about one fourth of its length, the lobe blunt, not acute; article 6 of
peraeopods 1 and 2 about 1.5 limes as long as article 5.

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

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

MaTERIAL: 20 specimens from 10 stations.

B,

Tig. 5, Gitang ealitermplado, n. sp, Female, 2.0 mm, sta. 4863: A, Jateral view:
B,C, gnathopods 2, 1; D, telson.
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Reramionsuip: This species differs from the three other species of
Gitana, G. abyssicoln, G. rostrate, 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 lobes of the filth articles on the
gnathopods also is signilicant, especially in distinguishing the species
from . sarsi which has aeute hind lobes, wheveas in G. calitemplado they
are Dblunt,

The mounthparts are these of Gituna, with a large ridged mandibular
molar, a uniarticulate first maxillary palp, and a nen-excavate inner
margin of the ouler plate on the maxilliped, The third uropods are missing
on all of the specimens at hand, as well as the ends of peracopods 3-5.

Feorocy: A rare species, with an overall density of 0.2 animals per
square meler on the coastal shell, but limited to depths of 5 to 30 fathoms,
with a frequency of 1.0 animals per square meter.

Genus Gitanopsis Sars
KEY TO GITANOPSIS

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

1. Pleen segments 1 and 2 dorsally smooth ., 2
2. Gnathopod 1 simple, lacking distinel palm e 3
2. Gnathopod 1 sulichelale, bearing distinet palm ..o ORI !
3. Process of article 5 on gnathopod 2 short, not appesing
hind edge of article 6 ... e v SRRRTSRON v SEmplex
3. Process of artiele 5 on gnathopod 2 long, reaching
fully wlong hind edge of article 6 ... v e TROCQUIPES

4. Telson as long or longer than peduncie of uropod 3 .. B
A, Telson two thivds as long as peduncle of uropod 3
OF LES5 e ererennne et ST RUROION oo T

5. Article 6 of fma\hupml large. about three fourths as

wide as coxa 2, the process of article 5 reaching Tully along

hind edge of artiele 6 ... reerenes creresnt st neienenereneees WIETHLES
3. Article 6 of gnathoped 2 smail, about hall as wide as

voxa 2, the process of article 5 not reaching fully along

hind edge of article G e 6
6. Sixth articles of gnathopods 1.2 scarcely constricted

proximally ... cerrres e v . Squamosa
6. Sixth articles of gnathopods 1-2 strongly constricting
proximally ...... crereees cereneran OO UOPORVVOOPORIYs 'e7 124
7. Process of article 5 on gnathopoed 2 short, searveely
apposing hind edge of article 6 i - pusifloides
7. Process ol article 5 on gnathopod 2 long, rud(hnw
almost [ully along hind edge of article 6 ORI -

8. Hand of gnallmpod 2 almmi as broad as lnnﬂ VST /7771 1113
8. Hand of gnathopod 2 less than 7007 as hruad
as long ... BT SO USPRUTTUPT ORIV URO et s 9
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9. Process of arlicle 5 on gnathopod 2 veaching only hall

way along hind edge of article 6 ..o puu[!a and tortugae™
9. Process of article 5 on gnathopod 2 reaching three fourths
along hind edge of article 6 ... rererirnnren crrrere e vilordes. n. sp.

*indistinguishahle

Gitanopsis vilordes, new species
Iig. 6

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

Hovoryre: AHY No. 4920, {emale, 3.0 mm.

Type LocALlTY: Barnard station 27, intertidal of Pt. Fermin, October
21, 1949, wash of alga Fgregia sp.

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

Rerarionsutp: This species is closely related 1o heth Gitanopsis
pusifle. K. H. Barnard (1916} and G, tortegee Shoemaker (1933). Even
though Hurley (1935) religured parts of G. pasille, I am unable 10 dis-
tinguish it from . lortugae. The new species apparently differs from both
species by the slightly longer process of article 5 on gnathoped 1, and is
notably dilferent from €. lortugaee by its large eves. Lis further relationship
may he seen in the key to Gitenopsis above.

Family LEUCOTHOIDAE

Genus Leucothoe Teach

Leucothoe alata J. L. Barnard
IMgs, 7D, E, F

Eeucotltoe minima, J. L. Barnard 1952: 9-12, pl. 1 {(not Schellenberg 1925).
Levcothoe alata J. L. Barnard 1959: 19-20, pl. 1.

MarteriaL: 10 specimens [rom 3 open-sea stalions.

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

ReMarks: The sixth article of gnathapod 1 is more slender than seen
in the forms of this species {rom Morro and Newport Bays.

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

Sars t895; 283, pl. 100, pl. 101, lig. 1. Stebbing 1906: 163-166; Gurjanova 1051:
486-488, fig. 319.

MaTERIAL: 6 specimens from 3 stations.

Recorps: Shallow water algal stations, less than 10 fms depth, from
Santa Monica Bay, Pt. Conceplion and Montercy Bay. A species widely
distributed [rom subarclic waters to south temperate regions; perhaps
universally distributed.

