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uNncpclitJn but .1pp;1reocly did nrn n:teod 
imo hif!h I.u:rnde,. On the \Vl·q CoJst cn­
dcmi'm wi1hin clw Coniacian faunas is 
rnarkc.J o!noni-: the G!cbmruncmid:tc Jnd 
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RIUIARll ClltLU, lJi\'ision of lmCrtlbrcllC l'.dl,O!HOlng)". ["oired Sr.He' Nacion;d 

/\luscum,\X',1shinpo11.D. C. 

DON I FRI/// I 1. Dql;1nmc1H of (;L"<)logy. l 'niH:r,iiy of J\!is>;<•uri. Rolla. J\1i,-;ouri 

1!11.1' T11Pl'A1' LOflll I\ H . Dcp.1rc1mm of (iL·ol<I~)· L"111Hr~it) of ( .diforn i:1. I.'" 
/\n,gdl.,, (.dif,m1i:i 

89 





No.•1 91 

crs; the lin.11m·n1u;1wrial Tuhyan .ind the 
northern U.Orcal prO\intc 

P.1lmcr { 1928) ,\m\\cd th•tt n1di;tids OC· 

rnpie<l 1hc apprnxinuce ,c;t><>graphil limits of 
the Crct•Kcou' Tuhp. In Nunh Amnic• 
d1i, sea tonred the pre,ent Caribb<:.m area 
.md (l·ntral Amcrila, the mmhun boundar) 
poh<.in,!; through Mexin>, smnhcrn Texas 
.111d Florid.'- "Jliis is .tbo 1he .irea of 1hitk 
vrb<1n.1ti: .Ku1mul.uion,, torab, Luger Fu· 
r01minifcr:1 .tnd mhu Upper Crc[.Kt"tJU' to,. 
,ii~ 'll):t8l'Sli'<o of the prl·c;enc mipicd cm-i­
runrncm. Thu,, 1hc moll"'cm f.1un.1s .• md b) 
.i,soo::i.nion, 1ht pLmklOnit For.uninifrr.t. of 
dK Mexiclrl·C1ribbt:.1n re,!;ion .trc· d1.1r.iet.:r 
i~l·<l a, Tuh)-•lrl or 1ropicil in '"J:><:l! ( H.unil 
ton. !95-'. 1956). The northern Cl1lf 
Ail.uuit ");!Stal""'"""' not 1nlludt'<-l within 
th<: rudistid bo::h of Palm<:r ( 1928!. H(m 
e\'er, thl·ir foraminiferal .issembbgb.tre,·er) 
,[mibr w T<:thy.m faun.is <lllring mo't of 
th<: Lall' Crtt.Ktom. For exampk. esS<:mi;•llr 
;11l pbnkconic 'lx·tits of the C:ampanian 
M.wsiricluiomsu.u.1inNc" jl·r,q-andDtfa 
"are (Olsson, 1960; 19(,.j ) .1rt present in 
/\1cxito (0hcr:i. 1959; Pe<.sai;no. 1966. in 
press). The pl:mktonit groups ex:unined for 
chis pa1x·r ( Rrnalipori<bc :inJ Glolxmun­
unidac) show no m.ukcd faun al boumbri 
between !ht Gulf·Atbnci,- otnd dw Tuhpn 
belt. l'osoibly:t<.riti<..,Jrnic"ofch<:encire 
pbnkcnnit fawu mi,!;h! .dttr chi~ obs<:n·.1 
iion. Similarici<:s "ith '"lHhcrn tax.1 plus 
iht di\'l·rsit)' of the planktonic for.uninikral 
falln:t sug.gnt th:u iht Gulf.Ad.uui<. region 
"'"~ subtropicd. if wichin th<: tropics 

The rudi,ci<.b ocher rnollu<.o:.:in fo<>ib 
on the \X' ts[ C:o;i,i lictlt rl·••:mbl.uKe m 
cho.s<: of [hc Tl·thpn .1rca. 1\hhough notable 
extq)[ions IKtuf. mom)' of 1he mcgafossi!s of 
chc Luc Crtc.lleOlL'> .lrl· <:ithl·r Indop.1lific in 
di;cribmion,or<:ndunitt<>thtt.1>cl·rnl',t· 
<.ific (;•.g. cl1t ruJiq );l!ll" Cor.iflimh.1111.i 
/\Ltt.111mo10. 1960; Sohl. IWH; Jones. 19(,)). 
The me,!;A:nm.1s ·",,whole h;l\'t .in "'iacic 
.tffinit)' (/\l.itsumotu, 19601. Th<: pLmk· 
to!lil- Foraminikr.t from norch·wts1an 
Mexico. California .. rnd V;uKou,·er lsl.md 
.!fl· tloS<:r w f:u111.1' of the Gulf.Caribbean 
rl·gion th:m ;ire rhc ulm<:m]XJr.meoos mo!· 
luscan ·'"embLi_i;l''- ·nwrl· Ml·<:xu·pcion' in 
p.irt' of dw L.:ppcr Crt1;1n·m1s. how<.·wr. for 
.u cinws, the J>ebi;ic· For.uninifcra of ch<: two 
regions w.:re quicc unlik<: 

In ;\ bmad wmparison of die fossil zoO· 
plankmn on the two ,idts of Norch America. 
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se.-cr:il poin(S :ire :tpp:ircm A rcbti,elr 
small proporrion of planlmmic micr(1fos~ib. 
cxcep1in!-\ r.1diobri.m~. :m: present in ma­
teri;1I from California .u1<l norihwc~tern 
Mexirn. For t·x.1mplc. of <.<:m\c !000 <om1 ple1 
examined from northern Californi.i .. tl'><1111 
25r; wnr.1int-<l pd.1git Sp<..'<.ie> :rnd !hc,c· 
formt-.l but" >rn:ill frauiun of die 1mal fo­
r;rn1inifer:il number. Although there ex· 
u:p(ions. the we,1 coast 'tr.tu :in: .i;crn.:rodl) 
charxierizt'<l br 3 paucity of numbers. The 
hercrohdi,id-ruguglobigninc rnarls of C(·11-
tral ;1nd c:istcrn 1\mcrica prcsem a sharp um­
rr:ist ro fauna1uf1hc eastern Patific 

ln modern •XCl•h ·' Lum:d di•·ehit) _i;r.•­
dit·nt cxi't' buween rhe tropi" .ind tilt' 
circ1ic Thc lower lariiudt·s <:1l!lt,1in 
be11cn1 and ']'<'des ih:m do the hi_i;hi;r 
1udcs 1Eck111:m. !95'i: Fisth(·r. l9<i01. 
rhc present Pa,ific. nint· .i:encra .u1d :!·1 1pc·· 
<:ie, uf pbnkmnit Foraminifcr.t <K<IJf in 1hc· 
Rt·lem l'!ll'Uorial w(·M t<'ntr:il f:uuu ( Br<1d­
shJ""· 1959 ) and _'\ !-\ener;i and six ')lt"tic, 
in the subarnic f.1un;i. Lhr.1 ;1re mud1 le~, 
pr<'(i'>e fur lhl· Upper Crec.iceous but" >imi 
br p;iuern of faun.ii Ji,crsicy can))<; e11ab 
lished. In tlw face C3mpani.rn •lpprnxim;<Ce 
lyttn)l<'nerotm<l15,!>Cci<'S<KWrrcxlinche 
Tt·thpn r<'bion ( Bri)1111irn;11m, 1951; Gom· 
<lolfi, 1955; Bolli. 1951. 1957: Fisher .ind 
Pcssagno. 19<15). "herc·a~ norrh of 50 Lui­
!lak onl)' five genera .md six spni~·' luvc 
bt:t·n rq:ion{-<l 11.kri.;quisc !9(,J: i\kGL1g:1n. 
19(>'1) . A cnmp;1riS<m <lf dw n1Jmb<.n; ,,f 
genera .md Spetic·, in '[\·xa' ((1i>hll1;111. 
19~6: Pessagno, 196<•. 111 prbs) m 1 ho~t: in 
C:1Iifornia r<:H:Jb :t do!>!.: nirrcl.uiun iu num· 
bc:r of genera. but lUllSiswnd)' feww 'IX'<-ic,; 
in California during chc· Cenom.111ian co 
C:unp.111i .. n. In thc i\lat:suidui:rn dw num· 
bc:r uf ('1X'1 on t11(• \'l?t:S( Coast denea"-'' 
notablr .111<l the di,ersiry of Tt:dipn pd;1gi~ 
Fornminifera innca>1:s slighdy 

T hc.tbun<lrnceof ra<liubrian remainsalw 
diaraucri~e' rocks bordering che P.1eific 
b:1sin, in both the i\lcsmoic and CrnDwic 
In tl1(· Gulf Cl>a't radiohria11~ are nut " 
c·onsp1cuom pan of cht: fossil record, al 
1huugh che)' .ire pre,eru in Trinidad .md 
Puerto Rito. As ra<liol.ui.1115 .Ht" t:S'L·miodl ) 
opL·n-cX("iln 1x:lagit org;1nism, ({)mpbcll, 
195'\ / . the scarlil} o( .1'~1li.1tcd pbnkioni< 
Foraminifor.L in Cilifornia is ~unt·what 111-
tongruous :tnd rn.m)· rtprc-,c-m prdcre111i.LI 
prescr.-acion 

Tlw marked distnburiun;il re11ri11 iu" of 

mo<.krn pbnkwnit Fornminifcra 111:1)' be 
:1rypic d !or tli(· gooloRit record (Jenkin>. 
19(i5), bur rhc s1gnifi,.111tc of limi(ed or 
restriued foun.d di,1ribu1ions in clK· pas1 
cmnm b<.' oH·rlooh·d. lt i, 1101 pos.1ibk lO 
rnrrdouC bu"een prcscm high .md low Lui­
rndcs br tlK Retcm pl.111kmnir For.unini t 
cra. SEm ibrlr che l.o(ltmlin;il banding rnd 
faunal di,ersic) gradiencs uf Upper Crt·t;i 
Ct<JUS mdp!anbon .tfftu ilK· Jge Jatin,!; .md 
_,tratigraphic correlations b.1se<l on 1hcst: 
miuolo.'Sik Obviou,ly. it ;, imporurn 
recognize cind :1nemp1 m undcrsc:mJ 
distributions. Some of rhe problems 
rq.;111.tr dis1ribution, .rnd ,ir.uit.:raphit rnr­
rcl.nio11 h.1•·t rctcnd)· lx:en rc,icwtxl in an 
cxcellem armlc by Po1rh·r ( 1965 ). In nd<li­

rhe 1.niiudin.11 difkrent i.uionof fao 
no;e-;sixu(hcr•iH1.11ion,prcsen(11l 

th~c pre,·eru .l(tllr:ttc rnrrd a-
011 pLinkwnic IJX'<.ics. J\ridl1. 

.Lft: 
,\Lirgin.d bun'"· "ll1c i.urn.1s uf !h<: 

rnnt inenc;1[,lwlf.1mlslopecomrnonlydonuc 
rq>fc''k!l! tht: mi.ti pebgic :is:.embbgc· <lm: 
w depth scr.uificuion of Ji, ing species. cur­
r~m :iuion or 1he inucast:d frequ~rKr of 
crn11mo" form, umkr <1<hcrse condicions 

Pl.mkmnit spccies disui 
-ca, is irr<'i.;ubr .ind diffi 

), lnsroua.uocous cx1inctirn1,. Pl.mktoni1 
>p<:(in do riur .ll"a)' shn" ,imuhou •,~)(J\ 
c·xcinuion, t:\crp'h~re .1.o; i' show11 b;· <pe­
cic·,; (h.u .\re ··ex(inu'- in 1he Ad.uu i~ and 
,1 Lll li,ing in di<· Po1t1fi< Occ.Ln 

Locdizcd c'ohHion_ J:nJcmk •P'"ic, 
p<·bgic Forarniuifer;i sug,gc't diou 

nohuiun is (llturring wcby rnd 
di<linthe 
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A cur,orr cx:uni11;11ion of thl· l[.,a:rohto · 
lil·i<l:ie rcw:als some interestLni.; poinL~. ll1e 
"·escern in terior .md Gulf-Coriblx:an rq;ion.~ 
h:id a grc:u diH:r,i!)' of sp•.:lies .rnd tndi· 
,;Juab of rile genus 1-f<laohdi.\. On the 
\\1 ~,1 Coast 1withcr Liq.:c numbers of imli-

Re,iriOl'<! ,petil·s. 1\1osdr 1ropit.1l 'I"-·· vi<luals or 1ax;1 arto l·rnnmon. E\·ton sud' wi<le 
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<prcad spclit•.s as //. t.fol111foi.1 
art• rcprcscnw<l br ri:larivcl)' few 
as n11np.1rcxl ro (onwmpurc111cq11< 
Clx1 ~c :i~<cmbl.igt·). Tlw bq.~c rdJusr 
Scnoni:rn P1u11foh·.\t1d,1ri.1 and R.rffl!U:_:!l(w· 
{x/;>1,1 an· rare in dJL <o:t~ccrn l'Jlifil ·'"'l 
probbly J1d nm cxcrnd :1~ far north.<~ the 
Sacran1cnw V.1ll<T o f Californi:1. 'lliese 
genera "ere .1bumbnc in che "frth)'.1!1 rep, ion 
.111d Gulf-Arlorntil region btu abseil! from 
rhe wcsrun incn1ur. T he common Pi<111n 
gfr>Jmtin,i of Californi:l ;, the endemic P 
on11J1irsinM (Cushm.1n a nti Churchi. Fa>ilr 
disr•n,i;uished from Gulf Co;hr form' b) its 
br.i;e size ;ind lon,g..r period of bisi: ri~ l dt­
,.<:lopme11r, it i) ihe mosc duralterisri l· 
htrtrolwlicid <lf (:a liforni,1 Camp!!nian-
1.owt·r Mal·,crilhci,1n tolks. 1'/,t1/IJ,1!,ld)/{!i11<1 
.111r1111mu ((:ushm:1n) from V:rnwu,·er l.1 
bnd ( /'>k( ;u,i;~n. 19(,.j) ~nd "J:Hhcrn 1\lnsb 
I !kr.i.:411isc. 19611 m.1y lw C01hpCi:ifil. T hi' 
t-:enus .:xccmkxl ro 60 norch Luirnde in ihc 
Pacific .md ar lease t<> 'lU in the Ada111 il· 
b11t i~ unreported frorn chc "e.11ern 

IJast"doncheirdiscribucion.uid 
liarcd mino- and m9~.1fos,,ils. borh 
text11/,1ri.1 and R.ffnnixucmbelm" were 
mainly uopical in e xt.:rn i11 thl" L'ppcr Crc­
r:1u:ou< fp:trrin1brl)· the 1'.·l,1c~trich1ian ! 
The nnrtlwm lin11t of dwir dLsiri bm ion 
p:t>s<:5 rhmugh nnrth<·rn Texas and 1\bb:tm -< 
and extends nord1".1rd m New Jersc·y-Dcla. 
wnre on chc Acbmir Coas(. ll1dr northern 
limii~on che \X'esc Coast is in :<omhcrn C dL. 
forni:t. some 8 <le~rc'C> of l;nitudc south of 
1he E.1<c Co;N occurrcnn·s. 

