
Il.EtATlONSHIP OF BENTHlC AMPHIPODA TO !N'VERTEBRATE 

COMMUNITIES OF INSHORE SUBUTTORAL SANDS 

OF SOUTHERN CALIFORL"'IA 

ABSTHACT 

Amph.ipo.h. e~nr:l tlH~ir cnvU\:InmeHt on inshore $1lttds ol' soutb0rn CoJiiornin 
IJ.l'.C HSH)$£ed. Amphi].:ods. iWl' the most abunrhmt nHtcnu:ru.;tncenn::; on lhe.~e 
hot1oms. Sun·-tttl l:lf~\\' ~>J•cde:£ ave described anrl ;;~\"IH"fll n0111kltdatural pmhloms 
11rt' redewetl. Ftmm:;~ of inshon: s11.nds at·t· imt,m'P:ris!H'tl nheo compared .,1.,-jth 
off$hHre siltict' ~ntrlti. The- pn~viou,!y tlllll(•s,xil>t>d /Voi/sritt·Telliau crmmwni.ty· 
of jutcnuediate dt;ptb.'i i5 ass-.essed m: n pniHI vl rclmcem::e- fur a fliscu;;slon of the 
dumges in cnmmuJ:1ity rlominmu::e, nf 5]1r.cies_ lmp!)Y<~rishmcni nnd of rledi:niug 
animal Jll'lJSit:tr in ;mml;; l11JIU' th~ SlJd TX!th~. 

INTRODUCTION 

S:lnd boll•JH1~-' ju~t. H'H\\'t.!l'd of tlw ~trand awl :-mri~lint' fonn a "JW{:i<lf 
t'nvi.rumnrnl 110ted fur il~ enar~c ancl tmvon~~JliJbled Auh;;;trak, where 
tiPitlwr epifauJHI:<. twr e.\1\"fl)";iin· :<'t!h·!<Hrfaet\ gnlll'fJ-fnrrnil!g f<HIJHt:; lin·, 
.uncl whl'n" lhe en•,'lrormwnt _}s charnd~riu .. d b;.' utodHutlng nJOYt'nlt:nts 

cuu:::e(l hy :owell or by iint?-ar motit>ns of longl:'hore ntrn~nt~. tJnlike epifrnmu! 
regionB of t!w "\van•·dash~·d inlf>rtirlal 70JH-\ in::;hor? :-nnd hoUn.tu!' afford 
little or HH !:JrOil"dion for -"'nmU animal:- hy lt1rge st~l'~Ht• orgrmisms nr by 
Ih:ed algae. and the :::-ut~tndt· is twl ..,uff~;·lt'nt]y nnupnct tn pe-rmit llu: 
def:'}J hutnndng of n--Jany or;:t~lili!"ms. Such t•nvironnwnlr: c-an JK: eml&idL•n·d 
raflwT har"h and rt•,.tri("lhe, t"::O.pt•dttBy in vil'\\' vf extt~o-:;ive N·ofliuu ami 
cleposj!hm th.:~t luke$ phu·t· t!wn: (Emery 1900:;-:iO). 

Dl'~pite dwir IH:':fUm·~ to ;.;hore nnd rNtdy ;Jt·~·r.~ihHity fur cxploralinn. 
Fttrulr hottom:;. ,.t~nwm-ri nl the !"tid :.:o1w and :-ltu11ower tfuw 5 fathom~ ! 10 
u:reh-'-t>'J han•. rttcdn;d HHI(• Mt••ntitm in -_;ou~heru CtlHorub, The ril'h 

al!!al·c~n~red tmd epifaunal .znni'A uf tht: inlertirlal oren han: hcen a.tlrat'tln~ 
!o hinh)gbh·\ und ~hu\lrn-~,.• .::u{!marine re~f;;: nnd oult•rnp;;;, Ni\'t>ff'd with thl;'ir 
:;!dking :,essiiP inhahitant:-;1 han· lwc/1 nllrnc.li\-t' to ;:okiu-dJn·r::., hut !lw 
rt>lntfn•ly harn·n·lnoking ${1mb han" ~\PJH'iln:d w iw a hioiop:kfll de~crt 
to th~ c;:u;ual oh:wrn:r-

Tlw.t the"'e "'dt'~ert'·~Hkt~ art>a"- n·uUv an~ [(•latirdr hanen o[ ,.;;pedf' .... 
ef:(H'i'iaJiy lul'fWr orw:'<. will iw f"f't•n tn' the comp!lds~·m:.. wilh ::oi1ty sa11d 
bottoms. 



METHODS AND MATERIALS 

Thirtr-ou~· hlf'ttlltie& \H'n>: ~d~ctNl along the coo.e;t of ;;outht:rn CaJiror~ 
nia. from S•.tnta Barharn w Sau Die!{n. where the resear-dt tt:Fitt•! Velem 
J V nf the UnivN;o:;ity of Sontln't'H C~JHornia umlrl anchor safely and 
lauuch it:; I'!! Hull hoals I-or the mrwy. 

The minirnum ''"'.ater depth of sampling~ a.hont 12 feet (2 fathm:us:.·; 
\</<lf' tlch:rminerl hy !he (JUter edge nf the surf xmw on ealm r1ayF, aud 
each nf th(' :n trunHt>els W<L" Umitetl senwnnl tn a depth of 5 fa! horus. One 
~o Pighl ~amplvs Wt'n~ luken on each of ihe :n tnm:::wcb, (lnhlr: 7)~ u;;ing 
,:; :=;mall Van Vct•n grah uf O.l s•11mre mt·ler arrnl ("apatity. ·Eueh mmple 
\\':1!-i sercenL•d through mt':;;h o[ !J.;) mill ~~~uarr~ opening:< (Tyler Screen 32 
mt~hjirwh I ~md the animal:- pr~("l'\'Pd ami rorlt>d in llw lahomlory. A 
tninl o( HtO ~ample,.; wns tnkt~ll; ull were unalyze-;1 for Crm.~<.H'I;'-U, Nfolht~cn 
and f .. dobodernmla nnil 52 were unalyz(~{I rur Puiychat"ta. 

The ~('T('Pli tll\'Fh t\'UF ~m.n.Her th1U1 the 0.7 mm nll'}(h ust•tl i11 olhtcr 
;;;uryey;;; in dt~epi?r wo1t•r (~ce ltl'hnv) for It wus su:::pceietl thnl the anima!s 
-.,nmld he- snHtllt•r, Tim~ in r:mnpuring ::tatislie~.;: between shallow and derp 
surveyli 1t musl be nott~t! thm nwn· 2n1nll animals wt:re eoll{:tterl in lhe 
sh111l1;W than iu the dt:ep explmutionF. Nevcrtlwlf'Y.<:; lhe inr:hrm~ iinnds 
ret't:alPd ft'\V'PT F-pecics and r!.'Wer spee[nJl'fll; per St)Wlrt• mete-r. 

The "'de-r>pp surv~~r u..;etl in thi~ compnri!!,Ofl c-on,.i,::Jprl or t.l: loose g;rid 
of 3-48 :::mnpit:s taken with nn orll~lgt"·pt?d~,g-rah in dt-'plh.s nf 5 t;;:) ] no 
fathom:\. This grW CiJ\'~r~ thf JH6l ... quare rni!es nf t't1IHia1 shelf from Pt. 
Com't-:lllion to the twtthern honicr of 1\lexicu. in sot:d)H~rtl Caliromiu (set' 
Humu~ri 1962a '!, Ench ,.:a mph: eornpri:l<es nn a.rea of hoHom o( 0.25 sq1;an' 
m•>ters ttnd was wnshe.t through scH•.en.:;. uf 0.7 nun mesh. 

The p~dndnl rcprf'H•niations of !wuthic cmnnmnitit~ shown hert>in 
have heen uiliei·lcrl hy iJiolo;<:i-'·qJ'i tper;;, eumrrumientinns) n~ unrealistic 
l;;;cau:;e o( the rdntivdy even :'Jp<:!dng; of iht• a11imah;, Codfidents of 
aggregation e-oultl fw enleult~t(•d nwJ !he animuls dtrmped to 1il tlw l't>f'Uh~ 
hut a singh' pkture of that type is nn mon· reaH:;:tk lle~~au::;e it ,.uggf'sis 
that such r~p~tcing );;: repHeativl' in naturE'. H r:;udt mlltlitmlatlun::: are to he 
induded o-ne :ohuu:lrl also at:tcrminc tht- inkl'!'peciiic hnHec~ of n;;sudutlon 
aud l!:sdusion ani1 utlYtnpt lu portray i.ht'f't' fignrntin:ly. Gt?ntraUy, initial 
explor-utnry dfurtl' hllB:' !lw fit!'t tlc!."eriplinn of n community on a f>maH 
nnmltcr o[ snmple!". juf-t as- ttt:xonornist:; 11ften base fJ Apeeies on n lew 
~pecimPns, HPnee. •wcrmanipulnihm nf ~ptrr~e tlatn should not h<~ atlcmpt;~d. 
Tlte5e initinl portntynls are ;<.impiy ;;.hurh:nl~ it; hnHding u world~disperttt"fl 
literature on lhc rlmnlnuut. uwml\(:r.:- of lt~-.·el hottum t:ommunitiL·~~ us ea1it7il 
-{nr hy Thor5cn (19;)7 nnd papt>rB quott~rl hy htm thnf'in). Thc-r sPrw:< 
to impn:~~ the l'.tadt:r -wilh lim r:atl!pamll\'e dcn5lity nnd size of organisms 
in equaltlH"Il~ of hott<Jm and ;;;ur.h impft'?oi'ions nrc LetJt:r Re!V('d hy dh:pcn;nl 
u[ !.he organisms. 
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THE BASIC ENVIRONJVIENT: 
THE 1'ELLINA IlU!TONI-NOTHRIA HEGANS 

SHELF COMMUNliY AT 5 to 15 FATHOMS 

F'igs. Tahles :J.S 

Um· nw~t fir$t dt,:St-rihe the i·a~ie eommunlly helow tht> Jevd or wan· 
ad_:hm nl: fl,_·pths of 5 to 15 fathom:'>. in ordt•r to point uut the di~Linetjve 
t:unntnHJHr 1lomlnutcd the pol)'chnelt· Primtospio malmgreni in a portion 
ai tiw &harlow :;tmd!! nenr the snrf. Two :'pPeiL'~ rlominut1~ r:amly hottow::; in 
tht~t: 5-15 Im depths,_ tile tuh?--huHriing worm Nothriu e!egum> and the 
::.rnalL thlu-~>he!lcd dam~ Tellinu lmttaui. Of the- :·HH snmpies in tht• ~'>hdf 
grid, 9H r·mnpri~· Ilu• 5~20 I:m ri<:pth.,;; covering t:ht• Noiltrio"'Tt•Wtw ('Ont

mmlity. As- i:'N"n in tn.hiet< 2 onri Ht 1ht>r~: iA- a dHf('rt'llt:'l' i:n lht• dt'pth 
distrihution of thl: 1\\'0 ·'tR•ei..,., tlw rdlbw m:curriug In greuler dt>wii\tk.;, 
than Nolfrrin on ;;;hallmn.·r hounm:;. Oq11hw!:w ilH· t1.vo ;;pt·t:les are HOI 

mutually L'xrlusin~, "'_~ tlwt thPTe is IW 1ugie Jn :<epatath!i£ llw t:OJmmmlir 
into Lln; handtt. On n ifnmple-!t)~;;_arnplf" b,~ . .;ls in depths or· r; b.1 20 futh~m·;~ 
there is mutnH[ exdusinH of 1lw t'W\J sr~'cies ln 52((. oJ the .~amplt'~, :-lt't)ng 
t1umittnnce by ow.· or the olhi·r ~"pt"t"ies in 27ji-- of Llw ;.;amph-s and ront!ltly 
equal denfiitie~ of tht~ lwo ~pech•?' in only 21 :X-- oJ tl-w. ,'-aniplel'l. 