Resarks: The palmar margin of gnathoped 2 in the present speci-
mens is not crenulate but bears pairs of setules. In young specimens
{Fig. 7A) the third article of antenna 1 is relatively longer in relation o
articles 1 and 2 than in adult specimens which are [gured by Sars. The
length of this article has been an important distinguishing characteristic,
It appears to the writer that as growth proceeds this article remains the
same size while articles 1 and 2 elongate. and, thus, it is relatively smaller
in adults than in juveniles. This does nat appear to he the case in L. olata,
another local species. Demonelration of sueh dilferential growth may
necessifale revisions in the taxonomy of the genus.

Family THAUMATELSONIDAL
This family was erected in 1938 by Gurjanova for a group of genera
split ofl from the Stenothoidae and the former Metopidae that are aberrant
in their Tused urosomal segments and in their large telson which apparenily
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is considerably thickened dorsoventrally. The thickened telson is mest
strongly developed in Prothaumalelson nasuinem  (Chevreux 1912) and
perhaps least in Thewmatelson cultricende K. H. Barnard (1932). Fusion
lines definealing segments of the urosome are seen in some species and
not in olhers. In 1955 Shoemaker described a new species Prothaumatelson
carinalum in which the telson was normally stenothoid and only the last
lwo urosomal segments were distinetly [used, the [irst urosomal segment
being distinet. This species forms an intergrade hetween true stenothoids
and true thaumatelsonids, In the following papges the writer describes an-
other new species which forms a link between lhese two families; like
Shoemalker’s species it has the first urosomal segment distinet and 2 normal
stenothoid telson, butl, unlike P. carination and all other known thaumalel-
sonids, not all of the last 3 peracopods have slender basal articles. Of
course, many lrue stenothoids also have these slender peraeopods.

There should be concern over just where to split off Lhe Thaumatel-
sonidae In light of Shoemaker’s species and the one to follow, particularly
hecause of lhe telsonic variability in deseribed thaumatelionids and the

Fig. 7. Leucothoe spinicarpa (Ablldgaard). Male, 2.75 mm, sta. G425: A, anlenna
1: B,C, gnathopods 1, 2. Leucathoe alata J. L. Barnard. Male, 3.0 mm, sta. 6425: D,
antenna 1; EIY, gnathopods 1, 2.
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variation in the degree of fusion of urosomal segments even in obvious
thaumatelsonids. For the time being, the writer suggests leaving Shoe-
maker’s species in the genus Prothawmatelson of the Thaumatelsonidae,
because it forms a neat link to the type species of Prothaumatelson. Both
species have chelate second gnathopods, hut the type species, . nasutum
has the fully modified telzon. Thus, Prothawmatelson is the only stenothoid-
thaumatelsonid genus with chelate second cnathopods.

The writer prefers to assign the [ollowing new species to the Steno-
thoidae, and on that basis it falls into the genus Stenothoides Chevreux, if
one ignores the [using of the last two urosomal segments. The very great
difliculty in zeeing the urosomal segments in these small. shiny, translucent
animals suggests the possibility that other known stenothoids also have
these segmentls fused. The new species is quite elearly 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 hy evanesence of the mandibular
palps, linearization of the Dbasal articles of the peracopods, Iusion of the
pilp articles on the [irst maxillae, complete foss in most cases of the acces.
sory 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 slep further in their degeneration. The
ohvious relationship to the Stenolhoidac causes one lo suggest that the
Thaumatelsonidae be considered a subfamily rather than a full family.
However, there is argument in the other direction: [lor instance, that the
Liljeborgiidac are nothing more than Gammaridae with reduced mandi-
bular molars and yet are kept as a distinet family, and Bulycheva’s
partitioning of the Talitridae into subtilely distinet families.

Family STENOTHOIDAE

This Tamily has a plethora of variation involving criteria of mouth-
parts, gnathopods. and peraeopods. 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, alter which he can proceed
to identily species on the basis of characters recognized without disseclion.

[n a fauna such as that of southern California, the initial exploration
is difficull because the animals of this family are quite small, but on the
other hand the diversity is quite low compared with that of the north-
weslern Pacific (Gurjanova 1951). It is easy to break off mandibular
palps during dissection. and it is quile dilficult to decide whether a lirst
maxillary palp is biarticulate or uniarticulute because the joint lines are
difficult to resolve. Furthermore, the distinctions between genera are nol
as greal as the excellent keys of Gurjanova (1938) (1951) and Shoemaker
(1955} would indicate: for instance, there is litde difference in the degree
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of expansion of the second article on peracopod 5 hetween Metopella
longimeng and Mesometopa extensa, but this is the principal diflerence
between these Lwo genera, and the situation is intergraded by Metopella
neglecta which has the upper half of that article expanded and the lower
hall narrowed.