The earl}· l~ppcr Crcc.u:l-Oll~ uiilcd pl:\n k 
tonic for:uninifcr:tl gentora N.111.1/ip1,r,1. f'f.111 

nm.1!i11.1, Pr1t<J~foh'ltrtmr,m11. Ncd/J('r[i<'li.i 
~ch.irkt"Jilla, :rnd Ghbif!.'r111e//•,idc.1 were 
widespread but apparently did nrn <:xtend 
imo hi,i;h latitudes. In che "esccrn imcrior, 
keeled pfankmnic foraminiferal specie~ ha" t 
not bce11 reported norrh of Sourh Dakota 
( Fox. 1956) and ic has been sugges•ed that 
nu pbnktonic spt:t:ic.-s existed in we.morn 
Canada and Absk.i prior co che T1Jronian 
(Eicher, 1966)_ The genera .~du1koin.1 
Pr,iet.foho1ru11(,lll// :ind R,or,,/ipor,, ;<fC corn. 
rnon in northernCilifomi;ihuc ,Lir.1 .1n' b ck· 
in,g for che Ct·nnmani:m dcposii.- of Orc.i;nn 
and soudwrn Ala,b. E.arlrCcnoinani:rn Fo­
rarninifor;1 han· noc b<-..·n wdl doum1cm,·d 
on ch.: \X1cst Cua~t ahhoui:h pLmkronLc 
lie.~ of chi~ ai::e .1w "ell known in 
part~ of che Arm·ril.•S- A<.Cordi rig t<.t 

spto· 

.i;tnus /?t)/11/Jpnr.i i~ reponed from 
( A)ab·Cao;unart-. 1962 ), Mexirn .ind 

Tcxe1~ { Pe..,:isnn. 1966. in press) 
and N<brasb ( i\lorru". !');1 

;111d T:ipp:in. 1961 J. ·n1is ,fo,(ri 
prob;obl)' rnincid<:d " ich dl·tp(·r ~nd 

or morl· on.mil wa1<:rs. Norch of chcse 
:ir<::1s, in T<:x:1s (P<:ss..1Fnu. !'JM>. in prt·ss) 
and i\! 11ir><:W(:t ( l\olin, 1956), .md m ch(· 
w(·~t in ColorJdo {Eicher. 19(,5 J. /?"1.1/1p,,r,1 
is rt·plan·d. prtsumabll- in sh.illo"cr " 'a tef' 
by a domin.rnd)· lfrdberr.e!lJ f:um.1. l!pper 
Crc1accou' kc.:lcd plankroni( specie' 1-:en 
era lly arc repLored by l-hdbergd/,1 in hi,J.:hn 
] ar L rudc~ (.1b<we "bonr 60-) and "hen (>JS\ 

ing from oc:e:rnit to shallow or rn:Mal de 
posits. This <;ttrns :inalogou< m che di<m 
buti<m~l rdaciunship be1wccn i.:lobigerin i<ls 
aml g lobmmalids in nuxkrn <)(Can'i. Gfo 
hnr~1<1/i,1 i' more or le' ' confined ro (topic-al 
occ;rnic w,utr, while rhc rnorc wi<klr dis­
.ri!JLJ tcd s1>et'ie' nf Glnhit.rrin.t predomin:ire 
1n tcrnpcrari: .uul )11h.1rnit' rc·,gion;, rnd 
l\l'<lr~r 'hori: r !'hlc~cr. 1960) 

In tht· western imerior. wc~ccrn Ct11;1da 
:ind northern Al.1sk.t pdt,si( rnkmfaunas 
Wl'tt' sparsl' during rh.: T ur,mian w Serio 
nian and arc charanetil.<:d by SJX~ics of 
/!cdbcrficl!d and flllert"Jhdix. ' l11e souchcrn 
bottrnb ry of this interior fauna passed 
through tht preseoc states of Colorado 
\X'yurn ing. and Nonh l>Jkrna hut flucmared 
d uring the Srnoni.10. Ar infre<Juem inter­
vals other genera were bridlr imroduced as 
far north :is Albcn:i. Canada ( N auss, 19·17; 
Wall :ind Gtrrnunclson. 196:\\. A sc:away t x-
1emkd ro nurrhl·rn Absb during rh<: Turo­
ni:m :dlowi n~ 1<e~1trn imeriur pl.mkmni, 
•ix·cfrs m mi,(!toH<: norchw.trd ( Tappan, 
!964 !. Clmid ( 1961 ) h.h inferred rhc n 1r­
rc•n1 p~ncrn< for >uch :t scnwar through ch" 
Ro<.k)' Mounc.nn gt1lS)'ndinc. Hi~ ,1oal)si< 
i, rnm1>:uibk " ith che incrodultion of <omh­
" rn spt:• iC-; imo Al.1sb buc rnah:s chc l:X· 



d1:w111 nf kteled f!lohotrun<: .uud1 frpm ( ~n­
ad.t diff1rnh tn expfain 

Tlw guieric crnnp<l,icinn of rlw 
w Cimp.1ni.1n ]'l.mktonic faun:" 
forma is n·r1· \1mi!.tr w cho~e of th<: 
CJribbcan. Tlic early Turoni;tn is d1:traut·r 
i.<e<l br co~rnopolirJn •pet·it". >tKh J ' I'•·" 
~fobmm1mm.1 l>d1i11u ( Bnl!i ). (,10/m/m11-

~.111,1 u~uli lkidwL .ind och.::r, I Bolk 195 1 
1957: flriinnim:11rn .md Riga,,;i. l'J6.'i~ TnJ-
1illn. 1960; l'<:ss.1;e110. 19(,(i, in press see 
Table ]J. None ol chl°"'- <pecie, has h<'rn 
idemific<l from the ,n.,cun imi;rior :i< ytt, 
.1ltho11-"h their f.111nc1! ""o<iMl'~ I'. 1n/1b,n11 
((;,mdnlfi) .Uld f> rrn.·1 i( ;~mh1lt i ) ;irt· 
prt<<:m (Fid1tr, 196(11. />r,l(·~/fi/;flO'lll/("J/·I 

h..J1,·tif.1 ( Bolli J eX(tmbJ inco norchcrn 
C tliforni;1 ;ind pos,ihlr Ltr(htr nonh. Ac· 
con\in,i; co lhndy ( !W><l>. h-<:kd (,/,,/ii) 
tm11r.111.1 •X:turred in 'lomhc·rn 1\l:tsk,1 ((,() 
l.11it11dc1 durin.~ clu-Tumnia11 

1\ dcne:1~<: in p<:·la~it· miuofo un.1s .tt the 
end of the CcnonlJnian in Californi.1 W•l< 

followed by" <;cc1dy incrca~ in d i,cr,i!) 
rhrou,i;h 1hc Turnnian. Douhlc h-clt:d 'f'C 
cic~ such a<; «1ohMr1111c.m,1 1·1Jn?1u1" rlolli, 
c;. imhnc.11.1 i\lornod, c!w c;. "fhmci.nu 

~~;~.:.:~1'\,:r~1~~·::.ll·;:::;:::;("~)~~'.'~r~1\1~·"1~:,li~~, 
(;/oh,,1r111m111a 'P· 1\ o f Mari.1110• anJ Zin 
cub < ['){,(,J i' prc·scnc in Tt·x.1s (Ch isp:1 
Stunrnil formation, E. A. Pv-•1,cno, Ir .. pc-r 
~on:d nlmrnunic.uion 1 hut cho:: Olhus "Pl""M 
cndoni< m chtc \X' .... ,1 (.0:1~1 ( DuugL1,. in 
prql.1racion1. 1\15odurin.c cht Midd le T11ro­
nu11 G1'JbMm11c<11t.1 IJ/11Ti!iJ1,11.1 (l\tu"l .ind 
nther re,tri(ct>d caxa 1p1x•:irc·<l in chc G ul f 
Coast rq:1on (l'cssa,cno. 19(16. in 
Th<:'>!.' Ioctl <;1x·cic' aff rhe fir,1 
indiciiion of provin<i.1lirr b<.:1wcc·11 
pfankron1<: for.uninifcr"I '"'<t"mbb~c·s ,,f 
<:as1<:m Pacifi<· .md rh<· T eclw:m, although an 
cxphnacion for their dc,doprntnt i' nm 
"'aihblc. The California species m:iy pos 
oibl)' be pJrc ni an "' •Ct largely undcrcucd 
Uoreal fauna. \'(fhacf"\'<:f du: re;ison, rhe re­
sirku-<l n11ur<· of 1he pdagif 1nitrnfauna> 
wa' .l(l"(:JlUIJCe<.l in cht: c:ul)' S<·11011ian 

l'm11:.~~~:~1,7i i:;~uc~~~~: ·i:;i ";~:~ ~i:::~:>,~1\;:~~· ;~(: 
ctrne p:trcirnlarl)· pronoun(t<l ;1111011µ. the· 
Glolx>crunc:midat· .. m<l [c,., wdl dc·"~lopcd 
1n th<: Rmalipori<lae ll/(dha~dl.11 .md 
l k1l"rnhl'licid;it. Onlr cwo (f/,,/,,,1,,,m,111.1 
s1xx: it:s art' commnn ro che Gulf·Corihbt:;m 
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;111,I l\~n t 1t .1rc.1' during rhc { oni.1c1.1n .md 
pmbolb lr nomor<: ch.rn 1hrt-e 111 che S.1nt<,. 
rn :rn. Rntritccd to cht· wt-seem 111rcrmr. 
Ttx~< /\ltx iu> .md C::iribb<:an rq~ions wrrc 
( 1. Bolli. (,. 11i!J,mi Bofl i. (, u11 

Gorndolfi. (;. r1111<.r1.11,1 lllrot 
m a brgc degree G . ac/,1(1.',1 

,rnd G. /,,,,,,,-,.,,,, P lummer 
•petito ocu1r l<x:.lll)' in fare 

in California (Fun k> For-

In northl'rn L:1liforni;1 :m intrt·,t'<t• in rhe 
1n1mbt:" uf indi\'idu;il' and 'fX-<.les of /-kd 
her)!.cll.1 cointidcd wirh cht deH·lopmmc of 
cmkrnic -;pctie,of (;/,,bo1r1mc .m.1. Somt· o f 
tht·'<e c.1x.1 r.uu;cd widd.- in hoch rime ~nd 
'l"Kt,i.c .. l/./,,a1.-r/1 (N;ll1)").l/.f'/.1111./m-.i 
('l'.1pp:in1. II <r.nr.i rllol liJ .111d (.L111h1·d 
bait.I/,, J/}!lf'/i.\ (1-lornm _J . l/edb,·r;:1/f,1 
!'11'1/1.'r/1 I N;n!'SI ";" on.cm•tll)· descnhcd 
from C•n:ida .md ha' h~en found m norch­
ern ALl<b IT.1pp.m. 1 9(>'~ ) . Thc (arihlx•an 
speric<; //. u.1'"' ( Bollil \\.I \ common Ln 
(:.i l l f<>rEll;L from the (nni;Ki:tn (0 the late 
Scnoni"n. Usu;illv ,i,;scKiMl~l wirh rhco;e SJ><C­

<.lt:S :ire· four un<lcsuibcd s1x·cit:, fM.iri;rnu' 
;ind Z111gul.i, 19(1(11 

fht C.1mp~ni.rn rnntai"" mJnr uwmopol 
Lt.L!l spuits of G"/olPJfr111u,111". 1\1 kasc I~ . 
. md po"iblr .. , mom)· "' ] (, s1>eric, wcrt 
(oll1monroC:alifomi:i,Tt:xo1s.1\rk11h".New 
lcr_:;q·, Dtl:1w.1rc 1-kxico. C.uh;1 , Trirudad, 
l'unm H 101 omd (.olomb1n durin.g cht m1ddk 
L11d iawr C.unn.111i.1n (..ct T~hlts 1 .111d 111 
Ft·" form~ h;•d a re,mn<,l or l i micl~l d i, rri­
bui ion (,/1,IJ1,1ri111 ... 11t.1 i.1/r • .r.11.t Cl1)hnu11 
"'"' ·' d i,rinuin· rirn11n·t'<)l!.l!OT1.d Lift Carll 
p.t tl i .Lri nurker r llnlli. 1951 : Sig;1I. 1952: 
Bronnirmnn :rnd llrown. 195(,: Edgell. 1957 
l krn1, 1962; Pt·•s1,l'n<>. ICJ61. 1')66. in pr<.:ssJ. 
!hroughouc tht' (iulf·C.1rihbc.m .uc;i, 11<>rth 
wo1rJ co Ne" Jcr$l.'l" .md Dc·Liware "" rhe 
ArLu11it: Co~1st !Ols,nn. 19(>'11. (,. '"'"" 
f:Ma G,1,,,/0/fl fG:mdoJfi. 1955: Pessagno, 
1962: Olsson.]')(,\) J'ld (,. wbcirumm1Jdi 
ftr Gcindolfi (Gcindnlfi, 195'):- R,-1gotrm1 

<dlld 1ih1i of Briinni111:inn and f\mw11. 1956, 
'~t: :ilso fltrt!}!rt:n 1')62) "<·re oclwr r<:Mriu­
td Terh1.111 spnits 