Tlw two spr£iL'S nre '-"trnHgly "cparuted on ~t·dinwnt typt~t-'i U:.i ::-.(•(•n 
in table 1. Se(litnflJt,:. domim.tted by Nuthn'a un~ nnwh conrsf'r on tlw 
nrcrngl' thnn ~uunpl1-.!:' dnndn11tf~d b~; Tt'lliua l_lf thu."" in which th(• 1\vn 

""]JE'-ciPs arc lu .. tn ily mixt•tl. 
Sp1·de::-; :Js:+odaled wit)J and forming t~onspieHott::< f'llhtlnmin:mt:s in 

the N()t/uia-'ff'llinn rnmnmnhy nre sePn in lahlcs 4 ami 5. OJ enurHP. tJw 
cornnmnity BUfPpott:? :<P\·1'i'nl h;mdretl olher non-rlomina1il -"Pl't'it"R, Altlu.mgh 
m1.my small t:rust::ux.aH:: sueh ;;ts amphipofl;.; an: mort'" nlnmd;wl thun mo"-1 
DI the tlvminante IIH·y fonu u ue~Hgihle :;;t.:rndinj;! t:rnp. 
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THE INSHORE SAND BOTIOM FAUNA AT 2-5 FATHOMS 

S<mii~ at depth~ oJ le~!' tlmrl 5 fathomF ap~ dominnlr-tl lnr:=:elr );y 
pnl-yehaeli' \HJ;-ms, el'!pL•clnHy Pritmospio malmgretd~ nml n~utfu:"k~, 
esper_·iaBy tht> ehmt T ellirw bnttoni,. Dmninalinn if'i nu exprcsAilln uf tlw 
n·!.:tlive ttggr~'gnlt• t'lft:i(!hl o£ Lhe:-:e oq£an.l~m~ in il>t> '!tandinfi! crop. AJ!huugh 
no adnu1 \\--l!ighh >H•!'t> dt'lt'rminPd it Wtl$. nhvinur'! thnt the;;;t/ lwo ~'peci<'& hy 
tht•ir great J-tr"'I-'oHdt•rnm:e o[ nmu!R•r:>- {Pri~_rnuspiot l11Hilarge ;;i7.e (1'effim1) 
form ihe pTinr:ipal stumlinp; crop~ On ~llml huttr~m"' frnrn 5 to 15 fathom:? 
Tel/ina ul~r, formi" the principal :Handing nop. hut ils codomJnant iF 
Ullothl'r pol)-that:lt• __ Nothria dq:rms. u-f murh iur~er :">ize than Priona.~J,io 
hnt uf c-out6t> nm~id1~mb!y leAA frNpwnL Nolhria dt',t;arts i;; ant n C'Hn::::pi" 
enous memher of sand bottoms ut- lei,;~ t)!{l.!'i 5 fm:,:;. it L-'<- prcpored that the 
~uml,"' ul gn·ater depth hP dutnH-'h::rizvd tt'l n }\Fothrh~-T,,llfna t'ummtmitr 
and ilms:P at lef:'~t·r dt"plh hut with hiAh ~ilt t"H1iier!l he r:ort.;hlt~red a 
Tellirur fttci('fl. uf thnt ro1t1munitx. The inshon~ ~nnd Jannas nre nol continn· 
nus iTnble a) 1u lhnt T<'ifirw. and [>rimw.'ipio \!nminatP 6111y 72 of tlw 
lGO ~amplrs. 

f{datinn:-hip of N{Jtluiu and Tc!li:w h.> medirm dianwter~ of lfedirm·nts. 
Baif:d nn a :-:liJB :-ample fur olt•pth~ gn•JH\·t' thrw 5 fm::-. Duminution 1~ 
<letennirwd in lhe S("nSe <h·ed l}y Tlwr;;oOH 0957), 

l'vledian dhunPte-r. mm 
'SumhN nf ~amph:s 

Tt•litna 
J11l 

25 

TahlP 2 

Samph·~ domiunlr•l hy 
J\othria Mixed Dominalion 

.163 ,066 
1;; 21 

Jl!"nshy perF-quare uwter uf lVot!tn'a uml Tc-llimr in two depth d;u:.;.;.t-s~ 
ba;;:('d nu a 3.-18 :<!lmp!e Onlr posHin; stmples an: tuHied <tnd thl.;' 
rlen~ity per f:{JU-:lrt' nwier c£1intiowd nnlr for puslliH· ~amplN'. fn ench 
c<.t-"e thP two spZ:dt>S ncr·urrefl in al!otlt lwH o[ the 5\ampleB lut,aled in the 
1wo depth dai'-&1;>'. 

Dt·plh L'ht~~. fathom:; 
6-10 

11,20 

Imlldtlua!t: per squurt• mcler 
T dllna Nodnin 
~~ 37 
l:i7 6Ei 

Table :l 

Differt'nCI."$ in density of Nothn'u ruul Tf'llina 1dlh dcrJth~ hased on 
th~.~ 16 ~ample;;. in l<1 hf0:.:- :l an<l Ei. 

D~'pth tungt:, feel: 
:lB-54 
76,92 

lndi>"iduul:>: per 
Tellino 

:385 
100 

squatt· mutur 
Nothda 

48 
1:12 
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Sampler.; dominall'd hy Priotwspio nrc ~o di~tint'llr -"t~parahle from 
tho:-::e dmnlnatPd Ly Tellirw that t!u~y· :;hould hP considered a di:f:Liw:t ~and 
comnmnitr (Fig. il-l, 

Tellinn and Prforwspio art' almost mutually r-xdui'ive as cn-dnmlnan!,.-;. 
Tr41itw, whe11 dominant~ i:c: usually an:ompanierl hy large numlwr."' of liu~ 
cuman•all Diastylop.~i8 ff'mll:s \ser Barnard uml Given 1961 J forming 
sufficient stanrHtlg crop to he consirlerC;"d codominunt with Tt'llina. The 
cunuu:eun nl~o _forms. a coriominunt al linw~ with Primwspio and in two 

0 --~~ 
''I\ 

\ ' ' ~ 
(__) 0 

c 
0 ·':.· 

R 0 
0 

0 

l } 
L ' 

c ii 
" u (> 

l 

''I ,-.0l~ 
0 

CJ 

0 - j 

') 
IE " 

t>Q 

D 

Fig. L Pictorial repn::~en!J1tim1 of the lVDihria-Tellina cunuuunity in tleptln of 
30-95 feet as outlinC'd in table 5. shmvlng lhe a...-emb:'e composition or H samples 
ht•avy· in Nothria, utTangt'(l on H quarter squaee: met.m· plot and drn'-Vll 1o scnle. 
A, .Nothria; D. Tr•liina. C. Primmspin; D. Nephtys; E, !Hacunm; F, Clweto::;rme; 
G, Goniada; H, t11agclona,· I, lluplosculoplos. 

a 
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Table .1 

Ilepn':"''-'lllatixc samples of the Nothria degatu-Tellina buttmri earn· 
munity from 33-92 Iont d{~pths .in ::;outiwrn California to show frequencies 
of prim:iprd associated species when Tellina cmml;;; are high ami Nothria 
r:ounts: an• low. Compare with Table 5 
Stotion of V clero IV 5965 +Ali7 +75R 596fi 6059 5373 5011·3 575:! 
Depth in feet 3R +5 5,~ 38 51 5+ 5i 9:2 
Nul!lber of specic5 R2 130 HlA 81 !13 117 03 78 
Numbet' of specimens !50B 179fl 2115 731 ++6 +:2+ '1119 ·1-fH· 
Telfinn /mtloni M 2'51 100 GU +li 36 35 33 31 
Nothria elegans P :3 fJ(il I 5 6 5 l:l R 
!IItJgelona spp. P H :1 ·l•7 I I 0 72 
Gonimla sp" P. IR lli 3 10 l-4 II 21 3 
1'/zahmcsm sp. P. i7 lG ·I· 2 
ClmPlOChnc sp. P, 351 ·kl 9 12 5 U 75 15 
Hnploscoloplos elongntus P. 15-3 A+ ·t 35 2 7 8 2Jl 
Spiophanes hombyx P, 6 ~ 2 
Spiophnnes missionensis P 1:1 4 S ·1· 
Aricid('(t spp, P. 13 fl ,3 to 5 I 7 35 
Neplt(l"S sp. P. ·tO fit 15 to 3 t2 11 
Prionospio ,vpp. P. 319 35 fi+ 149 70 2H 1"~ 103 
l'vfawma ynltliformis M. ! ·l• I 8 1 
Solen sp. 1vL ·I· G 
Olivella spp. M. + 7 17 2 15 
Astropecien r:alifomiw..s E. J D 
i=Nothria iridcJcens; P=polychnetl!; I\'I=mollusk: C=crtHlact~an; E=i3chinmlcrm 

Tahle 5 

Repn•,.entntive ;;aruples u( the Nothria efeguns-Tellina bal!onl com
munity from :19-95 font deplhs in southern California to show frequencies 
nf principal a:-~ociatrd spel'ies whl'll Nothriu count~ are, high and Teliirw. 
enunt~ nre low. Compare 'With Tnhle :L 
Station of Felcro H' 51131 6t5:5 47il 
Depth in feet 89 95 Fll 
Number of species 101 1"16 
Number of specimens 79() G!J+ 
Nothria rdJJgans 40 36 
Tellirm buttoni 62 17 
Magclarw srr. 30 5 
Goniflrla :rp. 15 23 
Thalenessa sp. 5 G 
Chaclo::xme sp. 2 1 
Hn.ploswloplns r:>lurtgatus 3 2 
Spiophancs bombp: 
Spioplwnes missinnensis 
Aricidt!tt spp. 
Nephtys sp. 
Prionos11io spp, 
Jlr/rJcoum yoldi[ormis 
Solen sp. 
O!ivP!ia spp. 
Astropecten mlifomicus 