Tn addition, the systematist is frustrated by such cases as Wetopella
pacifica Holmes (1908) from Monlerey, California, and the new specics
of Metopefla to follow [rom soulthern California which, indeed, have
identical second male gnathopods and apparently the same peculiar dis-
parity between peracopods 1 and 2. Yel the {irst gnathopods are entirvely
different, for in M. pecifice the first gnathopod is subchelate and in the
new species it is simple. The systematist is lelt with the same sense of
disproportion as noted above in the case of Lencothoe spinicarpa, where
=0 much variation is encountered in the same species thal most previous
syslemalic 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 W Stenothoides. The type N])L‘(_‘!EH of Stenothoides, S. perrieri
Chevreux {1900) has both pL‘.l(—,‘aE[‘)]]()(I:\ 3 and 4 bearing a slender second
arlicle, and anly peracopod 5 has the expanded second article. All remain-
ing species assigned fo ‘?I(luulh()id(’s since that time have been [ike S.
falfpe.s Lhu\wu\ and lage {1925) a species which has only peracoped 3
bearing a slender article wlnle both peraeopads 4 and 5 support an inflated
article, Thus. the type of Mesostenothoides must [all to Stenothoides, and
a new name must be provided for all other species previously assisned to
Stenothoides.

Stenothaides Chevrenx, new synonymy

Stenothoides Chevreeux 1900: 55.
Mesostenothoides Gurjanova 1938: 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.
Typee: seEciEs: Stenothoides perrieri Chevreux {1900),
List ov spEcIEs:
Stenothoides (7Y bicoma, n. sp.
Stenothoides perrieri Chevreux
Mesostenothoides pirfoti Gurjanova
Mesostenothoides slustnikovi Gurjanova
Mesostenothoides smirnovi Gurjanova
Hesostenothoides wenoi Gurjanova

Stenothoides (?) bicoma, new species
Fig. 8
Discyosis oF MALE: Last two urosomal segments fused but pleon not
otherwise aberrant as in some species assigned to Thaumatelsonidae {see



Fig. 8. Stenvthoides bicoma, n. sp. Male, 1.5 mm, sta. 4843: A, lateral view: B.C, gnathopods [, 2; DEF, peracopods 3, -, 5; G,
maxilliped: H, uropod 3; T, telson. Male, 4+ mm, sta. 5202: J K, gnathopods |, 2, minus sctae. Female, 3.5 mm, sta, 5202: L.M, gnatho-
pods 1, 2, minus selae,
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previous discussion); telson bearing three lateral spines on each side;
enathopod 1 with article 5 longer than article 6, its article 7 simple, not
sefose, its article 4 searcely pm(hwvd palm of gnathopod 2 ollique, bearing
a large mullitoothed provess near Finger hiuge and a large, acute dt‘hnmu
pmuwa with the excavation between them heing quadmlu' anftennae &u})—
eqgual in length; mandible lacking palp: palp of maxilla 1 uniarticulate,

FrATALE: Palm of gnathopod 2 slightly oblique, delined by a distinel
tooth at hind corner and bearing along the palmar margin well-developed
teeth, wne of which is larger lhdn the ulln-rm

Horotyere: AHF No. 5610, male, 3.0 mm.

Tyrr vocavrry: Station 4785, near Pt Coneeplion, 34.27.00 N,
120-08-30 W, 30 fms, December 18. 1956, bottom ol green silt,

Martiursr: 90 specimens from 29 stations.

Revarvionsire: This species is distingnished among members of the
genus Stenothoides by the elongated filth article of the first gnathopod,
but is otherwise particularly related to S, sfestnikovi Gurjanova {see 1951)
by the male second gnathopod.

Ecorocy: This species has an overall density of 2.2 animals per square
meler on the coastal shell. It is distribuled principally hetween the depths
of 21 and 40 [ms, but is found as shallow as 6 fathoms and as deep as
60 [athoms.

Stenula, new name
Stenothoides Chevreux, Chevreux and Fage 1925: 130 (not Chevrenx 1900);
Gurjanova 1938: 279-280: Gurjanova 1951; 45,
Diaenosts: Article 2 of peracopod 3 slender; article 2 of peracopods
4-5 broad; palp of mandible and palp of maxilla 1 each uniarticulate.
Tyre specres: Steaothoides latipes Chevreax and Fage, 1925,
SPECIES ASSICNED TO THIS GENUS:
Stenothoides angusta Shoemaker
Stenothoides arctica Gurjanava
Stenothotdes bassarginensis Gurjanova
Stenothoides beringiensis Gurjanova
Stenothoides carinatus Gurjanova
Stenothoides Iatipes Cheveeux and Fage (type)
Stenula modosa, new species
Stenothoides raimanovi Gurjanova
Stenothoides serripes Gurjanova
Stenothoides ussuriensis Gurjanova

Stenula modosa, new species
Fig. 9
hacxosis oF remaLe: Eyes quite large, tound, occupying almost
the entire side of the head; gnathopod 1 simple, the hind edge of article
6 with slender {not stout) setae, the finger bearing slender setae on its
hind edge; palp of mandible as long as width of mandibular apex,
slender; fourth articles of peraeopods 3-5 not strongly produced posteriorly



3. No. 3

[ 1

Vour.

isT

AL

NATUR

Pactrie

‘uosgal i ip C) spedesvasd
' g g podopeud i i1 podompeud oig faara qmamef Yy fyger st o'p taddjooy epuwegy ds u tpsopow pynuarg G By




1962 Bangnanp: BeEmNTHIC AMPIUPODA 139

first arlicle of ramus of wropod 3 longer than peduncle; uropoed 3 lacking
spines except for one alb articulation ol articles 1 and 2 of ramus; telson
linguiform, unarmed; body not carinate,

Mave: Unknown.