(,/t,lu;1r1111c<111,1dmnh11-1.m in 1s .cdistinl· 
ci \ t ;111d ~tr:ui~raph il olll)' imp<lr!.l!lr sp<'< IC\ 
in C1Ji fornia. chac i~ unr<:p<.mf~l l'l..ewherc 
111 rh<.c Anwrit'"· otlc lHlugh ihis app.1rcl\l rt· 
,tr iu~,! <fotrihution JOJ\" bt: ch~· r('~uh .,f 
prt\'io11' 111duqon wiihin (,_ ,1rc,1 tCush­
lll:in). 
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'lllt ,uddcn reapp1:ar;11KC of rn'lllOIX'lli1an 
<p•x 1e~ in C 1hforni.1 .md chc ckvtlopmt m o f 
a common P;Kifi<.:·Gu!f-A ilamic ~lobotrun· 
ca11id founa followinF th<: pro"inci :oli tr o f 1hc 
Coni.Kian·S.ummi.m rni~lu seem 10 rc<iu irt· 
an unbroktn~award irculy linking the Gulf 
of Mexico with the ca~1crn i>,Kific lla><::d 
on the prcscm cliscribmion of l"p1x·r Crt'.-
1.1c(~111s rocb in i\kxico. such a ponal ;, 
unlikd)· en h:n·c cxi5tCxl nonh of C ucrnavc\l:t 
( G coloi.:ic 1rnp of i\kxico. 1'))(, ~ 1'>1uru y. 
l9(1!J," po,icion "dl "irhin chc Tcthp 
Smh a di<;pcr,;il route;, chcrcfore u11nctcs­
<.H)'. as a w(·ll-dcn·loped Tcchpn fauna ,d. 
n:ady cxi<tlcl in die l'atific bod1 11onh 
( l·bmihon. [1)5)1 .md '<mch of 1hetxiu;1nir 
<Ed,l,\ell. 19'.i7; lklfor,I, J9(,0) . Thi' su_i.:­
FC'! ' tha1 tilt (,fohotY111/<.11/11 'l>t<.i<:·> .ond 
ru~oglohigcriue~ wen: mm><.!ucnl hr~ norih· 
w:ord 'prt·;td of w.orm or tropic.I w:l!Cr<; d11 r 
ing the C 1mp.1nia11_ ltmdr 11960) h.t, 'ug 
J.:C~tt•d th;1t the 1110\t thotr.1c terist i( fcarn re 
of tropi<.;il pfanktonit f.1u1u> i, rhc p rc,CIK<: 
of tht• kcdt:d gcncr;1 G1,1hnr'lt.11i.1 a11d ( ;/,, 
hn11·1111r,111<1. lfa'ilxl on 1hc sirnibrit)' of the~<: 
t:tncric crpcs m rt·sniot·d tropic1l form' of 
modern sca5_ he <:<JUJtcd [ht: di>1r1b•.r1«mct l 
limit of ( ; /r,h,-,1rmf(,m,1 m tlw boundarl' of 
rhc- iropits ( 20 c ismhcrrn) in the uj1per 
C:rc-t:ileous. 'll1is .tppc-ar<. to 01-.:r-excend the 
l'<>rll{"'rotti1t: .1ffinitil·s of (;/r,bmm11c.111.1 re> 
1no1krn rropic1! g!ohomulid,; Although dK 
honmhrr of th(:(-rt·t.><<. ... iu<. rropi,s ma) 11<1[ 
be ddin.1hk by (;fnhr1/Y11>/<",m,1 ,done-, ill(: 
,inl!k·kedt'<.l spui.-.., .iml R1t!!,Of.!/r,/)ir.;,ui11.1 

f',c1rfo1,-.,111/,,.i,1otndl'ruufo/!,lftlllbcli11.1 " erc 
.ill proh·1bl1 r<-s1riued ro ~uhm1p1 t.d or 
w.Lrrnl'T w:uer~. During d1e Lunpani .rn the 
dnuhle-ktclt"<I (;foh,-,111111(,111.1 ,,.(., ( Cu,h· 
manl extendC'd (0 AL., ka ( lk rc:qu i•! , JIJ{,l 1 
brn 1hcre i~ no rtxord of ' inc:lc hek<I Spc­
<iC'S in ihc Pacific norih of C alilnrni.1 (·10 
bt1tudel. "l11cse (.IX<l stron;:h 
1ropic"I cnnditions extended 
muchhi,c:hcr1haninthe 
tht Senonian_ Nrn1hl) 
\\;res1 C0'1S! h11wen:r. are 
)'•lnspecie_,(,,c.1lc.1r.11t1 
1irr11111110.lifa Gmdo!fi 
.ib:.<.·nce :ind tlK· \m.1ll 
hit;ui11.1mt;oi,1 r Ph11nmt·r1 m°'i 
kt'l:lcd ~1w<;ies of (.foh111m,,,,,,,,1 ,\re 
expbined etolo1-:itall)· 

Pbnkmnic for.1111inifu.il i:o1a.1 h."l H'r} 

w ide ,c:eo,craphit r.mµ.e~ in tlK t;•rl) L'ppt·r 
Cn·1au·ou~- Howtn:r. in cht' /\f,1l'SCrichtian 

Vol. · ~ 

,\ marh·d th:in,c:c nnurr<.-.:l. ;t~ se\'cral hccamt• 
cxtfo5i1e l) hm btitudt• forms. 1lb.1thrJm 

ph.1/11• and />/11m 'l1<ri1.1 were rc~cricwd w 1ht· 
T~·thys. They occur in Trinid.1d ( Bolli . 
1957), Putrto Riw ( l'e.ssagno, 1962), (ubo1 
( Briinnimornn and R i)!;•ssi, 196_'; ), ""'! /\kxi­
u1 ( O lvera, 1959) hut .ire mi,~ln,c: north of 
.1b<1ut .:>') Loti1udc_ "/ ri11iufl" w.1, also di.tr· 
aucri~t ic of tropi(al waiers .1lthou,c:h it 
LLllj.!Cd northward (01'i~on , 196·1; l't·ss.1gnu, 
1966, in pre<;s). T he><: chrcc i.:em·u ha\'<: not 
been found 111 rhe uorthern PJcific. nor h,ne 
(,'/ob11n-1mr,11ht f111.u·1i (d"LJpparem). ( , 
,;,nwcri Bolli. c;. F11//1tf,1 (Cuslrnun1 or(; 
gugm'hiuiTiln 

T he Jn.dri' of C re1a(t"<>ll' tcmperacu rc<; 
b.1,cd nn rhc- oxn~en i' cl!o pc 111ea~1irt·1nc-ni­
of bderrn1oid, from Europe:· .md A, i,1 ( !km. 
en. l 961a, 19(,lb. l9(>1l' l do not lUinti,\c 
with the ,1l:xwe 1cmper.11ure infcrerKl"> bJ, e<\ 
on Fora1rnnifcra. T ht· ir1wrprct,11ion of <>X)" 
geri isocop<: d.1t.1 'ug,c:e~t chc " ·' rme't tCm· 
pl'r"ture-; in rhc Conia,·ian·S:mroni:m . .Uhl .1 
gener,d thcrirnl Jcdint· <hrough clw Cam 
paniJn M.1cstrich1i:1n. b ·iden<c for tlw 
<;Uuthward retreat of the tropic> in clw 
J\!.1n tricl11ian i' oilso '<t1]<,f.:<:S1C-d by the plrnk 
ronit For.11ninifcra_ !lowe,·cr, the di<;rribu 
tion of \Vest Coast Cnni:o,·ian·S:mtnni,m SJ:X:­
, ;.,, d" rmc reflt·n the 'llflptl'l.."<I norrhw~rd 
:1dv.uKe of warm 1emper:1ture' The<;e pbnk· 
wn;,- faun:<> are neuhn a~ rid1 nor"' \H:ll 
reprn:t·med .is clm-c of the Crn1p.111 ic1n, su.i:· 
,c:c,cin.i: cht rt"·cr,eofth,lC ('xpcot ... l from 
the j<;tlt!lj>t·h.1,;c.,.J p.ilcocc·mpcracurts T he 
dat.1 here prc·~·n1l ... l '<U&:~'! cooling in •he 
1'.1cifi.- in the early St:mmian 1, ich a north­
\\ .1rd 'hift <>f che 1rnpk' in cht· C.1mpani.u1 

T lw .1bscnt·e o f ctw cropictl c.ix:t in 1he 
C difomic1 /\1,1t •uichci;1n can be expl.oi ned 
' t ra1igraphic,1llr, '"R· roch of Late Mae,. 
t richriorn age .Ht'. e ither nut prc<;tnt or .1rt 
unrtrngnin·d (sec discussion umler Str:l(i 
graphic D io1rihu1ion 1 

T he fXi~>ibilirr should not be \\\"C'rlookcd 
ho" tver, tha[ the Mats1rich1ian fossil> de 
Str ibed from Ciliforni;L .ire yOlmger rhan 
generally hdie"ed. The megafauna' )ho" ,1 

orrong provinci:il or endt·mic ch.ir:1n<:r .ind 
arc· unlike clu"eof iht·GulfCoJst or Europt· 
( /\1 .1 t,l1mc1(l), 1960; Sohl, 19(,.j ) Thu' 
M.1c>trid11ian torrcl.uion) on rh:u ha>is :<re 
impn.xise 1>r uno;url' (1'01><:mx:, ,., 11/.. 19601 
T he )'Oun;.:e't pl.1nkconit for.1min i fc·r~ I .• ~. 
' cmb1:1gc i" colllp•ht·d primaril\ of (,/nf;<J 
/rtn1(1m.i /;,11,m111ri< Voorwi1k. G. pa,1fo1Ji-.1 
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t!> SPECIES 
4 

" l . ,/.boll>Ompha!us:rpp. 
;>Ej • 2. TrmlfeHaspp 

s~ : ~. ;;::;:::::,,::~,""''' 
• 5.G.ca!coralo 
' 6 . G.(}Cnsseri 
• 7.G. coo/uso 
• 8 G. gognetJ1'1i 
• 9. G.subc,-,cumnoddcr 
· 10.G.cak1fo,m1S 

13 G.pe1010111eo 
I" G.elevol(J 
15. G. s1w,1ilorm1S 
IG. G. lricrJfll>OIO 

20. G. mo,,~; 

21 . G.noln• 
22. G. ra<~lla 
23 G.cl>urchi 
24G. vcntricosa 

"25. G.subtUl}O<O 
?6.G. conica 

: G formcoto 

~~ . ~· ~- r:::o~:,:" 

~~ ~ ~: :;:;;:'" 

3 G. mONJlhOIO 
4 Pr~l}loD<J!turaJrofMZ, 

5. P he1ve1,,;a 

• Nol<le<erb•C•nlh•SPOP•• 

~~:'!1'::.:~~;:,~::~o!u<• be' he<e1n re!erreo 10 

~lnlormol.onbc:•ro•;,..,.h,01us, e•o 

S un.ureo<Que·>'·Onob.erepo" 
<·Gglob1gerino«1eso' 80<h(l957I 
l - Bo"'e•oM8;o•· 0960) 
~· r.sl>e< end PesWQno !'9651 
• · Peno~•oll960.•962) 
~-Gandol!, 0955) 
6·VOo<•q>.H9J7) 

a-Hcm. •on(l953) 

~-BO'itd on S~c.·(1953), Morrow l'934), 
Loeue,e(93-r).Bohn(l952),£d>tt(966: 

c - 'l o•nli 1•omCus~'rlOO(l9.:6).Pess<><;no.o,P'0" 
d-Olvorn(l959).Pe.soqno.,pre« 
•·Je,mn~s(l936).0l<Son (196.:) 
f·8ollol:951.957) 
•· Gco~ropti1co·1y ~<'rotted oenero or S:>fCOO< 
c-Cosrroool ·to• 

RC• W1ouoreccin•e<1"c1ed ·o1o1udnorreq1ons 
•Fo,nd ;nA!lon'•conly 
~- Fcu·~ '" Eos•ern Pocrl1c oniy 
• - lnd•c01U(>"'i""""''"""O• -e 
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Gandolfi. G". ,,,, . ., (C:u~hrn~n ). 
lt1r1<1 tf. /> dcfi,r1111r (t<ikoinc) 
mig111·ml1di.,,1 fru<li< r,.,., ( l:gg<:r ! • 
diem:, 1hc mi,ldlc pan uf (lie st:•,i;<: 

Th<: lo" di1cr,i(y of thc fossil rnopbnk­
(011 011 rlR \X't·5( Cu;"! in dK· Luc't l "p1-,,:r 
(:rt(.tlt.Vll> and clK .1b-;,_·ntc of Tuhy.m 'J"lt:­
til·, >llgj.!l"S!S J ux>!ini.: .tfiu !ht: ··""'Ill-· 

Lm1p.tni;m ·n,;, ob,,.,:ruriun 'llppons 
OX)"J{Ul·i~omp<; p.1lt'.t>f<.:lllpne1rure ,wdin 1ha1 

1nd1c1tt: ·' \\CJrld-\\idt rurc'1l of tht 1r<1piLs 
.u thi, rinw C 1,o"<:n>cam Jnd Epstl·in. 1954~ 
Emiliani. !961; &mcn, !9(11.<, \9{Jlb, 
19l>ltJ The youngc.,c /l.1.ic,1rid111;111 pebgit 
minof.um:i in California prob.1bly reprc 
-uu, ;in t·urpht·rm:il "'''x:1a1iu11 .• 11 tht· t;1x:1 
1Krnrrt-.l bmh in hi,i;h !.11iwdt·<, (()l,,.,l!l, 
1960. 196•1. llcr].:).:r<.-n, 196.?J .ind in 1IH: 
l'l'!hp ( llolli. 1957; (;,1ndolfi . 19551. 'l 'ht 
pbnkwniL For.iminifL·r;1 ir.idition.1lly u,t,\ 
to i<kntif) clK Mid<lk ouu! Upp<r J\!.1L'trid1· 
ti.m chcwhcrc I Bolli. 1957) lll\tr cnt<·rul 
chc \\'c,t Coot<! ar<:;1. TlH:)· \\<:re gL ... 1gr.1phi( 
illy rcsuiucd w tlK Gulf.(.1ribbca11 rc.~inn 
and to lo" l.uicudts in chc usccrn Pacific. 
1'11is ;ipp.ut·rn 'cratigr.1phit probk-m cln'-' 
may lx- !.irgdr .1 p .1konologic or podco 
bi<l).:l"<>guphi< mw 

1'1ucl1 the ""m· rtJsoning wot> giH-n by 
Ol~m ( 196 ~ ) in .1,,i;::ning ;i Luc 11.1.t~s· 
critlui.m •l).:t m pl.mkwnit ,pnics trorn chc 
mid.Ad.mti< Co;ht. Alchout:h A/J,1r/,oi11/1h.1 
/10 .111.J f>/im11111·ftf" .ir<: mi,,ing. chi; pr<·s 
l'JlH· of G·. !f/1</rf/ 1111.lffl td' Lipp.1rc·1H) in 
dic11n ,1 bit·,c M.K,crid1ci.m oL.~c·. 

