
BENTHIC MARINE AMPIIIPODA OF SOUTHERN CALIFORNIA: 
FAMILIES AORIDAE, PHOTIDAE, ISCHYROCERIDAE, 

COROPHIIDAE, PODOCERIDAP 

By J. LAUHENS R>\.H!XAHD 

Introduction 

Thi.'i report continues tlw de.scription of the benthic: amphipod fauna 
on the shelf of southern California. haserl on l'ollcl'lions .in the Allan 
Hancock Foundation gathered during a sUITe)' o( the offshore bentho:-
under support of the California Stale \\later Pollution Control Board. 
Other families been considered in Barnard 1957, ]958a, 
l958h, l959a, l959IJ, 1900, l960a) and Barnard & Given !1960), 

The Bamples were eollected in depth::: of 5 to 100 fathoms from Pt. 
Conception to the northern border of 1\'Icxico, an orange-peel grab of 
0.25 square meters arealeap<Icity. About 500 samples have been examined, 
and of these J:IB, c.onxing the 1061 square miles of and :.;lope in 
the area, form a proportionate grid from which can he calculated the 
density per square meler of eaeh specie:- in depth dasses, sediment classes 
and communities. 

;.unphipods of tlw area are still so lmperfectly known that 
where ach-antageous they IJ('Pil considered in order to bring together 
all the information of each genu:;; in the area. Collection:3 of intertidal 
Amphipocla were made hy the ·writer and hy otheB to whom acknowledg-
ment is made in the list:- of materiab. F'ull reports on intertidal Amphipoda 
and additional families of llenthie Amphipoda are being prepared, and 

to lw followed by an ecology of southern California Amphiporla, once 
the taxonomy has been completed. 

I am indebted to the National Science Foundation for support of this 
work through a subvention ( C-1 0750) for the employment. of artists and 
to the Beaudette Foundation for my Htpporl and publication. 

T am indebted also to lV[rs. Dorothy .M. Halmns, hl'ad Iihrarinn al 
the A1lan I-Imu.:uek Library, University of Soulhern California for the use 
of that fine reference rolleetion; to Dr. Olga Hartman of U.S.C. for 
continued .interesl in my amphipml ·work; and lo lVIr. G. F. Jonl's and 
l\Ir. H. H. Gh'ell who helped collect and proce:-s many of Lhl' 

'Publication of thi.s paper was made possible through a gl:rwrous contribution 
from IVIr. Heese B. lVIil11er. 
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The signl'd Dl\k were made by Mrs. D. l\tlcLaughlin under 
the wriler'.5 supcrdsion; those signed LH were made hy :Mr. Lawrence 
I-Iauben; and unsigned drawings ·were made hy the ·writer hut inked and 
arranged by Wlrs. lVlcLaughlin. 

SPc J. L. Barnard (1961: 178) for a list of communities from which 
amphipods are cited herein. 

dates. and references to names of genera and species uot 
specifically cited herein may he found in .T. L. Barnard'.-:- (1958) lndex 
to the Gammarich.'a. 

Statisties concerning precise depth distribution on the coastal sheH 
o[ southern California are quoted in Jathoms because the original plotting 
systems were bused on U. S. maps which utilize fathoms. Records from 
the literature are usually quoted in meters. 

Types an' depo:-ited at the Allan Hancock Foundation. 

Family AOIUDAE 
As Pxplained lwlow (c.f. PhntidaP·) I nm transfcrrillg Nt•onwga.m· 

phopus ShoemakPr (I9il2) to the Aoridae. Tlw ge11us differs little from 
Jl!icrodeutopu.'i exePpt for the greater depth nf insertion of the seeond 
antennae and the more setose second gnathopods. It is abo dosely related 
to Cnremapus, differing by the H'eond antennat' and the proportions of 
gnathopods us seen in the following key. 1-lan.'iendla is a gL•nus ba"-ed on a 
female haYing gnathopods like tho::;e of Microdeutopus and may :;;imply 
he an aherrant sppcirnen. ·"curcely differs from Microdlmlopu.'i, 
t'X<'Ppt for the highly setosP seeond gnathopods. The use of these minor 
differPntiating eriteria must he firmly Pstablished by more thorough 
examination of morphological detail in the species now desc.ril1f'd. 

In addition to those disl·ussed lwrein the following species of this 
family from California have heen H'\'iewecl reeently: .Acum.inodeutopus 
hcteruropus .T. L. Barnard (1959 and 1961); Aoroides columlJiac \Valkcr 
(J. L. Barnard 1959 anc1196l); Microdl'u.fopns schmilti Shoemaker (1. L. 
Barnard 1959 and 1961); Rudilem.boides sferwpropodus .T. L. Barnard 
(1959 and 1961). 

KEY TO MALE AORIDAE OF THE WORLD 
l. Artide il- of gnathopod l proclucPd into a long tooth .................... 2 
l. Article 4 of gnathopod 1 not produced ............................................ 4 

2. Uropod 3 uniramous ................................................ Paraoroides 
2. Uropod 3 biramous ........................................................................ 3 

3. flagellum long, composed of 3 or more article-s ........ Aora 
3. AlTPssory fla14ellum absent ................................................ Aoroide.'i 

4. Article 5 of gnathopod l with a :-trong distal tooth ................ 5 
<'L Art ide 5 of g-nalhopod 1 la£'king a strong distal tooth ................ ll 

5. Uropod .) uniramous ............................................ Neomicrodeut.opus 
.S. LTropod 3 l1irarnous .............................................................................. (l 
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6. Gnathopod l of both sexes alike ............................ f!ansenelfa 
6. Gnathopod 1 differing in each sex ................................................ 7 

7. Cnathopnd 2 headly setuse on anterior eilge of article 5 ................ 8 
7. Gnathopod 2 sparsely setose on anterior edge of article 5 ............ 10 

8. Article 6 of gnathopod l as long and broad as 
arlich" 5 ........................................................................ Lernbopsis 

8. Article 6 of gnathopod l shorter and narrower than article 5.... 9 
9. Article 5 of gnathopnrl 2 longest; female gnathopod 

1 sirnpll' ................................................................ Neomegantphopus 
9. Article 6 oi gnathopod 2 longest; female gnathopod I 

suhchelate .......................................................................... 
10. fnner ramus of uropod 3 less than haii as long as 

outer ramus ................................................ 
10. Rami o[ uropod .':3 suheqnal ................................ Mlcrodeulopus 

11. Rami of uropod 3 minute, less than half as long as peduncle ........ 12 
] l. Rami of uroporl not minute, as long as or longer than 

pedunele .............................................................................................. 13 
12. Pleon segment 6 dorsally evanescent ................ Dryopoides 
12. Picon segment 6 not evanescent ............................ Pa.radryope 

13. Cnathopod 1 with article 6 equal to or greatl'r in length 
and breadth than article 5 ............................................................ 1.1. 

13. Gnathopod 1 with article 6 shorter and narrower than article 5 .... 15 
l·L Gnathopod 2 strongly setose, its article 5 

bulbous .................................................................. .:Yenocheira 
].J.. Gnathopod 2 usually moderately its article 

5 not hulhous ................................................................ Lembos 
15. Cnathopods fully suhchclatc ........................................ 
15. Cnathopods scarcely suhchelatc ............................ Rudilemboidcs'2 

Genus Lembos Bate 

Lembos audbettius, new spec1es 
Fig. 1 

DIAG);"OSIS OF l\IALE: Lateral lohes o[ head bruadly and shortly 
produced; coxa 1 produced forward strongly; article 5 of gnalhopod 1 
short, cup-shapPd, article 2 sublinear but stout, the anterior and posterior 
edges parallel, the palm transverse, exca\·ated near defining comer, thus 
producing a long tooth which reaches palmar line; palm between 
excavation and finger hinge slightly produced and slightly hilohecl; article 
7 scarcely overlapping palm, hearing an inner bulge near finger hinge; 
pcraconal sternites 2-7, each with a tooth. 

Unknown. 
HoLOTYPE: AHF' No. 5717, male, :-1.8 mm. 

.T. L. Banwrd ( 1958) for a list of genera and mid the following: Acumino-
deutopus .1. L. Barnard ( l 959): Rudilemboides .T. L. Barnard ( 1959), 
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TYI'E LOCALITY: Station 5167. off Santa Barbara. l\'. 
119-40-40 w·, :-w fms, July ::L 1957, bottom of green clayey, :.;ilty sand. 

:MATEIUAL: 9 from 6 
RELATIO.XSJ-f 1 P: This specie;-; to the ( 1:ieclion of the 

genus Lembos in which the fifth article of gnathopod 1 i:<. short anrl cup-
:::.haped. The species differs from Lemho8 hirsulipes St:ehhing (Slehbing 
1906) by the absence of a brush of long setae on the distal end of article 
2 on male gnathopod l. It diffPrs from L. gambienst• Heid (1951) by the 
:-uhchelate, hut not chelate seeonrl gnathopod. It differs from L. kergueleni 
Stebbing (1888) by the lllll'Xpanded second article of gnathnpod 2 and 
its poorly snhehelate condition. This .-:pech's differ.-: from L. llutcromanus 
(Shoemaker 1925) and L. interm('dius Sehellenht:>rg (1938) hy the first 
male gnathupod of which the hand (article 6) has its anterior and po:'terior 
edges parallel, not eom·ex; it differ.'i e..-pecially from L. macromanus hy the 

of 6 ..-Lerna! peraeonal teeth, ( 2 in L. macroi/1WW8) and the 
larger eyes. Lembn8 a11dbelliu5 differs from its gcueric partner in :;outhern 
California, L. concavu5 (to follow) by Lllf' presence of sternal peraeunal 
Leeth on the male. 

Because the writer has not ..-een femalPs of this species in company 
with it is possible that females ha\'e IH'l'n mistakenly identified as 
some other aorid, particularly Rudilnnhoides s!enopmpodu8 J. L. Bamard 
( 1959) or Aoroides culumbiae \Valker. 

EcoLOGY: This rare :-pecies has 1:1 of 0.1 specimens per ..-quare 
meter on the coa..-tal .-:hdf. Il range:'< in depth from 20 to 50 frns. 

Lembos concavus Stout 

Fig. 2 
Lembo.1· concavus Stout [913: Shoemaker l9·J.l: JR7. 

DIAGNOSIS: Coxa l acutely produced forward anteriorly but not 
:-Lrongly; male gnat.hopod 1 with article 5 more than half as long as 
artide 6, lhf' latter ratlwr linear and distally expanding only the 
palm nParly tr<ll1S\'Prse, hounded hy an exc/Hation which guarded 
by a tooth not di::.tally far as t.he palm, article 7 over-
lapping the palm, strongly ::;errated on inner edge, the lower hind edge of 
article 2 not bearing a large tuft of ;;l'lae, the anterior of article 6 
heavily .-:etose; article 2 of gnathopod 2 with anterndistal conical projec-
tion, the appcndagl' rather :'<louL the palm ohliqtw, undefined hy a tooth; 
rami of urn pod 3 longer than peduncle; rentrum of peraeon without 
distinct a remnant of one being pre.-:ent on pNaeon segment 2. 

FE.\iALE: Coxa 1 quadrate in front; gnathnpnd 1 as large as that 
of malE\ the palm quite nhlique, not excavated, guarded by a large .-:pine; 
palm of gnathopocl 2 nearly perfectly trawwerse. 

l\1ATEHL-\L: 6 from 4 stations. 
RELATIO:\"SHIP: 'l'his is closely related to aequhn(lfll/8 

Sdwlle-nberg ( lmt by the female first gnathopod having a 
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uniformly convex palm, whereas L. aequinuwus has a coneaYe palm with a 
medial proeess. Lembos concavus differs from L. $11/ithi Holmes (190.5) JJy 
the more linear sixth article of gnathopod 1, the more transyer:;e palm, 
and the anteriorly acute first coxa. It diifers from L. lcptocheirus \Valker 
(1909) by the much stouter second gnathopod of the male and stouter 
first gnathopod of the female. 

Lcmbos conca.vus bears dose relationship to L. intermedius Schcllen-
herg (19:18) and L. process£jer Pirlot (l938L two species indistinguishable 
from each other except by the acute first coxa of L. haennedius. Lembos 
concavus differs from both by the nearly parallel edges of article G of 
gnathopod 1; the other two species have a rather convex anterior edge. 

Only a single male is present in the collections: and the first gnathopod 
is partially broken where marked in the figures. 

EcoLOGY: The occurrence of this spt•ei£>s on the coastal shelf below a 
depth o[ 5 fms is negligible. Apparently it is a species living on algal 
boltorns shallower than that depth. F£>males o[ this spel"ies are easily 
confused with those of .Aoroides columbiae and the writer suspecls that a 
number of speeimens of this species lie undetected with the samples o£ 
.Aoroides columbiae in the collections of the Hancock Foundation. 

Lembos macro manus (Shoemaker) 
Fig. 3 

Bemlos macromanus Shoemaker 1925: 36·+1, figs. 10-13. 
lVL4..TEIUAL: Estero de Punta Banda. near Enspnada, Baja California, 

Mardt 2cl, 1951, coiL J)r, J. L. Mohr (20 'Jwcimcns). 
HE::\IAHKS: Growth stages of male first gnathopods are drawn for 

comparison with the olher ,.,pecics of Lembvs desC'fibed herein. 

B 

c 

Fig. 3. Lembos macromanus (Shoemaker). Estero de Punta Banda. Gnathopod 
1: A, nwle. 3.8 mm: B, male. 6.0 mm: C, mnle 7.0 mm. 
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Neomegamphopus roosevelti Shoemaker 1942: 36-38, fig. 13. 
MATEIUAL: Sta. 5605, oH the Mexican Border, 32-33-10 N, 117-13-15 

W, 2:1 lms, February 18, 19.58, bottom ol coarse, rust-colored sand. 
The single specimen at hand represents the most northern record 

of the species described from lVIagrlalcna Bay and Cape San Baja 
California; its absence from the remainder of :-outhern California indicates 
its northern limit is at the lVIexican border. 

Family PHOTIDAE 
A redsion o( the Photidae is required because so many spedes 

described since (1906) monograph represent inlergradations 
among the genera then existing. 

In my 196la paper l pointed out the problems regarding Podoceropsis 
and Bonnierefla. \'\'ith the description herein of a presumed species of 
Eurplheu8 which previously would Le recognized as a Podoccrops1:s I 
have seen that the genera Eurystheus and illegmnphopus are also lied into 
this confusion. The accompanying key to the Photidae is the hest way to 
explain the relationships of the genera. 

The charaelcrs which have been userl in past definitions of photid 
genera represent mostly those subject to quantitative variation: either in 
number of segments on the accessory flagellum, in the degree of simpleness 
or sulwlwlation of gnnthnpods. or in the relative length and expansion of 
gnnthopodul articles. 

In St.ehbing's (1906) lime these criteria 1vere easy to use in separating 
ft-w kwnvn genera, hut today many more specie;;; of 

character are known. Now we find that species o[ Cheir£photis progressively 
otw ramus o( uropml .') with age. Previously we had been ahlc to 

separatL• genera hy the presence or of acce::;sory flagella on 
antenna l, bultlOW we Iind variations ranging rrom no acce:o::>nry flagellum, 
to a single seale, lo one, two, three and more (up to 8 or 9) on the 
accessory flagl'llnm. 

I consider that the loss of the aeces:-ory flagellum in amphipods is ct 
murk of spel'ialization and that gL•nerally in any phylogenetic :-:equence the 
poBSt'ssinn of an acce:-:sory flagellum marks the more primitive or ance:-tral 
condition. 

may envision that the yery and widespread genus Eurys-
theus bearing a well-developed Jlagellurn of three or more 
articles, repre::;ents a concept of the root stoek. Tlw progressive loss of 
articles, below forms a strange sequence in that it pa!"ses through the 
genera Bonnicr('lla and J.l!egamphopus us predously recognized. These 
genera eontain species now to lJe assigned to illegamphopus species of 
deep·Sl'il blind amphipnds plus a number of water speeies previously 
assigned to the genu..- Podoceropsis); all of these organisms hear an 
aecessory flagellum of one long artiele tipped with a small one. The nexl 

is repre::;entL·d hy a new genu::; to he described, ha..-ed on Podoceropsis 
lccmwdeci, which bears only a scalP in place of an ac-ces ... ory flngellum. 
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The fit1al stage is the revised genus Podoceropsis, composed of shallow 
water specie:3 lacking any vestige of an flagellum. 

To separate genera at a point in the middle of serial gradation is 
artificial and can lw justified only hy the fact that a group of species to be 
a:-:-:>ig"ncd to Megcrmphopus is dearly markPrl with a 2-urticulate flagellum 
composed of one long article and one shorl. Such an accessory .flagellum 
is quite distinct and marh a commonly repeated stage in the progre.-:sive 
loss of flagellar article::;. That :-;ueh loss is probably polyphyletic in origin 
altesls to the artificiality of orthodox Linnean systematiLs in this case. 
l-Ienee generic separation is useful only as a mean:-; of identification. 

The close relation;-;hip o( sonw species of Eurystheus to J.llegamphopus 
is seen in E. monad£ Schellenberg (1931) ami a new species of Eurystheus 
to he described herein: both having an accessory flagellum composed of 
two long articles and one short. 

The arrangement of these genera according to the condition of the 
accessory flagellum does not reflect their direct phylogenetic relationships, 
hut marks several artifieial assemblages of animals, probably having 
reached the same morphological condition from several independent 
sources. The writer em·isions that of illegwnphopus represent inde-
pendPnt origins from ancestors like Eurystlwus in which the previously 
long accessory flagellum ha::; become redueed to it:;; present condition. The 
diversity in illegarnphopus is reruarkable, the genus heing composed of 
such animals as the following: Eurystheus palma/a (sec E. nana, Sars 1895, 
pl. 199, fig. 2) with long coxae, male gnathopods having short fifth 
articles and well den·loped palms; .Megarnphopus cornutus (sec Sars 1895, 
pl. 200) with intennediale sized coxae, male gnathopodii hav.ing elongated 
fifth articles and poorly dc\·cluped palms; and Podoceropsis dubia- Shoe-
maker ( l9.cJ,2) with short coxae, male gnalhopods having :o;hort fifth 
artides and poorly developed palms. 

Ne\'ertheless, it is not justiiiahle lo segregate species into genera 
hased on different assortments of thes!:' niteria, for there are too many 

and too many intL'rgradation::;. \Vc have to remember that we 
are attempting to simplify the taxonomic arrangement for darily at the 
l'XJWilH' of a systematic arrangement. I do not helie\'e it possible to 
treat these genera in a Linnat'an unless one were to fuse all of the 
mentioned genera into one. A true systematic arrangement. would have to 
he made on a family tree basis, by placing SjJPcies of a single genus on 
different hranches and show.ing their distinct origin.-:. 

A reduction or modification of coxae oecurs frequently with the 
reduction in accessory flagella; many species assigned now to illegam-
phopus and Podocerop8is show this, but it is far from universaL and our 
attention is again directed to the se\'cral evolutionary stages that 
animals reached and which do not lend readily to Linncan 
distinction. 

The third uropod is another criterion subject to diversity and is 
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particularly marked in the new t"pecies of Eurptheus lo he deserilwd. This 
modification of third uropnd:-. with .,hortened rami, coupled with an 
accessory flagellum that forms the practical boundary lwtween Eurysthcns 
and again tlw difficulty in de:-ignating grnera. 
hut it does nolm'L'L'Ssarily indicate the fusion of genera1 for it permissible 
lo ha\'L' a small percentage of intPrgrading species and continue to sPgregale 
genera. Tlw short third uropodal rami of the new of 
suggest identification with the monotypic genus Bathyphotis, hut the new 
speciPs can be dislinguished from Bathrphotis by its Iirst maxillae haYing 
the normal 9 spines of the outt'r plate. The presence of only 4 lllunL 
non·bifureate on tlw first maxilla of Bat.hyphotis i..- the only criterion 
useful for tlw distinet.ion of from EurysthC'uS. Until the diR· 
f'O\'ery of the new speeies to follow the short rami of the third uropod 
would heen usdul. I [Pel it necessary to keep genera distind where\'er 
possihle for ecological reasons, and is a bathyal species with a 
related rnorphologkal diffen•nee, minor as it is. 

Although tlll' ahon• paragraph is applieahle as long as Rathyphotis 
and thP new spt'eiPs of Eurystlwus to he descrilwd remain in the family 

it should be considered that both probably helong in the 
hl'hyroceridat', a:; will lw discussed under that family below. 

The of artide 5 in male gnathopod 1 is not useful for 
generic se-paration since it appears both in EuryMheuH (e.g. E. hir.mlinumus 
Heid 1951) and in (e.g. ill. A similar 
fifth artide on male gnathopod 2 was used in defining tht' genus 

If permitted to stand, weakens the workahility of the 
proposed lwrein. The type species, P. litomliH Schdlenlwrg 

( 1931 'l, enjoins a 3·artieulate acct't"sory flagellum with a greatly elongated 
fifth article on the second male gnat.hopml, a combination not present in 
the other genera nwntioned almn·. Megamphopu8 blaiHuH K. H. Barnard 
{ 19.12 l also hears a second male gnalhopod similar to 
hut has only a hi·articulated al'Cl't'sory flagc·llum. like Megamphupu8. Tlmf-i, 
·we have the conflict of opinions: apparently I'-. H. Barnard was willing to 
l1ruadcn the definition of Megamphopus to include animals with such 
g:nathopods, yet Schellenberg was not willing to broaden the genu..-

for other animals with such gnathopods. ·we have to make a 
choice, ( 1) to broaden the limit-; of existing genera to admit these two 
speeie,:, perhap:' hy establishing them as subgenera in their n:•spectin· 
placPs; (2) to hring them together into the same genus, hy so doing 
putting two animals together, one with a hi·and one with a tri·articulate 
flagellum; to creel a new genus for !11. blaLms, in which case one 
could choose to it as a of Here we ha\'e 
to weigh the importance of accc•ssory flagella against proportions of 
{!llathopodal articles; unfortunately, neither is of more than minor signifj. 

qualitatively. 



1962 BAHNARD: BENTHIC AMPHIPODA 13 

Since there are other species of with gnathopods tending 
to luwe l'lnngatcd fifth articles :;uch E. d/morphus K. H. Barnard ( 19:12), 
E. thompsoni (\Valker 1898), and E. muculatus (Johnston, see Sar:- 1895: 
pl. 198), it would seem more logical to assign Pseudeurystheus ns a sull· 
genus to Euryst/wu8 and assign 1llegamphopus hlaisus to a new :;uhgenus 
in Jl/egamphopus. Although this course is herein consummated, I hl'lieve 
that P. lit.orali8 and ill. are more do:-:;cly related to each other as a 
pair nf specie.-: than to their respcctin" mega-genera and may have had a 
common origin, sinee both live in the southern hemisphere. In this case I 
dwosl' to facilitate· ease of identification from a taxonomist's standpoint in 
contrast to the interest:'; of If after most photids have been 
de:'crilwcL strong intergradation of species ha:' not lleen diseo\'ered, then 
I helieve that P. lituralis and J.lJ. hlaisu8 can he returned to a segregated 
genus Pseudeurystheu8 to point out their common origin. 

Although ShoemakPr ( 1942) assigned his genus Neornegurnphopus 
tn tlw Photidae heeause it.-; mouthparts were similar to illegamphopus, 
already in that family, I find it necesmry to remo\'C the genus to tlw 
family Aoridae; indeed the mouthparts are not different from those of 
Aora, the type genus of Aoridae. If were to he admitted 
to the Photidae it wo11ld require fusion of the Aoridae and Photidac. No 
doubt parallel evolution has pro\'ided many similarities in mouthparts ami 
other eriteria among yariou:" aorids and phntids, hut enlarged first 
g;nathopods of Aoridae still remain easily recognized characlers and 
probably indicale :-orne basic difference in axial gradients between the two 
groups. 

In a forthcoming paper on amphipods of atolls in :Micronesia the wrilt'r 
will that the genus Audulla Cheneux should he fused to Eurys-
theus Bate. 

Before presenting descriptions of southern California photids it is 
m•cessary to offer the rearrangement and diagnoses of photid genera 
discussed ahove. 

Gt>n us Eurystheus Bate 

DH .. GNOSIS: Uropod :-:1 the rami biequal, usually longer 
than or suhequal to peduncle; article 3 of antenna l as long as or longer 
than article l, the accessory flagellum composed of 3 or more articles. 

TYPE SPECIES: Eurystheus tridentalus Bate ( = Gam marus nwculatw; 
Johnston) known as Eurystheus macula/us (Johnston). 

KEY TO SUBGENERA OF EURYSTHEUS 

l. Artiele 5 of male gnathopnd 2 at least 1.6 Limf.'s as long 
as article 6 .................................................................... 

1. Article 5 of male gnathopod 2 suhequal to or 
shorter than article 6 ............................................................ Eury8tlwus 
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Suhgenu,:. Eurystheus BatL· 
DJAG:'\OSJS: Eurplheus with fifth artide of male gnathopod 2 subequal 

to or f'horter than article 6. 
TYPE SPECIES: Gammaru.'i maculaltts Johnston. 
LIST OF SPECIES: List the same as in Barnard (1958) except 

for tlw following remoYals, all to bt transferred to the gPnUs illegarnplwpus, 
s.s. 

Eur·y.'itheus c/f'lllt.rl/8 Schl'llenlll'fg 
Eury.'ilht•us geurgianus Schellenberg 

lcergucleni Schelhmlwrg 
Euryslhcus longl:cort/.l:s Walker 
Eu.ry.'ithew; palma/us (Stehhing and RoberL"lon·) 

Sul,genus Pseudeurystheus Schellenberg 
DIAGNOSIS: Eu.rystht•us with fifth artiele of male gnathopod 2 at lea!' I: 

1.6 times as long as article 6. 
TYPE SPECIES: Pseudeuryst Ileus litoralis Sehellenherg. 
LIST OF SPECIES: Unique. 

Genus Kermystheus, new genus 
DIAGNOSIS: Similar to Eurysth('uS hut with ncce.:;.5ory rlagel\nm com-

posed of a short, sr:ale-like article. 
TYPE SPECIES: Podoceropsis kenrwdeci Stehbing. 
LJST OF SPECIES: The type species and a new species to follow. 

Genus Megamphopus Norman, new synonymy 
lvlcgamphopus Norman, Stebhing 1906: 621. 
Bonnir.rella Chevreux 1900: 97. 

DTAGl\DSIS: Eurystheus but the accessory flagellum composed of 
one or two article:- only: usually a long article tipped with a small one. 

TYPE SPECIES: Il!t•gamphopus cornutus Norman. 

KEY TO SUBGENERA OF MEGAMPHOPUS 
1. SPeond articles of JJPraeopods 3-5 ·with parallel edges .... Bonniaella 
l. Second articles of peraeopods 3-5 with bicoll\'PX edges .................... 2 

2. Artiele 5 of male gnathopod 2 at least 1.6 times as long 
as arti('h• 6 ............................................ Segmnphopus, n. subg. 

2. Article 5 of male gnathopod 2 shorter than 
article 6 ................................................................ 11legamphopus 

Subgenus Bonnierella Chevreux 
DIAGXOSIS: with artide 5 of male gnathopod 2 subequal 

to or shortf'r than article 6; !'eeond articles of peracopods 3-5 with edges 
parallel. 

TYPE SPECIES: Podoceropsis abyssz: Che\'l'eux. 
LIST OF SPECIES: 
Bonnierclla abyssl (Cheneux) 
Butlflierclla abyssorurn (BonniL·r) 
Bonnierella angoliae J. L. Barnard (l96la) 
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Subgenus Megamphopus, sensu stricto 
DIAGNOSIS: ilh'gmnplwpus wit.h article 5 o( male gnathopod 2 :o;ulwqual 

to or shorter than artiele 6; second articles of peraeopocls with 
biconvex. 

TYPE SPECIES: M('gamphopus comutu.'i Norman. 
Note: That Podocerupsis lapisi J. L. Barnard (196la) 1s aberrant in 

.its short rami of uropml 3 and is like the genus Bathyphotis in this respect. 
LIST OF SPECIES: 
!llegarnphopu;; curnutus Norman 
Eury8theus Schellenberg 

dubia Shoemaker 
elephantis K. H. Barnard 

Euryslheus georgianus Schellenberg 
Podoceropsis insignis Chilton -
Eurystheus lcergwdeni Schellenberg 
Podoceropsis lapisi J. L. Barnard (196la) 
Eurystheus longicornis C\Valker) 
illegarnphopus longicornis Cheneux 
illegamphopus lungidactylus Chenenx 
1llegamphopus pachypus SehellenhPrg 
Euryslheus palmatu8 {Stehhing and 

Subgenus Segamphopus, JWW :-ubgenus 
DIAG:L\OSIS: illegamphopus with article 5 or male gnalhopod 2 at 

1.6 times as long artielp 5; articles or peraeopods :)-5 with edges 
hi eon vex. 

TYPE SPECIES: ML'gamplwpus b/aistu; K". H. Barnard (1932). 
LIST OF SPECIES: Unique. 

Podoceropsis Boeck 
DIAGNOSIS: Similar to Eur_p·theus hut lacking an accessory flagellum. 
TYPE SPECIES: Podoceropsis sophirw Boeck. 
LlST OF SPECIES: 
Podoceropsis angulosa Cheneux 
Podoceropsis f£ndahli Hamwn 
Podocaopsis nitida (Stimpson) 
Podoceropsis pusilla Chevreux 
Podoceropsis similis Schellenberg 
Podoccropsis sophiae Boeek 
Podoceropsis iruwquistylis Shoemaker (with mis;-;ing first anLPtma) 

KEY TO WORLD PHOTIDAE 
l. Uropod i1 uniratnous .......................................................................... 2 
1. lTropod :1 biran1ous .............................................................................. () 

2. Lateral head lobes and article 6 of peraeopods 
1-2 p}ongaled .................................................... Arnpclisclplwtis 
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2. Lateral head lobes HIHI article 6 of perut'OJlOds 
1-2 not elongated ........................................................................... . 

Gnatlwpod 1 simple .................................................... A'uphoclwira 
Cnathopod l su!Jchela!.L' ....................................................................... . 
,J,_ Antenna 1 with ULTL'ssory flagellum ........................................... . 
4. Antenna l lacking accessory flagellum .................. Microphotis 

four coxae similar in size and shape ................ Micruprulupus 
First four coxae nf varying shapes 
and sizes ........................................................ Cheiriplwtis (in part) 

4 . 
5 

6. Uropod ,) with one di:-tinctly :-;hortened ramus ........................ 7 
6. L-ropod :-uhl'qual rami ........................................................ 10 

7. Gnathopod:- :-::imple ...................................................... llaplocheira 
7. Gnathopnd:- :-::ulll'helate ........................................................................ 8 

B. Antenna 1 laeking accessory flagellum ........................ Phutis 
8. Antenna 1 with UC('t'ssory flagellum ............................................ 9 

9. Uropnd .1 scale-like, the peduncle 
plate-like ........................................................ Cheiriphotis (in part) 

9. Uropod ,) cylindrical ................................ Chcirimedcia. n. subgenus 
10. Gnathopod 1 complexly with chela 

projecting from article 5; gnalhopud 2 with well 
developed palm ................................................ Amphidculopus:1 

10. These dwraders not combined ................................................ 11 
11. Artiell' 3 of antenna 1 as long as article l or longer .................... 12 
11. Article :1 of antenna 1 shorter than article 1 ................................ 17 

12. Spines of outer plate of first maxilla reduc·ed 
to ,J, ........................................................................ Hathyphotis 

12. Spine:-; of outer plate of first maxilla 9 or more .................... 1:3 
1:-1. Flagl'llum of antenna 2 stout ........................................ (Audulla)·1 

Flagellum of antenna 2 slender ........................................................ lt 
H.. Acces:;ory flagellmn of antenna 1 al.1sent ........ Podoceropsi.'i 
]:'],_ Aeeessory flagt'llum of antenna 1 present ............................ 15 

15. flagellum composed of a scale ........ l\.ermystheus, 11.g. 
15. Accessory flagellum composed of l or more long article:; ................ 16 

16. Acce:::sury flagellum t'OillJWSL'd of 1-2 
articles .................................... illegamplwpus and Bonniael!a 

lG. Ae('essory flagellum composed of ,) or more 
article:- ................................ Eurystlwus and Pseudeu.rystheus 

17. flagellum absent .................................................... Goesia 
17. Acce.'3-sory flagellum preSl'nl .............................................................. 18 

18. Gnathnpod 2 :-uhchdate ............................................................ 19 
18. Gnathopod 2 ............................................ Leptoclwirus 

"Amphideutopus .T. L. Barnard ( 1959). 
1Audulla. to be considered a synonym of Eurystht•us in a fmthcoming paper on 
Micronesian atolls. 
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19. PIPnll :J..S ..-eparated ...................................... Protornedeia 
19. Plron segments :J and 5 eoaJe,.ced .................................... Chemlia 

Genus Cheiriphotis \Valker 
Cheiriphotis megacheles (Gill's) 

Fig .. ·J. 
\Vall<et· 28+-285, pl. 6, fig. +2: St.ebbing (910: Schellf'nberg 1926: 383: 

K. H. Barnard 1937: 167-169, fig. H: Pirlut J93H: 3·1·5: K. H. Bnmanl 1940: 
+81); Rufio 1956: 215: Pillai 1957: 57-5.'1. fig. 15. 

Eurrsthcus monuropus \Nulkcr 1909: 340-341, pl. +3, fig. H. 
Cheiriphotis durbanensis K. H. Barnnnl 1916: 247-2-Hl. 
Clwiriphotis walkeri Stehhing 191H: 68-69. pl. 12. 
Clu!iriphotis Dellorei Pirlot. I 93+: 231-235, Iig. 100. 

REMAHKS: Thb is a polymorphic ·"JWCies and transcends iL-: 
limits to oyerlap thoR' o[ Microprolopus. as defined in the key to the 
Photidae. In young specimens the third uropod has a moderately wdl-

intiPr ramus half as long as the outer n.tmus, hut in fully 
de,·eloped adults the inner ramus disappears. It is now necessary to 
distingui:-h illicroprolopus. laC'king an inner ramus, by the similmity of 
its first four r-oxae, which in Cheiriphotis are of yarying :;:izes and shapes. 

Both m<Ile ami female second gnathopods are as iieen in the 
literature; with age the male gnathupod changes from an ohlique palm 
ht>aring 3 large teeth to a transn•rsl' palm lwaring 4 or 5 small irr{'gular 
fet'th. The figures of the female second gnat.hopod in the literature :-:;o 
ntriallie as to pn·n·nt any analysis of a growth !Tend. factors indicate 
that the species has dt>reloped local l'UI.-'f':" or ecophenotypes. 

In southern California no fully males lm\'e found . 
. MATEHL\L: 18 Bpeeimens from 5 stations. 
EcoLOGY: The spPT-ies ha:- not hren recovered in any of the samples 

assigned to the statistical program. It has been taken at stations on the 
inner edge of the sampling program in df'pths of 9 fathoms between 

Pt. Conception and Santa lVIonica, hut it is a tropical species known 
through the Indian Ocean from South Africa to Indonesia. This is it.<; 
first record from the eastern Paeific Oeean and its rarity in :<.outhem 
California suggests that it is near ib northern limit. 

