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I Al~"IRACJ 

'l11c 1'S<:udop:1rrdlid:1e \loloshinO\a, 1951, 
is rerni;nizt"tl asa<liscinn famil)· of the Dis
rnrb.1tc.1 CFor.11ninifni<b ! 011 the b.1>i> of 
mxho~piral ccscs. hyaline ukicc w.tlb wirh 
radial (f}'S{;1llint srruccme, monuLunellid 
scpc.1 :ind ;1 ,·cnictl ;ipenurc parallel 10 1he 
ix-riphcr)· of dw 1t·sc A' rc.kfined, die bm· 
il) umc.1ins six gencr;1 J>1mdr1p.imff,, Cush
rnom .. nd ccn Darn, fpiJ1fJllli11c·fl.1 llust·zinu 
.ind /1Liruh.1si, 1ll1)!,.1<1u1111/l,1 F.1ulkncr. de 
Kla~t ;inti RCrat . . \l</fo11i.1 f. J.. P,1rh·r, Cm1 
o,nd/,, Lipp-~. j.:t·n. nm. fci pe <;petie'i 1'11/ 
111111/il/(//,1 R.1roi,/i11.1for111i1 C:u,hm;m .111d 
Col1dkoff ) . and 1l111bilr"f'"! Lipp~. gtn no' 
( t)'lx; spo.:c:;ic~ t:p11tf1111imll.1 •·1.1.\ B,1mli I 

Sp1.-<.frs <lf chc Pst·udop:1rrclliJ.1c onur in 
Olig<1<.cnt' 10 ltt-<.en< dl·po~ic) chr"u,dmm 
tht world 

Nint·1ecn ~pt..:its ;111d (w() uriecies of for
.uninifcra h.nc bt·t:n r{'(ordcd from C.lii 
forni.1 ois Pst:UJop.urdlid:ie_ ll1ineen of 
cli1.'~e ;ire omsidcrcd ,·alid ,1nJ rcprescm five 
<>f the six gencrJ of l',;eudop.ur.ellid,1e_ 1\ 
new genus. !;1/oh..,/r,1 (type spcues Fputf! 

F!llTORIAI. COMMITl"l;J· l'OR Tit" PAl>l•R 

111111111.1 h11rnl.i ltcsi,!IJ. is t·recccd in du: 
Eponididote w mm.Lin spe<::ies superfitiall)' 
.,imibr co pscu<lop;irrcllids but <liffering in 
chc hibmellid wallscrulture 

ll. 11''1ROOl'<:TIO:" 

Tht foraminifer:1l familr Pscu<lop.irrellid.ie 
Vuloshinma. 195:!. h;i) bt'<-'n rerngniled ;1, 

a di<;cinn cact:gorr nnl) b) Smit·c p.1komolo· 
gi>t~. Other workers !uw .1ssigncd che gen· 
era i11d11ded herein to superfiti.111)' 'imiLu 
f.L111ilk' ,ltdl as chl· C:L'sidulinid.1e (Ct1)h· 
man. !9·18 ), che DiS<·orbid;1e 1Gl;lC)<;11t·r. 
l')·l5: l.otblidi .md T.1pp.m. 19M). or le"-> 
frt:l111emlr U) mhcr ,i;roups. llowt·,cr, the 
gencr.1. rt"<-ogni~t.J in chi~ rqllm .LS l'»eudo· 
p.1rrdlid.1e h~\"e diar;Kccrs m common wh1th 
di,t111,i;11ish chem fmrn .ill rnher groups of 
for.1mi11ifcr:i 

l'rrmd11rc· Prinur)' i)'pcS anJ. where pos 

:; ~;~;~,! {(;~"'::~:ri.;:~dch:~1~:~.~,i;;n;;e~:;~li;1b:1~;; 
for coKh sp•xies. Six·lifk Jirnics "ere eslah· 
li;htd usingsncr~I hundred sptx:irnen, from 
,·arious )ocilities. Tlw spccin were then 

jAl>ll ~ H. DORMA1', Ttnnew Oil Comp•lll)'. J..1fayettt, LOlti$i;rn,i 

Al! Rl-JJ It 1.0I Jill< H. JR., (~Jiforni.1 lltsc;1rdi C:orpor;uion, LL H.1bra. (aliforni.1 

FRAN< 1.s L. l'ARKF R, Stripps !11'!iw1io11 of Ou·anograph)'. Li Jolla. C:.1liforni.1 
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Coleiro Plummer in 1hc Lpi5(0mi11ellin.1c 
[· P»tudopam:JJi,Liq. lh'"evu. OJ,"1!;11· 
/11n.1. A/,1b.m1i11,1. Lr1brflp.1rrd/,1. and Coh
iw.r h,1,c ~r;muL1r w.tlb (,cc LodJlid1 3m\ 
·!Jpp•m. 19(1'1) and mu'r bt' t:xcluJcd from 
the p,,·u<lcparrdlidae 

1\s redefined. six ~rner.i. cwonf which arc 
new. l·omprisr 1he Pscudop.trrellid:tc. 1l1ese 
gtnna ;rnd 1hcir l}"IX: spNies a rc herein 
rt'<k-su•btod:md illuscr:ne<l 

Cenus Ps1xOOPARRl'1.l.1\ Cu>hman and 
ten Dam, 19·18 

l'vurlo>/>a1·1·,/iu Ctr~JlM.\S ;tnd TEI< 0,\\1, 
J!ll~. tontr. ('u;ihnrnn Lah. Foram. R<·>. 
\'OI. t-t. )'I. 3. p. l~I. 

/'>•fri11"/i,1d/u tu:m\ul<'.. l~)t4i. Conti·. Cu"h
man l.nh. P?t"1f!1. ll<'~ .. . "ul. 2, pL. :i., p. ii:! 
(:\OT 1•,,/··urn/111elfo l·:micr and F1ck<·l't. 
1Hfl!l). 

/'~111r/1111<1rrll11 \"01...0!':111:-.-ov,•. i11 \"nu>~lll· 
:-;ov"' anti D.•rs. l~lfit. Trndy \ "l\"J(;fo, 
no1·. '<''"·· 1yp. 1;::. p. ~I 
Typl' ~pt·tit·s : /'11'1i11!fli11d/,1 s11l;/>t:r1n i,m,1 

(ushmom, 192(,, Fixed br urigin;tl design:1-
1irn1 and monmrpy. 

l!r.<r>'i1'lim1: ·1\-~t fN'l". ~mall to medium 
in ~izr. trochospiral. hi<.'"on,·ex. out line near
ly eil'cular to sli!:"htly o,·111. sli:dnly or not 
11mbilfrat<'. tiJ!htly coiled. Charnhns r lwrn
boid Ol m-arly .<o. all ,·isihle frnm spirnl side. 
only thMe of last former! whorl ,.;~iblr frnn1 
un1biliral ~iclr. Periphery ~lrnrp (Q rounded. 
unkl'elrd .. Sull11"<"'< radial or slightly <·ur\'nl 
on umhili~,Ll s1tl<', dir<'rt<"<l lmckwar(l on ~Pl· 
r·al "iilc. \V"ll cak;tt-eous. radi,.l!y-huilt. 
monol•lllll'llid S<:pta. findy p1">'fu1·at ... Ap1·1 
turc " nanow b:,~al ~liL t>Xl<'nding up tlw 
foe<' of tht> ln~I chn_n~h<'r. paralld to pHiph
<'ry or ~t·St. o_n uruh1hcnl srdl', !1<11•rkn·rl hy a 
~l1i:ht lip which cune~ inward. 

Dt.'<ll ... i1111: Thisgcnus1liffors from other 
gener.t of l'~eudop;irrdlida1· in ha, inµ a bi
l·unn·x te~c. nearlr 1iru1br ornlinc, rhom
boid-slmpe<l ch;1mbcr~ on the spiral ~i(k. and 
in bckin~ a periphc-ral keel. l'1rndop.,rnf/,1 
is sirnibr 10,\/e~u11U111e!l": clreir diqingni>h
in~ char.1ue:rs arc li5(cd below 

l'M:1111<>1mrrdlu 
Test: bkonve~ 
Chamher~: incn'a~in)! slowlr in height with 

grnwth; l"lromhoid in spiral view. 
Outline: circular 
Apertun•: on un1hili<">1.l si<lc; narrow 

.l/,g(fRI0<1>dfo 
'l'Ht: f!att<'n<'d ; c01l<"a\'(' 
Chnrnh<'r<: ith·1·caaini;:: 

with growth ; do11i.:llle 
Outline: O"al 
Aperture: P•·riplwt'al to 11lightl~· on 11•nbili

cal side; wide in mature individual". 

Vol.:; 

PHmlop.1rn/l,, h.1~ lxtn n:g;1r<ll"d .ts a syn
onym of l:'p1s1om111d/,, H u!>l"dma .md /\\a . 
ruhasi. 19·iL TI1e si111 il:iri1r l~cwt-.::·n th'· 
two "·"I r<'rnt:ni..:~J by Husc~ima .mJ /\1;1-
ruh;1~C I l~-i'L p. )97 1 when tlu:r e'rabli>hed 
l'f'Hl<Jmi11c/l,1. Howcvu. th<: I.id of a pe· 
riplwral kt·t·I. chC' biwm·exitr of the test. 
and 1hescr;1ij\ht.racher than sharpl}' hem 
aperture of l:"pi1ff.;llli11dl.1. arc <ufficiem w 
di,tinguish P.<emlop.irrd/,, as ;l <.<:p.ir:ue 
gcmi> 

(;enusAMBll'ROl'l s Lipps.gen. nov. 
Type ~)X'(i<'~' 1:pirtom111ellr1 n,1x !hmlr. 

195). )<>11r. J>aJc-11nrolog)". \"OI. :!"1, no. !, p 
1"'9. pl. 2.i. fip. Lt·t 

/), $r1·111(io>1 : Tl!~t free. trocho.-<pirnl. f lat-

;,~',~~-~'Xwi1~~ t~~~r ~1~:;~Ui~~1.J :'!~1~~ '~~,'.i::h.,~; 
kl•e lcd, h-el loifurc:1tinii: around <1J)l"l"lurc. 
Chan~b""~ gen<.>r:'llY. Cl'l"~Cent -shapl"<I. in
cn·a~rni: 1·ap1dly rn si~e in l11tl"r ~t.ag<'s .riv
ing- k~t an <Wal outline. Wall cah-an'ou~. 
'lnootb. p<'rforate. cry8lallirw s\ru<.'ture n•
dial. H<·pta monolamC'llid. Ap<.'rt11re loaoal. a 
long-. wid,; oµening in )}("riphcry or 111.~t 
chamlwr. 

D1Jrnuio11: llmbilTnpliJ differs from od1cr 
Psl'11<lop:irrdlidae in its peripheral a1}("nurc 
;ind keel. hpi110111i11ell.1 is 1110'1 similar b11t 
irs apennrc is alw;i)'S on che umbilici! .;id<: 
of rhe res1 ;md rs slighd)' bcn(. .rnd us cest 
;, rnort· n(•;trJ)' rirn1!.1r in oudin(·. O[her 
gtncr;t with peripheral :ipnmrb, 1\kga</I! 
111,.//11anJSt£'11tmi.1. ;trcnC',·ert·ari11aic. 

Sp,"l. ic~ ;is~ii;ll<'<l w 1his ~cnus r:111gl" from 
~·arly /\lux.cne 10 Rett·nt in a~c an,I h;"e 
btoen foundonl) in 1hc Eascern P.Kific Oce•l!I 
or adjaCC'lll fos>il depo5ics Amb11ro/wr ''"-" 
(l3anJ)/ w;is describ1:<l from Recem sedi 
mem1 off S;1n FrJncisco omd A . 1h.d111,1111lf 

'l",>1!1.El 
h•·!_.I." JJ.,· (;,.,,,.,~ of p,..,,_J!!fJ:_ic_l}d•• 

; . l'criphor.rlk .. •lpr<'•:n1 
b. l'eri:•hcr>I k<d •h><m 

·\I""""""" umi,;1;,,1 '"le (l>) 
~. ,\:><rtur< 1•mph<nl (I • ) ,\mb1irn/>u• 
.1. <;p<r-11 ,.J, . .:ron~I! co•"·'w (l>l (,,,,,.,../!" 
I>. i;..,i,;J"·•I ,;,fr '"u"~h .:on«·• 

(!•) l./""'"""''·llJ 
,,(,,•.,cr.rll•· M•li,ou11i"'· 

'l"'""'"l"'"Ph<'>l(lh) 
h. (,.·n•·"lll"'"'l""'""iliu<.•p•·r 

'"'°""umhohf;l, .. lc( l bl 
! , r ,.,, ,1..,;,,"h· """'""rir;I \<•) 

ti I"" ""'I) i<e•·olut< (~• I 
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~ Sc ainforch ~ nd Stt" t:nson ) w;1s d.,sui bed 
from the Lower Mi1xcncol l'.cu.t<!or 

Th" );1'.l1l'ril name is from rhc 
11mhiu, -11m.rneaning'"around"".and 
-ew. -i./tn. meaning ··kl-el"". reforring 
peripher.il kl;"cl around the entire test mar
gin. Gender: ,\1nsuiline. 