M.lll) Jfl»h "hid1 llU) torn.tin l..icl: l.lppcr 
Crt!.K<:ousro1:k,h.1'·" nrn l,.,i;ncx.unincd for 
For.11ni11ifrr.1 m rht· Chcl:rn f'.it ific I-kn"· 
ic i, prcrn;irur,· codra" ddinit< wntlusion' 
t<Jnt<:rnini.: tht .1pp;u<:111 Litk of Upp<:r 
1\fan1riclnian fJun.1,_ \'\'hac<:\U !IK Lilts<: 
ma; h•l\T bctn. tf .,fk<:tt:<I wide arc·"' of th<: 
norilwrn P.t<ilil· ·" I.Ht' lipper Cri:!o!\l~)U> 
(; lobotrunlanid:i<:ll.l\Cfl<JC twen idcntif1e<! 
111 B.1jJ C1Jiforni.1. C1!iforni.i, V.111u•t1H·r 
bLond, Al.1~b. or Jqxm 

B. S1r.uigr.1phit [)i,rribuwu1 

On T.ibli: I >!r.uigr.1phit r.1115{·; .<re Wiil· 

p1kd for 111.lll)' of dw Upp<:r Crn.1ci:ous 
glubrnnmt.111ir.!s .llltl .1 fc" roc1liporid, re·· 
puncd from chc Amt·rK.". Tht th.trt both 
illmtr.L!<:\ rhc 1'Ultr:1] '11'rt·(·l1K!l! b<.:1 \H~n 
.1uthors .i~ ro chi: di,tribmion "f thc,.· Fu· 
r:uni111fr'fa in cimc, .mJ po11HS Ull! '<:vcr:d 
disuep01ntie>. In prcp.orin~ th<: d:it.1, ·' n·r· 
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1ain .unouni of d1)(.rimi11;1cion "Js .tpp!icd 
in dc~lini.: "1rh t;lx.1 of wnfu~l:d c.ixtmomit 
b;1d;,i::rot1n1k (,f<,J;,,1r111n,m.1globig<ri11r;1dn 
Hr<HL('rl, for c·xamp:t. and in ""ne '"~' 
( wherc g<xld <kxripritm' cxist / Gf,,big<·m1.1 

'"''"'"'' d 'OrbJ,i::ny h.nt· ixcn equ•Ht"<.I. \X1hcn 
or!)!,., lll•lll'fiJI \\l:R .\\';nl.tbk w clK 

somt >J:>C<ifit rta!>:>igmnt111> h.1\<: 
made. or the origin.ti idcntifi,,mrn1 

<]lll'riCd. llK~ Mt' fl()(L•d eiiht·r lf1 ;he !l'X! 

or pbtc cxpbnouion. St\·cr~l i.;lobrnrununitb 
.ire nm intl11dtdl,.,u11,t1hcyh•ln· 11m l1<:cn 
rn·ogniLcd sin<e tht1r origin"I dtS<riprion, 
or b<.:<.ltl'l'. the')' .ire in.t<kquattl)· ,\c'ilrilx'<I 
omd unrt•(O!'nii.,bl<", ur bt·cmsl· clKy .ort· ')S· 
1tt1Ulic1lly im.1lid. \'\'t hope due d1l: L·nd 
rt<,11]1 i~" dt.orLr pOuurt \l( tlK >tr.uigrotphi( 
disiribumm ot d1L·>c rniuofo~ih, but ont· 
"h id1 h.\, nm ~riou,ly .1lrcrtd iht· origin.ii 
inf, ,rn1ottion. 

I. Ccnom.111i.m·TuroniomS1,.,t iL·s 

lhc str.uii;raphit <liMribution of c.trl)' l'p· 
p<:r Crt·c.,tto"' pbnboni<· For.11ninikr:i in 
differcm potrh of rhc w<lrld h." h<:tll prc,·i 
uuol)· rc,i<:\\t·d ( l.Llt'b! it h .md T.1ppa 11 , !961 J 

Fxu·llcnt nJrrebtiun un 11<: nude bt·[wt"Cn 
Upp<:r Ctnomomi.111 'tr01r,1 in C.1 liforniol 
l'cxo<,.J\!cxito, Trinid.td .. ind Put·rco Rito 
b.1>td prinurily on spcLi<:s of Ro1Jliporid"t'. 
in l'"rtin1br, Ur11,dipor,1 gru11brn'll£·•1.111 
(.\lorrm•), N. r11rb111<111i (i\lorr<m), Pr"' 

,;/ohflfr/ll/<',111.1 Jhph.mi {(;,rndulfi J. 'c<t·r.11 
'l'l'liL> uf lh.llHrxd/,, .ind .\dud-0111.1 ffl/O 

11/1111.1 (Stholtk<>J. The up1x-r p.1rc of tht· 
,O·lalkd "1\mdup<· Sh.11<:" and L'<1ui\',il<:nt' 
1n ( .• 1lifurni,1 thus wrrd;tCn "ich 1110,1 of 
!11< l.lricton ::i1i.ik 11'.1,i::lc· l'ord (iroupi ot 
l'cxo1,, thl: l1>wt·r S.m Fdipc Form.uion of 
1'1<:xiu1 and tht· Robko Formation of Puerto 
Rito {l'L's,1,i::no, 1966. in prt"!>> ) . wd 111 p;nt 
"ich cht· Prt··\'iJ Bl.rnc.1 buh of Cub.t 
(Briinnimomn .md Ri;r.:.1"i. [9(,)) _ A fn, 
pLinkto11i( For .. minikr.! i11 the (;rc'Cnhom 
Formoltiun of cht \\l'\!<:rn inrtrior suggcs1 
rnrrtbtio11 "ich clw Uppc·r Cenonuni.m of 
till \'\1cst ouid Culf Cool'l> (Ji1<:blidi .inJ 
T .1pp.1n. 19(>1; lidwr. l965J. Ho\\t\cr. 
ktded pl.mkmnit >pnin .tr<· urKommnu or 
mi,"n~. ,L ,iiu:uion "hitl1 in 1'l'll<;r.tl pre­
va il.< 1htr(' 1hrou;r.:h<>lll tht Upptr (.r1;c.1wou' 
!'d.1t:il' t<Jr.11ni11ifno.J 1.n111.1~ from tlw norch· 
un pom of chi: "t·,1c·rn intcrior, "<:>l<:rn 
L 1no1da. omd 1\l:isk.1 .ir<: d1:lr.<L1<:riLed by .t 

high frcc1uenl). of .1 fr" 'l>t'(.1<·• "h ith h.1\T 
1rret;1il:1r <cratigraphit di,criblHi<Jl1' (\'\'"II 
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bignyJ .mJ G./or11i(J/11l'lmrnnu .m: 
lacil'C wich che Gulf·Ctribbean an·;1 
Coni:Kinn-S;inwnim Niobr;ir,, Formation 
chc "csu:rn inct·r ior cum;1in . .; (;f;,{w1r11•1c,m,1 
lll<llf\ill.llJ ( Reu,, / anJ (;, <'Jl/.1/iw/,11,1 

( RuN ) ( :! (, liml<'i,m.1 d'Orbign)'i 
( Boli11. 1952: Shaw. 195.11 while rnrrcLuin: 
'rr:it:i in \H•swrn C.m.1d.1 .ire d1.1raneri1.eJ 
hr "H1·dbcrgdl,1 <T<·l.m ·,1 !<l'Orbi5n) , .. . rnJ 
H1:1aob11i.\ 'P- ( \'\' .1H olll<l (J<:rmtrnd<on, 
19(>)). TI1csc·,1:><:tin .m::unrq><1rtedor lung 
rant;ingon 1hc \\?t.,r Co;hl 

C.oniatian phrnkhmi( fnuminiler.ll L:u'"" 
seem p:min1L1rly Jiffirnlr co recogni1.e. 
f::irl}· Srnoni~n -"semblagb :ir<· i;enerally 
th:1r:iut·riwJ by long r:1ngi11g forim .ind b<·sc 
ddin<·d by che ab~ne<: of ·1\mmiun >J><:<i<·s 
(Cushn1;111. 19·16: Bo!li, 1951 . 1957: Cun­
dolf1. 1955: T rujillo. 1960: Pes"1.i;no. 1%(> 
in prc·ss. and rnhn,). l "~dul Sl>l"lib in Tc·x." 
.111J Trinidad .1rc (,fobrHm11,..111,1 .lllt::ltJ// 

'"ri11,lf" (;.uulolfi. (,. rnf,u<.1 (d'Orbign)·J. 
c,·. i11nrn.11" llolli. c,·. u1"1'1.1/,1 Holli crnd rhc 
opttimens rdnrt·d co(,, rni~i G;indolfi b )' 
Bolli ( l957J ,mJ l'L·s.">Jgno ( 19<'6. ;n press) 

(,fub,;tr1111t""" ,.,,,,,..,,1 ,1/,1 ( Bru!i<::nJ ;, J 

rcotrincd laa· Conia<iJn-Samoni:•n m"rker 
in the Gulf-Ciriblx·an f l'}!ion ( Bolli, 1')57; 
Pcs.-;agno, 1961, 19(,(,, in press) bu1 h~, hem 
rCJX>rted in oldu r<xb 0111,i<lc of 1he AnK·ri 
GIS ( Soga!, 1951: 0.tlbi<·t, !955: 11.irr. 1962: 
Van H ime. 1%5!. A prt·\'iom (.:ili fornia 
rctord (T.1k.opnagi. 1965 i i) ba,.,.,I on :1 

rnisidL·ncifk<11inn 
(,'fof;,,1,·1111r,111,1fon1i,,11,1 Plummer.a l<Jll1· 

rnon Sc-nonian form. fine .tpp(·;1rs in dH: 
S.1monLm in cht·Techy.m rc.i;irn1 in rhe Up· 
per M.rnurc Sh.de of (.ulombi,t ((iandolfL. 
195i1 . ac 1he base of cht: G. co11r.11 .• 1.1 zonc 
of TrinidJd ( Holli. 1957) . ;111d in tlw 1\ 1J>ti11 
Chalk and rnrrd:uin., in clw Tcxas-Mexirn 
arcJ ( C.1.,;hmom . 19·i6: J>cs,.tgno. 19(,(,_ in 
press) . A i::Job<nrununid wich crescencic 
spir~l thambcrs ,irnihr to<.. fon1fr,11,1 Plum 
mer is prescru in th<· Funks Formation of 
G1!ifornia. Howe,·er, rypicil s1x-... imcr» likt 
ihusc from ihe Gulf Coa'c wen· nm p r(·wm 
Ln Cdifornia prior m the Cnnp.mi:m 

."i. C1mpanian-J\\.1c,1riLh11:u•Spt<:ie' 
ln lUlllr.t~c w clw t .irlit·r Sl·nuni."'· 1he 

Lunp<1n1.111 "d1<1r;llC<r•lcd b) :;mldL11 di­
\'trSi1) of 'rroui.i;raph1tullr impon.1m g l<>h<>· 
tru11L111iJs. T hi, proliftrJt1011 of 'puLc' 
pr(1babl1• rtfk-.:". in p.m che more imc1"iv.; 
~!lid) of ruunger Crcraa.·ou~ Mr.11.t .. md the 

diffinilric::s in dcfin in,i; chc:: Sanulni~n on the 
b:1sts of pl.lllktonil' Foraminiftr~. This di­
,·troit} prob.1blr bq.:.m in chc bu· Samoni.m 
with the r~pid nolmion of ..._-vcral double 
keeled li11L<1f!e'. om imn,.1)C in 'inglc-h·cled 
1ypc~. :ind in the To:rhp. ,111 exp:m,iun o f 
thL' rugoglobigcrmn. 

Thc· LU\\tf C 1111p:mi.m uf chc \Xlnc Co;"! 
~om:l i ns (,}obo1r1111c.111.1 ,,,,.,, (Cu,)un.lll ), 
(,, f1Jmi"'''1 l'lumrncr. (,. 111,.1111/ormiJ Dctl 
b1ez. (,, 1n11rJ,.1,.i,1 \X1hit(' :md (11(• "'" a p 
p<::;1r.111l~ of (,, u;rr111.1tJ l.\olli . Tlw ~·'rl) 
Cc1mp:mi:m ocn1rrenu· { pu,.,,ibl) S.mmni,111, 
1'.1k.iyan:1gi, l'J65) of(, .. lf(ol I C:u.,hm~nJ 
H·rsus its rc;;1ritcion fll the l:itb! C;unp:ini:rn 
.ind J\Llt~rrid11i.m llll rht AiLmcit Coasr " 

.1 probkrn of tonu·pc ih.111 homcucax" 
noluriun of(,. 11rr11 ( Coshm.m) from 

1ri(,11·i11,11,1 ( Qutrcau) ":1o ori,gin.il l) Sllg · 

t:<·.11ed b) Cic;o ( !9·i8) :ind it, ,n.uigr:tph1c 
,, iµn ificol!Kt ampliiiL'd b)· oth..,rs ( lkt}().\fl'.ll, 
1962: O!s,on. 196•1). In Californi.1 che Up­
pcr Ctmpani.111 b<Jund.ir)· cannot be reto,g· 
ni~.cd by this cnilurionarr diangc ·" 11 hob 
btcn cl><:"where ( Olsson. 19(J•l) . Spelirncn, 
i ndi~tinguish:1bk from t)'pic1! (,, ,,.1,1 

(Cushman! arc prL·,cm in lower Taylur 
,1r.1101 of tht· <iulf. anJ in C1111pomian ro1:b 
of CalifurniJ, Mcxirn ( Pe,>;.1~110, 19M1, in 
prcS.\!, and Trinid.1d ( Bolli, 1957) . The 
uux of rhis prubkm 1> chc lalk llf" dear 
dtfinitinnof (1.1ric.1r111,11,1fQ11crl'.otU), whidi 
"a'orii;inall)'dcsnibcdfro1111hin-sc-...c1on ,. 
lJn(l l tht cx1crn.1! morpholo)::y "f rhis ' f"-"· 
lib, rnd •nh<·r, like ic. ;Ire .1dequ;u.-ly dc­
><.rilx·d, •uch probknh "ill pcr'i)t 

( ,1,,/H1tr1111<,m1111.·11o·i,r; ... 1 \X'hice.G., /, 
1·<11.1 1rlrotll'.ll), (,. Jl11<1r1i formi, DJlb iel. 
( ; . n/tll'l<.·i Ba111ll'f .111d Bio" and(,, TOJ<lld 

( C:irsc·)') 01mpri~L an impori:im Middle· 
Uppt·r c~mp:•ni;rn .t.V•crnbb.i;..,, whid 1 allm,, 
dosl· rnrrcLuion both w ichin otnd " ichu1t1 
the Ameril·"· G'fobo1r111n<111.1 h .11 <1//uJSI J 

Voorn Ljk. fir,c <1ppc:irs in che high Upp<.·r 
C.imp:tni.rn, i) uimmon in tht l'at·ific. Gulf 
.tnd Ciribbc:1n arc,1' but .1b,c·111 from the 
AtbntiL Co1."1 tOJ."on. l9(>'iJ. 

