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ABSTRACT

Amnpbipods and thelr envbomuent on dnshore sands of soutbern California
are amessed. Amphipods are the most sbondant msorocenstacesss on e
botims, Several new spocies are described and zevernl nomenclatural prollems
are vevipwed, Fosnas of inshore sands are Impoverished, when compared with
offstwore siltier sande. The previously silescrihed Nodheda Tollive  communiiy
of infermediate deptiss as assessed as & poinl of coferesce fur a discossion of the
changes in comamunity dominance, of spocies mpoverisiment and of decliniug
andmel deusity oy sisds swer the sorf soe,

INTRODUCTION

Sand botloms just seaward of the stramd and surfline form a speeiaot
eaviremment hoted for i coarse and  mowonzolidaled substrate. where
neither epifaunas nor extensive subesnrface, gallery-forming Tounas live,
and where the enviropwent iz charsclerived by vecillating movermnts
cansed Iy swell or by fiear molions of fonpshore currents. Unlike epifaunal
regions of the waviedashed inlertidal rone, Inshore sand botioms afford

B

little or no protectios Tor amall animals by large sessile organisms or by
Tixed algie, and the substrale fs not sufliciently compaet o permit the
deep hurrowing of many organisms. Such enviropownls can be eonsidered
rather harsl and restrictive, especially o view of extenstve srosion and
depuosithonr that tukes place there {Emery 1950300,

Diegpite their pearness 1o shore and ready accessibility for exploration,
sandy holtoms seaward of the suel mome and shallower than 3 lathoms 110
weters) hove received fiude attention in southeen California, The sich
algalcovered gpd eptfannal znes of the interlidal ares have been stiractive
to biclogisis, amd shallow sulunarine reels and onteraps, eovered with their
strikivg seesile Inhabitanty, have been aliraciive o skin-divers, but the
refatively barren-ooking sands have appearcd 0 he 1 Diologival desert
o the cesual observer.

That these “dusent™Bke areas voally are rvelstivey harren ol species,
vepeeially rmer ones, will be oseen fo the compurisons with silty sand
battoms.

I
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METHODS AND MATERIALS

Thirty-one localities were aelected wlong the vonst of soathera Califors
nia. from Sunta Darbara &0 Sea DHegn, where the researeht vessel Felero
1 ol the University of Southern California eould ancher safely and
lawrch is small boats {or the survey,

The minimum water depth of smnpling, abont 12 [eet {2 fathoms)
was determined by the outer edme of the surf rone on rvalm days, and
pach of the 81 transecls was limited scaward to a depth of 5 fathems. One
to eight samples were taken on each of the 81 tramsecls, {iable 7). using
a small Van Veen grab of 0.1 square mefer areal capacity. Eaeh sampde
was sereened through mesh of .3 mm squire openings (Tyler Serven 32
wesh/ineh and the animals preserved and sorted in the Isboratory. A
okl of UH) samples was faken; ol were analvzed [or Crusiacea, Muoilnsea
and Bebinodernmia and 52 were analvzed for Polychaeta.

The sereen mesh was smabier than the 0.7 mm mesh used i other
surveys Ju devper waker [sew hidingd Tor it was sespected that the animals
would be smaller. Tl In comparing siatistics between shallow and deep
surveys ib musl be voted that miore small animals were collected in the
shullow than in the desp explorations. Nevertheless the inshore sands
revenled Jewer species and Fower specituens per sguare meter,

The “desp”™ survey vsed in this comparicon consisted of 3 loose grid
of 848 =amples taken with an cesngepeelgrals in depths of 5 w0 16D
Fathoms, This grid covers the 1061 square miles of roastal shell from Pt
Conveption o the nertheen horder of Mexico, in southern California {see
Barpard 196201, Eacl sample comprises an area of boltow of 0.25 square
muters and wos swashed throught screens of 0.7 mm mesh,

The gictorial represeniations of benthie communities shewn herein
have heen eriticiwed by biclogids {pees. commanications’ s unrealistic
becanse wl the relatively even spacing of the animals, Coclficients of
aggregation could De calealated and the animals elumped to [il the yesults
but & single pleture of that type s no more realistic beeause it suggesis
that suech spacing 35 veplicative In nature. I1 such manipulations dre 1o be
included one showld also determise the interspeeilic indives of association
aud exclusion and attorept o pordray these {ignratively, Generally, fsitiad
explovatery offorts hase the first deseription o o commueity on a small
number of somples. just as taxonomists often buse a4 spesies on o lew
gpecimens, Hrnee, avermaniputation of sparse data should not be attetnpted.
Theer initdal pertrayals are simply shorlentz in luilding o world-dispersed
literahire en the dominont menbers ef level boltom communitics, as called
for by Thorsea (1937 and papers guoted by him thereind. They serve
o impress the veader with the comparntive density and sine of organisns
in equal arens of bottom and sueh impressions are betler served by dispersal
ol the arganisms,
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THE BASIC ENVIRONMENT:

THE TELLINA DUTTONINOTHRIA ELEGANS
SHELF COMMUNITY AT 5 to 15 FATHOMS

Figs, 1-7%, Tables 4-5

Une must first deseribe the basic community below the Tevel of wave
action af depths of 5 to 15 fathoms, in order 1o point sut the distinctive
community deminated by the polyehacte Privacspio malmarens in o portion
sf the shallow sands near the swrl Two species dominan: sandy hottomns in
these 5-13 D depthe, the twheluilding worm Nathrie degors and the
smsll, thinshelied dawm, Telling baptoni. OF the 348 samples i the shelf
erid, 99 camprise the 320 Im depths covering ihe Nothrio-Telfine com-
mumity. As seen in lables 2 apd 8, there & 2 diference in the depth
distrihution of the lwo spevies, the Telline sirurring fo grealer densiiies
than Nothrie on shallower bottoms, Depiliwise the two speoies are not
mutieslly esclusive, so that there {s ne logiv in separsing the community
fnte two hands. On g sampledosample basis i depths of 5 1o 90 futhoms
there is motual exelusion of the two species in 529 of the samples, strong
dominance by onie or the other speeies in 276 of Lhe somples and ronglidy
cqual densities of the fwo specivs in only 2166 al the samples.