Genus Co:-.cAVEU.A Lipps. gen. no'. 
T rpe specic5 P11!1:111dilld/,1 1:;rvidi1u 

fnrmii Cushrn;111 ,md Goudkoff. 1918, Comr 
Ct1shm:m L:ib. l'or.1m. Res .. vol. Ii, pt. I, 
p. 2, pl. I. figs. b-2<.: 

f),.N,.,.;ptivn; Test frc..•. trO('ho~pfral. eon
c11\"o-con,.ex, s11iral ~id<' <Vr'<"l!W i n adult. 
u mhi I i1·" I sidt• ).("f'IH' rail y stronµ"ly ('Oil \"(':<, 

•rnll'iiw m·nl to circubr. periphery \m.l:•<lly 
1"1Hrndcd. k('d<:>d nt. juuctun· wit.h ~J)irnl Hid<'. 
( 'h:unl><·r.< infli1t('d on umhili<-nl side. Wa ll 
rnk><r<'Oll~. hynlin.:. cr~·scallinc ~fru,.lu 1·c ra
dial. sc·pta uionolunw!lid . .-\p.-rturebns;dor 
arc;o ] in la1x•'r S]wrim('ns, fl nat'l"Qw ~l it i11 
foe~ of la~t chnmhcr on urubilirnl ,,;(\., of 
te~t 

ViH11 u:m1: ll1i-.ge11u_~ i~ cfoiinguishcd by 
i[s rnnrnn: ,pir:il sidi:. large bro:idly rournkd 
chounlx·rs, a hi:I :u rhe junnuri;: oftheopir;d 
side am! periphery. ancl ,, (cnde11cy for the 
aperture to bcnunt' ar<.·al in brgc specimens 
Thi: i::irl)" ~tagcs at(" simibr w s111all sp<:ci
mcus of /lf'1Jtomi11c/f,1. buc in beer 'rages 
th1: typical d1araucrs of Cmmu d/ii :ire <le
"el<.Jpcd. 

Thi5 germs is monOt}pic 
f!.;midi11,1,1r1n11i1 i C ti)hman .111d 
is known from die l.t1isi,1n 
St:iges o f California 

The ,w·ntric nam<.- ;, fnlm 
cau1r. rn1~1111ng hollow<.-.:! or 
j-dl.i. adiminuri,-e. Gen,!er 

b'11i~r<J,,.;,.,.11u 11 trS1':7.l.\I ,\ and ~LlllL!l,\SI. 

l!"!l-l,Jou1-.Siµ"cnk,.g-akuh:(·nkp1,yn,Yol. 
l . 110 :: p . ::!1• 

T rre spl-cit·s: f.pi11'J11111nll,1 

llLJ~f'Zim:i :!nJ i\l.1ruhasi. 191i 
origin:d dC'signacicn and mono1ypy 

{),,~,.,.;,,,;.,,,, Tf'~t fr<'<'. •mall to nwdium 
in si~•'. '-'"' "ho.<;piral, p l>1 nO<"onv<'x." or w!th 
spin1I ~idp ~li~htly .-orn·..,x, urnbolicnl ~Hk 

h~.1;.·~11:~,!~~()~~:~ ··~~ ·" :~:;:·m~.~'i'°~i<~~"~.J~~-,,, 1'.~~.l' '~1,~ 
l111wt,. on ~pir;i l sid\". \\"all c:ik:•t'<'O\tS, 
~rnooth, pcrfornl<". <'lT~t<11li11e stnirtur~ r:.
d i;1 I, ~<·P\<1 monolam .. lli<I. ,\p<'rllll'e b"Ml, 
a " "l'l'oW ~lit in foe,. cf la~t chan1li(•1·, on 
1unliil icnl ~id., of l(•8t 
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f)i!w"'i'>11: Thi' genus is d ilforcnciarcd 
by it' JX?riphero1! k('d, mm-(':< umbilica! 
si,fr. ;111J nt01rly flat ~piral ,ide. T h1: i.;cm1s 
is similar ro Cmn.ll'dl.i bur d0<:s not have a 
kc.J on tht spir,11 side of rht ptriphery, 
large. broadl~· rounded ch.11nhcrs. nor a con
c n ·1: spi"1! s:Je. 

Srecics of [f'iJ1r1mi11cll" are :iburubm in 
rl1': North PJ<.ific Otean b;i~i n and adj;iccm 
fossil deposi[s. Some fossil Sp<.'<ib abo have 
been rt:pont:d from 1hr .\kditt:rrancJn area 
The i,:tm1,; i.> also rcponed from Rtx_t:nt de
posits of the Arnie Ckcom. l !pisfOmim!l.1 
r.111gt:s from checarl)· .\!i(')(ecw to Kt(t:m 

Gt:1111s .\IE(,AqOMFl.Li\ Faulkm:-r. d(: Kbsl, 
and RCw. 196.~ 

,lh.11n~r<>1111'1fo FAl'!,lir·a:11. m-: l\!-"SZ, and Rt. 
l!AT, H•JJ:i. Hevu(' )]i(·roprtlt•ontolo).("ic. vol. 
(i. I\(). I. p. 1~. 

1\•JX? ~pc<.ics \l«J::•lffomd/J Jjr/,,;11.1 
f ow lknt:r. de Kla~z. and RfrJ1. 1961 Fixed 
by orcgin:il dtsignation. 

!J'·"ajJJ1io11: TI'S! frcl'. ~mall co medium 
jn ,;,.,, troeho~11frrtl, ffatt<.•11('(1 to sl ij.!"htly 
biconwx, outlin\"ovul.pcripherybroa.!l;' lo 
shaqJly rotunlcd. Chamh<>r~ long-. narrow. 
nr·sernt-~hap<·d. µ"<'nernl!y mon: than t"·icc 
"" hiµ"h a~ widr. Sutur~s radial. d<>pr<'SS\"(L 
\\'all c;dn1rc'Ous, smooth.perfornt<>, cry,tal
l i cic "tructurr radial. ~cpl.a monolanl<'l liJ. 
.\pPrtur.· ba~nl, a long- wide ~lil in far<> of 
fina l <"hambcr, Kenernlly 1i.•riph<'>'al or 
sli>::htly on umbilical sid<> Q( II'•!. 



California It i~ i.:t·nu.1lly found in fin<.: 
gr.1i11td ,u!imtnt' 

(itmi\STl'.TSO:"<li'I F . L 1'.uker, 
Sl"/~011j11 F. L. l'nrkl'>'. J!l.'iL ' !u>. 

Zool., ll;ll'\':trd, Bu!L. vol. 111. no. 
;;:n 
Typto ']x...:ie~: StdJ1111i.1 111111111.1 F. 1.. 1'.1r

ker, l9">i. r..lu~. Comp. Zoo!.. H.1r,:•n\. !lull .. 
,pl Jll. no. 10. p. 'H-1. pl. 10. fig,. 27·.'.') 
Fix(d by ori.i.:in:i! <ksii.:n:uion and cno11<)[fll) 

lh.•ui11ti1111: T(·st fr(·\•, ~mnl l. ioitinll;· 
trol'llo"pirul. involutl" iu lnu·r ~t,.i:-t·s. bieo11-
"'''· outlirw ein·ul"r to ovnl. rwriph,·1·y 
broa<ll;- '"undl'd. ('hmnht·r~ inen·a~ing in 
lwiJ:"ht with 1-'.•'<•Wth. cre~N·ut-•hap('<L Wall 

e<L kan•ous. smooth. findy pl'rfora!<:. ny~
talline _-.11·ucture nuli,.I. ~ept" mouolnnwllid. 
,\p1·1·tu1·;; i,,.,,,r. " pt·riphernl ~lit p:>i-,, llel to 
t<'-'t nH11·i-..-in or slii.ditly to en<: ~ide of i1eriph
cr;·. i ll fa<·e of hrnt d1amli('1· 

"lllis genus cm !x·differt·nti
rnher P .... udop:1rrt·llid.1c hy ii' 

nurly pb11i,pir.1l 1t·'r in rhe .1duh. rnd hi 
thl' 1x·r:pher.1I ap•:rmre 

Two 'Ptlil'' nf .\1,·fJ'mi.1 h:n·c ht:·l·n d<.: 
,uilx:d w da(l'. dw tqx: $pt.°(.it·s .. \. 111i11111<1 

from the Gulf of /\k~iw .. 1ml S. f;,,.1,11hi 
(In.en from tht.· 1\ruit Ou::tn r(irct·n, 19(10). 

Th:~ sm:dl ~cnu~ i~ mqrt abund.uH in 
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wout·r bur also tKrnr, in 'IMll,111 1 '\l.1nin. 191'\ 1 am! 1111L·,1io11,1blr from the 
l<mt·r Zunom;rn in die· S.1111,1 Cru1. /\101rn 

( Klcinpdl. 19'i.'-i. p. ;27 J. KlcinpcJJ', 
I 191;.<;_ pl. '\, fi~. I~ 1 of the· ap<:r 

\it" ,1io11' a snull. \\!Ck . ..rc:1l aper· 
cure 1mlikc .my P,L·u,!op.1rrdliJ.1c bm morc· 
,10.-c·~1· rt·,cmbli11,i: n·ruin Cl'r.twhoiliminidoH; 
ou1d AnomaliniJ,K· "!ht: 'JX....:imc:n i-; hwh·11 
omd i'<»•tin· idcmifi<aci1:n isd:ffault. J\1.tr-
1in's 'f'ITimtn' wtrc· , ,,,j~llt'<.l m l'.1tru1.1 
r 01,111.~11/"''·': hy J\1.1llur1 19"19, I'· .''\() 

f,11orl.1: Tiu: .!,'t·ncric· l'""i 
(:,dif<orniolll'fX"Lit-,bJs 
p.1'!. h h,1, lxxn pl.ou·d 

/'· /. ,~_,, " ••·· A• ""'"j 
~·-' /' ~ ,,,, J,,.. , .. 



l'.?1 

in /;p/Jun11i11rll,1 or l:pm11.l.-r . . md Ulhio 
~llAACStcd ( [')(10, p. <>"'I ch;lt •l "·1~ an 
11!.rh,1m111.1. lln\\'nn. cht· >]'CCil'S h,t, .1 r;\· 
di.ii cryscallinl· \\'odl 'uutmrc and biLuncJli,! 
~pr.1. chu~ exdudin,i: it from I:piJ10111i11c//,i 
or ,'//.,b.1T11111.l .uu! ;1ll)ing it with chc [poni
didac Hofktr. ·nie apcnur;il (h:tr:iw:rs aml 
i;mss w~t morpholog)· differ from prcviou,lr 
lksnibcd gencr;i of Eponidid.w, hence a nc"' 
gem1~ is erected. 

Family EPOl\.JDIDAI' llofker. 1951 
Genus !:11.0HFDRA 1.ipp~. gen. nov. 