(,, 11othi Briinnim.tnn .tnd llrnwn •lllcl 
(;, 1h11rrhi M.ircin ;\rc· rt·,criucd en dw 
C.imp:tni:tn-1.u"<:r M.1<::,rriclnian on dw we'' 
lU•I)!. Thc di,1inui\'e (;. ,.1J.11r,11,1 Cu,hm;on 
" ·1' rL·,triucd to tlK· Tech)') in che Upper 
C:u11 p.1n1Jn. le is found in chc To1rlur(iroup 
of T t x.1' ~Cu,hm:m. 19·1<>: Pe~);t,gno, 1966, 
in prc" ). 111<· J\kmkz Sh.ile of J\lexilo 
i Ayala·C .. t,c.m"r"~- 195·1 ! . Vici m.mc.1 For· 
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in p.lrl, nl thl S.111 Jo;1<.j11•n \llllC)' Rod> 
11f ym111~cr ~Ltc,mchuan .1gc !1111' m'\) b~ 
pre-cm. bm do not comain kcckd pLrnk· 
wnic foraminifrral \pccic~. Ad,crsc crnlo_1:ir 
nmdition' mighr explain the ltK;tl <:X, I LJ~ioi1 
of pcbfil organisnh bur rhi, i;lob:itn111(.mid 
,1sstmbbge is abo bckinf in ll.1ja Cal iforn i;i, 
/\lcxico, Vancc>t1n·r Island. 1\l."b ,md dse 
where. The youni;e~c pbnktonic fo~:11111111f 

cr.>l .Mcmbl:1gc pr<:'-Cntlr idemifi<:d in C.1li 
fornia i<. ch:H.lCH:fiLN b1· (,'/d}()l/'/(//(,C>/.l 

h.u.111e11.ri< Voorwiik. (,, .:rc.1 1 C:u~hm:<n ). 
Pct·mfo:o:111f,,,·/.1 thf;.1111 ( RL<:hak1. />. d 
!'. dt'fr1rmi< ( Kiknin(·) .ind R.un11ii11n11 
bd·11.1 fman1>r,1 l f:g,':Cr ) . ·n,L,<: ckmcnr, 
cxu:nd inm dw L'pptr ,\L\e>{ri1hti.u1 in tlw 
Grlf-C:iribbc:an .uc.1 bur \\irhom o thu .1<M>· 
d:tccd 1.1x.1 do 1101 indicu<· :m une<iui,·\X.<1 
Late /\l:t<·->trilh(inn ,tg<· 

The C:aiiforni,1 mollu!><.,1n fau n.1, h 01\'C 

'Ironµ cndemil or lndo-pacifil .1ff•n i1i<:' 
(Popenoe, '' .1/ .. [<J(,0~ Ma1sumoco. l<Jb01 
bm prm-idc ,omc useful s1ra1igr.1pl1L,. cor 
rcLtti,·cs. B.1<ulil<.< lom,1r!/li.1 1\nderson :rnd 
13. rrilm1111" 1-lorum occur in chc Pr:iirie ll!uff 
Chalk of Abbama Jnd the C:orsiun:• :md 
,\Jeylan<kille m:ub of Tex.l<, rc<pc.,,,·11\·cly. 
l\oth :nt• ;1pp:ncnrly of Lower or M1ddk 
J\1.!C5Hithciao ;1gc ( fl.larnunom. 19601. Hie 
hii.:hesc bnh in cht Mmcno Fnrmacion um 
cain ll.ta1lit1< f<'.\' ,\ndc:Nm. !:uh,,, 11/itc.< 
""'·1C".f,·11itr (Smliuk.1 J, /Ji'f1l11111r,,(·r<11 II' 
md .'\'rnp/Jlif/o(<r,1.< h<'ff111.1i<·t1« 1-1.11"'111'110. 
.rnd -hould thus Ix: Mi<kllc m fact• M:ibtrid1 
11.m 111 a).!c ! Popen<><:. ct,,/., 1')(10). T \K<(' 
, 1r.u,1 c.111 b<.· cnrrel.1ced with chc M.1c,irid1-
1i,111 of J.tpan b111do11rn 111dic:1tc· whid 1 p.1rt 
of the sc:1gc is rcpre!><.ll!L'll 

Thus pn:u~ wrrefacion 
1\l1ddlc·Cppcr i\laescrichcian 
Coast ;rnd the c;ulf-Canblx·an 
onl)' tell(.ui'e- More "ork i, 
locating and <kKurncming chc 
Crccan~JUS foraminifn:tl 'l'L'l:ie, 
cm Pa(ific arc.is 

IV. SY~TIM,\TfC: D1-:.C:Jl l PTIO:-J<.: 

Th~ dassifiucion fol!nwed is rh;H of rhc 
Trl.':ttist' of [n,·,·rucbrate l'aleontolng;. P,m 
C: n.ocb!id1 .rnJ Tappan ), 1964. The fond:i­
mcnm! criwri;i upm1 whid1 chc .<re 
h:1~! and ucili.tcd in (his paper 

I. Aperturol d1:tratccri,ti«;. 
1xxir1on3ndshapc 

1. C:h'1mlx .. r lll<lllifi(atiom 111dudinµ the 
general shJ]X\ Jn,! the pre~encc of one or 
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rnore keel.'<. nr pordc" m.1rf:in 
). Gcnt·r;il , h.1pc.11ul<kn·lopnK·rHof(C't 
SpecLfi( (har.1ttcr~ inducle the fo!lm, ini: 

·'· Si~c. 5h;ipc nnd proporcion-; of !l''( 
indudinµ n·hlfiw s ize of umbilicu' 
h. l\' llmlx·r~. <hape. JX)<icinn '1nd pro· 
1xmions of chambC'r<. 
c 5 11 rfoc<: orn<1mcma1ion 

1\lthou1<h diffitult m .1s<ign ,, i.:rc.ucr 
prmruy m .1 or h. chcy J,,,,·c mud1 
peater rl1.1n does the renuining 
ch:i"'ner 

Spc.~io dosting111~hed brgdr on det:rcc. 
1Ji tcns;t)'. or p<hir1on of surface: orn.unenr:•· 
rion .•re d iffiu1h w r«ogni~e lwc.1usc su(h 
fc:irnreo :ln· r.1rcl) nm'''ct·nc "ichin" 'ingk 
j'll>pl1la1ion. Suiccsof ind"·idu;ilsof chcsamc 
"l't'l'ie, (rn111111ml) exhibit wide lac in1dc< m 
die ,lc"clopmcrn of surf.Ki:- orn;11ncnra1io11 
(;/oho1nmr"11,1 ,,,,-,, fC111hman1. for t·x.1111 
pk. m.1r lx: -incxHh to bcadcd ro nc.irl1• 
rui-::o<{:Olldll''piroil,idcof1he(h.unbcr'. 
""d the dc\'•tted wwre' -.eparon ing chc 
d 1ambu, ,-.ur in the <am<· w;ir (sec pl. 2) 
VuE;ltEClll in <kgrcc of surhrc om:u11t·nc:i 
t1rn1 w 1thm ,1 spttic·s of H,./l;a,~d/,, 1>r 
R.t1f;O~f,J!ngn111,1 111:1) lx· quire pronounced 
rhe diffrn·nn"> .lf{: p.mitui.ul ~· app;irem 
wlwn >):>etim<:n_< of" <pl-<-'i<:s are: comp.1red 
from d ifferent .1rc'1<. O l<son. 11')(,J). for 
ex.1 rn plc. nmccl ilut the Ne" _Jc"q· ru,c.o 
,':lob igcr inc' lu"e chinnn. le~' fbnencd 
,pinc,:md.1lt""b'·io11<mcridionalp.1ctcrn 
rl1 ,111 tht'ir G ulf Co:1'1 rnumcrp"n< The 

~;r~~i ; ;~,i':1.r~·:'~ :;~~:·,';:~<;::~11:/r(:~ L~;~; r:.p;:;::.~ 
n ·cr. and '" probablr of ~1!!111f1raru ""luc 
If the k ind of o;urf.1teorn.1111em.11io11 i,con-
1rollcd b1· chc wall miuo~crunure. and .111 
t'xtcn~ion of ic. "'it I\ in Cenozoi( phnk 
tonic For;iminifor:1 ( 1 .ipp~- 1966. in pre" I. 
It m;1y lx· Ml impon:un tJxonomi~· criterion 

C:ompk·[c synonym i~ ;1re nor pre<cmed 
herein: only thcori_ginal rcfcn·n<c i<t;iH'll 

S1J perf.1mil)• (;1mrn~ERJ1'M.1" Cirpcmcr, 
l'.irker .. rnd _Jnnes. 186:1 

fomilr RoT,.,UPURll>AI· Sigal. 1958 

GL·nus Hl·llBl'R(;FI I.,., Bronnimannand 
llnmn. 1958 

l l1·1JllJ·m;1·11.\ l'R.\Lllll.\'Vrn.\ CTruj illoJ 

TmJlt,l}l. 

no. ~. I" 







Nu. 'I 

PRAl·(;l ,fUJ01Rl 'IC/\1',\ >ll·l'lli\'.JI 

(G,rndolf•) 
Pl.·l . fig . I 

( ;/vbutn•11<"<11w ~/<'Jl/m11i GA:>l•u,~·1. 10 I:.! 
Riv. Im!. l'a!.. "· IX, Suppl. .~l~rn . .J. p 

:~~-l~'.·i;'.· 1r~~i. 11;~ :1,r\\;~;.":-,~1~·; :~;1·. : ~~ 
fiu . .';; pLl .J . fil(.:.! 
T .. st fre<'. tr<X'"hQspiral. 1uo,1<·1·ately to 

stn,,og-ly ~pirncOU\'(' ~. axi"I pei·iplwi·y '"'"t' 
"·ith rlistinet cHrim1I hHn<l . c<1uaw1·ial ]X<­
riphery lohate. Chamlx·rs ~uhroumlcd. latoo 
ones ~lig-htly dt•pt'<'SSP<l on ~piral ~id<". lx~ 
cominl( s11hnnv:ulnr, conu11onlr ,-, 01· (; i n 
final who.-!. Suturc·s .distiuct, g:<•ntly c·urved 
mod de1•H•sscd on "poral suit» HNody ,.a d ial 
on umbilical si<l<·. \\.,.II <'"l«nn:ou~. pe1·fo­
rnte. radi:1I iu strudurc. surf<L<"e i'iuely 
spino~P. rnriirnl ban<! nigo~•·. !lmhili<-11< l\1\1'­
row nnd s hn ll<:>w. Apc·r·rnn· nn intcdomn1 
d•wl. u mhilic:1I "rch. comuwu ly with lrto·i:c• 
h,.0;1d fla p. AiwrlUral '"""' tn:i;· l"· sur­
rounded by:• ~rnooth oqd !! !"t•h 

Ur<·,. lcstdiamcl,.,. of h.1·pot)·pe n .:11. thitk­
n<·>~ O. l~ mm. 

Non.id.<: In ol rL·n·m rc,·i,ion of Ceno· 
mani.111 pfa11kmo1i( for;irninifcn, l.odilich 
.ind T nppan ( 1961 i nocul the w ide ,.;u:-.. 
paf.>hic range uf rho' sp<;ciL, in :-.Jonh 
Amcric.1 anddsewhere. lcs;1pp;ir,.11t :ib<£n (c 
from T rinidad lus ll<"'-'11 exphined by 
1rr.mgr:1phi( hi.oms ( Bolli. l9P 1 

·n-.e ;1».S<.xLuion of this 
_i:lubocrunc111i<1'. S1•d1 cl> 

1i,~.1/i Rcidwl .md (,. i/lllmi.11.1 
.l,'\:Sis 1hat it exr«rul, i11w rhe JOWl'f 
on tile P.1cifk Cua" 

T1pu ,md 11cr11Trt11n•: Fig11r<d h)'p01)'!X: 
from ;..1.,r,11 Crc-ck l'ur111.u io 11, c.m1r.1 Co.1.L 
Co. c!JU.A hx. 52'\'\). 

\X1ide spread in du: Cwontuli.111 , ic is 
k no"" from the (jreenhurn Form .niun. 
Kansas. b1gk Ford Group ( llrinon Sh.1lti. 
Tex"s and from ~c1·ual luc1l itie> in Europe 
( l.oeb!id1 ;111d ·1·.opp.m. 196! ). It Ls also re 
ported from the .Ce 11nm.t11iorn of Cl,ffk Val 
ley. Glenn Co .. L 1l1f. ( Lodihd1 ;md I olp)'<Hl 
1%1). 

Founily(JJ.OllOlRl :\IC,\NIUAE l.lrrn•.t·n, 1') 12 

(;Lnu,GlU!\()TRl . ~( .. .\1',\Cll,lHll.lEl 

(i10tl(Hltl ,'ICA1'A ARC/\ ( C'1,,;hman) 

PL 2. fiJ.!.'- f,, ~ 

/ '11/ri1111/i•w <ll'CH C 1•>\11 M.1 .\ , l'.l:.!(i , ('ushn1an 
Lab. 1-'ornm. lko~. C'outr., , .. :.!, pt . 1, p . ~ :J, 

!JI. :i . fii.:~. la•<'. 
Te~L frh'. low to moderr..wly hii.:;h l!"odw­

~ pir:il, hicou\<•>. . u~u,,lly mote '!'il"O<"<'ll\''"·' 

1()7 

g ,.,,..,11l.r: (,/ob'Hm11.-.111.1.tru tCush rnanJ 
:ppt;Lrs to bt mrl~ rnsmupulic.111. T he: >JllK 
1m.>r1'h<llogiL crix·• i.> wdl rc·pr<·>eow:J on th<: 
\Vc>r Cnas!, Gulf ,m,t L"l CoJ.>c, of N<mh 
Amr:riu. an,l in die Lirihlx-0111 ;\fc·;i Thr: 
form i, biLnlllt·x ·spir<x.OJl\<.:x "id1 ;l di1t inL1 
c 1ri n.LI bnd ,Jopini.; t<m.1rJ the umbilirns 
Sp•:lilll<·n,c·x.1minc<l from doc 1'.1<ifi,a11<l 
Ciuli Crct;1<L~l"' '.lr~ in dq.:rtc of birnn· 
,,·xiry, and '"rLitc orn.uncm.uion. lkrg.c.rc11 
119(i2) bcliu·e, G" . • iru (Cushman) co be <ln 

t mlpuim of t he l.1/'/'·"<'llli-1riuri1ut.1-.1•·u 
>egutnu:- '"'d rr:g.mb rhe 'rccie, .h rc,1rined 
m the J\L1tsnid1frm. 1\hhough d iis t·,ulu 
t ion~q dndopment >t"ems plausible. C . ,;,-,-., 
( Cushmom) fir>t .1pix·ns, outsjde of Setf1 
J in'" '"· in btc S.rnmnian w url\' Cam· 
p.rni,rn t imes. T his ;;;p<:c i«, differs fr<im C,. 
,,.;,,,,.,11,11,, i Q uereouo) in the more ''min; 
~pi rc> ! ,idt, .u1d obli<.p!C c1rin;1I lund. ollld 
in Lilking the pcriumhil i<JI extlllSion of the 
1Jrnbili<al e1rin.1c whic h re;;cmblcs ~ lhird 
keel. 