The two specics are strongly separated on sedimest types aw seen

average than semples doniinated by Telline or those n which the twe
speeies ure heavily mizsed,

Sprcies ussordoled with and forlug eonspivvnes sulalominsnts in
the Nothrin-Telling vommunity are seen in mbles 4 and 3, (M course, the
communily supports sevoral huslred otber non-dosainant speeies, Althongh
many small eeostaceens such as amphipoeds are move abundant than moest
of the deminants they fovm 8 pegligible standing crop.
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THE INSHORE SAND BOTTOM FAUNA AT 2.5 FATHOMS

Sands ot depthe of less than 5 [athoms ave demivated largely by
polychoeie worms, esprcially  Prionospio melmgrend. and by motlusks,
eipeially the clum Tefling buttoni. Domination iz an expression of the
relative aggregale weight of these organisms in e standing crop. Althongh
e scteal weights swere determined it was vbvious thai these two species by
their great prepoudergace of nembers { Privnnspioy and harege size [Telfine)
form the prineipal stunding crop. Un szad bottons from 5 1o 15 Tahows
Telline also forms the principal standing crop, hut Lz codominant is
anither polvehucte. Nothirin degans, of much Turger size than Pricraspio
bt of course considimbly less frequent. Meddicie elegans iz and g conspi-
caces spember of sand bottoms of less than 3 fmes, H B propused that the
sty ot grester depth he charadterized ox o Nothrig Tellivg community
atrl those ot kesser depth but with high sill comiest be considered a
Tolling Tacies of that cammunity. The inshore sand fannas are not continu-
oug {Table §) i that Teffing and Privuospio dowinate only 72 of the
100 samples,

Tabie 1

Helationship of Nuthrie and Telfiae to modion diameters of smlineats.
Based on a 348 sample prid, for depths greater than 5 fos, Domination is
determined i the sense ssed by Tharson (19571,

Samptes dominated by

Teliina Nothria  Mixed Domination
Median diamweter, mm 471 63 AGo
Number of samples 25 15 21

Table 2

Density per rquare meter of Nothrie nnd Telfing o two depth dasses,
based on a 38 sample grid. Only positive sumples are twdlied and the
density per spuare meter Is eoleuloted only for positive samples. In zach
case the two specive oecurred in about boll of the zamples localed in the
two depth classes,

Iinbividuals per square meter

Prepth cfuss, fathonss Tellina Mothria
6-10 148 &
1120 87 65

Table 3

Differences in density of Nothrie and Tefling wih depth, based on
the 16 samples 51 Laldes 4 and 5.
Inshividuals per square weter
BDopth range. Lest Telling Nothria
38.54 355 A8
76-92 1no 132
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Samples dominaied by Prionospic are se distinctly separable from

those deminated by Telfine that thev shoukd be considerad a distinet sand
communily {Fig. 13,

FTelling apad Prionvspin are slmost muhsally exclusive as co-dominanis.
Tedfina, when dominant, is useally accompanied by large numbers of the
camacean fiesiylopsis feands (see Barnard und Given 1901} [orming
suflficient standing crop o he congidered codominant swith Telling, The
cumueeun also forms a codominant at Umes with Prionespie and in (wo
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Fig. 1. Pictorial representation of the Nothrie-Telling community in depths of
30-95 feet as outhined in tahle 5, showing the averaspe composition ol 8 samples
benvy in Nothrin, arcanged on a quaries squace meter plet aod deavwn 1o seale.

A, Nothrig; B, Telling, C, Prionospiv; T, Nepfavs; E, Macome; T, Choetazone;
G, Goniade; H, Magelona; 1, Huploscolaplos,
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Table 4

Representative samples of the Nothrie cegons-Telling battoni com.
munity from 38-92 foot depths in southern California fo show [requencies
of principal associnted species when Telflina counis are high and Nothria
rounts are low, Compare with Table 5

Station of Velern [V
Dapth in feet
Dunber of species
Numbee af specimesns
Tellina buttani M
Nothrie elegans P
Muagelonn spp. P
Garminde sp. P,
Thalenasse sp. P.
Chaetozone sp. P

Haploscoloplos elongnius P.

Spopkanes bombyxz P,
Splophnnes missionensis '
Ariciden spp. P,

Nephiys sp. P

Priomospie spp. P
Macoma yoldiforms M.
Salen sp. M.

Olivelis spp. M.
Asiropecien relifornicus B,
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Table 5

Representative samples of the Nothrie eleguns-Tellina batton! com.
munity Irom 3995 oot depths fu couthern California to show [requencies
of principal associated species when Nethrie vounts are high and Telfing

counts are low. Compare with Table 4.

Siation of Velero [V
Depth in feet

Number of species
Number of specimens
Nothria slegans
Telthna buttnni
Muagelore spp.

Goniada sp.

Thalenessa sp.
Chectozone s
Hnploscofoplns  elongatus
Spiophares bombyr
Spinpltanes missionensis
Arlciden spp.

Neghtys sp.

Prionespio spp.

FMacoma yoldifarmis
Solen sp.

Otivelle spp.
Astropecten ealifarnicus
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spryples was the only dominani (abke 83 Fach of the three mentiooed
specios, the polychacte, elam, and cumarcenn is reludively fmdependent o
each ather: (1) Tolline oiud Frionospio are almost gtually exclusive; (23
Telling ond Diastylopsis nre srongly asgocisted, hut Digstylopsis also muy
jotn Prionaspie ov ocour slose, That anv one sample represents a large
surrounding sren of specifie domination by the combinations mentioned
2 probably felse; one can visanlioe that a sswple dominated only by
Diustylopsis way have heen taken, by chance, jusi ab the edge of o paich
heavily dominated by cither Felling or Privnospio.

H

;D
bt T

=

Fig. 2. Pictorial represeniation o the Notlede Telling eowmmunity in depths of
.07 foer as owilleed in table b with high density of Foelling amd Yow sdeasity
af Maghria, Dvoven 1o soale on g gquacter sogmare jeter plot The lurgest cloo is
Snderr 5.




BELF Pacirie NarowaLisy Vor. 3, No. 15

A distinet relationship exists between domination and the coarsencss
of the substrate, as seen in Tables 9 and 10, Prionospin is related to nearly
pure sads, whereas both Telling and Divstylopsts ave associated with sands
bearing high pereentages of silt up o 80t%. (ther species are shown in
Table 10 for comparison and to demonstrate that zome show a distinet
retationship o substrate, whereas others show little,

Another dominant of considerable tmportance s the snail, Olivells
boetfer and related virleties, Its average density per square meter is 38
individuals hot it s a codominmant in only 12 of the 100 samples, where its
Trerqueney is higher than 130 per square meter,

RELATIONSHIP (OF THE TELLINA COMMUNITY

Four kinds of sandvdwelling assemblages have been desevibed herein,
ihree ol which are considered favies of a Tefling community and the fourth
a digtinel community of polyehaetes, Prionospio. Thorsan (19571 has sum-
marized the descriptions of four other Telting commimities, from the North