Hovroryre: AHY No. 5728, female, 2 mm.

Type Locanrry: Station 4821, near Pt. Conception, 34-25-18 N.
120-14-20 W, 50 Ims, bottom of green mud, January 17, 1957,

MaTERIAL: 3 specimens [rom 3 stalions,

EcoLocy: Recorded from depths between 31 and 50 {athoms.

inLavionsaip; This species resembles Stenothoides anguste Shoe-
maker (1953) by its large eves, but differs by the shorter hind lobes on
the fourth articles of peraeopods 3-5 which in S. anguste overextend and
reach the ends of the fifth articles.

The simple Tirst gnathopod of the new species distinguishes it {rom
S. carinatus (ymjaum {1933), S. arctica Gurjanova 11951) S. hassar-
ginensis Gurjanova (see Gurjanova 19511, and S. serripes Gurjanova
{1955}, It dilfers by its large eyes [rom S. beringiensis Gurjanova (1948),
S. ratmanovi Gurjanova {1948), 5. wssuriensis Gurjanova (1948}, and
S. latipes Chevreux and Fage (1925).

Ouly the female of the species is known, so that the size of the cyes
is necessarily used to distinguish it from some of the species, but with
the discavery ol the male there may be other criteria available for
distinetion.

Genus Metopa Boeck

Metopa dawsoni new species

s, 10, 11

IHAGNOSIS OF MALE: Gnullmpnd I 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 8, bearing 4-5 selules along tnner margin,
its article 2 slender, its article 4 not strongly produced behind; gnathopod
2 with neacly transverse palm defined by a large deflexed tooth which
points medially when not flattened on the microscopic slide, its palm with
a large excavalion and a multitoothed process near [inger Jnnge, its article
7 Tailing to reach the defining tooth, its article 3 produced anteriorly, its
article 4 unusual in forming a thin, transparent process on the medial
side of article 5 and bearing an anterior spine, its arlicle 5 hearing
minute denticulation along avterior edge; antenna 1 slightly longer than
antenna 2; accessory flagellum forming a minute hump; coxa 4 not sinuate
along lower marging third pleonal epimeron slightly atfenmated and
quadrate at lower corner; telson with 3 lateral spines on each side; fourth
article of peracopods 4-5 slout.

FeaaLie: Article 6 of gnathopod 2 longer than in the male, abow
two thirds as long as article 3: gnathopod 2 Jike that of male hut principal
palmar excavation much smaller. the delining tooth much smaller and
not defllexed so that the palm s largely formed u[ the toothed porlion seen
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5]

in the male, the finger nearly reaching end of palm, its article 3 morc
strongly produced than in male,

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

Tyre LocatITy: Station 6098, off Pt. Fermin, 33-38-45 N, 118-14.15
W, 24 [ms, February 19. 1959,

MATERIAL: 36 specimens fram 12 stalions.

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

TFig. ||, Metopa dawsoni. n. sp. Male, .3 nun, sta. 6105: AB.C, gnathopnds 1, 2, 2.
Female, 3.8 mm, sta. 3828: DT, gnathopads 1, 2. Female, 5.0 mm, sta. §132: K.
gnathoped 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 by Gurjanova (1948} but
separated in her generic key again in 1951. Prometops diflers from
Metopa by the presence of an indistinctly biarticulate accessory lagellum,
The new species herein has a minute, 1-jointed accessory [lagellum. By
retaining the genus Prometapa, it is possible to state that the genus Metopa
is confined to the northern hemisphere.

Metopa dawsoni dillers {rom several other species in the genus by
minor characteristics as follows: From its closest relative, Melopa wiesei
GCurjanova (see 1951), it dillers by the different angle of projection of
the last tooth on the [inger-hinge process of male gnathopod 2, (in A.
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 Metopa alderi (Bate) (see Sars 1895; pl. 86) it dilfers
by the much more elongated fifth article of gnathopod 1, with more slender
sixth article, the shorter seventh article, and the presence of telsonic
spines. In gnathopod 1. M. dutwsont dilfers in like respect {rom M. spec-
tabilis (see Sars 1895: pl. 87) and M. beeckii (see Sars 1895: pl. 88).
The lemale of M. dawsoni vesembles closely the lemale of M. robusta Sars
(1895: pl. 90, Tig. 1} but differs by the stouter first gnathopod and less
strongly produced Tourth 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

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

Metopella aporpis, new species
Figs. 12, 13

Diacnosis oF MaLE: Articles of antenna 1 not produced; article 6 of
anathopod 1 shorter than article 3, simple. its edges parallel. its posterior
edge with 4-5 long setae; article 7 of gnathopod 1 hall as long as arlicle
6, with 3-4 selae on posterior edge; palm ol gnathopod 2 nbhquv formed
of a shallow quadrate excavation hounded on hoth sides by a leng, sharp
tooth, the posterior one forming the delining tooth, the anterior teoth
Iumnrr an exlension [rom a mlnululv toothed process near the finger hmrrv'
gnathopod 2 with article 7 nearly reaching end ol palm, ils article 1
[orming a medial translucent lIobe projecling anteriorly and appresm}(]
to the side of article 5, the anterior edge of article 5 with rows of minute
denticles; peraeopod 1 much longer than peraeopod 2 and poorly spinose,
peracoped 2 having numerons stout posterior spines on article 5 and 6;
telson with 2 lateral spines on each side near base.