Typ<c species: Ep1rtomm1!1" l<'!irn!.1 Re. 
'ii;. 1958. Micropaleomologr. "uL 4. 110. ), 

J'. )Q.i,ll'Xf-fig. JG:H 
ll<•sr1·i11lfo11: T"><t rref', ~mall . lrodio~pi

r1tl with nunwrous whorls, tii::htly coil..,d. 
~piral ~id" ('On\'{'X, u111hilicnl side 11uuciwd 
nnd depr<'~Hed i11 umbilicnl '"'''ii. outl ine dr-
1·ular. j>l'ripht'ry bl'Oadly roun<led. Cham-
1,.,rs widt'. rhomboid in spirnl ,.;,.w, trii.t<rnnl 
in t1mloilil·ul \'iew. Sutul'('S !'a<liiol, n ·cur\'ed 
on umbilical side. \\'all cakm'eous, h y:tline. 
p .. rfor:lle, c1-yst11lline 'tructure radial , .<ep
t<t bilamdlid. Apertun· extendin~ aloni.t 
ba~:il sutu1·c of las! chum\..,,. b<•tw<'en nm
bilieus and P<'riphery, extendin~ \'ertically 
up f:oee of last chamher near Jl"i·iphny. 
lwnlered hy lip, d"!"'"~sed in apcrtun1l face 
ofdrnmbc1·. 

Fiiwre 3. t:ilolledru fr,.fr,,/u {Re~ii::) 
~howin~ clistinctin· ")l<'l'IUr<' d~]ll'l'~~e<l in 
face of last chamber 
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d ifkrs prim:1rily in bckini:: .1 mbercul.H(;(i 
'\Jff.lll' 

The gtneric n:une i~ frorn d1c Gr(;(;k cifo 
1ne:1ninF "roll up. twisc'': + hulr,1 meanin,i: 
.1lxxk, d"dling-·. in rdcrt'nn· w 1he 1iglul)' 

rniled icst Gcmkr: Feminine. 
1'11h1111di11cff,,rn111irur111.11": Cushrnannnd 

Siq;fus ( 19.'\':i, p. 95> origin:dlr demibeJ 
chis species from 1he Eoccn<' Kreyenhag(;n 
Shale in Fresno Cnumy. California_ h was 
1r:msfrrred m l'.1m1/.1 [=01,mg11!11r;.il br 
L\fallorr ~ 19S9. p. 2·10) 

Y. DEMRIPTIOl\.SOFTYPl'Al\.I) 
CAI IFOR"11A SPt en:~ 

The type species of rhe i.:c1wra described 
in sect ions 111 :rnd JV and 1h(· 'alid spe(ic~ 
rcwgmzed a~ l'wudoparrcllkhe in C.1l ifnrnia 
arc dc~rihl:d in alphabctilal order by .i;cnu, 
.rnd spni(;s. In or<ll·r 10 record 1heir .i; , 1ri· 
buiion. the srnoni•mies includc all known 
rdercnu·s IO occurrcnn·s of theSt" splx:ies, 
excepc for some widely discribmcd species 
rqxm<:d from rn:mr places chrnughout the 
world_ rxc<opl "'here specimens "nc ade· 
quatcl)' i!lustrntt...l <Jr rcr:~:11nination w:is JXlS· 

"ibk. no ;inemp1 was nude:: w determine the 
\·;<]idity of chc re1xms. and each amhnr's 
idcnti f icHion is assurned co be ~ccur:it(;_ The 
:igt uf '"d' California M iocene rt..::nrd is 
given in locil stage name.~- Pr(;viOll' inccr
rq;imul lorrelacion <1f che'i(' stag<CS h:•< rt·
ccndy lxtn 'lllesciuneJ Cl.ipps, 1961. p . 1 l liJ. 
Th(;rd<lr<c, clll' assi.i;nmems i.:ivt·n by Kkin-
1><=11 (19,8Jnreusedc(·nc.ui,·cl)inthi,rc· 
pore. Th(;<;e ;ut· as follows: Ze111orrian 
lm'L'r ]i\\\Cr Mitxxne: s~ul'C~i.in upper 
lim(·r Miocene: Rdi.:i.in lower middle 
1'>1i(x.t·nc: l.uisOnn upper middle l'>l iocenc: 
Mohniom lower upper M icx:cnc: Dclr11011-
1ia 11 tLppcr up]><:r ~l iorene. 

l'Mnil1· P.~1' 1 -IXWARRILLllMJ VoJo,hino'·' 
G(;uusA\lllrTROl't ' \ 1.ipp' 

AMlll'I l!Ol'L ·'I \'AX ( lhndy ) 
Pl. I. fig~. l la-c 

f.'11i~fon1i,,.·//11 rnu B.n;rw. J!)f,'.l. Jour. Pa
l<;Olltolo~~·. \'Ol. 'D, uo. :!. Jl. l7!l. pl. ;!:{, 
fii.t•- la-dlknmt. ort San Frnnci;c·o. at 
l~OO ft.) 

/;'1iNl,m1i11.-/in //1(1/,,uou1i fStninfort!J. a nd 
Suv~nH>n). S,\l!Tll. P . I!., 11Hi0, l '. S. 
G~ol. Sur\'\y, PrnF. l 'HJl<:r :!JI-)[, p . !~7. 
pi. .-•. fig,. ~J. J 1 ( )lohni""· :-:an .luan ("•P-
1•u·ano <1n·al. c:O.:OT /'<1/1,,.-r,,1r//u l/w/
m•w>ii Stainforth :tnd S1,•q:11•on. l!l!~. ) 

Diff11Hir,11: ·111is ne\\ }1enu;; is di~tin

guished from all othtr gcn(;ra wich ra<li.d l)' 
rnn,tn1Ul~l {(;M \\llls :uul bilamell id sep[a 
by che sm.111 .. ci,i;hd)· loik1.~ (e't wich broadl) 
roundL~l JKTl]'h(·ry and d1~uno1'(; :11K·rt11rc 
~ hFurc '>!. h i .. placed in ch(' Fponidid.1(· 
lx:lauo;eufthl·trtx.ho;pir.1llC'lJ!lda1>eriural 
f!O"tlOll 

Po· I·.' 1i'~ ~ 1'Jti 11 ,~'.'" \\ ~i~;,:;~,... •;:~;I 1t)',1,\t;; m ~ \~ ~~;1~; Fi/,,h..Jr,1 i, '('rr sirnibr ul 
korny. whnw w;ill scrunure ;, but 1'. S. ( ;l"<Jl. Su1·\·\·y. l'rof. !"1per :i:J~-11, 
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,.,,l. :!7. nu. :! .. p. 177, pl. 2:; . fiJ.!"· ; ,,... 
!l:t•tt•nt. off Puin\ Ari:tu·lto. C:ihf.) 
W•L.TW\. l\1.-,r, . .Jou!". 1'11l«mloio).!.''· , .,,] 
:!!I. no. 1;. p . JllO~. pl. w:l. fi).!"•. :!:!. 2:1 
I f:t•<•t•nt. Totlu>1 Santoli Bay. Baj>< \":olif.. 
~lt·~fro). \\-llrn;. l!l5~i • .lour. l'akon10lu 
J!:.\". \OJ. :JO. tl(). :!. p. :!:,7. pl. :):!. fiJ!:"· \a·(" 
( !"li<;<·e1:l'. Ca1>i~trano l!ead1. Colif.l 
f'IFI:n:. 1\1,;tj,.)OUI"- l'al<•ontolo).:S. \"OI. :;(I. 

no. t:. p. 1:100. pl. i:rn. fiJ.!"~. 1 la-c (low•·• 
and uppt·r )Johnian. Bl'nt·di..t Cany,1n. 
1. •. , .\n)!;de>1I. RASPY '"ld All\.\I.. l!J:.:-. 
\uwr. ·'""'"""·Petrol. Gt•<-1. .. Hull.. w!. II. 

no. ~I. p. :!t>ll . :WI:!. :!051 [ttlhlt·"] (ltt·· 
<"t"l>I. off <"•·ntral .\mei·it•al. H1:~u:. I!+;,'-. 
\linopalt>ontoloi:}". \"O! . I. no. :l. p. :;i1f: 
1 l:t•n·Ht, Sant<l Cru7. lfa~ill. t"lLlif.). z, 
1.•.~''· l!•;)!J, )[inopaltontolo10·. \'ol. ''· 
no. I. p. 1:!1 flll'r~nt. S"nta )lcni<·:t ll:o)·. 
('alif,). (;1:1;•.,. l!Jtj(I. :\liaopn],·<.nto](Jg"). 
•·ol.i;.110. l. p. {.I (l{t><·rnl. \1·t"ti<> lk<·an ). 
l\.,-:u1·. l!lfl() •. )our. l'alt•c.i1toloio·. v11I. :: 1. 
no. I. U·X1-liJ!:. 7 [ch:u·t] 1 l'lillC<"lli .. l'ki~· 
tq·,·rw. \"tt1tm·:i hasinf . l'n1w. l'.hi<'. 
("u"lmmn l'"uumL Foram. lk~ .. Spl't". publ. 
no. :,, \Hhlt·~. pl. '.I, fig-a. 1'-10 f [(,.,.,.nt. off 
s,,n lli<·i:o). Il..\,!t\. l!H;J. 'linop11lt·on 
t<k).!"y. wl. 7. no. l, JJ. !.';,pl..';. fii:s. 1;a < 
( lfr<·<nt. Gulf of California I. llAl"l''· 
1%1 .. \lit•rupalt'(;ntology. '"l. 10. no. 1. 
p. ~,.-, I l~c.,.<'nt. :".auta Jladmrn hn"i"· 
L•lif.I. 8.\11111. I'. IL l~lfil. l". ;;. \;,..,1 
Surny. l'rnf. J':ip<'r ~:!~1-H. p. Hll 11(,·
e<•ut. toff El Slll\"atlor). 

f:11i~1,.,,.;,,,.11,. 1m<'ifir<1 ~mi//1i i It. I·:. and 
h:. (". Sll"\\'111'\) . llASIJY . l ~lfil. J(Hll'. l'a],•. 
Oll\o]tlJ,:)'.\'Ol.:\;<.no. l . p . 1 11 IH<'l"t' llT 
<<ili-lkt't<nt. Santa )lonica and San l '('ol!'o 
1.,,,i11s. C;ilif.) . BA.'l•Y und Hnl•lUu, 
1:1,: I. lll't·p-S,.;o ll\·~ .. \'Ol. 11. 110. ~- ta bl\·' 
::. l. fi).!' . .';a I i:..,,.,.nt. 1•,.ru-Chil" Tr .. u1·h. 
7iu: m>. 

\:ot /•,,J,-;,,,r/j>1rlfo ~mi//oi ;;ll"wnrl. ;; .IC.II 
and llu1 .. r111.t.. 1!!57 .. \lt'm. Sor. c:,·vl. 
Frmu-1•. no. ';;<. p. Vi. pl. ~l. fi).!'. 1. 

/Jn<rri1>li<w : T..,<t Ir""· nwdium in ~izt•. 
l1•.d10<pirnl. im•1n,;Jly bironn·x. cons i,tillJ!: 
.,r two"'"! on<·· hal f whc;i-b. outliow "'"t" 
1m11xin lohntt". 1wriphu-~· rnrim1h· . k,. .. 1 vf 
\'ao·iahl" w:dth. normally ""now. r·ou 11dt d. 
><Lg-lilly rni"t•cl. Spirnl si<I•: low . tnnn·x. nil 
ll"hod,. d1mn],,.,.,, and p1·ol0t·u lu., Yisililt. 
i11ifrol pnrt of spirl' <•l..,,·att•d. !wlow <"<"!l(t"I 
,, r !<·•I. ho~! wh,!rl fl:•Htn(•d. l'rnbili<-al si1i1' 
~11"Lnl!"I)' l"< U\"t"\. fi\·!· lo ,;_x <·hnml0<•)"S \'isi
h[,. in l:i.<t whorl. umbili<'us VJl«n 01· dn>1t•d. 
<f<<J> wh..,n op<•n, <'<>lllmonl~· rirnnwd b.1 
1·id·.~"" on duuuh•:n. Chumlwrs fif1''l'!l in 
11uml0<·1·. •>11 ~F>irnl si<k l"r<·s<-<'lll-slrnpt·d. up· 
!,..,. •·•II!"<" "" an·. low<•!" "'lit<'" form two iu
'' r~l>t·tinJ!: "''""· width ).(l"l'"lt·1· th:rn !wig-ht. 
t·tu·n-d hlld; OH·1· pn·n·tlinu •·lrnmht·1· for 
lrnlf it>1 'ddth, n:•rrow "t h11,,-, f0<·romill J!: 
!no;"I 11\ top on umhi!ical sidt·. i11n a11·tl. 
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l'xt<'nsion O\"\Th1ppin).!' for
pre<"•·din).!' chnmla·r . .i<>nw sp~-c

~hort lo"· rid).(<"" vn umhil ieat 
proluculus n111ndpd. Sutu1·..,, t!is-

1unrow. liml!111t'. flush on spiral ~ ide. 
incisC'd on umhilit·lll s idt•. ~trniwly 

h:ockwanls. \\"n il <':1kn1·<'0"'· .'tllOl'th. 
pC'd<.rnt~. ,\pcrturt• " 11<ll"l"Ow slit 
1·urnllt•l to pl·1·ipht•ry lttll ("Ut'\"<!d 

toward ~piral side. in a dl')!"<'sgio11 
of la~t drnmlx>r. "Xtt·ndinJ!: from 

to 1011 of chmnlx>r. uppl'r nHu-g:in 
r<'undu!,horder..,tlby 1rnrrow rim. llpHturnl 
fa(·..,ninnJ!:ula1·,h<.>r<l<'N'<lhy1wri11lwral ke<•\ 
r.n "piral side, ~haq1l~· roundt·<i <.11 others. 
lo•n·r mni-g:in of In'\ chHtnlJl'i- ind<·ntl'd :ind 
join~ :q><-rtun•. 

