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l >},'\'!'.\ \lJ1.1 l~ \ , ,:.\ <> I~' T lll~ J) I•: \ ~(>~ l..\ ~ OF 
•< ,1{r1~11 r~I{ ~ J <)"\\' ~\ 

C. J-I. B ELANSKI 

'I'll 1, p 1· disr•u,:- s fit't1·en spl'l·ies of fos,il l1ra1·hiopods liC'long-
lll!! 1,1 tit,· Jtpt, f.1111i ly P,·1ll:t11lf l';tf'l1cl. TIH ·' cll'l' fuu11d in the r ppe1· 

t .it;i 111· 11,ntlH1 r11 [q,,·a . 'fhr \\'npsipi11i,·011 and ~tatr 
!t, d11 1l11t u 1·c·u1· it I hP 1111rllu rn al'L'a a11d althollg-h hcLls 
II,., , l;L , lu 111Tlll'. the•.,· have a, yet ,\ il ld,·d 1,0 prnta1111•r-

11, J.., Tl11 11 ,1,l rr,·hl:, f,is,ilit'c ruus l1<'ds ,,f thr arC'a arr in the ITac-k-
1, 1 r., :111d ~It, llr,wk ,1,t!.!'t-:, and it is front tlH•sp 1 \\o fur111ations that 
1111ht 11· 1 li, i11llo,, in~ ,p,Til's ,, , re <1l1tainecl. 

'I', 1•1, ,Ir ll(• ,., 1 lain nh,,·11re points rci;ardiug the gP11us ( :ypi<lul11 

it 11, lwt•ll tll 1· ,sat,\· tn rP-dcsc:riiH' n. co111i-; and (/. rJLcirh 11/alis , 
J,.,th 111' "hi,·h art· front l'c lar \ "allL·,\· strata of south-C'rntral Io,va. 
(1 11 111, ( '1, l.i t· \':1llt_, '-IH' l'it·s. ('11111arop11orifl sl"ollu1·1 / Branson) , 
h 11 ,•lu.!1 l t"11r 1·11111parison \\ 1th 11orthern llH'llthl'rs of the ge1nu; . 

I ;1 1 • 11 j, Ii , I'' l th.1t all ,Jt t h,• P1·11t1111H·r.11·,·a of the Juwa l)eYon -
1,111 II d,\ lH· lh·:tlt \\ ith Ill Ollt' paper·. This. itOWl'\'l'r, lllU-..t he ac
t', 11Ld u111tl th1 l'td:1r \',dl1>_,· a1111 \\'apsipiniron stagt-, are n1orc 
l ll I:, h111 I\\ 11. 

l' lln (' ~' 111 1,1. (,'!fJiidulo, 811 {11 n llu and ( 'an1orophoria , arc• t he 
t111l., p1 111 11 l('I l•ltl ,l11·11, k110" n 11) ,wc·ur in thr ~ht>l lruek and Ila(.'k-
l ,•1 r., ,1 :..!"t ,. ( II 1h1·,1' ('1J11111ru11huria i, thr 1nost p1·olifi1·. both in 
,p,,·1, 111I i11 i11,ll\1dual,. Th(· ~t·1111s ha-;nut heretufor<' bt:>en re
l' ,r·t, ,l 111,111 th,· l,1\\a lh•,nnia11, 111 ,,hit·h it l1as; a \YidP ~eographic:al 
1i-..t11li11 1 11111 . 11.J !!l't·,it , ·1 1 t i<·al r:111~,· ,dth11ugh ea<"h horizon has its 

, "11 ,h.11 pl, , l, ti1 , ,I 'I ,1 •1•Jl•s. Th<' !!t'llll'- Sic lirn Ila i-.. al-,o nr,, t o 1 he 
I ,\,,t ll1,,,11 i.111 hut it, n•1111,l'll1atiYl's are fP\Y in <·,nnparison wi th 
11 otl Ir p, 111:11 ,t·r,,i.J..., ,111,l ,lJ1J•t1rt'11tl)- th1•y are L·onfinc,1 to the 
11, I l rs ,t' t ht ~h1·llr11(•k st.1~1•. The ~L•nn..., (;1rpulula is fairly eon1-

11 111 tht..' nu11ii,111 l)1, 1111i.111. In the :-;hcllro<>k ~trata ~pc<·i1ne11-; 
, ,. 11 i11 111, ,t of 1h 1.011ul1 "· hut in the Ifac·kbcrrr stage the genus 

••i •t·,11·, 1,> J.l• ,. 11 fi1n•1l t,1 three thin horizons. eaeh separated fron1 
ti, , ti, 1, \,,. a ,·111 ..,,,1, 1.il>ll' \l'tti1•al intl•rYal. F i\e species of this 

r l ' ' 

• , " 11 !!I , 11':1r:, f11r d, ,1·1 ipti1111 in,li,·:itc .... the pre...,en,·c of 
,. ti 'I"' ,,,1t d1ft'i11'llt ]P\l'l,. 