Table 6
Comparison of shallow water " g
communities dominated by Nnth- = $ 3
v 153 =
rig, Telling, and Prionospio. Num- g - £ = g
erafs Jor species indicate density g LE -é_{_::
per sguare meter, F:." i g . & =
£ . °g °.a £
SE of§  8E B
i I3 g
5 2§ s §
=3 £= e £
MNumber of samples 8 f 11 28
Depth in [eet 395 38-93 12.30 i2.30
Average number of species
per 0.2a¢ o1 04 7 35
Avernge density of individuals
psr osquare meter 3370 A:400 3660 2830
Median dinmuter of substeate particies, mm 073 77 063 405
Pereent sand in substrate 43 64 48 L1
Nothrio elegans 142 a8 0.2 ]
Telling buttani i52 370 £ 26
Prisncspia malmprend 131 895 190 L7an
Nephtyz . 73 g9 55 53
Haploscoloplos elongatus 59 106 23 33
Mugelona spo. 244 092 14 G
Goniede sp. rath % 11t 4B
Chueatozone sp, %4 331 ] S
Ariciden spp. az il 7 8
Dinseylopsic tenuis G 30 211 5883 86

Olivells bocica N 4 24 73 35
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Sea, the Mediterranean, the northwestern Atlantic and New Zealand, These
are dominated by species of Telling other than T bettowd and in two
cases are dominated by pairz of Tefling species. None ol them has o
polychaete, such as Notheia, for a principal suhdominant, Two of them haye
the sea-star Astropecten as a principal subdominant, This genns lorms a
gincable bulk of standing crop in the inshore sand communities of seuthern
ColFornta. In 110 grabs of 0.25 square mcter vapaeity n depths ol 5 10 25
[athoms, representing afl of the sand samples in the 348 station grid,
Astropecien californicus had a density of 5.0 per square meter.
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Fig. 3. Pictorial repressatation of the Nothria-Telling comovonity in deptls of
12300 Tewt as vepresented in colwnn 3 of table G, The snal is Olivedfer sp. Drawn
to scale on a guarter square meter plok
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Thrve of the other known Tefline communities of the world support
a species of beas-cluni Donar, which in southern Colifornia oceurs in
intertidal sunds Iait has not heen lound in our sanples, | do not consider
that the eommunities described herein conbinue into the surl 4one to include
orgatisme such as Donay or the sand-coab Emerite analogn, Sanderabs
of the genus Emerita appear to be confined to the narvow surl belt in
'ﬁ(?ilthﬂ'ln Culifornin, whereas those known as Lepidopn myops are a
conspicuons clement in depths of 2.5 Jathoms aleng with the Jarger and
rarcr Blepheripodea necidentatis.

Tevebrid snails nre a dominant element in ather Telfira cormunities
bt in seuthern California the soail Ofivellu s a conspicuous subdominant
in the inshore sand communities. Ophivreids and sva urehing are not
important in southers California inshore sands; the sand-dollar Dendraster

Table 7

Distribhtion of sampies [rom inshore sands of sopnthern California
showing sediment classes in terms of percentapges of sand. Zeros indicate
samples not analyzed (ov sediment,

5 s < = 2 s
B0 Hit L Eilwoord
80 Bt 80 2 Goleta P
L] fl 4 Golein
{33 A0 hli] 4 2 Mi N. Sta Barhaen Pt
0 5 it Hl a0 20 <Ky A0 3 Santa Darbara
H3 f Swmmzeriand
My 4] 40 5¢1 7 Carpinteria
Gl #0 L) H  Las Pitas
H) 41 i 40 a0 9 4 Mi 8 Las Pitas
20| 10 Vintura Eiver
) Rix i Ventura
ue 1] 60 it 19 Parlise Cove
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) 20 H) 40 16  Pacific Ocenn Park
RO G0 80 17 Sunsei Desch
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0 v} 21 San Mates P
fil} &G Bt 850 22 Arrovoe San Onofre
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K3 10 8 26 San Lais BRey R
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secasionally forms small beds and the smadl sclinaid Lysechines enamoesay
seeurs in a density of only 4.0 per squore meter. Thorson (1957} has no
nzed polychaetes as ehwracteristic spocies in his sunonary of other Telfing
conmnundties, but in senthern Califorsia, s Jue se standding cvop is
concerned, several species must be recognized as clmrocterizing Velling
communities, ns shown in the acenmpanylisg tables,

In ether parts of the worki Felfine communitios merge al greater
depths nad on siltier bostons with Feaus communities, but this does nol
accur in sonthern Caltfomia. Rather, the merging lnkes ploce with dmphi.
adia, Amplioplus v Listriplobus eotmmunities {see Barnard and Hartman.

I P S - T o, e
3 N WP S, I A | f@'ﬁ" s

Fig. 'k Pigtorial representation of the Prionuspie community in depibs of 1230
foct a8 reprosenled o colume 4 of mble B The sand croh 3 Legidopn sp. Drraws
i woale an s gquarter seare woter plot
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1959, and Bamard and Zicsenhenne, 1901). #aecome communilies, asso-
clated with estuarine conditions, are not Tound in southern Calilornia, since
embayrents are of lageoual hydrography. The genus Macome occurs in
the open-sen of sonthern California It in low numbers, In depths of 5 1w 25
fathoms in the 110 sand samples mentioned above, Macoma oceurs in a
density of 15 per sqnare meter, but hecause ol its zmall hody size it s not
eonsidered a principal subdominant by weight,

Still 1o he descriled for southern California are the Tollowi ing com-
munities: {1} areas of very coarse sand where the polychuetes Nm‘frrlrt
stigmatis and Spiophanes bombyx dominate, with patches of the lanceler,
Hranchiostome, and the sipuncalid. Sipuncalus nudns: (27 coarse rubbly
shoallow bottoms dominated by the polychacte Dioprire ornate and red
mgae; (&) deep-water slope communities in depths of 50 te 100 [athoms
where (he following assemblages have been identified but their relationships
nol ver dedoced; Chioeia Cand Pectinuriu, Amphivcantha, Amphindia
digitetn; {4} shaley semi-epifaunal bottoms In depths of 30 to 50 fathoms
where the nesiing clam Amygdalem dominates: (5) gravel bottoms at
50 fathoms where Ampelisee dominates; {0) assemblages of Pinnive; (71
others of Copiteffny and (81 the Chaetopteras community of shallow rubbly
holtoms.

THE LARGE OGRGANISMS

The inshore sand Taunas ave composed mostly of small orzanisms less
than 5 mm in length. Except for Tellina, ovly 10 of the more than 275
species of animals identilied [rom the samples may be considered large or
conspicuous. Most of these are comparatively rare organisms in the sense
that few were eoliected in the samples bt theiv gize prohably accounts for
the bulk of the standing crop in the area considered. Nevertheless, their
sparsity precludes their use as keys to the identification of the Prionespio
and Teffing Tacivs since most of them ocenr in only a [roction of the samples
and ovly a few per square meter, Smaller animals that are collected in
more than 50 of the samples are more usefnd fudicators, Furthermore,
it must Lo resmembered that the smaller species probably have o greater
turnover thay the large ones so thai the principal biomass {growih of
protoplasm per year) may reside in the small rather than the large
DCEanisms.