,mJ r1ri1irri11n ·: "] lie tyjX' 

L 111111/.i i' in th<.: upp"r Pim 
(l'lio<;<.:neJ in dlC' ··mud piis ; tt 

the lJent M ud Pbnt ;ibuut [I ' mi les nonh 
of Vemura and I! mik l"":N of V("ntun 
A\'enul' at the he:1<l of Franklin Lmc. Ven· 
{llr.1 County. C::.11iforniJ .. 1.Stn,.1rt am! Stl·w· 

19_'>0!. Th<.: t)l"' ;1r<~a i' """ ""·crcd 
.L!l anxado rru· ~row· . . md 11<1 .spct·im("fl> 
L Jl/lllbi wt·re found in ,,unpi<:s t.tk<.:n 

C<1St of th<·ht;id of Fr.111l;lin L111.., 
·1 hi, s1x·ti(;s h:h " ~(;olo~it r.ul~(; from 

lowtr 1q>]X:r 1'1ion·nL· to lk<UH. h i> rt
l)(med "·' " fo"il only from Suuth("m Cali
forni:1. with two <!nuhtful t·Mcption~: f\!.t!
lor) (/11 1'1oort. l9<1~J li,t<.:d /',md/;1 tf. 
/>. Jm11h1 1 R. I . . 1rnl K L St<''"m 1 from 
the lo\\Cr Miot:<.:11<.: A,mria l'orm.uion in 
Orci-:1m: ;md h""·' .1ml Kikuthi ( 195 IJ iden
tified spt:t:inR-11' frnm ~h" Middk Mn.xcn(" 
Su!-:m" Forma1ion in th(" IAw:1 Hilb. 1\kita 
l'rde11ure. J.1pan. a' l:pi<10111i11tlf.1 imithi 
Lpi</tJ11111Jd/,, .rmitbi is re<11rded in Rtc"nr 
,c,1s from ~1mhern Colifomia "'ud"' :trd w 
South Amui~:i. It "3' ;il'><J rep<)rt(".I from 
th" Aruic (kean north\\CSt of Hle~mcre 
l,]:111<\ ! (; r("en. 19(10/ hut, ,1, it 11:1> ••or 
mh1.:rwi,c lx:t·n re(ord..,d Ji,ini-: north of 
l'oim Argudin. Cdiforni.>, chi> npon mar 
lx· incorr"u 

Tht· ,JX.,,in li'c' in \\.ltcr of S.5 10 
1.0 C :ind r.trtly :u tookr t<.:mp..,ramrt~ 

( ( n>u~h. 195! 1. in depth, r:mi-:in~ frnrn 
.1bout (,"7 tu ~-:"" .•1 111 '"""" T.1bk 11 ... uu! on 
flntr·graincdsub,(r.ucs 
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Gl·nu~ M l (;A~TOMHl A faulkm.:r. d1.: Kfa,t 
and RCr:u 

Mt c~ASTOMl l.I,.. A I Rl(.ANA l'.lulkner. 
de Kbsz .md Rl;r:u 

Pl. lll .fi~s. '\.1-c ccxc-f i~. ! 
l /1·1111~1,,,,,u/lu fl/ric><rnu L\U .. l\ ~ K!l_. ltt; l\l:·'~Z 

a11d H f:llAT. J!Jt;:l. lll'\"Ul' de '!1cropalc·un
~·;,1~~il'. \"OI. 6. no. l. p. :W. pl. I. fig-,.. 

f/,•p1·1·i111i,,11: Test ftl'l'. medium to . i..~·i....., 
iu ,.;~, .. trocho~i>irnl. Oath necl . co1rn1strng
<.f ~ whorls. outlin<' O\"<He. ~lightl~· lobat<'. 