3 
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Ccfurl' t.1ki11~ llp t l1\' <11 :•wript i,111s it \\·ill he "t'lI tu .J1s(•us;, br.iefly 
the· :-.tl'ala of th(· ~orthl·r11 Jo\\a lh>Yu11ian su th:1t the horizons of 
thr ,1iffcrt111t s J> ,. Ls 111a_\' l11• fi:--1,l. nl\ ls of ('ednr '.\illo., age arr 
\\'vll do,,,J.,p,d a n l tht·Y attain a thil'lnic,, of 11,•a1·l; 1~0 .(l et. ThL•,p 
11e.:1 1th1•r11 1.;,t1·a1a d iffer 111a1·k,dl: .. fl'on1 th ( '< 1ar \~all1~· beds ot' 
c·t>n11 al n111l ,,111 i1t,, ·n l o,, 11 lH)t n11I: i11 1 hl' ir litholngi · eharaeter but 
111 th( it• f-•u11, 1 , 01 tt:nt i-., • I!. 1hr t , ., a't'l'n , --ht•\\ '-'tl, ta that ap-

HACKBE RRY 

JUNIPER H1LL 

SHELLAOCK 

CcoAA VALLEY 

S u B STAG £ 

OwEN 

C EAAO GoAoo 

NoAA 

RocK G ROYE 

MASON C,rv 

u NDIVIDED 

F1i,.:. 1. Drngra111 1llu,trati11~ tl1L· ,;u1·t:1•,;~1011 uf heil, in the l'pp,·r lh-Y1rnian 
of ~ urthL'I u lown 

pal'l'lltly n·present t\\o distinl't pr0Yint·1·s, although thl',\' art• alrn,ist 
c·u11tilluuu.,,Jy e:q,u:-ied .t'ru111 UaYenpurt tn the .:\I iunesut~1 li11c. .Fur 
the strata of this northern pl'OYinee it n111~ e, entuall) be lll'll's,ary 
tu pn>,·ide lli--tinrt nan1es, but at p1 esent no atte111pt i, 111adt• tu ,ub
dividl' thl'111. The l·r1pe1· DaY<?.llJH>rt li111e.,,tu111·s ,if the lo\\a ~u1,ey 
a1•p lil'l'L' 111ade the ha,al llH'111l1l'l' of thP l '1,tlar \ 'alh·y stagt•, thu, re-
1110,·i11g tltt·111 fri,n1 thL' \\',qi,ipi11i(·o11 stagL'.1 :--inl'l' butlt th!' •·~1,ir-

1 TJ11,- h II a, ,.,,1 ,la11,·1• "ith tit>ld ,n,1 k d,1111' I,.'· l >r. \lei rill .\.. i,4t11111lirL1uk. 
\ ll111'uhlt,-hnl ti,,,,-,,., :--t11t1· l ui,,·r,ity uf 111,r:i). 
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ifer penna t us heds" and the "~.\cer,L1laria profunda beds" of cen
tral Io,va haYc been well disclu,sed hy Calvin, it is not necessary to 
retlefine or tu relor•at0 them. 

Th r. hctls for1111 '"' '1e Shellrock stage <'Onsist of from thirty to 
i!!ht. ffi>t nf lint ~--101 cs, shales and dolon1ites "·hich arc kno,vn only 

in pn1 t~ <1£ F' lo)·il 11 ler, Cerro Gordo and \Yorth <'aunties. 'l'hey 
oYerli<' ( 'e,lar ' "nllr~ ":>trata of the northern proYinre and are ...,epa
r11te<l fro1n t hen1 hy a strong unconforn1ity. and 1nore0Yer sho,v a 
marke<l o, crl:ip to the south an<l ea<.;l. The Shellrock fauna bears 
hut slight l'<:",eniblanc<· to 1 he faunas of rithcr the northern or ::;outh
crn ( 'ed:ir \Talley provin(•es. ()n the othrr hanLl. the Shellrock 
fauna sho\\ s n 1nark<'Ll resentblancc to that of the ('rrro Gordo 1ne1n
her of the 1-Ia<·kberry ; a larg-e nun)her of genera are con1n1on to 
hoth although in n1ost cases the species of each are distinct. The 
Shellrock ...,tage has been fully discu~sed in another paprr2 and the 
subdiYisions gi,·en in that paper need not be repeated here. 

Resting unconforn1ably upon the Shellrock strata, and in n1uch 
the sanH· gC'ographical area. are the heaYily bcddetl. bluish, mud 
i-.hales of the ,Juniper Hill stage. These attain a thickness of fron1 
forty to fifty feet an<1 preserve a lithologic and -fauna! unity 
throughout. .._.\!though in Yarious papers of the Io\,·a SurYey these 
shale'" hn,·e hC'en unitPrl ,vit h the oYerlying I-Iackberry beds, they 
"·oul,1 :-ee1n to n1crit separate stage rank on the basis of their n1arkecl 
lithologi<· and faunal differences. The line of <'Ontact between the 
two fonnations, although not n1arkccl b)· an erosion plane, is very 
1listinrt and the' 1ran<,ition fron1 the fine nn1d shales of the ,Juniper 
11 ill to the· gritt~· ::-.hales of the Cerro Clorclo is ahrupt. The ,Juniper 
Ifill stngr i ... c·haraetcrizecl b~· an abundance of plant re1nains antl a 
fauna consisting largely of thin shelled hra<'hiopods and 1nollnscs. 
~onH' twcnt)· spec·ic>s arc ln10,v11 thus far, t"·o of the n1ost con1mon 
being J.,i11r,11la fragila \\~ehster and To11•aspn11r,in annulota Thomas. 
\Yith the' exception of Pt ycforltlS calcrolus N. & \\T. no species con1-
n1011 to the t,Yo forn1at1ons is kno,Y11. 

~\ s here used, the IIackhcrrr stage follo,ys lnrgcl~· the tcrntinology 
of Fenton and Fenton/' although it ha<.i been ncce,:;sary, {or Yarious 
reusonc;, to change the uan1cs of son1r of the minor units. Be<ls of 
thic; <..tagc attain a thieknrs::- of frorn sixty to ninety feet, the lov.·er, 
or Cerro Cfordo n1en1ber. hein~ con1posed of shale and shaly lin1c-

z Am. 1Iid. Nat. \ Toi. X, Xo. 1n, l!l~7. 
s Cont. Mu~. Geol. Univ. ~1ich. Vol. 1, 1!)~4. 
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stone and reaching sixty feet in thickness . 
thi,·1y fePt. lar~r]y lin1cstone an<l tlolo1nite, . . 