{] 

0 

29 
fi 

0 

1 0.1 
923 

35 
IG 

Q" _, 
7 

+ 
fi 

52 

0 
D 

5758 
5+ 
77 

852 
29 

105 
26 

1R 
17 
•!5 
15 

7 
10 
5 
0 

.J&H 
39 

101 
1055 

21 
27 

210 

62 
62 
5 
+ 
3 

10 
H 

I 
0 

+752 
90 

106 
+66 

20 
H 
7 

3 

7 
32 

3 

1 
6 

5835 4719 
76 85 
G2 6·~ 

3{8 
20 

102 
2+ 

I 

5 
3 

13 
3R 

0 

331 
20 

10 

5 
2 

20 
1 

0 
I 
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~UOl]Jir:: wus- the onlv domintmf (ta!Jk· (f;. Ead1 of !ill: tlw~t~ me-Hiioued 
'"""'"· th~~ pniydHH;te. dam, ami cunntn1m ;., rdttl:ivdy iw!t~JK'lldt>nt frf 
r<ach olhe_r; l 1) 1Aiinu rwd Prhmospio -tin~ ,thnnst nmtuu!i:r r~dusivF ~ { :l 1 

Temna nnd Diw;tylopsi-s nrt" ~tmng!y a"'sneinh~tl~ hul OiaMJ'(opsis a!no muy 
join l;ri<-lfH)\pto or He-ear alone. That rmy mm AAmple rcpn>::"'ULS a largr: 
sUTTnmHiim! t.lfNt of i'pe('Hi<-· .-luminaliov hy the comhinallt:m,. rnenliouetl 
is prohalAy false; nne ean vi;.unli?.e that u smuple dominate,) only by 
l}ia.~tvlopsis n·Jay hnve hl!'en tukt•u, hy dutnc(:, jufrl at lh;.• ··d;z:P •J!' a ptHch 
ht'<tvily dnminatt:•d by either T'dlinu or Priunospio. 

Fig. 2. Picwrinl r\~l't·c;;en1ntlr,n nf the lVothritt.TdUn,l Hnumtmity in df'pthii of 
1H·02 feel ns (lU1:lb:<Jd in lal)lC' •}, with high density ui Tdlina oml low 11cnsiiJ' 
nf Nothria. Drnwn lo sr.nle on n '-lll<'H'\t·r sqnnrP nwh•f' ploL The largest clm:r: is 
Solen sp. 
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A rli:>tlncl relationship esiBt;; !Jptwt:en domiuntion and the roar::<enL'fA 
of the :-;uhi<lrate, as ,;t~f'n iu Tuhlt>,; 9 and 10. Primw.~pi() ;,. n4a\l"(l to nearly 
]Hire r;ands. wlwrt>as hoth Tellirw and Diu.~t.ylopsis are as~oeiated with sands 
!waring high perc~:ntugl:'s of >:ill up tu 30ji-. Otlwr ;;;pedes are shown in 
Tahle 10 for comparison and to dt"mon~trale thnt ::orne show a distinct 
r<·!alion;;hip to ,.;uh;;trate._ tdwrens othPr . .;; :;lww liule. 

AnothN dominant 0! enn!-iidt•rahle impurl a nee is the :,:naiL Olh·dlu 
btwfitYt and related varietief'. hl" nn~ntgt: tlen;;ity jWT i;ff!!HTe meter is :J-8 
individuals but it is a Nldnminant ln onlr 12 of the lOO samples. wlwre ib 
frNtttenf·y i;; higher than Em 1wr ~rrmlrf' nwh'r. 

RELATIONSHIP OF THE TEU!NA COMMUNITY 

Fom kinds of sund-dwt•lling ;t:;.,.,r•mhlagvs hnn; been desrrihcd herein, 
three nf whirh are cnn;-;.idercd fndt•:" of a Te!lirw t·ommtmi!y ond !he fourth 
n di,otinct community of polydJaetr~, Priorw.~pio. Thor:;rm (t957) has sum
nmriz~·d tlw tbwrivtitm;o of four ol11er Tel/ina communitie.-;, from the Korth 

Table G 

Comparison of shallow Wtlli'f ' 0 § E •·ommuuitit•;> dnrninatt>d hy ,VDth- 0 ~ 0 

ria. Tdlirw. and Primwspiu. Num- ~ ' ~ v 
.s f§ " 0 0 

nals fnr :-<pet:ie~ indimh" density 
~ • 0 ~~ ? 8 per ~quart' meh~r. 
~ - -'-' " 0 " c " " ;;;, ....; lil:.§ -~~ =.r.:::: 8 '-1 ;;:: ·c t:: <::0 v-

Of., 0 0 ·2 
·~ -' -<; i?.-·E ·~:: ~-e @:2 ~ - 0 ~~ -- ,£ 

~] 0 0 ' f-,2; f-' ~ "-
Number of !'<lmples 8 ij j f 28 
Depth in fl'-ct 39-95 38-92 12-30 12-30 
Avct·age numhet· of speci.:s 

per 0.211\~ 91 9'1< IT 35 
Ave1·age d~mity of in&drluals 

p?r StjUilT~ rneter 3370 5·WO 1600 .2830 
Metlinn dinnwtrl' of substrHte pnrtkles, mm .073 .07{ .063 .105 
Percent ~ami in suhstratB -kl 6H +S HS 
Nothria df!IJ(ln.f 1+2. 28 0.2 0 
Tellina buttoni 152 370 ·l>fi 26 
Priono.spin malm~r"eni m Hl5 j 90 t7~0 
Nephtp sp. 75 99 55 :i1 
Hnplosr:oloplos clcmgatus 59 !96 23 33 
llfageiona spp. 2+~ 9" H 6 
Gon£oda sp. -n ,_ 62 ![1 ;~ 

Cluu;to::.one '"' 62 331 5 +-!o 
A ricitfea spp. -n "- 50 7 /j 

Dias.tylop.~is tenuis c 30 2f 1 586 86 
Oliuc!la bodiw M • 28 73 J-) 
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Sea. the 1\'leditermm~all, t)w norlh\\T~t~~nl Alianlic and l'\Pw Zt~aland. Th(•,:;e 
are dominalerl hy ~prcies of Tel!irw ntlwr lhan T. lmlloui a!HI in two 
nt~c~s are dominuled hy pairs nf Teflina speeit·F . .l\one of thc•m has a 
polyl'haete~ :;uch as Nothria, for a prlneJpul ~ubdorninant Two nf them ha\'P 
the sea~stnr A-'ilrupech'n n:-> a principal ~uhdominanl. Thii:' f:!:L't1Ui" furmi-1 ~1 
:::izeable hulk of e.tunding crop in the inshorP. sand ~:mnmunitie:-: of ~ollllwrn 
California. In ] 10 grall~ uf 0.25 ~quare meter capacity in depth~ of 5 to 2.5 
fathon1o;, rt'jH'l',"l~nLing all of the :-:and \'ample~ in the :1-lB ~talion f!.T.id~ 
A8lropecl-er/ <'ali,lunricus htul a rlt_·n:.:ily of 5.0 pt>r ."-qlwre nwler_ 

Fig . .3. Pictorial repres::ntalion of the Nothria-TI!liinrz community in depths of 
12~30 fe~t as repn~senled in column 3 oJ table G, Tlte snn-il is Olivdfa sp. Drawn 
to scale on a f]Uartor square rm:ter plo!. 
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Thrl'e nf the other known Tdliua cmmnunilie:::- of the world support 
a species uf hcurH:lum Dmm.Y, whkh in snulhL•rn Culifornia occurs in 
intertidal sumls hut ha.::- nut het>n [ound in our sample::;, I do not nmsider 
thut lhL• enmmunilie.'f flc>:-crilwd hen•in tuntinut· into the ~urf i'.One to indurle 
or~utd:'m~ !:iU<:h u~ Dorwx or the !'-itnd-eruL Em,rila wwlof:!u. Samkmbs 
of th1~ genu~ Enu~rila appear to he f'on{ined lu tbe narrow surf belt in 
::;onthern CuHforniu. whereas lhuse known as Lt•pidopa myops urc a 
conspieuous d('ment in depths of 2-5 falhom_to; along ·with the l.argcr and 
mn•r Hleplwripuda nccidentalis. 

Terehr!d snail,..; ure a rlominnnl t>lt•nwnt in other Tf'l/inu ('ommunitie."
imt in !-\UUlhern California I he ~nnil Olivellu is a cmv;picuou:: sul1dominanl 
in tlw in;;hnre AatHl ('Ommunities. Ophiumids anrl Sl'il un·hins an~ not 
imporl<tl!l in ~m1them California inshore suul~; tlw :-;and-dollar DtmdrasJer 

Table 7 

Di:-;trihution of ~tiH1l)h_·s from im:hure !-'i.lnds of ~nnthern CaJiJurnia 
showing ~~wdinw11t dasH·~ in lerm~ of percentage:; of sand. Zeros indicute 
samples not <Jiudyzcd for s(·tliment. 

5 fm~ < > 3. Ims-
80 8() Ellwood 
80 80 80 2 Goleta PL 

RO liO 3 GolPtn 
60 eo 80 + 2 Ml N. Stn. Barbum Pt. 
ll 0 2fl .[() 20 QO ·I[) 80 5 SnntH ilm·barn 

~0 R Sommerlnnd 
-1-0 ll +O HO 7 Carpinteria 
60 80 80 8 L<IS Pitas 
·ID 40 fll ·~0 BO 9 2 Mi S. Las Pifn!i 

80 10 Vmlluru Hiver 
80 80 II Ventura 
80 0 60 80 12 Parudim Co\'1.! 
80 80 l:l 2 Mi K Poradise Cove 
Rll 80 14 •I• IV!i E. Par;Hlis:e Co"e 

ll Rl) 15 Snnta :\llonica 
·10 20 ·IIJ 8() 16 Padfic 0('t'ml P<trk 
80 GO 80 17 Sunset Deach 
80 HO RO BO 18 2 Mi s. Suns~l Beach 
GO 60 BO 80 19 Huntington BBarh 
20 60 60 Bll 20 Co.sl11 J\'Iesn 

0 0 2! Slln Mateo Pt. 
60 BH ,so so 22 Arro,vo San Onofre 
60 60 D 80 ~3 Snn Onofre PL 
80 HO HO 80 :H BIJm 
.fO (iO HO 80 25 Santa Mnrgnrita 1\, 
Bll HO 80 36 Sun Luis Hey R. 
80 80 80 . 27 Oceanside 
BO HO 00 80 28 Snn Di.ego Area 
HO 80 BO 80 2fi San D-iego Area 

0 0 00 30 Snn Diego Art: a 
BO 80 31 San D.iego Arn.u 



ot·easionaUr lonnA ~mall ]_,t'tfs u.mf the ~nmll t~·hjJHJiil L)'tf:chiuw; muma•sus 
Ot'l'urs in a <leu:-ity of cm1y -1-.0 1wr s:qtmrt> mtlr:r. Thorson ( 1957 i has not 
used jmlyrh.tH·trl' a~ churntteriFlle 5fK'cir~ ... in hi~ :'Ummary oi o!lwr Tf>/Una 
mnunmtilit>.s. but in ,.;nudwrn California~ rt~ far we_ s.;tanding· crop i~ 
eoneerneil, SPYPral spf-~1·\r-.. musl he recugnizP.d a:c~ chnrueterlzing Tcllinu 
communlth,~. os showu in thl'c mTompanyjug wh]('f", 

J n other pur1:: of. lhe \\'lWh.l Tcllino commutlitie~ merp_-t: ul greater 
tleplh:-' nnfl on i'::'Hlitor h••Uont~ '-''lth hmu.~ cummtmhk~. hllt thi;;. ;hws nol 
oreur in sm1tlwrn CnHJrrrnht. Hather. ilw merging tnkf'i> phlt't> with Amphi
otfia, AmpltJ.r;plu.~ vr l .. Jstriohd~Hs ;·nnJtnuniti-t"'g l.~t·e Bnrmnd und Hartman. 