Genu:-:; Chevalia \Valker 
Chevalia aviculae \ValkeT, new synonymy 

Fig. 5 
Chevalia aviculae \Vnlker 190+: 288-290, pl. 7, fig. 50, pl. 8, fig. 50: ·vvnlker 1909: 

3-1·1: K. H. Bamnrd 1916: 252: Shoemaker 1921: 101: K. H. Barnard 1937: 
169, fig. 15: Shoemaker· 19+1: 187; Shocma/,er 1942: 39. 

Cheualia mexicana Pearse 1912: 37-1·-376, fig. 5. 
Ncaphotis inaequalis Stout 1913: 653-654. 

[{ El\T ,\IlKS: This fascinating animal apparently is ci rcumtropicaL 
ha,·ing lwen collected in the fndian Ocean, South Africa, Carihbean Sea, 
and Pacific Ocean. it lm.<: not been adequately figured before, 
I redrawn it. The most remarlwhle feature of the is the fusion 
of p!eon 4 and 5. 
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Pearse ga\'C no reason for the Prection of his C. mexicana and there 
appears to lw no distinction from C. aviculae. Prolmbly he deseribed it for 
geographic reasons. 

lVhTERIAL: 19 specimens from 11. stations. 
EcoLOGY: This species is rare on boLtorns deeper than 5 frns. The 4, 

stations lwre range from 9 lo 19 fms. 

Genus Eurystheus Bate 
See Barnard (1959 and 1961) for a recent review of the other 

southern California SJWcies. Eurptheu8 thompsoni (Walker). 

Eurystheus ventosa, new species 
Figs. 7 

DIAGNOSIS: Accessory flagellum composed of 2 long artidL'S Lipped 
with a minute third; coxae intermediate in length, not as short as in most 
species of illegarnplwpus hut shorter than those of most species of 
Eurystheu8; art ide 5 of first gnathopod 1.3 times longer than artide 6, the 
palm slightly oblique, the defining corner broadly rounded and hearing one 
slender spine; gnathopod 2 with long anterior distal lobe; article 5 short, 
with distinct protrusion on proximal end; palm slightly oblique, defined 
by a cusp supporting a spine (the cusp smaller in juveniles), hearing a 
larger, shallow, but sub-acute process ncar finger hinge, the middle n[ 
palm bearing a smaller protrusion and a large spine (males and females 
identical); distal artides of pcraeopods 3-5 not greatly expanded, not 
strongly spinose; outer ramus of uropod 3 bearing 3 marginal setae in 
adults, 2 in suhadults and 1 in jm'enilL'S, plus a terminal spine; imwr 
ramus of uropod 3 with terminal spine only; cpi..-tome conically produced; 
segments lacking dorsal h'cth. 

HoLDTYPE: AHF No. 555, female, 4 mm. 
TYPE LOCALITY: Barnard Station no. 2, Corona del :Mar, intertidal 

formalin wash of holdfasts of the alga Egregia sp., Fe h. 6, 1955. 
MATERIAL: Barnard Stations 2 (9), 16 (3). 

The reduetion of the accessory flagellum to two long 
articles and a short one brings this species dose to Megamphopus, and the 
shortened coxae are correlated with that reduction in the accessory 
flagellum. On Pacific American shores this species closely resembles 
Euryslheus spinosu.s Shoemaker (1942) but differs by the short coxae and 
the slender fourth article of the third peraeopod which has only two sets 
of posterior spines in conlrast with the 8 sets in E. spirw.ms. The latlt•r 
species has a 3-articulate aecPssory Ilagellum, hut all articles are lo11g. 

Euryslheus venla.m !Jears remarkable resemblance to Parajas.m angn-
lun's in the IschyroePridae. Eventually, I believe it feasible to transfer 
E. ventoMl lo the family lschyroeeridne, based on the condition of the 
third uropod. enforlunately the evidence is not clear-cut as seen in the 
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following a point of refPfl'lll'e is the the title 
Family 1:-ehynweridae. 

l\llost species of including the gl'llU5 Eurystheus have the 
rami of the third uropods pqunl to or longer than the pedunele. In the 
genu:"> as now eompost>d, one may see a progression of shorten-
ing of llll'se rami in this seqm•twe: E. maculatus, E. al>ys.mlis, E. sphwsu$, 
E. ven/.osa, n. sp. Several speciPs of Eu.rystlwus (e.g. have a 
crown of apical pedmwular spines on the third uropodl similar to many 
spl'eies of tlw lschyrocPridm·. Indeed, lmt for the ..-light difference in size 
o[ rami, it is diffieult to distinguish E. abyssalis and lschyruceru..'; mega-
chdr at thl' family lcYL•l, and much les:o, so E. vcnl08tl, from various 

i:::ehyrocerids are photidf' with shorl£•ncd third 
uropodal on most of which become developed various kinds 
of tenninal uncinae. Numerous ca.sL·s of this progression may he seen 
in photids and isclryrocerids and qualitative familial distinctions are 
most undcar. To t•mphasize the need for further study into such relation· 

E. venfosu is being placed provisionally in the genus Eurystheus. 
EcoLOGY: An intertidal species h1 southern at Corona del 

J\llar and Laguna Beach, washed from algae and sponges. 

Fig. 7. Eurystheus vcntosa, n. sp. Fenmle, hololype, ·kO mm, Barnard sta. 2: A.B. 
gnnthopods 1, 2; C, peraeopod 1; D,E,F, uropods l, 2, 3. 1\'lale, 3.1 nm1, Bnmnrd 
stu. 2: G, gnathopod 2. 
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Kermystheus new genu.-: 
Kermystheus ociosa, new 

Fig. 8 

?" _,, 

DIAGXOSIS OF :\!ALE: flagellum of antenna 1 cornpmwd 
of a palm uf gnat.hopod 2 indistinct from hind margin, 
distally produced to a large tooth, in front of which is a dee-p ineision and 
a smaller .selo.':'e pron'ss; artiele 5 of gnathnpod 1 longer than artide 6; 
peraeopod 3 with a large posterior probo:"r"oid proce::-s on article 2. with 
article 4 also bearing a posterior process; epistome formerl into a long 
conical cusp. 

FE::\L\LE: Palm of gnathoporl 2 distinct from hind margin, sharply 
inyaginated. 

HoLOTYI'E: AHF No. 59.1, male, 5.2 mm. 
TYPE LOCALITY: Station 6'!.7:1, Monterey Bay, California, :36-41-5(1 N! 

121-58-'12 \i/. 6:) fms. OcLol){_'r 2, 1959, hotlnm o[ glauconitic rock, 
gravel. 

lVL\TEHIAL: 121 specimens from 17 stations . 
. RELAT!ONSitlP: This species from memhers of Podoceropsis by 

the scale-like arTessory flagellum and i..- distinct from f\_l'rmyst./wus ker-
madeci (Stehhing 1888) which is a blind spceit•s with a transverse palm 
on male gnathopod 2. From other spceics, P. angulosa Chcvreux 
(1927:1, I\.. ocima differs by tlw peculiar process of peracopod 3. From 
P. angulu.m it diifers by the lack of a defined palm nn gnathopod 2 and 
hy the much shorter coxae. 

EcoLOGY: This species has an coastal ..-helf den..-ity of 0.9 
animals per square meter. The species ranges in depth from 15 to 90 fms 
hut is mostly concentrated between the rlPpth..- of 50 and 90 fms where its 
density is cJ,7 animals }JE'f square mPter. 

Genm: Megamphopus Norman 
:iYiegamphopus mamolus, new species 

Fig. 9 
DIAGNOSIS OF MALE: Gnathopnds nearly equal in size, in both pairs 

article 5 longer than 6; palm of gnathopod 2 obliqm-, :-lightly excavate, 
with a slight bump and large ..-pine at defining corner; mxa l not antle 
anteriorly; coxa 2 produced behind into a large lobe; article 2 of 
peracopod 1 inflated, much stouter than that of pcraeopod 2. 

FEJ\L\LE: Gnathoporls small; palm of gnathopod 2 oblique, with 
article 6 cwale. not linear; coxa 2 not lobate. 

DESCIUPTIVE FEATUHES: Antennae missing in all hut one of the 114 
specimens at hand; in that female, antenna l is to that of 

cornutus Norman (Sars 1895: pl. 200) hut the 
flagellum is 2-articulate, not uniarticnlnle; mouthparts likf' Sars' figures 
of 1ll. cornull/8. 

HoLOTYPE: AHF No. 592, male, 5.:) mrn. 
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TYPE LOCALITY: Station Monterey Bay, California. 36-.16-5:}, X, 
121-52-28 \V, 13.5 fathoms, September 29, 1959, rock hollom. 

MATEHIAL: Stations cl822 (50), 6,125 ( 61). 

HELATIONSHIP: peculiar species may require :-Pparate generie 
de:;;ignation in the future, primarily of the lolmte second coxa, 
possibly uniqm• among tube-dwelling amphipods. Nen•rtheless, other 
species of Jllegam.phopus show p!!ct!liarities of the male second coxa; in 
11!. cornu/us and Lll. longidactylus Cheneux (1926) it is longer than any 
of the other coxae; in ilf. lungicornis Chevreux (Chevreux and Fage 1925: 
318) it i:':' quite prolonged; and apparently it is longer than the otlwr 
t'Oxae in .M. hlaisus K. I-I. Barnard ( 19.32). Thl' male of ill. pachypus 
Schellenlwrg (1925) unknown. 

DISTHIBUTION: Pl. Conception, California. 9 Jms depth, in rich red 
algal · Diopalm bed; M_onterey Bay. 

Genus Photis Krpyer 
Taxonomy in this genus is especially difficult because of the laek of 

life history studies. 1\>Iales, particularly, are polymorphic, passing through 
several of development, the early pha..-es of which are indistinguish-
able in a numher of species. To separate mixed populations collected in 
the same smnple is difficult hecause terminally developed males are rare, 
and differenees among young males, females and juveniles have not bet•n 
worked nut. Young of Pholis calijornica are so similar to presumed young 
of P. lucia as to defy proper identification. Some samplt•s contain as many 
as four species and the ecologist desiring population ratim; is heset with 
S{'\'Pfl' diffieullies. 

now prohahly are young of other.-;; and 
:-pccies may he polymorphic in terminal stalL'S, sueh as the pair of 

species P. califomica and P. hrevlpes, descri!Jl'd herein. These should he 
subjected to the kind of study so well exemplified hy St>xton and Reicrs 
(1951) analy:::;is of ]assa jalcata where polymorphic adult:- were shown t.o 

from the same dutch of eggs. 
The rPcognition of spt>cies of Photis on the basis of shortening of the 

first 2 male eoxae is not satisfactory beeause it appears to have some 
to the adult size of the species. All of the species in southern 

California appear to show a tendency for this eoxal shortening. lmt it 
rcaclws its fullest extent only in the two largest species, P. caUJornica and 
P. hrevipe8, and in an :intermediate sized species, P. conchicola. 

The shap{'S of the second artielcs on the seeond male gnathopods are 
f'haraf'leristic in the southern California species and are not fully 
desnihed in my diagnoses since other characters are ju:-t as usefuL hut 

condit-ion is figured and may he of some use to other 
Pltoli5 tuma \Valker (190.·\.) is not in the following key, for 

it should be remo\'ed to a new genus as V\'alker suggesl:efl originally. 
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KEY TO WORLD PHOTIS (ADULT MALES) 

l. Artides t},.S of peraeopod il, grossly enlarged ........ clephantis, n. sp. 
1. Articles .·J..S of perat>opod 4 slender .................................................... 2 

2. Article 6 of gnathopod 2 slender, searcely hroader than 
article 2 ........................................................................................ :1 

2. Article 6 of gnathopod 2 twice as broad as artide 2 ................ :J 
3. Article 5 of gnathoporl 2 hearing posterior lobe ................ digitafa 
3. Article 5 of gnathopod 2 lacking posterior lobe .................... obesa 

4. Article S o( first gnatlwpod 1.75 times longer than 
6 ......................................................................... ..... ............ 5 

4. Article 5 of first gnathopod less than 1.25 times long 
as article 6 ..................................................................... ............... 6 

5. Article 6 o[ gnathopod 2 very the palm bearing 2 
humps and without deep its article 7 lacking 
an apical setal bundle ........................................................ geniculata 

5. Article 6 of gnathoporl 2 narrow, the palm hearing one 
tooth, and a deep excavation, its artidc 7 hearing an 
apical setal bundle ............................................................ longicarpa 
6. Palm o[ gnathopod 1 very strongly excavate with 

article 7 not quite closing on defining hump ............................ 7 
6. Palm of gnathopod 1 not strongly excavate, with art ide 

7 on defining bump ........................................................ 9 
7. Palm of gnathopod 2 lacking proee:'s near finger 

hinge ................................................................................ vinngradovi 
7. Palm of gnathopod 2 hearing a near finger hinge ............ 8 

8. Coxa 1 not exeavate below .................................... macrocoxa 
8. Coxa 1 exeavate helow .................................................... nataliae 

9. Article 7 of gnathopod 2 shortPr than palm ........................................ 10 
9. Artiele 7 of gnathopod 2 long as or longer than palm ................ 11 

10. Palm o[ gnatlwpod 1 exeavate ................................ f.enuicornis 
10. Palm of gnathopod l not excavate ............ sp. Pit·lot (19:18) 

11. Article 7 of gnathopod 2 bearing a hump or notch on 
margin, or the margin \'ery :-inuous ................................ 12 

11. Article 7 of gnathopod 2 laeking a hump or sinuous margin ........ 22 
12. Palm uf gnathopod 2 hearing 2 teeth besides defining 

one, one tooth !wing aece:-snry ........................ baeckmannae 
12. Palm of gnalhoporl 2 excavate, bearing one tooth 

besides defining one, tlw former tooth often 
slightly divided ........................................................................ 

13. Both palmer teeth of gnathopud 2 mounted on a prol.'ess 
separate from rest o[ hand .................................... n. sp. 

1.1. Palmer Leeth of gnathopod 2 atlaehed directly I.'J hand ................ U 
14. Coxa 2 :-horter than hroad ........................................................ 15 
14. Coxa 2 longer than hrnad ........................................................ 17 
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15. Article 7 of gnathopod 2 with large imwr medial hump .... bnmipes 
15. Article 7 of gnathopod 2 lm·king a large medial hump, 

with a low di:::tal hump) ................................................ 16 
16. Palmer invagination of gnathopod 2 conical; third 

coxa 1.2 times as broad as coxa LJ, .................... conchicola 
16. Palml'r invagination of gnathopod 2 round or 

quadratP; third coxa 1.6 times hroad as 
enxa iJ, .................................................................... californica 

17. Palm of gnathopod 2 lacking sinus bounded on 
2 side::: ........................................................................ di8tinguenda 

17. Palm of gnathopod 2 !waring sinus hounded on 
2 sides .................................................................................................. 18 
18. Article 7 of gnathnpod 2 bearing hoth a proximal hump 

and a distal ennstrietion ........................................................ 19 
18. Article 7 of gnathopod 2 lwaring only a distal bump 

formed hy a distal constriction ................................................ 21 
19. Palmar defining tooth of gnathopod 2 reaching a line 

perpendicular to finger hinge (palm transverse) ............................ 20 
19. Palmar defining tooth of gnathopocl 2 not reaching a line 

perpendicular to finger hinge (palm slightly 
oblique) ................................................................ macrotica, n. sp. 
20. Gnathopod 2 with hind tooth of palm gaping ........ pugrwtor 
20. Gnathopod 2 with hind tooth not gaping ................ goreensi8 

21. Palm of gnathopod 2 tran::WL·rse ........................................ reirzhardi 
21. Palm of gnathopod 2 oblique ........................ lucia, n. sp. (in part) 

22. Article 7 of gnathopod 2 as long as palm, the palm 
oblique and not from hind margin, with 
artiele 2 bearing a large distal stridulating 
pro{'ess .................................................................... hauntif.'llsis 

22. These eharaeters not coml1incd ................................................ 23 
23. Palm of gnathopod 2 laf'king distal hump or humps .................... 24 
23, Palm of gnalhopod 2 !waring 1,2 distal humps ,,,,,,,,,,,,,, 27 

21L Article 5 of gnathopod 1 hearing large antl'rior 
:-;pines ........................................................................ spinicarpn 

24. Article 5 of gnathopod 1 lacking anterior spine:; .................... 25 
25. A rtide 2 of first antenna twice as long as article 1 ........ rmtennaln 
25. Article 2 of first antenna 1.5 limes as long as article 1, 

or less .................................................................................................. 26 
26. ArticlP 2 of gnathopod 2 lacking distal 

process ................................................................ brevicaudata 
26. Article 2 of gnathopod 2 hearing distal 

proeess .................................................................... ji8chnuu1ni 
27. Palm of gnathopod 2 !waring an accessory defining 

tooth ...................................................................................... den/ala 
27. Palm of gnat.hopod 2 lacking an accL'SRory defining tooth ............ 28 
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28. Article 7 of gnathopod 2 not serrate ........................................ 29 
28. Article 7 nf gnalhopod 2 serrate ............................................ .':H 

29. Palm of gnalhoporl 2 bifid near finger hingt' .................... spas.;kii 
29. Palm of gnathopod 2 not bifid near finger hinge ........................ 30 

Palm of gnathopod 2 with medial 
tooth .................................................... facia, n. sp. (in part) 
Palm of gnathopod 2 lacking mPdial tooth ........ zn:uda, n. sp. 

31. Palm of gnathopod 2 ea.'-Lt•llate ........................................ uncinata 
.'H. Palm of gnathopod 2 not eastellate .................................................. 

,'-)2. Eyes absent ................................................................................ ;):) 
:12. Eye:-:' present .............................................................................. 3"J. 

33. Palm of gnathopod 2 nearly transver!'e; uropods 
l-2 very spinose .................................................................... kurilica 

:::1:1. Palm of gnathopnd 2 indistinct, oblique; uropods 1-2 
sparsely spinose ................................ cuecus J. L. Barnard (l96la) 

Eyes on extremely long peduncles ............................................ :-L) 
:34. Eyes on short or not on peduncles .......................................... 36 

35. Article S of gnathopud l a;.; long as article 6 ............ doliclwmmata 
3.5. Article S of gnathopod 1 half as long as artiele 6 ........ lamdlifaa 

Article 6 of gnaLhopod 2 with hind margin 
very slwrt .............................................................. longimarws 

36. Article 6 o£ gnathopod 2 with hind margin long .................... 
Article 6 of gnathopod 2 broader than long .................... strellwvi 
Article 6 of gnathopod 2 longer than broad .................................... i:18 
i:18. Animal lacking stridulating organs ........................ ajricana 

Animal bearing stridulating organs .................... longicaudata 
Not included in this key: 
P. aeqllimamts = femalL' 
P. macrucurpa, male not well defined. 

KEY TO ADULT MALES OF PHOTIS FROM CALIFORNIA 
1. Articles 4-5 o[ peraeopod 4 grossly enlarged ........ elephantis, n. sp. 
l. Articles cJ..S of peraeopod 4 slender .................................................... 2 

2. Male gnalhopod 2 hearing a bifurcate, cryptically 
:-:;cparated process at the palm ........................ bijurcata, n. sp. 

2. lVIale gnathopod 2 'vith a single tooth defining the palm............ 3 
3. Tooth o£ male gnalhopod 2 reaching a line 

lo hinge point (palm transverse) ........................................................ LJ. 
3. Tooth of male gnathopod 2 not reaching a line perpendicular 

to hinge point (palm oblique) ............................................................ 6 
4. Inner edge of article 7 on male gnathopod 2 bearing 

a large bump .................................................................... 
iJ,. Inner edge uf article 7 on male gnathopod 2 sinuous 

hut lacking distinel hump ............................................................ 5 
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5. Palm of male gnathopod 2 with larg:P, shallow lwmispherical 
exea\'ation; article 7 Sl'arcely O\'Prlapping palm; third 
coxa ] .6 tinw" as wide as coxa 4 .................................... califomica 

5. Palm of male gnathopod 2 with sliL·like deep 
exeavation; article 7 greatly overlapping palm; third 
coxa 1.2 Liml'S as wide as eoxa '}. .................................... conchicola 
6. Middle of palm on male gnathopod 2 hParing a 

tooth ........................................................................ viuda, n. sp. 
6. IVIiddle of palm on male gnathopod 2 lacking a tooth .................. 7 

7. Palmar process twar finger hinge on male gnathopod 2 
hlunt, not produced; eyt:'s small .................................... facia, n. sp. 

7. Palmar procP!"S 1war finger hingP on male gnathopod 2 
arutely produced; eye!' large .................................... macrotica, n. sp. 

Photis bifurcata, 1ww :-pecies 
Fig. lO 

DIAGNOSIS OF ?IL\LE: Coxae l and 2 not shorter than 3-5; coxa 2 
longer than widl·; palm of gnathopod 1 Pxcavate, wPll defined Ly a 
!'pine; gnathopod 2 11f'aring a hifid prol'e!'s at lower corner of palm 
projecting :-lightly lwyond the tlworetkal limit of a transverse palm, this 
procPss separated from the of the hand by an invagination in the 
middle of the palm, but the surfaces of the procPss and the hand apposed 
so dosp]y that the invagination is not normally visible; however, the hifirl 
process can he pulled down and away from the hamL thus revealing the 
break between tlw two parts of the hand; articlP 7 overlapping palm 
slightly, its inrwr margin with a proximal bump and slight distal hump 
and constriction; artidl' 2 of gnathopod 2 produced strongly antcrodistally, 
its lateral face with stridulation ridges, and the lower rdge of coxa 2 also 
with such ridges. 

FEl\tALE: Palm of gnnthopod 2 slightly excavate, defined by a spine, 
the hind erlgP of article 6 relatively longt parallel ·with at1terior edge, 
similar toP. californica (young fpma]e., and juveniles of P. ln:jurcata are 
thus difficult to distinguish from P. californica). 

JuvENILES: Young males with bifurcate process of gnathopod 2 not 
so strongly separated from rpst of the Leeth lPss ·well developed. 

HoLOTYPE: AHF No. 5718, male, 2.75 mm. 
TYPE LOCALITY: Station 516'1. SE of Pt. Conception, 34-26-'10 N, 

120-21-'1.5 W, ll lms, July 2, 1957, bottom of rock with the polychaete 
Diupalra ornata. 

MATEIUAL: 557 specimens from 51 stations. 
RELATIONS HlP: The adult males of this species show no particular 

relationship to any olht'T speeies because of the unusual palmar configura-
lion of gnathopod 2, hut young males are easily confused with P. 
californlca and P. facia and are to many other speeies of Photis. 

EcoLOGY: This spPciPs has an overall rlensity of 4.5 animals per square 
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ml'ler on t.he com•lal :'ihelf and lt' distributed by depth aecording to the 
following scheme: 
Depth, Ims lO 20 30 
Specimens per :-;quare meter 12 (Ll 3.6 3.4 

50 
lU 

100 
0 

The species is fouml mainly in the Diopatra community, wlwre its 
density is 27 animals per square nwlPr. 

Photis brevipes Shoemaker 19.-12: fig. 9 
Fig. ll 

Plmtis californica, J. L. Barnard 1954·a: 26-27, pls. 23-2·1• (not Stout 1913). 
DIAGNOSIS OF l\IALE: Coxae 1 and 2 much shorter than coxae 2-5, 

coxa 2 shorter than broad; third eo :xu 1/1. time,s as wide as coxa .::]. ; 
gnathopod 1 with palm slightly excavate, distinl'lly defined by a bump 
armed ·with a stout spine; palm of gnathopod 2 with a large 
hemispherical palmar invagination, the defining tooth large, tapering 
eve11ly, reaching a line perpemlieular to finger hinge, the process near 
finger hinge stout, slightly upturned; posterior edge of artide 7 produeed 
into a large hump, followed distally by a serration (in young males this 
is a spine becoming fused in adult-::.) ; tip of article 7 not overlapping 
palmar defining process; article 2 of gnathopod 2 poorly produced 

Fig. 10. Photis bifurcata, n. sp. Mule. 2.75 nun, sta. 516·1·: A. l<lternl view. front 
part of body. l\tlale, 2.0 mm, sta. 50i·2: B,E, gnathopods 1, 2. lVIulc, 3.0 mm. sta. 
51 6+: C, gnathopod 2. Female, 2.0 mrn, stu. 50+2: D, gnathopod 2. 
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antcrodistally, its lateral face ·with :o;tridulation and lower edge of 
coxa 3 also with such ridges. 

FElli ALE: Palm of gnathopod 2 slightly ex('anlll\ its article 7 in Yery 
large just failing to reach end of palm; coxae l-5 sulwqual in 
length. 

JuvENILES: The young of this spPcie.-: and P. calijornica apparently 
undergo the same stages where the inner edge of article 7 
on gnalhopod 2 is hullmus distally. In P. bre·vlpe,<; the bulge 

in size to beeome a large in P. calijomica the 
dcncases and the artiele lwcomes more slender. 

IVIATEHIAL: 2034, at 110 stations. In addition, 798 specimens 
from 194 stations were examined hut no po.-:itive identification could he 
made. From the ratio hl'lwt>en pn::::itin:' identifications of P. br('·vipes and 
P. californica, it is assumed that 80';1( of unknown speeimen.s are 
juveniles of P. brcvipe8, and the other 20j-(, of P. calijomica. 

REIHAHKS: The of P. brn•ipe5 on southern C11lifornia coa..-tal 
bottom;.; are much larger than adulb of P. calijomtca, thn1'e of P. brevipe8 
}wing 8 mm and of P. ca/ijornica being 4-5 rnm. In P. calijornica 
the hind tooth of the palm on gnathopud 2 starts to gll[Jl' in terminal 
adulthood so that if the daet.yl lack,:. the imwr hump the specimen may he 
identified as P. calijomica, even though it may have the of a young 
P. hre. vipes. 

Shoemaker dt>srTibed no stridulation ridges for this spe-cies and his 
figun'd speeimen was a young male, hut I have no lwsitation in identifying 
the pn'sent material ·with his species. 

EcoLOGY: This spcl'ies has an overall density of animals per square 
meter on the coastal shelf, based on identified specimens. Adding 
80)-t or the unknown as stated aJJO\'e, would increase the overall 
demdty of P. hrevipes Ia :39 animals per square meter. The following 
additional statistics are based on the rombinatiun of these data as explained 
aho\'e. Photis brevipes is distrilmled hy depth according to the following 
scheme: 

Depth, Ims l 0 
Specimens per square meter .tJ,S 

20 
51 

30 
72 

50 
12 

100 
6 

This species is most heavily eoncentrated in the Diopatra community 
where its frequeney is 232 per squarP meter, followed hy the Listriolobus 
community where its abundance is 97 animals per square meter, Lhe 
Nothria community where its abundance is 26 per square and the 
Am ph india communities where it averages 19 animals per square meter. 

Photis californica Stout 1913: 65cJ,656 
Figs. 12, 13 

DIAG_:iiOSIS or ;\I:\U:: Coxae l and 2 much shorter than coxae :).5; 
coxa 2 shorter than broad; third coxa 1.6 times ·wider than euxa 4; palm 
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of gnathopod 1 slightly distinctly defined hy a Lump armed with 
a stout palm of gnalhopod 2 transverse, with a large hemispherical 
or quadrate palmar invagination, the defining tooth large, tapering c\'enly, 
reaching a line JWrpendicular to finger hinge, the process near the finger 
hinge stout, slightly upturned; inner distal edge of article 7 with broad lml 
low bump, followed hy a setose serration (in young males this is a strong 
spine becoming fused in adults) ; tip of artide 7 overlapping palmar 
defining process; artide 2 of gnathopod 2 poorly produced antcrudistally, 
lateral face with stridulation ridges and lower edge o( r:oxa 3 with such 
r.idgcs. 

Very males han:' the hind palmar tooth gaping slightly and the 
posterodistal bump of article 7 is ob;.;olescent; a poorly developed proximal 
inner tooth on article 7 is seen in :';Orne :;pecimens, but article 7 is generally 
quite slender in comparison with P. breuipes. 

F.E.:\fALE: Gnathopod 2 with palm broadly excayatc, its article 7 
reaching end of palm; coxae l-5 subequal in length. 

JuvE:-;ILES: The juYenile male has a coxal configuration similar to the 
male of P. facia n. sp. shown herein, ·with the first t-..vo coxae longer than 

Fig. 13. Photis californica Stout. Female. 6.0 mm, stu. '1•869: A, lateral view of 
front part of lJOdy; B,C, gnathopods I, 2, minus setae . .Tuvenil<! 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. cali-fomicu are distinguishable from :-:.onw medium-
sized P. lucia only-by the transverse (not obliqm'l line running from the 
finger hinge to the defining tooth of the palm. Young P. calijumica and 
P. hreL'tpe8 are indi."Linguishahle since hath pass through the same dl'Yelop-
nwntal stages. 

MATERIAL: :1.65 specimens from ,)il, stations. 
HE::\1.-\B.KS: Two other species of Plwt.i.'i han• !wen dcscrilwd from 

Pacifie America prior to this time and both hear close resemblance to 
P. caUfornica. The fir:-t, P. conchicofa Alderman (1936) apparently is 
distinct., differing hy the fad that the finger of male gnathopod 2 strongly 
overlap-' the palm, but the distinction made by Alderman that P. conchicofa 
difrers from P. hy the short first two male coxae is not tnw. ft 
was based on an error hy Stout in thl' original deseription of P. cali}nrnica. 
The second Photis from the Padfk i.-: P. brevipes Shoemaker (1942) 
whieh is indi:-tinguishahh, from juvenile mules of P. crrlijornica. 

This speeiPs is elosely related toP. pugnalor Shoernakt'r (1945) from 
the Atlantic euust of North America but differs hy the broader, less 
atlenuuted sPcond coxa, the larger hinge process of the palm on gnathopod 
2, and the less excavate first gnathopndal palm. 

EcoLOGY: This speeil's has an density of 4.7 animals per 
-"quare meter on the coastal shelf, based on positively identified specimens. 
or the total unidentified spPeimens of Pholis, split hetv,rpen P. californica 
and P. it is estimated that about 20?'c are P. calijomica, hasL'd 
on the ratio between identifications of both species. This would 
imTease the density of P. ca/ifornica to 6.0 animals per square meter. The 
following additional statisties are haspd on the combination of these data 
as Pxplained abo\'e. Photis californica i::" distributed hy depth according to 
the following seheme: 

Depth, lms 
Spel'imens 1wr ."-quare meter 

10 
LS 

20 
6,2 

30 
6,7 

40 
12 

50 
ll 

100 
Ll 

lVlo:o;t specimL•n:- of this species wen' from the Amphiodia 
eommunity and none was found in the /Jiopa./.ro community wlwre the 
dominant specie:" was P. brevipes. 

Photis conchicola Alderman 19:36: figs. 39-LJ,3 
Figs. 14, 15 

DIAGNOSIS OF :;\{ALE: Coxae 1 and 2 mueh shorter than coxae 3-5; 
eoxn 2 shorter than broad; third eoxa 1.2 times as wide as coxa tl; 
gnathopod 1 with palm \'ery slightly defined hy a spine; palm 
of gnathopml 2 transverse, with a large conical palmar in\'agination 
forming a long lcoth which tapers en·nly, the tooth reaching a line 
perpendicular to the finger hinge, the palmar process near the finger hinge 
rather slender; artide 7 of gnathopod 2 hearing on its inner distal edge a 
hroad hump, followed by a :;l'lose serration, this in young males represented 
hy a strong spine becoming fused in adults; tip or article 7 strongly 
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Fig. 15. Photis conchicola Alderman. Male, 3.7 nm1, Barnard sta. 3: A, gnathopod 
1; B,C, gnnthopod 2, lateral and medial views. Young male, 2.0 nun: D,E, 
guathopods I, 2. Female, 3.2 mm; F,G, gnnthopods I, 2. 
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O\'erlapping palm; article 2 of g:nuthopod 2 poorly producPd 
its lateral fare ·with stridulation ridges, and the lower edge of coxa ,') 
.al..-o with sm:h ridges. 

F'Ei\lALE: Gnathopod 2 with palm C'Xl'i1Yate, its artide 7 just reaching 
end of palm; coxae 1-5 in lt·ngth. 

lVL-\TEHTAL: This i:- a common intertidal species in southern California. 
In the f'Xarnination of 25 washing:- of algae and roeks in tlw intertidal of 
Pt. Fermin, Corona del lVIar and La Jolla, only this .-;peeies of and its 
apparent jm•enih's have been found along with the aberrant form, Photis 
eleplumtis, n. sp. Photis conchicola is rare subtidally, being found in only 
mw Velero sarnph', i.J,928, San Diego Shelf, 7 fms, <'J, .-:pecimens. 

HELATJOl\'SI-IJP: This SJWciet" has it.-: relation..-hip to Photis 
r:alijornica Stout. and there is sonw doubt that the two arc disl.in('l. 
Most certainly it appear:'i impossible to separate the juveniles of tlw.-:e 
species. At present, with sampling limited to intertidal regions and to tlepths 
greater than 5 fm.-:, the prohlcm is simplifif'rl since all intertidal specimens 
of Photis appear to be P. conchicola and it has been found only once in 
depths greater than .)() feet; when samples from mean low water to :30 fed 
arc collected it may prove difficult to separate the species if they meet. 
They may prove to he different populations of the same species, the inter-
tidal form tn the different by its adull si1.c. 

Young P. cafijomica rcsemhle P. conchicola to a certain extl•nt (see 
fig. 12 G). Compare other figures of young P. cafijornica second gnalho-
pods (fig. 13 E) with P. cunchico/a ([ig. 15 E:l to differences in 
palmar configuration. adull male P. conchicola differs from 
adult male P. californica hy the !:'ize and . .,hape of the rirst 4 eoxae as seen 
in the accompanying illustrations. The difference is ::.een particularly in 
the third coxa which in P. calijornica is quite broad ami expanded 
anteriorly, whereas in P. conchicola it scarcely wider than coxa 4, and 
its lower edge is quite narrow and not expanded forwanl. The palmar 
excavation in P. calijornica is hemispherical and broad. whereas in P. 
conchicoln it is conieal and narrow. 

See ''Remarks" of Ph otis deplumlts, n. sp. 

Photis elephantis, new species 
Fig:". 16, 17 

DIAGNOSIS: Coxae 1 and 2 not s_hortcned; coxa :-3 not much wider 
than coxa ;J,; gnathopod l simple, lacking distinct palm; gnathnpod 2 
nearly simple; peraeopod 4 grossly enlarged, especially articles 4, and 5, its 
article 2 with a large posterior cu..;:p; article 4· of peraeopod 5 formed into 
a cone-shaped posterior process. 