The uppc•r t,Yrnty to 
forrns the O"·en sub-

stage. The ITac·kl,erry fau11a begins abruptly in the .Xenoci(laris 
zonulc. in ,vhich occ·urs ahuut onc-thinl of the nearl~· three hunrlrcd 
~pcc·ic-s of the ITac·kbcrry fauna. 

'I'hc generic- clPtc.r111ina1io11 ol' lH·arly all species hcrL•in clc<;(•1·ilird 
has h,,en as<·c ·taint'll IJ~· scrtioniug- the roc;tra1 portion of th<' slH•ll,., 
and ,vh"rt \ c.1· 11ossil,le illn"tratious of a rc11rcs<'11tat iYc ,('ries of SC'{'-

1 ious of ra<·h s1, 0 c·iPs ac·<·o1npnnics 1he dr..,eriptiun. ,-irtually all of 
thr 111:itcrial n1,on ,vhic·h thi:-- paper i-..; ba-.;cd is in the ":riter\; pf•r
sonal c·11ll11·(i1111 ,Yhi(·h is in th1· genlngi<·al 1nuseun1 of thr ~late i-ni
,·r•rsity of lo,,a. '1 his <'ol lr<·tion has its 0"'ll catalog11<·. null spe(·in1e11 
nu111hers are folln,\cd by t he letter, C'. II. B . ...\._ nun1l,er of pl<•isn
t~•pc s a11il 11aratypc:-. are fron1 the eollection of the l'nh rr..,it~· oi 
T <nYn ( ~ . (-. I. ) and one or t\\·o "PCl·iPs arr n l ,o 1 hus r1•p rc",Pll trcl i 11 
thr I 111Yr1~it.,· n( ( 'inc•jnnnti :\fn,0n1u c1 ·. ( ' • .\I. ) ; ncl t..bc T'J1i1r.d 
St ah'" .\':1ti1111a l .\I u ·1 un1 1-. ~- ~. )f. . 4 

ThP "ritPr "ishf'-.; to cx11rc"-,-.; hi, apprec·i,1ti n 1o 1 )r .. \. 0. Thon1:1, 
of th" ~tntP l'niYersjt~· of Io\',a for 11is ,·aluahle nid in the prepar
:itirn1 ()f this pnp<'r. I> r. Thon1as has gn11e OY<'r thc> n1anusf'ript 

t hri11111µ-hl~- an,1 hi-; ki11<ll)· adYirr. anll <·ritic•isn1s haYe ht•en nH,st 
hel1,fnl. 

H rn 111---G YPIDULA--H n II 

ll<''-<·ript ion :- :-;helJ-.; of n10(lin1n size or s1nallcr. snh1\1t11nd ill 
sh:q,r·. ,11l 1rw1it,•gnna l tn sulio,·atc in ontlinc. thr \\ i,lth ~ 1111·:rll., 
-.;]ight I~· lc•-:s th:1n the leng-tl1: the C'arcl i11al f':,;,tn'rnitit, 1·onnd, d 
Pc•di(•;Jl \:th(• --1ro11aly ('Ull\'('X. till' n1nh1111a l an·a J>l'(Jjllllll111\. the 
l1t•c1k I lnntl., JH1i 1llL·d and n1n1·e or lr,s i1H·n1·Y0d; 1nn1 I,, d i1nt,·rin11., 
!,.\· ;1 nH dia11 fold \\ hi(·h 111a_\· rang(• fl'nni ,1 !'Oil!! tn 111 ;1rly 11\1,111,•11• 

~ul'f;lf•(• 111111 k1·d Ly ,11'1111g 1,li1·al io11, or folds , l11t·l1 l'ta,\ l,r , < , •• , 

\\1·:1k nnd 111c11!!i1i;d in cli,p1,,iti1i11. or 111;1:,. hr. s t roll!!: 11'1 ,1f1'1•c·t Jll';Jl'· 

l.,· t 111 1 1 1 lJ · Y:ilYl': 1111·,· ,l l'l' pn•srnt on ],c>l h 1 Ji,, told and l.,t 1·1-.11 

-:lnp<•-.;, t lJ,i-.;r• on th(• fold usually h<'illg t hr "i l'Oll!.!1 "t. I ':1 1·'1i11al ·, 1·1 ·1 

tl' i ,n1g-ular. it· JJJ:tl'!.(in, 1111t ,harp! _,. drfin<'d. 111arke,l l .'. tr,1n,\ ""' 
\\Tinklr-- ;111d in so1111' <·as1•-: l,.'· finl' \Trt i,·n l ... , ria·. l h It Ii_\ r· l!Jll t,·i 
nlll-(lll:ir and flJ1 1 11. I 11t1•1'11all.'· tlH· dt•1.t;il la1111 ll;r, t111i t ., 1 )1 a 
tri:i1H.n1lar s111111,lyliun1 \\·hi(•h r·o111 inn1, fnr\\ar,l 1, 11r !11 .'111111 th, 
111 idl<·11•~t]1. 11 '1112' ,npp11rtrd f(lr a pnr1 11f it" ]pncr1 h h.,· a ... 1 r1111!! 