Mandibular palp long, apparently biarticulate; lirst maxillary palp
uniarticulate.
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Fig. 12, Metopelia aporpis, n, sp, Male, holotype, 2.4 mm, sta. 4834: A, iateral
view; B, gnathopod 1; C,13.E,F,G, peracopods 1, 2, 3. 4, 5: H, uropod 3.
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Featare: Gnathopod 2 with palm obligque, irregularly toothed, with
one large medinl tooth and a large defining tooth, the finger [failing to
reach end of palm; telson with 4 spines on cach side near hase,

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

TvpE Locanrry: Station 4834, near Pt Mugu, 34-00-20 N, 119-01-45
W, 77 fms, rock bottom, Febmary 6, 1957,

Rurarioxsetip: This species is closely related o Metopelle pacifica
{Holmes 1908), from Monterey, California, but differs by the simple,
not subchelate, first gnathopod. The resemhblance of second gnathopods is
amazing, and one wonders il the configuration ol gnathepod 1 as drawn
[or M. pacifica were correc.

The new species differs from 3. buynitzkii Gurjanove (see 1951),
M. meacrochira Gurjanova (see 1951) and M. carinate (Hansen) (Gurja-
nova 1951) by the elongated fifth article ol gnathopod 1 and by the
guite different confignration of male gnathopod 2. It differs from M.

He,

Fig. 13. Metopella aporpis, n. sp. Female, 2.5 mm, sta. $834: A.B, gnathopods 1, 2.
Male, holotype, 24 mm: 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;: [rem M. neglecta {Hansen) {see Sars 1895) by the parallel edges of
article 2 on peraeopod 5; from M. longimana (Boeck) (sce Sars 1895)
by the second male gnathopod, which in M. longimaene has a nearly trans-
verse palm; and [rom M. anguste Shoemaker (1949) by the palmar
provesses on male gnathopod 2.

MaTertarn: 5 specimens [rom 3 stations.

Ecorocy: Known [rom 2 stalions in southern California at depths
of 46 and 77 Ims and [vom Monterey Bay at 14 Tms.

Parametopella Gurjanova
Gurjanova 1938: 281; Gurjanova 1931: 478,
Macnosis: Mandible lacking palp; palp of maxilla 1 uniarticulate:
second articles of peraeopods 3-5 slender, not expanded.
Barnard’s (1958) Index erred in listing Stenothoe minute Holmes
{1905} as having heen translerred to Parametopella by Gurjanova (1948).
This was a technical error, and S. minnta rightly belongs in Stenothoe.

Parametopella ninis, new species
Figs. 14, 15

Diacxnosis or FEMALE: Gnathopod 1 slender, simple, its articles 5 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 hroad hind lobe,
becoming subacute at apex, the palm oblique, straight, defined hy 2
spines; arlicles of antennac simple, not produced; telson with 2 lateral
spines on each side.

Mave: Unknawn,

Hovotyre: AHF No. 386, female, 1.9 mm.

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

RevarionsHip: This species differs [rom FP. stefleri (see Gurjanova
1951) by the more slender [irst gnathopod. the slimness of the posterior
setae of arlicle 6, and the unproduced articles of Lhe antennae as well as
the second gnathopods which are known lor the male in P. stelleri. It
differs from F. eypris (Holmes 1905: 484) by the slightly longer filth
article of gnathopod 2 which has a hread hind lobe, not a slender, apically
rounded, slightly constricted lobe as seen in . cypris.

The writer cannot clearly discern the line separating urosome segments
5 and 6. Despile the large numher of specimens no male was found; all
specimens have brood plates,

MaTERIAL: 37 specimens from 24 stalions.

Ecorocy: This species has an overall density of 0.5 animals per
square meter on the coastal shell. It is restricled to depths hetween 31 and
100 [athoms.



1406 Psciric NATURALIST Yor. 3, No. 3

F

TFig, 14. Parametopella ninis, n. sp. Female, holotype, 1.9 nun, sta. 5711: A, lateral
view: B,C, gnathopads 1, 2: DEF,G,H, peracopods 1, 2, 3, 4, 5; L, 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 species
Fig. 16

Diacnosis: Eyes absent; antennae quite long; article 2 of first antenna
1.6 times as long as arttcle 1; accessory flagellum absent; first gnathopod
with article 6 three fourths us long as article 5, bearing a distinet palm
which is defined by a group ol 5 stout dispersed spines, its artiele 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
arlicle 6 of intermediate slenderness, its palm gquite distinct, oblique, shorter
than hind margin of article 6, with a flat-hottomed execavation for half its
length, the entire length sculptured into head-like processes, defined by ¢
slight process hearing 2 spines; fourth articles of peracopods 3-5 narrow,
scarcely produced; telson with 3 lateral spines on each side.