"l )/'N .111d 'Jfflll'!"Ult'<'<: Pi;1:un.-..I h)'llO! )'p<:' 
fr"m the Ro:;..1rio l'orrn .. 0011. l..i Jolla, S.111 
D i<.:,:o Co. (UCL\ hx. '5241 ! : ,\Ltr,h Cm:k 
form•n iof1, Comr.1 Co~t;l, Co. r l .Cl.A ](x_ 

52)6). 

T hi ' 'P<:cic, h.1~ al...o lx.<·n rq1<ined from 
Hrit i~h Columbi~. C111.od,1 ( i\lcCui.;an. 19(1·i), 
l riroid .1d, \\hq lnd in (Holli. l'J)I , !<Jq1. 
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.ind Coln:nbin. South Amcriu ( G"ndolfL. 
19')')) 

Str,1t igrt>phic.1lly rhi\ sp~·(.i(.·S ~pp~: . .r~. HJ 
r~ngt from tlK l.ue S.111mn1.lll 10 /11.1c,1r1d1· 

G1.01J0Tln i't:ANA t:M . .,...FKS!~ 11. sp. 

Dougb~ 

PL 5.fi5. 5 
17/o/,ofrtila:a•<u $!J. C .\l.\lt/A:\O.'i A:>;IJ ZIN­

(;llLA. 1!)\;f). J<mr. Paleontology. , .. 10, in 
Jl!'ess. 
Test fru:, low to hii.d1 tro .. hc~pi1 a l. ,;piro­

conw•x. "xial µcriphery o•·'1k, ni:uginal 
lrnml with well den:lopcd kc<'I on cpira l edge 
in ~,nly <"haml,"rs, lmu roun<kd, c quat,,>·ial 
µcriphery lohate. t'ham hers g1olnJa r, in­
<TCHsing- J!nulu"llY in sizc. 5 to 1; in fin,d 
whorl. Suture" cunNI. liml>ate, l>CHd <.'d vn 
c11ny cl"11nl>cr,; of "!lirnl ~idt'. 1"1<'!' Oil< s 
~lightly dt,J!l'<'S•C•L uml>ilk.d •U t t"'"~ d\•­
pi·c~~l'd, n<·:11·ly st might. rndi:il. \\' :i ll (·al 
rnrc·Ous,1·udia linstru1·tul'e. pl·l'f01·:11c.s11r­
fa<'<' l'tl)l'.t»c. JH11·tkula rly the n1rinal b,wd, 
later cht>1nh<.'l">l u~u,1lly ;month. llmhil icu~ 
det•J> m ul " -ldt. Apcr tur" int<·rio1nn•yinal. 
umhilfral. S1w<"im1m~ t'Xamint~I arc "ithout 
pre~cned l<:i:tilln. 
Grcaw~t cliamcter uf holotypc 0 .l:l rnrn. 

thickness•)_;!] inm 

/{c111.1r/:_1; Juvenilc funn, MC ~imiLtr 10 
Pr11tt,hb1,lf1mr,111.1 h1/1uir,1 (L\ollil bui ;ire 
r<:adily di,1in,i,:11i~hcJ from chc huer by die 
spirnumn·xit)' .rnd o,·,uc c!umbers in foul 
whorL whith lose tlw disriun keel on the 
spiral edgt" of the mugrn. 1\xi;d th in­
sn1iom show _, "i,,k purt·k-~' margLn in rhe 
early d1:11nbus which l)(:L<llllCS n;irrowcr 
wirh age. :-.1 .ugin!> of d1(- final ,hm1lX:r m ;1y 
lx:l·ncirt·lr 1x1ro11·• 

The straciw.1phit r:mgt· is lrorn ,\1iddl., 
Turu11i.111 1<> Coni:itiJn 

'l)pu .md Offlirr<11cn: Figur<:d h"lmnx: 
.tncl unfigurcd par.11rpb fmm tlK Yolo For­
m;itiun. S:1lt Crct:k, Colu~a (o_ ( l TL:\ Joe 
52)8), California. 1\ll 'lwtim<.:ll> 011 dcpos 
ic "t the \)cp:inmcm of Gt~>logr. Uni ,Tr, iT) 
ofCdifornici, Lo!> A n.i:clc·s 

L.:nfigurt·d spetilll(ll!> from the Yolo Fur· 
m.uion. C athe Crttk. Yolo Co. ( lTLA Joe 
52-i0J:unnJrn<:dCrt't.1('CUllSSfr"l;tnvr1'. h r 
t•••cl. C1lifornia_ Also renmkd fn•111 tht 
D ry Cn·t'k ;in·:i, (Jliforni:1 ( M arC.1110> md 
Zingub. 1966. 111 prt,,). 

(;lOllfflltl :"KANA (Ill RUii /11.trti n 

Pl.1. fi_i: JO; PL 5,fi,i_.:,. 2 
(,'/obl)/l'UllC(/11<1 dw1·ch i .\l,\UT!.-.: , l :hll .. lb. 

(;...,[. Bumlt·~a11~l Sm1dc·rband :1. p. i! t, 
pl.!!,(igs .. ;,.. , .. 

Vul.1 

/(0·111",.k' 'J 'h1, 'J'l'l ii."' "·I~ fir!>t rttvrded 
L 1tnpani.rn >1rat.1 n<:.ir Co;1linp.1 . Cali· 
((:u~hnun md Churd1. 19291 bu1 

rdtrrL·J tht·n and b)· most wi.:ce~sivt 
w (,. ,ir,.,1 1C1"hm;1nJ. /II.min 
rc<1Jg11izc1! ir- uni<J<U'.: rnorph<>lngi< 
'"'d cr<·ucd th" 'J>i.:cic> G . du,,-ch1 

rnnluf in the rcrngnit iun uf chis diag 
110;.1ic and ~ir:.tigr;1phic.11ly useful s1x~ ics. h 
i , fouml in,rrat" ufS.mtoni.m 10C.1mpanian 

in ,;1-n:ral Californi" !oc:ilitii.:_.;_ (,"/oho 
r/;11nhi M.1rrin '' \Cparoucd irorn 

(C:uslun,1111 hr 1hc clt:•·<trcd inntr 
on dit spiral si<k .md tlw sn1;1lltr. 

mo r( po;doid thambi.:r> 

I YP<'r 11>1d rHu11 rt·11u1: l\i;un·d h)·prnypn 
from l!!lll;l!lKd CrtcoKl'l>us. C 1rl<bad. San 
Dic.s<l(o. 11:c1.A lm.1,1111: Siws l'orml· 
ILllll. Colu>.I Co. 

UniLi.:11rc·d h) l')(lf) l)l;' irom (rt!.lf(Oll~ 
~tr.\ !:\, Sl,\nford Un1n·rsi1y C.1mp11' . S1a11-
fur<l. S .L IH'1 Cl.1r:1 Co.~ from the Forhl.·s For· 
111a1ion. Put•th Crctk Yolo Cu.: :-.1 .ir~h Crct·k 
!'otmar ion. Crnur.o (oq.1 Co. 

GIOllO'lR l'NCA ~A CONI( .,\ \X1hi te 

P! :;_ fi~- 9 
( ,'/oiior,.""rn"" .. ,,,,;rn \\'11 1n., J!l:.!1>, .Jout 

l ':d1«mtology. , .. ~ . p. :!1>5. pl.::,,;, fi:,:. 7 a -c 
Test Ire<', trocho~pi ral. bit:onvcx. umhili ­

c'11 sid~ ~lightl ~· •·otwcx to Flat, ax ial p<'1·iph­
"'·y '"·ull', with" t!i~ti nrl "in)!le keel, cqut>­
toria l periphery ~lii:tht!~· ]olullf'. ('hamlwr~ 
Ii t o 7 iu final whod, int•n·a~in:.: gr:tdually 

~~ ~.i~~ ·1;; l:~·,;'1'1~;i;/e."1'.<:l~rl: ',:~'.~ ~,~~~,:"<l~1~\)~?,'.~:;~:1'. 
l imhutf" h<·:o1lt'd on ~1,ir:1I "id<.•. rndi:d to 
~liKhtly 1·u1·wd. dt·pr"s~ed on umbi!icul •idc« 
Wn ll ~"km·(•)us. perfurntt-. ru.Ji,11 :n ~tn1c­
tun'. ~\11· fon· ~mooth to rin~ly hi~pid. llm­
bili<'u.< modc1'i1 ldy l:1rgl'. dc .. p. Ap<'r!Url' 
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iuwriomurgiiwl. umbilic11I. c"-0\"c >·c<I by te-

l.'.il~~·~:;~~~l"~1~;~~~;·~·1·11~r\~~~~~~·1)c· o. i :l mm; 
th1ckneHH O.:!$ mm. 

N.011<1rk.<: Sp<~Cimcns rd(:m:J m this :;pc· 
r il·s h"'""' bc..'C11 rtoponlxl from /l.kxico 
I \'\1hi1e. 1928~ 1\\,113. 1954: O her ... 1959). 
l"rinidad (Cushn{an .md Renz, 19·17 J, .rnd 
l'l'X•1S ( Pl'ssa,i;no . 1966. iu prt,>) . l':ir ifi( 

Co.1si form, .ire rc,rrincd to southcn1 Cdi 
fmni" ornd onur only sporJdictlly. Tlw spe· 
l it5 i, di,tinguishtod h)' die conic.d spiul 
5ide, 1warly fbc umbilici! silk and Jist inu 
>ingk ktd (,}obMm11c.i1i,1 <1>11ir" \Vhite 
differs from hi,i;h ,pirt<l 'IX-<:imens of ( , 
jor111f,1!// Plumrncr i11 pos:;ocssini.; pl·t;ilold 
r.uh~r rh.111 brnadl)· '''"'·cmi, d 1:unlx.·r- ;ind 
i11 l.uking rl11: double keel <lf thl 1.inu 
Sj>l'Clt'.S. 

"IJfWJ <111</ c,crnrruuo : Fi~urcd hYJXlt)"pc 
from the llo:..1rio l'ormariun, l.:1 Jolla, San 
Oiego Cu. ( UCL1\ loc. SL'.;) . 

GLOJIO"I Rl :-.ICA:'>I,\ CORO:-.IATA 13o]]i 

l'l.4.fig. 4 : Pl. 5. fig>. 7. 8 
r:folwl1·<'llWIUO lul'/illl'\"'11i C0!"<•11<11" 

l!J~5. ~doi.::ae (;('(IL Helv. , , .. :n 
p. :!33, fig. I, abli. :!l, :!:! ; pl. IX. 
i.-,. 

"l'e;;t fr•·e. kiri.:-c, hiMrwc.~. low to medium 
tr0<:hospin1l. a:<i:tl p<'ripht•ry nn~~ulal' lrun­
ratc U..cominc: rhom!x>i<l tnmcat<.' ill l nte1· 
clwn1hcrs, with two di~t1nct . clo.~<:ly spa(·td 
k..,cl~ which ma~· eoalcs<:e or m;;rg:c (m thr 
pc11ulti11rnt1· duuub1·1·. C:l11rn10Cr" fl«I. to 
s•>mewhnt inflntcd. sulw1reu!«r on ~p1rnl 
,.,iclc. "ubn~t:tnnl.'.ulnr on umloilicHl ~id !'. Sl1-
turc~. run·e•I. liml>Hlc. l><:tu!ed . <'lc\'at<.'d on 
spirnl s i<I.;, de1u·•·.~,;,od , (·un·ed to ,,,.,. ,.],· 
strai).'.hl "nd rudinl on umloilic:il ., i<l<'. Wa ll 
•·nlcnreous, pt>dOrnlc. rndial in "1.n1d.m ·1·, 
surface· of initinl rhzunlJ<>l"S 1·ug:the on ~pin>I 
~ide, liµ-htly rugose !O smoot h on umbilical 
side. Umbilicu~ wide and deep. Apcrtu1·t• ill 
lc1·ionmq.t'.innl, umliilicaL tci.::illa wjth intm­
und infrnla minal ~1cel'8~ory 11.perlure~ 

Cre:1tn;t <limnctcr of hyJ><>IYW'" 0 .. ~1':-0.73 
'""'· thkknf'~S 0.27-0.:l l mm. 

T;pe1 .1111/ OfC/lff~/1<('J · 1\i;urcd h)p<ll )'))('~ 
from d1t· funks l'orm,ui<Jn. F11nk.s CrL·tk. 
Cu111~1 (o. {l:CLA llX' 522<)): Roso\rio 
1'orm.1iio11. S.111 Ditgo Co.: Sires Form:uion. 
Yolo (o 
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Unfistm:d hrp(•crpcs from Yolo Fomu-
1i1Jn, S•dt Creek. Culus:1 Co .. an<l Si1cs for· 
moir iun. Calhe C:red. Yolo Co. ( l '("LA kk: 
52.'\8, :ind 52)2, rcspcc:ti,·d)'/ . 

T his spt:cit·s i~ wmmon in Euro1x.· ( Bolli. 
19-15: Klalls. 1959: Van llimc. !96'>!. N orth 
;\friu ( DallliL-:. 1955).Smicc l 1nio11 ( Suh· 
lxnin.t, 195',) , .rnJ Tri11id.1d, \'{lest ln<lics 
( Bolli, 1')57i. 

T he >trari~r:1phic r;mge ;1ppe:1rs to Ix U p 
pn ·1·11runi:in m S.tnmnian, pr>>~ibly <;xt1;ml 
ing into the C:impanian. 

C 1.u1HHRL NCAN<I CRFIM FA (<l"Orhigny) 

Pl. 1.f•g>. 7, 8 
1;/1Jl.>ir1<"1·i110 c•·,·tne.:n Jl'01m1GN Y, 18·10, Soc. 

Geol. i"rnncl', )ICm .. Paris. Toin~· 1. K<.>. I. 
p. :J4, pl. :~. fiJt. l :!- I I. 

(;/obiy.-,·j,,n ,.,.,fuC<"li d'Orloi1-tn~· . B .1;..' NEH 
A~I • l.Jl.'•W, 1~~60. CushnH111 Found. Fon1m. 

~\c.h·~·Q1.),.,.~·;E\1. 1.1. 1. 11. i-. pt. '· tiit. i. 