11 1<'di:111 :-.r pt111n. Hrar·hial ,:1h·(' !.(1•11i-1·ally 111uc·h !1 ,, 1·1111,·c, tl1n11 
1 h<> pl'di1·lt. in rare ,·asL''- rqunlly ,·onYeX. n cak ,111all ancl ,t ro11gl_, 
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j11t•111·v1•tl. ;\Jt•sial , inns of, arying degrees of strength but generally 
fi1ili11~ I 1 r1•:11·h posterior to the n1idh·ngth. Plications si1nilar to 
h11s<' (Jr t hr pl'ilil'l<' YalYe hut ron'-i<lcrahl)· shorter. Intrrnally. 1 he 

hin ' "-pl111<• ,~ dh id£ I~ n nnlTO\\ c·1·ur1.d ea,·it~·- The <'rnrn] platrs 
r 'It dh •ti~ upoll thu floor of the Yah·c. ~\s scrn i11 c·ro,s-:c,·tion 
th; !o Ill u harp~} 1wcl dc.'-ig-n. the' upper r11r,1'cl portio11. 1·1 prc-

e11111 1(! thn 1·1 u1.1, genr>1·all_\' 11tnrc· or }ps-; int·linr,1 01tt\,ar1l; th<'ir 

<D CD CD CD 
A 

0 ® QSl QSJ 
B C D E F 

G H 
' ' ( , :! fr-11111 thf> ro<.1tral p111 tinn of 

l th, ,~• n<i l,\ I•i>• ,01 t' till' Joni.. 111Pdtan "' pt11111 
rn, I~ , n t l' rj tla a111l hll!h , rural '" pta If th, 

ll'-. 11 1'1'1 1,•n1 ,,,J th 1·rnral ,, p~·1. ralhPr Io,\·. 111•11rl: 

s1 J)ttl':11, I tt •111 1•·11·h otl 0r li:· c·•H1sid1•rablP ,pac•e. 
'I hi' ~1 lllh <, 1 11 irl11l1t ,,,1-, ,11·igi11all~ hnsp,[ on pli,·atl' 

" 1·1111 1 •id ,Ji,·ll-- h,l\ l 11!.! tl11 fold 1•ll ll 1 1w<li1 I, ,·,1h , .. ;i ,inn, on 
l, l r 1( 11 I ,11\, 1 .id "11h :1 li,Ji11·t 1·11,.._,,tri:11C'•l 1·ardi11:il arc•a. 

111pll.1,..., \\:.l'- l:11d u111111 th<' last 1·hnrnf't<'r :ind ltnt lit IP 
. 11. ·h1 .! 1.-1 II 1 11tl1't11al ,ll'\H·l11r1 Till' ori!.!in:il d,·filli-

l!.!h jt I Ill I t '11!.! I I ·1, '-' "l'jl:Jl .i1 Jtlll ~ 1'11111 /', 11{11111, /'( /111 . 

• "I 111\'lll II ,I ( ll, li111111!.!ill!.! l11 s, ,,, ('I l/11 or ( Elilt ·rl. .\p
l ) ' 11 · II, 11 ii I . 1 .\ < 'I· , 1 ·.f . 11 1 c EI ii r rt 1n I ii"' ii· 1' ,! t h,, fa,. t 

I , I ~ \, ll d, tin, d , .1rd 11,tl : 1, .1. Ti <'·r diff, rPnt 

1 J l 1, , t,• ti ,1! 11 • Ii. :k, ,1{ 1h l,1I Ir· !!' I 11, :11t• ,!1·1111!.!l,Y 

111d 1 1 1· 11 t.1 ·1 I 11 n, 't t'1· 1111·1 •s 111.i,h• t,1 ti,, ,·ai-dinal 

1~. f, J 'd lu ,111! :,. ,I r,1{11 :in· ,,r·: ,i1J1llrr :ili1 ,11t thl' 

· r, 1 1 I, '!.! 1n tl l' ' ,1 ,r, 111111111" 1, pl 1·,1l1 11" 111' Si, I ii r; llo. 
, • (; 111 d1d11. <, ,r · 1, nt tli, Tl.ill. 1l11' r·rural septa 
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of thr hrac·hial YalYc are separate an<l attar·he,1 (.lirrctl> to th11 floor, 
" ·hereas 111 the genotype of ~ icbcrclla, '. sic be ri C\T on 13uch), the 
crnral srp1 a unite to for1n a spondyliun1 ,, hich is surported hy a 
distinc-t llll1(1ia11 srptn111. Tnterually. the pe,licle Yalycs of the t\\11 

genera nre qnitP :-.ir11ilar. < 'onsequentl)·, this lea Yes hut one funda-
1ne11tal eharac-tcr Ii>· ,,·h ic·h to distinguish 1 hr shell-; nf these t\\·u 
grnera, 11a1ncl_,, the <·ha1;u•tcr of thu ,-rural plates. 

(,'1111idul(/ orcid£ 1doli~ liall 

Plate· II. figs. 1-S 

J>, HI •m, nu~ nt1Ciii, n.t.ulit llall. Gcul. of Jown, Y rl. l. pt.::!, p. 514, Pl. VJ~ fig-:. 
~a. 1,, r-. JS::i~. X"t l'c11/am1 rus occidc ntolis Ilnll, Pal. X. Y., Yol. II, l'· :1.1 I. 
1 ~ - ., -,,)_, 