HOLOTYPE: AHF "-1919, st'x?, 2.3 nun. 
TYPE LOC,\LTTY: Barnard Stu. 2L Corona dellVIar, intertidal, formalin 

wash of the surf-gra:-s. Phy{{uspadix sp., Dec. 20, 19··-19. 
MATEHIAL: Barnard Stn. 21 (19). 
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Fig. 16. Photis elephantis, n. sp. ?Sex, 2.·1· nun. Barnard sla. 21: A. laten1l view; 
B.C. gnathopods 1, 2. 
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REM.AHKS: All of thi,;; odd to IH' 
lncking either female brood or 1wnial projections on the of 
peraeonal ;;;egment 7. The type collection of 19 specimens was mixed with 
many specimens of Photis conchico/a. Adults of hoth are oJ the same size. 
1 n many species of Pholis the peraeopods are fragile unrl hreak off readily: 
hut in pre:-:;erved animals of this speeies they remai11 attached unle:-:;s eare-
les.sly manipulated. "Young specimens (fig. 17 L J) the fourth and 
fifth peraeopods considerably less modified so that very young animals 
could not he from young of P. L'onchh:ola. 

The gnal.hopods of young P. conchicola are like thnse of adult P. 
dephanlis. 

The simplicity of the gnathopods in ''adult" of this srwcies 
represenl.'i a stage connecting the more di.'-linelly :-:;imple gnathopods of 
Phot.is nrma \Valker (19().-1.) wbich .-:hould he made the type of a new 
genus. The inl.ermediary nf the gnathopods in P. pfeplumli8 would prodtle 
a link to P. nmw and perhaps require it:- retention in Plwt.is hut there may 
he other factor:;; to eon::.ider. 

The peculiar situation of finding only neuters of P. 1dephanli8 .-:uggesls 
the po.-:sihility that !.he species represent." a population of P. conchicola 
which has !wen para::.itized or tlisea.--ed in some way, the 

J 

0 
H 

'J._,,L 

Fig. 1i. Photis elephanlis. n. sp. ?Sex. 2.4 wm, Barnard stil. 21: A,B.C,D, 
perneopods 2, 3, ·1·, 5; E,F,G, uropods I, 2. 3: H, !.elson. Juyenile, I.R nun: I, .L 
pot·aeopods ·k 5. 
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and that the great enlargement of the fourth peraeopod, tlw juvenile 
condition of the gnathopods and the juvenile-[L•male condition of the coxae 
an· fl\o;ttlb of a changL' in production of ::>Pxual hormones. H so, it would 
conl.imw to lw a logical course to off P. nana into another 
providing it i5- sexually normal. 

Photis lacia, ne\v spedes 
Fig. 18 

DtAG:\OSts OF MALE: CoxaP 1 anrl 2 slightly shorter than coxaL· ,)-5; 
coxa 2 intermediate in length between 1 and 3, longer than hroad; palm 
of gnathopocl 1 not excavate, poorly defined; palm of gnathopod 2 oblique, 
with subconical palmar excavation, the process defining it failing to reach 
a lim· perpendicular to the finger hinge. the palmar margin near the 
finger hingP formed o[ a very ln-mul. flat proces:;;; article 7 of gnathopod 
2 lacking 1nnnp5- along inner edgP, .slightly notched near apex, its tip 
seareely overlapping palmar process; article 2 of gnathopod 2 hroadly and 
slightly produced anterndistally on the lateral face and medially on the-
inner face. iL-. lateral faee with stridulation ridge.':;, and the lower edge of 
t'oxa 3 also with ridge.-.. 

FE.MALE: Palm of gnathopod 2 long. quite oblique, not excavated, 
poorly defitwd, conjoining: without intL•JTuption the short hind margin of 
article 6. At the theoretical point of the merger lwtweL>n the hind edge and 
the palmer edge the article i:-. broad and hulbous, eonlrary to the 
eundition in P. californica. :;;o that females and juveniles of P. lucia are 
ea:;;ily from that specie:-. 

}uYEi\tLES: Young: malt>-"" differ from males of P. eaHfornica only hy 
tlw oh\iqm· (not transverse) orientation n [ the palm and processes on 
gnathopod 2. 

HnLOTYPJ<:: AHF No. 5719, malP, 3 mm. 
TYPE LOCALITY: Station 5Hi-'J.. SE o{ Pt. Conception, 3'1·-26-1lON. 

120-21-'IS\V. ]] fn". July 2. 1957, bottom of rock with polyehaPte 
Diopalra onlllffl. 

i\llATEHIAL: 1,)57 :-pl'dmens from 109 stations. 
RELATIONSHIP: spL>eie5 related especially to P. pugrwfor 

Shot>maker (19-'1.5) hut differs as follows: the oblique (not transverse) 
palm of malL· gnathoporl 2; the hind tooth not gaping as much as in 
P. pugnol.or; the palm of the first gnathopod nol excaYale as in P. 
pugnalor; the finger of gnalhopod 2 lacking the proximal inner bump. 
The from P. californiea hy the oblique palm of male 
gnathopocl 2. hut the young stages of P. calijornica an· easily confusell 
with nf P. facia and arc distinguishahlt• only hy the speeial 
nwtltioned in tlH' n[ hoth specie:" concerning frma\es and 
young:. 

The new spPde:- is closely re1ated to P. spa$sld1: Gurjanova 
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A 

Fig. 18. Pholis lacia. n, sp. Male, 3.0 mm, sla. A. front part of animal: 
B,C, gnathopods 1, setae. Young male, 2.75 nnn, sta. 5!6-f.: D. gnathopod 
2. FenUJle, 2.5 nun. sta. 5164: KF, 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-excayate palm of the female second 
gnathopod. The Jinger of male gnathopod l is relatively short in P. 

as compan:d with P. lucia. 
EcoLOGY: This species has an O\'l'rall density of 13 animals pL'r square 

rnelPr on the coastal shelf. It is distributed by depth according to the 
following scheme: 
Depth, fms, 10 20 30 40 50 100 
Specimens per square meter 1.3 0.6 26 l<J. 38 15 

The SfH:'cies is found mainly in the Amphiodia community with a 
density o[ 2:\, animals per square meter and in the Amphiodia-Onuphi8 
assemblage- with 39 animals per square meter. 

Photis macrotica, new species 
Fig. 19 

DlAG='l"OSlS OF l\IALE: Coxa 1 slightly shorter than 3-5; coxa 2 slightly 
longer than wide; gnalltopod 1 with the palm seareely excavate, its article 
6 rather inflated for the its article 7 consideral1ly overlapping the 
palmar defining spine; gnathopod 2 \Vith the palm obliqtw, bearing a 
strong, conically projecting tooth ncar the finger hinge, followed by a 
large excavation defined hy a long slender tooth which fails to reach a 
line perpt•mlicular to the hinge {:Joint, iL" article 7 overlapping palm 

relatively slender, with a distinct bump on the inner edge 
quite dose lo the hinge point and filling into the excamlion l1elween tlw 
anterior palmar tooth and the hinge, the rest of inner edge of article 7 
smooth except for :1-5 small gnathopod 2 with the anlerodistal 
of article 2 slightly attPnuatecL its lat.eral face with stridulation ridges 
and lower edge of coxa 3 with such ridges; eyes quite large. 

FEi\rALE: Palm of gnathopod 2 nearly exeavalt', 
the defining angle bulging slightly. 

HoLOTYJ•E: AHF No. 5720, male, 3,3 mm, 
TYPE LOCALITY: Station :'\.9.39. SE of Pt. Cnnel'ption, .'1.'1.-2.'3-20 N. 

120-2:1,-30 \V, 7-'l fms, April 9, 1957, hottom of coarse sand and gravel. 
lVIATEHIAL: 24 specimens from 11 ."lations. 
RELATIO:NSHII': This species and its fpmales are easily distinguishabk 

from other species o[ Photi5 in southern California by the large eyes. On 
this basis, ft•rnales of the spl'LiPs 'i\'l'l't" first noticed. mixed with otherwise 
unrecognizable females of other .speeies of Pholi8, but only a single adult 
male has been recovered in the In southern California the new 
S}wcie.':' hears closest n·lationship to Ph otis facia, n. sp. from which it 
hy the conieally produced palmar tooth near the finger hinge of gnathopod 
2 and by the small proximal bump of article 7. 

I l!< relationship to other species is shown in the master key to the 
genus, precl'ding. 

EcoLOGY: This rare specit's has an overall density of 0.2 animals per 
square meter on the coastal shelf. It occurs between 31 and 100 fms. 
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Photis viuda, new species 
Fig. 20 

VoL .. 3. No. 1 

DIAGXOSIS OF :MALE: Coxa l ::-hurter than 2, longer than broad; palm 
of gnuthopod l oblique, ::;traight, defined hy a spine; palm of gnathopod 
2 ol1lique, defined hy a large tooth near the finger hinge and hearing 
a medial palmar tooth; article 7 of gnathopod 2 curved, reaching 
end of palm, lacking humps, in younger males ·with a small group of stiff 
setae distally; artiele 2 of gnathopod 2 with its anterodistal end slightly 
produced, ib; latrral fal'e with stridulation ridge.'\ and the lower edge of 
coxa 3 also with such ridges. 

FEl\[ALE: Palm of gnathopod 2 slightly L'Xcavate, the defining angle 
hulging. 

HoLOTYPE: AHF No. 602, male, 5 mrn. 
TYPE LOCALITY: Station 6804. Santa Cruz Island canyon, California, 

.3.).56-25 N. 119-50·:>2 W, 218 lathoms, December 22. 19.59. bottom ol 
coarse brown shelly sand and pebblE's. 

MATEll!AL: Station 6804. ( 91). 
RELATIONSHIP: This species diHers from other California species of 

Photi.'i by the medial palmar tooth of male gnathopod 2. In other respects 
the ;;;pecies stands dose toP. lacia, n. sp. 

GP1ms Protomedeia Kroyer 
KEY TO MALE PROTOMEDEIA OF THE WORLD 

1. Article 2 of gnathopod 1 with posterodistal hump ........ P. jasciata 
l. Article 2 o[ gnathopod 1 smooth postL'rodistally ................................ 2 

2. Palm of gnathopod 2 with large projecting defining 
tooth or a spinf' acting as a Ialse tooth" .................................... 3 

2. Palm of gnalhopod 2 lacking large spine or tooth........................ 8 
ArticlL' 7 of gnuthopod 1 overlapping palm by 75jf, o[ 
i L"" length ...... .......................................................................................... 4 

3. Article 7 of gnathopod 1 palm hy 'lO% of 
its length or le::-s .................................................................................... 7 
1k Palm of gnathopod 2 defined hy an artivuluted spine ................ 5 
'1·. Palm of gnathopod 2 ddined hy a fixed tooth ........................ 6 

5. Inner ramus of uropod 3 more than two thirds as long as 
outer ramus ............................................ articulata, n. sp. (in 

5. Inner ramus of uropod 3 less than one huH as long as 
onter ramus ................................................ :::olea, n. sp. (in part)* 
6. Palm of gnathopod 2 with a small medial 

proccs" ........................................................................ fasciatol:dc8 
6. Palm of gnathnpod 2 lacking a medial process ................ popovi 

7. Hind tooth of gnathopod 2 gaping ........................................ palma/a 
7. Hind tooth of gnathotmd 2 not gaping ................................ dulkcit,i 

'>".'ith n palmar defining spine on gnatbopod 2 nre eutet·ed twice in the 
key (*) because the spine rnuy he broken of£ in some specimens. 
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8. Art ide 7 of gnathopod 2 strongly hooked, blunt .... gnmdimana 
8. Article 7 of gnathopod 2 curyed, tapering .................... 9 
Article 7 of gnathopod 2 not oyerlapping palm ................................ 10 
Article 7 of gnathopod 2 overlapping palm by more than 
257c of its length ................................................................................ 11 
10. Article 7 o[ gnathopod 2 reaching end of palm ........ epimerafa. 
10. Article 7 of gnathopod 2 failing to reach end 

of palm .............................................. .................. microdactyla. 
Article 5 of gnathopod 2 proximally expanded ................................ 12 
Article 5 of gnathopod 2 not expanded ........................................ 13 
12. Article 6 of gnathopod 2 broad distally ............ macrocarpa. 
12. Article 6 o[ gnathopod 2 taperi11g 

distally ................................................ ::.:utea, n. (in part) ;r 
Hami of uropod 3 short, the inner reaching only half 
way along the outt•r ........................................................ gurjmwvae 
Rami of uropod 3 long, the inner reaching three fourths 
along the outer .................................................................................. 14, 
14. Palm of gnathopod 1 transverse ........ caeca and 
H. Palm of gnathopod l oblique, poorly 

deyeloperl ................................ articulata, n. sp. (in part)* 

Protomedeia articulata, new species 
Fig. 21 

DIAGNOSIS OF Th[ALE: Gnathopod 1 with article 2 lal'king posterodi--tal 
bump, its article 7 (claw) overlapping the short palm by 75% of iL"-
length; gnathoporl 2 with the palm defined Ly a large, articulated spine, 
the micldle of palm with a blunt projeetion, its artide 7 overlapping the 
palm hy nenrly half length; article 3 of fir::;t antenna 70o/o us long as 
article l. 

HOI .. DTYPE: AHF no. 5615 male, 4 mm. 
TYPE LOCALITY: Station ,'}.785, off Gadota, 3/1-27-00 N. 120-08-30 \V, 

:-n DL·cemlwr 18, 1956, bollom of g:n·en silt. 
MATEHIAL: :16:1 from 81 stations. 
HELATIONSHIP: This spl'eies i.:-. remarkable for a Prulomedeia in the 

rather long third article of anll'IH1ll 1 which is 70% as long as article 1, 
lmt it cannot lw assigned to Eurysl heus, for in that genus artiele 3 is 
supposed to he at }past as long as article l. The lll'W species bears dose 
relationship to Prolomedcia popm'l: Gurjanova (1951) from which it 
differs by the clt·fining procL•ss of the palm on gnathopod 2 being an 
articulated spine, not a tooth. and by the strongly overlapping seventh 
article. The .specie:- differ:- from P. jasciatoides Bnlyche\'U (1952) hy the 
strongly overlapping elaw nf gnathopod 2. The very similarity of 
two specie:" in H'l'OIHl gnathopod:- i:- SPL'Il in my fig. 21F when the 
lion lim· of the defining palmer spine i:: diminaled. One might speculate 
that the llerining tooth in P. is actually un articulated spine 
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Fig. 21. Prolomedeia articulata, n. sp. Female, -1·.0 mm, sta. ·1·785: A, lateral vie .... v; 
G. peraeopod 1: H,I,J, uropods 1, 2, 3: IC tclson: L,l'VI, guathopods 1, 2, minus 
setae. Male, holot.ype, +.0 mm: B,C, gnathopod l: D,E, gnathopod 2; F, gnathoJJOd 
2, showing spine as if fused to pHlm for comparison ·with other spl'cies. 
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and that. specie!' :"hould he rechecked for verification of this l'haracter. 
The species n•aelw:- a length of S mm. 
EcoLOGY: On thL· coastal 5 to 100 fms, this species has a density 

of 4.5 animals per square meter. It is distributed by depth as follows: 
10 w 30 w 

No. of animals 
per ;;;quare meter 0 2.5 5.0 13 5.0 ·J.. 7 0.5 
The of distJ·ibution of the species is along the 40 fathom 

depth-contour. 
ProtmnPdeia articulata is almost exclusively limited to three henthie 

those of .Am ph iodin, Amphiodia-Canlila and Listriolobu.s. In 
the Amphiodia and Card£tu commmlities the species has a density of 16 
animals per square nwter and in the Li.'ilriolobus comnnmity it has a density 
of ].,J, animals per square meter. 

Cheirimedeia, new st1hgenus 
DIAG;\"0515: Protumedeia with inner ramus o£ uropod 3 le:::.s than half 

as long as; oulr-r ramus, the pedunclr- slr-nder, not plate-like; antenna 1 with 
3 or articles in accessory flagellum; gnalhopods subchelate. 

Tn•E SPECIES: Prof.omedeia. (Clw1:rhnedeia) ;;otea, new species. 
OTI-JEH SPECIES: Prulonwdt?iu wacrocarpa Bulycheva (1952); Proto-

nwdeia palma/a Bulychl'\'<i (1952); Protorncdeia d11lkeiti Gurjanova 
(l95li. 

RL\1:\HKS: Thi:- is on the basis of the shortened 
inner ramus of uropod :--\. Its membPrs bridge tlw small gap between the 
genera and C/wiriphotis and indeed, point to the small 
qualitaliYl' differences (if any) lwtwel•n the two genera. Even Chcirimedeia 
is not qualitatively different from Prntomedeia because other species such 
as P. y;urjanovae Bulydteva show a partially shortened inner ramus of 
uropod 3. Thu.;;;, memlll'rs of Cheirimedeia are recognizPd only as expre::>· 
:-ions o£ intermNliacy lwlWt'l'll two Pxtn-·nws and t.lwir Hmils: hecause or 
evolution. an· itHlefinabh·. 

Protomedeia ( Cheirimedeia) zotea, new species 
Fig. 22 

DIAGXOSI5 OF 1\IALE: Gnathopod ] with article 2 smooth, lacking a 
hump, its artides 5 aml 6 slender, linear, the palm obsolete, its article 7 
greatly oyerJapping the theoretical palm; gnathopod 2 with article 5 

proximally, ib article 6 tapering di::-tally, the palm oblique, short, 
hearing a medial hump, defitlf'd by a large spine forming a false tooth, 
ib artidP 7 gn·atly overlapping the palm; inner ramus of uropod 3 lPss 
than hal r as long as outer ramus. 

F'E:'IlALE: Cnathopod 2 slightly stouter than gnatlwpod 1, hut artielt• 
6 remaining nearly lineaL the palm n·ry short, transverse, anrl artidc 7 
ow·rlapping palm. (If one £'Onsideretl that thl' palm were defined hy the 
po.-:terior spine of artidl· 6, then the palm is eon::>idered to he quite oblique 
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and to bettr a strong mt:'dial hump; the .-;arne condition is true of gnathopod 
1 in both Sf'Xl'S.) 

HoLOTYPE: AHF no. 594, femalel 3.5 rum. 
TYPE LOCALITY: Station 644-5, Monterey Bay, California, 36-39-57 N, 

121-51-00 W, 15.5 fathoms, October L 1959, bottom of medium gray sand. 
i\L\TEIUAL: The type and 8 other specimens from the type locality. 
RELATIONSHIP: This species is easily distinguished from its faunistic 

relative P. articulata, by the shortened inner ramus of uropod 3, hut also by 
the paler eyes and pigmentation in as well as the much stouter 
first two peraeopods. 

The species is also related to P. m.acrocarpa Bulycheva (1952) 
n'sembling it in the expanrlPd carpus of the male semnd gnathopod, but 
differing hy the tapering si:xth article. From P. gurjanovae Bulycheva (see 
Gurjanova 1951) this species differs hy the uearly simple first gnathopod, 
which in P. gu.rjanovm: is stouter and transversely palmate. 

Family ISCHYROCERlDAE 
family has lwen ('Onsidered from the Photidae by the 

uncinate outer ramus of the third uropod. Such uncination is not as clenr 
in the h:chyroel'ridae as it is in the Ampithoidae (separalL'd from Ischyro-
ceridae by notelwd outpr lolws of lower lip). The tip of the outer ramus 
of uropod 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 lschyrn-
eeridae the unci nation scarcely evident, and indeed it often is completely 

on mounted uropods which have heen turned to dor.-:al dew or 
otherwise altered during mounting. Even in the Ampithoidae it is came 
for confusion, for Paragrubia vom.'l: :O:t'arcely ean he ctmsidered to an 
uneinate third u ropod. 

r lwlieve that a firmer basis for recognition of ischyrocerids is the 
relationship hetween lengths of rami a!HI pedunde on the third uropod. 

In almost all s1weies d(·serihed \wfore 1906 of the classic genera 
li..chyrocerus, ]us.wl, Microja8sa and ParajusMJ, the peduncle of the third 
uropod is elongatPd, at least as long as the outer ramus of the semnd 
uropod, and the rami of the third uropod are about half as long as the 
peduncle. In tlw Photidae, by contrast, the third uropod varies from this 
condition in llH' following ways: the peduncle often is short, with rami 
considrrahly longer than the peduncle (at least the outer ramus) or if the 
peduncle is elongated as in the Isehyroceridae, the rami are at least as 
long as the peduncle. 

'Vhen the third nropodal rami are longer than half of the peduncle 
as in Pseudischyrocerus denticmHia Sehellenlwrg (1931) the ramu:-:; 
dearly has apical hooks nr i.-: uncinate. Another feature of recognition is 
that most isehyrocerid>:: han• a crown oi blunt spines at the apex of the 
pedunciL' on the third uropod, hut this is also common to many photids. 

I believe. on the lmsis of third uropods as so described above, that 
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the genus Rathyphotis Step!wnsen (l!H4) i:ihould he rernoYed from the 
-Photldae and placed in the where it bears close 
tn illicrojassa, differing hy the multiarticulatc aeccswry flagellum and tlw 
reduced spine." of the outPr plate on the first maxilla. 

The genus Bogr:nfPisia, lo he described by Ran1arcl ( 19Gla) also 
:;hould l1c assigned to the lschyroceridae. 

One should also corh;ulL Eury8theus uento.WL, n. sp. in thi:-; paper, a 
spceics which cwntually should be assigned to the hehyroceridae. 

Genus lsch.yrocerus Kr¢yer 
Jn southern California, Stout described fschrrucems 

which I helieve to he a synonym of the /. minulus phasL' of f. 
Kroyer, a common European species known also from Oregon (J. L. 
Barnard from Dillon Beach in northern California 
identified as f. puruus by Mr. C. R. Shoemaker in the U.S. National 
lVIuseum (courtesy of Dr. T. E. Bowman) are in f. anguipPs. 

I hare not found f. angulpes or any species inhabiting 
in the Laguna Beach area {type-locality) fitting Stout's 

description; neither of the following species fits the description in terms 
of setoE-ity of the gnuthopods. 

Ischyrocerus litotes (J. L. Barnard), new combination 
Fi!!-::.. 2:3, 2::1· 

t11icrojassa litotes I. L. Hm·nard 195+b: 127-130, pls. 35, 36. 
DIAGNOSIS OF 7\IALE: Eye=' large, occupying roughly a third of the head 

length, uniformly and lightly pigmented, not divided into ZO!ll'S as in f. 
pelagops, n. sp. J·o follow; !Jody smooth; rami o[ uropod 3 less 
than half as long as pedunde, the outer ramus with 10-1:3 minute diEtal 
serrations, the end of the peduncle spar.-:ely spinose; .-;eeond gnalhopods 
highly \'ariahle, indicating perhaps a multiform species; young stage..- wlth 
palm distinct and only slightly longcr than hind edge of article 6, a small 
protuberance m•ar finger hinge; article 7 fitting the palm 
which is defined by a protuberance; fully adult males with palm 
not separated from hind edge, although excavated near finger hinge; 
protuberance near finger hinge How well defined and arute; 7 as 
long as article 6, the hand (artiele 6) being much stouter than in juyeniles 
allCI hearing an anterior keeled proeess; coxa 1 scarcely hal[ as long as 
coxa 2 and in large mules:- mostlr hidden il}' coxa 2 as in rig. 2cJA; coxa 5 
hal£ as long a::- coxa 4. 

F£.;1.IALE: Gnuthopods 1 and 2 small. sulwqual in size . 
.I\!I.-\TEIUAL: 92 specimens from :12 stations. 
RELATIONSHIP: This IJIHISHal species of multiform character 1!'- easily 

distinguished from /. pelagops to follow, the othl'f s:-outhern Californian 
henthie ischyrocerid, hy the uniformly pigmen!ed eyes a:; lhey appear in 
alcohol. Occasionally u few large specimens of /. pelagops exhibit the 
same eye character us f. litotes bul the gnathopods are those of/. pclagops. 
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The gnathopods of young males might he those of any number of 
other of and the rarity of the terminal ndull makes 
identification of the majority of spt•cimens dependent on the 
stages. In southern California the species is easily separated Ly its eyes 
and short coxa 5. According to Gurjanova's (1951) key to the genus this 
species closest In /. megalops Sars (1895: pl. 210, fig. 2) and /. 
laptevi Gurjanova (1951: fig. 6:l5). Young/. litotes arc very close to/. 
mega/ops but differ by the markedly short first coxa and the longer palm 
of gnathopod 2, as well as the more numerous small dcnticlcs of the outer 
ramus on the third uropod. The new species seems distinguishable from 
1. laplem: by the non-exL"avate palm of gnathopod l and hy the short fifth 
article of that appt>ndage. 

\\'hen originally described this species ·was considered to belong to 
illicroja8sa because of the short fifth coxa. hut reexamination o( the 
relationship o[ the coxae shows that coxa 5 is significantly larger than 
coxa 6 and that the species should be trans[crred to 1schyroceru8. The 
male second gnathopods are highly polymorphic as recorded in the original 
deseription and sPen in the additional figures presented herein. Nolle of the 
specimens col!edcd from the open-sea has had gnathopods as large as 
those found in Lo:- Angeles Harbor, the type locality, although the 
morphology i:- the same. 

EcoLOGY: This species has an overall density of 1.0 animals per square 
mett-•r on the coastal shelf. It is rather evenly distributed between the depths 
of 5 anrl d,S fms. 

Ischyrocerus pelagops, new spL'CH's 
Fig. 25 

DIAGNOSIS OF ::\IALE: Eyes large, occupying roughly ll third or the head 
length, with dark centers bounded hy a ring of lighter ommatidea; body 
dorsally smooth; rami of uropod 3 les.o: than half as long as peduncle; the 
oult-r ramus with 8-9 distal :-erralions and small distal claw. the end of the 
pt>dunl'le sparsely, not heavily spinose; palm of gnathopod 1 slightly 
l"llllvex; article 6 o[ se('oml gnathopod 1.5 times as long as broad, its palm 
oblique, straight, lacking prntul.wram·t·s, in large males article 7 becoming 
shorter than the palm; coxa 5 a.-: long as coxa 4-. The speciPs reacheR 5 mm 
in length. 

FE:\L\LE: Palms of gnathopods quite oblique, .o:earcely distinct Irorn 
hind murgins of sixth articles. 

HoLOTlPE: AHF no. 5721, male, 3.5 mm. 
TYPE LOCALlTY: Station oH Laguna Beach, 33-30-33 N, 

117-45-17 \V, 6 fms, Fl'!mtary 21, 1957, bottom of fine gray sand. 
iVIATEHIAL: ,'38] spPcimens from 37 stations. 
RELATIONSHIP: In the key to this genus o( 28 found in Gur-

janova (1951: 913) I. pelagops closest to 1. megalops (see Sars 
1895: pl. fig. 2) and 1. laplevi (in Gurjanova 1951). It resembles 
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I. megalop.'l in all details except the long (iflh coxa which in f. nwgalops 
is quite From I. laptevi the species diHers by the IIUIH'xeavate palm 
of the first gnathopod and the stouter sixth artieh• of gnathopml 2, the palm 
of which is distinel from the hind margin of artidP 6. 

EcoLOGY: This species has an O\'erall density of 3.9 animals per square 
meter on the coastal sllPlf. It is confined to depth." of le."...:;; than 20 frns. In 
the 10 fathom depth dass it has a frequency of 12 animals per square 
meter and in the 20 fathom class its Irequency is 5.5 animal:-:; per square 
llll'll'f. 

Genus Parajassa StebLing 
Parajassa angularis Shoemaker 1942: rll.-,14, figs. lcJ.,l5 

Fig:::. 261 27 
lVlATEHIAL: 62 specimens from 5 stations. 
EcOLOGY: This species has a negligible overall density on the coastal 

slwlf although it ·was collected abundantly in several stations not included in 
the grid system used to calculate abundance oi animals on the coastal 
shelL Four of these are shallow, ranging from 9 to 11 frns along 
the Pt. Conception to Dana Pt. shelves and the Iiith station was located 
oH the north end of Santa Rosa Island at a depth of 19 Irns. These stations 
were characterized hy heing rocky or gravelly and dominated by the 
polychaete Diopatra sp. 

Family COROPHIIDAE 
1l has become increasiagly more llHficult to classify by family various 

nwmbers o[ Photidae and Corophiidae, because the diiierences involve 
quantitative aspects of depression or compression o[ the pleon, especially 
the urosome. There is really little cansp to retain these discrde families 

:-n many inlergrades are present, and it is almost impossible in many 
ca..-es to deeide hetwL•en two alternatin·;;. \Vhile not officially fusing these 
familif':- herein, I recommend that identifil'alion of gent'rc'l in these families 
should he based on of the species of both families. Allention 
should lw eai!Pd to eomnwuts nuder .Photidal' concerning the relationship 
of Aoridae to Photidac. 

The also, scarcely distinct from the photid* 
corophiid eomplex. Aeeording to Stehhing (1906) the Ischyroceridac arc 
like Photillae, except that the third uropnds are supposed to be uncinate. 
This is no longer reeognizPd of SL'\'I'ntl :<Jwcies clat'.."ified as lsehyroccridae, 
but the genera of that family still may he recognized by means of the 
biramous third uropods ·with elongated pedunele, the rami neyer being more 
than two thirds as long as the peduncle. 

J. L. Barnard (l958h) has pnhlished a key to the Corophiidae to 
which must he a{ldcd the new genus (herewhh) and the following genera 
ereeted sim'L' ] 958: Aorcho Barnard (l96lh) and Bogenfel8ia Barnard 
( l90la). Sl'e Barnard 09.58\J, 1959, and 1961) for other spL·eies in the 
Corophiidae, such as Gal'iuta [J(){Iophthalma. Erichthonius brasiliensis and 
seyeral ..-pet·ies of Curophium. 
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Cerapus Say 

KEY TO WORLD CERAPUS 

l. First artide of antenna 1 rlistallr widened and produced ............... . 
l. First article of antenna 1 Hot distally widened ................................... . 

2. Article 5 of male gnathopod 2 with large tooth on 
posterior edge ............................................................ 

2. Article 5 oi male gnathopnd 2 smooth on 
posterior edge .......................................... sismithi and opposilu8 

3. Article 5 of peraeopod 3 not eryptic anteriorly, not 
covered lly art ide 4· ................................................................ 

.':L Article 5 of peraeopod 3 cryptic, covered anteriorly 
by article .................... tubularis, ( = abditla, longiroMris, erae) 

Cerapus tubularis Say, new synonymy 
Figs. 23, 29 

61 

2 . , ,, 

Cerapus tubularis Say, Stebbing 1906: 667-668; Holmes 1905: 517, fig.; Kunkel 
1918: l60-161, fig. ·Hl; Pearse 1912: 377; iVIonod 1939: 568: Shoernall.e!· 
19+2, +8. 

?Cerapus abditus Templeton, Stebbing -J 90fi: 668-669: Stehbing 1910: 616-61 H, 
pl. 55A; Pirlot 1!:138: :1+9-352, figs. 157-JSH. 

?Cerapus longirostris Shen HB6: 265-27:2, figs. l-5. 
?Cempus erac Bulychcn1 !952: 2·1·8-2+9, fig. 39. 

HEI.\lAHKS: :fi.'"Iost cerlainly C. is a synonym of C. abditus 
and C. abditus simply repn•sentE- terminal adults of what has eomc to he 
known as C. tubularis and which younger stages. Actually the 
figures of Holmes (1905) and Kunkel ( 1913) are not representative of C. 
tubularis at; described by Stehbiug 1906, whose eoneept presumaJJiy 
based on Say's original description in 1817 and SmiLh's redescription in 
1380, neither reference having been seen hy Ull'. If Stebbing's description 
and (1862) figures u.f C. tubuluris are then the male 
second gnaLhnpod of C. tubularis in terminal adulthood is like that of C. 

Fig. 28. Cerapus tubularis Say. Male, .2.8 mm, sta. 5975. Luteral view. 
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Fig. 2.9. CctafJUS tubularis Sny. Male, 2.75 nun, sta. 5975: A,U, gnathopods 1, 2; 
C,D,E,F,G, pemcopods I, o_ 3, •\·, 5; H. antenna 1: I,.l,K, pleopods I, 
2. 3: L. dorsal ·vie\v o( urosomc. IVInle, 3.0 mm: M, gnnthopod 2. Female, 3.2 
nlrn:. N; gna thopod 2. 
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as rede;;;crilwd by Stehl1ing ( l9Hrl. The spel'imens at hand fit 
C. abd1:tu8 m; descrilwd hy- Pirlot and C. flindersi (1288), 
another ."ynonym of C. abditu8. 

One of the difficulties :-eems to heen that Stebhing { 1906_) in 
his key to Cerapus restricted C. tuhulrais to specimens wilh only i1 flagellar 
articles on antenna l. In the J1fPSL'nt material these vary helween 2 and 
and on antenna 2 the flagellar artkles \'ary from ,) to 5. 

In CeraptH' erae no distinctions from C. seen except that 
the "female" gnathopod has the hind Iohe of article 4 :4rongly 
produced dh•tally. Probably this is a young male. If so, perhaps it is 
gerontie and tending to deYelop male characteristics, a eommon Ol'curn·nce 
in terminal amphipod females. Of course, peraeopod 1 .in C. erae shows a 
hump on the posterior margin of article 5 lmt probably th:is is only n[ 
nuietal value. 

None of the .<:pecimens at hand has the fully de\'eloperl conditions . .;een 
in Stebhing's ( 1910) drawings, hut the writer has 11ttle hesitation in 
forming this new :-ynonymy. It may Ill\ that as au optimallr tropical 
specie.s, C. tubularis has its terminal post-maturational .stages retarded in 
colder waters a.s is known in othN ."'-pedes of amphiporls, so that llw 
terminal adulL" are rare in warm-tt'mperale and cold-temperate waten:. 

lVIA TEfH AL: [i,J, specimens f rum 7 stations. 
RECOHDS: Along the coa:-t o[ ."'-nuthern California, in depths o[ 5 to :10 

fms where it.s density is l.O animal;; per square meler. Probably a :-pecies 
more ·widely I"l'JHl'.Scnll"d in the intertidal. Circumtropical and temperate. 

Ericthonius hunteri (Bate) 
Sars 1895: 605, pl. 216, fig. 2.; Stebhing 1906: 673; Holmes 1!108: 5+3; Cheneux 
and Fage 1925: 25·1·-256, fig. 363; Enequist 1950: Jig. 02: Gurjnnova 
1951: 951, fig. 662; Shoemaker 1955: 68. 

lVIATEIUAL: 19 from 5 
HEcon.ns: Recorded for the first time from southern California. Of 

rare occurrence, with a density of 0.2 per square meter on 
coastal shelf. all records occurring ln:'tween the depths of 40 and 100 
fathoms, where the density is about 0.6 animals per .-,;quare meter. A 
species of the subarctic and boreal n'gions perhaps reaching its southent 
Hmit as a suhrnergent in southern California. 