The kargest arganisms are the sand crabs, Blephuripoda oceidentalis
and Lepidepa meyops. two unidentified species of bermit erabe, the sand
dollar Dendraster exeeniricus, large snails Polinices lewisi and Olivella
boetice, the dam Tefling butioni, the sardworm polychaete Nephtys cac-
eoides, the tube-dwelling favmer-worm Diopatra ornote and the -mncl}f-tztheﬁ
wor Cheenia j{m-jarmrs collaris, A few other lavge but very sparse species
in oor samples are not listed but may be characteristic of the area. Sl
other large ﬂp(*l;éh have mot appeared i our samples hut may alse be
characteristic of the area, such s the deep burrpwing razor clam Solen
sp.. and the large polychaete Loimie sp, Oceasionally the polychaete
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Table 8
Dominant species ond eemibingtions in the inshere sand [suna of
sopthern Califorpia, with assignment io commuonities. Based on 100 sam-
ples from less than 5 {ms.

Number of samples dominated
Prionospin comymunity

Prionuspio malsgreni +7
Prionospio malmgreni-Diasty lopsis tonuis &
Privnospin-IMasty fopsis-Tellina buitont t
Tutling buetoni {acies of Nothria eleguns
~Tellina buttoni connmunity
Telling buitond 2
Teliinag buttoni-Diastylopsis tenuls 15
Diastylopsis tenuis o
Derdeaster pzeentriviy community {sand doliae} @
Miscellaneous demunnnts
Tharyx spGoniada littoren +
Seoloplos armiger +
Onughis eremit o
Diopettra ornate @
No domisant 13
100

Table 9

Relationship of dominance in the swmples to substrate characteris-
tice. Based on 100 samples from less thar 5 {ms depth.

Average Average
Dominant species Percent sansd Median diameter, microns
Telling 51 65
Prionospio 86 102
Table 10

Density per squave meler of various animal classes and important
species according Lo percent of sand in samples.

Group 50 60 40 20
All enimals, total 3300 3400 4308 3300
Polychaetes 1590 7R 16060 orn
Mokl usks 72 240 250 +50
Crustacesns 200 A0 780 3o
Privrospio malmpgrent 1180 1050 344 70
Tolling buttoni 20 G3 135 300
Diastylopsis ternuis E1i] 110 177 153
Olivelln spp. ) 38 &0 345
Nephtys vavcotdes a8 51 130 )
Huaploscoloplos elongeius 235 i 7e a3
Gonindy Littorea 30 46 13 HY
Puaraphozus epistomus 54 48 33 A
Paraphorus bicuspideius Hy a0 $1 A2
Lepidopa miyops ti a i 0
Edoten sublizioralis 2 3 249 23
Ancinus dalioneue G 2 0 4
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Cl'raf!mpmrus '1.‘(Irf(J]Jf%rlfJf-rr.~: builds tubes on sand and rubhle bottoms, espe-
cially in the Channel lslands and ofl the Palos Verdes highlands, but along
the rest of the mainland shell, Chaetopterus is wot conspicuous.

The polychaele Diopatra ornate is nolt considered characteristic of
sand bottoms, although it is vecasionally fvund in marginal situations, for
it is characteristic of rubble. shale or gravel bottoms around rocky head-
lands and indeed forms the most conspicuous element in a comnumity to
be numed for-it (see Diopatra ecotones in Shelford er afie 1933),

Talte 11

Densilies of various groups of inverlebrates in several depth classes
on Lhe coastal shelf of southern California. Data Tor 2-5 [ms class based
on 100 samples of 0.1 square meter (Hartman, Barnard and Jones, 1960},
Data for other classes hased on 170 samples of .23 square meter.

Depth, fins 2.5 6-10 (1-20 2130 314}  <41-50  51-60 o6l-100
Polychaeta 1262 163 1730 1235 1585 1425 947 1090
Crustaceans 437 1435 1060} 1185 1883 1685 1670 1190
Echinadermata 36 135 215 390 1100 970 740 165
Mollusca 172 320 40 335 830 725 342 34}
Others’ 31 154 235 120 125 44 3() 9
Tolal TOR8 3678 3670 3455 5445 4834 370 30904

less nematodes, hut lncluding nemerteans, coelenterates, hryorzoans, sponges,
flutworms, phoronids, and chardates.

Table 12

Numbers ol animal species per 0.20 square meter on inshore sands
compared with those {rom deeper shell,
Number of species per (.20 square metar

Inshore sands, 2-5 fms Deeper shell 6-50 fms
Polychaeta )] 39
Crustacea Ik 38
Mollusca ] 15
Echinodermata 1 3

Table 13

Total numbers of animal species on inshore sands compared with those
Irom deeper shell. (See Hartman, Barnard and Jones 1960 for species lists
on shallow sands.) Deeper shelf values are estimates.

Inshore sands, 2-5 Ims Deeper shelf, 6-50 [ms
Palychaotes 95 700
Crustaceans th 350
Mollusks 64 300
Eckinoderms 14 70
Others 13 200
Total a7 1620*

* Aboul halfway through the anaylses in 1959 the Harncock survey team had
tdentified 1106 species.
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The seastny Astropecten californivas vectirs conspicaously iu depths
of 5 to 20 [ms as evideneed by the .25 square meter grab samples but
was enly sparsely recovered in 2.5 [m depths probably because of the
small size of the {11 square meter groh,

ABUNDANCE OF ORGANISMS

It might be expevied, becanse of their relatively smaller hody sizes,
that the :mmm] encountered on the inshore sands would be more abundant
than those feund on bottoms of higher sily pereentages in greater depths,
However, the gatistios presented in Tahles 11-13 show that hottoms in
decper water have more animals per sguare meter and more species per
unis area, even though the serven mesh used to collect the snimals was
somewhat cowrser. That this abundance is in pert directly associated with
the coarser grain size of the inshore sands is shown in the fact that more
thon 5000 animals per square meter were found on fine sauds helow
Ims depth {data [rom offshore sumples reported i Barnard, Hartman and
Joues 19595 and more than 2500 aninuls per square meter on coarse sands
helow 5 [ms deptls.

Factors other ihan grain sizc alse muy be related fo reduced aninal
[requencies on the inshore sunds, perhaps swell aetion and the eresional-
depesitional cyele. 3 omay be expecled that {ood supplies in the form of
debiris are availalle in quantity en the inshore sands although it mway also
le cxpected that a large portien of s material 35 carried across the
fnshore samds und deposited in deeper quietsr water. Nevertheless, doring
trangit, debris should he availabie for food o imshere sand dwelling
OrZARISIS,

(.(H‘zipdrl‘-ﬁ?l sf the abundant members of the inshore fauna and the
offshore fnnua is made in tables 14 and 15, Twice as many species of
frequencies greater than 24 per square meter are Tound on effzhore deep
botlems as inshure sunds, O the spechs on inshore sands only three,
Prionaspiv malmereat, Peraphoxus imtmprd:mes and feploscoleplos elonga-
tus are among the most abundant animals on deeper shelf hottoms. The
remaining species are characteristic only of the inshore sands.