<~111,iJula n<'t Jf11tuli., Hall. Pal. :-f. Y., \"nl. I\-, p. :~,o. Pl. 5'-.\, fig~. 1 . l'-<i7. 
<,111nJ1 ill c·o111111 II:Lll antl Clark(', Pal. ::--. Y., \"ol. \'Ill, pt. :!, pp. :!1i, :.?4 , 

l'I L.?\ XII. ti~~. l '-·:.?U, :!:!, ::!~. l '-114. 
, ;yp'dul,r comi -.:chul'hert, lT. R. <+. S. Bull.-.,;, pp. :?:?3. :?:!ii. l'-!li . ,. 
!)1•,c·l i1lti 1n: ~hdl snt;tll. sul1l•\iltt· to si1litl"i:u1!.!11lar f1 

\\ i1111 1· 1'1;111 Inn!! 01· 111·, •asiq11all _,· "i h t li11 le11"th a11d ,, i,itli 111 ,l d: 
eqnal. ~1'(;Jl11 st \\idtli 111•:11' the· I 1idlc>11g-th. 'rhr diIJH' tl'<i111 '- u.i t\\lJ 

plPsiot_\]ll''-: lG11 1,-iJ1 JG.-, ancl 11. 111111.: "iclth }~_:{ ;1111 lfl 111111.· 
thid,11t•s, 1:.!. ;111cl (J ,;; Illlll 

P cdi1·IP ,ahr strong].' c•nnYPX. "ith the gl'eatr~t c·n1,at11rc in 1hn 
• n111ho11:1l r11 ~in11 ~urt';1<'C ar1•hing- front th<> hr.,1k tn the antl't 1nr 

111ar!,!i11s. -.]11pi11!.! rather shi!rpl.' to the postern.]atc1·al :111111·;1rdill,1' 

111ar!.!ins, 1h11 <'1 111tr:il :11 l 11rnho11nl region:-- rather strong].' rdc,·nll'd 
\\ith 1h11 ,111 tar·1 an·lti11g nhruptl.,· 1n thr lateral 111argin,. F11l1l l,,w 
and p11,,rl>· ,fi,ti111•1l. ~01111 tip1 1•-; oh ... olrtr. ~nrfar•p 111:1,·k1d 11>· fJ' n111 

(\\o t(l six ,hort. angular r'1,lds of \\hirli thp1·P ;1111• 1\\o (lJ' 1ht<•~ on 

th<' t'nl,l and 1111(• 111· t,\,1 1111 111<· lr1t1 ral ,;l1qll's: h11th fold a111l 1dwi1-
t inns !.!<'11 •1•·111.' a list 11t 011 s111;il] ,pc1·i111<'11s and i 11 ;ii) 1·a-.1•s C'<)HfinPd 
111 Ill( ;1111t•1inr thil"d 1J l th,· ,,1h·1· l11·:1k 1,r111ni111'nt. rath, t· ,l1;1rpl_,· 
point 1·.!. st r11ngl_, in, '11 1'\ 0.d ;111,I 11rc1 rly in 1·011t ;11·t \\ it h t h1• 11111l111 of 
th<' li1•a1·hial Yah1•. ( 'ar.Jinal ar,•a lo\\. st1·1111gl>· <·u111·:1,1·. its la Pnil 

n1ar!!JllS ponrl~ ,I fin< d. 111ark1·d hy faint ir11\Yth \\"l'i11kl1, ,111,l <111 
,,·<'II pi·c·,c J"\"P1 l spc•1·i111Plls 11>· faint , ·<' rti1·al sl 1•ia, I ), ,]th., riu111 

l1ig-hcr t h:111 \\ id<'. 1 nt1•1 nally . thl:' n1Pdi.1n ,1•iitu111 j-, Ion!! .111.J Jii~l1. 
th1' ,q,nn,l_, li11111 l'X(c•11<l, 1',1r\\·:: 1,l ]H _\ ,11 d th1· 111icld1t, llf th,· ,:1h1· 

Hrn,·hial Y:ilv, r·,1n,.,id1·rahly le,, 1·1111, 1·x th.in thr• 1'1·di1·l1· "'th tlll' 
g-r-1'alc•st prn111i1w111T at. or ,lii.ditl_\· pn-.;t<•ri,,r tii thr• n1idl1•n~tl1. Sur
fa1•f' .ir1·l1i1tu g-1 1tl h to 1111· :1n10ripr 111;11·!!ill :ind sl11pi11g \\ th :1, !!•'lll ly 
1•<1J11•aY<' 1·n1·yat lll'l' tu thr• lntr•rnl and poste1•11-latC'ral rn.ir~in-;. ~i1111s 

gt•11n1all:· cleYl'lopr,1 a11trri1>rl~ a-- a shall(HY u11defi11r1l deprp-,,in11 

.. 
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"·hich in large specin1ens is slightly produced into a short, rounded 
lingual extension. Plications weak, in adult specin1cns confined to 
one or t"·o short exan1ples in the sinus and rarely one or more on 
each lnteral ,1oJJ!.:, <1' t n t 011 i1n1nature specin1ens. Beak blunt and 
rh.1::;el~ 111 t n1·,·e,l. f ntc rnally, the crural plates are thin and e:"...-tend 
,i;c} l nntcr ior t,l th r 1ni lle11gth. As seen in section, the crura slant 
up,, ard a11d out\\·nrd fron1 earh other at an angle slightly less than 
uinet)· ,le~ree-;. The crural septa are slightly higher than the 
,-.rura, ctUTed laterally along the midcUe of their height, their bases 
-;eparatcrl by a distance nearly equal to their height . Surface of 
both , ah·rs 111a1•kcd hy fine conrentric g1·0,vth ,vrinklcs ,vhirh an
teriorly arc son1e" hat 1an1ell0se. 