Family PODOCEHJDAE 

Genus Dulichia 
Dulichia monacantha 1\iietzger 

Sars 1895: 638-639, pl. 230, fig./; Stebbing 1906: 7'10: Guricmmrn 1951: 903-99·1-. 
fig. 690. 

lVIATEHUL: ij. -"'pecimens from 2 samples netlf Pt. Conception, Cali-
[ornia, 50 fms 

DISTHJIJUTJON: These r{'cords must be near the southern limit of this 
arctic, subarctic and cold-ternpl"rate 
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Genus Podocerus Leach 
Heganlless of the fact that the spel'ies of this genus Lwar nunwrous 

for irlentification, lll1parently each criteriou is quite variahlt-. 
Thi.'3 may be seen, [or t•xamplc, in the extremes of carination on the body 

as n·presented by Pirlot (1938), K. H. Barnard (1937), Chilton 
(1926), and in the developmental changes in structure o[ the male sel'Ond 
gnathopod:-, in some cases (K. H. Barnard 1937), ranging from a palm 
distinctly defined to a palm confluent with the hind margin of article 6. The 
animal:- shed most of their appendages in preservative that noncom-
pnrabh:• descriptions of l'haruders have resultL•d, some species having all 
their de.5l'rilll'd and others not. Often, early speeiP:5 were poorly 
described. Hede:-:cription::; of these have occasionally been based on presump-
tions that IH'W material::; were idL•ntil'al to sketchy original descriptions. 

The following kL·y reflects the seriom; difficultie."i in identifying species 
o[ Podoceru.o;. [ have queo;tioned prat'lil'ally every redescription and identi-
fication, hsequent to the originaL having: found in almost nll cases some 
conspicuous error or oversight. The key is based only on the literature and 
shows the need to have the gPnus revi:-ed by one with all available types 
and collections. 

The key should bP used only hy the ::"twcialist as an indicator o[ the 
and 1101 for idPntification; it out where one must L'Ontinue 

to compare and ·which have not lwen previously 
('Ompart>d. For instance, one note that P. brasiliensis, P. lacvis 
Ha:::.wdl ( 1885) and P. vuriegatu.s cannot he distinctly .separated; P. 
;;eylanicu8 and P. mallgarcvae appear identical; P. lobaf.us Haswell (1885) 
and P. pu/irwri are not .separable as ba;;.ed 011 the literature; P. laeve of 
\Valker ( 1904) is seemingly di.-;tinet from P. laevis or Haswell (1885). 
Podocerus palirwri K. H. Barnard (1916.) has been fused with P. incon-
8[JiClll/.'i hy K. H. Baruarrl ( 1940) and Pi riot (19.18), but may be kept 
sPparult' within the eon fine:-; of the key. 

KEY TO WORLD PODOCERUS 
l. Bndy with dorsal carinae or ....................................... ,........ 2 
l. Body lacking dorsal earinue or proet-•sses .......................................... 10 

2. sPgnll'nt.;; eadt with 5 dorsal 
proct'SSl'S .......................................... ,, ................ septemcari rwlus 

2. Peraeon ±"egment:-: eaeh with 1 or 2 processes ................ :1 
3. Conspicuous dor.<O.al proce.<O.ses start on segments 1 or 2 ........ :I, 
:1. Conspicuous dorsal proces..-,es :-tart on peraeon segments or 7 .... 7 

4. Palm of male gnathopotl 2 with dl'fining tooth ........................ 5 
4. Palm of male gnathopod 2 lacking defining looth .................... 6 

5. Head with elevated process, dorsal processe:- of body 
\Veil deYclopcd ........................................................................ hyslri:x 

5. Head lacking devatecl process, dorsaiJHOcessl'.S o[ hody 
feeble .................................... lulwtus 1-la::-wdl ( 18S.S) and palinnri 
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0. Head with eh·vated dorsal fHOcesses of 
body well ............................................................ danae 

6. Head lacking Ple\·ated process, dorsal processes of 
burly feeble ............ crista/us Schellenberg (19.11) 

7. Palm of male gnalhopod 2 with 3 at finger 
hinge .................................................... of .Haswell (1926) 

7. Palm of male gnathopod 2 with 2 processes at finger hinge............ 8 
7. Pi.llm of male gnathoporl 2 with one process at finger 

hinge ............................................................................ julanus .• n. -"P· 
7. Palm of mule gnathopod 2 wilh no at fingf'r 

hinge ............................................................ laeve of \Valker (190··-J.) 
8. Palm of female gnat.hopod 2 lacking defining 

tooth ................................................................................ 
B. Palm of female gnathnpod 2 with defining tooth .................... 9 

9. Article i]. of female gnathOJJorl 2 with small 
................................................ hzconspicuus of Pirlot (1938) 

9. Article 4 of fpmale gnathopod 2 with huge 
process ........................................ lobatus of Pirlot (19:-m) (.in part) 
10. Article 2 of perapopods 1-2 inflated ........................................ 11 
10. Article 2 of peraeopods 1-2 not inflated .................................... 12 

11. Anterior proces:- of artide 2 on rwraeopod 2 
suhconieal ........................................................................ 

11. Anterior of article 2 on penwopod 2 oval ........ cheloniae 
12. Palm of female gnathoporl 1 than hind 

margin of article 6 ............................................ 
] 2. Palm of female gnathopod 1 longer than hind 

margin of artiele 6 .................................................................... 1::\ 
1:3. :Male antenna 2 very stout ........................................ chelonoph£lus 
1:3. 1\!IalP antenna 2 ...................................................................... 14 

14. Peraenn with dorsal tubercles ............ mullispini8 
J.:J,. Peraeon segments lacking dorsal ............................ 15 

1.5. Palm o( male gnathopod 2 defined hy large conical process 
(possihly part of article 5) ........................................ capillimanus 

15. Palm of male gnathnpod 2 not defined hy large proeess ................ 16 
16. Palm of male gnathopod 2 la!·king teeth ................................ 17 
16. Palm of male 2 bearing teeth ................................ 18 

17. Article :J, of male gnathopod 2 greatly produced ........ spongicolus 
17. Article 4 of male gnathnpod 2 poorly produced ............ variegatus 

] 8. Palm of male gnathopod 2 with tooth proximal to 
point of finger ............ laevis of Chilton (1926) and 

lohatus of Pirlot (19.)2) (in part·) 
18. Palm of male gnathopnd 2 lacking tooth proximal 

to do.<:ing point of finger ................................................. ....... 19 
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19. Palm of male gnathopod 2 heavily setose, its article 
6 quite long, the hind margin and palm 
straight .... brmiliensis, variegalus, and laevis of Haswell ( 1885) 

19. Palm of male gnathopod 2 poorly .'3etose, its article 6 with palm 
distinct friJm hind margin ................ :eylanicus and mangarerae 

Podocerus brasiliensis (Dana) 
Fig. 30 

67 

J. L. Barnmd 1953: 87 (with ,-efm·eru:es); J. L. Barnard 1955: 39: J. L. Barnard 
1959, 39-<·0, pL 13. 

1\'L-\TEHIAL: 16 specimens from :J, stations. 
RECOHD: Open sea benthic of southern California, B to 12 fm:3. 

Podocerus cristatus {Tlwmson) 
Figs. 3L 32 

Stebbing 1906: 706 (and literature); Stebbiug J 910: 651 ; Thomson 19 I 3: 2+S: 
K. H. Barnard 1916: 276-2i7; Schellenberg t925: 188; ?Chilton 1926: 513-515. 
fig. 2; Chevreux 1935: 131; K. H. Barnard 1940: +83; Shoemaker HH2: 
?Podocerus cri:;tatus rotundatus Schellenberg J 931: 260-262, fig. 135. 
Not Podocerus sp., J. L. Barnard J 959: 40, pl. 14. 

REMARKS: There is litlle tloubt that these specimens! commonly dis-
tributed suhtidally in southern California, arc P. crista/us. Although there 
is wide variability in the specimens show distinctly the carinae 
of peraeonal segments 6-7 and pll·onal segments 1-2, as. well as a small 
one on peraeonal segment 5, amL in large specimens, the rudiments of 

Fig. 3!. Podocerus cristatus (Thomson). Male. 6.0 nun. sta. A. lateral 
view; B, gnathopod 2, minus setae. 
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carinae on }Wfat'onal st>gmenlf:. ,1-4. Only wry tiny juveniles Jail to show 
di.:-tinct carinae on any and so the spt>eie!< is dt'arly distinct from 
P. brrl.'iiliensis in southern California waters. Chilton's (1926) figure 
showed 3 palmer proceSH':'i of the male second gnathopod; otherwise, 
then· is agreement in the literature that only 2 are present. 

No adult males in tlw pn•st>nt collections have the spiny finger of 
gnathopod 1 seen in P. brasiliensis. 

lVL-\TEIUAL: 19c}. s1wcimens from 27 stationf:i. 
EcoLOGY: This spPcies has an overall density of 2.4 specimens per 

square meter on the coastal shelf. Its distribution with depth is indicated 
in the following sl'hernl': 

Fig. 32. Podocerus cristatus (Thomson). Female, 6.0 mm, stu. +938: A, nntennn I: 
B,C. gnathopod 1; D,E, gnathopod 2; F.G,H,I,J, peraeoporls I, 2. 3. 4, 5. Female. 
6.5 mm: K, gnathopod 2. 
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Depth in fali10ms 10 20 :-m 
Speeimens per square meter 2.:-1 2.8 8.0 

cj.(l 

0.2 

69 

100 
0.1 

DISTHIBUTIO:"': Probably circumtropical and eircum-warrn temperate. 

Podocerus fulanus, new .-:pecies 
Podocerus sp., J. L. Barnard 1959: 40, pl. t+. 

DIAGNOSIS: Body with mid-dorsal curinaP on peraeonal segments 6 and 
7 and pleonal 1 and 2; palm of gnathopod 1 much longer than 
hind margin of article 6; article 6 of gnathopod 2 elongated, poorly selose, 
the palm scarcely defined from hind margin of article 6, marked only by a 
group of spine:-:;, otherwise Lhe.<:e edges nearly eontiguous, the palm with a 
single square proress ncar the finger hinge, the finger reaching only halE 
way along hind edge of artide 6 and hearing a bump near lmse of inner 
margin followed by a sinus; arl.ide 4 of gnuthnpod 2 not strongly produced 
(differing from P. spongicolus 1926) ; article 2 of peraeopods 
1-5 not disproportionately widened. 

HoLOTYPE: AHF No. 54.10. male, 5 mm. 
TYPE LOCALITY: Station 44, Newport Bay, California (sec .T. L. 

Barnard 1959). 
RELATIONSHIP: There are three known species of Podocerus in 

southern California: Podocerus cristntus of the open Podocuus brw.·i-
liensis of hays and eslunrie."( espeeially where pollution oceurs), and 
Podocaus Ju.!anus, n. sp .. probably a native estuarine spedes --which is 

of polluted condition.'i. P. julanliS from the other two 
species by tlw poorly palm uf male gnathopod 2 and the single 
palmar process near the finger hinge. In the other two species the palm 
is heavily selo:;e and hf'ars two palmar processes. ThP. ne.w spE'cies differs 
also from P. brasiliensis by the dorsal body carinae. Its further relationship 
may he seen in the foregoing key to the speeies. 

Literature Cited 
Aldcrnwn, A. L. 

1936. Some ne\v and little known nmphipods of Califomia. Uni\'. Calif. 
Publ. Zool. +1 (7): 53-74, 51 figs. 

Barnard . .J. L. 
1953. On 1\vo new amphiporl records from Los Angeles Hm·hm·. Bull. So. 

Calif. Acad. Sci. 52 (3): 83-87, pl. 15. 
195-k Amphipoda of the family AmJleliscidne collected in the Eastern 

Pncific Oceun by the Velero Ill and Vdero IV. Allan Hancock 
Pacific Expeds. 18 (1): l-'137, 38 pls. 

1 95-J.a. :Marine Amphipodn of Oreg011. Oregon State i11 
Zoology, 8: 1-103, 33 pls., 1 fig. 

195+b. A nev\' species of Micro;assa (Amphipoda) from Los Angeles Harbor. 
Hull. So. Calif. Acad. Sci. 53 (3): 127-130, pls. 35. 36. 

1955. Gammnridcnn Amphiporla (Crustacea) in t.he collect.ion:i of Dishop 
Museum. Bernice P. Bishop Mus. Bull. 215: l-·16, 20 pls. 

1957. A new genus of haustoriid umphiporl from the nortlwnst.ez·n Pacific 
Ocean nnd t.he southern distribution of Umtlwe narvarini Gurjnnova. 
Bull. So. Calif. Acnd. Sci. 56 (2): 81-8·1•, pl. 16. 

195H. Iudex to the families, gcrwra, nnd species of the gamnridecm Amphi-
poda (Crustacea). Allan Hnncod; Found. Pubs., Occ. Pap. HJ: 1-1+5. 



70 

1958a. 

1958b. 

1959. 

1959a. 

1959h. 

1960. 

1960n. 

I 961. 

1961a. 

1961h. 

PACIFIC NATUHALIST VoL. 3, No. l 

A new genus of dexaminid amphipod (marine Crustacea) from 
California. Bull. So. Culif. Acad. Sci. 56 (3): 130-132, pls. 26, 27. 
A remadmble new genus of corophiid amphipod from coastal marine 
bottoms of southern California, Bull. So. Calif. Acnd. Sci. 57 (2): 
85-90, pls. 26-28. 
Estuarine Amphipodn in: Ecology of Amphipoda and Polychneta of 
Ne\'\'port Bay, California. Alla11 Hancock Found. Pubs., Occ. Pap. 21: 
1-106, pls. 1-14. 
Liljeborgiid nmphipods of southern California coastal bottoms, vvith n 
revision of the family. Pacific Nat. I (4): 12-28, 12 figs., 3 charts. 
The co111mon pardaliscid Amphipoda of southern California, -..vith n 
revision of the family. Pacific Nat. 1 (12): 36A3; 'I• figs. 
New bathyul and sublittoral umpeliscid amphipods from Cnlifomiu, 
with an illustrnted key to Ampeliscn. Pacific Nat. I (16): 1-36, 
11 figs. 
The amphipocl family Phoxocephalidae in the eastern Pacific Ocerm, 
with analyses of other species und notes fm a revision of the family. 
Allan Hancock Pac. Expeds. 18 (3): 175-368, 75 pls., 1 chart. 
Helationship of Californian amphipod faunas in Ne,vport Bay and in 
the open sea. Pacific Nat. 2 (4): 166-186,2 figs. 
South Atlantic abyssal amphipods collected by R. V. Vc111a. Vema 
Hepts. 1 (in press). 
Gammaridenn Amphipodn from depths of 400 to 6000 meters. Galathea 
Rept.s. 5: 23-128, 83 figs. 

Burnard. J. L. and H. R. Given 
1960. Common pleustid amphipods of southem Cnlifornin. with a projected 

revision of the family. Pacific Nnt. I (17): 37-48, 6 figs. 
Bamard. K. I-I. 

1916. Contributions to the crustncenn fauna of South Africa. 5.-The 
Amphipoda. Ann. So. Africnn Mus., 15 (3): 105-30.2, pls. 26-28. 
Ampbipodn. Discovery Repts. 5: 1-326, pl. I, 174< figs. 1932.. 

1937, Amphipoda. John Murray Expecl. 1933-34, Sci. Repts., Brit. Mus. + (6): 131-201, 21 figs. 
19+0. Contributions to the crustacean faunn of South Africa. XII. Further 

additions lo the Tauaidacea, Isopoda, and Amphipoda, together with 
keys fol' the identification of the hitherto recorded marine nud fresh-
water species. Ann. So. Af1·ican Mus. 32 (5): 381-54-3. 35 figs. 

Bate, C. Spence. 
1R62.. Catalogue of the specimens of amphipodous Crustacea in 

of the British Museum, London, IV ami 399 pp., pls. 1, 
Bulychevu, A. I. 

the collection 
Ia, 2-58. 

1952.. Novye vidy bokoplavov (Amphipodn, Gammarirlen) iz Japonskogo 
Morjn. Aknd. Nauk. SSSR, Trudy Zool. Inst. 12: 195-250, 39 figs. 

Chevreux. Ed. 
1900.' Amphipodes pmveunnl des campngnes de l'Hirondelle ( 1885-1R8R). 

Res. Cump. Sci. Albert Ier, Monaco 16, I-IV. 1-195, pls. 1-18. 
1926. Amphipodes I. Ganmmriens (suite). Voyage de la GoClelte Melita 

uux Canaries et au Sr;nPgal IBR9-1890. BulL Soc. Zool. France 50 (10): 
365-398, figs. 13-35. 

192.7. CruslacPs Amphipocles. ExpCd. Sci. "Truvnilleur" et rlu "Tnlisman'' 
pendant les nnnes 1R80, 1881, 1882. 1883. Malacoslraces (Suite) !J: 
·t1-152, I+ pls. 

'1935. Amphipodes provenant des campagnes du Prince Albert Ier de 
Monaco. Res. Cmnpagrws Sci. Accomplics sur son yncht par Albert 
Ier Prince SouYerain fle lVIonaco, 90: 1-2H, 16 pls. 

Chevreux, E .. uml L. Fuge. 
1925. Amphipodes. Faune tie Frnnce 9: 1-488, '1·38 figs. Pflris. 

Chilton. C. 
I 926. Ne\v Zealand Amphipoda: No. 6. Trnns, Proc. New Zealand Inst. 

56: 512-518. -1· figs. 



1962 BAnNAno: BENTHic A1IPHIPODA 71 

Enequist, Paul. 
I 950. Studies on the soft-bottom amphipods of the Slmgerak. ZooL Bid rag 

fran Uppsala 28: 297-492, 67 figs., 6 charts. 
Gurjanova, E. 

1951. Bokoplavy morei SSSH. i sopredel'nyx vod (Amphipoda-Gammaridea). 
Opred. po Faune SSSH., Izd. Zool. Inst. Akad. Nauk. '1•1: 1-!031, 
705 figs. 

HaswelL VV. A. 
1885. Notes on the Australian Amphipodu. Proc. Linn. Soc. New South 

Wales tO (1): 95-1 H·, pls. 10-18. 
Holmes, S. J. 

1905. The Amphipoda of southern New England. Bull. Bur. Fisheries 
2·1•: 459-529, 13 pls., numerous figs. 

Kunkel. B. VV. 
1918. The Arthroslmcn of Connecticut. Conn. Geol. Nat. Hist. Sun·. 

6 (26-1): Amphipoda, pp. 15-181, figs. 1-55. 
Monad. Th. 

1939. Sur quelques CrustaCI!s de la Guadeloupe (l'vlission P .Allorge, 1936). 
Bull. Mus. Nat. Hist. (2) 11 (6): 557-56S, II figs. 

S. Pearse. A. 
1912. Notes on certnin nmphipods from the Gulf of Mexico. with descrip-

tions of ne\v genera and new species. Proc. U.S.N.M. '1•3: 369-379, 
8 figs. 

Pillai, N. K. 
1957. Pelagic Crustacea of Trnvaucore. III. Amphipoda. Hull. Centml Hes. 

Ins!.., Univ. Tmvcmcore, 5 (I): 29-68. 1R figs. 
Pirlot. J. M. 

193+. Les Amphipodes de !'expedition du Siboga. Deuxieme partie. Les 
Amphipodcs Gammarides. II. Les Amphipodes de la n1er profoncle. 
2 Hyperiopsidae, Pardaliscidae, Astyridae nov. fam., Tironidae, Callio-
piidae, Paramphithoidae, Amathillopsidne nov. fam.. Eusiridnc, 
Gammaridae, Aoridae, Photidae, Ampilhoidne, .lassidae. Sihogn-Exped. 
Mon. 33d: 167-235, 40 figs. 

J 938. Les Amphipodes de l'expl'dition du Siboga. DeuxiCme parlie. Les 
Amphipodes Gammnrides. III. - Les Amphipodcs lit.tonwx. 2. Fnmilles 
des Dcxaminidne. Talitrirlac, Aoridac, Photidae, Ampithoidne. Coro-
phiidae, Jassidae, Cheluridae et Podoceridae. Siboga-Exped. Mon. 
33£: 329-359, figs. 1'1·7 -161. 

Reid. D. M. 
1951. Report on the Amphipoda (Gammaridea and Caprellidea) of the 

coast o( tropical VVest Africa. Atlantide Report No.2: [89-291, 58 figs. 
1\uffo. S. 

1956. 

Sars, G. 0. 

Nota su alcuni anfipodi raceolti sulle coste dell' India 
Lindberg. Mem. lVIus. Civ. Star. Nat. Verona 5: 211-216. 

dal Dr. K. 

1895. Amphipoda. An account of the Crustacea of Norvva,y with short 
descriptions and figures of all the species, vol. 1, YIII and 711 pp . ., 2-1-0 
pls., 8 suppl. pls. 

Schellenberg, A. 
I 925. Crustacea VIII: Amphipoda. in Michaelsen, ''V., Bcitrllge zur Kennl.nis 

rler Meeres(aurw VVes!afrikas 3 (4): 1 I 1-20+, 27 figs. 
1926. Die Gamnu1riden der Deutschen Surlpolar-Expedition 1901-1903. 

Deutschen Sudpolar-Exped. 18: 235-+l+, 68 figs. 
1931. Gammariden und Caprellidcn des Magcllnngchieles, St1dgeorgi!.:!ns und 

der ''Vest.antarktis. Further Zool. Res. Swedish Antnrclic Exped. 
1901-1903. 2 (6), 1-290. I pL. 136 fig>. 

1938. Litorale Amphipodcn des tropischen Pazifiks. Kungl. Svenska Vetcu-
skapakad, Handl. (3) 16 (6): ·1-105, 48 figs. 



72 PM:IFIC NATURALIST VoL. 3, No. l 

Sexton, E. VV. anti D. M. Reid. 
1951. The life-historv of the mulltfonn species falcntn (l\funtugu) 

(Crustacea An;phipmla) \VIth tl of the lnblwgldpln of the 
species. Jour. Linn. Soc. London -1·2, Zool.: 29-91, pls. +-30. 

Shen. C. J. 
1936. Description of n new tube-dwelling amphipod collected on the roast 

of Shantung Peninsula. Bull. Fan. Mem. Inst. Biol. (Zool.) 6 (6): 
265-273, 5 figs. 

Shoemake!·. C. R. 
1921. Report on the amphipods collected by the Barlmdos-Antigua EA"]Jedition 

from the University of Iowa in 1918. Univ. of Im-.·a Studies in Nnt 
Hist. 9 (5): 99-102. 

1925. The Amphipocln collected by the United States Fisheries Steamer 
'Albatross' in 1911. chiefly in the Gulf of California. Bull. Amer. 
Mus. Nat. Hist. 52 (2): 2t-61, 26 figs. 

19+1. On the names of Ct!rlnin California nmphipods. Proc. Biol. Soc. 
5+ 187-188. 

19·1·2. Amphipod crustaceans collected on the Presidentinl Cruise of 1938. 
Smithson. l\'Iisc. Cull. 101 (11): 1-52, 17 figs. 

I 9-!·5. The amphipod genus Photis on the east coast of North America. 
Charleston Mus. Leafl. 22: 1-17, 5 figs. 

1955. Amphipoda collected at the Arctic Laboratory, Office of Naval 
Rcseurch, Point Barrow, Alaska, by G. E. MacG.initie. Smithson. 
Misc. Calls. 128 (I): 1-78, 20 figs. 

Stehhing, T. H. H. 
!SRH. H.eport on the Amphipoda collected by H.M.S. Challenger £luring 

the .Years !H73-76. In Great Britain. Report on the Scientific Results of 
the Voyage of H.M.S. Challenger during the years IR73-76. Zool. 
29: Plates. 

1906. 
1910. 

Amphipodu I. Ganunaridea. Das Tierreich 21: 1-806, 127 figs. 
Crustacea. Pm·t 5. Amphipoda. Sci. Res. Trawling Expefl H.M.C.S. 
"Thetis". Austmlirm Mus. l\tlem. +, vol. 2 ( 12): 565-658, pls. -1·7'" -60*. 

1918. Some Crustacea of Natal. Ann. Durban. Mus. 2 (2): +7-7·1·, pis. 8-12. 
Stout., V. H. 

1913. Studies in Laguna Amphipodn. Zool. Jahl"lJ., Syst 3+ (5/6): 633-659. 
3 figs. 

Thomson, 
1913. 

G. M. 
The natural history of Otngo Hnrbour and the adjacent sea, togethet· 
with a record of Lhe rescnrchcs cnrried on at the Portoh13llo l\tlnrine 
Fish-Hatchery. Part I, Trans. N.Z. Inst. -1·5: 225-251, pl. 10. 

'\'Val!.er. A. 0. 
1898. Cmstacea collected h.r '\'V. A. Herdman, F.H.S. in PugeL Sound. 

Pacific ConsL of North America, !WJ7. Trans. Liverpool 
Biol. Soc. 12: 268-287, pls. 15, 16. 

19tH. Report orJ the Amphipodn collected by Professor Herdman, at Ceylon, 
in 1902. Suppl. Hept., Ceylon Pearl O,yster 17: 
229-300, 8 pls. 

1909. Amphipoda Ganmwridea f1·oru the Indian Ocean. British East Africa. 
and the Hed Sen. Trnns. Linu. Soc. Londou, (2) Zoo!. 12: 323-3·1·+. 
pls. -k3. 



BENTHIC MARINE AMPHIPODA OF SOUTHERN CALIFORNIA: 
FAMILIES TIRONIDAE TO GAMMARIDAE 

By J. LAUllE:XS BAHXAHD 

Introduction 

.\"ine families of gammaridean arnphipnds are considered here, 
nanwly, Tironidal\ Pardali:-cidac. Aeanthonotozomatidae, Phliantidae. 
Bateidae, Pontogeneiidae, lVIelphidippidac, Liljehorgiidac and Gammari-
dae. Except for the Gammaridae, all of these families arc sparsely 
sented on soft coastal holloms of southern California, ami, indeed, the 
Gammaridae are inconspicuous compared with other fam-ilies such as 
Ampclisridae (.J. L. Barnard 1954-, 1960) and Phoxocephalidae (J. L. 
Barnard l960a ·) for mo;;;l. of lite Cammaridae reported here eome from 
intertidal regions. The intertidal spPeies treated were examined mainly to 
elaborate the genu:- Ela.mwpus, and further research on intertidal regions 
is in progress. Previom; of Californian Amphipoda arc listed in 
the introduction here fp. 3L where method5 for collecting and for 
calculating distributions are explained. See that papt>r also for acknowledg-
ments. 

Family T!RUNIDAE 

Genus Bruzelia Boeck 
Bruzelia tuberculata Sars 

Sars 1895: 397-398, pl. 139, fig. 2; Stebbing 1906: 275: Stephensen !931: 252: 
St.cphensen 1938: 232; Gmianova 1951: 589, fig. 395. 

The one at hand differs from Sars' figures in 
the slightly produced hind edge of the thhd plconal epimPron at the same 
place it is produced on the fir::-t and second cpimera. Thi::- small kind o[ 
difference has not been u.-:erl for distinguishing species in the rcmmmng 
hruzcliid:::. and may he only of suhspeeific or phenotypie value. 

MATEHIAL: AHF Slalion 5828 (l). 
DISTHIBUTION: Rcconled here for the first lime Jrom California and 

the eastern Pacific, from Las Pitas Pt. in BG fms. Previously known from 
the Arctic and North Atlantic Oceans, 82 ln ;wg fms. lts rarity in southern 
California suggests it may be at its >:oulhern limit of distribution. 

Genus Syrrhoites Sars 

Syrrhoites bigarra, new species 
Fig. l 

DIAG:\'OSIS: Head massive, turned down in front; ro..-trum short, 
broad; eyes large, fused along midline, heart-shaped from dorsal view; 
gnathopod 2 much more slender than gnalhopod 1, the palms of hoth 
gnathopods transverse, short, eaeh armed with a large spine forming a 
daw similar to article 7; a small dorsal posterior tooth produced on 
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peraeunal segment 7 and ph_oonal segmPnts 1 and 2; dorsal posterior edge 
of pleonal segment 3 with a few obsolete serrations; third pleonal epimeron 
quadrate. rounded at lower corner, il-, posterior edge serrate; te1son cleft 
three fourths of its length; mouthparts similar to S. serratus Sars (1895: 
pl. 137) but third mandibular pulp article smaller, the outer lobes of 

I 

Fig. I. S,-rrhoites bigarra. n. sp, ?Male, holotype, 'k5 mm, sta. 5190: A. lateral 
view: B. mandible: C. }0\\'er lip: D, maxilla 2; E, maxilliped: F,G, gnathopods 
L 2: H,Ll, uropods I, 2, 3: K, telson. 
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lower lip medially protruding, the spines on outer plates of maxi!liped not 
as stout, and the daw of maxillipedal palp relatively longer; peraeopod:-
'J and 5 missing on hath sides of the unique :-pecimen. 

HoLOTYPE: AHF No. 572?J, '? rnah·, nun. Uniqtw. 
TYPE LOCALITY: Station 5190, oH lVlexiean border of California 

::32-:-32-:1,5 N, 117-13-20 ,'{!, 2-1, fms, August ll, 1957, hottorn of coarse, 
rust-colored sand. 

HELATIONSilii': J. L. Barnard (1901) has published a key lo the 
previous members of this genus. The new species differ.-; from the others 
hy the quadrate and serrate posl.erior edge of the third pleonal epimeron. 
ln the quadrate shape nJ this plate the species i.-: clo.-:ely related to S. 
tend/us K. H. Barnard (1925: South Africa) but differs hy the more 
deeply deft telson, and the epimeral serrations. The gnathopods of S. 
bi,garra resemble those of S. septentrionalis (Stephcnsen 1931) because of 
the large palmar spines which form a chelate appearance, hut the third 
pleonal cpimeron in S. septenlrionalis is smooth behind and turned into a 
tooth at the lower posterior corner. 

Genus Tiron Liljeborg 

Tiron biocellata, Jl(',W specie,s 
F'ig. 2 

DIAGNOSIS OF 1\IALE: Primary eye large, well de,·eloped; 
eye composed of a pair of segregated ommatidea; hind edge of pleonal 
segments 1-i-1 dorsally multiserrate; pleonal segments i[.: 5, and G each ·with 
a dorsal posterior tooth, that on segment 5 the large:;l; peraeopod 5 with 
article 2 minutely crenulate and arr.ide <1 long but not broadly expanded; 
coxa 4 rather small; front of head ewnly eon vex and low; mouthparts like 
Tiron spiniferum (Stimpson) (= .7'. acantlwrus in Sars 1895: pl. JAO) 
except for maxilla which has broader and the outer plate of the 
maxilliped which 5 stunt spines on its inner edge. 

FE::\ I ALE: Antenna 2 short; Jmse of Ilagellum on antenna 1 segmented; 
rami of uropod lacking long setae. 

HoLOTYPE: AHF No. 5617, female cJ.iJ, mm. 
TYPE LOCALITY: Station 4787, Pt. N, 120-26-00 

W. 13 Ims, December 18, 1956, hotlom of ruck and polychaetes o[ the 
genera Diopalra and Nothria. 

95 specimens from 4,5 stations. 
HELATJONSliiP: Differing from other species of Tiron (see list in J. L. 

Barnard, 1958) by the pair of segregaterl lateral ommatidea, whieh, when 
preslml in other species, are gruuperl into a bundle. 

EcoLOGY: This species ha:'i an on the coa:'itc:tl ::;helf of 
1.1 animals per square meter; it range:'i in depth from 5 to 90 fms, hut 

of the animals colleeted were from depth:" of 5 to 15 fms where the 
density of tht>, spreies i:::. 2.6 per square meter. 
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:r: 

Fig. 2. Tiron biocellata, n. sp. :rviale, 3.5 nun, sta. A, lateral view; D,E, 
gnathopods I. 2; F, peraeopod 2; G. ma:-.--illn 2; H, uropod 3; I, telson. Female: 
B.C. antennae 1, 2. 
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Family PARDALJSC!DAE 

Genus Pardalisca Kroyer 
Pardalisca tenuipes Sars 

77 

Sars 1R95: pl. 1+2. fig. 2; Stebbing 1906: 223: SchcUenhcrg 1925: 203: 
Shoemaker 1930: 5'1•; Stephensen 1931: 213, chart 37; Stephensen 1938: 191; 
Gurjanon 1951: 508, fig. 331. 

NlATJCRJAL: AHF Station 685<], (l). 
H EmiUJ: San Perl ro sea valley, :J:J.:l9-45 N, 118-lG-28 \V, 102 fms, 

February 13, 1960, hotLom of dark gray mud. 
DISTIHBUTIDN: Northeastern and western Atlantic Ocean; Barents 

Sea; California south to Los AngPie::., 16 to 5.J7 frns. 

Genus Pardisynopia Barnard l96la 

Pardisynopia synopiae, new species 
Figs. :), 4 

DIAGNOSIS: 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. 

HoLOTYPE: AHF No. 572cJ, fpmale, 5.0 mm. 
TYPE LOC,\LITY: Station off Laguna Beach, 33-30-36 N, 117-47-

58 95 frns, February 2L 1957, hottorn of gn'en mud . 
. M,\TEIUAL: 170 specimens from 35 stations. 

A 

E 

M 
Fig. 3. Pardis_rnopia spwpiae .. n. g. n. sp. Female, 5.0 nun, stu. ·1·936: A,B, gnatho-
pods :l, 2; C,D, perneopods 1, 2; E,F, mandibles; G, upper lip; H,I, maxillae I, 2: 
L telson; K, uropod 3; L, inner and outer plates of maxilliped; J.\;J, rnaxilliperl. 
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This :>-peeies differs (rom the type spe<:ies: P. tambiella 
J. L. Barnard ( 196la) hy just those characters indicated in the brid 
rliagno:-is for P. tambidla has a lobe at the lower postl·rior corner of 
article 2 on rwnlf•opod .t, and a small tooth at the lower corner of the third 
p!Punal epimeron. 

EcoLOGY: This species has a dl'tH•ity of 2.tJ, animals per square meter 
on tht:> {'oastal shelf hut is distributed by depth according to the following 
St'heme: 

Fig. ·k Partlisyrw[Jia s-ynopiae, n. g. n. sp. Female, 5.0 nun, stn. +936: Lnternl view. 

• 
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Depths in fm:; 10 
rwr square meter 0 

20 
0 

:lO 
0.6 

,,0 
l.S 

Family ACANTHONOTOZOMAT[!)AE 
Genus Panoploea Thorn!5on 

50 
8.6 

79 

100 
7.1 

Panoploea rickettsi Shc:wmaker 19::11: l-5, fig:-. l, 2. 
lVIATEHIAL: One speeimen from 7tJ. fms off Pt. California, 

on grayef hottom; om· specimen from lVlonterey Bar. 
DJSTIUBIJTJON: .lVlonterer Bay to Pt. Coneeption, California, from 

about 55 to fms. 
Family PHLIANTIDAE 

Genus Heterophlias Shoemaker 
Heterophlias sed usus escabrosa, new subspecies 

Fig. 5 
DIAGNOSIS: Like the type nf the species except: 1Jasa1 articles of 

antenna l considerably broader and with larger proeesses; uropod 2 more 
slender and with longer inner ramus. 