Polychaetes: Inshore sands are dominated by an ubandance of the
polvchaete Prionospio malingreni, a species that Is moere numerous than
the next by an order of wognitude. Standing erop 35 dominated by poly-
chaetes because of the large sand worns and numerous individuals of
small worms but crostuceans form a considerable bulk of the siauding crop
heeause af the giant sand crabs. Polychacte frequency in the inshore sands
diminishes only slightly from its value an deeper hottormns mainly because
ol the great ulmudaz?vu of Prionospio malmgreni whieh composes almosl
90c; o.f the polychacte population,

Hallusks:  These animals dimiish i frequency from 476 per sgquare
meler on the offshore deep sholl 1o 172 on the Inshore sands. although
Tellini. buttond is a co-dominant and species of Qlivells ate prominent on
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The most abundant animal speciez on inshore sandy holloms arranged
iy density per siquare meter. Gompare with Table 15 for the moest abundant

antmals in deeper shell samples.

Name of Animal
DPrionnspin malmgreni T
Dinstpiopsis toruis G
Goniode fttarea P
Teflfing buttoni N
Paraphozus apistoniis C
Neplitvs caecoides P
Chaetozone 0. spinosa P
Okvella boetica & spp. M

Mundibulophnzus uncirastratus ©

Haploscolaplos clorgatius P
Dendraster sp., juvenilss E
Puarephoxus bicuspidaius C
* Phatts locin G

Scoloplas armiger T

Individuals Per Square Meter

30
163
9
(3%}
33
53
Al
32
KH
3
a7
a5
25
24

Pzzpalychuaste; Cimersstacoan; M=zmollusk; Exzechinnaderm; Bzchrachiopod.

* The high number possibly influenced by the fmw sanples containsing algac - not

a strictly sand-dwelling species, See text,

The mest abusdant animal speeies of the deeper shell from 6 to 50

fathoms, Bused on 170 samples.

Name of Animol

1. Amupliodia urtica E

2. Drisnospio maimgreni P
3. Axonopsis serricntus M

4. Paruphorus beuspidetus C
3. Mriormospio pinneda T

B, Pectinaria californiensis B

7. Tharyr tessedota P

A, Ampelisea brevisimulupia C
9. Awmphipholis spuemeata T
0, Haplosmoloplos elongatue B
11, Lumbrineris cruzensis P

12, Bigtien sp. M

13, Chiloeie pinreta P
i, Parwonis gracilis T
13, dmpelicca eristate C
16,  Rochefartia sp. M.

V7. Heterophorus ociletus C

18. Gioitidea olhida B
1B, Dareillen ariiculatn P
m. Cossura candida B
21, Aoroides eofumbica C

9% Spinphanes mivsionensis P

Individuals per sguare meter
)
i
{13)
A6
A5
33
52
kYl
G
43
30
37
in
33
42
30
jis]
28
a8
27
L
a3
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the inshore sands. The deep shelf fauna s deminated Ly such abundant
species as Cardita veniricvsa, Bittin subplenetem and Saxicevelte pacifica.
each of which in their special communities hos a higher [requency than
Telling,

Echinoderpre: A most sipni{icant reduction of species and individuals
vecurs In Hids group on nearshore sands when conipared with deeper shelf
hottoms, mainly beeanse the deeper hull of the shelf is dominated Iy the
Ampliodia wrtica community {sec Barnard and Zieseohenne, 19611 where
frequencies of that asimal surpass 700 per square meter. Only 1 species
of echinvderms were ound on the fushiore sands, The lavgest is Astropecten
californicies, a star(ish probably appearing abundant o skin divers hecanse
ol its verasionally dense patehes. The sund dollar, Dendraster excentrious
is conspicucus as juveniles but advbs occur only in rare paiches. Why
they mature only in o few places is of interest for further exploration.,

CRUSTACEANS

Crostaceans are redueed consideraldy in [requeney oa the joshore
sands o 437 per square meler from an average l44d specimens per square
meter en deeper muddier bottoms {talde 11}, The number of specics per
benthic plot of 0,2 (not 0.25) square melers is reduced to hall (table 12)
and the munber of species In the whole environment iz less than a third
of that on deeper Liottoms.

The cumacean, DMastviopsis tenuss, is the most alamdant and characier-
istic ernstacean followed by the amphipods Peraphoxas epistonius, Mandi-
bulophoxus uncirostruius and others shown in 1alle 16.

Other crustaceans characleristic of the inshore sands are the sand-crabs
Lepidopa and Hleploripoda, the isopod Ancines delionee, hermit orabs, the
cumacean [Masiylopsis, sad the amphipods shown o be restrieied o
jnshore sands in lable 18,

A number of ather crustaceans are more churacteristie of compact
sands between the depths of 6 and 20 fms but perelrale into the nearshore
sandsy these ave the sopod Edefea seblittoralis and the other amphipods
ol talde 18,

Most of the species ol amphipods wre dearly sand dwellers {except
those marked with an osterisk in table 16 thar zenerally beild tuibes on
algal surfaces or nestle on and chew alpael. The high count of Photis
facia helow the algal zone and its absence from the intertidal. hewever,
frubicate that it is not necessarily orjented to algae. The only alaae recovered
in the samples were from the transect off Santa Barbara, where the inshore
sediments ore rather more silty than in other parts of the coost, probubly
an indication of am area of deposition and stranding of alpal Iragments.
Other phatids such as Farvstheus thompsoni and doroides columbiae and
apparvently the genera Awplideniopus, Rudilemboides, Acaminodentopus
and FErivthonits are believed to be huilders of bes on hard surfaces,
possibly shell particles.
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Table 16

Comparison of densities per square meter of inshore amphiped specics
with their densities in greater depths. Species arranged by rank of inshore
abuadance, Data partdy from Barsard 1961, * Algal dweller.