Rr111arks :- }'ol' n1uny year'> this species has been considered as a 
svnon, 111 ui 0. (·0111is (O"·en'. 1\lthough the t,vo forms do ocrur in . . ~ 

the J)avt'11port sulistage they are found at ,vell separated geogl'aph-
irn I points, an,l n1oreover each species is assoriateu ,vith faunules 
whirh differ strongly fron1 each other. ..AJthough this alone '\\"oul<l 
not be suffirieut for sperifir disiinction, the differences in the char
aeters of the t,vo forn1s do clearly indicate separate species anu fol' 
these rea,ons liall 's <spe1·ific nan1e is here rcviYed. G. occidentalis 
is uniforn1l.' s111allcr. a11d the r·urvature of the vah·es is more nearly 
eqnal than in r;_ c11oiis: fnrthcrn1ore, }{all's spef'ies is characterized 
1,y 1 h<.: ,reuk I.' dPYt•ln1h•1l ~inns, and by tbr hroa<l, irregular and 
,1nirular plic·atiun-.;. T11h•rnall)· the t\\·o ,pecies differ even 1nore 
strong!). 111 the r,editle val,·c. the n1enian sep1 u1n of G. conii.s is 
''<"r.' ~ho1·t. rc·,H:hing- for\\·ar,l lesq than a four th of the length of 
the valve. an,1 the. "llOn<l,-linn1 i:-, 111uch highrr and larger than that 
of O ocr·idt ntali~. J n 1 he hra<'ll ial valve. the crura of G. con1is are 
11Prtd.' horizontal an 1 the 1·ru1·,tl srpta are very lo"': in G. occ1·de11f
alis tlil' 1·1·11ra slan1 str,)11~1.,· upwar<l ancl the rrural septa are near-
1.,· 1wi,·r as high <'01nparatiyrl.•,. as those of r:. con1is. 

( l,Tt1lTt•11f•t· :-U. <11 rid1 llf((lis is a rather 1uH·n111Inon forn1 and has 
l1rl'11 found 0111., uPa:· the top of the Davrnport suhstage of the 
( 

0 <'•lar \'nllPy in 1l1t· Yi<"i11i1.,· of 111dPpc·11dv11<·r. Towa. 
T., p<·~ · Plcsint~ pc>~ :-;o..__ ~O,!i. J-.0,7, ~o:--.~. C. 11. B . No. 6-418 

"--. l'. I. 

(.;ypirhtla cr1111is (U\\rn) 

Plate I. fig-s. 1-11 



1 () 

Pt n/11111 us gal1alifon1i ~fP1 k nntl \\'urth1•11. (:t•nl, ~un. Illino·~ ·y,,1, TI, p. 
3:25 (footn(1t13). 1:-.tili. 

I', 11Sam, r11 C1 ,, ,, ~fp1•k an,l \ronhcn. <11 oL ~Ul'\'. Illim ►i--. ,·01. Ill, p. j~ . r1 
1 :l, 1ig-:i. lia -!'. 1 \Ii'<, 

Pl 11la111er11, en ' \\"uk<,tt. r. ~- 1,. s. \fun,\ 111, pp. 1.)!1-161. Pl. 3, ti~. -1. 
Xot PL :1, fl~ •. j ; nor 1'I. 1 l, fl,.:,. 1·,:. h 1'-" ·L 

1 l'ti t 11 m1 T11$ t'Of \\lit a,1,-., Cont. <:au. Pal. \"ol . I , J t. IY. p. ~£10 1,n:2. 
t~y11idul' cnmi, 11 ll ,11111 ("lark , P.11. ~- 1. Y I, Vl Il , 1 t. :2. I'• '2 l'<. -"°ot 

t1•xt fig-. l 77 nur l'I 1t<' 7:!, fi.,, ~. 15 ~ • 1-. 1 • 

<:p11/cl lu t 1111 '-- •h11clwrt, t.;. s. G. s Hull. "7, p. :2:!G. 1,,1;. 

T)1 ,1·ript io11 ! shell oi 1,11,diurll ..,j?..( or ulltllc~1·, '-llhVY:ttP to ,nh
J•t•ntagonal i11 out li1H', J11n!.!1 l' thnu , ide "·ith th· g-r0at1•,t \\ iilth 
antcrinr 1 u tJ1 ,ni llt 111°th. Ui111 n i ,n..., ,,~· · rntht::'l ' l:11~11 1,lc .... iut) p1.·: 
l1·n!!t Ii ~1. 1 1n.: wirltli :2~ .. 1 u1u1.: t hi(•knl s..., 1 Ll.ti 11un. 

P, di·] \ :ih·t· st 1•011g-lr 1•1,_111Y1''i:. t1 <. '-llrt'ae1' ar,·hin!.! uniil)l'Jlll.' 
f1·qn1 lh1· IH1ak 111 th1• antrrior 111n 1 !!in t n,1 ...,1,1n11 \ \ h,lt. 111ore sharp1,' 
to thL1 lntrral ni:-11·:.dns. ] ◄\ l,l hro:111. In" and puod.'· dofin d. 1 l'i~
ina1i11g ante, i<,r tu the• t11idle1 ~ h, 111:1rk1 ,1 h:· .1 }j...,ti11, t 1nrll'!!W,l 
tint at tlll f1•n11 t 1}f tht• Y; h ·, ln " tilt r. 111 i, n nri:' 
s1111H1t lt ln1t 11 111" t '-Pl'1•i111 1..., i Iii 1·, i ~ I '\'• l;, 1111-
t•,1 p!i(·at11111, :11d ,111· h It, ii ,J,1, 111 1 1, ;1111 ., t\,. 
Still ilar l,nt \\ I al,1•1• ph1·.it lull": ;i] 1JJ1,·· t It.Ills al't' I 11 U11• p11,-

tt•1'ior h.tlf nt' thP ,:1h1 ,ind S\11 ll· ln1·t!'1 t1xa111pl1 s la1·k bnth :t'llld nn.J 
plient iu11s. l 111\in , <'I'.\ 1·1111-.;pi1·u11u,. 111 :tk liluntl,' pointed f\1111 
,t rougl.' i1J1111·, 1 d. Tht 1·:11 ,linal an·n i, 1i.11TO\\' . it, lalt'ral nutrgin .... 