Fjg. ·k Jlicwrial repre::~entntior! of th::: Priorwsp-io r:ommunity in rl~:ptbs of \£!.30 
feet as r(_•prt551?nlt:1tl i.n cn!umn ·'!- of h1b!e 6. Tlw :;and t1·nh ls f .. P/Jido;m sp. Dt'llV\'11 

to sc"-lle on a quartN' fi'JlllU"e meter plot. 
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1959. and Bl.lnlurrl anrJ Ziesenhenne. 1961). Macvuw communitiel'r .usso· 
r-ialed vlith estuarine condiljous, are not found in soutlu.'m California~ since 
embayrm:nls are of lagoonal hydrography. The genus Macoma oceur~ in 
the open-:-;ea of Rnutlwrn California hut in low numbers. In dPpths of S tn 25 
futhom~ in tht• 110 ~and samples 1m~ntioned abon~, Mar.:oma occurs in a 
rlrnsity of lS per square mt:tt•r. hul heranse ol its small body size it is not 
considered a prineipul suhclominant hy wt·ight. 

Still to he rlese-ribed for icioutlwrn Calirornif.l. are tbt• following com
munities: !1) nl'etls of very coat:'l' :::aml where lhc polyrhaelt's ilolhria 
sti,ti,mulis and .Spioplumt's bornhyx dominate~ with patehes of the lancelet, 
llrandliostoma, o.nd tlw ~ipuneulid. Sipunculus nudus: (2'! coar~e ruJ,lJiy 
:-hnlinw bottom~ dunlinatl"d l1y tlH~ polydw.etl' !Jiopnlra ornata nm1 red 
algae; (3) det~p-water ~lope t·ommunitit>s in depth~ of 50 lo lUO [atholl)s 
wlwre the following <~s~cmhlrrg-e,:; have lwrn identified hut thrir rdntinnships 
not yet fleducN1; Cldoeiu and Pt•clirwria, /lmphiacantha, Ampltiodia 
digitala; f4) shnley !'emi·PpiL:mnal bottoms in de-pths of ::lO to 50 fathoms 
'Whrxe !he m•sting dam llmrgdalum dominates; (5) gmYel bottoms at 
50 fathom:; where Ampeli.~ca dominates;; {6) 11£\~l'rtihinges oi l'itwixa; (7) 
ntbers of Capitella: and ( 81 the Clutt•loptr_~rus eommunity of shallmv ruhh1y 
holtmns. 

THE LARGE ORGANISMS 

Tlw inshnrt" sand fnunas ure compost:'d mo::;t]y of ~moll organi~ms lef;S 
than 5 mm in length. Except I or Tclb~ua: only l 0 of the more than 275 
~peeiE's of .:mimat~ identified from tlw samples mny he considvn~tl large nr 
conspicuou;;;. 1Ho5t of lhest> nre eomparatin"ly rnrr organisms in thP- sense 
that few were eollected in tht• Famplt:;:; hut their ~ite prohahly accounts for 
the Lulk of the ~tanf1ing crop in till~ nl'e<t considert>d. Ne\'l'rtht:>less, theil' 
:::.parsity precludes their u:-e as kerf' to ilw idFntifieation of the Prionospio 
and Ttdlina fuc:il'S ~im:e most of them onur in only a fraction of tlw ~amples 
nnd only u Iew per sguare meter. Smal1er animals that arc collf'ded in 
more than 50% of lhe samples are more usdui lmlicators. Furthermore, 
il IilUi:it ln: remembt'ft'd that !he :;muller species prolmblr have a greater 
hll'nover than the large ones so that tlw prinripal hioma~s (growth of 
protnpla~m pl'r yt>ur) may !"l';'>lde in the :"mall rather than the Iurge 
nrganisms. 

The largrst organisln~ are lhe ::::and cmhs, Blcplwripoda. occidentali,'i 
nnd lcpidopa. mrops~ two unidentified ::;pecir:-1 oi hermit. erahf~ the !Hl.ltd 
dollar DtYtdrastcr excentricus, Jar~c snails Palinict~s lewisi and OliveRa 
boetica, the clam Tel/ina lmuan.l, ihe sandworm polychaete Ncpfllys cac~ 
cnldcs, the tuhe-clwdling inrmer-worm Diopatra ornata and Lhe sundy~tubed 
worm Owen/a fusiform is collaris, A few other largt> hut veq' spar-se S:}Jecies 
in our :.arnples are nut listed hut may he characteristic of thi' nrerr. Still 
other large spedes lmv~ not appt~arccl in our samples lu1t may also he 
characttrislie of the area, ~uch as tbe deep hurrowing rnzor dam Solen 
sp., and the 1nrge polychaete LoimJa sp. 01:'emdonnlly the polychu~te 
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Table 8 

Dominant Bpedr:s and combination~ iH the inshore sand Iauna of 
southern California. '!.dth a:::.~ignm<"nt lu eonunnnities. Basl!d 011 100 sam~ 
piES from h~s than 5 {ms. 

Number of samples domhwted 
PrionosJn'a communit:r 

Priunospio malmgreni 
Prionospio malmgrcrzi.Dinstylopsis tcnui~· 
Prionospio~DiaslJ' /opsis-T ellina b uitoni 

Tdlin(l butltmi fAcies of Nothria degcms 
-Teltina buttorri commtmity 

Tcllina buttoni 
Tell ina buttom'·Dirut:rlopsU tl!nuis 
Diastriopsis tenuis 

Dendmster f!:L"CentricuJ' mmmunity (sand rlollne) 
Miscellaneous donrinnnts 

Thary;r sp.-Guniwla liitorcu 
Scoloplos armigcr 
Onuphis ffNmrita 
Diopa.tra ornata 

No domimml 

Table 9 

47 
6 
1 

2 
13 
2 
2 

100 

Helation:;hip of doruiru1.nce in the samples: to substrule charac.teris
lieR. Ra;;,ed on 100 :;amplt:s from less than 5 frns depth. 

Dmninunt species 
Tellina 
Prionospio 

.A_yem.ge 
Percent suml 

31 
B5 

Table 10 

Avernge 
I\'ictlian diameter. microns 

65 
102 

Dl'nsily per square mele.r oi various animal classes and important 
!-~pedt';:> according to perecnl o£ sand in samples. 

Gt·oup 80 60 40 20 
All animals. totnl !BOO 3400 ~BOO 330{) 
Polychae-te:: 1690 17130 1660 970 
l"vlollll.'iks 72 2·~0 250 ~1·50 

Crustaceans 290 4·90 780 630 
Priurwspio mrrlmgre1d 1180 1050 340 iO 
T<:llinrt buttoni 20 G3 !35 300 
Diastylopsis tcnuis 3G 110 177 153 
OlioeUa spp. 2{1 38 60 36 
Nephtyf; rxmcoides 28 51 13() 5{] 
Hnplascriloplos elongatu:x 25 1+ 72 55 
Gonirula littorcn 39 46 15 10 
Paraphoxu-d epistomus 5+ !B 35 { .. J, 

Pampho:rw; bicu:rpida/lls t D !)() 41 '1·2 
l.t!pitlopa myaps 6 :l () 0 
Etlotca sublittoralis 2 5 29 23 
Andnus daltonae 6 2 0 () 
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Cluwloplerus rariopet!at.us huild::; tuhc:- on sand and ruhhle hottorn:::, e~pc
cially in the Channel !~lund~ and off the Palos Verdes highlands, hut along 
the n~~t of the mainland :"he! f. Chaetopterus i..- not conspicuous. 

The polyclmPle Diupafra ornata i..- not eonsidt~red eharacleristie of 
sand bottoms, allhough it i:; occasionally found in marginal situations, for 
it is characteristic of ruhhlc. ~hale or gravel bottoms around rocky head
lands and indeed form:- tilt' mn~t conspicuous dement in a eommunity lo 
be nanwd for·it (:;et~ JJiopalra ecolorws in Slwlfnnl f'l alia 19;.15). 

Table 11 

Den~it.ie::; uf Yariolls g-roup~ of inn·rtehralt>:- in sen'nd depth das~e::: 
on the coastal shelf of ::.outhem California. Data for 2-5 fms das~ hased 
on ](_)(_)samples of 0.1 square meter (Hartman, Hamard und }om~~, 1960). 
Data for other f'lassPs hn:::ed nn 170 samples of 0 . .25 square meter. 
Depth, fms :2-:i 6-10 11-:20 :21-30 .31-.J.fJ ·1·1-50 51-60 
Pol.rchneta 1292 163-~ 1730 '1225 1515 H25 ~H7 

Crustaceans +:17 1+15 1060 1185 1885 1685 lfi70 
Echinodermata .~6 I~.') 215 590 1100 970 7+0 
Mollusca 172 _,20 +Hl 335 lBO 725 3+2 
Others• 51 15+ 225 120 t25 -1·9 50 
Total 19HH 367H 3U70 3·!-55 5·1·55 +85+ 37+9 

61-100 
1090 
1190 

9 
3mH 

• less 1JellHJLodes. hut. iuclutling uenwrtealls, coelenterntes, hl'yo·r.oans, sponges, 
Ilulworms, phonmids, ami chordates. 

Tahle 12 

Number:' of animal spt'£'ie:' per 0.20 ~quare meter on inshore t"ands 
compared wilh lho~t~ from deeper shelf. 