Palp of mandible triarticulate, palp ol maxilla 1 biarticulate.

Hovoryrr: AHE No. 5910, male, 5 mm; no hrood plates, no penial
projections.

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

MareriaL: Station 6809, (3 specimens; the two besides the holotype
ave in fragments).

Revarionsurr: Most species of Proboloides are distributed in the
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southern Hemisphere and most of them belong to the subgenus Metopoides
which has a small accessory flagellum. In the northern Hemisphere appar-
ently the only other species to have the narrow, unproduced Tourth article
of peravopod 3 is P. grandimanus {Bonnier 1890, Bay of Biscay, 950 m)
another deep water species like the present one, Bonnier has drawn that
species with an cye on one drawing and none on the other, and mentions
small round eyes in his description, but one wonders whether this might
he part of the brain which resembles an eye on the present specimens. The
second gnathopeds of the new species dilfer considerably from those of
P. grondimanus, and the latter is aberrant for its lavge Tirst coxa and
small second one.
Genus Stenothoe Dana

Stenothoe estacola, new species
Fig. 17

Discnosis oF MALE: Gnathoped 1 with article 4 scarcely projecting
behind, with article 6 almost twice as long as article 5, the palm quite
ablique but well defined by 3 spines; gnathopod 2 rather small, siout, its
article 6 not elongated, the palm oblique but well defined hy a large shallow
bump and with 3 small blunt cusps; telson with 3 lateral spines on each
side: back not carinate; peduncle of uropod 3 shorter than ramus, the
second article of ramus straight, armed with rows of minute serrations;
fourth articles of peraeopods 3-5 of intermediate expansion.

Fentare: Cnathopod 1 like that of male; gnathopod 2 smaller and
more stender than in male, the palm lacking srnamentation, longer than
hind margin of article 6 but well delined by several spines.

Hororyee: AHF No. 536, male, 3.0 mm.

Tyre vocarrty: Barnard sta. 6, Corona del Mar, California, February
6. 1953, intertidal wash of crustaceans [rom reellike beds built by the
polychaete worm, Plhregmatopoma sp.

MaTEriaL: Barnard stas. 4 (293, 6 {22), 23 (1).

Revarionsiaie: This species differs from  Stenothoe monoeuloides
(Montagu) (see Sars 1805: pl. 82, fig. 1. and Chevreux and Fage 1925:
Tig. 132) Dby the stouter male second gnathopod, ils paim being armed
with short cusps and by the multispinose telson; the female differs hy iis
longer palm ol gnathopod 2; [rom S, brevicornis Sars (1893: pl. 82, lig.
2) it dilfers by the shorter peduncle of uropod 3 and the less produu;d
fourth article of gnathoped 1. From S. barrowensis Shoemaker (1953) 1
differs by the relatively elongated sixth article of gnathopod 1 and lhc
slouter sccond Unathopod wxlh larger and fewer palmar cusps. From
S. adhaerans Stebbing (1888: pl. 39) it differs by the defining spines on
the palm ol {emale gnathopod 2 and the much shorler peduncle of nropod 3.

Ecorocy: An intertidal species recovered from Corona del Mar and
Pt. Fermin in formalin washings of 3 kinds of malerials, sponge (Sphecio-
spongie sp.}, beds of arenaceous encrusting polychaete, Phrogmmutopoma
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, gnathapad 1; DY, gnathopod 2; G, persecpod [; 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

Diacrosis: Article 4 of lrnalepod 1 strongly projecting distally and
hehind; gnathopod 2 with palm and hind margin contiguous, bearing near
finger hinge a small tent-shaped process w;th 2 small ones (hulal to it
(these less well developed in female}, the palm lined with short setae, not
denticulate, with article 7 as long as article G, stout, lined on inner edge
with short selae; telson with 3 lateral spines on each side; back not
carinate: sceond article of ramus on uropoed 3 straight. not geniculate, the
peduncle slightly longer than ramus: fourth articles of peracopods 3-5 of
intermediate expansion.

Hovoryre: AHEF No. 587, male, 3.6 mm.

TYPE LocaniTy: Station 5632, off San Mateo Pt., 33-22.30 N, 117
39-00 W, 36 [ms. February 22, 1938,

Marsriar: 23 specimens from 6 slations,

Ecorocy: This species has an overall density of 0.5 animals per
square meter on the coastal shell, bul is conlined to depths ol 35-50
fathoms where its [requency is (.8 animals per square meter.