1::~·~::!:~:·\~ifih.~:~~~£~,:~I·~~~::~~ 1i£r~~ ('}~;~1711~ 
~~~;\::~ .. ~:r"~7~~1 ~·;~,.:~~~,.~~:~";·,~· i.0~1,t"~::;:·;~r:i 
ln,.t-f< !'lll<'d chnm~r:<, u m bilicus in Ct,.llCr. 
tr1ccnd. tlw (..ppu~ile m:.rJ,:"in uf :tp<" r \lll"I. 
lu>'t wlu. rl and nme du1mlK•r" v i,.bl<• <.in 
unobilwal ~;,i, , Ch:unlK '"" <•l(,tl)!"Hle. !Ull'l'O\\ 
i11 a~inl ngion. b ro:ul<>ncd 10.ql!·d p;·,.iph
' ''Y· nry "l1g-htly infllll~d . soml"wlwt O\'l"l"
lappin11; pn•\'iQu" t•hamb~r~. r\t'lll"ly cmn-

;J;,~t.-~~;1,?'~,',"~;:111:,::~7,.~;;:"'·~~u~u~;t~i';~,.~n s~S;.~ 
with inflatul chatnbl·r eJ<tcn~1~n~ covenn).( 
uml>ili<·us. Sutun·~ di~ti1wt . nar row. of l"Oll-

:J:;~.'.t '.~~~-~,"e;:· ~~111:~~~i\;~;:rh~)~,,~1i,.:,1:.~'~:: 

1i;~~~f,:[~l~'.:~r~;;!Ft\i~:;~\~~,~~ii;!~~ 
~::I :1~i1~',; 1" ~~;.~." ~)':.~ ;::~~\~J-;.~ll~~i'~'.T1~;, '":::::1:\1:~ 
ca l ~Hl1•. 

D..1m.sr1,,11: . lltJ.:.lflt1111(·1/,1 <1f1fr.111,1 j, d1,ir
'"t'·ri1.,;d br larJ!t- )itc and a v.idL· .11x ·r1urL· 
"h1th !LnJ., ID lie on clll· umbili,al ,id<·. T ht· 
~ub,pe<:il·s . \!. ,1/r1c.m,1 Wlllf!f•U" F.uilknt-r. 
de h.l.i.s.: .u1J lh ·r.u. 19<l'i. d1fkrs '11 ha<m,i; 

<l11P.,,,H\r.<'""ll". 
c:,1,,.,.,,,. 

H'""'"'' '><>.(.,l;formJ 
, ,.,.,11.,1,. .. 11 ... ,, 

c.1,,urnu 
' "'"Crurl\"'"· <:.1,,.,,,,,,, 

c,i.i. .. ,,., !:" 
Of1,,.,p,-J.,,,(,hi .. rn" 111.1' 
Oit '>rn l),.~,,.(,l•tM,,;, 

l•~I~;,~,'.;:::~ 11,,. 11>1> 
{,uliutC,l,/.,rnu 61 0 

a mort· um1prtv;.1:d 1e'1 Jnd ,1 p<:ripht:ral 
ap1:nurc1Fi,i;urt-!J 

'1 .Jpo· /r,,·d/".~ ,111,/ fl<'clirrnJ<c' The !)T><: 
loulicy i1 JI ll'iO m in bort- holt LO <J, 
8 km. \VN\\' of Pntt·CcmiJ. (;;1b(ln. Africa. 
The ~pn il' i., kno"n only from tht: Jmn:r 
i\lioccnt: /\hrn\orm·l· Form;it;on in the \\nt· 
an p.m of the: GJbon b;isin, Afric1 

i\lt<.AsTO.\!f'l.l.A l.Al'!lA:-.1:-.-s1s ! Cu,hmJn 
and Klc:inpdl ) 

l'l.lll.fiµs. l.1-:!c 
f',,(1·;,,.o1;.,, 11,, rn11il1111<·11,.ii< ( "1 · ~11\1.\ ., nn<I 

1\1 .~1'-"n:r.1 .. J!1:;.1, Cu~hm1111 I.ab. l'ornm. 
t:,.<., Cm1t1·., \"Ol. JO. PL I. I'· II'. pl. :l, 
fii.:;s. :;a-e <'lio(Cne. WC•! of Du~ !'twblo· 
Cr<t·k. Sm1tn 11,,r\mrn County. (',.hf.). 
1,1.n.,1·u.1 .. l!•:lt:. \lion·rw strnri~r«phy 
''· ('alifornia, Tul.•n, p. :~:!i (l. ~lohniun, 
~ant" .\l(,uien /\lounta ins. (",.]if. ; u. 'Joli· 
11 ian. ! 'nl<>~ \ crd•·~ l lillsf. ('.\:-'F1r1.11, 
1!,:1!1 •. \ml"•· .. ·\sso(". l'<·trol. c:1·cl.. Hlill., 
v<.l. :!::.no. I. p. ij:, !m. '[iot·<·11<·. ~anta 
)l' ' ' ' i<L \ nll~y oil fi<·ldJ. ('A\11•1n:1.1. and 
I ·1. \J(h . J~l 11. <:•·ol. ~oc . ..\11writ;t. Sp.-r 

\'t:'.:~·:;1,':~~' P,;,,~j t::!.1.' 1;~i1i:i. i'l·.\\'~~![;\'.'.J: 
~~:.''.~1~·11~::;~~~- 1'~:1~~"\,:,~:i,·~ pf I ;;:I~ I.[ ta bl<·] 

i.· '~Ji .. '. ::l~~·~:it:, 1s: :;;~'~'.·1:f 1~I- i_,~:~~;~,:wi:~~~~~'. 

f.'E~-.~ti.::~~'.;:~;::1~il~;~~:;i;;:;'.l·f:I~X';~~~~t::1j::i:~:~ 
1, 1"11<1 . .llt•\i~lll. 

in/ l~·i~~•:iii~;~'11t~ n:.t• t~·~:;h·,;;::~;,11. t",,:1,~~'.liu1;: 

~i)l1:'.lr;,~;1!:::1:·~::t::11?-i:~::~;:~@:(:;til~::~:·;:''.:,~.:1~\:}~~~ 

>-!.C ,.,qA l!J•J•. <l 
'4.~ , .. '4.h• {ruud l••C 

/Jl<"" · l'H• 
(u•hm•'~ \l,,.,.r.1•10 
l '.l•H>.1'6U 

11.i. ..... 1•1< 
ll;~J,. I ••I 

Uit C<tntJI .\,,,..,,,, •~ 1.1101.< R,,.J, ~\,,,,).I"'! 

0111 1 .... 1,.J.,, 'w! '"·'"'"'"hi 
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waccr in decn:ascd abundance. Hofkn 
(19H) bc!u.'\·cJ chc SJXX:ics was pclagil in 
life bccmsc uf i(S chin H~St walls, infJ:uhl 
chambers. widcspn.wl discribmion and,cx
currcnn.' in Gfobi[l.l:rll/tl OOl es. How.c,·er. 
man)' <kcp-waccr benthonil species uf for
. uninifrr:1 ha1c chin wall~. arc widdy dis
cribllll><t and arc found in Gfobigcri1111 oozes. 
/>;c11dop,,rre/I,, e.1·ig11a i~ nm found in pbnk
con tows but is recorded as living on the 
bunom ISCl· Lld1io, 19601. There is no (.·1·i

dcnce to suggest .• pelagic habirac 

PSl'l'UOPARKELl.A (;ARRISO/';I Lipp>, 

nom.1101 
Pl.I, fig, IH 

l·:1.ii<lo1>•i11<'/fo 11111'<1 c;.\llltlSO:l '> , 1!•511, .lour. 
Pal(·omnlo,.::y, vol. :rn. 110. i. p. i)l;!I, pl. li5, 
rii.t"· ll:i-c !IOW(•r Micw:cnc, Sa 1u·c.- iun. 
W(·~l "idc of San J 1mqui n Ya!ky. Calif. I. 

'\lot /'.•t11d•l/'<ll"Nlii! "'""(! ['l,ll YANOVA. l !~r;i+. 
Ukr. :.:H:IU . .\lini.-1. (;.,01. Okhrnny n..,dr 
S~Slt. Trudy. 'YP· l. p. !:!. pl. (). rig•. 
:!:•-c. 
lh'~cri/'liwi: Tl'"t fn'I', snrnll. trocho,pi

rnl·. flatkncd . consislini.:- of 111';1rly :! whorl~. 
outli1u: "ulx>n•l. marJ{in slii.::htl~· lobate. 
1wri1>lwry roundNL Spiral side flattened, 
all whorls. ehnmber,;. and ]Jroloculus \'i~ible. 
l"mbilie,.l sid.., flatwned , six chamh..,r$ visi
hh•. "liKhtly dl'!H"<'S~l'd in umbiliei1l nrea. 
uml>ilieu$ elos<'d. Chambers wedi.::e-sha1"'d 
on umhilieal ~itll·. dwmOOid 10 quadr·ak on 
spirnl sid<•, ~liKhily infl;tH"<I. inen·asini.:: in 
siu in last whorl, lo"·•·r nuu·i.::in lobed. 
onrlappin).! pre,·iou~ whorl and from purl 
oi pr..,vious ehamhl·nl, with br o;ul umhil i
<'«I l'.\l•·n•ions. Sutun-s oh~t\l!'l', !hin, dt·
pn •~l'd. eun·;.,I hnekw:ird.<. \\':ti! rnkar,• 
011.•. ~lll<>Olh. 11<.·rfoniti<•ll~ oh.,N1•·<·d. ~urf:tt'(• 
i.:1aiuy in <1pp1·;ornnre . . \p{'rtun· a ~hor!. 
narrow ~lit ext1•ndinl! from ha~<' uf l:1~l 
«bmnl)(•r parnll('l to 11<.·riph•·•T· on u111hili<·"l 
~id<' "f h'~t. l><u·d,·n·d by n·r·.'· 11<11TO" r iHI. 
~lii.;htl~· 1h•J>r"'"(«L A1w1:turnl fa<"(' ~lll<)(Jth
:.~,~;~,1;1~.~:lmmht'r ~ult•< without sharp d iffro 

o;•rnr<im1; Thi, sro1.x·ie, is krHJ\\ll frrnn 
<me\pt:limcn.1hconl)· or1eo111he,liJ(·lon· 
1;1ini11,i: Garrison·~ !)"pt: >1x·<:imem whid1 
m;m:hl"<.ltht:<ll-,lriprionofche>pc•( ic·<,. llow
t\er, che origin:tl illuscrJcions (Garrison, 
!')~').pl.:;_;_ fig~. I IJ-l"l are r(\Cr"'d im.1gt:> 
<lf thi, 'PL"<11nu1. As nont of Li :• rrison \ 
rnhu figurt:> are re,cr-<-.J. !ht: idcmiiy of 
dw, '1x·l.'111le11 ;1, cht· holotnit J)qt1esuon,1ble 

"11\e 'l'ctirm:n h"s bt-<:n le.Khcd or recrp
r;illizc"<! .. nJ ;, not " '<·II pre...:n·t"<I 1\11 tx· 
:unina1inn _of .~ brgt> .1-un1~lc from the I) pc 
lnc1h1)- f,ull .. l 1<1 )ldd :1dd111onal s1x~m1e11) 
le l\ pl.ll.Cd m P.uu.fop.Irrd/11 bl"Glll\t:Of the 
roumkd p1:ripher). short rhomboid to y u ad-

rate chambers ;ind an :•pl'Hur<· on the um
bitiail side of the rc~1. ·n1is species is )tpa
ra(ed from oth<:r species of l'Jl11</oparrcl!a 
by its fl:mencd rcs1. fewer ch:1mbers. :wd 
small siie. It is similar m ilk!!,tJJ/Omeffa in 
itsflancnl'll ll'St . 

As che specific name proposed by G;ir
rison (Joly 14. 1959) is prt'IXrnpied by 
P1e11dop.1m:lla 1101a Pislwano\'a (June 24, 
1959), die Californi:L spcciC'l' is rl'n:irncd in 
honor of L E. Garrison of Sacuml'nto, 
Californi:1 

"!;/ii foc1.!i1J: l'1e111lop.irrc/l,1 garri1m1i 
" "s origin:il\y described from the 2950 w 
297(, fom rnred imen·a l of chc Scaboard
Wc!sh no. I wdl, mmh of Coalinga, Frl'sno 
Cou!\t) . C1lifurni~. Garrison ( 1959. p. 664) 
i nfcrr<·d 1ha1 the ~dimcnts were dcpITTiwJ 
in '"depths do\l.n w approxima(cl)' 200 feet" 

1'~ 1: 1 · no l'A HRl·l.l .A Ml~l .TA ((,11sh111:111 ~Lud 
b irning) 

PJ.l.fij.:S.5a-t 
f'ol1·i111di,1dla 1wb1,,·ruri(Wfl 111i1t1au C1;s11-

~1.\." and LAl.\111'G. !!!:~ 1 . Jour. l'"k'<ln
toloj(y. ,.,]. 5. no. :!. p. ! lij. pl. l~, figs. 
~ia-« flow .. r ~liocene. IA>s Sau{'('~ Creek, 
\ 'entura f'o .• Calif.) . H.11!1<.\T nnd \·o:-: 
~;;;T111<n·. \!J:J:!. Jour. Palt<Qntoloi.:-y, \'Ol. 
i. no. 2. p. Hi5 (lower .\li.-.cene. 71,. mi. 
SI:; of .\laritop11. Cnlit.). J..: 1.•:1N1't:1.L, 
l~>:oi::. )lio<"'"c strntii.::r:qihy of California, 
Tul~a. p. ::a1. 

/."1,i11 r11u1iJ, ,•/fo ,.,,i,/,<T111·iu11u 111i1//dfl Cush· 
1na n nml !.iiimini.::. J..: 1.t-:Jl'l' l:l.J, and Wt;A• 
v1:11. l!lH~l. l'ni,·. C":olif. Pul>I~. (;(-ol . Sci., 
vol. i :;, no. 1. fiJ.:". I [l'hart]. 4 Sat!('e~iun, 
1~,,. :-im1<·e~ Cr('l'k. \"<"nlurn C"o .. C:Llif.). 
/h1<rri11/h•11: Tt·"t fr1'(', >lmnll. trochospi-