pollrl:· dt>li11('d : surt"n1·t• g-1'1111.' :uc·h1d and 11\ark,1 1 l .'· i, in ,1 rti ·.,_il 

striaP nntl h.' trn11s\·e1•...,p g-1•11,\·th \\rink!•·: t11lth., riu•n 1·:1th, 1 larg\. 

slight I:· hi,!.dH I' jh:111 "itlt·. T1 t, •1·11,ill.'. tlte ')'t'll11, Jinn, i, l l'L"l' • nd 
hP:l\,'. J'(':lc·h111!! 1'11]'\\:JJ'd li\:tlllt1 th•· 1niildl1 nt' tb ,:h, 1'h1• 

111<'ili,1n s<•pjun, j..., \!'l, sh 11t fl1l 1 1·t111f111e,l 1, th, 1h11•,•l p •rt·Pll ,1( 

t h1• "" I \ ' l'., 

l1r:1t·lii;il , .th, 11111,· 1 J, .... , 1· 11.t,,, than 11 t' l" ,li1·l . tlll !!l', :11,, .... 1 

1·1111,1·xit., in !ht· u 11li,111:i l l'l'!.!'t IL. ~t11·fa1·<' ·11d 111µ !!1 l 1., 1,,n1 h 
lwak to th,· :111'< riur 111.11!.!ill 1, r1· ~<'1 ti,, 1·111·,t' 1 111 th1· I ti ral Ti ll I 
1·ardi11al 111:11!!ill": 011 s11n, 'I' c•i1 ,n..., thl' -.;111·1'.1,1 i, j l1ttt111d or 

gPntly 1·p11c·a, 1 t,1,,:11·11 !ht· p11...,f,•r1, l·tf, r:d 111.11 g-i1Js ""'11111, !."111, r;11l., 
hn•ad :111d ..,fi,11111\\. 11r1!!ill,!f ill!! l11•;1r tl1t• 111idl1·11!.!tl1 .111d pr 1,lt11·1, I 
i ntt1 a shPrt. "11l,q11:1cl1 :111• li11~11:il 1 ,11 11 .... i1111 ,l ·II ,. 1,.•,l 111:,1d., :ti l' l!!ht 
an1.d1•-; tn 1 h,• pl;111<' nt' th, , : h, l'l\,·atinns .... in il.1r t I thn,,· uf th1• 
pl'dit•lf' ,aht·. 1'1·1 J•T ,tr11ll!!t .... t in thr· ,inn, :111d ,,·1·., ,,1,:ik ,, ·: J ...,,•nt 

011 tli1• ];i 1•r:tl .... 1, JH "· Jh,;11, 1nod1·r:11l•ly L1r!!<'. l1l1111t ..... tr1111!!l~ i11-
1·ur,,ed 11111 n1;1ll.'. th1• 1•r11 ·:ii pl:Jt,,..., :11·1· ,11·., ht',l\.' :111 l 1, a,·h 
fnr\\ard lH•\1111,\ 1111• 1t1i ,ldl1 111' 11H· ,ah,·. th, 1·n11a ,ll'l' llat and 



nrurly paral1el to the plane of the Ya!Yc. The C'rural srpta arr lo" , 
lh•al'!.v Yl' l 1 i<·al. their bases ,Yell srpar..itl' 1l. ()1•C'as1011a ll) a lo,Y 
1 illge liPs L n the fl ( or of the Yal\'C hC't,Yrcn tht 1n. 

T{ei . 1,. . 1 l c O\'C des1·1 iption is ba:--r1l up,,n spe('in1cns ob-
t Ut d 101n th1.: 11 Yenport ,ulistai:r1' uf thP (\xla r \'allc) near 

uJou. lo".1. Th fu r1ns of (;y11irl 11 I(/ f1un1 a si1nil:11 horizon at 

<D CD 
A B 

G 

..,, 
C 

E F 

H ' F i,! :~. _\. ~•'-Ii ,, , f Ill • ,.r '""·"C'' tion" x l .:i) fr ,m tho rostral portion a£ th,· 
"h 1 of (dl[ lirl / 11 1·(1 /f x ,,t,• th,> ,hort m1>dia11 :<•·ptum and h,•a,y i:-p,111'1:,. lium 
,f t h• l" .J1,•lr- ~ah ,.. ,11 d th, 1, ,, i"rl,) ral i,;1•1•tH a n! n<'arly h11riz 111!:tl l'rura of th<' 

I r: , h n 1 , ,th c. 

In,!Ppr-nd1•11,·~. 111\,a, ;1ltho11gh 1·11-.,11,1naril ,\· l'l•ferrl'<l to r: . ,·on11~'i. 