Polychaeta 
Crustacea 
I'viollusca 
Ecltinodernta!a 

Number of species pm· 0.20 square meter 
Inshore sands. 2-5 fnts Deeper shelf 6~50 fm• 

20 39 
I+ 28 
fi 15 
l 5 

Table 1::1 

Total uumbers of animal :'pecie:-:; on jushorc sands compared with those 
from det'JWr shelf. (See Hartman, Barnard and Jonc:o; 1960 for species lists 
on shallow :;and~.) Deqwr shelf ya}ue:' are estimates. 

Polychnetes 
Crustaceans 
Mollusks 
Echinodem1s 
Others 

Total 

Inshore sands. 2-5 Ims Deeper 
95 
97 
6·1· 
I+ 
15 

277 

shelf. 
700 
350 
300 

70 
200 

1620" 

6-50 fms 

* Ahout halfway through the anuylses in 1959 tlte Hancock survey team had_ 
identified 1106 species. 



1963 BAlE\'_-\Jll>: l~SHOilE AMPHIPOU.A !53 

The sen-stnr Ast-ropecten caUJomit:u8 HL'L'tlf:'i coHspit·uou~lr in rlepth:0_; 
of 5 to 20 Ims as ed(leneed by the 0.25 ;;:quan~ meter grah samples hut 
W.::.l.3 nnly sparsely rreovl'red in 2-5 [m depths prnhahly hPcauH' of the 
;;mrrll .'"izt- uf thP 0,1 ~qm:m• metPr grnl1, 

ABUI\"DANCE OF ORGANISMS 

It might be PXfWekd~ IJeeaUH' of their n·latin~ly smaliPr hody si7.t"!'. 
that the animal~ l'IWOUHtered on lhL· in~hote fand;-; would be mure aJmndant 
lhan thnst< found nn bottom"! oJ higher ~ilt perce-ntage:; in gn~att~r dl•pth::'. 
Hmn•ver, tlw iilati:o.lkf" pn\~(·nlt•d in Tahh"'};; 11-l;l shnw lhat bultom;;. in 
deeper ·watt~r hm·p more animals ]JPr ;jflUJ.Jre meter and more spl'eie."l per 
unit area. <''Yen li1ough the strt't•n me:;,;h ured to cullf;"!'l the animal~ wa;; 
somev.--hnt col.lt'!;Pr. That this a!Jundanl't~ is in pnrl <lin~l'lly us~ociatrd ·with 
the eoarser grain size of the inshore sands is ~hown in tht' fal'l. thnl mon~ 
tlum 5000 nnim:ds per ~quare ml.'ter were founJ on fiw~ :sanrl;;; ht>low 5 
Ims tk·pth (dnta [rmn oifslwre f:Umplt•f. reported io llaruarrl. Hartman and 
Jom·s 1959) and mon· thau 2500 animal." prr ::tpw.n~ mdt>r on coarse s;:mds. 
heinw 5 Ims depth. 

Factorf o!lwr than grain Hize al:-\o muy he rPlatt·d to reduced animal 
fn•qJw!lr:ie:i un the in,.,Iu;rc sand::.:.. pt>rhap~ ·s-\t't"ll uttion and the erosional
depn~itinnal cydl'. It may lw PXpt>dt'tl lhal food :-:'Uppliefl in tht> form of 
debris are availnlile in quantity on lht· in~hnn· ~am1s although it may ul:-;.o 
l:w e:x:peL'tl'd that a largr portion of thi::; muterizd i:- t·arrit•t! ~CTos-s the 
.in!'hon~ sands und rh:po:-ited in deeper truieh•r wntPr. l\'ner1.1u:1esF-, during 
tra11~it. ilehris should h~ nsnilahle for food to inslwrf' sand dwelling 
nrguuit<ms. 

Comparison nf the !lbuudaut mPmhers of the ju::;hore fauna and lhe 
oH:->horl' fauna j~ made in luLies ll and 15. Twice as many spC'eies ui 
fn·quenden greater thau 2---t per square: mt'ter ure found on oH~:ihon• deep 
hnlloms lll:\ inshurt! sands. or the ~pt>dt•:-1 on inshon~ ~{lnds only thn·e, 
Priutw8piu muJmgreni~ ParaphoXlUi hicuspidaius and lluplo.~mloplos douga
tus are arnnng the most ahund.unt nnimal~ on cleP-JHT she-lf ltnHoms. The 
remaining !'jll'('.}el'i are t•haracteristie only or the inshore f:;U!Hls. 

Pulyclurf'te3: In.shon• F;and:- are dnminntNl hy till ubumlunce of tlw 
polydwete Primwspio malmgreui~ a ~pf'eil's thnt is more mJmProus than 
the uext hy an orde-r uf magnitude. Standing erop is do-minated hy poly~ 
chud(·s lwcausf' or thl' large ~and worm::; und nunwrouf:i indh·icluul:- oi 
small worms hul' r·rn~tucean::: form a con~iderab1c hulk of the ;,la11rling crop 
hee<wsr- of tlw giunl sand crah,,.,. Polychaete frl'queney in tlw in~hnn~ sands 
diminishes only slightly from iL':i \'ahw on deeptT hottoms mainly IJL'tause 
oi tlw ~!rettt ubuntlance of Prionosp1:o malmgreni whieh t:umpo~('s almo:;.l 
90JrC- of the pnlyehad:e population, 

llollushs: The-~e animni:; dimini~h in irequt'IH'.Y from cJ7() per ;::quare 
tJH~tcr on tlw off~hon· <lt•rp _.,iJeif lo t72 on the inshon:~ sand::.. although 
Tellim: lwfluni i;.; a co·dominant and ~ipf'eie~ of Olin•lla are promint•nt t;n 
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Table 14 

The most ulmmlant animal s.pet:ies on inshore sandy bottoms arran,gcd 
hy den,.ily pPr ~quare rnell'l'. Compare with Table 15 for the moflt ahundnnt 
Hnimal:;: in dt>qwr 1:\lwlf samph~:-. 

Name of Animnl lndi'dduals Per Squot·~ iYieh~J' 

PrianOS(Jil) ntalmgnmi P 930 
Diastylup:;is ll'rwis C l 01 
Goninda litton:a P GfJ 
Tdlina hulloni M fi:i 
Pamplmxus epistnmu:; C 55 
N qlltlTS ctnrcoidt•s P 53 
Clwetn::rme 111'. SJiinosa P ·W 
Olilwlla brmtica & spp. ::'1.1 32 
Mundibu/ophn:rus uncirostralu.~ C 3 f 
Ha;do.n::oloplos clongfltus P 31 
Derulraster sp .• juvl!nil~'S E 27 
Pamplwrus bir:uspidatus C 25 
"Plwtis facia C 25 
,)'coloplos armiger P ;:H 

P=palychm:te; C=rrustacc<UI; :J\ii~moHusk; E=cchinode.rm; B=hrflcbJopod. 

The high numlmr possibly influenced by the few samples contnining aiguc M not 
n strictly sand-dwelling species, See tc:d, 

Table 15 

Thl' must uhundaut animnl species of the deeper sheli from 6 to 50 
fnlhnm:::. Ba:"Pd on 176 samples. 

Nunw of Animnl InrliYiduols per· .square metet' 

I. Amphioriia urtica E -~22 

2. r riorwspio malm greni p 112 
l. Axonopsis Sl!l'ricatu,<; M 66 

+. Parupha.:rtu bicuspirlalus c 56 
·}. /.Jriorrospio pinna/a P 55 
6. Pectimwirt califnrnieruis P 53 
7. Tfmrrx tesselata P 52 
8. Ampelisca brevisimuluia C +7 
9. AmphiJJlwlis: squanwta E +f. 

!0. HatJloscoloplns dongntus P +2 
11. Lumbrirreri.t CI'U::.ensis P 39 
t2. Bittium sr. l\'[ 37 
13. Cltloria pirmata P lfi 
1+. Panwnis gr-c;cilis r 35 
15. Ampclisca cri-Uata C ~>J 

16. Roclt~fortia sp. M. 30 
If. f{ ct~_•ropJwxus ocululus C 29 
18. Glotridea albirla B :!A 
19. DawiUf!tl urticulata P 28 
2.0. Cos.mra nwdida p 27 
2L Aornitl.es c:oiwnbiaa c o-_, 
22. Spioph{mes minionensis p 25 
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the inshore sand~. The dl'ep shelf Iauna i::: rlominat..cl hy snd1 abundant 
::peeit"s as Ca-rd£ta venlricosa~ BitHum subplrmalum and Sa:ricuvella padfica~ 
each o[ -whirh in their ;;.p~eial connnunitie~ h[]s a h1gher fTequency than 
Trdlina. 

Echinodl'rmS: A must t:ignifknnt reduction uf sprdc~~ and individuu.l::; 
H;"l'Urs in tlJi:> group on nearshore sunds ·when tonipan•1l with dl'c·per shelf 
hottoms, mainlr beenust> the dePlWr half of !he slwl£ i:;; dominated hy tlw 
AmphiDdiu urtica <:omrnunity (st>r Bunmrd anti Zief"enlu:nnr-~ 1961) -whl're 
frequencies uf thut nnimni surpass 700 per squnre meter. Only U- ."[H:cies 

o-f r-ehiHodeTm;;. wert' found on llu: im:Iwre sands, The largesl is Aslropeclen 
calijornicus, a stnrfis1l probably appearing ahnmbnt lo ~kin din~Ts lw_cau:-:e 
of iL.;; neca~ionally clcn;;,e palcht:•s. The t'l.md doll.:~r, Dendraster ('Xccnlricus 
is eonHpicuon::~ as jm'eniles hut urluhs oecur only in ran' palches. W'hy 
!hey malurc• only in a Jew places i:<- of interest for further exploratimL 

CRUSTACEANS 

Cruslan•tms arc rcdunt1 eo11siderahly in fn:queney on lhe inshore 
~amls tn -t17 per equare mPlcr from an avcrag<:> ll44 ~pet'imt•n;:;:. [Wr ;;quare 
nwter on deeper mmldii:'r Lotloms ( t11hle ll). Tht~ munl1er oi spceie;:;:. per 
henthic plot of 0.2 (not 0.25) square mt'lers is rerlueed to half (tah1e 12) 
ami the· numher ui spPdt•s in the wlmle euvinmml'nl is It'S:! lhan a third 
ol that on rleeper hoUoms. 