MName of species Depth class, fms
2.5 f-20 Ze.50
Baraphozis episionius 35 30 5.2
Synchiedidium spp., 3 species 3 o L]
Meandibulnphozus uneirostratis an 2.3 0
Bhotis lircia 25 2.5 17
Poraphozus bicusphinius, ahereant fnrm 2% no dals 0
Parephorus ahronius .y a3 ¢
Lodicasstoring washingtoninaus &3 35 Hi
Ampelista compresso 0.2 21 3.k
*Avraides columbine 7.5 a7 35
Meonoculodes hiartmeanos k0 2.0 [IR]]
*Amptilice sy, +.4 Nuwgrd. 0
Paraphiozus variatus +1 HERY 0.5
*latea transpersa +.1 6.4 ]
Paraphozus heterociaspidatius 3.5 3.8 i
Ischyrocerus pelagops 34 B i
*Phatis jnveniles 2.4 - —
Phatis brevipes 2.7 42 133
Atrlus tridens 2.6 o i
Megninropus lfongimerus 2.3 +.3 i
Paraphozies jonesi 4 £.3 1
Argissa hamasipes L4 0.6 .2
Ampelicsca cristata L0 5l 5.2
Parapfiozus hucubrass 1.0 29 EX
Tiron biaceiisto (R LR 0.t
Acuminndewiopus heteruropus 04 24 0.H
*Amplalociug picedures X no i}
Paraphuzus stenndes 0.6 30 iz
Paraphnzis obtusidens 0.5 a5 1.4
Erlcthonius brosilicnsts .3 P 12
Parapleustes pugictiensis 0.5 75 0.3
Uristes entalladurus {4 2.4 f
*Hurystheus thompsani Y 8.0 2.4
Cerapus tubuluris kb 2.3 i
Species of sperse orcurrence on nearshore sands
Podicerus crigtnius 33 X
Caropftizn baconi 0.7 (1R
Listriella  dilfusa 1.5
Listriella melunice 2.4 0.4
*Amphilochkus neapofitens 0 1]
* Batest lobrta 1l 0
*Hyale nigre G 0
Rudilemboides stenopropodis +.3 0.4
' heiriphotis megaclioles 2 o
Parupfoxus spincsus +.2 .2
jysianigsid { (i
Amphideutopus ocidatis 30 i7.8

Paraphozus bicuspidetus, novmal form 5.4 0
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Table 17

Pensity per square meter of amphipods, other crustucean proups and
their important speeivs on the toshore smuds, compared with greater depths.
Number of species refers only to those fallied Jor Inshore sands, Deepwater
individunds Jtave been counted but ot az vet fully identilicd s to specice,
Sce Table 13 for estimates of total Crustacea in deepwater,

2.5 [ms 630} fyns
Amphipods, 46 species 257 699
Crabs, all groups, abont 18 species 12.6 23
Blepharipode accidentalis 83 ]
Crrcer sp., juveniles 0.6 AL
Hermit crabs .3 (8
Lepidopa myops 5.3 1]
Pinnixids 0.4 12
Shrimps, all groups, abowt § species A i3
Callienassn sp. [ 4] 11
Mysids 1.a a7
Isepads, total about ¥ species 1.4 26
Ancingy daltonae +4 u
Edotes sichiftioralis 7 L9
Munne sp. 3.4 1.3
Cumaceasis, tokal shout @ species i35 78
Diiustyinpsis tenuis ull 19
Copreilids, 2 species 1L s
Tanaids, 2 specios 1.8 46
Copepads, 4 spocles 9.8 na data
Ostracods, 8 species 37 437
Mabalinceans, 1 species 0.5 9]
Barnacles, Halrrius sp. 2 negl,
{Pvenogonids == arachaids) 8.6 2.5

Table 18
Faura) groupings of Amphipoda on shaliow beltoms, 2.5 fathoms
RESTRICTED TOQ INSHORE SANDS PHIMARILY ON MUDDIER SANDS

Atvlus tridens IN DEPTHS OF 6 to 2 fathoms
Eohaustorius washingtonianus Acuminodentoptis hoterurapus
Mendibulopltozus wncirastrotus Ampelisca cumpresses
Aepaluropus longimerus Asnpelisen cristata
Monocrdodes hevimanay Argissa himatipes
Parapharur jonest Prraghoris obtusidens
Paraphoxus bicuspidatis Parophoxus variails
abereant form Paraphorus stenodes
PRIMARILY QN INSHOHRE SANDS Tivor: hiocellpie
BUT OUCURRING ABUNDANTILY Uristey erdafladurus
ON MUDDIER SANDS TO DEPTHS ALGAL INHABITANTS
O 20 FATHOMS Avroides colisbine
Paraptorus episions Aumpitfioe spp.
Peraphiozus heterocuspidaties Buten tramgporsy
Phatiy Incia {2650 fathomsy Ischyrocerus pelagons
PRIMARILY INTERTIDAL Purapfoxus abrosius {sands of
FEricthorius brosiliensis keolp boeds)
Parapleustes pupeitensis Piwtls brevipes

Cerapus jfubudars
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Phexocephalids (genern with suifives “phoxus™} as well as Evhaustor-
ius and probably Monoculodes, are distinety f}un(rwm» whereas species
of Ampelisea buitd Lubes inseried slightly ista the substrate. The phoxo-
cephalid Paraphoras abronins, has ah: 2ys heen [onnd associated with dense
living algal hettows although i probably nakes burrows in the substrate
anwonyg lfif- olgae.

é\llhow’h a namber of samphipod species are more abinodaat in depths
af 21-50 fathoms thon in sands at 2 to 5 fathoms, 0o species of the nshore
sandds finds its bighest [requency o the 21-50 fathom zene. This indicates
a poor penetration of decp water species amio the inshore sands, Peruphoxas
Bicuspidains, & deep water speeies, is represented on the fnshore sands by
a form requiring nomenclatural distinction,

AMFPFHIPOD SYSTEMATICS
Fnmily LYSIANASSIDAR

Gers Uristes Duna

Dristes Dana, §. Lo Barseed 1962F 2536 {witl: synonymy).

Reatanks:  Barnard, by disregnrding the degree of subehelairness
i pnathopod 1, has fused o number of senera to form a new coneent
of this genus.

The Tollowing kev s hased mainly on ormamentud characters, sinee
the deseription in keys of small gnat hopodut gradations Is laborious.

This genus is very close to Try phoss fmdmhn" Tmetonyx, see I, L.
Barnard {19621, d:ffﬂm!f by the often subtle propor%mn hehween the
Fiftis and stxth articies {Jf Unalimpuri 1 oand by the small bead largely
covered by coxa 1. In Pryphose, article 5 is Jonger than article 6 and in
Liristes, artiele 6 35 donmee than enjele 5. On Llll?; basis Uristes notalensis
K. H. Burnard (1216} is toonslerred to the genue Tryphose, Uristes
induraizs k. H. Barnavd {1923} swith ibs very small Tirst coxa belongs
near the gonns Garvthenes, possibly remariog ihe erection of a new senus,
J’f:;;pwrawrfm; differs Trom [iristes by the expanded coxa 1 which in Uristes
narrews slightly distally as in Pryphese.