T<'st. fre<•. l<.>w tn><"h<.>><pi ral. lii.,on\·ex, axi­
a l P<·riph,•1-yovate. wn.h \\\•O weak ke<·L< 
co111n10nly prcscntou all 1.>utultimate cham­
lwr, n il chamhers with 1mrde.o1s m<11·g:in . 
!''] Uat.ori :ll pcriph<:"ry_ mod!'ratdy lolmte. 
Cha m hers ,) or ti m [11,,.1 whorl. mcreaomit 
i.::radua lly in "iw, ).'.loliulm·, i nfl,.lcd , becotll 
ing eloni::-ntl' in d ireetion of coilini.::, f i nal 
chambt'i· conuuonly ~lii.::htly ("(ltnprcsscd. Su­
tu res distinct, sliKhtly eun·cd, dei>re"sed on 
.<piral "idc. rndi:1I to slightly eun<•d, de­
prl'"~c·d ou um!Jilical sid('. \\';di calc<l!"<'Ot1•, 
iwrforatc·. radilll in strueture, "urface JlU><­
\ldo,;e to hispid. initi:il "h11mb<•rn mon· 
eoar~ely ornanwnt•·<I, final t"hamh<'r nl'i· rl~· 
<Jl\OOth. l:ml>ilicu>< wid<', d<X'p. l'rimnry 
npl·r t t11·e int .. rionrnri.::irml. 11mhilic11 I, n>ru­
rnonly ."ith tcirilla showiug intra- and in· 
trn lamtnal acc<.'SSOry :•J)ertur<;s. 
Gn•nk~1 dianlt't<·r <.>f hypul}"!le (l.:l:!-O,:l5 

mnt, thicknes~ O.l ·l-0.l i mm. 

/{<111.tr!<1: Sp<.'cimcn.~ o( (,. ou.1ct',1 <<l"Or· 
big nr ) from chc Pacific. Gulf ;111d Adam it 
Co:is[s ;igrt~ with the lcc1rn1·pc <lcscribc<l b) 
Banntr and l\lo" ( 1960!. 1hi.1l scccions 
show•\ well dn·dopc<l double keeled juve· 
ni!e Sl3J.!e " ith progrcssi'"c loss of the keels 
Ln Luer chounhers. ConSt:<jllO:ntlr. adu!c forms 
m:iy ot ppear to be ktotol·lto5S with " nlrro" 
porclcss m3ri.;in 

T)P<'i ,md ou1trr<·11n-J: Fi~urc<l ')' p<ll)'pt'.S 
frorn Point Luma, S.rn D icgn Co. (UCLA 
lot.. 5225). /\br~h Crct·k Form;1tion, Contra 
Cusra Co. (l!Cl.1\ loc. 5235) 

L'11tit:11rt.:l h}"!Xlt)'P<e' fr.,.~1 Cre~accous 
Puma DcS1:anw. 11.Lp Cdifornu. 
( li(l.A loc 5226). and MMSh Creek 

Comr:1 Cosc.1 Cn. ( UCl.A loc 





.<t"p.1ra1ed from(, 
rcu~h1nin1 b1· its 
nt:arlr fl.u <piral 

' "worh ourli1ll'. 
' Pe(ime11' P""':'' ,,,1,111 bulb 

~~\'.~1r~·";;1~:,·:r~1br;~~~~~.u~" 11~/:~ · ri\~1f'.~f 
~t:rround tht olp<:rtur<· (;;imibr 

l'r,1t~/·,br.rr1111(.m,1 .<1<pb.1111 
1.t'i.i:.lJ. 

11ro1rrr11a1: Fi~;;rl·J hypori pt 
Sic<'' Form.uion. Funks 

lTl.A Joe 52281 
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(lnfii.;ur<'<l hypo()IJ'C" from dw Yolo For· 
marion. S:1h (nx-k. Colus.L Co. (UCLA i<lC. 
52 .~8): 1'.Lir"h (rL-..·k For111:n;on. Cont rot 
Cosw Co. ( LCLA loc 5nl ). 

GlOBOTRl•M,\'.;A 1. l :-11'Eltl.'-.'A (d"Qrblgnyl 

Pl.4.fiE'· 6·8: Pl.5.fip. Lrl.9 
Nusolim1 1;11,.<'iaiw 1•0RRJG1'\. [!l::;.,. in RA­

'!01' m: L\ SMa:.o.. Hi><toirc physique 
litiqucH nalurdlc de l'!lcdf' Cub". 
p.I01.1>l.!>. f i!!.ll- l2 
1;1o1io1,.,,,,,,,,,.,, Ji,iuei'l<i/1 
RRO:<:<ll!A)<'-; ,\'-;JI H1ww:-.· 
Gcol. !lch .. v. rn (l~J;,;;i. p. 
fig" J:l-1:-i (:\EOTYPI,:J. 
To.:s_t fn•f'. ]ow O"o<·hospiraL "Pi,.,11.and 

umh1l1enl ~i<ks nendy flnt lo sh)dn.I;.· lHron. 
"'°'· a .,ial !H·riph.;ry :rnl!;ular tnuwnt<' with 
two <liHirll"t keel~. r:niirnl hand pan11lr-I to 
a.~i.~ of coilin)!;. equntorfal puiploc1·y lvl>1•t1· 
Chnml:t'r!< irwrea~i111t 1t1·adm1lly in "b•. 1; t<> 
j i n final whot"l, rinnl chnrnli.;, r·~ mRr be of 
~omcwfrn\ i·edue.,d ~iu.·. di;unb<:r~ l"'tll h>id 
on ~piral ~it!e. ~uhn~·rnn).(ular on umbilirn l 
•~ith•. Suture" cnrn·d. ('\c•vtlt('d. limhal<'. 
bcndut on spirnl ~idc. rndial t<.> .-l i!!htly 
eurv.:d. olcpi·e.~s••d <.>n mnbili<""I "ic!e. \\" :di 
<"alr;ireous, Jlf'rforatf'. nt<iitll in ~lrnctul'C". 
'<.Hrfnn·smooth to finely pustu!OS<' . Primar) 
aperture interiomarg:inal. mnhili<"nl. wel l 
pn·sf'nNI spf'<'im~ns JlOSS<'fi" leg:i!la wnh 
infra· and intrnlnmirrnl ac·c"<'.<SO!".''"Jl"!'turf'• 

GrPalf'st di,.meter of hypotypee 0.26-0 .71 
nun. thicknl·~s 0.11-0.21 mm 

fhm.1rl.t: Tht c;ixonomit hi<mn• of th i.' 
common. wid .... sprt.1d specie~ h:i.> betn di<· 
n1ss1:d .11 lcn.cd1 d~e" here f Bri•nnimann 
.rnd Brown. 1956; Tr111illn, 1960: Ber.cgrcn . 
1962) . The "ritcr' cnn<idcr (,, lapp11,ri111 
13roc.:cn w ]-i.;, ~)·nonynu)th 1' id1 (,, /11111c1;1>1>1 
rJ"Orhigny ) 

The spcties (in,c ap~1r~ u1 rhc Turonian 
:1s a compres51'.:d. parall,.J si<k·<l. duuble kcekJ 
form. Br larc Carnpanian .. m c·1·olutionari 
trend lc:ul.~ to :i thfrh,ning of the ft'.­

suhing in :1 wicler larinal band 
bn~ that be:-tome more !ob:i(e 
The rernrdt-..l rJngc is from the 
nian !O 1hc lower /l.faescridui .m 

'IJ/11!.<,m./1Jru1rru1u:.r: Figur<:<lhyporyp<·s 
\'cnado Form31Lon. Pmah Creek_ Yolu Co 
(lJCl.t\ loc 52271 . Sites Form:irioo, F1m ks 
Creek, Colusa Co. (UCLA Joe 5228), Ro · 
Sario Formation. L1 Jolla. San Diego Co 
( \_;(Lt\ Joe 52..\1 ), M:i.rsh Creek Formation. 
Contra Costa Co. f l.:CLA loc. 52'l5J 

Unfigurl..:l h)pm)'ll'CS, from th<· A11<tin. 
Taylor, and N:11·,1rro Grolips ((\1slrn1:in. 
1916): Mc. l.aurel-Na1esink and flfarsh:dl· 

Vol. -1 

rn11r1 :-.i<=I' J..-r-.cy .rnd Dcb1-:1rc 
(01Nm, 

(il.OHO'I Rl '>ILAt>.i\. ~l ,\RG l.'IATi\ ( ltcu~<) 

Pl. 2.fig.9 
!lc.s11{i;1" nw1pi1ml" R1:ui;s. l f';~.:;. Hiihm, 

k: rci<k.l . p.:'H;.pl.!!.fi!!. &1. 71,pl. l .1. 
fiir.6H 
Te~t fr•·<>. low tr(>rho~piral. hieo11v""· ""i· 

~~,,i:c r~;~~~;:; n~ n~:' I~:;, .. ~:~,~e:~ri ~~\th ba\~;;: 
f,~\1,~·~·:~ L..1(~;-~t7;r~n 10~~:';',~ 1 ~t:~~ ~1 ~~f!,.f !~-
•uh r<·ctanir1J la r. on umhi lic"l sid.:. Suture~ 
depi·c·"sed, eur1ed, limbatc•, lx.,1df'd on ~piral 
, ;,i,., d<'l""''""'·d . ).(Cnlly <"un·"d to 11carly t"~­
dinl on tnnl>ilieal s ide . \\' ;111 eak<lrcous. p(' r ­
fo,.atc, rn•lial. surfu1·c with 1·0<1r~" .<pine~ 

;,ri 1/,'. i ~;,1;~\. s~:~·1i,1.1n 11' ~1:11~;,1 t";n~:~~ ~_\ u ,.~l n:~;~i:.';~~ 
ma1xin;•I. umhilital . <·n1·t·n·d !1~· L1•1til!:• wi th 
intrn- ,.nd infrulnmin:ol n<·•'e~.<ory :11wrtur·<·~. 

Ur .. at1· . .;t d iam.,t••r of hypot~·p(' ll.li; "'"'· 
th i rkm·~~ (l.:N mm 

lfrm"rl.' 1: "! he 11..rrowly ~p.ued kccb and 
,.: re;it ly •nfbted th;1mbers of th1~ ~f"'<"WS 

><.·n·c·s 1n <li<1in,i.;uish it from ocher dou ble 
kcdcd globmrunr.m ids. C1!ifnrni:1 speci· 
n lOl\ uunp:n..- well with due lcrcmype f ii.:­
ure:-d by Cushn1an ( 19•l6. pl. 62. figs. la -c) 

T his SJX~ics i.< ver)' abuolbnt rn Niobrara 
s1rat.L of the Plains Slall"S hm is a m inor ele 
1nem of the faun.i in the \'(fest Coasc. Forms 
rdcrrcd m Gf,.,bfJlr1111c<111,1 p.1r.ncr1trir'J"I 
H<>fktr b) Graham ,u1d Church ( 19(,)) and 
M .1rc in ( 19("1) :ire prob.1blr 1dc1uiol to 
<.. 111.or1;111.1t11 (Rcussi 

,md '"mrre11cn: Figured hn><H)·pc 
Forbes FormJ1ion. Puc1h Crcrk. 

(S111-i.;,rior O il loc. f.1]9). 

L"nf1;:t.rl·d <petirncns from chc Forbes For­
mation. Rum-.cy Jlills. Yolo Co. <LC l.A l(K. 
52)1 ); tl1.trsh Creek Formaciun. Comr.1 
Cn-;u Co 

(;1 .0BO"r 1u·N( :i\NA Mil.RIEi llanru:r ,1ml f\lo" 

Pl. 2.fig. 8: Pl. '.fig. 8 
(,'/.()/>r•l r>' )j ~(l//11 1111•;-iej l\A1':<•.:JI .\N I> l.\IJ•W . 

J!ll}O. ('u,hmnn Found. Fonun. Res., Con­
tr , v. ! l.pt.1,p. !I. 
T1•<t l"rPe. low tr<who;;piral. hieQ111·~.x. " "l-

~i11,/;~.r~~>~l,'"~"'.~c),\~el1s~ ~~i;!~~~hi\~~a~c>k~1 1b~: 
:,1h~.~t;,'.~~~·~u~i~::.i 0L~~r~d 1:f:r'.:~KJC o~; •. ;~~1;: 
trrn·nr·d~ umhilicu;;. Chnmlx·rs incr.:!l.$1! )oi'.r:l(l­
\nt l ly in si·1..,. 5 t<> Vin final whorl. l>l'Oudly 

bf1i~~)i '~ ;d~. s~::::~ r;~d~;, ,~1~e~f"J~~1t~te~11 n~111:\; 
to slightly clc1'"tcd. beuded on spiral s id<.'. 
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;;1t1}.~l ~f.1;,~ii\~-1~r1 ~~:1·;:~·:.1(~,:~~:'";~~~:r~1n71'~. ",'.~:: 
<lrnl i11 H rueturt•. surfae<· inili;dl.I" lw;td<·d. 
IHI!•!' !lt'cominJ!" su1outh. l"mhilicn.< m(><lt·r­
"t<•ly wide· a11d tl<:ep. l'i·inrn1"_\" ap<·rlu1·t• i11-
lcriomar~im11. nmbilit•Hl. ,.o,·ncd by t••;:illu. 
~~1i~~8'.ntrn- und inrralaminar H('t'<'~~ory apcr-

Gre:iUBI d i1unc\er of h~·pot:qlf' 
mni. thieknes~ O.ll'l-0 .:!'.! mm 

I JPn 1111d ?tm1·ru1cc.<: Figur.:d hrpm) 1·.:s 
from chc Hosarin l'orm,Hion. I." lnlb. Som 
Dic·,i:-n Co. (llCl.A loc 5.!-1 11. r ,;rlx;; for-
111;icion. Hum'() H ilk Yolo Co. ( l. ( I A i<X 
5.1:il1 

Unfi,i:lir<.~l h}'llll!Jp<:s lro111 (rt·rai. t'O\I' 
~1ro1t.1, Puma Dt·~<..111'\<J. B.~I·' (.dd orniol 
.\kxico: Au,cin. T.1ylnr. Jnd i\";n·;orro Grours 
of ·1 ·n:.1~ ((:"~hn101n, 19-1(1 ) . 