The cumacean, Diastylopsis tetmis~ is the mm:t alnmtlant and dmrader· 
istic erustaccau followt>d hy the mnphipocl~ Pnraphoxus P[Ji">lonws, Mandi
lmlop/wxus unciroslralus and other~ £>hown in tal~le 16, 

Other rmstaeran'f charaeteri:4ie of the iu:-.hnrl' sand;; arr the saml-cral;s 
Lf'pidopa <wd Bleplwripodo, the i">opod Ancinw; daltonae~ hermit erahs. lhe 
cumacean DiastylopsiB~ aurl the omphipods shown to l1c restricted !o 
in5hore :>nmls in table 113, 

A nmnhcr of vtlwr (TUAl<H'-enn:- arr. more dwrad(:ri:-tie of compnct 
.sand:; between the rlr.pth:- nf fi anti 20 fms hut pcHelrote into the nenrshore 
souls; llH"SL" are the isopod Edo!r'a subliuoralis and lhc olhN amphipods 
oi table 18. 

lVIost of the specie~ ol umphipm]~ are deul"ly ~tmd dwellt·rs ( excl'pt 
those markPd wlth nn u:>-terisk jn tahlP 16 that gyncraily buihl tuhcs on 
alg;Jl ;our faces ur IlPstle on antl chew algae). The high counl of Ph otis 
lacia lmlow the algal zonr.: and il~ nbscncc Irom the :inlerlirluL however. 
imlicale that it is not necessarily orieutt>d to algaP. The only algae recnyercd 
in lhe Pample:;; were from the lrnnser:t oH Santa Barbara, where the in!ihon• 
sediments ore Talhcr more silly than in other part:< oi thf' coast, prolmbly 
an indieation of au areu oi depn.o:ition and stranding ol ::Jlgal iragnwnL.,.. 
Olh~·r photids sueh as Enrysllu:us tlwmpsoni and Aoroldc.s r.olwnbiaR and 
rtppan~nt.ly the genera Amphideulopu.<;, [(udilembolde.'i, Acumhwdeutopu8 
and Edctlronius are heHen:d to !Jc: huilders of luli·es on han] surfaees. 
po<5sibly shell particles. 
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Tulole ]6 

CPmpari>;.oll of tll'ni'itie;:; per square tnt•ter of in::::bort• amphipod ~pt•dt•:
witil their de-nsities in grr-a!er rlepthi'-, Spt'l.:h'~ arrangt>tl by rank of inshore 
ahum!anet'. Data partly from Barnan:l 1961. * Algal th\-·Pller. 

Kame of speeies 

Paraphorus ;:pislGrntJs 

S;-nchdidium spp., 3 specirs 
Alomlilntloplmrus undraMratus 
Plwtis luciu 
Paraplwzus bicuspirlntus. illwrnwt form 
ramplw:r:us abronius 
Eofmusta~ius wns!tingtonianus 
Ampelisra campn-!s,m 
~A oro ides columbiaP 
!llonocul(J{/N, lmrtnwnwJ 
• Ampitlmc sp, 
Pampho:r!L.<; t•ariatus 
* Bali?a iransrersa 
Paraplm:rus lwteroctupidatus 
lsch'}-rucetus pelagops 
•pJwtis juver~iles 
r It otis brevipcs 
Atrlu.v tridens 
MegnltHarms /ongimerus 
Pnraplwxus jnncsi 
Arg'issa lmmotipcs 
Ampc:lisca crislafa 
Pamplw:zus lucr.Ihmns 
Tiron biacellatu 
Acwninodeu/opus heteruropus 
• timphiloclms pic(J(lurw; 
Paraplw.cus stenmles 
Paraphozus: obtusidens 
Erictlwnius brrHilicm·is 
Pamplcustes f»Uffdltmsis 
Uristrs ental!mlurus 
• Eu.rystlwus tlwmp.mni 
Ct!rtlf/U.S tubularis 

Duplh 

fi<:O 
10 

2.1 
2.H 

nnduln 
:13 
1.5 
~I 
27 
3,0 

Nnr,L 
1.:1.!1 

6.-1· 
-5.H 
tUl 

l3 
0 

+.J 
L3 

10.6 
50 

2.fl 
2.U 
2$ 
0.9 
30 
25 
7.2 
7,5 
2.5 

15.0 
2.3 

Species of sparsro occurrence on nearshon: sands 

class, fm)l 

2!~:)0 

Hd 
l+.H 

() 

17 
0 
ll 
n 

'5.·1· 
3.5 
11.!'1 

[) 

tlD 
() 

0.!:! 

" 
H3 

ll 
0 
0 

1.2 
15.2 

:u1 
0, [ 
O.H 

!] 

.·t2 
10.5 

0.2 
0.1 

0 
2.il 
0.1 

Podocerus cristatm 3.3 2.G 
Corophimn baconi 0.7 O.!J 
ListrielliJ tliflusa 1.5 
Listrit.•lla mdrmir::a 2-A· 0.5 
• AmtJhi!oclws noopolitanus 0 0 
"Butea lobnta 0 0 
'"HJ·ah• nip--a 0 0 
Rudilcmlmides stenopropotlus ·k 3 OA 
•chdriphtJtis mcgacbelrs (},2 0 
Paraplwxus spinosus -k2 0,3 
lysiannssirl 0 n 
.-lmrJhidt'Ul()f111.'< owlnt11s 30 17,H 
Paraphoxu,~ bicuspidatus, normnl fornt 5.-1· HH 
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Tab!<' 17 

Dt"n~ily per square HJeter of umphipod.:;. otbN nustnct·un ~ruups und 
lheir important :;;peder; 011 the lttshore santh:j C'Otnparrd with .gn·1.1ter deplb:-o. 
Numher of SJWt:it•A n·Jers only to those tallietl ror inslmre ~unrl:::-. Dt>ep ... vatl'r 
iJHlividnul:- have hf't~n counted hut. not a;,: yl'L fully idt>nlificd as to species. 
St•e Table 1:1 for t'i:itimates of total Cru:".tacea in \lerpwater. 

Amphipods, 46 sper::ies 
Crn.hs. Hll groups, almut 10 species 

/Jlcphan"poda occitkntalis 
Cancer sp., juveniles 
Ht~l'rnit n·nhs 
Lt-•pidopa m)·ops 
Pinnixids 

Shrimps. all gt'OUJ1S, nhout G specie;: 
Callianassa S[J. 

Mysids 
Isupods, totnl nhou1 7 specips 

A ncinu:r d.nltonue 
Edotca sublittomlis 
,l;Junnn sp. 

Cumacenns, total nbotJt 9 specie:;; 
Diustylopsis Jcnuis 

Cllprellitls. 2 :>pedt•s 
Tanalds. 2 species 
Cope]JOds, ·1· species 
Ostrac{Jds, 8 SJ)edes 
Ne:bnlincenns. ·r species 
Bornades, Dalnnus sp. 
(Pycnogonids = arnclmids) 

2-5 fws 
257 
!2.R 
U.3 
0.5 
5.3 
S.3 
0.4 
·1-.5 
Ul 
1.9 

16.'~ 
4.-+ 
7 -·~ 
3.4 

13:3 
101 
IO.l 
1.8 
9.8 
.37 
05 
0' 
0.6 

fJ,S(l fm~ 
09:5 

'}"' _, 
0 

2.8 
0.8 

0 
12 
IJ 
II 

2.7 
2G 
u 

1.9 
1.3 
iH 
19 
9 

·1·6 
110 dutn 

437 
9 

negl. 
2.5 

Tal>le 18 

Fnunnl grouping~ oi Amphipo-da on shallow hnttoms. 2·5 fathom;; 
RESTRICTED TO INSHORE SA .. NDS PH!MARILY ON MUDDIER SANDS 

!ltrlus tridmu IN DEPTHS OF 6 to 2U f<ttlwms 
/iolmustorlus washin{(lonil!nus 
;1rJandibuloplrorus uncirnslmtu.~ 
!11t!galuropus longinu•rus 
!11onocfl-lodes lwrtnumae 
P;(lmphoru.'i _ioncsi 
Pampho:;::U!i hicuspit!atus 

abmTAnt fonn 
PRIMARILY ON INSHOI\E SANDS 
BUT OCCUJ\l\TI"G ABUNDANTLY 
ON MUDDJEJ\ SAI"DS TO DEPTHS 
OF 20 FATIIOMS 

Paraplwxu:r epistomus 
PmnphDrus ht-•lcrocuspidalus 
Photis lacia (20Jo0 fnthoms) 

PRIMARILY lNTERTlDAL 
Erictlwnius brruilicnsis 
Puraplcusles pu{!ettcnsis 
Ccm;rus tubularis 

AcuminotlcutopuJ /wtcruropus 
Ampcli,H:a mmprcssa 
/1mpdisca cristata 
Argissa lumwtipes 
Pnraplw:rus obtusidcns 
Prtrapho;cus varialus 
Parapho:r:us stcnorles 
Tiron bior:ellata 
CJristes entalladurus 

ALGAL JNHAillTANTS 
Aoraides calumbiac 
Ampitlwe ,;pp. 
liutea trrmsnerm 
l ~chyroc.~rus pchl{,:ops 
Pamplw:·rus abrouius (sunds of 

hlp bPds) 
Piwtis brcvipcs 
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Phoxocephali•l~ ( gt'IJNU with .snfiixt~:o; ''plmxtt·i') as Wl'll a~ Eolwustor
lu,<; nnd prohahly Mnnoculodc,\. tll't' c1i~line!ly burrowers, -..dwreas species 
of Ampefism huHrl luhl's ln . ..:ertPd :;lightly into tlw suhslratP. The phoxu
c:ephalid Porapltoxtl8 abrnnifp;_ haJ-j tllway:-; I wen found iB.;ociatN! with den.'.'f:' 
living algal hotlorn;:;, although it proi~:lhly rnakeo; hurrowF- in the i'luh::;trah~ 
amonf! the ntgaP. 

r\tthoug!t a numhL·r of nmphipod !'pPeies are more uhum:laut in dt•plhi> 
uf 21-SO fa!hnm:' tlwn in :-;and::- at 2 to 5 fathom:-;. no sp~·t:ie;..; of !hr in~hor~ 
,-;andf\ find.-. it;.: highe.-;t frequency in the 21-50 fathom znne. Thi!'i imlieates 
il pour pt'IH:tra!ion of rleep w11ter 5J1ee!t·;; onlo llH' in!"hon• sand~. Paraplw:rus 
hicuspidatus, a det•p wnter ... peclt·>:~ is- n•prt';..;ented 011 !lw in:-:hnre samls hy 
<1 form n·quiriug nnmvndatura! ~i!'tinctinn. 

AMPHIPOD SYSTEMATICS 

Family LYSJA:"'AoSIDAE 

Cetltls Uristes Daurr 

Uristrs Duno .. L L llnnHml 1962f: 35~36 (with synouymy}. 

HE:H . .\HK.'1: Bamnrrl, l1y di~r!:"gunling the de~n·e of suhdwlal!•neto;,.;; 
in gnatlmpor! 1, lw'i' fu:-:.ed a numher of ~en era tn form a new concept 
nf !his g~nus. 