HoLDTYPE: AHF' l\To. 5725, male, mm. 
TYPE LOCALITY: Station cJ822. :3outheast of PL Conception, :Jt-27-15 

N, \.V, 9 fm.'', January 17, 1957, holtom of :;;ilty sand and algae. 
lVL\TEBrAL: 9 specimens from 2 stations. 
HEl\L\HKS: The distinguishing trileria for lhe new subspecies are 

minor and only of quantilali\·e value. All olher criteria closely approximate 
the excellent de:'ieription of the lype (Shoemaker 19:3:-l: 250-252, figs. i/., 
5) except that the outer plate of the maxilliped in the present specimens 
lacks a fuzzy row of ornamentation along the inner edge. 

Fig. 5. Heterophlias Sl'clusus escabrosa, rl. ssp. MElle, 3.5 mm, sta. A, anterma 
1; B,C,D, peraeopods 3, ·1·, 5; E,F, uropods 1, 2. 
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HECOHDS: Samples near Pl. Conception and Santa Barbara, 9 fms. 
The typL· was de::;cribed from the Drr 

Tortugas off Florida. 

Family llATElDAE 

Genus Batea J\'lullcr 
Batea transversa Shoemaker 1926: 13-18, figs. 8-ll. 

Fig. 6 
MATEHlAL EXAl\UNED: 264 speeimens from 12 stations. 
EcoLoGY: \Vhen this species occurs at a station it is exceedingly 

abundant, up to 88 specimens in a sample. lts overall coastal shelf density 
is 5.2 animals per square meter, lmt 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. 

,:··?5) ... __ ·.· . 
I 

ot 
' . L1 

Fig. 6. Balea transversa Shoemaker. lVInle 5.0 mm, sta. 4·938: A. lateral view; 
B, gnathopod 2: C,D, perc1eopods 3, +; E,F,G, uropods 1, 2, 3; H. telson. 
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Batea lobata Shoemaker ] 926: 18-21, figs. 12, 1:-1. 
:VLITEIUAL EXAMINED: SLHtion.' MO.'l tl ). 6'1.15 (l). 
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HECOIUJ: Found only in the inshore sand regions of southern 
California in depths of 2 to 5 fms. Known only from southern California. 

Family PONTOCENEIIDAE 

Genus Pontogeneia Roeek 
Pontogeneia rostrata Gurjanon1 

Gurjnnova 1951: 119, fig. 500. 
Pontogcneia sp., Nngata 1960: 171-173, pl. 14, figs. 50-53, pl. 15, figs. 5'1-.71. 

MATEHL\L EXAMINED: Stillions 4818 (1). 4819 (271, 4.822 (l). 
5583 (l). 

REMAHKS: The species of Pnntugerwia are difficult to identify 
so many diffpr among hy criteria which are at bet'l mensured 
quantitatively, anrl so minor as to require di.-:seetion and mounting nf each 
specimen. The present specimens agree with the figures of Gurjanova 
(1951), tlw main features being the heail, eyes, rostrum, the small bump 
on the third article of the first antenna, Lhe gnathopods and the third 
pleonal epimeron. Nagata's specimens also fit P. roslrut.a except for the 
third epimeron. which in his figures has a small tooth at the 
lower corner. It is prohable that this is !'imply a varintion o[ no specifk 
vttlue. Nagata heliewd that his materials probahly belonged with P. 
rusfrata, but the original refNem·es were unan1ilahle to him. 

DISTHlBUTlOX: Tlwse !'lations are at dPpths nf 6 to 10 fms. near Pt. 
Conception in the northwestern section of ..-outhern California. lt would 
appear that the species reaches its southern limit in this arPa. 
known from Japan Sea, Oldwtsk Sea, Bering Sea, 21-55 fms. 

Family MELPHIDlPPIDAE 

Melphisana, new genus 
DIAGXOSIS: AccPssory flagellum uniarticulate, quite small, barrel-

shaped; telson emarginale, not elefl; upper lip sharply incise1l; fourth 
pulp artide of maxilliped shnrL :3tont, not claw-like, hearing 2 apical :-1•tae; 
third mamlihular palp article \Try short. 

TYPE SPECIES: Melphi.mna hula, TWW 

RELATIOXSHIP: Three genera of mdphidippirls han' been dl':"crilwcl: 
.. Melphidippa Roeclc Melphidippella Sars and 1-fornellia 'Walker. The new 
gentt:5 differs from all three in the combination of the diagnostic charactPrs, 
but esrwcially in the undeft telsnn. None of the other genera has a 
shortened third mandibular pulp artide,and each of the other genera has 
a long daw-like fourth maxillipPdnl palp article. Apparently lhe new genus 
is unique for the non-:-::pinosl' inner edgl' of the outer plate of the rnaxilliped. 

Melphisana bola, new specips 
Fig. 7 

DIAGXOSIS: \Vilh the character..- of tlw genus. 
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DESCIUPTJON: Article 2 of first antenna in male longer than article 
_______ l.: __ ______ e_res ___ bulging, ____ colorless ___ buL ___ -with----numerous---

omrnatidea; lower lip and maxillae like Me/phidippa goesi (=ill. spinosa 
in San; 1895: pl. 169); gnathopods l and 2 similar in size and strueture; 
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 tlw collections. 

u 
G 

Fig. 7. tlldphisana bola. n. g. n. sp. Male, 3.0 mm, stn. 6155: A, head: B, plcon; 
C.D. gnathopocls l, 2: E,F, peraeopods 1, 2; G,H, telson. Female, .3.0 nnn, stn. 
+769: L upper lip: J, mmulible: K,L, outer plate and pnlp articles 3--1· of mnxilii-
pcrl: lVI, antenna J; N,O,P, pe1·aeopods .3, •l•, 5. 
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HoLOTYPE: AI-IF No. 582, male, 2A mm. 
TYPE LOCALITY: Station northwest of Oceanside, 33-18-30 N, 

] 17-32<10 \V, 20 F'ehruary 22, 1958, boUom of fine gray sand. 
lVL>\TEHIAL: 55 specimen:'; from 27 stations. 
EcoLOGY: This species is limited to depths of 6 Lo il,Q fms. on the 

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

Family Ll LJ I':RORGIIDAE 
Lil jeborgia Bate 

Lil jeborgia brevicornis ( Bruzelius) 
Lillicborgia pallida, Sars '1895: 530-532, pl. 187. 
Liljeborgia brevicornis. Stehhing 1906: 231; Holmes 1908: 526: Chevreux and 
Fage 1925: 155-156, Iig. 155; Chcvrcux 1925: 301; Sleplwnsen 1931: 221-222: 
Stephemen 1938: 195-HJG; Gurjnnova 195l: 515-516, fig. 337: Reid 1951: 232. 

RE.:\IAllKS: The spccimctJS at hand differ from Sars' figures in the lack 
of a tooth on pleon segment 2. Two o[ the specimens evanescent teeth 
on pleon :-egmenls l and 2. The rarity of the species iu southern California 
suggests it to he ncar its southern limit of distribution. This marginal 
posilion of the population might account for its aLcrraneies. 

fms. 

Stations 4822 ( :1). 5562 ( 1) . 
HEconos: Ncar Pt. ConceptiorL 10 fms. on algal bottoms. 
DISTIUBUTJOX: Britain, France, Senegal, California; 

Liljeborgia kinahani (Bate) 
Stebbing 1906: 233; K. H. llarmml 1932: H2-H3, fig. Rl; Stephcnsen 1931:1: 
197-198. 
Lilljeborgia kinahani, Sars 1895: 532-533. pl. 188, fig. 1: Chevreux and Fage 
J925: 157, fig. 157. 

YIATEHIAL: Station' 479•.1. (3). M25 15). 
RECOIWS: l\1onterey Bay, l:J, fms; Santa Rosa bland, 19 fms. 
DISTHIBUTION: This i:- the first record from the eastern .Pacific; know11 

from Norway, Britain, France, 6-ll fms; South Africa; Falklands; South 
Georgia. 

Liljeborgia cota, new species 
Fig,. 8, 9 

DIAGXOSIS: Eyes lateral head lobe strongly produced, rounded; 
epistome produced and rounded in front; f'oxae l-:1 ea{'h with a small 
lower posterior notch; coxa 4 with 2 notdws on posterior edge and one at 
lower comer; gnathopods l and 2 with simple palms, the fingers with ·1 and 
7 notches, respectively; telson split about a third of its length; hmcr edge 
of peduncle on uropod 1 ·with 2-?• large spines; posterior edge of third 
pleonal cpimeron with a slight sinuation a small lower tooth; dorsal 
tooth formula of pleon quite yariahle a:-- seen in the figures, each of the 
first 5 pleonal segments generally with a small tooth, but the tooth of 
pleonal ,:.egrnent 1 and, occasionally, that of segment 2 not devel-
oped, in other cases the tooth of pleonal segment 2 quite large; teeth of 
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Fig. 8. Liljeborgia cota. 11. sp. Female, holotype, sta. 6338: A, lnternl view; B, 
upper lip and epistome, lateml vie\\': C, mandible: D, maxilla 2: E, uropod 3; F, 
telson. Additional pleonnl configurations: G, male. sta. 6348; H, female, 63+7; 
I, male, stn. 6347. 
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Fig. 9. Lilfeborgia cota. n. sp. Second gnathopods: A, male, sta. 6351: B. male. st.n. 
63·1·7. 

pleonal segmenls "1· and 5 variable, from nearly obsolete to very strongly 
developed; lower comers of second arlides on peraeoporls 3-5 rounded, not 
produced downward, the articles rectangular, not cwal. 

1-loLOTYPE: AHF No_ 595, female, 12 mm_ 
TYPE LOC:ALI'I''t': Station 6:338, San Nicolas Basin, ::1::1-06-18 N, 

119-12-30 \V, 9/l.S fms, Augni'!t 19.59, green day. 
i\1IATEHTAL: Stalions 2:1?,5 (1), 5933 (5 mm juv.), 6338 (holotype) 

63:19 (male, 7 mml, 6(H7 (male, 10 mm; female, 6 mm), 6348 (male, 
6 mm), ?6351 ('?male, 7 mm, aberrant). 

HELATIONSirJP: This spel'ics is closely related to L. consanguinea 
Stehbing (1888: pl. 91) but differs by the rectangular (not oval) second 
articles on peraeoporls :-1-5 and by the less well-dPveloped serrations on their 
posterior edges; thP: telson i::. less deeply clefL The IlPW species also is 
related to L. Jissicornis (in Sars 1895: pl. 189) but differs hy the smaller 

or the dorsal pleonal the rounded (not conical) lateral head 
lolw and the less deeply deft telson. Some specimens of the new species 
bear re:::ernhlancc to L. macronyx Sars (1895: pl. 188, fig. 2L but rlifrer 
again by the poorly deft telson and the rounded head lobe. The species 
resembles L. caeca Rirstein and Vinogradova (1960), but differs IJy the 
small cleft of the telson and the presenee of t.eeth on the inner edge of 
article 7 of gnathopod l. 

Specimens of Liljchorgia cola vary in the dorsal armature of the 
pleon. The wr.iter believes that the variants do not represent distinct species, 
but a demonstration such as this casts doubt on the usefulness of tooth 
formulas for specific identity of other .-:pecies in the geuus. A summary o( 
these formulas is included in table 1 for comparison with the species. 

The supposed male of station 6351 is aberrant in having a notch and 
a tooth on the palm of gnathopod 2; probably thi.-: i.-: not the normal male 
condition because several other older males (with genital papillae) haw 
the smooth palm of gnathopod 2. 

HECOHDS: 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 Pt>dro 769 m. Record!' are quoted in tnl'tL·rs 
because drt'p·!"ea have international intprpst. 

Family GAMMARIDAE 
GPnus Ceradocus Costa 

Ceradocus spinicauda (Holmes) 
Figs. 10, 11 

iV/aem spinicauda Holmes 1908: 539-541, fig. 4·5. 
Ceradocus spinicauda, .T. L. Barnard 195+: 18-'19. 

DIAGNOSIS: Plponal SL'gments 1-5 pach with a single dorsal tooth; 
third plPonal epimPnm serrate hoth helow and behind; second gnathopods 

at least one in t>ither sex with an ohlique palm armPd with 2 
hlunt proeessf's Iwar the finger hinge and defined hy a cusp hehind; 
proximal inner edge of article 7 of gnathopod 2 with a hump; eadt apex 
of telson with 3 long spines, 2 small spinPs and a setule; coxae not serrate 
hdow; ep•s present. 

MATEHIAL: 14 spel'imens from 3 stations. 
RECORDS: From depths of 11 fms near Pt. Conception, California. 

Apparently this spL>cies reaches its southern limit on the coastal shelf, at 
or twar Pt. Conet'pt.ion) sinee it has not heen found south of that point in 

Table 1 
Pleonal tooth fornmlns of species in the genus Lilieborgia. Numbers refer to dorsnl 
Ieeth on the posterior dorsal edge of the numbered segment. ( +) = large tooth; 
m = male: f = femnle. 

Pleou Segment Pleon Segment 

Species 1 2 3 5 Species I 2 3 + 
inermis 0 0 0 0 0 akaroica 3 3 0 I 
epistonwta () I 0 I+ 1 kinahani .3 3 0 I 
quinquedentata 0 3 0 I I longicornis l 3 0 I+ 
barhami I 0 0 1 1 macrodon 3 3 0 I 
brevicornis I 1 0 1 0 mixta 3 3 0 I 
rnacronyx I I 0 1 0 octodentata 3 3 0 I 
pallid a I I 0 1 0 dellavallei 3 3 1 2 
proxir!w 1 I 0 1 0 rlubia 5(3) 5(3) 1 I+ 
georgiana 1 I 0 1-1- 1+ cola* 63+8 0 0 1 I+ 
mojada 1 1 0 1+ 1-1- cola* 6347£ 0 1-1- I 1+ 
quadridentata I I 0 I 1 cola* 2335 0 H I 1+ 
consanguinca I 1 I I I cola* 6339 0 1-1- 1 I+ 
::.arica I 1 I 1 I cota• 6351 0 I I I 
fissicornis I I I I+ 1+ cola* 6338 I I I 1 
caeca I I I I+ 1-1- cola* 634/m I 1-1- I I 
hansom· I 3 0 1-1- 1-1- cola* 5933 I 1-1- 1 1-1-
aequabalis 3 3 () I 1 

See J. L. Barnard (1958) for references to the species except for the followiug: 
L. caeca Birstein & Vinogradovn (1960), L. mojada Barnard (1961a): L. ::aricrt 
Barnard ( 1961 ). 
*ne\v species 

5 
1 
I 
1-1-
1 
1 
1 
1 
1+ 
'1+ 
1-1-
1-1-
1+ 
1 
1 
I 
1-1-
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hundreds of samples. Also known intertidally from Oregon and at depths 
of 29 to 45 fms in the channel islands off southern California, at Santa 
Hosa bland, San Nicolas .lslanrl and Santa Barbara Island. 

Genut' Elasmopus Costa 
Elasmopus antennatus (Stout) 

Figs. 12) 13 
Neogammaropsis antennatus Stout 1913: 6-1·5-6·1·6. 
Elasmopus antennatus, Shoemaker 19'1<1: 187. 

DJAG?\OSIS OF MALE: No body segments dorsally dentate; gnathopod 
2 with the palm quite oblique, hca\'ily setose, not defined, with poorly 
developed proeess near finger hinge, its article 7 overlapping hind margin 

Fig. II. Cerwlocus spinicauda (Holmes). Female, 9.0 mm, sta. 5557: A,B, same 
magnification of medial view of right gnnthopod and lateml view of left gnatho-
pod 2; E, uropod 3. l\1nle, 10.0 mm, stn. 555i: C,D, same magnification of lateml 
view of left gnnthoporl 2 und medial view of righl gnathopod 2. 
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of article 6, ahoul half as long as article 6, the medial face of article 6 with 
a ridge and a slight lJilobation; right and left gnathopods alike, peraeopods 
3-5 with their second articles normally oyale, article 4 prodm:t•d into a lohe 
co\'ering the front of article 5; third epimeron with a small 

loot h, the hind edge straight; uropod 3 short, the rami obtuse, 
the inner than the outer; apices of telson deeply notched, spinose. 

FEMALE: Second gnatlwpods Yery small, thin, the palm quite oblique, 
defined, less than bali as long as hind margin of article 6, 

Learing 3-4 spines at llcfining angle. 
1\L\TEHTAL: 118 specimens Irom 7 subtidal stations and 38 specnnens 

Fig. 13. Rlasmop!LS antennatus (Stout). Female, 9.0 mm, Sta. +H22: A,B. 
gnatho;JOds \_ 2. 1\llnle, 9.0 mm: C,D, gnathopod I; E, omamentation of palm on 
gnnthopod l: F,G, same mngnificntion of lateral view of lefl gnathopod 2, and 
medial view of right gnathopod 2. 
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from two intertidal one at Whites Los Angeles Counly1 in 
Oct. 12, 1947, the other at Laguna Beach, Orange Couuty, north 

re;Js, Jan, 24', l9'1B, both coiL hy Dr, l L Mohr, 
EcoLOGY: A water frequent in .intertidal <.lnwng.-:1 

algae and and on algal 1 fOttoms down to 5 fm..-. On the shelf 
the animal is confined to depths of 6-10 where its density i!'i 7.5 
animals per square meter. Nothing is known o[ its on algal 
hotloms shallower than .5 fms or deeper than l fm, hut the specil's is absent 
on sandy and silty hottoms in thoR' depths. 

Elasmopus holgurus, new speeie."-
Fig,;. J:L 15 

DL\G.\"OSlS OF ..\L-\LE: No hody segment.-; dorsally dentclte; palm of 
malt> gnathoporl 2 ohliqw\ hea\'ilr JJearing a spino.'3e cusp near 
hinge, an asymmetrically, defleetcd, eon.ical tooth in the middle and a small 
tooth defining the palm: second articles of pcraeopods .'l-.5 closely serrate 
}Jehind, poorly setosP, the fourth articles produced iuto distally projceting 
forward lobes; third plennal epimeron with a small tooth; apices of !el..;;on 
broadly truncate and hl'adly 

FEi\L\LE: See figures of gnatlwpnds, 11ot significantly distinct from 
other of Elasmopus. 

HoLOTYI'E: AHF 1\-o . .S()] 1. male. B mm. 
TYPE l.OL\LITY: Barnard Sta. 16. North Laguna Reach .. intertidaL 

August ;)] , 1950, formalin wash of spouge, Leu cella 
IVL\.TEHIAL: Barnard Stations G 16 (9). 
HEL,\TIONSHII': This speeies is diffieulL to ,.:;eparute in a key n[ 

Elasmupus heeause of its dose relationship to Elasmupus rapa:r:. 
holgurw, as it exist.<: in south{'rn is easily distingui.o;lwcl from 
E. rapa:r a." it Pxists in E-outhern California, hut the differenet'S are not 
easily described in a few wordii nor <HP they qualitati\'elr 1miform when 
adults of E. arc compared with young animals of E. rapax. 

The shapP of the middle tooth of the male seeond gnathopodal palm 
of E. Ito/guru,.,·, when compared with that of E. rapax, the most 
criterion inunediatl'iy seen because t.he middle tooth o[ E. holgurus is 
quite asymmetrically conical and wppears to be a massive deflection 
of t.he palm. The spe,eies ha:-:. only :3 palmar teeth, one armed with spines 
at the hinge, a middle eonieal tooth and a .-:mall defining tooth. Elmmopus 
rapax usua11y has two hinge teeth, one meflial and one lateral, the lateral 
tooth projecting strongly, the medial tooth armed with spines and ranging 
from strongly projecting to short and hroad; in young E. rapax and its 
cold-water populations only t.he spino.:-e medial hinge den'loped, 
.-:o that technically llolh have only palmar teeth in some c<l.'WI:i 

that. might he compared. 
Another criterion of impor!ance locally in southern Califonlia, hut 

not neee:-sarily useful elsewhere, is till' strongly setose condition of the 
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edges of article 2 011 3-5 of E. rapax, a character 
typical only of large tropical and subtropical adults, but distinct from 
E. holgurus adulLs which are poorly setose on these appendages:.. A third 
character is the truncate apices of the telson in E. holgurus compared 
with the variable tl'lson of E. rapax, which is usually apically cunn:'x in 

Fig. 15. E!asmopus holgurus. 11. sp. Holotype, male. 8.0 uuu, Bnmard stn. 16: 
A,il, gnatbopod 2: C,D, peracopods '1·, 5. Female, 5.5 nun: E. g1tathopod I: F,G,H. 
g1tathopod 2. . 
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small specimens, grading into a lateral displacement of the spines and an 
apical notch in large adults figures for E. rapax herein). Locally this 
is useful but elsewhere it may not be of value since E. rapax is so variable, 
and so widely distributed. 

In suuthL·rn California, E. rapax and E. holgurus are separated 
e£"ologically, E. rapax lwing confined to enclosed hays and E. holgur11s 
ha\'ing been found only on the wave-dashed open eoast. An open-sea 
sul1species of E. rapux i:- described below. 

Er:OLOGY: An intertidal species on sponge and in heds of the ret'f-
huilding polyehaete, Phragmatopoma sp. 

Elasmopus rapax Costa 
Figs. 16, 17 

.T. L. Burnard 1955: t0-t2, fig. 5 (with reference.s). 
REMAHKS: fn soutlwrn California this species apparently is restricled 

to enelosed bays such as Newport (see J. L. Barnard 1959), Alamitos 
Bay and San Diego Bay. It has not heen found in the open-sea sheH 
survey below depths of 30 feet, nor has it been found in 35 :-amples of 
intertidal materials from loealitie.;,. in soutlwrn California such as Pt. 
Fermin, Corona del Mar and La Jolla. It has been found in Bahia de Los 
Angeles ( GnH of California) in intertidal materials of that large semi-
L·nclosed hay and presumably will lw found along the open coasts of the 
Panamie province where waters an" much warmer than along the coast 
of sontlwrn California. it probahly is restrieted in soutlwrn California 
to warm, endosed bays. 

Still more figures of this species are required for it oL·curs in many 
forms, mo:"-t of wlrieh appear to n·pre.sent stages in its lire hi:::.tory. The 
male SJWeimeus from Bahia de Los AngelL·s are figured here to show the 
hifid and trifid gnathopodal proee6ses of these large adult..s (11-1.) mmL 
The lateral process of the palm, instearl of being a simple conical proces:::;, 
is either hifirl or Lrifid; young mall's of 6-9 mm ::-how the condition 
and malt's ::-muller than 6 mm lack the lateral process a:::; is the case for 
Norwegian specimens figured by Sur::: (1895_). This is another instanee 
of warm water populations o[ a species deYeloped to the full morphological 
condition. with lt•mperate population:;. retaining junnnile conditim1s in 
adulthood. 

Speeimens in hays from .-;oulhern California have tlw third pleonal 
L'pimPron produced into a :-mall po::;terior tooth with :;L•rralions on the 

as figured hen'in from Alamitos Bay. 
The tel:-on of this specie::; i::- quite variable, ranging [rom (1) the 

l"nndition seen in Hawaiian !'pecimens (J. L. Barnard 1955) of broadly 
exeayate apices with hnth limb.., of the excavation projecting l•quully (and 
varying from strongly to wt•akly projecting a.<;; in Norwegian spedmem;), 
to specimens figured hNe [rom Alamitos Bay haYing the medial limb 
thiekeued and the lateral limb ."horlcned so that the apices appear bL·veled, 
to (_:=n the large specimens of the GuH of California haYing the notches 
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and :-pines latt>rul\y ami proximally, with the medial limb 
forming a broadly rounded apex that occupit-:- most o£ the width of the 
lolw. 

NEW MATEHL\L: Alamitos Bay, near Long Beach, California, coli. Dr. 
D. J. Reish. ]lllw 10, 1960, 1.5 frns (20,1; Bahia de Gulf of 
California, both in washes o( intertidal rocks and in sand under large 
bouldPr:; at nwan high watPr, 10, 1961, coil. P. T. Eeaudelte and 
.T. L. Barnard ( 150). 

Elasmopus rapax mutatus, new subspedes 
Fig. 18 

DIAGXOSIS OF :.\ULE: No body segments dor;:;ally tlenlate; palm of 
male gnathopod 2 ohlique, poorly selose, bearing a spinose cusp near the 
hinge, a small middle tooth and a pair of minute projections defining the 
palm; second artiele:". nf fJL>raeopods :1-5 closely serrate behind, poorly 
setose, the fourth articles produced into distally projecting forward lobes; 

D 

'h 
Fig. 17. Elasmpous mpax Costa. Male. 9.0 mm, Alamitos Bay, California: A,B, 
gnalhopod 2; C. pleonal segments 1-3: D,E, Lelsons of males, 8 and II mm. 
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Fig. 18. Elasmopus rapax mutatus. n. subsp. lVIale, holutype, 7.5 mm, llarnarcl 
sta. '18: A, lateml vie\v; B,C, gnathopod ·j: D,E, gnathopod 2: F.G, 1lCI'lleopods 
2. +: H. uropod 3: I, Lclson. Female, 8.0 mm: J,K, gnnthoporl 2. 
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third epimeron quadrate behind, with a very notch at lower 
corner; apict'.-; o[ telson slightly notched and weakly .5pinose. 

FEMALE: see figure:- of 
HoLOTYPE: AHF No. 5012. male, 7.5 mm. 
TYPE LOCALITY: Barnard sta. 18, Flat Rock Pt., Palos Verdes 

land (south of Redondo ReachL August 17, 1950, wash of intertidal algae. 
MATEHir\1.: Barnard Stas.l7 (7) and 18 (89). 
HELATIONSHIP: Thi:- subspecies is difficult to define because of the 

variability of E. rapax throughout its cosmopolitan di:;trilmtion. lt is 
pos::dblt• to recognizP E. r. 11/.1/latus as distinct only ·within southern Cali. 
fornia. Possibly. E. r. 11/ttfa/us i.-: an ecological varit•ly of E. rapux, [or the 
animal is morpho\og:ieally recognizable and separated ecologically il1 
soutlwrn California from populations of E. r. rapa.'t which liw only in 
hays and harbors. Tlw new subspet:ies inhabits the wave-llashcll open sen 
intertidal. Notice the same comments for E. holgurus, new species. 

Adult-s of Elasmopus mpux mula/us differ from E. r. rapa:x as follows: 
by the lack of long setae on the hind edges of the second articles on 
peraeopods 3-5; by the presence of only a single palmar hinge process 
(wlwn'a." in 1-.'. raprv,; two are present, only the inner one bearing stout 
spim's, as if it detached from the single junmile process to form a 
nwdial process during maturity) ; hy the smaller and more proximally 
located merlial tooth and the poorly represt•nted pair of cusps defining the 
palm, wht-'re in E. rapax a single large one b hy the poorly 
palm of gnalhopnd 2; hy the much stouter flagellum of antenna 2; by the 
ratlH-'r !:'horlened inner ramus of urn pod 3; by the uniarticulate, not him·. 
ticulatc, acces.-;nry flagt•llum. 

Adult . .;; of this subs]weie."- are mPasurahly distimt from E. mprtX, but 
it i=- unlikely that. separation can lw made in jtwenile conditions since 
E. r. mulalu8 carries into tlw adult features of young E. r. mpa:x such as 
poor sl'losily of the limbs. subspecies, usually 7 mm or le.'iS in length, 
dews not reach the 10 mm .'iize of adult E. r. rapax in neighboring enclosl'd 
hays. it. b notit't'd that !:'Olllt' 7.5 mm females in the laek the selosjty 
of the peraeopods. but: all hay s1weimens have the slender second anll'llllal 
flagella anrl the two hingt• processes on the arlult male palm of the ::ecoml 
gnathopod. 

One male of Barnard sta. 17 has a hiarticulate necessary flagellum, but 
all the other specimen!" from the OJWil coast show a uniarticulate flagellum. 

DISTJUBL'TJON: The type locality ami La .T olla, intertidal algal ·wash, 
No,-. L 1919. 

Genus lVIaera Leach 

KEY TO MALE MAERA 
Couplet 10 separates a species kuowu only Jor females. 

1. Some segmPnts dentate .......................................................... 2 
l. No segmPnl.s dorsally dentate .............................................................. 5 
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First pleonal segment dentate .................................... westwood£ 
First plennal not dentate, only the 
fourth dentate ............................................................................... . 

a. Articles 4-5 of penteopod 5 wider than article 
2, but not in juveniles; palm of gnathopod 2 indistinct 
from hind margin of article 6 and strongly toothed ........ insignis 

99 

. , 
0 

:3. These charader;;; not combined ............................................. ............... .J 
Palm of gnathopod 2 not defined from hind margin and 
not Iwn\'ily ........................ latibrachium ( = odontoplax) 

4. Palm of gnathopod 2 usually defined from hind margin; if 
not, then the palm heaYily .... . wbcarinatus ( = solwtrae) 

5. Posterior edge of thirrl epimeron .•wtTale ............................ 6 
5. I_=Josterior edge of third pleonal epirneron not serrate ........................ 15 

6. Lower edge of third pleonal epinwron serrate ............................ 7 
6. Lower edge of third pleonul epimeron 1101 serrate .................... S 

7. Palm straight, not seulpturecl ........................................................ othonis 
7. Palm of gnathopod 2 concave and with notch near finger 

hinge ................................................ sp. (otlwnides of Chilton 1921) 
8. Uropod :3 muC'h beyond uropods 1-2 ........................ 9 
8. Uropnd ,') not extending much heyond uropods 1-2 ................. 1::\ 

9. Palm of gnathopod 2 not distinct from hind margi11 of 
article 6 ................................................................................................ 10 

9. Palm of gnathopod 2 distinct from hind margin of article 6 ............ 11 
10. Male, palm of gnathopod 2 lined with large 

spines ........................ sp. (othonides of K. H. Barnard 1937) 
10. l\l[ale, palm of gnathopod 2 not lined with large . . sptlll'S ............................................................................ eug(_'l/lae 
10. Female, palm of gnathopnd 2 not lined with large 

spines ............................................................ (female) otJwnopsis 
11. A pice:; of truncatf\ the lelson ;;;hort ........ (male) 
ll. Apices of tel:-on notched .................................................................... 12 

12. Artiele 7 of gnathopod 2 stout, the base :-lrongly 
cur\·ed ........................................................................ 
12. Article 7 of gnathopnd 2 not :-_trongly 
cuned ............................ micronyx, otlwnidcs and nwslasi 

UL Palm of gnathopod 2 oblique ............................................ bru:.:dh: 
Palm of gnathopod 2 transrerse ...................................................... J cJ. 
1d,, Palm of gnathopod 2 with 2 :-inuscs ........ inaequ£pes serrala 
]JJ,. Palm of gnathopod 2 with one sinus .................... rathbunac 

15. Palm of gnathopod 2 transverse ........................................................ 10 
] 5. Palm of gnathopod 2 oblique ............................................................ 19 

16. Palm of gnathoporl 2 ·with 3 principal :-;inuses .... quadrimana 
16. Palm of gnathopnd 2 with 2 principal sinuses .................... 17 
16. Palm of gnatlwpod 2 with one principal sinus ........................ 18 
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17. Apices of tdsnn notched ................................................ hwequipes 
17. Apices of tdson truncate .............................................. .'ichellenbergi 

18. with Ul'Cessory claw ................................ pacifica 
18. lacking accessory claw ........................ rathbu.nae 

19. Some distal articlPs of peracopods 3-5 greatly hroadpned ................ 20 
19. Distal articles of pcraeopods 3-5 not broadened ............................ 21 

20. Artielf's ,J,-5 of peraeopods 3-5 greatly hroadened .... carnleyi 
20. Only article .'\, of pPraeopml .'3 greatly 

!JrnadeBed .............................................................. a8ccn8ionis 
21. Uropod .) l'.Xlending much beyond uropods l-2 .............................. 22 
21. Uropod 3 not e:xtPnding much beyond uropods l-2 .................... 

23. 
2.'l. 

25. 

25. 

27. 

29. 

29. 

31. 
:cn. 

22. Palm of gnatlwpod 2 not distinct from hind margin 
of article 6 ................................................................................ 23 

22. Palm of gnathopod 2 distinct from hind margin of 
article 6 ...................................................................................... 2"1. 

Article 7 of gnathopod 2 longer than artiele 6 ................ 
Artide 7 of gnathopml 2 half as long as article 6 ............ 8implex 
24. Palm of gnathopod 2 with a large notch near 

finger hinge ................................................................................ 25 
2'l. Palm of gnathopod 2 crenulate but with no distinct 

notch .......................................................................................... 26 
Rami of uropod ,) huge, almost !], times ns long as 
pcrluuele ................................................................................ pjejjeri 
Rami of uropod 3 intprmediat£•, less than twice as 
long as peduncle ............................................................ hirondellei 
26. Dl·fining tooth of palm with articulated spine; .-:eeond 

articlf's of peraeopnds 3-5 slender ............................................ 27 
26. Defining tooth of palm lacking articulated spine; 

second articles of pl'I'UPopods ,)-5 stouter than in 
1ll. lovt'ni .................................................................................... 29 

Artide 6 of gnathopod 2 with diverging, the palm 
longer than hind margin ................................................ linlwrensi8 
Article 6 of gnathopod 2 with parallel the palm 
shorter than hind margin .................................................................. 28 
28. Eyes al1sent; gnathopod 2 ................................ lov(_'nl 
28. Eyl's t; gnnthopod 2 

stout .................................... (inaequipes of Chilton 1916) 
Gnathopod 2 ·with article 0 m·ar!y square; gnathopod l 
large ................................................................................ prionochira 
Gnathopod 2 with artieh· 6 rectangular; gnathopod 1 
snutll ........................................................................................ danae 

Palm of gnuthopod 2 com·ave .................................... boecki 
,'10. Pnlm of gnathopotl 2 or ennre.x ................................ 31 
Coxa 1 serrate below ........................................................................ 32 
Coxa 1 not serrate helow .................................................................. 3:1 
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Coxa 2 ............................................ schmidti 
32. Coxa 2 not serrate helow ............................ vagans ( = levis) 
Palm of gnathopod 2 strongly toothed ............................................ ;-q. 

;);-',, Palm of gnathopod 2 scarcely toothed ............................................ 35 
3/L Palmar teeth of gnathopod 2 slender, 

long ............................ sp. ( bocclrii of K. H. Barnard 1916) 
.1.::J.. Palmar teeth of gnathopod 2 hlunt ............................ simile 

35. Gnathoporl 2, sixth article twice as long as broad ........ grossimuna 
;.;s. Gnathopod 2, sixth article L5 times as long as hroad .................... 30 

:JO. Eyes ah:';ent; basal article::. of peraeopnds ::).5 very 
.-:lender .......................................................................... 

36. Eyes pre.o;ent; hasal articles of peraeopods 3-5 
very stout .................................................................... s111irnovi 

NOTES ON TI-lE KEY: 

The writer places little reliance on shapes of the .first coxae: 
tdsons and third pleonal epimera as taxonomic character::.. There is 
evidence that con.-:iclerahle variation is present in these criteria. \Vlwrever 
they have llel'Il used to st"parate a weakness in specific differentia· 
Lions is indieated. 