Orchomenella (7Y abyasselis Stephensen {1925) i= trunslerred 1o the
genns [ristes because its mandibular palp is altached over the molar,

KEY T(Q URISTES
1. Urosomal segment I with dersally erect, terminally acute provess,
either conical, tentshaped or keel-dike . 2
1. Trosomal segment 1 dovsally smooth ov with rounded bamp o 7
2, Third pleonal epimeron with tooth or prolongation atb lewer
%')ﬂ?"'h’r%é)r COres ... L T T TTTTeTr 3
2. Third pieenal epimeron raunded or quadrate behind o, &
. Urosomal segment 1 with keel ending aowtely hehiind, keel not
CELEL vrovcorereirasrassserraressenssesessmmranivnssers e e snsennenss £Y phl0PS
3. Urosomal segment 1 with crecl. acute condeal provess ... ceasuda
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4. Article 6 of snoathopod 1 twice as long as orticle 5 . 5
4. Ar:zch 6 of gnathoped 1 less than 1.5 times as long as arliele
5. Peraeopod 4: article 2 with coarse tceth at lower posterior corner
of lohe: third pleonal epimeron sharply quadrate; process of
wrosomal secgment 1T osymmudtical oo velin
5. Peravopod 41 article 2 lacking roarse teeth at lower posterior corner
of lobe: third pleonal epimeron roeunded at Tower posterior corner;
provess of urosomal segment 1 asymmetrical oo, alivasalis
G Process of vrosomal segment | decumbent: lateral lebes of head
acute: thivd pleonal epimeron bulbons behind: articls 6 of
pruthopod 2 more than 24 as long as artiele 5 oo, gigus
6. Provess of yrosomal segment 1 wflmzw' lateral ?0 S u[ head
sub-ohtuse: third ;J¥e€andl epimeron scareely emivex behind g
article & of gnuthopoed 2 fess than 14 as lony as artide 5 e,
et s st nrese s aneeennen . EEEH GNPV, B Bp,
7. Urosomal segment 1 with narrow, deep dotsal noteh ... Jufeufis

7. Urosomal segment 1 with or without shallow dorsal depression . 8

8. Third pleanal epimeros rounded or quadrate hehind e 9
8. Third pleonal eplineron with tooth or prcﬁmmgutian Gl pusterior

JOWET CUMMET Lo s s vesss e e smsesseeeseocane Lid

9. Third pleanal epimeren with h‘iml edge ;war!y str mai% UTOPRIOP I

9, Third pleonal epimeron with hind ed iﬂa} strongly couvex .o, bl
10.  Guathoped 1 with very oblique 1}a§m, its article 7 lmmg, greaily
overlapping the palm vvoonncn wmbonaius
10, Grathoped 1 with neary transverse palm, it article 7 short,
fitting the palmy o i e
v Galilornian species 1o be deser. Ly D, Hordey
11, Artiele 5 of gnathoped 2 twice as long as article 6 ... barbutipes

11, Article 5 of maathopod 2 less thar 1.3 times as long as article 6 .., 12
12, Lower edge ol article 2 on peracopod 8 oblique o
veenen stthiehelatus
12, Lower edoe of article 2 on peracopod 3 rounded the uli
_ widilh of article 2 oo @B IERRERPIVES
13, Third plesnal epimeron prolonged al posterior lower corner (.

134, Third pleonnl epimeron with distinet posterior toath oo 14
4o Gnathopod Y simple v e SR 13
Ido Gnalhopod 1 subchefate ... SO X ¢

15, Article 2 of peravopod 5 with ac u!e pchiez;or }mver COTIET o
c‘[l!c{:mms

15, Article 2 of perasopod 3 with rounded posterior lower corner........
errarsassasareusereatiitsriseesredresassarene iantasieaNt e an s e an e et nees it anrars prodactus

16. Article 5 of pnathopod 1 about B0%: as long as article

G ... . . Beorgian

1. A]iu%e o of gnathopod 1 ﬂimm 33;( a3 leng as article 0 ...




A8 Paoirie NatuRaLIST Yor. 4, No. 15

List of Species Herein Assigned to [ristes

(Irchomeneile abyssoliv Slephiensen (1925)

Tryphusellu olbing K. H. Barnard (1933)

Uristes aniennibrevis I, L. Paraard (1962}

Pryvphoselle burbutipes {Stehbing 18883

Centromadon cafearatus (Sars} {see Sars 10853

Uristes consada ). L. Barnard (19613

Uristes speeies 1o e descr, by Hurloy

Uristes entalladeras v, sp.

Tryvphoseides [uleatns Seliellenberg (1951)

Teyplosoides georgiaenn Schellenberg (1931

Uristes pigas Dana. see Tryphosa antennipotens Stebhing (16838)
Centromedon preduetes (Gobs), see Gurjanova {19315

Uristes serratns Schellenberg (1951)

Uristoides subeliefaras Schellenberp {1931}

Centromedoa ivphilops (Sars}, see Sars 188

Uristes nmbanatus (Sars) see Pseadotryphose wmborate Jn Saes 1895
Uristes velia J. L. Bamard {19011

Uristes entalladuros, new speeies
Fips. 5. 0

Phacxosis:  Urosonial segment 1 with an erect. reflexive, aeeie dorsal
precess: third pleonal epimeron slightly convex at posterior edze and quad-
rate at lower posterior corner; article 8 of grathopod 1 searcely longer
than ariicle 5. the palm oblique, short, the [inger overlapping pahng article
G of goathepod 2 less than one third as long as article 5. slighty chelute, the
finger very short, attached to middle end of article 6: lateral lobes of head
nel as geute as in most sther species of the genus, Males and females
similar.

Howpryee:  AHF No. 5020, Temale, 3.7 mm.

Tvee LocaniTy:  Station 4758, off Le Jolla, California, 32-31-50 N,
117-15-40 W, 9 [ms, Dee. B, 1956. bottont of line yreen sand.

Margsar: 90 spevimens [rom L1 stalions i the open-sea of[ south-
ern Calilornia,

Retaronssir: This species may he distinguished from its relatives
Ly the charaeters presented in the preceding key. It is most closely related
i the type species, £, giges Dana (see Tryphose antennipotens Stebbing
1888: pl. G}, bul differs by the morve erect, actually reflexive process
of urosomal segment 1, the less acute lateral lobes of the head and the
short sixils article of gnathopod 2.

Ommatidea are ahsent, bul a nmss of diffuse red pigment soluble in
aleobol is present on the head as shown in the fzure.

Feovooy:  In southern Califernin this species is restricted to sand
bottoans shallower than 10 fathoms where ils frequeney is 5.0 animals per
suare meter.
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Wig. 6. Uristes entalledurus. v, sp, Tewsle, holotype, 3.7 nm, st 4758: AL
antenna i: B, episisme and upper lip, lateral view: G, mandible; D, lower Tip;
EF, maxillae 1, 2; G, maxilliped: 1.1, grathapods 1, 2: 1, wmpad 3,

Family PHOXOCEPHALIDAE
Craus Paraphoxus Sars

Pacaphoxuos bicuspidates J. L. Barnard
I L. Darnard 16960 219921 nls, 15, 16,
Maregial: 2 spevimens Jron: 2 samples, with the anormally shart
epistomal cusp,

Paraphaxus bicuspidatus, aberrant form

Ihacnozis:  Like the stem species but the epistome iz produced into
a long canival provess.