Ttw Jni!owiug key is ku•ed mainly on ornunwntal dmrncter:;, .siuce 
the de~l'ription itl key~ of .-.mall gnn!hopotlnl f!.ntCbtiO!lS jg luhoriou~. 

'fbi:-: genus ],; wry do-. .;e to Tryplwsa i_indmling Tnti!fonrx, .<"ee J. L. 
Banwnl fl9G2fL differiug hy thl' often suhtle proportion l_l~lwet-n the 
Hflh ami sixth article~ uf gnathnpud ] ami hy lhe small heud largfly 
rovr~rerl lJy (·o:sn l. In Tr-yphoMi, article 5 i» longer than artide 6 nnd in 
Urisft'N, urti('le 6 i~ longer than llrtide 5. On L.hi:;; ba;,i~ UriMr:s rwtulcn.~is 
1\::. H. Barnard (19161 i~ trnnFft'rrNf to the genus Tryplwsa. Vristes 
indumlus 1\'. H. Barnard ( 1925 i -with it:< wry ~nHIJl firsl roxn belongs 
near tht~ gt'!ltl:< Eurytlwnt·.>. po~sihly rt:quiring the t:>reetion oi a new genus. 
llippomr:dofl diff,·r::;. from Uriste;; by the t~xpanded eoxa 1-which in Ur-islt!s 
HtllTOW:< ~lightly di!'tally as jn Tryplm~a. 

Orclwmeuella ( ?) r~bp•salis Stephensen (1925) i::' tnms{errf:'_d to the 
genu!" Un';o;fes heea.U."I:' ils mnndiht1iar palp i:- aUU{'IH-'d over the molar. 

KEY TO URISTES 

L liro:-!omal :>.{"gnwnt ] wi1h dor:;aHy ~·n•cL tt'nnina!Iy aeute process, 
either c"nieul, lent-shaped or ked-like ... ,. ........................ ,. ............ ,.... 2 

l. tirn ... omal :;;c:gmcnt l donmllr ,:month or with rounded hump............ 7 
2. Thirrl pleoual t'"pimeron with loath or prolongation at lower 

pn:,;;terior cornt>r ............................................................................ 3 
2. Third pleonal epjnwron rounderl or quadrate behind .. ,.,,., .... ,... :j, 

:·\. t;ro;..;nmul H'f.illlent 1 with keel ending a('utdy hehind, ket•l not 
t·reet ...................... ., .................. , ............................................. typldnps 

3. L7ro:'omal ~egnwn! ] with cn•t·L ncut<• rnnieal proce:-s ........ cmwu{a 
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4. Artielt~ 6 oi gnathopod 1 twiel' 1.1:4 loug 11s IHtide 5 .................... 5 
:1. Artide 6 o( gualhoporl l le~s. thau 1.5 time~ us long a~ Htlde 

.s ,..................................................................................................... 6 
5. Pen::wnpod iL; artir!e 2 ,,·ith coar;:;e tedh at lower po:-:tedur corner 

oi loht•; third pleimal Fpitneron ~Iwrply quadrate; JHOl'CSti- of 
uro~omnl :;.ugmenl 1 symnll'trkal ............. ,.,.,,,,, ................ "''' vrlia 

v. Per.ueopod 4: arlidt• 2 1ar·kiug ~oor:::.e teeth at Jow~·r pu;;;terior corner 
oi lobe: third plconttl t•pimeron rou!Hied at Iowe1· posterior ('onwr; 
proees:; of u1·o~rm1<d ~egment 1 n::.ymrnetrieo.l .................... ah.rssaliB 
0. Prnn•:-;;::; of mo:<onw.l ..:;egtm:nt 1 decumbent; lateral !nhe,:; of hecal 

aente; thinl plt'umd t>pim(:ron hulhou!'i lwhind: artidr. 6 uf 
gnuthopotl 2 more tlvm 71i H!> long; us nrtide 5 ................ gigus 

6. Protc~s oJ uru:-;nmnl :;l'f!Hll'!l!. 1 n·flex:iYe; l;J_lNal lohes of llt'ud 
HllJ-ohtu:;t': third pleonal epiml'ron :-t;.Hel'ly ('llllYex hehiml; 
art ide 6 of gnatlwpoil 2 !l'ss than 1;!:l []~lung a.-: artidc 5 .... ,. ...... 
............................................. " ......................... entallrulurus, 11. sp. 

7. Urosoma! segmt~uL 1 with uarrovl', dl'ep dor .... aluoldt ............ Julcutus 
i. Uro,;;omal ;..egmeot l v.·ith or wilhonl shalll)\v dorsul depn·:-~ion ........ Cl 

fl. Third plennnl !?pimeron mumied or quadrnl0 hchind ................ 9 
S. Third pll'onai 0pimeron with tooth nr prolongation al pm*·dnr 

lnwt•r c<•rney- .................................................................................. lR 
9. Third piNmull'plmeron 'with hind ~dg-e Jwarly ~lrnigh! ............... , ... , tO 
9. Third plt'on1.1! L•pimc>ron with hind edge strongly eoun·x ................ 11 

10. Gnathopod l \Vhh very oblique pnlm, it;:; artide 7 long, grl'at!y 
ovedapping the palm ............................................ umbonalus 

10. Gnal-lwpod 1 with nl'arly transn·r~e palm, its artide 7 ~hort, 
fittlng. llH' pain1 .......................................................................... .. 

........................ Califominn speeit-·s lo hr. flcsr·r. l)y Dr. Hurlr_y 
11. Artide 5 oi gnuthopoti 2 t'\.;iitt: as long as arlicll' 6 ...... barlwtipes 
1 L Artidf' 5 of ~nathopod 2 kss than 1.5 timt>s as long a~ ar!ide 6 .... l2 

12. Lower edge oi arlide 2 on peraeopod 3 obli{]Ue ................... . 
................................................................................ subc/u4atus 

12. Lower edge of artielL· 2 ou peraeopod :-} rumHh:d the full 
width of artidP 2 ................................................ tmlenuibrtn·i.;; 

1~1. Third pleonai epinwron prolongNI al posterior ]ower eurner ........ 
... ...... ...... ... . .. .. .... ............ .... ..... ........... .... .... .. ..... ..... ........ .. ..... ,. ser ralus 

13. Thhd ph·onal epimenm with f1intinct posterior toolh .................... l4 
]4. Gnatbl}pod l simple ................................................................ 15 
}4,. Cnalhopod l :-3ubdwla!e ............................................................ 16 

15. Article 2 o{ veraeopOf! 5 with at"ule ptr;ledor lowt:r cnnwr ........... . 
. . . . ... ... . .. .. ... ... . ...... ... . .......... ...... .. ....... .... . . .... .. .. ...... .... .. .... ... .. calcu ratus 

15. Artide 2 of penwopml 5 wilh rounded po:-;terior Jmvt>r corm'T ........ 
..... .... ..... .... .. . ..... ....... ...... ...... ......... ...... ..... .... ........... ........ .... produclus 
16. Article 5 of gm1lhopod 1 aLnul BOS·i: as Jnng a~ article 

6 ................................................................................ gevrgiana 
16. Artide 5 of gnathopod 1 about ~15% a:'l !eng us arlide () .... 

.......................................................................................... alhinu 
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List of Species Herein Assigned to Uri.stcs 

Orchomt•nel!u uby.~safi:,· S!ephense-ll ( 1925} 
Tryplw$dlu ulhirw l~. H. Rnmarrl (l9321 
Uriste$ auf!'nuibref'i,.,· J. L. llurnunl 11962!:) 
l'rypfw ... ella hurhu!ip~·s (Stchbing 1888 l 
Cenlrouwdou crdcrrratu.'i (San;i i_:.;pp Sar!; 1085) 
Urisft•s CtWMHla J. L. I3ttnwrd fl96ll 
Uristt•s .~pcdt>s to iw fli•::;n. hy HurlPy 
t:riste.~ NlfallrultlrUs 11. sp. 
1'r:rplw;.:oides ju!Cftftt8 Sdwlleut~crg (19:11:1 
Tryplw.miJc.• w·orp;iurw s~·hdk·ulwrg ( 1 9:il) 
Uris/1'.'> !-(igas Oana. ::'f'\' Trypho.wt tmfennipotcns Stehhing: (l83fl) 
Ceutnmlf•rlon produclu8 1 Gor_p.), ~t·P Gurjanova ll95l) 
l.'ris!t's serralus Sdw!Ienht•rg (19:·!1) 
[/ riHtoides sufn:!wlntas Sehellenln:rg ( 19:-Jl'l 
Cenlromr'drm lyphlops (Sar~L :Wi' Sur;., l8SS 
Cri.~te,~ umfwnatu:> tSnr::.} :--{'t' Pseudotryp!wsa umfmrwlu in Snr~ 1895 
U ri,.,te.'i l-·elia J. L. Barnard (] 961 ,l 

Uristes entalladums, new specieE 

Fig~. 5~ 6 

D!AG:-10515: lirn:'nmal ~q~rnent 1 with an ered, reflexive, ucule dor.!'al 
prm·v,..;~: third pleonal (•pimf:'ron ~lightly conn:x at posterior €"dge nnd quarl
rate at lower po~te·rior cornt•r; article 6 of gnathnpod 1 scun·dy longer 
than arlidt' S. tlw palm oblique. ~horL llw finger nn~rlapping palm; art·idP 
G of gnalhopud 2 lPsF lhan ont' !hinl u~ long u:-; artid{' 5, Blight)y ehelnlc, the 
finger vnr )';hnrl, auadw(l tn middle end of article 6; lateral ln!Jf'~ ol head 
not a~ neule a:; in mo:-;t other :-cpt'cit·~ of the ge!lll$. ::VIalt>S and females 
:-;imi1ar. 

HoLf,lTYPE: AHF' No. 5620. IemalP. :ti mm. 
TYPE LOC\L!TY: Station 4758, or£ Ln Jolla,. California. ~\2-51-50 1\. 

] 17-15.:[() \V. 9 Jm~. Dt•i', H. 1956. lmtlom oi fine green ~<lnd. 
?rL\TEH!AL: 9() ;:;p;:dnwn:> fwm lJ ."lations in thl' open·t-;l'U ofr !30Ulh

Nll California. 
HELA'no:-.·sHtP: This spedt•s. may lw distinguif1-h\~d from its relatin•s 

hy the charoPtc>r:' presentN1 in the prt>n~fling key. It ir; most dosdy rdnted 
lu the type :-:peeie!'. F. giga,.; Donn {$ee 1'rrplwsa mtl!!uniptJ!t~n:;; Stehhing 
1888: pl. 6L hul differs h~· !.he mort' t•reel, aetnally rPDexin~ pron~ss 
ni uro.:o-omai segnwnt 1. llw lt•.,;s rrcuh• lateral lobes u[ the heatl un{I l11e 
short sixth artielt~ of g:nalhopml 2. 