ral . Url{'\'l'lll~· bicunHx. spi rnl .<idc low('r 
than umhili<"al ~id<'. outline {'ir{'ular. !"'riph 
,. ,.y "ui.J,.l"Utl'. !-;pirnl ~idt" flattl'ned. rai,ed 
in upkal l"t'j(i(;n hy thick dl·)losit~ of ralcilc 
which ob,.eur·e <'al"ly whorl~ ;rnd d1ambers. 
1·m1,;1; .. ,.1 sidl' sharply ronvex, ;t{'ule in 
umbilkal ar.:a. umhilicu" ron·n"<I by de
posit" of elt•ar e:ikite. H to 9 cha1nlwrs visi· 
Ii i<- i" l a~t whorl. Chnmlx•r,; rhomb<lid to 
luu,, lt· on ~pirnl ~ide, triJ,!on"I, sli;::-h t!y in· 
fl i< l!•d and O\·('rlappin).! pr.:,ious whorl on 
tm1 hili<":tl sid<.'. Suture~ <!istim·t . !imhnte, 
w ide. fl ush with ll'><I ~urf:o(·<'. rad ial. curvl'd 
h:oek sl i)!htly. \\'al! enkHl"l"()U~. snwoth, 
t hi<·k,·nl'd in "xinl r.:i.::ion~. finel~· 1wr1ora\.I'. 
.\pu-\\H'l' " lllll"l"OW vertic:i l ~l it pandlt'l to 
periphl'l'y, lm~al. oceurring in (fopre~sion 
on uml:oi)i(·:tl ~ide of ll".•t. npcl"l\ll'al fuce 
flntt .. 1wd. nwrc-in ~hnrply rouml1:d. 

/)i111wio11: The origiiul illus1r;1uon> of 
d1t h<1lot)'JlC of l'Jrn,fop.11r.·f111 111i1111h1 show 
,;x ch.1mb<>rs in tht Ja,t whorl. " here1s the 
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spc:ci1m·n on the type slide has nine, henu· 
this specimen niay not be the holot)'pl'. 

PH•111lop.irrcl/,, 11111111/a is similar to some 
<pecirm:ns o( I'. mbper111i.1>1,1 bm differs in 
(he smaller sin', more HaueneJ spiral side, 
:rnd thickened walls in the 0Lxio1l region. A 
brge series of ro1>01rr•es of brnh specin 
sho" them to be distinct:/>. mi11111.1 there· 
fore is clevawd to spc:cific r:mk. 

T)pt /,u.1!111 <111,/oa11rn11rr: ·n1is,pecie, 
"lS original!)' described from lowcr Miocen.: 
Straw exposed in J.o.> S:1uces Creek, Ventura 
County. California. h has since bttn re· 
corded fro111 conttmporaneou~ >tr.ua in tht: 
S.tma Ynt:z Mountain~ and the southwestern 
S.rn Jo.1quin Valley. C1lifornia 

P~u·DOPARRU.LA Rl'L.J7H,,h 

(Kleinpdl) 
l'l.l.figs.7a·& 

/'11/1"11111/i,,d/a rrli::r11~i~ l\u:JNl"t:t.L, J!.l:Jl<, 
.\lioeel\<.! gtratiK1·aph· of California, p 
:1211. pl. 10. fiKs. lOa-e (up1><·1· :-iiwe<'sim1 
to upper Lui~im1. Hdiz Canyon. ~lolllerey 
Co .• ('nlif.; ,\<]p],.ida Quad., S:rn [,ui~ 
Ohi"I'° Co., C'alif.f. :-.;.\Tl.AXI>. lll50, Geol. 

~i';:~ .. ~::~~i·i~~~i ;;~~~::::. 12;,!.'~;e.~. r~1~::;/\i,;1: 
jH California. ~h·~ieo). 

J.:piH/•JllliHdln ,·di:~11Ri" ( l\lt:inpclll. SMITH. 
P. IL l\Hil!. t•. s. Geol. SU!'Hy, i'l'Of 
!'aper :!~l 1-.\l, I'· JkO ( )[<~hnian, ~ant a 
A"H )Its .• ::ian .Ju:rn C;,p1strnno ,\ren, 
(hanKe Co., Cnlif.f. 
/J,_Hni/1/iu": Tt·~t tree, small tv nwdium 

in "1r.e. bit·on,·e~. ti·o,.hos11inll, about .:! 1 2 
whorl~. outline <·ireular to sulk1Ynl. )H'l'l]lh
H~' H!li!Hled to suba<"Ult•. Spirnl ~ich• flal 
t•·ned. ccli;es 1·ou11<INI, all drnmhrr~ nrul 
prnlonilu_, \'i_,;1,i, •. \"mbilicul 8ide slii;htl~
,·onn·x, «ommonly dl·pn:s~(·d in umbil_ical 
'"'''"· ,.Lout !I c·hamlwrs ,-1s1bll'. umbih«ll• 
l'IMN!. Chmuh<.·rs ahout :!! in num!lt'r. 
sliJ'!"htl_,. inflnkd. '"'"h CUl'\'t'd h:t<·.k OH•! 

~::~\,tC.'"'~~·~'.::t,·J•P~~;~ml~~;:<' rh~tl~,\'.~.,-i'~'1'1~ 
wl~orl "·" spirnl "i'.le. t"hmnbe.r lwiKht on 
S['•ral snit<:! t<> :: tunes th<' width, on 11111-
hili<·nl sidt• rhmnl,..i·s a1·,. w1·d1;••-shapt'll 
•wn·o\\· "l h"""· "-icleninJ! ;tt top "'"l with 
flalt«1wd uruliili,·al e~ten~ion. pt'vl<>cul"• 
1·•.und. Sutun·s distinct. thin. ~lii;htlr di• 
p1·e~•ed und (·urq•d backwards. Wall <·al 
ea,..,ou~. ~n1ootli. f i•wly l'"'·foratl·. .\pt·>·
tUl'e l·a~al. rno·i·ow. ,•]oni:ate ,-ntit"al ><lit 

~;; '"'~,1~.~U?ci~le 1~;1;1~." ·~~ ~~~~'. to<!,'.;::.,'.~1:,.~/.i).'.~~~~ 
d••rccl by V«fY nHnow rim. 

/)1Jrnnir111: Th<: holot)'l>t of thi' sp<'Cib 
"'l' d<:po~it<:J •Lt S[anford Uniwr~ity bm i, 
no lung<:r in thl· o>lkuion<; ;Ktording t<l 

A M)ra Ktrn and J. J. Grnh:un 
T he apcnurc of V n/i::n1ris "tries in 

posicion from peripheral to ex1r.11unbilical. 
The final thamber of some spc.x:imens is 
shonenc<l (Pl. I, (iK 7a·.:.:), as in the holo· 
C)p<' 

l'srndop.1rrd/,1 rdi:u1Si.r rescmbks Afr
/?.••SWme/I,, in its commonly C<JyamrioLI aper
curc and OJrvcd 'LICllres. It is pfatL·d in 
/>rr,,,/op"ml/<1 bl.-causc of che shore rhom· 
boid chamber,, cirrnfar to subov.tl outline, 
:tndbicomcxtt>C 

·n1e spct·ics is <fotinguishcd from P. sub 
p'·r1111.mu b)· che more roun<lL-d pt:riphery, 
more r,·tnly birn1wcx test, .md nc.trl)· pe
ripheral apt·rcurc. h is scparom·d from . P. 
tu!ifor111r,1 hr tht: brgtr >•I.<:, rclJ11u:I)' thin· 
ncr 1e51 and d1ambcrs. ;md cur,·c<l )lUur<:S 

·1.1p•· /01,t!i1) .m.I oaurn·na:r: Tlw 1rpe 
locality uf I'. n·li~t· 1ni! is on a ridµt· pro
icuin/.! easi, .ipproxirnaccly U!OO frer nonh
c;1s1 nf 1hr Relit L111)·on Camp Grnun<l, 
Reli1. Canyon. i\1oiHL·rty C:oumy (.difomi.i 
lei~ "580 frn ;1bti,·t· the top of tht· Vaqu<:ros 
,.rndscnnt-· !Kleinpcll. 19'>8, p. llO l in chc 
Momcrcy Shak tJf the middk Reli1i;in <t;1ge. 
1'Ju1Jrrp.1rn1!.1 n/1~t11r11 OCtur~ abundantly 
in Rdiz Crnpm. It " reporc<:d fr,~m upper 
MH><.C!l<' rocb 111 Or;m_i;e (ouncy, Calif .. and 
from Pli<x.tnc S<·dim<·nts of C1rmtn hLrnJ, 
Bajoi C11iforni.1. Jbouc 850 miles \ouch of 
th<:l)pl'lnc1lity 

l"l'l'DOl'ARRl·LLA\! Ul'l·Rl.\'li\-'A 
!C:ushm;m ) 

l'Ll.fii.:s.lvk 

/ '1;! ~~~';:,'.:',~ 11;'~~;;,'•1;~,:·;'.;;::'. m;1 ~~l. :~1; -~;:t~-' .. l !!.~r;'. 
~i i,'.:~~-n!: 11i1 ;~i;1;!;~;! !!,r1f.!f~·et!~n-~a~111 i:'.;~\~ 
:.i.~.\" 1~·~r~:?,~·u~:a:~r:i;1: ~;,\," 1!)~::~~· s~:.'.'~~:z. 
!list., Tntw< .• w1l. t;, no. :!. Jl. 0;) lmiddlc 
.\lio1·c·1w. lfr;ll' lliWI'. llumholt. Co .. Cal
if.). ll111<\, 1\<:\2. 'lil'l'<>[Htl<~•ntolt>KY Hull., 
~t<lnford. q1I. :1. no. :!. JL ~!! I 'IJo
•·•·nc. :-alimt>' \-all .. y. ("nlif.). \\"("ll>HtX(;, 
H11.111u:-rn: ;tnd J..:uc1_,·1,f:1.1., 111:;1; • ..\mer. 
.\"'""· l'Nrol. (;(•ol.. Bull., \"ol. 2!1, no.:!, 

\'i;11~:.;:\.,:1~1}tll'~1~~i~';~'.:1::. /;;~/~~ ,~;~~!~! 
~~:·::,::~:;:i,;'h~~,:•f 1'.;:::: .. t1'."·': '.~ ·i~ \',~,~::rn .) ;11~~~~ 
:~~:~;.I .. (·~~.':~. l ,~i,:,. '~ ll~,~~.''.' ~ :;:~.\H\.~,~co(, ~:~~: 
1~ <~-·.·n( .;·j;/ l '.. "~\(.';~•;:1~1 ~~~;,"1 ii1t~~;;~,~~t~. ~$~d 
[J>ll'l.\X, l!fl:L .-\nwr • ..\swc. l'l'tro!. 
(;1•01..Bull..>·ol.27,rhJ.IO.p.1:\11.13-IG 

:/:;ti:~~:"· (~'.:'t"<·:;jli~.rt l~~;~~:.'t:1.~.nn~ 
r0~~,.~;'~1. 1~::~~-1l~~.~t·i,r:rl'n7,~;··20\: 4:: 
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19 [!!Ible] f)[iOC('!\e. Pi1lo~ \",,rd('s Hills. 
Calif.). 

p,,,,.;,,.,/i11dfo bnrtl11111w Cl-"11'1AN. 1l!2i. 
l'ui,·. Calif., ScripJ)R ln1L O(·Nmog'1 . . 
Bull., T<'ch. ser-.. vol. l. no. 10. p. 165, pl. 
ii. fig~. 11- J:J ( ]t,•ren1. <.>ff l'a1mrna) 
Al>'''!>', 1!):;2. ) li<'rOpall'ontology Hull. . 
St;rnfonl. \•ol. :l. no. 4. li~1s. p. 24 ( l'ho
<:<'nt-, On.Hg'<' Co., Calit.I. :-/,\Tl~\:< ll, 
ui:n. \"ni\'. Calif. Scripps ln~l. Oe.,anoi.;r 
Rull.. Terh. S<'l' .. \'ol. 3, no. 10. dl<Lrt ( llt·
ceut. · San l'rdro Ch:mnt>I; Pliocene. Hal! 
(';rnyon. \'cntura Co .. C'1lif.)_ NA1!.ANO, 
l\l.)0. Ct>ol. Soc. America, )!cm. i :L pt. !. 
p. ;J:l. pl. \). fii;:-~. ::a_,. ( l'lioc"n~. Curn•cn 
!sl<rnd, Raja Cal ifol'nia). 

/'~"'"'"l"'rr<'l/rr ~11b11Cr<!1·ia110 1C"ushman). 
Cl'sl!\1A.'> llnd !;n;n:x~oN. l!l-1~. Cush-
1mrn Luh. Foram. lfr$., Cunn'., m l. ZL pt. 
:;, p. liii. pl. 10. fiJ..'><. 24. 25 (low••r .\lio 
r<'uc. wuth ~i•le of C itnli!U(•1. Bar. J.:cu"
dOI'). CllSll.\IAN, STf.\\'AltT 11nd Sn:wA1n. 
l!!L!J. Orci::-on llepl. G<«iL and i\l irw1·,.J 
lndu~t .. Bull. :)1;. l•l. 7. p . !.i l . pl. J~ . f ig's. 
i.,.,. f Plioc<'nc. n<>nl' mouth of Qt1i1mull 
](j,-cr. (;rays llarbor C'o . . \\"u~liin).('ton). 
C!mLTll. 1!1:,1. ('ushrua11 Fournl. l"m·am. 
Ht·~-. Conlr .. \•ol. 2. pt. 2. Jl. 10 (lowe1 
Pl:cl'ene. !"ewJm1·t l.,,g<10ll . Calif,). 

/'.•r1ul<>µ,.rrt'lln /irndy<uw (Cushrn,.n). ~1,>11 
TIN, l\152. Cu~hman Fou1Hl. Foram. R~~ .• 
Contr .• \'ol. !i, pt. :1-4 . P- 1Hi, rnhlc :). 