Lllacra furcicurni8 (Dana:\ and !llaern lenella (Dana) may lw 
females and arc not recngniwhle as discrete entities. 

Jl/aenr 8imilc (Stout) as redescrilled hy J. L. Barnard (1959) is 
remarkablr similar to ill. hirondcllei Chevreux (Cheneux and /<'age 
192.5) but differs from the latter l1y the third uropnds not extending 
farther than the first 2 pairs and in having shorter rami. 

illaera ham.igera as originally described Ly Haswell (1879a) is 
rli.,tinetin·- in the :-tout finger of gnathopod 2 by contrast to the slender 
Jinger of 1ll. nwslcrsii as descriiJed hy Haswell (1879), and this use is 
followed hy 'Walker (1.909) (ill. hamigera-), Sheard (1936) (ill. masters£), 
and Chilton ( 1916) (ill. nwslersi) (although Sheard's and Chilton's 
concepL-:; are not quite the hut. K. H. Barnard's (1916) portrayal 
of J/. ham/gent combines of both ill. nwslersi and M. hami,t!pra 
and ntay hare to he reevaluated as a potentially distinct species. The 
problems are complicated hy ehange:- in characters with growth and age. 

illaera rathbunae Pearse (1908) is twice in the key because 
the third pleonal epimeron is only indistinf'tly serrate. Pearse and Kunkel 
( 1910) disagreL' on ·whether the first coxa is acutely pointed or rounded 
io front. Such is common amoog student" of this genus. 

1llcwru viridis (Haswell, 1879 and sec Chilton, 1916) should be trans· 
[erred to ill. iruH?quipe.'>. 

Jlacra prionoch.ira Rriigg('ll (see S!.l'phensen 1940) is quite aLerrant. 
fts firi:'t gnathopod is like the ::;p_cond g:nathopod of ill. danae or ill. loveni, 
and it:- gnathopod has articles S-6 stout and :-hortened. 
it is il mutant of Pitlwr Jl. loveru' or ill. danae. 
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\Valker and Scotl (190.1) helongs to Maera 
because of ils mandibular pulp; it fits OJW form of E. su.bcarhwtus as 
redeseribed by Chilton ( 1915), and the ·writer believes it should he made 
a junior synonym of that species originally deseribed in 1879. 

Maera rrwslersi, as refigured by Sheard (19.36), hm; somewhat thinner 
second gnalhopods than figured originally by Haswell (1879). Neverthe-
less, S\wanFs redescription eomes from material dose to the type area. 
His description and that of Pirlot (1936) for Maera otho11ide.'i \Valker 
( 1904.) appPar identical ,-,;o that one must consider AI. a possible 
synonym of M. 11UJ8ler$i. 

i\[aera olhunop$i8 is twice in the key. _It is based on a female 
and is cited first as sueh. Seeondly, ils theoretical male may he separated 
from males of other species by the telsnn and so is cntf'fed the second time. 

Fig. 19. l\1aera loveni (Bruzelius). Mule, -15 mm, stu. 4851: A, lateral -vie\v; B, 
epistome and upper lip, lateral: C,D, gnathopods 1, 2; E, uropo(l 3; F, telson. 
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Maera loveni ( Bruzdius) 
Fig. 19 
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Snrs 1895: 519-520, pl. JH2, fig. 2: Stebbing 1906: +31:!: Shoemaker 1930: 116; 
Stephensen 19·1·0: 31L Gurjanova 1961: 757-758. Iig. 526. 

IVIATEHIAL: Station 4B5l ( .)2 J. 
HECOIW: l\'lugu Submarine Canyon. .. m\-:30 1\\ 119-05-55 \'\i, lOS 
Fehrnary 1957, bottom of fint• grPen :-and. 
REl\IAHKS: l\'Iost of the :;pecimens at hand have asymmetrical lel."onic 

apict>s, one being notc·hed, the olher entire, as figured. 
DISTIUBUTIO.N: Subarctic and cold temperate of the northern Atlantic 

Ocean. Okhobk Sea. California, ] l-219 fms. 

Genu.-. Megaluropus Hoek 
Thi:;; genus is perplexing, for it can he assigned not only to 

GammaridaP hut to the Argissidae, a:- well. The family Argissidae is 
nnw that the genus Phylluropus f\:. H. Barnard has 

shown Lo helong Lo and the genus Parargissa has heen 
transferred to the Hyperinpsidue. The fact that K. H. Barnard (1932) 
de;;:cribed Phylluropus ( = ,l[ega{uropus) in the Argissidae indicates his 
fin;t belief that the animal::. repre::,ented in illegaluropu.r, 1wlong to the 
Argi;;:sidae. The critical is the shortened third coxa, characteristic 
of Argi.•wt and Megalurupus. (hherwise tlw resemblance between the two 
genera is negligible, except for tlw gnathopods. Actually, Argi.'isa giYes the 
impn•ssinn nf belonging to the family Hanstoriidue, especially in the shape 
n[ its head and last thn.·L' pairs uf peraeopods, whereas !llegalurupus i:-i 
distinctly related to members o[ the Cammaridae. fn Argissa the first 
three coxae in progressin·ly, wherl'as in the 
St:'f'Olld l'UX/.1 is the Jargest1 roJJowed by a :-'5l11aller third and fitill smaller 
first. The writer sees no reason tn place illegaluropus in the Argissirlae 
and suggests that systematists consider the close relatiomhip of Argissa 
to nwmhcrs of the Haustorii£lut•. 

Megaluropus longimerus Schellenhl'rg 1925: 151-15:1, Jig. 14. 
Figs. 20, 2l 

DIAGI\OSJS: Gnalhupod 2 of female with fourth article produced hehind 
into a lobe extending along the hind of article 5; upper lip ·with small 
hut :;harp yentral incision; dor:-.al posterior edges of pleonal segments :3" tJ,, 
and 5 serrate; posterior edge of third pleunal epimeron irregularly serrate 
and castellate. 

H.E::\IAHKS: Sdwllenlwrg figured only two appendages, hut his descrip· 
Lion is lengthy and there are no features on the present specimens which 
do not agree with his remarks. 

lVIATE!{tAL EXA;\IINED: 190 specimens from 64 stations. 
EcoLOGY: This species is limited to depths shallower than 16 fms, 

ha\'ing a frequency n( 6.6 animals per square meter in the depths of 6 to 
15 fms. 

DISTHIBUTION: La go:-, Nigeria; southern California. 
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Fig. 21. Jl1egaluropus longimerus Sdwllenherg. Female. 5.0 mm. sta. ·1·777: A. 
upper B,C, gnathopods 1. 2: D,E,F,G.H, peraeopods l. 2, 3, ·k 6: LT.K, 
uropods 1, 2, 3; L, telson: M, third pleonnl epimeron. 1\!Iale._ +.0 nun, sta. 5657. 
N,O, gnathoporls l, 2. 

Genu:" !v[elita Leach 
The l?l'lllls jlfe{ita divcrf'e and unustrally well descrilwd for amphi-

pods, except for one recurring problem: taxonomists have failed in a 
number of cases to examine minutely, or dc::;crihe and figure 
dorsal tooth and :-:-pine ornamentation of the pleon. This is particularly 
erilical in some species only on the lmsis of the minute 
ornamentation of plconal sPgment 5. For in.<:tance, il is difficult for the 
writer to interpret the configuration of ill .. mmovae Bulycht>Hl (1.952) as to 
whelher actual ehitin teeth are pre,:ent on segment 5 or whether the 
processes arc articulated eompadng figures and description it 
seems that the description labels segment 4 as 5, and segment S as G. Since 
a reader does not know ·whether the terms "spim•s" and '\lcntidPs" refer 
to fixed teeth or articulated spines, taxonomists should settle on uniform 
terms. The ·writer suggt:>sls the term "teeth" for fixed and 
''spines" for articulated procPsses. 

In the key following this discussion, reference to tec,th on the pleon 
indieates dorsal teeth, while separate mention is made of epimcral 
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tt>eth. In places the writer lists two species togPtlwr in a single couplet 
member, indicating his inability to separate them by more thau minor, 
possibly sexttal anrl growth diffen•ncl"s. The term refers to 
plcon segments 1-:\ the term '"uro;;:;ome" to pleon segmenL-, 4·-6. 

The two nanws .Melita gayi (Nieolet) and 111. iuaequistylis (Dana) 
ha\'e heen usPrl frequently since Stebbing's (1906) Gamrnaridea mono-
graph, hut the con fusion has been clarified to the satisfaction of 
amphipod taxonomists. 

The post-1906 hi:-::tory is as follows: M. inaeqnistylis, Chilton (1909): 
this author particularly fixed upon \Valker's (190-·1) description and 
figunis under the name of Maaa lerwicornls (Dana) as reprt-senting the 
t·ommoll animal in New Zealand. \Valker's figures show that plPon segmt•nt 
,j, has two dorsal teeth and pleon segment 5 has one dorsal tooth. New 
Zealand is tht! type locality of both ill. inaequistylis and Jll. tenuicornis of 
Dana, so that Chilton's conception of the species is the most important 
since the original description and probably should be aceeplPrl and fixed 
as such. ·Young specime11s vary in the pleonal teeth, ranging from none on 
the fourth and fifth, to none on the fourth, to the normal formula. Chilton 
included 11!. :::eylanica Stehl,ing as a synonym, but the writer doubts that 
this is coned in view o£ K. H. Barnard's (1940) further analysis and 
the fact that Stehhing was too profieient aJI observer to have overlooked 
the pleonal leL•th. M. inacquistylis, Chilton (1911) is prohahly incorrectly 
identified, for pleon ..-egment 5 is described as 2-::\ tootllt'll. 

M. K. H. Barnard (1916) was a mixed identiHcation; 
Sl'l' latPr K. H. Barnard (19,J.O). 

M. Selwllenberg (19:11): this author used gari i::. a senior 
synonym for 11!. extt>nding its distribution to the South 

quarlospltere; hL· :3 <1istinguishing features in conl-
parison to M. palma/a, but none is the pleonal tooth armature, so it is 
doubtful that the identification represents the same animal possessed hy 
Walker (19041. 

J.1!. :eylanica, and M. orgasmos K. H. Barnard (1940): this author 
split his identification of South African speeimens formerly idl'lltified hy 
him (1916) as 11!. inaequistylis into two ill. :::eylanica Stehhing and 
"'ill. orgasmos." He inclmlt•d ill. !etlflicorni.<; questionably under ill . .::f7-
lanica, hut slated that segmeuts 4 and 5 lack Leeth. which is not the 
case with \'lalker's M. lermicornis. 

CoNCLUSIONS: The writer lJL'!ieves that a temporary nomenclatural 
solution to the::.e problems, based on his appraisal of the literature is as 
follows: Chilton's l'oncept of ill. should he accepted, since he 
worked in the area or the type locality and indicated the species he had 
in hand was witlPly distributed in New Zealand and therefore likely to he 
the om• which Dana origilwl\y described; part of Chilton's coneL·pt nf the 
spPdcs wa..- based on his acceptance of ·walker's (l9CH) identification of 
M. f.enu.icornis, so that \Valker can he used as a ba:-;is fnr the species; M. 
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:.f!Jianica is a Yalid species but is not to indude Walker's 111. tenuicornis; 
I\:. H. Barnard has not fou11d in South Africa anything like Chilton's and 
\\1alker's concept of .M. inaequlstylis, thus restricting that species lo the 
Indo-Pacific; it is possible that the South American matedal listed as 
ill. gayi hy Schellenberg is the same species as ill. orgasrnos of South 
Africa, and it would Le well for reviewers to consider this approach. 

Until this question can be settled the writer suggests that M. gayi he 
returned to the list uf species .inquirendae and that JJ. inaequistylis stand 
as a ,·alid name. 

Table 2 

Pleonal tooth fonnulas of species in genus t11elita. Numbers refer to dorsal teeth 
on the posterior dorsal edge of numbered segmcut. ( +) lnrgc -tooth. 

Species 

appcruliculata (= fresneli) 
subchclata 
dentata (minimum) 
gladiosa (minimum) 
rmllida (large only) 
anwcna 
aculerzta 
richardi 
valida 
rrlovae 
lignophila J. L. Barnard (196tu) 
fonJIOSa 
obtusata 
sornovae 
nwchaera 
grandimana (s = serrations) 
calif arnica 

solada .T. L, Burnard (1961a) 
desdichada. n.sp. 
orwJSmos 
quadrispinosa 
festiva 
palmata 
hergensis 
ab)"ssorum 
oregonensis 
nitidu!a 

7 
7 
5 
.3 

I 
I 
j 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 
0 
0 
0 
0 
0 
() 
IJ 
0 
IJ 

7 
7 
5 
3 

5 
j 
j 
5 
2 
j 
j 
j 
j 

IJ 
0 
0 
() 
IJ 
IJ 
0 
() 
0 
0 
0 
() 
() 
0 

3 

7 
7 
7 
.3 

0 
I 
j 
5 
2 
I 
I 
0-1 
0 
j 

0 
0 
0 
0 
() 
0 
IJ 
0 
0 
0 
0 
0 

5 
5 
5 
3 
3 
2 
j 
j 
3 
0 
j 
3 
3 I+ 
j 
3 
3 
3 
j 
j 
j 
I 
I 
j 
j 
j 
IJ 
() 

2 
2 
5 
3 
2 
2 
0 
5 
+ 
2 
+ + 
2? 
5? 
3 
3 
+ 
j 
·I 
+ 
·I· 
3 
3 
2 
2 
2 
·I 
3 

Species lacking dorsal pleonnl teeth: coroninii_ koreana. lrzgunae. laeuidorswn. 
mangrovi. nitida, parvimana, pellucidrz, plmutterga, ::.r_Tlrmica. 

Notes: 
•inaequistyis (based on \'Yalker's J90+ identiiicntion as 11'1. tenuicornis, rcferTed to 
hy Chilton 1900). 



108 PACIFIC NATURALIST VoL. 3, No.2 

KEY TO MARINE MELITA 

1. No ph·una\ :-PgmPnl with dorsal teeth ................................ Key A 
1. Some pleonal segmcnL;;;; with dorsal teeth ............................................ 2 

2. Don;;al plPonul only on ................................ Key B 
2. Dorsal pleonal teeth on both metasome and urosome Key C 

KEY A 
l. Plconul .':'egmPnl 5 with 2 groups of dorsal spines ............................ 2 
l. Pleonal scgmL·nl 5 lacking -dorsal spim•s, oceasionally with setae .... 3 

2. :Male gnathopod l: short, stout, not rem·hing 
Pnd of pal1n .................................................................... koreaua 

2. i'VIale gnathopod 1: fingL'r with distal aecL•ssory 
prnl'e:-s ...................................................................... laevidorstun 

2. :Male gnatlwpod 1: finge-r attac·hed to lmyer 
end of article 6 ................................................ coroninii 

2. :Male gnathopod l: finger attached to upper distal 
end of artide G ........................................ nitidu and ::eylanica 

3. Male gnathopod 1: finger cuned, filling palm, attached 
norrnally ................................................................................................ 4. 

3. i'vlale gnathopod l: finger aberrant .................................................... 5 
4. Article 6 of male gnathopod l expanded, as large as 

gnathopod 2 ................................................................ parvimana 
:J,, Article 6 of male gnat.hopod 1 !'mall, 

linear .................................................... pellucida and planaf.erga 
5. Male gnathopod l: finger artieulate(L .<:lout. conical ............ lagurwc 
5. Male gnathopod 1: finger indistinctly articulated. hlunt .... numgrnvi 

KEY B 
1. Pleonal ,J, lacking dorsal teeth ............................................... . 
l. Pif'cmal .o:t•gment 4 !waring one or mnn• dorsal teeth ....................... . 

2. Pleonal .<:egment :i bl·aring iJ, teeth ........................ oregonensis 
2. Pleonal 5 hearing 2 

teeth ........................ nitidula (& M. gap: of StPphen.<:Pn 1949) 
3. P\eonal :-egment :J, !waring 3 te<>th ................................................... . 
:1. P!t-onul 4 lJt•aring 2 tl't•th ................................................... . 

...... irwequistylis., [based 011 \Valker's (190-'1.) figs of M. tenuicor11is] 
3. Pleonnl segnwnt /\, hearing l tooth .................................................. .. 

L],, :Male gnathoporl 2: fingPr stout. inflated, palm hearing 
a toothed distal process ............................................ grandirnana 

4. l\'Iale gnathopod 2: finger slender, palm simple ........ calijornica 
5. Pleonal seg:mPnt 5 with 2 teeth .......................................................... .. 
5. Plt•nnLil segment 5 with ,) or 4 tt•eth .............................................. .. 

6. lVIale gnathopod 2: article 6 linear, slender, article 
7 malformed, n]Jtuse ........................................................ festlva 

6. :Male gnathopnd 2: article 6 stout, article 7 
slender, aeute .............................................................................. .. 

2 . , 
0 

5 

G 
9 

7 
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7. Finger of male gnathopod 1 normal, slender, linear; 
male gnathoporl 2 with large defining palmar ton!.h ........ ahyssorum 

7. Finger of male gnathopod 1 malformed, blunt; 
male gnathopod 2 lacking tooth on palm ........................................ B 
8. Head lobes notched, tclsonic apices ................ palma/a 
8. Head lobes unnolehed, tdsonie apices harp ................ hergensis 

9. Plconal segment 5 with .1 dorsal teeth ........................ quadriHpinosa 
9. Pleonal segment 5 ·with 4 dorsal teeth ................................................ 10 

10. Eyes ................................................................ soladu;'" 
10. Eye::; pre;c;ent, dark ................. ,,, .................................................. 11 

ll. Palm of male gnathopod 1 oblique .................... n. sp. 
11. l_=»alm of male gnathnpod 1 Lran;c;n•rse ............................ orgasmos 

KEY C 
l. Pleonal segment :3 lacking Leeth .......................................................... 2 
l. Pleoual segment 3 hearing one or more teeth .................................... 4. 

2. Pleonal segment l hearing a tooth ................................ amoena 
2. Pleonal t-wgment l laeking teeth .................................................. 3 

;-). Palm of male gnatlwpod 2 with at least 5 small teeth .... ohtusata 
:3. Palm of male gnathopod 2 laeking teeth ............................ somovae 

:J-. Pleonal l lacking teeth ................................................ 5 
4. Pleonal segment 1 !waring l or more teeth ............................ 9 

5. Pleonal segment 4 laeking teeth .............................................. rylovae 
5. Pleonal segment 4 I waring 1 or nwn· tl·eth ........................................ 6 

G. Pleonal segment 2 lacking teeth ................................ muchaera 
G. Pleonal segnwnt 2 bearing at least one tooth ........................ 7 

7. Pleonal sPgments 2 and ;, with one tooth each ................................ 8 
7. PlPtmal segments 2 and 3 with 5 teeth each ........................ valida 

8. Eyes pn·senl; pleonal :J, with 3 teeth ............ formo.w 
8. Eyes ahsPnt; pleonal 4 with one tooth .... 

9. Pleonal l-4 with one tooth each ........................................ 10 
9. Pleonal ."egmenls J .. -1, with ::1 or more teeth each ................................ 11 

10. Eyes present ................................................................ aculerila 
10. Eyes absent ................................................................ riclwrdi 

ll. Finger of male gnathopod 2 inflated, hooked; 
article 6 quite expanded .................................................................... 12 

11. l\!Iale gnathopod 2 normal, lim·ar .................................................... 13 
12. Article 2 of peraeopod 5 produced heluw and 

behind ...................................................................... 
12. Article 2 of peraenpud 5 not produced 

behind .......................................... appendiculata ( = freMu4i) 
L-L First plennal epimerun not produced at lower eomer .................... 14· 

First pleonal epirneron aeutdy and strongly produced .... gladiosa 
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14. Eyt:'s present; largest pleonal tooth dorsomedial dentalll 
14. Eyes absL•nt; largL•st pleonal teeth a dorsolateral 

pa1r ................................................................................ pallida 

Sec J. L. Barnard (1958) for list o( species. 
Add: 

*M. lignophiln J. L. Burnard (196lu) 
*M. so/ada J, L. Burnard (1961a) 

Melita desdichada, new species 
Fig. 22 

DIAGNOSJS: Pleonal segment 4 with one dorsal tooth; pll"onal segment 
5 with 4 dorsal teeth, consisting o[ a pair on each side enclosing a spine; 
metasome lacking teeth; first and seennd pleonal epimera not produced, 
the third with a large, acute tooth at lower posterior corner; eyes dark; 
palm of gnathopod 1 oblique, the finger attached normally; article 6 of 
gnathopml 2 the palm undefined by a tooth, bearing 
a distal procPss, the finger normal, fitting palm. 

FEI\[ALE: Unknown. 
HoL01'YPE: AHF No. 596, mule, 7 mm. 
TYPE LOCALITY: Station M55, Monterey Bay, 31-'12-58 N, 121-52-28 

,V, 42 fms, Oetoher 1, 1959, haltom of green silt. 
MATEHIAL: Stations 48l7 (1), 6006 (1), 64.55 (1). 

This srll'cies differs I rom other eastern Pacific species 
of Melita according to the key, but especially as follows: from iU. cal!:jornica 
Alderman (19:16) hy the presence of but a single tooth on pleonal ;;;egment 
4; from ill. appendiculata ( = ill. Jn·.meli) hy the untoothed melasomc; 
from M. oregunetJ.'ii.<; J. L. Barnard (19S4) hy the presence of a tooth on 
pleonal 4; from ill. nitida (in Shoemaker 1935) hy the urosomal 
teeth; and from M. palmala (in Sars 1895) hy the mwxpanding palm of 
male gnathopod 2 which bear,.;; a distal palmar process, as well as haYing 
<1, not 2, teeth on pleonal segment 5. 

DISTIUBUTJO::\': lVlonterey Bay and the Pt. ConcPption shelf of southern 
California, 27-.59 fms. 

Netamelita, new genus 
DtAGNOSIS: Uropod 3 extending well beyond end oi uropods l and 2, 

the inner ramus shorL seale-like; ael'essory flagellum nniarticulate; gnatho-
pod 2 as small as gnalhnpod l, iL.,_ article 6 subequal to or shorter than 
article S; mamli\mlar palp ;':.lender, the article, linear; inner plates o[ 
maxillae 1 and 2 hearing only terminal setae. 

TYPE SPECIES: Netmuclita cor/ada, new species. 
HELATJONSJ-lJP: Thi:-; gL·nus differ:- from its dosrst rdatiYPS Melitu 

Leach and Melitoides Gurjanova by the inner plates oi the maxillae lacking 
setae on the inner margins and by the short sixth article o( gnathopod 2. 
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Netamelita cortada, new 
Fig. 2:) 

DIAGNOSIS: \Vith the charaelers of the genus. 
HoLOTYPE: A HF No. 58:\ male, :1.5 mm, figured. 

113 

TYPE LOCALITY: Station 5562, of[ Gayiola, California, 34-20-47 N. 
120-21-.'35 \'\1, 11 fms, orange-peel grah of roek, January 28, 1958. 

lVlATEIHAL EXt\l\rTNEn: Stations 516-t (l ju\·,), 5562 (l:J). 
IlE2\L-\HKS: The :-mall second gnalhopod of this species. in both adult 

males nnd i.'i the mo.•:t important feature distinguishing it from 
::;pccies of the genus Melita. The eyes arc small and pale purple in alcohol. 

Nagata (1960) has described and figured in excellent detail an 
undetermined genus and species of Gamrnaridae from Japan, undoubtedly 
lwlonging to this new genus Jmt apparently spediieally di:"tinct from 
N. corlada. Nagata's .<:pPeies by the mueh greater expansion of the 
gnathopodal palms and Lhe more slender peraeopods 3-5, especially in the 
second articles o[ peraeopods 3 and the Lelson has pointed, not rounded, 
lobe:3. 

DrsTIUBUTIO:\": Collected only i11 the northwestern part of southern 
California, between Pt. Conception and Guviola, depths of 11 (ms on rock 
holtoms. 
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BENTHIC MARINE AMPHIPODA OF SOUTHERN CALIFORNIA: 
FAMILIES AMPHILOCHIDAE, LEUCOTHOIDAE, 

STENOTHOIDAE, ARGISSIDAE, HY ALIDAE 

By J. LAURENS BAHNARD 

Introduction 
Of the families treated herein only the Stenothoiclae are widely 

reprrsented on the mud bolloms o{ the shelf. The other families 
are confined generally to shallow e:::pecially the intert:idal1 except 
for the single argissid, widely distrihuterl on the shelL 

Sim·c animals of intertidal and very shallow waters stray into depths 
slightly greater than 30 [eeL al which the inshore limit of onr coastal 
survey was drawn 7 it was nece:;snry in t·hc process of hlentifying the 
animals to irwesligate inkrtidal regions to clarify the taxonomy o[ species 
in the families considered. 

See page .') above for acknowledgt'Tnl'nls. 

Family AMPH!LOCHIDAE 
\VIwn Schellenberg ( 19.18) drscrihed a !waring a large 

molar in contrast to the typr, C. onwta which lacks a molar 
(confirmed hy Walker! 1904, in his Gal/ea. lecli:cmula = C. ornatn), and 
when Hurley (1955) a new genus Neocyproidea of which the 

either have a triartieulate mundihular palp or none, the usdulneF-..'3 
of mouthparL::; for generic criteria in the Cyproidecr-likc :::.ection of this 
family dPleriorated, and doubt WU!'< cast on tlwir in the 
Amphilochus-like section of the family. In order to equate this slalt• of 
affairs, the writer suggest::. that such mouthpart diHeretH'PS ust"d to 
segregate genera in tlw Cyprnidt·a-section, a:;: well as the Amphiloclw8-
section. Thus, C:yproidco 8l'rmtipalma Schellenberg would become the type 
of a IWW and Neocyproidea. penin.'i/llac Hurley (1955) would 

the type of a new genus. I am undt'ar as to the differences between 
NBocyproidea (type Cyproidea otake11sis Chilton 'l and the 
IIopfopleon K. H. Barnard ftype H. nwdusurum K. H. Barnard). 
Both genera lack a mandibular pulp; hoth have clongalt'd first urosomal 
segments hearing a kl'el; both lul\'e :-imilar gnathopods, exeept that 
gnathopod 2 o[ l!opfopleon ha:- a more transverse palm and the 

of Neocyproidea are bilaterally spinose1 pt'rhaps overlooked in 
lloplopletm. Nl'\'ertheless, Neocyproidea may he distingui5hed from f-foplop-
leon hy the expandrd st'eond article of {wraeopod 3. 

The two groups of Amphiloehitlae (separated in couplet one in the 
following key) seem distinct enough to :-uggest the erection o( suh[amilies. 

Since I have not studied amphilochids in the Cyproidea-seclinn of the 
family 1 can only :;;uggest a reappraisal of the g:eneril' distinctions and 
proceed in the key to st>parale tlw genera as they now stand, disregarding 
mouthparts for the Cyproidm-scction. 
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Relationship of Amphilochidae and Pleustidae 
In 1906 when Stehhing's monograph of the Gamnwridea summarized 

all known amphipods of that suborder, the Amphilochidae and Pleustidae 
seemed relatively distinl'l, especially when relying on Sars' (1895) excellent 
monograph of the Norwegian species. No specific differences wcre made in 
the diagnoses of these two families. ln fact few similar eharacters are 
discussed, and hoth diagnoses could he applied to either family. Early in 
his key lo the farniliP::. Stcblting segregated the Amphilochidae especially 
hy the undeft, long, tapering lelsnn. At that time most known amphilochids 
had only a long, tapering, triangular tdson. Subsequently, nurnerous 
species hare been described with a short, linguiform tdson much as in the 
Pleustidae. In Barnard and (1960) it was pointed out that the 
Pleustidae and Calliopiidae were quite similar except for the characteristic 
lower lip of Pleustidae which has two tilted oval outer lobes astride two 
small, nearly fused inner lolws. This charader might also he used to 
separate Pleustillae from Amphilochiclae, since arnphiloehid lower 
lips are formed of two tall outer lobes with slender mandibular processes 
and no inner lolws. Ne\'erthc!cs.", the genus Amphilocfwides assigned to 
Amphiloehidae since 1895 ha." the lower lip of a plen:-tid, not of an 
umphilochid (see Sars 1895: pl. 75, fig. 2). 

Arnphilochirb differ from pleustids primarily m the greatly reduced 
size of coxa l. 

In othPr criteria and pleustids are similar. From a 
lateral view it is almost impo:-:;sihle to differentiate between many :::.pecies 
of the two families. Becau.-:e of variation in the there are no 
eriteria of qualitative Yalue in head, ro;o;;tra, antennae, mouthparL;;; (other 
than lower lips) (espPcially to he noted is that the upper lip is incised in 
hoth families), gnat!topods (quite variable in both families), 
urnpods and telson. 

KEY TO FAMILY AMPHILOCHIDAE 
l. Coxae 3-4 with contiguou.'i margin." overlapping, nul 

hiding coxa 2, not immensely enlarged ............................................ 2 
l. Coxae 3-/J. enlarged, with contiguous margins 

abutting, hiding the first 2 coxae ........................................ 10 
2. lVIamlihular mohtr largl', with ridged and toothed 

triturating surface .......................................................................... 3 
2. lVIandilmlar molar small, or ahsenL unarmed or hearing 

3 spines .......................................................................................... 6 
i:1. Palp of maxilla 1 with 2 artide::: .................................... Gitanopsis 
3. Palp of maxilla 1 with one article .................................................... .J, 

4. Outer plate of maxilliped excavate medially, article ]_ 
of palp much longer than nthl'r palp article:- .... Gitanogriton 

iJ.. Outer plate of maxilliped ::c:traight medially, 
artide 1 of palp subequal to article 2 ............................................ 5 
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5. Gnathnpod 2 large, ................................ Amphilochop8is 
5. Gnathopod 2 small) nearly simple ........................................ G£tarw 

6. ]\'!axilla 2 composed of only one elongated 
plalf' ...................................................................... Amphilochella 

6. :Maxilla 2 eomposrd of 2 plates ................................................ 7 
7. Maxilla 2 dPgraded, the platPs tiny, !'Ubequal in 

width ........................................................................ Amphilochoides 
7. Maxilla 2 normal, the inner plate much broader than outer ............ 8 

8. Telson Pntire ................................................................................ 9 
8. Telson split .................................................... 

9. Lateral angles of pleonal segment6 not produced ........ Amphilochus 
9. Lateral angles of pleonal segment 6 produced as long 

as telson ............................................................................ Cyclotelson 
10. Article 2 of ptTaeopods 4-5 lim•ar, slPnder ............................ ll 
1.0. Article 2 o[ peraeopods 3-5 Pxpanded .................................... 12 

11. Palm of gnathopod 2 transverse; urosorne segment 3 
vaulting 0\'er telson; telson small ................................ Cyproidea. 

11. Palm of gnathopod 2 oblique; urosome segment 3 not 
vaulting over tPlson; telson huge ............................ Pamcyproidea 
12. L'rosnn1l' segrnPnl l short unkpe]ed ........................................ 13 
12. Urosmne segment 1 dorsally keeled ........................ VI. 

1:3. Gnathopod 2 simplt>; uropod 2 shortened, failing to reach 
end of uropod ,3 ................................................................ Stegoplax 

13. Gnathopod 2 suhchelaLP, with tran:-ver:-e palm; uropod 2 
reaching end of nropod 3 ................................................ Pdtocoxa 
14. Article 2 of peraPoJlOd 3 slender, linear .... J-loploplwrmoides 
14. Artide 2 of peraeopod :1 expanded ........................................ 15 

15. Process of urosome segment 1 vaulting over following 
scgn1ents ................................................................................ [Jeftupcs 

15. Process of urosome :-<L't,rnwnt 1 not \"lntlting on·r following 
:-egrnents .............................................................................................. 16 
16. Artide 2 of peraeopnd 3 expanded ................ Neocyproidea 
16. Article 2 uf peraPopod 3 !'lender, linear ............ f-!uplopleon 

Amphilochidae in Southern California 
Species of intertidal amphilochids in southern California are difficult 

to identify without dissection of Pach animal! and they pose problems of 
morphology and taxonomy whieh cannot l1e resolved at this time without 
comparison ·with amphilochids of other parLo; o[ the world. SomP species 
are known to he widely distributed, e.g. from the 
eastern Pacific and New (sl'e Shoemaker 19:}.2, and Hurley 1955) 
and Amphiloclm8 from Europe, eastern Pacific, 
and south Africa. Of the latter species it must he said that some n•cords 
remain duhiou:- unless it f'an lw ennfinm•tl that a complt'tt• di!:'section and 
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compari;;nn made hy the identifier. In soutlwm California a 
of Gilanopsis mimics A. rwapolitanus in external criteria and differs essen· 
tially only by its generic characler, the large triturating mundilndur 
molar. 1n Amphiloclws this molar is vestigial and formed into a small 
hump whieh occasionally is armed with a few spim's. 

The similarity o[ the .-:en·ral amphilochids in .:-outhern California 
raises the question again of the reliability of two criteria: the mandibular 
molars which form generie charact.ers1 and the shapes of gnathopnds, 
particularly tlw length of the long hind lobe on artide 5 of gnathopod 2. 
A large nurnher of specinwns have been completely dissected, mounted on 
slides and compared among themselves and with the literature in order to 
determine any criteria of stability. 

The exlL"nt of Yariation :-hown in table 1 aml in figure l. These 
intertidal amphilochids all show the same following dmraclers: tdsoll short, 
about half as long as peduncle o[ uropod 3; first gnathnpmls almost identical 
(sec _figures), article 5 with a long lmt hind lobe which reache.o: about 

along the hind edge of 6; hands of guathopod 2 quite large 
and hrond; he act and epimera all :;imilar. 

Of particnlar taxonomic \'ahw are the short telso11s, well developed 
first gnathopods and broad hands o£ the gnatlwpnds. In eo11trusL 
a num!JL>r of speci£"S i11 holh Amphilor.lllls and Citrmup8is have elongated 
telsons, ;;imple nr ollwrwise modified first gnathnpuds and :"malL narrow 
second gnathopods. 

It was !wlien·d [rorn iuitial analyses of 3 distinct animals 
(types A, l-L B of table 1 and Jig. 1 ·l that a .-:ingle might he repre-
:-enled. Thi.-: would rer1uire proof that ( 1) a radical transformation 
look place in the mandibular molars, either from a simple hump to a 
strong triturating ::;urfaee or Yice n"rsa; (2) that the length of artide 
5 or gnathopnrl 2 wa;;; variahle anrl became trans£onned from short lo long 
during growth; and (.1) that \'arious minor characteristic." could be keyed 
to specific :-uch as >'hape of £irsl coxa, stoutness of spine on article 
2 of gnathopml 2: pre:"ence or ah"etH'e of ::;pines on the hand o[ gnathopod 
2 and size o£ eyes. 