FBeataeks:  There is litde difterence between Prraphoyus bivwspidatuy
and P, varictus J. L. Bareard (1960a), except that P. sariaties has a long
epistume and 3 or more large cnsps on article 2 of peracopod 5, whereas
P, cuspidutas has u short epistomal cosp and only 2 large cusps on perac-
opod 3. The form described here intergrades these species by ils long
epistomal process, so that P. verietus and P, bicuspidutns differ ovly by



1963 Banxanp: InsHone AMPHIPODRS 463

the fifth pereaopod. 1t is problematical whether the vew form 3= P, bicaspi-
dirtus with a long epistonie or . varieius with reduced teeth un perenopod
5. Several taxonomic possibilities arve evident here: (1) that P, dlenspidaties
aberrant form is a hyhrid: (2) that P, bicespidatus and P perintas arve
but phenotypes; (3} that the new form is an ecophenotype of either P.
bicnspidatus o1 P. varictus. Paraphoxns vertefus and P, bicuspidutus are
nol codistributive in the open sen of southern California according o the
following scheme where it i shown that P. verfefies b a shallow waler
species and P. bicospidains a deep-water species:

Depth, lathoms 10 20 ] A0 50 00
Numbher per square

meter of:

P, varinins 20 7.7 1.4 .5 14 0
P bienspidatus A4 15 A4 134 1g3 08

When so separaied Dotk by morphology and depth the species are
iuite distinct, and the writer arhilrarily assigns the new form to P,
bicuspidoins based on tecth of pereaopod 5 rather than w P veriasies
hased on the epistome.

The snathopods of P, serfatus are more slendes than these of P,
bicuspidaties, hut the pnathopods of the new Term vary hetween the (wa
extremes.

Paraphoxus jonesi, new species

-

Fig. 7

Dracwosis:  Head with a very narrow, long restrum, constricted in
front of eves; eyes large in [emale: lateral tobe of head distinctly pro-
duced; epistome quadrate in front; gnathopmds 1-2 with article 6 shorter
than 5, hroad, the palm iransverse, the raile of lengthe of ariicle 5.0:
mathepod 1=335:25, pnathoped 2==30:23; articles 4-5 of perasopod 3
Lroadly expanded, article 4 wider than artiele 2, the ratios of widths of
articles 2, 4, 5, 62=42:50:40:15; peravopod 4 with article - as wide as
on peraespod 3 but article 2 moch wider, ratio of widths of articles 2, 4 5,
6=70:00:28:12; orticle 2 of peracopod & widely expanded, its ratie of
width to lenglth being 7:8, extending down to end of article 4. itz lower
edge rounded, sweep point {see Barnard 19600 for definition} near cod
of article 3, posterior edge cenvex amd armed with 8.9 small teeth;
nropod 1 with a strong distal peduncular spine, ils culer rmmus with 3
margingl spines, its inner ramuos with one; peduncalar margin of vropoed 2
bearing 4 erect siout spincs, the oater ramus naked, the inner with 3
marginal spines; inner ramus of wropod 3 as long as fivst article of outer
runus: telsonic apices subacute, laterally notched. each bearing a spine;
third pleenal epimeron with straight setose posterior edge, produced inte
a large upturned tooth at the lower corner,

Mave:  Sexual dimerphism typical.

Hororyer:  AHE ne. 399, Temale, ovigerous, 375 mm,
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Fig. 7. Parephozus joriesi, n, sp. Female, holotype, 3.73 mon, sin, 6408; A, lateral
view; B, head, dorsal view; CILE, perasopods 3, <k 5, minus sctae; F.GH, wropods
I, 2 3: I, telsong I, thivd plessal epimceron.

Tyry Locaniry:  Station G408, of Del Mar, Caolifornia, 52-57-30 N,
117-16-35 W, § [ms, Sepi. 2, 1959, medivm gray sand.

Recamionsiip: This species is elearly not Pereploxues robustus
Holmes {1908} ta which it bears great resemblance by the third pleonal
epimeron, and which Holmes erroneounsly figured without a laieral epimeral
Hange. However, the third and loyrth peracopods of the new species are
quite stoul whereas they are very slender in P. robustes. The head of the
new spevies is trichophoxid, with a nacrow rosirum, hence differing from
that of P. robustas.

The peesliarity of the prodoced lateral lobe of the head souggests
relationship with P. agsafe {Gurjanova 1936}, but the thivd pleonal
epimeron is uot described in that speciee. Otherwise, the species is ynrelated
to sther trichophoxid members of the genus hecause of the large tooth
on the third pleonal epimeron.

MATERIAL EXAMINED: (35 specimens from 9 stations.

Disvrinriton:  This species lives exclusively in waters of less than
10 [ms depth especially on sandy hottoms, where its {requency is 4.7
animals per sguore meter.



1943 Barxahn: INSHORE AMPHIPODLA 465

Recent References to Other Amphipod Species
Listed in The Tables

Acuminoderiopus heferuropns in I, L. Darpard (1939)

Ampelisca compressa in 1. 3. Barsard (1960}

Ammpelises eristate in 1. L. Barnard (1054)

Amphidestspus ocudnius in I 1. Barnard (1958}

Amphilockis neapolitenes and AL picadurus in 1. L Bamwrd (10620}

Aoroides colwmbive w1 L. Barnasd {1850}

Argissz hematipes in I Lo Barnard {1062b}

Atylus tridens in Bills {1861}

Batea transverse wad B. lobate in 1. I, Bammard {19621}

Cerapus ticbularis in 1, L. Baenard {1962a)

Cheiriphotis micgeciivies in J. L. Baraard (19093

Coraplium baconi in 1. 1., Barperd {1950}

Evfrrustorius washingtorionus in ¥ L. Bacrard (19537}

Ericthonius brosiltensis in J. L. Barnard {1950}

Eurvstheus thompsord in Skocmaker (190353

Hyale nigra in T, 1. Barnard {1963¢)

Dschyracerus petngops in J. L. Baraerd (1063a)

Listrielle diffuse and L. melonice in 1. Lo Bavnard {10939a)}

Megaluropus longimerws in I, L, Damnard (1062073

Monurniodes hartrrange m 10 L. Daciard (1962d)

Paroplozus ebronins, P. epistonus, P. heterocuspidatus, P, hecubrans, P. obiusi-
ders, P. stenodes, P, spinasws, and P, pariemus, all in 1. L, Darnard (1960a)

Paraplenstes pugetiensis in Bamard and Given (1960)

Photis brevipes and P, leeie in 1. L, Barnard (106243

Prdocerus eristaius in 1. L, Barnard {1962a)

Huditermboldes stermpropodus in Y. 1. Barnard (19503

Tiron biocellate in 1. L. Barnard {15030}
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