F.'1•ix1.-,,,;i>Jr/lu bmd!)m•u \Cu"hman). :\!All
TIN. l~J.>2, Cu~hman Found. F<Jrflu\. \{<>.< •• 
C<Jntr .• vol. ::!. 1>t. :1-L p. J:\G, pl. 21. 
fig's. ~~:i-c \l'lio"<'nc, Lo~ Ang-(•lcs Uasin). 
WHITE. lfl56, Jour. Pal~outolug'y. vol. ::\0, 
nu. 2. p. 2.-,0. 1>1. :11. fig's. ia·" (Pl i<><-·ent·. 
Capisu.,1110 Ucarh nren, Cnlif.). ll.\Nll\ 
and .-\t~'-'-\1 .. lfl:i7. Amer .. -b~oc. l'ctrol. 
l:,·ol.. Bull .• vot. II, no. ~ I . p. ~011. 20U. 
2\l.->J [tnhh·sj (R,•c<·nt.ofl Cen t1·ul A rncl'i 
..a) . ltr:; J(;. I ~1.;i-.. .\[it rO!)ll l<:-011 tolog·y . ' ol 
l. no. :i, p. :\06 (Rl'('('rlt, Santa Cniz lla
~iri. (':olif.). ZAU;.-<:<.Y. J\ll'j\I, Minop"\~on
tolog-y. ,·ol. &. Jl(J. 1. p. l~ I 11{~,·~nt, Sa nta 
illonic<l B:iy) . .\kCL-•8~0N. l\lf>\l , Mino
puleoutoloµ'.y, ,·01. :,, no. 2. p. 2:;G (l1<:<'cnt. 
off Santa Catalina !~land. C:iljf.). Ht: 
MG, 1!!.;!l. Stale Wnt••r Pollutiun Control 
Board. \alif., 1>ubl. 20. pt. \"I. Jl. !I/I.. 
R\XUY and Al\:<A!.. 1960. ,\mer . .-\~soc. 
i'1·trol. Gcol.. llulL \'Ol. ~I. no. I~, p. 
1112'. ilA:<llY, J9Gi, )!i{'!'Opai<'ontology, 
vol. j, no. I, p. 1;;. table I, pl.:{, fii.;s. Hia-b 
(R<:c<•nt, Gulf of California). S\11Tll, l ' . 
l\. i>t Winterer an<l Durham. HIC2. L". S. 
CcoL Sun<:y, P1·of. l'ap<:r :.;:n-H. p. 2~1', 
w:;_ 31::. pl. ~~- ~!! {t .. blt>~] (up jl<'r )!io 
<:cne to Plioccnc. South<'ll<l \'enturn lla
~in. Calif.). :\°,l.Tl,A:<ll. Ul(i::. Joli!". P:tl(' 
ontolo!!y. ' ol. :1;. no. I. p . ~1 l \l [ la bl<' l 
t u11rwr Pl io<·~·n•·. 11,.u (" anyon, \' i'!lt\L 1·a 
Co .. Calif.). HAl!\1A:>. , l~J(i!, .\lit l'OIWie-

sr~;~~~l!};;,1~b~·r..10R~~~·n.1'c~iiN. ( li~~·i:~: 
~~6 i:11 J oc"~~~::~l.cog~~l~';\t;;?i~ a :{;t;u;'\a ~; 
Pedro Basins. Calif.). IJA;>o:ln', 1:--.:Gu: and 
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Hf:~1G, l9frl. L imnolol(y mid Occ:rnoKnt
phy. 'ol. ~). no. l. p . L \$. 1211 I !frrcnl. 
nrr La!!tl!l;\ Rcach. Cnlif.). llA:-01>1'. 1N\ll.F 
and lh;H11:. )!)(ii, Geol. $OC . .-\meri<-a Bull .. 

:':0~·R::.:.11~~-s~·n lj;,,~1~·~· 1:~~'.tfi·if.1~.' ~ ~;1;11~ 
P. ll .. 1!.J/H. I'. S . G<'OI. Sun·t·y Prof. J'a . 
pu· !21)-13, p. lli:l. pl. l. figs . .ia. h ( Ile 
c<"nt . off El Sah0lldor ). HA:<r:>Y '"'cl H.u-
1~•1.~'t>, l!)(;l, Dccp-Sea He~- · , -o] . II. no. ,-, 
tablr :: ( Rcce11t , !'eru-Chilc Trenrh). 

8pi-<lnmi11,.l/a ~11/iprn"'"""' (('u~hrnan). 
l'Trnn:. HT~li. Joui-. Paleontology, vol. :111, 

:~~',;,,~· l~;:,,~;;?c~· t!"n}~~~: t:.;· .\1r~;le~~~~'-~ 
c,.lif.). S.,11T11. I'. B.. 1~100, LI. S. (;..01 
~lll'HY. Prnf. l'a]Wr 2!H-)l, p. !~7 (lll' [J<'I 
J,ui~ian to lo'"''" )lohnian. Santa A n" 
~Its. :111<! San Juan Capist ntno an;a~. 
Cal if . ). ll,\'>llY and .\11x,\1., 11160 • . \nw1· 
A~•O<'. l'(•trol. 1;,.01 .• Bull .. "'-'1. 1 l. nv. 12, 
jl. J!)~;: ()liOC('lW, Houthern S_:rn JoaqHi ll 
\"alley. ('ulif. I. S \1lTlt, l'. H. Ill Wm\Ncr 
nnd llt1rh:rn1. 11H;2. (" . 8. (;,'()) Sunc·;•. 
!',.of. l'ap.-r :::JL-11. p. 2$:4 , :!!I;";, :n~. pl. 
1~. 1!1 [tabl<'~l I U]>JWt Mitx'('llC to l ' liu 
C<"""· "'-'Uthcu~ll·r11 \'entura Ba~in, C al 
if.). l >•t.lll.WH and 'J',\f'I'" "'• J!lli l. Trea 
t i~e l uwrt. l'aleontology. pl. C. l'roti >"l a 
2, 'ol. 2, p. C5'iK f ig. 1.-;:1, no. :,11-c (Hvlo 
type refiKured). 

f.'1,in1.,,,.;,.e11u $11/i11er11rio11<1 $!•b/'~""'' iH»O 
(('u~hnrnn). R \_'> OY and Km.rA~ ·n. 1i11;:\, 
) l irrop.ileuntolol!y. vol. 9. no. 2. )>. \:,:: 

( Hdugian to Mohnian, Tecolotc T umwl, 
Sant a Ynn J\11s .• ~anrn Barb,,ra Co., 
CaliL). 

L\0'1' 1•,./,.j,,11/iudla s11l11n·1·1!1"1"1>w ('u.<hnrnn. 
~-"l'AL a•t•! Dr.nou11u:, 19:">7. Sor. {;('ol. 
l-'!'anct.', '.\ll,m._ nu. 7~ . p. !'i, !)I. 21. fig". I. 
lh~nipli1>11: T est free, trocho~pi!'al, m('-

dium in .< i~"·· in•'quul!y bi<-<mwx. :thou \. ~ ' 2 
wlwl'i.<. oullint.' eircuhu· lo ~li).('h1ly oval. jl(' 
1·iploei·y a~ute. S11irnl side ('Onvcx. fl :ttl~ 111·d 
on last whorl. nii,..•d in c('nt('r. ttll wluwl.< 
an.I ~hHrnl>l.,1·R vi~iblt>. l · mbitical ~ide t•n·n 

;;;,, ~:~1;';,~;· .. J(~:~.1i'.'0~1,~ .... ~,:;r~:;:·•·;.1h,; ::, b~·~·"'~L 
tcnsiorP<. Chumltcrs about. th irl}' in num 
bcl', t<:>n in last whorl. i ncn'a~inl! in r·d a 
ti,·c licight wilh growlh. <10out. half a~ wid•· 
a~. high. narrow in axilll _rcg'ion hNco111 i_11g 
wak1· at ma•·g1n on umbtl1tal sulc. w ith 
('Xl"!'~ion toward hut _not always coH' 1·ing 
umbilicus. proloeu!us e1reul '"" Sutm·e~ <11~ 
tinet. thin, slightly rais~d. <"111'\'f'd smoo thly 
Lackward. Wall calc~ireous. smooth. fi n<'
ly JlPr fornte, Parly whods th i<"ken<·•l and 
opaq\W whc'rl ,fry. last whorl 1hiuner a nd 
trnn~lu"""t. cryswl ~tructun_.. rndi1d, ~eprn 
rno11olumcllid . .-\1)('rt11r<: a "<'' 'Y narro" ~lit . 
p:1r11ll\•I to peri11hery. on umhil ie11 I ~id<· of 
last d1aml>t,1-. cloni.;:1tc, ('Xtcudinl! from bn>'<" 

~~ r~i"tf;1<\?,P ~~d~~~;;i~~~-•,,<le~~~s~~:~-,!~~" a ~.';'~1. 
IJ11mJJi011: ·nw holorypc (PL 1, fit;~ 

!a·c) of l'sa11loparrd/,, s1tbp~·m1 ;,m1t i~ dam
agcd. lt~ final chamber is mi~ing and o ne 
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of the rern:1 inin.g dmrnbcrs is broken nn th<.: 
,piral side (nOI sho" n on Pl. l). M.m:ri;il 
ren1a in ln,1: from th<.- broken final d1.tmbcr 
i:;ives the a1~rcural face a more prono1111,ed 

b~.~'.1):;;;;,e ti~t~:~:•;;~~: ~~'.~cl 1:1;k:'.fJ~;l',:i ~:; 
topotypc six-cimcns of /', Jflbpa1n 11mJ 

1u:~:;isfi:11:~-.: ~~l(:;r. c~~~~;~1;'.~~~11i~?; .. i:~.~~~;_ 
aicly brgt· SI~<.:. ;rnd l1mb.1ce SU!UTC.\. T ht· 
;<]><:mi re is alwar ddinitclr on the umbLliul 
sidcof1hc1es1. lnsomespccimensihcapu.: 
of che ~pirc is more dc, au•d and tht fiiul 
whorl more fl:LC!(•nt.-.:l, and chc smure' "" 
theumbiliulsldeof1he 1cs1 m:iycuntb:i<k 

Sacal and Ddx)urk (19571 fi.i;:ured l'.J11b 
pa11111w,1 from chc Attui1:1inc lb~111 in 
Fro111tc. bm iht·ir spccimtn does nrn bclun,i; 
co l'ru11fop,,,rc-I/,,. f ht: api:rcurt bcin.i: cypicd 
of ,,f /,1/J,11!111/a. 

T;p1· fnc<1/it) 1111d nn11rfi·m1·J : l'rud"fi•" 
rd/11 r11bp..rmim1,1 wa~ originally de.;trib1:d 
frorn Luisbn rods in Sec 1·1. TDIS .. 
!U4E .. Mc. Diablo lhst· and Mtridi.rn. l-l i,i:h· 
bnd. D istrio. S.m bus O bispo Counc). c~li 
tor111:1. P. br,dJ,m.1 "as dt'i<.nbcd from 
Rt-ccm :s<-.:limt'tHs at l.atitudt 7 O!'N .tnd 
1.on,i;imdc 81 •18.-'\'XI off Panama. Ccmul 
Amerit";1. 

T he spc:tics O(.:OJrs from \Xla,hingcun 
sout!mard m Ernador in dtposi1, r;inging 
from Olib'IXt·nc ( ~ ! 10 n ccc111. !11 ,i;cntr.11 
~ptl l mtn~ fmm Pli1x<,nc or yrnmgl·r rotb 
11 c·rt prc1iou~l) dl"signaccd I'. hr,.J1.u1.1. 
whcrt:i~ d1o:s<· from oldi:r nKb "l"rt 1~lltd 
/'_ r11hp1n11i1m.1. 

p,I l UOPAllRHI A: llt';<,URBl>OJIH' 
fl'ii:rtc:) 

Pl. I. fig,. IOa-t 
f."1,ixfo111i11.-/lo ,/i~cvr/.i~oi1h~ l'l t:f(t tc. l!l:ili. 

,lour. l'nlco11tolo1-1:y. vol. :w. no. 1;. I' 
l'.lOI. pl. l:!fl. rig". J:J ( ~lohniau. ll<·n•·· 
cl1t·l Canycn. /..<Js Ang<'les ('() .• Calif.). 
/frxr.·i11tim1: T<.'><I fre<'. tnxhospirnl. of 

~~!;~:.~';'.' ~~tlini~1t~~)~'.~~.L:~.ir~·~~i'i~iu»:.~.''11,'.c~:.~. 
i':11~ ; ';:: \,.,~~::;;• }1:,~~~":~1"0~~1 t, ~~" ~~;~·,.i." ·~;:i 
l':~7b·l~~,.;·h~1::!;·n,.,;;~1~ .. /';~0~~1,:~~ "1·i:~W;: 

~'~~~::·~:~~ ~ti'~:;~;1~~·; ll ~;~~~i1~~~1._.i~~1:'.~~~::.f :.1 :~i)'.i: 
1·1·1111-1: J>l"C>•·ious whorls on umhilkal s1<lt·. 111 

~:·.:,':;~~~~ ~:: t'1il<~:~ ~!(~ n1~~1\;' 1~i'i:h ~~·;"~,~;·];"' ;~:: 
'Pin1! ~id1·. init ially dirt·t\\•cl fonn11·d th"" 
<tr·on!'I~· cunC>cl bad on umbilit:d ~iclc·. 
\\",11[ <.:;1lc111·c-.:;u~. ~mooth. fi no•I~· Jl<"rtornt!'. 

~~17:'.f;1~:~?~~~~"[~~~'.~n:~1i"11~ 1;~~~;~~;;: ~~1 ':i:1~: 
IJHmuim1: ·111c !}"!><.: 'lid<: of thi~ 'f>C<ib 

lOIH:Uned !hl'. hOIO!)'f>C. three rM~l)JX:~ and 
one IJmcd/,1, As che fm.tl d1.unber5 of all 

;~~:~lin~~~~0~t~~,:::~~-~t,1 :l~~l)'"l~~l~u~'.~~ ~:~; 
acters He not dt·;i~. Additio11.1[ )~fim.:m 
could not be found 111 s:1mrk, n>lle<.t<.-.1 from 