Omnmtlrlm an~ nhsent, hut iJ. ll!i.l5S or diffuo:;e red pigment soluhle in 
alcnhol is pre."t•nt on the head a::o ~hown in the figurP. 

EcoLOGl': In .snutlwm California thiF i>pecie:'i is restricted to .'sand 
bollnms 1-'hnilnwer lhan JO fa!hnms where i!!' frequeney in 5.0 animals per 
~quare meter. 
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Fig, 6. Uristes t!nlullmlurus_ n. sp. Female, huiolype, 3] mm. stn. -l·75R: A. 
ant~nna l: B. !!pistonw and uppBr lip, lateral YieV'i; C, mamlibh~: D. lower lip: 
E,F, nwxillne l, ;2; G, mnxillirt!d: HJ, g-natlwpods l, 2: 1. umpod 3. 

Family PHOXOCEPHALJDAE 

Ct·uu:;. Paraphoxus Snr::o 

Paraphoxus bkuspidatus .T. L. Bunmnl 
J. L lltmHmt l960n; 219~22L 11k t5, 16, 

:VL\TEBUL: 2 spednwns Irom 2 samples. with the normally short 
epiMtnmal cn,;;p. 

Pataphoxus bicuspidatus, aberrant Iurm 

DIAG~OSJS: Likr~ the 1'ilf'm spreie.s but the epi.<:tome i.-: produePd into 
a long co-nical procPSF. 

ltEMA!tKS: Thert~ b lillie differem;e helwcen Poraplwxus bicuspidatwi 
anri P. varia/us J. L. Barnan) (1960a·l, except lhut P. varia/us has a long 
epi~tunw aBd ;): or more large cn~p5 on article 2 of JWI'<II'Opod 5, 1vhereas 
P. cuspidutus hns a Ehort epistomal cu:-p anrl on!:' 2 large (~liFJlS on tWr<:w· 
opod 5. The form dE'Enihed hne inlergradrs thl'~e SJ-1l'Cil'.s hy its long 
L'pi,:;toma1 fHOCl'SS. so lhaL P. -uariatus and P. bieuspirlutus diifer only hy 
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the fifth pen•aopocl. It i::; prohl(•matical whMtht>r the ne'v Jurm i:<: P. bi{:Ju;pi
dutus -..vilh a long epi.>.tnnw or P. variuluA ·with n~duced tel'lh on rwre1wpnd 
5. SL'vera] Laxonomit: pos~ihi]ities are evjdcni lwre: 0) that }J, bicuspidatus 
aberrant Iorm i.~ n hyhrid; (2) that P. {;icwspidatus nnd P, variutus are 
hut phenotype:.:::-; (.3) that Lhe nt'W form is an t'L'ophPnotypP nf either P. 
bicuspidat-u.~ or P. lNtriattJ:i. Pamplwxus variofus and P. bicu.-,pidatus an• 
not eodi.strihutive in lhl' npl'n ;;t•a nf sontlwrn California mTonling to thv 
following ~ehe-m<'. where it j:,:. ~hown that P. vuriafus i~ a ~hallow wah"'r 
.'"pPeie::; and P. bicusflidatu8 a deep-\Yah·r spt•des: 

Depth, fatl10ms 
Numhrr per ~qmue 
mPLer nf: 

10 20 '\() 10 50 100 

P. varia/us 20 7.7 1.0 0.5 l A 0 
/'. bicuspidulus ll.:) 10.5 l•J, 1M 125 98 

\Vhen so separated holh hy morpholog-y and tlt•plh tlw· fipt·('ie'i' ate 
quite rlistinct. and the \Hiler arhllrariiy a;;;sign.s tlw nt"W form to P. 
bicmopidrrtu.s ba;:;:e-d on tcl'th of pt~rf'aopod 5 ratlwr lh<m Lo P. variatns 
hased on the t?pistome. 

Tlw gmJlhopod~ of P. rariatus are nwre ~!Pnrler than those nf P. 
bicuspidalu8, hut the gnnthopod~ of Lhe new form vur~' bet wr-en the I wo 
extrt·nws. 

Pnraphoxus jonesi, new i<[Weie.-: 

Fig. 7 
DIAG~OSIS: Hearl with a n•ry narro1r, long- wstrum~ t•on~lrieLerl in 

front o{ l')'e::-; t~ye;; large in [(·malt•: lulnul lohe of hl'tHI di;;Linl'lly pro~ 
duced; eplsl.ome quadr[lte in front; gnalhopmh Jw2 with art ide 6 :;hurler 
than 5, hroad, the pnlm lrnn:::ver~L', the ralin of lengthH nf arliele 5-6: 
gnuthopod 1=:35:25~ gnnthopod 2=30:23; u.rlich~:; il.-.5 nf pt-raeopod ::1 
T:woudly expanded, arti;cle 4 widPr lhun article 2, the· mllo~ or widths of 
articlt's 2~ 4r 5, 6=42:50 :{10:15; penH't,Jpod 4 with artid1~ ··f, as wide as 
on pe-rnecpod :) hut arlfcle 2 mtwll wider~ rutin of width::- uJ arlide~ 2, iJ., 5, 
6=70:50:28: 12; urticl{' 2 of penwopud .5 widely e:-opamled, ils rulio or 
widlh !u lenglh heing 7:B~ e:-;:tt•!Hilng clown lo t>nrl of article ~t it::; lower 
edge rounded~ sw·epp point (see "Barnard 1960n for definitinn} tlear end 
of nrticlc- 3~ polc'terior edge cmnT'X and nn1wtl with fl-9 ;;.mu11 teeth; 
nropod 1 with a strong distal pe(luncular- spim-, il3 oulf•r rumns with :3 
marginal spines~ it~ inner ramn" with nne; pe(luncuinr margin ol' uropod 2 
]waring lj, erect ::;tout spines, the oult-'r num15 nakL:-d. the inner with :-l 
murginul spines; jnncr ramus of uropod 3 a~ long as Hr::'t article oi oult"r 
r:unuf': telsonic apir:es subneutt', laterally notdwd. t~ach hearing a i'pitw; 
third pleonal ['pimeron wHI1 :::tro.i~fht setrt3t~ pcwlvrior f'rlge~ produced into 
a lmge upturned toolh al the lower COl'IH'r. 

}lALE: St•xuul dimorphiem typicaL 
I-foLOi'1'PE: AI-IF no. 599. f1•mrd(~. ovi:zerou1:'. 3.75 mrn. 
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Fig. 7. Pnmpho.rus joru·,,·£. u. sp. Femah:, lto~otype. 3.75 mrn, stn. 6-HlH: A. i11t~ral 
YiCVI<'; n, bend. dorsal view; CJJ.E. pC!TIC0[10tls 3, 4. 5, minus setae; F,G,I-1. uropooh 
l, 2, J: L tl!lson: J. third pleonal epimcron. 

TYPE LOCALJTY: Station 64.08, nf[ Del Mar~ California, -32~57-50 "N~ 
] 17-16-;~5 W, 8 Ims~ Sept. 2, 1959. medium gray sane!. 

RELATIONSHIP: Thi!< speeie:: i~ dearly not Paraplw:rus robuslus 
Holme;; ( 1908 J to which il hears gn-·at n·-sL~mhiuncP hy the third pleonal 
etlimerol1, and whieh Holmt>~ erroneou:.-:-ly figured without a lateral epimeral 
-flange. Huwever, the lhird and rourth pt:raeopods of the tH:'\V spedt~s .o.re 
quite stoul whereas they url~ Yerr slender in P. ro!Justus. Tht~ head of the 
new species i:3 tridwphoxid, with a nuuow rostrum, hence differing from 
that o£ P. mlmHlus. 

The pef'nliarity of lht> proc{need lateral Johe uf the bead suggests 
relationship with P. fWsllla i:Gurjanova 19:'36), but the thh·d pieonal 
eplmenm is nol de;;;cribcd in that Bflt..:de."". Otherwise, the species is unrelated 
lo nlher tridwphoxid nwmbers of the genus hecausc of the large tooth 
nn the third pleonal epimeron. 

;\'Ln'KIHA1~ EXAMINED: 65 !'pl'cimell!:i fmm 9 slations. 
Dt.S1'RlDUTIO~: This .,-:.pedes lin·s exdu:dwly in water,; o( less than 

10 [ms depth ~~~"[lPdaJ\y on .':'andy holtom,o:., where its frcquPncy i~ 4.7 
animals per squurc mf'tPr. 
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Recent References to Other Amphipod Species 

Listed in The Tables 

Acuminndcuiopus hetaumpu:r in J, L. Dar:nanl (HI59) 
Ampclisca compressa ln J. 1 ,, Barnard ( ['9()0) 
Ampelisca cristala .in J. L Banwrrl (105'~) 

Amphideutopus oculrztus in .I. L. DArnnrd (1959) 
Amphiloclms nt!ctpolitnnw: and ./L pictu!urus in J. L. llnnwrd (19G2c) 
Aoroides columbiac in J. L. llnl'llonl ( 1959) 
Argissa lumwtipcs in J. L. Hnrnanl (196:2b) 
Atylus tridcm in l\rlills (1961.} 
Batl'a tmn.srctwa oml B. lolmtu in J, L Bamard (l~Hi2.h) 
C;'mpus tubulnris in J. L Btu'nB.rd (l9tl2n) 
Cheiriphotis megnclwies in J. L llnrmml (! 962n} 
Coraphium bawni in J. L, llornnnl ( 1959) 
Eoltrruslorius washinf!loniurws in J. L Barnard (1957} 
ErictJwnius brasilr'ensis in J. L. llarwml (1959} 
Eurystlwus t.hompsoni in Shoemaker (I 055) 
Hyale nigra in J. L. B<lmard ( 1962c} 
hchrraceros pclagops in J. L Borncml ( 1963a) 
Listriella dijfu..m and L. nwlanica ln J. L. Bflrmm1 {1959101} 
lU rgalumpus lrmginwrus in J, L llamanl ( !962b) 
Manm:ulode> lwrtmamm in J. L, llarnurd ( HJG2cl; 
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Paraphorus nbronius, P. epistomus, P. lu":tcrocuspidatus. P. lucubram. P. oblusi-
den!i, P. stcrmdes, P, spinasus, and P, variatJJ!i~ all in J. L DamHI'd Cl96Da) 

Pnrapleustcs pugcltensis in Bama!'d and Given (El60) 
Phatis brcvipt:s and P. !ada in J. L. Bnrnard ( Hl62a) 
[Jodor:f_•rus crhtatus h1 J. L. llamani ( Ul62n) 
Rurlilrmboid£!S stemlpmporlus in J. L. Barmml (1!)59) 
Tiron hincr'llata in J. L. Barnard (196Qb) 
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