Recamioxsare: This species is related to Sterothoe valide Dana (see
J. L. Barnard 1953} but differs hy the distal palmar teeth of gnathopod 2
projecting perpendicwlarly 1o the palmar axis rather than obliquely from
ie. It differs from S. maring (Bale} (sce Sars 1895: pl. 30) by the termi-
nally stout finger of the gnathopods and hy the greater similarity hetween
male and fem zﬂe second gnathopods, 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, Walker 1004: 246; Stebbing 1906: 277; Shoemaker 1930: 37-40,
figs. 15-16; Stephensen 193%: 261; Stephensen 1933: 11-0, Stephensen 1940; 41;
Stephensen 1944: 52; Gurjanova 1951; 327.328, lig. 193.

MarErian gxsannep: 307 specimens from 99 statjons,

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

Depth class, fms. 10 20 30 40 50 100
Density/sq. m. 11.2 3.7 1.7 1.0 0.5 11

Distrisutios: North Atlantic in Gulf of St. Lawrence:; Kaltegat and
northern Britain north to Nola Bay; Greenland; Chuckcehi, Bcrmd Okhotsk
and Japan Seas; California; 4-10906 m.
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Fig. 18. Stenothoe frecanda. n. sp. Male, 4.0 mm, sta. 6001: A, lateral view; B, gnathopod [; C, palmar teeth of gnathopod 2
1, apex of article 7 of gnathopod 2; B, telson; F, uropod 3. Female, 4.0 mum, sta. 4935: G, gnathopod 2; H, palinar teeth of
gnathopod 2,
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Family HY ALIDAE

Bulycheva (1957) split this family and the Hyalellidae away from
the Talitridae but did not [irmly assign all of the talitrid genera 1o the
three resulting families, as noted by J. L. Barnard (1958}. She continued
the lusion of Perhyele and Parellorchestes made by Gurjanova (1951),
although the type of Parallorchestes (P. ochotensis) clearly bears a hiarticu.
late first maxillary palp in contrast to the uniarticulate palp of Parhyale,

The family Hyalidae differs [rom the Talitridae, according o
Bulycheva, by the uniarticulate first maxillary palp and other rather
quantitative features involving [irst antennae, maxillipeds, branchiae and
habitat. Clearly Parallorchestes transcends Hyalidae and Talitridae by its
caincidental possession of a biarticalate first maxillary palp and a long,
unguiform {ourth maxillipedal palp article. It is clearly related o Parhyale
and Hyalidae, however, in all other features except [or the Tirsl maxillary
palp. Unfortunately, the use of such a character as a primary point of
segregation is weak when some genera lack such a palp altogether. Other
studenls of the Talitridae have not yet published confirmation or rebuttal
of Bulycheva’s ideas, so the writer continues to use Bulycheyva’s [amilial
designation but believes Parallorchestes should be scgregated {rom Par-
hyale. As such, FParallorchestes is monotypic, since Parhyale zibillina
Derzhavin has a uniarticulate first maxillary palp (sce Bulycheva 1957},
although Shoemaker {1956) believed it possible that P. zibilline was a
Parallorchestes.

Genus Hyale Rathke

Hyale nigra (Haswell}, new synonymy
[Ngs. 19, 20

Allorchestes niger Haswell 1879: 319-320; Haswell 1885: 06, pl. [1, figs. 1-3.
Hyale niger, Stebbing 1908: 571; Schellenberg 1928: 659-661, fig. 204; K. H.
Barnard 1937: (62-163; Ruffo 1938: 170.
Allorchestes frequens Stout 1913; 650-G31.
Hyale frequens, Shoemaker 1941: 187; Shoemaker 1942: 17; Hewatt 1946: 199:
J. L. Barnard 1932: 23; I, L. Barnard 1954: 23,

Diacnosts oF MALE: Body not carinate; antenna 2 aboul hali as
long as body, slender, not heavily selose: antenna 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, nol expanding
distally, the hind edge with slight declivity armed with setae. the palm
oblique and scareely distinet bat 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 arlicle 6 large, less
than twice as long as broad, the palm oblique, shorter than hind margin
of article G, lined with spines, nol 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), Fomale, 7 mm, Barnard sta. 32; A3, gnathopods
1, 2. Male, 9 mm: C, end of maxillipedal palp: D, dacty]l of peracopod 5: L,
telson; T, end of gnathopod 1. Female, < mum, Barnard sta, 24: G.I1, gnathapods
2. 1. Male, 5 mum, Barnard sta. 24: 1], gnathopods 1, 2. K, L.M,N,O.P,Q, gnathepod
| of wvarious males from southern Calilornia.
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edges of sixth articles on peracopods 3-53 lacking setae; dactyls very
minutely pectinate on inner edges and hearing a minute distal seta; article
4 of maxillipedal palp with short, not long apical setae. Length 9.0 mm.

FesmaLe: Gnathopods 1-2 like first gnathopod of male, but sixth
articles more slender, the posterior declivity less setose,

Resranks: The identification is based on Schellenberg’s figures and
description ol the species; he compared his Bed Sea specimens with some
from Australia, the Lype area of the species. Except for the slightly hetter
defined hind lobe of article 5 on gnathoped 1 the present specimens
corvespund well with Schellenberg’s study.