This sp•:uc:~. origin;i!Jr de~rib<:<! from th.: 
Stlma Chalk of T enne"-'t><.·. ha.' ;1l<n bL·en re 
poned from 1hc- :-..t.K><ridui.1n of )./t" 

«.y iOJs,,.-,11. 196·1) and ScandinJ\';,\ 
.!-'.'':". 196-'i 

G 1.0BO"fHl 1'CA1'A r..on11 l3ronnimann 
and Brown 

PL.!. fi1'-5 
l;/ri/1"11"11•''"'"'" 1w//1i li1«>'''>111AN' ,\ N!l 

Ull!•ll"N. l~)!i~•. Edog::"' (;{'oL llt•lv .. , .. l~ . 
no. ~. p .. ·,51. pl. '.!'.! . {i;:.<. J(;. !>~ 
Test fr~. of m('dium to lat·r~c sb.<·. 1'1" 

~~~1~::~:ti, ~:~~; t~)~~"~~h~eu~~i ::.1i 1 /;\·;:.1~1~1' ! ;';i 1~~'.~·. 
doscly spa<·ed kt·els. cq11:1tod n l pl'l'iphPr,1 
lohal•'· C'hamht,,·~ 1.dG!rnlar, "ulxcil'<' llhi1· to 
p('\:i loidonspin!l!<id(' , inflat<:>d, .<uhtrinng:u· 
la!' on imhilical side. only slig:bliy cJwrlap­
ping:, :; or(; in r'iral whorl. iHn<'»<ing: l'qo'.U· 
larly in 8i>c·. Sutures cun·l'd . limhnte. dio­
tind. headed o n spiral ~idr, deprcssc·•I. rwal'­
ly nulial on 111nbiliral ~i<le. Wldl cak,.re­
ou;, perforak, radial in structun·. rnrfarp 
POHl"'clY rugose in <'<'nlra! ;iart of diamben< 
on spin•I mid umbil ical <ide, c.ut<'r ed~<>s of 
<·hamhers,.rnlr>1rinalband sn1oolh . \ "mhil i­
eus wide and deep. Prinmry apHture in­
teriomarg:i rrnl, umbilical, !<'-gi ll<1 w ith int rn­
und infralaminal nc-c<'~~Or}' apel'lu!'eS. 

Grt:atest dinmelei· of hypotype 0.G:l mm 
thiekne~~ 0 .3! mm 

/\i11/.1'(r Difkr(•n(n of opin ion h:t1C 
. 1r.i,(·11 o'"c-r the .raxonomi.c po.sirion .'i( d1i , 
w1dc,prt·ad ~peuc,. Or1i.;111all) (k...:riht:d .1, 
a t!ioborrun(:i11id b)- (;andolfi. bier .nuhor' 
h:\\ e pl.Kt-<! it Ill du: i;enu, 1'1.1u.~l'1br,1rm1-
'"11.1 I &r.i:p-c:n, 196:?: 01."on_ 196·1) . In 
rn1r m.1teri:1I thi~ spc:<.it·s dusd)· rt·,,emblo:, 
(;, h,11<111u1ris Vuorwijk in po""'-'"sing tlw 
irn pcrfor.1ct nur,i:in hm !Jck in~ cht· smmgl) 
rnmprt>'>"d dwnbcrs and Jistinu keel. Be­
c 111.<e of tr, porek-":.> m<1r,l(ill th.: species tan 
nm b<: indu<k.,J in 1he i.;enu<; lf<.fherf!_d/" 
In the: P:iufit Coast nuteri:1L n~> ce_i<illa hJ1t· 

been obser•ed, hmn·Yer. spamLue ;tpcrcurJI 
flaps prtsenc which n1;1y repreS<:m the 
remn.mr, of ;\ frai-:ilc: ct·gillum. lkc1u<;c• of 
rhis fo:irure cind ch(" do.'\l· rest-mbhnce w (, . 
h:n:me11si.•. the spe<:ics is herein rdcrred to 
tht· i,:tnus Globo1r1mc<J11.1 pending examina­
t ion of bo:uer prcwrn-d lllJtcrial (so:<: re· 
mnrb uo<ll·f G- h.m111e11;i< Vnorwijk) 

,111d11cmrn11n·.r: 1\i.;ured b)·porrpe 
Ro<~rio Formation. La Jolla SJn 
(I;(l.A kx. 52'11) 



,. , 
l n(1j:UTl«l hypmyp'-·' from ( rU.!tl~l\IS 

'tr,u.t. Pun1.1 Dc,l.tnso. !l.tj.1 C1liftmii,1. 
o\ln;irn 1lT1.1\ lo<.:. 522<11. /\l.ir'h C:rcl'k 
Forma1ion. Contra C:<»r.! Co. cl'CLA i<K 
52i5•; l\'.i,·arm (;rnup. Tr'";, Co. T .. x 
1lol. l"'"·l-T--1. Plummer. 19.'il); ,\1 r. l.:nrrl.l· 
:'>i,ncsink Fnrm.nion. OclJWJrl (Joe DK-(), 
Ohson. 196·iJ. 

Tiil ,!f•llij:r.1phicrJ1\l!.e .1ppur\whc l.ut 
Ctmpomiom through i\!.1c,cri<.hti .lll 

(~l.OBO"JRI o'-.1 .A,'-.A J!O<;f'TIA ((..U,<;(·\') 

Pl.'>. f;~, 6, ~ 
t;/.,biµn·;,.,, nmd/<1 ('.\11.<f:Y. !'.•:!~;. Tcxa~ 

('niv. Bull.. rw. :!:jJ~. 11. II. pl. ;;, fii.t" 
•\11-h. 
"!\·~~ fr~'. tnd·o~pirnl. hi<"(l!lHX. ,;pir,d 

. <id1> ~lii.thll)' l'O!l\'\·X, 111nhilir11I s id<.' mod1·1 
:11<>)~· I<~ ~lr~'ni:ly <·Un•'<'' · a\ial )'l't·i1•hn~ 
<'Clllt• Wllh ~rni.tll· kt-Pl. ('!]\IH!Onl!l f'('nphl•I ')' 
mnd,·1·:itdy lohnte. ("hurnl><.-r~ .-, to 1: in rinal 
whor·L iun·eu,;in)(' i:rnduall \• in ~iw. hro;idly 
!'<'l"loid on spir:ol sidl'. ~ub1w1;1loid on um­
hilicnl <ide. Sutures C\11"\'l'd, limlmtt·. lwad»c! 
on "piral <ide , ru·arl~· rndial. <i<'I""('"""" on 
umbilit•"I "idc. Wall ~"kart-.Ju~. pcrfol'ak 
l"ndial iH ~truellu"'-'. ><Ul'f:u·c "month. l"mhiJ' . 
t'U" mod~rnte•~· wid••. deep. _\pn\Ur<· in­
terio1wu-)('i11al. umhili<-al. ""'""'''"! h_,. tc)('ill" 
~~,·~~',infra- and i1.1rnlnminal an·,.,.,o,.;• a)Wl'-

( ; n·atc~I dinnwler of holfllyj><•s 0.:a;. (), Iii 
mm; thfrkne~>< 0.17-0.:!I nun. 

Rnn,lfk•: ['(".1gno ( 19(>0/ r<·m;irkcd 
ih,u .chi, w.1s ilw mo,1 mi,idcnufit·d '/Wtit·, 
or (,f,,/mtr111nomd . . Ald1<HIFh elm l' poss1bl) 
.111 OH·r•t;HU1l('ll1, II ,, (T\K th;lt Thl"T<: ,m; 
'<"H·ral v.1rrini-: umwpc' o( (, _ rf/H'lld (( .• 1r 

'n >. lllu,rrawd 'fll·lim<:n' from C11ifomi·1 
( B.md). 1951; ,\l,1rcin. 19(,~ ) omd l·I~(·" l1lr(' 
( Herm. 1%!; V.mlli11tl. 19<>'i: N<>th , 19511 
oirt·,·cr) •imd.1rb111.illdiffn"'mc"ha1 frnTJl 
rht· l)P'-'- C1r..cr's h<Jlmnx: lrcilluscr:itcd 
lw Plummer. 1951) :ind our topmypit ~1wci· 
men~ :irt· distinulr pl.mo-cou,·ex, "id1 an 
KU!C pcripher:il <;euion and 'trJighr 'idcd 
dm11ixrs on clu; urnbi!ictl side. T hi; 
cuorpltolo.l!i< !)'I>e .><.-<.·ms resffiul'.d to rhc 
(;1dt rl·gion Spt-<.imcns from the l';i< i fit 
C(MSt ;1rt mort· bium,·l'.x. "icl1 :i k>< aunt 
.1xialpcriphl·r1· .. rntl,omt·wlut1.untd LJ lll 
hilit;il ,ide~ of d•t· chamber>. This c1p1x·;ir­
ro rt:prtseru 1h(· more comnmn nmrphnlogi( 
form, Jt1d,i.:ini-: from the publi,hcJ rc:o1rd 
\'lie do nut btlic'c iht<;t ft.uurc,; "arr;mt 
"-:p.1rntionof;1nt"taxon. 

t\ 'rn;lll pcru·nt;ti-:t· of t)·pi<.·.tl (, , m1t·lf,1 
(L1rwyl iniii,1lly lM\t· !\\O k<.·'-1' ~11th 

\/(JI. l 

\X't:,! (..,,,,! hol\t; nnly ,t Wl-;lkl) 
or llllipiun s<.'wnd k('d. 1\ douhk 

which bt.1r' ~mm: ,jmil.1ri1r i~ 
;ind Blow. Howewr. rill 

mllrt 1.nrnprt·<"<txl. <tronglr doubk 
o<nd ouasionall1· h,1, il.rnt:e-likt 

orn;1mt11lation whi<h lxtnid' from ihe um· 
h ilirns w the m:•rt:in (pl.:'>. fig. 8) . A kv. 
'i'"timcn_, of(,. Jll"lfflformir IJ:ilbic·z ~rnne 
wlut r<:stmblcs (,". m.«fl.r (C:'1rseyJ but <Ht' 

lllore ·'rir.111)' uim<.·x. h:"·e infl.ucd umbilital 
tha rn bcrs ,ind suoni-:cr <lr11:u1Kncation omJ 

t.lllbi"t:IHl) l:tr.~cr 

"/;/1u.111doaurruno: Fii-:url"<l h)'jXl!)'pt•' 

from ,\I.in.Ii ( re('k, Conrr.1 Cnsu Co. (l.J(.LA 
loc.. 5!.)51: and C1rhh:1d, S.tn Di<.·.i;o Co. 
ll'Cl.A loc 2·112) . 

R<.·<.or,kd irom tlw l'.llHK.:he <trnup. Fre, . 
1111 (.<> .. ( 'alifomiol ii\l.1nin. 1961) :is(,"/,,. 
ho11·11m,111.1 g1mdlr1//i i\brtin 

l;umornL 'i(ANA '1 l A lfi llORMI' [);ilh ic:.: 

Pl:'>. fiJ.!~. '\-) 
t ;i,,1 ... 1,.,,,,,.., .. ,. (l,'/,,1,,,,,.,.,,~,,,,,,} "'"'""/" .•111-

lll"lif,,..,,,;~ ])A1.B1~:1.. ]!~~.~. ,\licropal<><m­
toloi:y. vol. 1. no.:!. p. l!i!l , t<-.xl - l ic:. lol 

l'l'"t fre'-" lo·. u·o•:ho,pinil. hi<·on.-.:~. spi-
"" ' " ill.: "lic:htly <·onvt•x. umhili~al "id.: mm·• 
,;tron:d.1· <·01n·1'x. nxilll nf'ripher~· acult• with 
111·Gmi1wnt sin)('lt·h .... •! ;ondcn·asional rnw of 
pu,tules ,;imul;itini.:- ,;•·•·urn[ k<'<'L Clutn1\J.er" 
1:to7infinalwhorl.iiwr<':tsinc:,c:radt"'lly 
insize, hroadly 1wtaloidlosuh;111)('11ia1·on 
>l'il'a l ~i<l•·. suhpdaloid on uml)ilical ~i ole. 
.'iutu1·•'>l'Ul"\"C<i,<.'l('H!t('{!, limhatc· and l><·"d­
<'d <ln ~11irnl .<idl'. ~] i)('htly <·un'('(f. dt>prl'<S<'ol 
"" u1nbilieal "idt'. \\';ill rnk"reous. J)<·r·fo 
1·at«. 1·adinl in stnl\'\ur~·. surfal'l' ~ruoolh ()ti 

~pin1I side. 'mooth to i•ustuloH· 011 umhi] j(·al 
sidt'. t "mhil in1" nwd('rntcl~· l;o I")('<' anti dl'l'J) 
l'ri rn:i•)" ''Pt•·tu1·'-· iutcriomar)('inul. umhili­
rnl kgilla :ind """''"""r~· apt•1·tun>.< r1t1·el_,. 
pn'~"''vt•d. 

Ureak8l di"'n"tcr of h~·potyl><'' IJ. 11-().,j!f 
lllll\, thi<'k1w~~ O.:!H-0.'.l:j nun. 

/{cm,1rkr: Thi' ~pc(i1·s \\as oriwn:illr (k 
scrilx:<l frnm rhe L'ppcr Crcracco'" of Tti · 
ni> i" ;u1d is hl·rcin re-corded from C:aliforni.\ 
""'I rHlrth1,ts1trn /\kxini. l t ;, d i<;cingui,hcd 
from(,". rr,1,.11.1 I C;irsc-y) br chc mor<· um 
biliuK;·onwx (C, (, clw 'uhm.i;ubr d1:11nb<."r> 
md in p<h>eS>lll~ a ;in].!k ktx"l throui;hout 
,k,·dop111l"m of rhe lt"~I. The:: sub.mguLir 
thamlxrs, mort(om·('x spiral , idc amlacuit" 
.1xl,tl 1x:rtpht·rr ;,ep;i"Hl"S the sp•xics from 
G. !'fri-.11.i ( lirrn~L·n 1. 

(.'/11botr111/<Wl<I {lllf.dJt·111i.r T.1koiy:uugi, 
orit:i n.tll 7· <kscrihcd f rom rhc (.rn1p;mi.1n o( 
mml1<·m (.,1litorni.1, rcpre~cn!' ,, ~rad.uion.tl 





llli /11/,,,,, \111J1< 111(,cn/i_•\ 

d<>ubk kn·], .ind th<· qnm,i:I) LU!l\u; Jill 

hili<.11 ,,,k 
Rl·!,(X,!OHU,IRl.\.A ROI\ \.Jl.·\l.\ 

Br,mri1111,rnn 

\'nl l 
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Bnox1<1~1 \'·'· P .. ]!I,):!, (;l<.>hii!(•rinida•· from 
tlw l'Pl><'l' ('r,.ta<'l>QU< 1(\·nurnnniun-.\l«c·­
strkhtinn) \)f Trinidnd, B. \\'. !.: Bull. 
1\1iwr. p,,],~J11lol0Kr. 1. :l I. 11<1. 1111, p . l-iO, 
pl~. 1-1. u•xt-fiir•. 1-:JO. 

llllii.\1<t11.1'·' · I' .. ;,ml ~· . Ii:. Bm111·:-c. 1'.lG6. 
T:i.xonomy of tlw Caohotru!lca nid,.<·: Edo­
gac ( ;l'OI. llelv .. 1·. 4i; \ iw;:, I. p .. -,0:\ .. ~1;1, 
pk :W-:!L t l'xt-fiKs. J -:!I. 

Brli)X.\1 11.1xx. I' .. ;ind 
Contribution' to th<· 
on\OlOl!Yufthl'ar('OI 
llabmrn. Cuha, a11d ••· ................ . 
Eclni:ac (;(>ol. Hdv .. v 
ll'0.1>ls. 1-:W. 

(",111r1a:1,1 ... \. S . . 1~1.-,1. Tn;ati~,. <111 111\'<'rt•·­
brau• Pall'ontolo).(y. l'Hl'l P. l'rnli<t:t ·; 
Chidly lln<liol<'rinn~ :111<1 Tintim1inh (<·d 
H. C. M0<11·t•l. p. l-l~Hi. l<'xt.-fig<. l-'.1:!. 
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