ch ... cype art" nor in <oJmple, pro,ided b) 
R L Pierce 

"Ilic ,i;rnui( as.signm.:11_1 ot dw...:. \pl><.imem 
" qunuon;1blt:. Tht· m1u1Nniuure of !11<· 
fC)t could no1 be (tm1pk·1d)' Jucrrnin<.J a' 
rlK 1nhna1ut for dctcrminin,i: bmclbr char. 

;:~1t1~r~ )-% ~;~~' t~i1:1101 "r·~~l'.::~~~"h~~I i<!;;~~,i:~1:~\d 
mm~ were -;tmlit'<I "ich pobri1ed li,i;ht. 
" hith rc·\<:;tltd;i radiotl (rp1.1llinc w;lll >(nl( 

[Hft. The spt.-cin i~ lt'Ulati•-d) ,ts~i,i:ntd m 
i'JC11dop.1rn/l,1 hcl;UI"-' of sirnil.uic ic' w 
01bt·rr.m1 spc.:imc11' of I'. r11hp<rt111J>1,1 from 

r::~·tl;,lloi~;~~:) [;.';.m~~~~::;~;·:r .~(;!l"~i.~;;;~· 
~;,{1~:/:1;1 ;~11;;:;_ auually reprewnt abtrram P 

·r1pt lo..J!i1): ll1c 11·1x- l11c.alit)· of I' ,/i_, 
rorb1Jn1dn "a' nm prt..;1M:I) 'tactxl rn !IK 
onguul dc'>l.nprnm ll1t· l)'f>C slidl i- fo 
bded use 261 "hith tmrc,pi>ud~ (<) 1'1ntt' 
l1Kodi1) 100. le i\ .ipproxinuic!) 200 f<·ct 
north of L\hilho!Lmd Dmt· on tl1<· 1).11.mol 
Fire Road. Th~ >1x-ci<·s "·l' Ji,tnl lrorn IJ 
1ampks rantzin,i; from !mn·r in "f'Jlt:r Moh· 
ni.m, from B1:nt-.!1u Luwnn. I."' Ani.:.d<·' 
(uulll)'. Califomi;i !Pit•rtt. 11)')(,J 

Genu\Sn 1'-0:-.tA F. 1. P;1rkcr 
!'.i-11 ''0'-.IA _111/\t TA F. l. PMkcr 

Pl 11.fip.KH 
Std~""'" ,,,;,111111 f'. /.. l'arhr-. t:Jfd. )111" 

Comp. Zool.. llarl';lrd. Bull.., . ..,!. Ill. no 
10. p .. -,:\1. pl. JO. fiJ.:S. :.!7-:.!:l. 
/J1~Ni/''i"''' T~<t frt'l\ ""'"II, in,·olut<: 

i11 lawr· "laJ.:c's. 5li)fhlly tr<l<"h<>'!liral in <·ar· 
ly stage. hiconvf'X. outlirw n•·;· rl~· t•irculur. 
lohatt>. )ll't'iphery rnund<'d. <"hHml!l-1"' o f 
last wh()d 10, """'Jll~tdy on·rl:1ppin1-: pr,·-, 
1·im1" whcrls. cn·sn·nt·.<ha1w•L in<"n·a.<in)f in 
h1·i1-:ht with lfTOWth .. <liJ.:hth· infhitcd. 01·t'r
l;1p11inJ.: _front u( prniou~ chnmht: r. Su· 
tun-~ dl'lul<"t. thrn, dt•JU~"S><(•<I, <·urq·d 
"mnothly Uot-k Wnll rnknt·t•ous. ~mooth, 
find.•· pt·rforntt·. thin. ny,.lnlli11c ~tru1·tun• 
radial. "'"Pt:t m<••H>l:Lmt•lli<! .. \p<·rtm·•· a nar· 
t'OW "lit l'\lt•ndill).i' fn"n ha"\' Of fat•!' lo \<ojl 
of Im·! dn1111bt·r. d._.pn•i;,<"d. h ·ndinJ.: to fl;rnt 
tow,.rd one side ol 1<""'· l"'rdt·n·<I b~- nur· 
row tin•. ;q>..rtural f:t<"t· rnu111lt·tl 



us 

IJ1H1111io11: This s1x-<il·s. rhL' [)'!~for the 
,i:cnu»differ~ from i. hon"thi Gr(-<:n i~ ha\'· 
ing near ly twict '1) rna_nr d1ambers 111 the 
l.tst whorl ,md ,1 slight!)' :1sr1nmcmul 

Vol ) 

dcpmits in S.u11.1 ( ruz l3hin. off California. 
but ,m cnn Jo1,;lli1)' \\ ,ts not gi ,·cn 

.1penur1.: 
Tip•· foc<1lw,: 5r;.•1.,m1i.1 111i1111/'1 

<;<:ribcJ from the rmuhe;l~(crll rart 
Gulf of Mcxirnat LatiwdeZ9 40'N. 
wdc 88 285'\\1, :tl a J1.:rd1 uf 4Z m 
curs in ~;impk·s 1.tkcn in ZO to t~5 I m 

T he ~1~cil'S ocrnr~ bccwcl·n 12 and 59Z9 
m and is 1110~1 abun<:br11 in d,.C'JX'r water~ 
hdow sill depth in ha~in~ off So11thl'rn (Jli· 

de- fornio1 lt .11,o is rcpon1.:d living bcrwc·t·n 
122 omd about )(,5 min th1.: Gulf of Ctli
forni.1, :ind J' fossil lrom thc PJi,KezK· of the 
Los Angt'k' B.1sin. UJ,,b,,fr,, !uim/,'. is rl·
pon~d irom till' Peru-Chile Tr1.:nth uft Snuch 
Amcrira 

Gt"nusl'11.0111nRA Lipps 
Ell.OHFnRA us1u LA (Resigl 

Pl.lll.fi~.5,1-ctlxdi~ 'I 
J..'pi~/umi11dl<t frrir11i<r H~;i<u;, 1~i;,s, \lil·tO

p;tlt·onto]oJ,:"}._ \'OI. I, no. ~. P: :·!Ol, t('Xt
fiJ,:"~. lfo1-c ( ltl•<·eul. ~anta ('rn~. )fa8rn 
('nlif.) . Mt G1 .. ·1~~":-,, l~l;)fl, ,\licropuh-on
t.okJ,:"y, wl. 5. no. :!, 11. ~:J6 fl{('<"<'nl . orf 
Sant:l Cnt;1li1'" lsl;1nd, ('ulif.). H,1 ~· 1 •l'. 
l :Hi I. i\licropall-OntoloJ.:"~' . vol. 7. no .. I, p. 
1.-. (l\el'enl, (:ulf of C a lifornia ) . BAN D\ 
urul ltm~Jl.rn, UlGI. l)e('p-S('11 Re" .. \'Ol. 1 L 
no. fi. t .. l>h· l. fiir. ,;a ( Hen·nt, l'c ru-Chilc· 
T•·~nch) . 

1';/'""ides 11'1ie111K~ (Be~ii::l . llt·11 10. llJ60. 
Cu~hmun Y-:mnd. Fornm. Re~ .. Sp<t pub!. 
no. 5. p. GO. pl. JO, f ig-i;, :!:\-:!5 ( !l el'<•nt, 
off San Oiego, Calif.). PHt.~:GEH, Jrt1; 1, 
Amn. A1<$1•r. Petrol. GNl., :\lem. :1. ]J. 
:a .. :1, pl. 2. fii.,'><. :W. tl l lteunt. Gulf of 
('~·Ii fornia ) , 

f,'l""'idn• >'>]). A. C1u.n· 11. l'.15:!, Anic·r. A•i;oc. 
Pe\n,1. Geol .. Bull.. \'ol. :rn. no. ,-,. Jl. H:l~. 

111. 5, figs. 10·1 I ( Recl'nt, ~:nst (.'one". 
l.oug Ha1<i11i<, o!f Southt!rn C'llliforni:t ; 
!']i.,(•enl'. Loi; .\11gde~ Ba~i n, Cnl if.l. 
IJ<:uri1,tiv>1 : Tt·~t free. ~in.di . inequa lly bi-

ron''eX. troeho~pirnl. outline circula r . ~li1d1t
l)· lob,.w. l"'riph<"rY rounded. Spirnl ,.idl' 
~lrongly CO!l\'('X. all w horl,, (• h:uul~r~ a nd 
prolurnlu" "i~ihle. Cmbilicu! • id" sliJ,:"htly 
COil\'('", depr<•&"<.t><I in umbili<-al a !'ea. onl~· 
l:ist whorl vi,.ibl" a " >Und the open umbi li
cu,.. Chamh._,r,. ~lill'htly in f1" t...d . r u rved 
back <J', ,.,. that )ll'("{'<!•di r ir. rhomboid lo !'L'<.'

l.anll'ula1· in ~1>irnl ''iew, t1·iironal in umbi li
cal ,.i.,w, hro,.dly rhomhoid in e.!i."C \'iew. 
Sutu1Ts di"tinct. th in . ,lightly deprrsscd , 
radial. di1·el'll~l ostrnig~t buck_ on ~pirnl s ide. 
arclwi! b:tck on tunbihntl side. Wal! l'lll
carPOu~. finely perforate , thin, trnnspa1·cnt. 
surfa~c smooth, Prystallinc sti·uetu rc rad i
al, ,;ept" bilamcllid. A11ertur~ b11"aL low , 
cxt.endinir from m•a r umhili<-us to near p~
riJ>hPry, with short H1·tica! cxlcn8ion up 
face of fir.111 C'hamlx.•r nc" r periphery, dc
pre~>cd. 

/)111m1_ion: 'l11is spt.i::ics is distin,suished 
from s11mb.r species in other hcncra b)' its 
char.tc(erisdl apcrmre, small size, and nu· 
mcrousdwmbt·rs. 

'/)pc loc"li1y ,,,1d ocrnrr, 11cn: l:i/ohcdM 
lenmla was o riginal!} desuilx:d from Rcct'nc 

Vl. RFFERl.:l'Cl'' 

B.l .'>nY, 01iv11.u: Jh, l\lfi:l, Ecoluir~· and pnlt·-

~;:1\~llor· ·1~~e "f ;.:~~u~:~~.i:0J:~it•;.; f.~~'i'.:'i~i ·;:; \~;'. 
<·t>nt fornminifrraoffCalifornia : .loul'. 
1''1 l ~ontd!lJ."~'. \'ol. tj. no. :!, p. I~; !. ] I<:! . 
p is. :!I-:!:'\, l l<':>.t-figs .. I tuh!t>. 

BA:>.nl', 01t111.1.t: ].., Wt;J, Di~tributinn f>f 
fonuni11ifc.n1 , racl iol;1rin and d i111om~ in 
~edinwnt~ ol tht• C:ulf of (';1!ifornia: ~! i
(' l'()l)u1('()nto!OJ('y. vol. 7, no. 1. 11. l -:!G, pis. 
1 •. -,, tt•xt-fij.?'~. 1-11, t;ol>le~ 1-:J. 

B,\:O-'IJY, OH\'11,U: lh ;ind R01n;1:T 1~ . Au:\ ,\I., 
1!157. lli5lrihution of Ren·nl fornm in i f<·n• 
off we$11·on~t of Centrnl Anwi·ic:i: Alll<'r. 
. .\ssoc. l'drnl. Grol., llull .. vol. -11, no. !l. 
p . :!(1:)7.:!l):):l, IPX\-fi).,..,,.. J.:J, l11b]e~ !.:; 

HA:->PY. 011v1u.r. J .. m id H(>.'>,11,1, !.. r;:.,, 
1•.1CK. 19(;:;, Fornmini fernl and scdimcn
tologital trends in the T<·l't iary sect ion 
of 1\·tolr,tc Tunn<'l. C:iliforni:1: .\lfrrn
pal•·ontolol(y, '·cl. !l, no.:!, I'· 117-l iO. 
k~t-figs. 1.:15, 

ll \ HB.IT, \\' 11.1.1.111 F. ;1nd FL<•Yll l., Jou ~· 
~ON. l!l:ll, Strntigrnphy nnd formninifrrn 
ot t.he lfr•·f ltidi.:<' Shnle. \ ' 11pcr :\lioc••rw. 
Cul1forn1H: .)our. P;i]eontoloii;y, \'OJ. I<, 
no.1.p.:\.Ji,pl.1. 

('HCl>'.11.l!N. A . I·: .. J!j(i;\, Jl iHtl'ihutio!I of for 
:iminift>rn in .J unn d(' Fucn und GeOrJ,:"ia 
Strai t ~. Briti•h Cclumhi:t, Canada : Cush
nrnn Found. F'onun. He~<'al'th , Contr .. \'OJ. 
11. pt. :!, I'· :ri-i'ii. te~t - fig~. 1.1:; , tahl··• 
1,:L 

O wtTH . Hont:t<T W .. Uli'it. Siirnific:•nte of 

L~:;\~,~····~1f;:" ;~~lt~:~~m'?·'.[1(if~n~i~~"'..,0';~~1: 
A nw r. Assot·. l'rtrol. Geo[ .. !lull .. ,·ol. :w. 
ll0. 5. p.H07-S.J:l,pls. 1-7, text-figs. l-6 

CU~H~1.1:>. . • I OSJ:l' ll . .\ .. l!l:!G, Fornmin ife!'a 

lLsh~~" ,~n;~~b~ l~~~-~~'.'eJ;e~~" ,;1:'. i ~~~~ ;',~ .·. 
"01.2. pt.:\,p.53-69,p]s.7-9 

CH~l! MA \ , .loSCl'll A .. Ult7. Recen t fornrni
ni frnt from off the W<'8t coast of Ame..i-

f}1~:~1.1~.1j'.~~-h~·s~i:.'.' ~tr.11~01."n: ~.'·1~·3~1~1~: 
Cl'~H~lAS. J mn;1•11 ,-\ .. 1fl.1P.. Fo rnmin ifern, 

their d:is~ific:ition irnd econom ic use : ·I 
~~~;~,f,~~d~~. ~~};~~ .. ll:in•Md l'. n iv. P ress, 
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