This is the {irst record of this species [rom the eastern Pacific Ocean,

Var1anTs: In southern California some sexually matore male speci-
mens of 4-5 mm length, mixed with specimens as described above, have
the sixth arlicle of the first gnathopod much stouter with a longer palm
and longer seventh article {[ig. 20 1). The hand ol the second gnathopod
alzo is stouter, shorter, and hears only one posterior declivity. The writer
is inclined to belicve that these are phenotypes since intermediacy can be
seen in the stouiness of this article (Figs. 20 K.Q)., When comparing
microscopically other features o animals [rom the two populations there is
good correspondence in all minor details, such as lengths of antennae,
shapes of segmenls on appendages and uropods, and minute delails of
spination. I helieve that Stoul’s description of Alorchestes frequens applies
1o the form bearing a slender first grnathopod, so that if breeding studies
show the slout form o be a race of the species it will require a new name.
The temporary acceptance of the stout form as a variety of f{. nigre may
well have systematic consequences on other species of Hyele since the
shape of the sixth article of the [lirst gnathoped is supposed to remain
refatively uniform. The palm of gnathopod 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 distinctly pigmented
with yellow-ochre and so is more conspicuous than as drawn herein.

MareriaL: 2200 specimens [rom 26 intertidal samples, ranging from
Dillon Beach (Marin County, central Calilornia} to La Jolla. California,
and points in between such as Morro Bay (epen coast), Pr. Fermin,
Corona del Mar and Laguna Beach; parlicularly abundant on Phyllo-
spadix roots, Egregin and coralline algae, and also collected [rom the sponge
Leucetta losungelensis. Collectors: J. L. Mohr, R. J. Menzies, E. Y.
Dawsan and the writer in the vears 1947 to 1960,

Also collected from 2 subtidal samples in southern Calilornia in depths
of 12-20 feet (2 specimens),

DisrripuTion: Australin: Arabian Sea; Red Sea; Mediterranean:
California.
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Genus Najna Derzhavin

Najna ?consiliorum Derzhavin
Fips, 21, 22
Dervzhavin [937; 97, pl. 6, fig. 2 (not seen); Gurjanova 1951: 826-827. Iig. 5785.
REmanks: 1 have [igored this species completely because of discerep-
ancies between the specimens at hand and the figures and deseription of
Gurjanova (1951), the ouly reference 1 have Lo this species. These discrep-
ancics are the shorter fourih palp article of the maxilliped, the shorter

Fig. 21. Najna Pconsiliorum Darzhavin, Male, 8 non. sta. 823 A, upper lip:
B.C, mandibles; D, lower lip: E.F, maxillae 1, 2: G, maxilliped; H, telson; 11,
gunathopods [, 2, minus setae.
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Fig. 23. Parallorchestes ochotensis {Brandt}. Young male, 7.8 mum, Barnacd sta. 12 A, Iateral view: B.C. gnathopods 1, 2. D,
peracoped 5; K, nroped 3: F, telson. Male, 12 mnu: G.H, gnathopods 1, 2. Female, 8 mm: L}, gnathopods [, 2.
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third uropod (as attached to the animal, the only drawing of the third
uroped being attached to the animal in Gurjaneva’s fligure) and the
different shaped inner plaie of the maxilliped, which may simply be a
difference of mounting technique. In Gurjanova’s two [igures of the
maxilliped the inner plate is conical [rom two views, but in the present
specimens H is a narrow, rectangular plate surmounted by three stout
gpine-teeth. It is so stillly attached to the rest of the maxilliped it often
lies with its conical aspect toward Lhe viewer,

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

MAaTERIAL: 5 specimens [rom 4 stations.

Ecovocy: This species is limited to alzal bottoms shallower than 10
fathoms and is quite rare in southern Californin.

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; nropod 3 with well developed outer ramus and a small scalelike
inner ramus; filth article of male gnathopod 2 with posterior lobe separat-
ing articles < and 6; telson bilohed; gnathopod 1 subchelate, gnathoped 2
laree, subchelate in male.

Parallorchestes achotensis (Brandt)
Fig. 23

Allorchestes ochotensis Brandt, Holmes 1904: 233-234, Lg. 118,
Parallorchestes ochotensis (Brandt), Shoemaker 1941: 184-185; J. L. Barnard
1952; 93.24, pl. 5, lig. 1; J. L. Barnard 1954: 24.
Parkyale ochotensis (Brandt), Gurjanova 1951: 814-815, fig. 568; Buycheva 1957:
82.83, fig. 28,
Parhyale Lurilensis Twasa 1934 1-7, pls. 1-2, text lig. 1; Iwasa 1939: 284-285.

Rexyanres: In cold northern waters this spectes 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 [igures (repeated by Gurjanova and Bulycheva) are not typical of
southern Californian specimens | have redrawn the species for clarilica-
tion ol local workers.

MareniaL: Intertidal of southern Calilornia, 4 samples.

istiistrios : Okhotsk Sea, Kuriles, Alaska; Pacifie Coast of America
south to southern California.
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