By rearranging the data of table l into the diagrams of fig. 1, it was 
shmvn that three distinct populations are atHl that the gL'neric 
differences between Citanopsis and .Amphiloclws hold true in young unrl 
old animals. No lram;[ormation or intergTadation were .o:een in mandibular 
molars; one would haYe to suppnow that any transformation took plaee in 
a single molt since no intergrades were seen. On this basis large molars 
·were sought fur in the interlla] prcmolt anatomy of mandibles hearing 
small molars hut none was Indeed, it ·was not. possible to see any 
l'\'idence of: the next molar stage although -it was possible lo 
!'f:'e the development of the culling: teeth and spines. Since the length of the 
fifth article of gnathopod 2 wa.o: eon."i."tenl for two population!' in. both old 
and young it considen·d that two speeies of Amphiluchu.s we1·e pn'Sl'lll. 
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Table l 
Variation in intertidal amphilochids of southern Cnlifornin, illustrated in diagrams 
of figure l. 
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.-'!IIIJJhiloclws ncapolitarws. 
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Amphiloclws neapolitanus. 
2.3 mm 

An1philochus neapolitanus. 
2.2 anrl 1.2 mm 

Atllphilochus litoralis. 
2.3, 2.0. 1.7. 1.5 Illlll 

Gitmwpsis pusilloides . 
original description 

Gitanopsis uilordes. 
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A was made for hatched juveniles still remmnmg in brood pouches 
so that confirmation could he made. Hatched juveniles of the short-form 
Amphilochus bore short fifth article:-. The only juvenile diseovered of the 
long-form Arnphi/ochu8 also hore short fifth indicating that article 
5 increases in length after hatching but lwfore the size of the smallest free 
juveniles collecled (1.2 mm.J. 

No !'exual difference in any of these criteria were discovered. Almost 
all of !.he specimens were females; indeed no large animals lacking brood 
plates were found. A few small specimens lacking brood plates and 
associated with small females were found, but the demonstration of penial 
projections would to }Je donP 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 animnl, the size of the box relative to its size. Key: I = mnndibulm· 
molar. black = well developed ridged triturating molar, hatched = simple 
unridged, small molar; 2, 3 = length of process of nr·ticle 5 on gnathopod 2, 
either half as long or fully as long as article 6; 4· = size of eye relatiyc to size of 
animal; 5 = shape of coxa 1, vvhether truncate or slightly bilobed 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 lo table 1 for 
identification. 
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To summari:r.e: in amphiloehids larger than 1.2 mm the generic 
and SjJPcifie criteria such as coxae, and second gnathopods 
as diagno:-L'd in the following page!< are stable. The size of the t>yes and 
dt•vt>lopment of spines 011 the hands of gnathopod 2 are unstable and do 
not necessarily indi{'ate S]Wcific identity, although they can be helpful as 
explained hdnw. 

Rapid Identification of Intertidal Amphilochids 
Tlw writer works not only as a taxonomist but as a census 

desiring the means to identify large numlwrs oi SJWeimens in as rapid and 
ucenratl' a manner as possihlt•. It is diHicult. at best to identify the 
amphilochid:::. of southnn California, lm!. the following key has been 

Gitwwpsis pu8illoides has not been ret'tn'Pred in California 
but is included for darity. 
l. Projecting lohe of article 5 of gnalhopod 2 

only half way or less along hind L'clgL' of article 6 ............................ 2 
l. Projeeting lohe of article 5 of gnathnpod 2 n·aehing the full 

length of the hinrl edge of artide 6 .................................................... 3 
2. Gnathopods 1 and 2 similar in size and structure, 

projPcting lohe of article 5 on hoth gnathopods so short 
as searcely to appose tllf' hind of article 
6 ............ Gitarwpsis pusilloidt•s (Sf't' figs. in Shoemaker 1942) 

2. Gnathopod 2 nnlf'h larger than 1; hind lobe of artidl' 5 
on gnathopod 1 n'addng ahnut 75jY along hind edge of 
artielt' 6 .................................................... Amphilochl/8 litoralis 

:1. Eye:; (width of eye much :::horter than n1.::.trumL 
nstJally nnmtl, slightly 
o\'oid .................................. : ...... .': ..... : ............ Amphiloc!tlls neapolitanus 

3. Eyes large (width or eye mueh longl'r than rostrumL 
u:;ually uya! ... ............................................................ ............................. 4 
Eye . ., intnnwdiatt• in :o;ize ( mandihh, for confirmation) 
t\.. E.yes with black hy pale 

ommatidea ........................................ Gitatlopsis vilordes, n. sp. 
4. generally diffuse. oeeasionally with pale evidenn· 

of eentral darkening ............ Amphilochus rwapoUtmws (di,c.._-;eel 
mandible for confirmation) 

This i:" lJsl'ful in idf'nti[ying about 95% o( the spedmcns of 
amphilt)('hids, the remaining 5% requiring mandihular dissl'ction for 
spel'ific (actually ge1wrie) eonfirmation. 

Illustration of Amphilochids 
Tal1le 1 and fig. 1 show more variation in each of the species 

of amphiloehids than is drawn in the figures of each species. For instance, 
the figt1res or Gita1wpsis vilnrdt·s n. sp. show two spines on the hand of 
gnathopud 2, and tlw figures of A. 11l'llpolitanus !'how none, but specimens 
of the latter often have tlwse spi1ws. The range o[ variation of eaeh 
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be checked in lahle 1 and fig. I the other figure_.. of 
eacl1 .-:rwcie.-; are llOt wholly 

GemJ::; Amphilochus Bate 

of -"pecies n·co[!:nitinn hare already been discli.".5l'd in thi:;; 
genu;:;. It remain:" to the final nomenclatural assignmPnLs of the 
various The 5jlt'cies herein recognizNI as Amphifnclws neapolitanus 
Della Valle sccmt' uncpwstiunahly to lw thatl\'lediterranean species. i!. 
not for Enequi:;t's !1950) eredion of A. and his contrasting it with 
A. brunneus by n-'IT minor points I E-hnuld a;.;sign the southern California 
A. litora{i8 Stout lo Lhl' specie:; A. bntlll/l'l/S .. ·lmphifuchus litorali8 differ:' 
from A. brunr1eu;; in characters a:'; minor a=- pointed out for 
A. borealis !1y Enequi,_L ami I am not com·inced that tlwse arc of ndue. 
The new spt>cies to he de:"erillf'd i:3 :';imilar to .-l. 8[11'ncehalei that I 

in it..- and earry llw belief that it will pron-' to !.w a 
.-:ynonym of A. The only difference the slightly produced 
anterndistal Pnd of the hand of gnathopud 2, and thi:" so trans-
parent tlwt it may been overlooked in the original description of 
A. spencebatd. This difference is probably the rf'sult of the den·lopmenl 
of helter It would logical that if Amphilochus fll'apoli-
tanus is pn'R'nt in southern California then A. brunlll'llS and A. spence-
hater: abo would lw pre."f'nt there; on the other hand if A. 
and A. spPncehatei-Iike spt•cit'S have differentiated in the eastern Paeifie 
why not A. neapolilallll.<o''? r£ the diffen-·nce:-; disco\'Nl'd in .4. !itoralis 
and the ne\r specie:- tn follow were nf greater magnitude it. would he 
acct>pLalJie to con:-;ider them distinct or subspecies whieh had 
differentiated wit-h low gt'lll' flow or high mutation in the 
Pacific. w!wreas it would han· to lw that A. had 
either :-.onll' gene flow with it:3 lVledit(TJ'am•an population or a low mutation 
rate. 

I helien• that examination of proldt'm in other parts of the world 
wiii confirm my suspicion that A. litora/i:; and A. arc indeed 
synonyms of A. brunneu.<o· and that the new tn follow is a synonym 
of _A. spencehatei. For the sake of practical nunwneluture the are 
named il-" in the following pages. 

KEY TO AMPHILOCHUS 
References to species may he consulted in J. L. Bamurd ( 1958). 

l. Hand of gnathopod 2 projecting anterodi:-tallr ................................ 2 
l. Hand of gnathopod 2 not projecting ............................ .) 

2. Coxa l ::.hort, squarc; tel son triangular .................... marurdens 
2. Coxa l lm1g, rectangular, ovate ............ picaduru.<o·, n. 

:), Tt+:;on longer than peduncle of uropod .................... 
Telson two thirds as long as pcdunde of uropod ::\, or ................ 4. 
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-'L Proce::s of article 5 on gnathopod 2 projecting only 
halfway along hind edgt• of artide 6 ............................................ 5 

4. Prol'l_.:-s of artidt' 5 on gnalhopod 2 projeeling 
eighth' to fully along hind edge o[ article 6 ............................ 7 

5. Article 5 of gnathopod 1 projl'cling morL• than three 
fourths along hind edge of articlf' 6 .................................... liloralis 

5. Article 5 of t::rnathopod 1 projeeting ahout halfway 
along hind edge of arlidl' 6 ................................................................ 6 
6. Tel. .. on two thirds a,; long as peduncle of uropod :3, 

articleS of tlnlenna 2 sulwqnal to urtiele :\., mandilmlar 
pulp artide ?J longer than article 2 ............................ lmmTwus 

6. Telson half as long peduncle of uropod 3, articlL• 5 
of antenna 2 sulwqual to artide 4, rnandihulnr palp 
article 3 than article 2 .................................... 

7. Hand of gnathopod 2 more than 80% as wide as long ...... marionis 
7. Hand of gnathopod 2 leRs than 70% a:3- wide as long........................ 8 

8. AntPnna l reaching only to end of peduncle on 
antenna 2 .................................................................... spenccbofei, 

8. Antenna l exceeding end of peduncle on antenna 2 ................ 9 
9. Dactyls of gnathopods altPnuated at very tip ................ 
9. Dactyl!'i of gnathopods not attenuated at n·ry tip ............................ 10 

10. Prol'es:- of article 5 on gnathopod 2 reaehing full 
length of artidc fi ................................................ 11eapolitarws 

10. Process of article 5 on gnathopod 2 reaching 
_q•ven eighths along artide 6 .................................... . 

Amphilochus litoralis Stout 
Fig. 2 

Stout 1912.: 136-140, fig. 7R. 
Amphiloclws ncapolitanus, J. L. Barnarcl 1959: 18 (not Della Valle). 

DIAG;\"OSIS: Eyt•s Yery smalL rouncL formed of darkly pigmented 
centers surrounded hy pale ommatidea; antPnna 1 reaching heyoml end of 
pedunde of antenna 2; gnathopod 1 subchelaLL·) the palm :::;lightly ohliqne) 
the projecting lohe of article 5 reaehing ahont 7.Sjf; along hind margin 
of arti<·le 6; gnathopod 2 conf'ideralJiy longer than l, the hand quite stout 
ln1t than 70?(. U!' widr as long. the palm nearly the hinfl 
lohe of article 5 projecting only hair way or along hind edge of 
article 6; of gnathopods lacking anterorlistal cusp&; dactyls of 

not at extreme tips; trlson considerably !''hortt'l' 
than peduncle of nropod ;) ; mxa l lohatl' below. 

l\-iATEHlAL: 115 i'j1l'('imens from 11 inlerlirlal smnples al Pt. 
Corona dd and La Jolla, during the years 1947 to 1950) 
('oll. hy J. L. Barnard and one s1mple hy R. J. all in formalin 
washes of the following matPrial;;;: coralline algae, rocksr the sur[-grass 
Phrllmprulix sp., and the algae Egregia. .-:p., and Pteroclodia pyramidak. 
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The specie:-:; was 110t found in the cnllectl'd in 12 foot depths or 
greater, and the dPepest re('ord is 6 feet. H_t·portt-·d by Stout from Laguna 
Beaeh, in Phyllospadix. 

HEr-.IAHKS: Thi:"- i:-:; \'ery do.:"dy related to Amphilochus bru.ll-
neus Della Valle (see Chevreux and Fag:e 1925) and to A. /;orealis 
Enequist \1950) but i:'i distingni::;;hed by the Iir.4 gnathopml which ha:-:; 
a di[ferent appearance mo::-t easily seen wlwn comparing figures. In 
e5scncf', the hind lohe o( urticte :1 much longer and stouter in .A. litoralis, 
enveloping mol'l' of the hind edge of article 6. Amphiloclws l>Orealis is very 
f'lo:o:Piy related to A. and the points o[ difference so well noted by 
Eneqnist arc quite minor and may he subjed to genetic nuiables or 
ln the genetic rc:'ipon::-e in the difren·nt eiwironments of the two 
being from the the other from the colder Skagerrak. 

DlSTHITIUTION: only [rom the intertidal of southern California. 

G 

B 

Fig. 2. Amphilochus litoralis Stout. Female, 2.3 mm, Banturd sta. 27: A, head: 
B. antenna \; C. nnmdil1le: D, coxa I; E,F, gnalhopocls I, 2; G, t.elson nnd 
uropods 3 and 2. . 
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Amphilochus ?neapolitanus l)pJJa Vall<' 
Fig. c, 

VoL. 3, No. 3 

Stebhing 1906: !50: Chevreux ami Fnge 1925: 112-113, figs. l06-!08. 
DIAGNOSIS: Eyes mmally small. round or slightly oval, of darkly 

pigmenlNI L'Pillers surroundt'd hy pale ommatid(•a, oceasionalJy large (see 
figures). the dark centers not distinct; antenna l rpar·hing beyond peduncle 
of 2; gnathopod l suiJChelate, the palm slightly oblique, the 
projecting Iohe of article 5 reaching ahout 75){·, along hind margin of 
article 6; gnuthopod 2 considerahly Iargt'r than the hand quile sl.out hut 
leSs than 70?f-. as wide as long, the palm nearly transn·rse, the hind lohe 
of article 5 projecting fully along hind edge of article G; hands of gnathu-
pods lacking anlerodistal cusps; dactyls of gnathopods not aLtenuated at 
extreml:' lips; telson :-horler than pedundl'. of uropod 3; 
I quadrate, with straight lower Pdge. 

1\tiATEHJAL: 108 syJPcimens from IO intertidal samples at Pt. 
Corona deilVIar, La Jolla, California and Ensenada, Baja California, during 
the years I9-·J.7-l950, coli. lJy .1. L. Burnard and 2 samples !Jy H. J. Menzil'S, 
in formalin washes of the following materials: roeks, Phrllospadix (surf 
gra.<:s), the alga Egregia, and \'urious coralline algae. In 2 samples from 
df'pths of 12-30 feet and in une sample <It GO feet (total of ;) specimens 
from ?, 

HEl\fAHKS: As in all of the southPrn California intertidal amphiloehirls 
the first antenna hears a uniartieulate accessory Ilagdlum not nwntimwd 
previously in A. apparently this has heen overlooked in other 
amphilochids lwTaU."l' Hurley desniherl it for Gitanup8is pusi/loides Shoe-
maker. 

Tlw tebon of spel'imens at hand is somewhat more pointer! than 
figured by Clw\'feux and Fage ( 1925), and in the large aberrant adults 
with large ep's the second artide of !.he first antenna is quite broadened 
and setose along one distal margin. 

The fjrst coxa ha.s a straight lower edge in eontmst to that of Amphilo-
chus litoralis in which it forms an anterior lobe ."0 d1at the lower edge 
ohlique unrl slightly excavate. 

The anterior spinalion on the hand of gnathopod 2 varies from no 
."uhmarginal spinl's to I or 2 spines. 

Thi:- spPeies is separuted with difficulty from vi/ordes, 
11. sp .. hut most of the spel'imens han' small eyes in contrast to the large 
eyes of \'?hen in doubt. one must dissect the mandiJJle. 

DlsTrHHU'J'IOX: Prohahly circumtropical and warm·lemperale. 

Amphilochus picadurus, new species 
Fig. 4 

DrAG:\'OSIS: Ep'.-:. medium size, sulwireular, formed of darkly pigmented 
('enters surrounded hy pale ommatidea; antf:'Hna I rl'aching only to t'JHI 

of JWdunde on antenna 2; gn<1tlwpod ] suhclwlall', the palm tlw 
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projecting lobe of article 5 n•aching ahoul halfway along hind margin of 
artide 6; gnathopod 2 eon,.iderahly largt•r than 1, the hand moderately 
:'ilnut, lP:'iS than 70?'c as broad as long. the palm nearly tralls\'er-?e, the hind 
lohP of article 5 projecting almost fully along hind margin of article 6; 
hand of gnat.hopnd 2 !waring a small cusp at anterodistal end; dactyls of 
gnathnpod:; not at exlrPme lips; telson considera!Jly shutter 
than pednnele uf urupod coxa 1 long, rectangular, lobate below. 

HoLOTYl'E: AHF No. 5727, female, 2.5 mm. 
TYPE LOCALITY: Station 4856, off Palos Verdes Pt., 33-il7-30 N, 

118-25-20 \V, 11 fms. February 8,. 1957, bollom of gn·en mud and rock. 
J\'IATEHL\L: 66 specimens from 15 stations. A Htbtidal species in depths 

of 2 to 20 with an overall density of 0_.-i. animals per square meter 
on the coastal she! f. 

HELATJOI\SJ-IIP: As slated in the introduction to this genus the writer 
considers it prohahle that this species a synonym of A. spcncebalei, from 
which it differs only by tlw small anterodislal cusp of the hand on the 
second gnathopod. \Vhat is of intPrPst is the great similarity in the first 
coxa, the length of the first antenna and the length o( the projecting lobe 
on article 5 o( gnathopod l. 

Fig. "k Amphilochus picadurus. n. sp. Femule, 2.7 mm. sta. ·I·R56: A. head; B, 
nunulihlc; CD, gnntltoporl I: E, gnathopod 2: F, telson. 
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Ahhough the mandibular molar of this spceies is much longer 
and :-harper than in the other two :'{weir::- u[ Amphiloclw8 described herein. 

Genu:::: Gitana Boeck 
Gitana calitemplado, new .-:peeies 

Fig. 5 
DIAGl'IOSIS: Sixth articles of gnalhopods 1 and 2 ahout 1.7 Lime:; as 

long as fifth article:-; artiele 5 of gnathoporl 1 with po:::Lerior lobe 
not opposing hind E'dge oi article G; article 5 of gnathopod 2 produced 
into a slender hut short apposed lo posterior edge of article 6 for 
about one fourth of its length, the loLe blunt, not acute; article 6 of 
peraeopods 1 and 2 ahout 1.5 Limes as long as artide 5. 

HoLOTYPE: AHF no. 597. female. 2.2 mm. 
TYPE LOCALITY: Station 610:-l, San Pedro Bay, .).'l<i9-00 N, 119-09-03 

W, 17 fms, February 19, 1959. 
lVIATEIHAL: 20 specimens I rom 10 stations. 

\ 

\ c 
B 0 

Fig. 5. Gitana calilemplado. n. sp, Female. £.0 mm. sta. +R63: A, lut.eral vww: 
B,C, gnathopods J: D, telson. 
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HEL\TJO:\'SI-111-': This species differs from the three other species of 
Gitana, G. abyssicola, G. ro8frafa, and C. sarsi (all in Sars 1895: pis. 78-79) 
hy the yery elongated sixth artide;-:; of the gnathopods and the first two 
peraeopod.", The condition of tlw hind lobes of the fifth artides on the 
gnalhopods is significant, l'."pecially in distinguishing the species 
from C. 8ursi which lws acute hind lobes, ·whereas in C. wlitrmpfado they 
an· blunt. 

The mouthparb are tlwse of Gitano, with a large ridged mandibular 
molar, a uniartiC'u!al(' first maxillary palp, and u non-excavate inner 
margin of the outer plate on the maxilliped. The third uropods are missing 
on all of the ut hand. a:;; well as the ends of peraeopods 3-5. 

EcoLOGY: A ran• speeies. ·with an orerall density of 0.2 animals per 
square mder on the coastal shelf, hut limited to of 5 to 30 fathoms, 
with a freqlll'lll'Y of l.U animals per square 

Gt'IIUt> Gitanopsis Sars 

KEY TO GITANOPSIS 
l. Plenn segnH'nts l and 2 eadt hearing a dorsal loolh ........ 
l. Plenn segments l and 2 dorsally smooth ............................................ 2 

2. Cnalhopod l >imple. lur·king disl.inet palm ................................ a 
2. Cnalhopod 1 suhehclale, !waring distinct palm............................ 1j, 

:-L of artidt> 5 on gnatlwpod 2 ."]torL not apposing 
hind edge of artidt• () ............................................................ simple.,-; 

::L Proce;o:;s of arlif'le 5 on gnathopod 2 long, l'l'<whing: 
fully along hind t'df!e of artide 6 .................................... inaequipes 
--1-. Telson as long or lnngt'r than peduncle of uropod .) ................ 5 
:J.. Telson two third:-; a.-: long as peduncle of uropod ,) 

(.)f it-"SS ............................................................................................. , 7 
5. Article () of gnathopod 2 about three. fourths as 

whit· a:-; l'nxa 2, the pror·t•:-;s of article S reaching fully along 
hind of arlif'le () ............................................................ incrmis 

;J, Arlide 6 of gnathopod 2 small. about hulf at> wide as 
eoxa 2, the proce:;s of artide 5 nnl. reaching fully along 
hind edge of artiele (, ........................................................................ 6 
6. Sixth articles of gnulhopod:-; l-2 searedy coustricted 

proxin1ally .................................................................... squarnosa 
6. Sixth ;uti des of gnathopod:" ] -2 strongly eonstrieting 

proximally .................................................................... arcl-ica. 
7. Proce::;s of urlide S on gnathop(){l 2 .'3hort, scarcely 

apposing hind edge of artide 6 .................................... pu8illoides 
7. of artidl' 5 on gnalhopod 2. long, reaehing 

almo"l fully along hind edgP of article 6 ........................................ 8 
8. Hand of guallwpod 2 almost as hroad us long ............ magdat 
8. Hand nf gnalhopnd 2 le,:s than 70/f. a:- broad 

a:'i long ............................................................................................ 9 
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9. Process of article 5 on gnathoporl 2 reaching only half 
way along hind edge of artiele 6 ................ and 

9. o[ article 5 on gnathopod 2. three fourths 
altmg hind t'dge of article 6 .................................... vilordes, II. sp. 

*indistinguishable 

Gitanopsis vilordes, new specie,;; 
F'ig. 6 

DIAG:\"OSJS: Pleon segmenb dorsally smooth; eyes large; gnathopod l 
large, ;;.imilar in slrudure to gnalhupod 2, subchelate, the process of artide 
5 reaching ahout three fourths along hind edge of article 6; gnathopod 2 
larger than l, the posterodistal end of artide 2 with spine, article 6 
with 2 :-;tout anterior .-;;pines, of article 5 reaching fully along hind 
edge o[ article 6; much shorter than peduncle o[ uroporl 3; t:nxa l 
quadratP. 

HoLOl'YPE: AHF No. l'emale, mrn. 
TYPE LOCALITY: Banmrd station 27, intertidal of Pt. Fermin, Oetober 

21, 19/1,9, o[ alga Egregiu 

F ." 

o,ji 

t@A c 

Fig. 6. Gitanopsis vilordt•s. n. sp. Hololype. female, 3.0 nnn, Bamarrl sta. 27: A, 
hend: B, antenna I: C. mandible: D,E, gnathollO!ls I, 2: F, peraeopod ·k G, t.elson. 
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i\rL-\TEHJAL: 12 :-rJPcinwn:-. from 2 interidal .-;ample:- at Pt. Fermin. in 
and 1950, f'oll. ]. L. Barnard from rock wash and alga Egregia 

sp. Thn•e speeimens from :1 subtidal samples in depth:- of 10 to 15 fnthoms. 
HELATI0:.'\51-IIP: Thb species is closely related to hath Gitanopsis 

K. H. Barnard (1916) and C. fortugae Shoemaker (1933L Even 
though HurlPy ( 1955) rpfigurerl parts of G. I am unahle: to dis-
tingui."h it from G. !oriU-J{fJe. The llf'W ..-peeies apparently differs from both 
species !Jy thP slightly longer pro('l•s.-:. of article 5 on gnathopod l, and is 
notably different from G. tortugae !Jy its large e-yes. lLs fmthN relationship 
m<ty lw sPc·n in tlw key to ahove. 

Family LEUCOTHOIDAE 
leucothoe Leach 

Leucothoe alata J. L. Barnard 
Fig:-. 7 D, E, I" 

Lf'ucotlwe minima. J. L. Barnard 1952: 9-12, pl. 1 (not Schclleube!'g 1925). 
Leucotlwe alata .T. L. Barnard 1959: 19-20. pl. 1. 

.MATERIAL: 10 from :1 open-sea stations. 
HEcDRns: Shallow water algal lwtLoms from 10 fms or let'S near San 

Diego, Pt. Conception and lHonter<'y Bay, California. 
HE:\rAHKS: The :-;ixth artide- of gnalhopod l is more. slendPr than seen 

in Llw forms of thi:-; ,;.peeies from :Morro anrl Bay!". 

Leucothoe spinicarpa (A!Ji!dgaard) 
Fig:-;. 7 A, B, C 

S<1rs l895: 283, pl. 100, pl. 101, fig. 1: Stebbing 1906: 165-166; Gurjanota 1951: 
+86-488, fig. 319. 

6 specimens from :1 stations. 
REtOHDS: Shallow water algal :-tations, les:-:; than 10 fms depth, from 

Santa Monica Bay, Pt. Conception and lVIontl'rl')' Bay. A speeies widely 
distri!Juted from water:'i to tempPrule regions; perhaps 
uni\·ersally distributed. 

HE;\fABKs: The palmar mHrgin of g:nalhopod 2 in the prPSl'llt speci-
men.-: is not en·mdate hut hears. pairs of :;;etule!'i. In young 
(Fig. 7A) the third article of antenna l is relatively longer in rdation to 
articles l and 2 !han in adult. :;;rweimens whieh are figured hy Sars. The 
length of this artide has been an importa11t distinguishing dltlracteristic. 
ft appears to the writer that as growth proet't'ds this article remains thl' 
.-.arne while articles 1 and 2 and. Lilli."- it is relatively sma11f'f 
in adults than in juvl'nilt:>s. Thb does not appear to lw the ca!'e in L. alata, 
another local spPcies. Demonstration of such differential g-rowth may 
llf'Ct-'Ssitate in the taxonomy of the genus. 

Family THA l"MATELSONIDAE 
This family wa.-. erected in 19.38 hy Gurjanova fnr a group of g;ent•rn 

"rJ!it off from the Stenothnidae and the formPr lVll'topidae that arC' alwrrant 
in their fu.-:ed urosomal Sl'gml'nls anr1 in their largr' tel::;on which appar('nf.ly 
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is considerahly thickened dorsoyentrally. The thickened telson is most 
strongly developed in Protluwmatelwn rwsutum (Che\Tcux 1912) and 
perhaps least in Tlwumatel.mn cullricauda 1\... H. Barnard (19:)2). Fusion 
lines delineating segments of the urosomc arc seen in :some species and 
not in ollH'rs. In 1955 Shoemaker de::;cdbed a new species Protlwumatelson 
carinalum in which the telson was nonnally stenothoid and only the last 
two urosomal segment:' 'Were distinctly fusefL the first urosomal segment 
being di:-:;tinct. Thiii species forms an intergrade between true stenothoids 
and true thaurnatelsonid:-. In the folluwing pages the writer describes an-
other new species which forms a link lwtwcen these two families; like 
Shoemaker's .-:pecies iL has the first urosomal :;egment distind and a normal 
:3tenothoirl but, unlike P. carinaltiTn and all other kuown thaumalel· 
sonid.-:, nul all of the la::;t .') peraeopods have slender basal articles. Of 
course, many true steuothoid::; al:'Oo the:"e slender peraeopod:3. 

There .-:hould he concern over just where to split off the Thaumatel· 
sonidae in light of Shoemaker's specic:3 and the one to follow, particularly 
because of the telsonic \'ariability in described thaurnatelsonids and the 

Fig. 7. Leucolhoc spinicarpa (Abildgaal'd). Male, 2.75 mm, sta. 6425: A, antenna 
I: B,C, gnathopods l, 2. Leucothoe alata .T. L. Barnard. Male, 3.0 mm. sta. 6425: D. 
antenna 1; KF, gnathopods l, 2. 
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variation in the degn'e of fusion of urnsomnl :;;egmelll!' even in obvious 
thaurnatelsonids. For the time being, the writer suggests leaving Shoe-
maker's species in the genus Prothaumatel.'iVn of the Thaumatl'isonidae, 
her·au.-;e it forms a neat link to the type species of Prut./l(wmatf'l.wn. Both 
sper·ips have chelate second gnathopods, hut tlw tnJe ..-pedes, P. nasutum 
has the fully modified tl'lson. Tlms, is the only stenothoid-
thaumatelsonid genus with chelate seeond gnathopods. 

The writer prefers to assign the following new speeies to the Steno-
thoidae, and 011 that hasis it falls into tlw genus Stcnothoides Chevreux, if 
one ignores the fusing of the last two urosomal segments. The very great 
diffieully in seeing the urosnmal segments in these small, shiny, lran:;lucent 
animals suggests the possibility that other known stenothoids also han• 
these segmt'nts fused. The new species is quite clearly rl'lated to ollwr 
species in Stenothoides. 

It would appear to the writer I. hat the Thaumatelsonidae are simply 
a group of species continuing the general degradation Sl'en in the Steno-
thoidaP. This degradation is marked by evanpsence of the mandibular 
palps, linearization of the basal articles of the peraeopods, of the 
palp articles on the first maxillae, complete loss in most cases of the accPs-
sory flagellum, et.c. II is difficult to recognizl' a family such as the Thau-
matelsc.midae as more than a group of species, of polyphylPtic 
origin, which have gone one step further in their dl'gt'lwration. The 
obvious relationship to the Stenothoidae causes one to suggest that the 

be considered a subfamily rather than a full family. 
However, there is argument in the other direction: for instance, that the 
Liljelmrgiidat• are nothing more than Gamrnaridae with reduced mandi-
lmlar molars and yt'l are kept as a distinct family, and Bulyelteva's 
partitioning of tlw Talitridae into subtilely distinct families. 

Family STENOTHOIDAE 
This family has a plethora of variation involving nitf'ria of mouth-

parts, gnathopods, and peraeupods. Two .speeies which have identieal male 
second gnathopods may be in entirely different genera and so the systema-
tist is forced to dissel'l eompletely each species in a fauna repeall'clly until 
he learns the extent o£ variation in that after ·which he can prnceerl 
to identi[y speeies on the hasis of eharacters recognized without dissection. 

In a fauna such as that of southem California, the initial exploration 
is difficult the animals of this family arc quite small, but on the 
other hand the diversity is quite low eompared with that of the nurt.h-
western Pacific ( Gurjanova 1.951). lL is easy to break off mandibular 
palps during dissl'Ction. and it is quite difficult to decide whether a first 
maxillary palp is hiarticulate or uniartieulall' because the joint lines are 
difficult to fl"8olve. F'urtlwrmnre, the di..-tinctions hetwel'n genera are not 
as great as the excellent keys of Gurjanova (l9::W) (1951) Shoemaker 
(1955) would indicate: for instance, tlwre is little difference in the degree 
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of nf the second article on peraenpnd 5 .Metopelfa 
/ongima11a and .Mesometopa exten.w, lmt thb is the principal difference 
between these two genera, and the .-:ituation is intergraded hy Metopel!a 
neglecta which has tlw uppN half of that article t>xpanded and the lower 
half narrowed. 

In addition, the systematist is by cases a::. Metopella 
pacifica Holmes (1908) from ]\'Ionlerey, Califomia, and the new speeies 
of ;lldopella to follow from southem California which. indeed. have 
identical second male gnathnpods and apparently the same pe{'uliar dis-
parity betwee-n peraeopnds 1 and 2. Yet the first gnathoporls are enlirdy 
rliffen•nL for in M. pacifica the first gmtlhopnd is suiJChelnte ami in the 
new :-.pecies it b simple. The sp:tematist is left with the same SL'Il:"-e of 
disproportion as noted abo\'e in tlw L'a:-:'L' of Leucotlwe spinicarpa. when• 
:o:o much ntriation is L'ncountered in the same species that mo>'t preyious 

work is disarranged. 
It is apparent that Me.wJstenothoides Gurjanova (19:·m) is a synonym 

of Stenothoide.'i Chcvreux (1900). This error prohahly arose when Gur-
jano\'a relied on Chenenx all(l Fnge's ( 1925) incorreel assignment of 
their Talipes lo Sterwtlwides. The type spL·cie:-:; of Stenotlwides, S. perrieri 
CheYH'UX (1900) has hoth pereaeopods and .:!, hParing a slender second 
article. and only peraeopod 5 has tlw expanded second article. All remain-
ing :'pecie:-:. a.o:signed lo Stetw!lwides sitwe that lime have been like S. 
latipe8 Cherreux and Fage (1925 l a .-:pe('il':' which has only peraeopod :3 
hearing a slender article while both JWrneopods .-J. and 5 support an inflated 
article. Thus. the type of .Mesostenothoides must fall to Stenothoides, a[](l 
a new naml' must he proYided for all other species predou:-:.ly In 
St.ennthoides. 

Stenothoides Cheneux. new ;-:;yttntlyrny 
Stenothoides Chevreux 1900: 55. 
1\Iesostenothoidcs GmimlO\'a JIJ3R: 2110. 

Artide 2 of ;).:l. slender; article 2 of perneoporl 
5 broad; palp of mandible uniarticula!e nr absent; palp nf maxilla l 
uniarticulate. 

SPECIES: Stf'lwllwides perrieri Chevreux (] 900). 
LTST OF SPECIES: 

Stnwthoides (?) hi coma, tt. 
Stenothoides perrieri Chevreux 
Mesostenothoidcs pirloti Gurjanon1 
Mesostenothoides s/astnilwvi GurjanoYa 
illesostcnothoides smimovi. Gurjanova 
ilf,•,mstenothoides uenoi GurjattO\'a 

Stenothoides ( '?) bicoma, new speeie:-:. 
Fig. 8 

DIAG::\"OSIS OF 7\[ALE: Last two urosomal segments 'fused but pleon not 
otheTwise aberrant as in some species assigned to Thaumatelsoniclae (see 



M
 

,, 
Fi

g.
 H

. 
St

cn
ot

ha
id

es
 b

ic
om

a,
 n

. 
sp

. 
Iv

la
le

, 
1.

5 
m

m
, 

st
u.

 +
R+

5:
 A

. 
ln

te
m

l 
vi

ew
: 

B
,C

, 
gn

ul
ho

po
ds

 
l, 

2:
 D

,E
,F

, 
pe

ra
eo

po
ds

 3
, 

+, 
5:

 G
, 

m
ax

ill
ip

ed
: 

H
, u

ro
po

d 
3:

 I
. t

el
so

n.
 M

al
e,

 ·l
· n

un
, 

st
a.

 5
20

2:
 J

.K
. 

gn
at

ho
po

ds
 l

. 2
, m

in
us

 s
et

ne
. 

Fe
rn

al!
:!,

 3
.5

 m
m

, 
st

a .
. 5

20
2:

 L
.M

, 
po

ds
 l

, 
2,

 m
in

us
 s

et
ae

. 

.:_,
,; '"' -;:
; " n L:
 ,_ ..;

 " '"" u; ..;
 2 r ·"' z 0 "' 



1962 BAHXAIW: BENTHIC A:\Ii'I-IlPODA 137 

tPl."oll hearing three lateral on each ,ide; 
g-nathopod l with artic·le 5 longer titan article 0, article 7 simplP, not 

ib art ide<'/. scarcely palm of gnathopod 2 oblique, hearing 
a larg:e mulLitontlwd proeesF nPar fini')f'f hiuge and a large, acute dt>Iining 
prol'ess, with the p_xcavation between them heing quadrate; antennae sub-
equal in }pngth; mandible lacking palp; palp of maxilla 1 uniarticulate. 

FEHALE: Palm of gnathopod 2 slighlly oblique, defined by a distinct 
tooth at hind corner and hearing along the palmar margin 
teeth, one of which is larger than the others. 

HoLOTYPE: AHF No. 5616, male. :-LO mm. 
TYPE LOCALITY: Station :J,785, near Pt. Conception, N, 

] 20-08-30 W, :10 fm:-, Dl'cember 18. 1956, hoHom of gn'r'JI 
}VL\TEHIAL: 90 :-peeimens from 29 
RELA'I'TOi'iSHIP: This species is among memhers of the 

genu:- Stenothoides hy the elongated fifth article of the first gnathnpod, 
lmt is otlwrwise particularly related to S. slastniko1n: GurjanoYa (see 1951) 
by the male second gnathoporl. 

EcoLOGY: Thi:: species has an overall dPnsity of 2.2 animals per square 
meler on the cnast·al :-helf. It is rlistrihutc:-d principally hetween the depths 
of 21 and --10 but is found as shallow as 6 fathnmi't and as deep tt::: 
60 fathoms. 

Stenula, new name 
Stenothoides Cheneux. Chev-reux and Fage 1925: LW (not Cheneux 1900): 
Gurianovn 1938: 279-280; Gurianova I 95 J;- 445. 

DrAGNOSJS: Article 2 of peraenpod artide 2 of peraeopuds 
4-5 broad; pulp of munrlihle and palp uf maxilla 1 each uniartieulatc. 

SPEt:n:s: Stf'fwlhoides latipes Chevreux and Fagp! 1925. 
SPECTES ASSIG:'\ED TO TTIJS GE.\'US: 

Steuothnide8 angus/a Shupmaker 
Stowthoide.s arctica Gurjauo"a 
Stenothoidf'S hassarginen8is Gurjuno\'a 
Stenothoides heringien8iS Curjanora 
Stenothoides carirwtus Gurjanm'a 
Stenatlwides latipes Chevrcux and Fage (type) 

modosa, new 
ratmatunn: GurjanoYa 

Slenothoides ,.,·erripes Gurjanova 
Stenothoidf?S Gurjano\·a 

Stenula modosa, new 
l'ig. 9 

DrAGXOSJS OF FI-3L\LE: Eyes quite large, round, occupying almost 
!he entire of the !wad; gnatlwpod l !'irnplL\ the hind edge of art ide 
6 with slenrll'r (nut setae, the finger bearing slender setae on its 
hind edge; palp of mandible long H.'i width of mandihular apex, 
slender; fourth art ides of :1.5 not ."trongly prodw·ed po:-teriorly; 
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first arliclc o[ ramu:;; of uropod :J longer than peduncle; uropocl B lacking 
:-pine:' except for one at articulation of l and 2 of ramu.'i; teL.;;oll 

unarme(l; body not carinate. 
:MALE: Unkmnvn. 
HoLOTYPE: AHF No. 5728, female, 2 nun. 
TYPE LOCALITY: Station 4821, near Pt. Conception, 34-25--18 N. 

120-14-'lO w·, 50 fms, bottom of green mlHL January 17, 1957. 
lVL\TEIUAL: B from stations. 
EcoLOGY: Recorded from depths betweL'll 81 and .SO fathoms. 
HELATIONSHIP: This :'pccie:-:; rescmhles Steno!lwides augusta Shoe-

makPr (1955) by large l'YE'-"', but differ!-0 hy the hind lolws Oil 

the fourth of peraeopnds :1-S which in S. rwgu81a owrcxlcnd and 
reach the ends n£ the fifth 

The first gnathopod of the new :-;pecit':'i it from 
S. carinatus Gm'janova (l9.S3): S. arct£ca Gurjanova (1951), S. 
ginensis Gurjanova (see Gurjanova 1951), and S. serripes Gurjanova 
(1955). It differs by its large eyes from S. bertngiensis Gurjanova (19:1.8), 
S. mtmurwvi Gurjnnova ( 1948), S. ussuriensis Gurjanova ( 1948 L and 
S. latipcs Chevreux and Fage (1925). 

Only the female of tlw species is known, :-o that the size of the eyes 
is lll'<'L':"-:-arily to di:"-tiilguh:h it from sonw n[ the species, hut with 
the of the male tlwre may he other criteria for 
distinction. 

Gt·nus Metopa Boeck 

dawsoni, new :-;pecie.c; 
Figs. 10, 11 

DIAGNOSlS OF l\L\LE: Guathopod l with article 6 about half as long 
as artide 5 and both ·with their edges paralleL its article 7 short, 
ahout a third ll.:. long as article 6, la.'aring 4-5 selules along inner margin, 
itc; article 2 slemler, its article 4 not strongly produced behind; gnathopod 
2 with Hearly trans\'erse palm ddined hy a large deflexed tooth ·whkh 
point:-:. medially when not flattened on the microscopic slide, it:- palm with 
a large excavation and a rnultitoothed proces:-:. ncar finger hingP, il-; article 
7 failing to reaeh the defining tooth, it,.;; article :1 produced anteriorly, it:-
artide 4 unu:-ual in forming a thin, transparent procL'i3:"- on the medial 

of article 5 and \waring an anterior spine, it" artide 5 bearing 
minute dentieulation along anterior Pdge; ant.ermu 1 slightly longer than 
antenna 2; flagL>!lum forming a minute hump; 4 not ::;;innatf' 
along lower margin; third pleonal epimernn slightly attenuated and 

at lnwer corner; tel son with .3 luteral ... pine.-; on each :-ide; fourth 
artide of peraeoporl:- .:J..5 ;;;tout. 

FE.i\lALE: Article 6 of gnathopod 2 longer tlwn in the malt•, about 
t\vn thirds as long as article 5; gnathoporl 2 like that of malt• but principal 
palmar excavation much :'muller, tlw ddining Vwth smaller and 
not deflexed so that the palm is largely formed of the toothed porUon 



HO PACIFIC NATUHALJST VoL. .3, No. 3 

,_;.; 

,; 
d . 
5 c. 
0 w m • w 
"' 
"' "" q 
C.l' 

• 5 
0. 

" "' m 
= " 
"' 
" "§ 
w 

..": r < 
gj 
"' •n 

" 
§ 
"' "' " " = w 

"' 
= '" " 0 

" 0 :::::,..!!l , w 

"' -" ' 
0 
t;m .,._ 
,_ 5 
" S:i 



1962 BAHi'\AHD: BENTHIC AI\IPHIPODA Hl 

in the male, the finger nearly reaehing end of palm, it-, artide more 
strongly produced than in male. 

HoLOTYPE: AI-IF No. 598. male, :l.O mn1. 
TYPE LOCALITY: Station 6098, off Pt. Fermin, .).).,'38-45 l\'. 118-14-if.S 

W. 24 lms, February 19. 1959. 
lVIATEIUAL: 36 specimens from 12 stations. 
HELATIO:.\"Sl-IIP: The gt'Iltl." J\letopa is large, with 46 spt>cies. A key to 

Fig. ll. 11ietopa dawsoni, n. sp. Mnle, 'k3 mm, sta. 6105: A,ll,C, g:nathopocls I. 2. 2. 
Female. 3.8 mm, sta. 5H28: D,F, gnathopmls 1, 2. Fem11le, 5.0 nnn, sta. 6132: E. 
gnathopml 2. :Male, holotype, 3.0 mm, sta. 6098: G, grwthopod 2. 
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the puldislwd hy Gurjanova ( 1951). The gt>nus Promelopa 
Schellenberg (1926) referred to il!etupa hy Gurjano\'a (1948) hut 
fit>parated in her gl'llf'rie kPy again in 1951. Promelopa differs from 
Metopa hy the prf'sence of an indistinctly hiarticulate accessory flagellum. 
The new ."-pPcies herein lms i.l minute, 1-jointed UlTessory flagellum. By 
retaining the genus Prometopa, it is possible to state that the genus Metopa 
is eunfined to the northern hemisphere. 

!lft•topa daw.wrd differs from SPYeral other spPcie.,:; in the genus by 
minor characteristics as follows: From its closest relative, illctopa 
Gurjanova (see 1951), it differs by the different angle of projection of 
the last tooth on the finger-hinge proce:-s of male gnathopod 21 (in M. 
wie8ei it projecb po:::teriorly wherpas in ill. dawson£ it projects distally) 
and hy the much more dongated fifth article of gnathopod 1 and shorter 
article 7. From a/dcri. (Hate.) (see Sar:;; 1895: pl. 86) it differs 
hy the much more elongated fifth arlide of gnathopod L with more slender 
sixth article, the shorter .<:f'\'enth article, and the presence of tel:;onie 
:-pines. In gnathopod ], M. dawsoni differs in like respcl'l from .ill. spec-
tabilis (see Sars 1895: pl. 87) and ill. boecldt (see Sars 1895: pl. 88). 
The of ill. daw.mnt resembles closely the female of ill. robustu San; 
(1895: pl. 96, fig. l) hut differs hy the stoulPr fir:;t gnathopod and fp.-;s 
strongly produced fourth articles of pcraeopnds 'l-5. 

Et.OLOGY: This species has an overall density of 0.9 animals per 
square meter on the eoastal !"helf. It ranges in dc·pth from :-n tn 100 
fathoms. 

Genu:; Metopella Sars 
illetopel/a na.wtigenes (Stehhing 1888) should be transfPrred to the 

genus Probolisca, heeausP of its hiarticulate first maxillary palp. 

Metopella aporpis, new species 
Figs. 12, 13 

DIAGNOSIS OF l\TALE: Articles of antenna] not produc1'd; arlide 6 of 
gnalhopod 1 shorlPr than artide 5, simple, its edges paralleL its posterior 
Pdge with 4-.5 long sPtae; artide 7 of gnathopod l half as long as article 
6. with 3-4 setae on posterior edge; palm of gnalhopod 2 oblique, formed 
of a shallow quadrate exca\'ation hounded on holh sides by a long, 

the posterior 01w forming the defining tooth, the anterior tooth 
heing an extension from a minutely toothed fH'OCPss ncar the finger hinge; 
gnatlwpod 2 with article 7 nearly reaching end of palm, ib article "1 
forming a medial translucent lohe projecting anteriorly anrl appressed 
to the side of article 5, the anterior edge of article 5 with rows of minute 
dentides; peraeopod l much longer than peraeopod 2 and poorly spinose, 
peracopod 2 haYing numerous stout posterior spines on article 5 and 6; 
telson with 2 lateral spinps on each side near base. 

J\!Iandihular palp long, apparently hiurticulate; Iirst maxi1lary pulp 
1111 iarticul ate. 
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Fig. 12. 11ietapella aparpis, n. sp. holotype, .2.'1< mm, sla. -1·83'k A, 
Yiew: B, gnathopod I; C,D,E,F,G, perueopocls I, 2, 3, -1·, 5: H, uropod ,1. 
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FE:\1:\LE: Gnathopod 2 with palm ol,Jique, irregularly toothed, wilh 
onP largP medial tooth and a large defining t.ooth. the finger failing to 
reach end of palm; telson with 11, spines on each side near ha.'"f'. 

HoLOTYPE: AHF No. 5729, male, 2.':J, mm. 
TYPE LOCALITY: Station r!83--k near Pl. 1\'Ingu, 34-00-20 N, 119-0l-11.5 

W. 77 fn"• nwk bottom. February 6. 1957. 
nELATIOXSJIIP: This species is dotiely related to illetopella pacifica 

(Holmes 190SL from i\'Ionterey, California, but differs l_,y the simple, 
not :;:;uhchdate, first gnathopod. The resemhlance of second gnathopods is 
amazing, and one wonders if the configuration of gnathopod 1 as drawn 
for ill. pacifica were correel. 

The new species differs from ill. buynit::ldi Gurjano\'U (see 1951) 
ill. macrochira Gurjano\·a (see 1951) and .M. carinata (Hansen) (Gurja-
IHI\'a 1951) hy the fifth artide of gnathopod l and hy the 

different ennfiguration of male gnathopod 2. It differs from 111. 

Fig. 13. i11etopella aporpis. n. sp. Female, 2.5 mm, sta. A,B, gnathopods 1, 2. 
:Male, hololype, mm: C,D, medial and laterul view of gnathopod 2: E, lelsou. 
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nasufa ( Boeek) (in Sar:- 1895) by the unprnrluced first article of antenna 
l; from ill. fu'glec/a ( (:-ee Sars 1895} by the parallel edges of 
article 2 on penwopod 5; from ill. longimana (Boeek) (see Sars 189.5) 
hy the second male gnathopod, which in ill. longimana has a nearly trans-
Yt'f."e palm; and from ill. angu8fa Shoemaker hy the palmar 
processes on male gnatlwpod 2. 

IVI.ATEBIAL: 5 spel'irnens from :3 station:". 
EtOLOGY: Known from 2 stations in southt>rn California at depth.-: 

of i].6 and 77 fms and from 1\ilnnterey Bay at 14 fms. 

Parametopella Curjano,·a 
Gurjanoya ·J93H: 281; GurjanoYa 1951: ·+iH. 

DIAGNOSIS: lVIandihle lacking palp; palp of maxilla l uniarticulate; 
seeond articles of peraeopods .'-l-5 slendeL not expanded. 

Barnard\; { 1958) I ndf'x ern·d ln listlng Stenotlwc min uta Holmes 
( 1905-, as ha\·ing heen transferred to Parametopella by Gurjanont ( 19cJ.8). 
This wa..- a technical Prror, and S. mirwla rightly belongs in 

Parametopella ninis, new spPeies 
Figs. J::L 15 

OF FE::\IALE: Gnathopod 1 slendn, simple, its articles 5 and 
6 equal in length. the hind margin of article 6 with ---1. slendt:>r setm·, the 
hind margin of article 7 with .1 sh'!Hier setal'; gnat.hopod 2 small, slemh,r, 
its article 5 nearly two thirds as long a;-; article 6, with broad hind lohl,, 
lwroming sulwntlt:> ut apex. the palm olllique, straight, dl,fined lly 2 
spines; articles of antennae simple. not produced; telson with 2 lateral 
spines on each side. 

lVIALE: L'nknown. 
HoLOTYPE: AHF' No. 580. female, 1.9 mm. 
TYPE LOCALITY: Station 5711. Santa 1Honiea Day, N, 118-

:)1-16 W, 31 [m,, April 18, 1958. 
RELATIO!\'SHJP: specie;-; iliffers from P. stelleri (see Gurjanonl 

1951) by the more slender first gnathopod, the o[ the po,;terior 
setae of articlt:> 6, and the unprnduced artiele:'i of the antennae as well 
the .:weond gnathopods which are known for tlw mule in P. slelleri. It 

from P. cypris {Holme.-, 1905: 48/1,) hy the slightly longer fifth 
artide of gnathopod 2 which has a broad himllolw, not a slender, apically 
rounded, slightly cons!.ricted luhe as St'L'n in P. cypris. 

The writer cannot dearly discern the line Sl'parating urosome :o;egrnents 
5 and 6. Despite the large nmnhN of specimens nn male was found; all 

bun· brood plates. 
1\iLnT:HJAL: :-n specimen.s from 24 stations. 
EcOLOGY: This has an O\'erall density of 0.5 animals per 

meter on the coa;-;Lal ."-helL It is to depths hetween ::H and 
100 fathoms. 
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F 
Fig. 14. Pammetopclla ninis. n. sp. FPmale. holotype, 1.9 mm. sla. 57tl: A. lnteml 
view: B,C, gnathopods I, 2.: D,E,F.G,I-L pemeopods 1, 2, 3, +, 5; I, telson. 
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Fig. 15. Parametopella ntms. n. sp. Female, 2.8 nnu, sta. 5163: A, head; B,C. 
gnathoporl 1; D,E, gnathopod 2: F, uropod 3. 

GPnu:;; Proboloides Della Valle 
Proboloides tunda, new specie::: 

Fig. 16 
DJAGNOSIS: Eyes ahH·nt; antennae quite long; article 2 of first antenna 

1.6 time:-:; a:-; long as article 1; uceessory flagellum first gnathopod 
with article 6 three fourths as long as artide 5, hearing a distinct palm 
which is defined hy a group of 5 stout disper5ed spines, il:s artide 1/. not 
strongly produced; gnathopod 2 with medial side of article :1 slw.rply 
produeed forward, it\' artide cJ, with a sharp distally produced tooth, its 
article G of intermediate :-lrndernP:::;s, it:'i palm quite distinct. ohlique, ..-hurter 
than hind margin of article 6, with a flat-hoLtomed l'XearatioJI for half its 
length, the entire length sculptured into lJead-like defined hy a 
slight bearing 2 spine:-; fourth articles of peraeoporls 3-.5 narrow, 
scarcely produced; telson with ?, lateral spint's on eaeh .'iidf'. 

Palp of mandible triarticulate, palp of maxilla 1 hiurticula!.e. 
1-IoLO'I'YPE: AHF No. 5910, male, 5 nun; no hrood platPs, no penial 

projection:-:;. 
TYPE LOCALITY: Station 6809. off Santa Cruz Island. ::B-54 .. ?,9 N. 

] 19-4-6-24 \V, .102 fathoms, Decemher 22._ 1959, hottom of shale, mud, 
sand. 

1\L\TEIHAL: Station 6809, (3 specimens; the two IJPSides the holotypl' 
tl re in fragments). 

HELATIOXSHIP: :Mo:;t sper.ief'. of Proboloide . .,· are distribut-ed in the 
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Hemisphere and most of them beloug to the subgenm: 
which a small accessory flagellum. ln the northern Hemisphere appar-
ently the only ollwr specie:; to haYe the unproduced fourth article 
of peraeopod 3 is P. grandimanus (Bonnier 1896, Bay of Biseay, 950 m) 
another deep ·water species like the present one. Bonnier has drawn that 
species wilh an eye on one drawing and none on the and mentions 
small round eyes in his description, hut one wonders whether this might 
he part of the brain which resembles an eye on the present The 
second gnathopods of the new .srwcics differ considerably from those of 
P. grandimanus, and the latter is aberrant for its larg-e first coxa and 
:--mall one. 

Stenothoe Dana 
Stenothoe estacola, new species 

Fig. 17 
DiAGNOSIS oF :\I.ALE: Gnathopod l with article 4 projeding 

behind, with article 6 almost twice as long as article 5, the palm quite 
oblique but well defined hy 3 gnathopod 2 rather small, its 
article 0 not elongated, the palm oblique but wel1 defined hy a large shallow 
hump ami with small blunt cu:-:;ps; lelson with :-1 lateral spines on each 

back not carinatl'; perlundc of uropod :1 shorter than ranms. tliP 
second article of ramus straight. armed with rows of minttle 
fourth articles of penwopods of intermediate 

FEl\IALE: Gnathopod 1 like that of male; gnathopod 2 smaller and 
more than in male, the palm lacking ornamentation, longer than 
hind margin of article 6 hut well defined hy sen'ral .-:pine:-::. 

HoLOTYPE: AHF No. 556, male. 3.0 mm. 
TYPE LOCALITY: Barnard sta. 6, Corona dellVIar, California, February 

6. 19.55. intPrtidal wash of crustaceans from red-like beds buill by the 
polychaete worm, Phragmatupoma sp . 

. MATEIUAL: Barnard stas. 4 (291. 6 (22). 2.i 11). 
HELATIO::'ISHIP: This SJWCies from Stenothoc monuculuides 

(Montagu) San; 1895: pl. 821 fig. l. and Chenf'u:x and Fage 1.925: 
fig. 132) by Lhe stouler male seeond gnatlwpod, its palm being arnwd 
with short cusps and by the rnultispino:-e lelson; the differs hy ils 
longer palm of gnathopod 2; from S. Sars (1895: pl. 82, fig. 
2) it differs by the shorter pedunele of uropod ,j and the les.-: produced 
fourth article of gnalhoporl l. From S. Shoemaker (1955) il 
differs !Jy the relath,ely elongated sixth artide n[ gnalhopod l ami lhe 
stouter second gnathopod with largl'r and fewf'r palmar cusps. From 
S. adhaerans Stebbing (1888: pl. :19) it differs by t.he defining spines on 
the palm of female gnathopod 2 and the much shorter pedunde o[ uropod :1. 

EcoLOGY: An intertidal species recovered from Corona del l\!Iar and 
Pt. Fermin in formalin washings of :1 kinds of sponge (Spheciu-
8pongia. sp.), of an."Haceou:-: encrusting polychaele. Ph ragmatopoma 
sp., and in calcareous algae. 
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Fig. 17. Sterwthoc cslacola, n. sp. Holotype, male. 3.0 nun. Barmml sta. 6: A. 
lateral vie\'\'; B,C, gnuthopod J: D,E,F, gnathopod 2: G, perneo11Dd 1: H, uropml 
3: L detail o[ second ramal m·ticle of uropod 3; .l, telson. Female, 2.0 mm; K,L. 
gnu thopods 1, 2. 
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Stenothoe frecanda, new ;o;peciP!'i 
Fig. 18 

151 

DIAGNOSIS: Article 4 of gnathopod 1 strongly projecting distally and 
hchiml; gnathopnd 2 with palm and hind margin contiguous, bearing near 
finger hinge a small tent.-shapt>d process with 2 small ones distal to it 
(these less well developerl in female), the palm lined with short setae, nut 
denticulate, with article 7 as long as arlic·le G. stout, lined on inner edge 
with short setae; telson with ;j lateral spines on each side; hack not 
carinate; second article of ramus on uropod .1 straight, not geniculate, the 
peduncle slightly longer than ramus; fourth articles o[ peracopods 3-5 of 
intermediate expansion. 

HoLOTYPE: AHF No. 587, male, 3.6 mm. 
TYPE LOCALlTY: Station 5632, off San ·Mateo Pt., :33-22-50 N, 117-

39-00 \V, fms. February 22, 1958. 
·MATERIAL: 23 SJWCimcns from 6 stations. 
EcoLOGY: This species has an overall density of 0 .. 3 animals per 

square meter on the coastal shelf, but is confined to depths of 35-50 
fathoms where its frequency is 0.8 animals per square mL·ter. 

This specie:-:; is rdated to Sterwthoe -valida. Dana (see 
.T. L. Barnard 1953) hut differ::. hy the distal palmar teeth of gnathopod 2 
proj('Cling perpendicularly to the palmar axis rather than obliquely from 
it. It differs from S. rnarir1a (Bate) (see Sars 1895: pl. SO) by the tPrmi-
nully stout finger of the gnathopnds and by the greater similarity between 
malL· and female sPcond gnathopods_ as wclln.':' the non-denlicnlat:c conditiotJ 
of the palms. 

Family ARGISSIDAE 

Genus Argissa Bocek 
Argissa hamatipes (Korman) 

Argissa typica Boeck, Sars 1895: l'-H-14:2-, pl. 48. 
Jlrgissa hamatipes, Walker 1904·: 2'1•6; Stehhing 1906: 277: Shocmuker 1930: 37-+0. 
figs. '15-16; Slephcnscn '1931: 261; Slephcnscn 1935: 140: Stephcnsen 19+0: +L 
Stephenscn 19-1--k 52; Gurjunova 1951: 327-328, fig. '193. 

lVlATEIUAL EXAi\UNED: from 99 stations, 
EcoLOGY: This is the first eastern Pacific reconl. The speeies has an 

overall density o£ 2.4 :-pecirnen:-; per meter on the coastal :-helf. 
Conf3idering its past records of OC('urrence in relatively deep c:old temperate 
waters it is slnmge that the -"pecies i..- predominatntly shallow in southern 
California. Tlw following tahle show:-:: the density per square meter in 
sen:-ral depth classe-s: 

Depth class, fms. 
Density/sq. m. 

10 
11.2 

20 
5.7 

30 
1.7 

40 
1.6 

50 
0.5 

100 
l.l 

DISTHII3UTIOX: North Atlantic in Gulf of St. Lawrence; Kattegat: and 
northern Britain north to f(ola Bay; ChuckchL Bering. Okhot..-k 
and Japan Sea..;;; California; 4-1096 m. 
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Family HYALIDAE 

Bulycheni ( 1957) this family and the HyakllidaP away (rom 
the Talitridae but did not firmly all of the talitrid genPru to the 
three as noted by .T. L. Barnard (1958). She continued 
the fusion of Parhyale and made by GurjanoYa (1951), 
although the type of Parallnrchestes ( /!. clearly !wars a hi articu-
late first maxillary palp in contrast to tlw uniarticulate palp of Parhyale. 

The family Hyalidue diffNs from the Talitridae. according tn 
Bulyeheva, hy the nniarticulate first maxillary pulp and other rather 
quantitative features involving first antennae, rnaxillipeds, lmmchiae and 
habitat. Clearly Parallorchestes Hyalidae and Talitridae hy its 
coincidental possession of a ldarticulate first maxillary palp and a long, 
unguifonn fourth maxilliperlal pulp article. It is dearly related to Parhyale 
and Hyalidae, howe\'er, in all other features except for the first maxillary 
palp. Unfortunately, the use of such a eharaeler as a primary point of 
segregation is weak when some genera lack a palp altogether. Other 
students of the Talitridae not yet published confirmation or rebuttal 
of Bulycheva's ideas, so the ·writer continues to use Bulyd1eYa's familial 
designation hut Parallorchestes should be segregated from Par-
hyale. As sm·h1 Parallorchestes is monotypic, since Parhyale ::::ibil/ina 
Derzhavin has a uniarticulate Iirst maxillary palp \sec Bulydwva 1957L 
although Shoemnb'r 11950') helien·tl it possihle that P. ::::lbillina "\\'as a 
P a rall es. 

Genus Hyale Hathke 

Hyale nigra (Haswell), new ::.ynonymy 
Figs. 19, 20 

Allorchestes niger Hasvvcll 1879: 319-320; Haswell '1885: 96, pl. 11, figs. 1-3. 
Hrale niger, Stebhing '1906: 571; Scheltenberg 1928: 659-661, fig. 20'1<: K. H. 
Barnard 1937: tm-163: Ruffo ·J938: 170. 
Allorchestes frequens Stout 1913: 650-65'1. 
Hrale frequens. Shoemaker '19·1<1: 187; Shoemaker 19+2: 17; Hm\'ntt 1946: 199: 
J. L. Barnard 1952: 23: J. L. Barnard 195,1•: 23. 

Dt.\GXOSTS OF :.\IALE: Body not l'arinate; antenna 2 about half as 
long as body, slender, not heavily setose; antenna 1 exceeding peduncle 
of antenna 2; g-nathopod 1 with article 5 showing the posterior lobe 
moderately well defined ami projecting, more su than described hy 
Schellenherg (1928), with articlf' (j rectangular, elongated, not expanding 
distally, the hind edge with slight declivity armed ·with the palm 
ohlique and scarcely distinct lml defined hy a pair of stout spine!', with 
article 7 short, stout; gnathopod 2 with article 2 bearing a large, rounded 
distal lobe, its article with large anterior Iohe, its article 6 large, less 
than twice as long as hrnad, the palm oblique, shorter than hind margin 
of article 6, lined with spines, not defined by u spine, the hind margin of 
artide 6 with 2 small d{'diyities, with articll' 7 stonL fitting palm; peraeo-
pods lacking a distinet.ly large serrated distal spine on article 6, the hind 
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( 

Fig. 20. H;-ale nigra (Hasvvell), Female, 7 mm, Barnanl sta. 32: A,B. gnathopmls 
L 2. Male. 9 nun: C, end of mnxillipedal palp: D, dact.yl of pcnwopocl 5: E. 
Lelson; F, end of gnathopod l. Femule. + nuu, Barnard sta. 2+: G,H, gnathopods 
2, I. Male, 5 nmt. Bamard sta. 2+: I,J, gnnthopods I, 2. K,L,M,N,O,P,Q. gnathopod 
l of various males from southern California. 
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edges of sixth articles on peracopod:- 3-5 lacking setae; dactyls wry 
minutely pectinate on inner edges and hearing a minute distal seta; article 
i}. of maxillipcdal palp with short, not long apieal setae. Length 9.0 mm. 

FEMALE: Gnathopods l-2 like first gnathopod of male, hut sixth 
articles more slender, the posterior declivity less sctose. 

HE:\l:\HKS: The id(·ntificatinn is hast•d on Schellt>nherg's figurPs and 
dt>scription o[ the specie..-; he compared his Red Sea speeimens with some 
from Australia, the type area of the spt'cics. Execpt for the slightly better 
defined hind lol>e of article 5 on gnathopod l the JH<'Sl'llt speeinwns 
COJTespO!Hl well with Schellenberg's ::;tudy. 

This is the first reeord of this species from the eastern Pacific Ocean. 

V.UUANTS: ln !:'Outhern California some sexually mature male speci· 
mens of 4-5 mm length, mixed with specimens as deserihed above, have 
the sixth article o( the first gnathopod much stouter with a long£•r palm 
and longer seventh article (fig. 20 l). The hand of the second gnathopod 
also is stouter, shorter, and hears only one posterior declivity. The writer 
is inclined to believe that: these are phenotypes since intermediacy can be 
seen in the stoutness of this article (Figs. 20 K-Q). ·when comparing 
microscopically other features of animals from the two populations there is 
good correspondence in all minor details, such as lengths of antennae, 
shapes of segments on appendages and uropnds, and minute rh·tails of 
spination. I helieve that Stout's description of Aflorchestcs Jrequens applies 
to the form hearing a slender first gnathopod, so that if hreeding studil's 
show the stout form to be a race of the species it will n·quire a new name. 
The temporary acceptance of the stout form us a variPty of fl. n£gra may 
well have systematic consequences on other of llrale since the 
shape of the :-ixth article of the first gnathopod is suppo.sed to remain 
relatin·ly uniform. The palm of gnathopod 2 in both stout and slender 
forms has near the fingPr hinge a small flat procl:':-s which is scarcely 
di:-tinguishable; in preser\'ed :-pecimens it appears pignwnlt•d 
·with yellow-ochre and so is more conspicuous than as drawn herein. 

1\'L-\TEHIAL: 2200 specimens from 26 intertidal samples, ranging from 
Dillon Beach (Marin County, cPntral California) to La Jolla, CaEfornia, 
and point:- in hetwcen sueh as :Morro Bay (open coast), Pt. Fermin, 
Corona del i\Ilar and Laguna Beach; particularly abundant on Phyllo-
spadix Egregia and corallinE' algae, and also collectPd from the sponge 
T .. cuce!la lo.mngPlensis. Collectors: .T. L. Mohr. R. J. lvienzies, E. "Y. 
Dawson and the ·writer in the years l9-'l7 to 1960. 

Also collected from 2 subtidal samples in southern California in depths 
of 12-20 fel'l (2 specinwns l. 

DISTIUBUTIO:L\: Australia; A rahinn Sea; Red Sea; ldediterranean; 
California. 
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Genu:- Najna DcrzhaYin 
Najna ?consiliorum Derzhm·in 

Figs. 21, 22 

157 

Derzhavin 1937: 97, pl. 6, fig. 2 (not seen); Gurjanova 1951: 826-827, fig. 578. 
RE.L\L\HKS: I ha\·e figured this speeies c.ompletely because of dlscrep-

aneies JJetween the specimens at hand and the figures and descriptio!! of 
Gurjano,·a (1951), the only reference I ha,·c Lo this species. These discrep-

the shorter fourth palp article of the maxilliped, the shorter 

\\ 

F 

G 

A H 

8 

Fig. 2.1. Najna ?consiliorwn DarzhoYin . .1\!Iale, 8 nun. sl.a. 4822: A, upper lip: 
B,C, mandibles: D. lower lip: E,F, nwxillne 1, 2; G, mnxi!liped: H. telson: LL 
gnathopods I. 2, minus setae. 
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third uropod (as attached to the animaL thP only drawing nf the third 
uropod being altached to the animal in Gurjanova's figure) and the 

shaped inner plate of the maxilliped, ·whieh may simply he a 
difference of mounting tedmiqm·. In Gurjanova's two figures of the 
maxilliped tht' inner platl' is conieal from two dews, but in the present 
specimen::. it is a narrow, rectangular plate surmounted hy thn'e stout 
spine-teeth. It is so stiffly attached to the rest of the maxilliped it often 
lies with its conical aspect toward the viewer. 

The third uropod is composed of a small, short peduncle with a 
minute scale-like ramus, whereas Gurjanova and rlcscribed the 
ramus lwing half as long as the peduncle. 

MATEIHAL: 5 from.··], stations. 
EcoLOGY: This specit•s is limited to algal holtoms shallower than 10 

fathom:- and quite rare in southern California. 

Genus Parallorchestes Sltoemaker 
DuGNDSIS: A genus either of Hyalidae or Talitridae with hiarticulatc 

first maxillary pulp and long unguifonn fourth pulp article on the maxilli-
ped; uropod 3 ·with well deYeloped outer ramus and a small scale-like 
inner ramus; fifth artide of male gnathopod 2 with postL•rior lolw separat-
ing article." !J, and 6; telson gnathopod 1 suhchelate, gnathopo·a 2 
large, ."Hhclwlate in male. 

Parallorchestes ochotensis (Brandt) 
Fig. 23 

A !lorclwstes ochotensis Brandt, Holmes J 90·1·: 233-23+. Jig. J J 8. 
Purallorchestcs ochotcnsis (Brandt), Shoemaker 184-185; J. L. Barnard 
J 952: 23-2+, pl. 5, fig. 1; .T. L. Bnr·nard 'J 95+: 2-k 
Parhyale ochotensis (Brandt), Gurjanova 1951: 81+-815, fig. 56R; Buycheva 195i: 
R2-83, fig. 28. 
Parhyale kurilensis Iwnsa 193-k 1-i, pls. !-2, text fig. t: Iwasa 1939: 2H+-285. 

In cold northern waters thi!'i speries reaeht'8 a length of 
43 and the pleon becomL' ratlwr cnlargt•rl dorsally. In 
;.;oulhPrn Culifornia the species reache.':i 11 length of allOul 1:1 mm. Sinee 

figures (repeated hy Gurjano\'a am] BulyehL'\'a) arl' not typical of 
southern Californian SJWI'imens I have redrawn the for clarifica-
tion of local workers. 

lVL\TEHIAL: Intertidal o[ southem Lj, samplL'S. 
DISTHIBUTJa::\·: Okhotsk Sea, Alaska; Pacific Coast of America 

south to soulllf'rn California. 
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