\\ ,·n· 11n~i11all_\· d<''-''1 il11 •d l,_,. I f:d \ ~1-., [ '1 nta11u r11s ic, id( 11/a[1-; and 
l iall \, '-i}H c·iP, is h01"' H, i, 1 rl, th<' d iff<•r<·n1·1•, hr(\\ l'<:n th<' h, o fonns 
a1·1• di"'·11,..;P.d undl'r t:. 01 < idc 11[1cli,;_ lTall and ( 'larkt•1 rC'fl'rn•d 
ot h0r f11rn1s ~ron1 th<· ( '1·rrn , :ortlu -..uh .... tag<' of t l1r I Tal'khPr ry to 
r:. , Oi11i,. The ( 'pr111 ( ;11rd11 ~ul,sta~"' li"'s sonH• ~00 f<1•t ahoYr thr 
101, 1J f 1 hl' I >,n en port suhstagr• ;111rl t lH· 1 ,,o SJH'<•if', j11,t allud ed to 
/JI'(' flPJ'(' disc•11,,,.,1 lllld<·r r:, ( (1/'lll(t(/ and r:. 7,ar1•a. 'Phns it ,vou ld 
upJw,11· that four di,t in, 1 '-JIP1•i0, h;t,·1• hPr<'tofon• bern i111·l n1l C'd 
und,·r f: . ro111is. 

(l c·r-nrrf'111·c-: ( '<,r11n1011 in 1hr npp<'r l,"'ds ()f t hr J>a,·enport suh-
stt11?f' at So]o11. l o\\a ;1nd sonthP11st\\ard to ]>a,·<'llport . 

T ypes:- P lesiotyp<'"> J\:os. 817G, ~177. Xl RO and ~1Hl , < '. Il. l~. 
No. 1-!G7 1 •. ( '. ~L 

7 
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,: 1pid llla JH1p11r" , n n. "JI· 

Pint 11 ~ 1i ~ ..... <l . l :'. P , ' 1.: 111 fhr-,. 20 ~4 

J)t sc· ri pt i1)LlJ---~1h 11 oi' JJ'\1•~1i111n .._ ,z~ 0 1· ,111IT ller. sul ovntc to suh
J11111ta!,!on:1 l 111 011 lli11, . "ider thu n I Jn~ ,, ith U e !!1 ea , "t " ic.lth IH'nr 
th, 111 id lt: n1""th. l) im, nsi 11 , ni tlH: h1 lo~ 1c nnd a J .ir : Ii n!!th 
:?~ cl 11d 1 "l.l1 J m.; ;i, Ith ~ l. anc.l 1 1,3 11111 . t th i,·kn , '" 1 <..: . ~ a n l !) :+ 
Jlllll 

p 

oo 
A .., 

B 

F 

QJJ 

C D 

G 
JI .._ 

'I l t ... , • 
. irh r 

111idl, t1!!111 :---11J i', ,., .111 · li11u: !.!• 1111., t' ·,1111 

;111d 1.11,1,il 111:llt!'ll ..... , , (J(lll.! -.,l\,11111:- 11 tltt t'.tl'l11.1 

la 1, r:il 1 1 rg111,. Ful,l :d ,,11 1 ,,r 111d1,·:it, l ,11tl:- h:-
fi11, d "" t lli11~ ,I' l h, I , t' thL· ,h,·11. Pli,·.1 i1n1..., ,, 1 ht 

"I'' ,·i1111 ti.... hut "h1•1 p <" 11 1 II,·' :t 11 111111 gi1 .d ,11l11 , ,11 ,1, I 
l'tdg, .... 11f \I 11 i,·h t \ 11 :1 l \ \Ill 1 h1.. f11ld ,lll• l 1111\' on ( :l l l \', 
l '111l1n -.,11,all t',,r t Ii< !..'.·1 1111 .... : 1 Ii, (11 al, lilun1 and 11 J\ 1d1 1 · I• 1., it 11 i11,, d 
l 11t1·l'll;\JI_\, 1111 1111 11:11 .... ,•pt11111 IS ,·o ► 1iti111 ,I t,1 th,· [',hll ii fl I 'llllll 11!' 

tht· ,nhl'. tlll' -.;1):111-.,p,n.J _,1111111 11111ti1111,, 11,a1l:- 111 ti, 1111.Jl,11!!' h 
J\r;11·hial ,.1h1 dtp 1',,1·d ,q11,,·, "ith thl' !!'r1·1t1,t 1·111,.t11 r 1' 

111•:1r the• 1111d l, •11gt Ii. ~1111t'.11·L :1r1·lt111!!' !!'1 ·1 tl:- :111,l 111111\, r 1 , t:r,1111 

1111· l>l',1k !11th, a1it1 n11r ;111d l 1111 ~il 111nr!!111,. ,l1111in!!' !!'l"1,l11, 11., frc Ill 

Ill<' 111iol li n1· \11 th1• l·1t1•r;il a11d 1,,....,fl•111 l:itt rnl 111 rgnt'-'. ~11111-- 1·11 n

fi11 ·d 111 th,· ;n1t,ri,,r th l 1·,I 111' tl11• ,ah,· "h' n' 1th -.,1111\\11 ·'" .1 l1n 1:1d 
p,111rl.,· d1•li111·d d1·pn• .... ,in11. 1J11 111.111., "11' ,·i11H•11, 1111 ~i1111 .... j..., tl1•, l'li1p1•1l. 
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PliC'ations apparently \ranting. Internally. the crural plates reach 
"·ell beyonu the 111idlength .... \s seen in t--C'l'tion the tTura are high 
and nea r Yel'ti,·al. their. el'e,ts abruptl>'· clefleeteLl laterall:-·; the 
e1·urn l st•ptn nrc lo\ anll gent}:,· art·hecl laterallr. ;:,hell ::;uu..,tanee 
th'n a11d JHipl\ry. exf11liating r<'adily. 

RtnUJ,rks :- (, . po ,yracla can be rea<lily tli::-;tinguished by the 
1,oorly deY0.l upl I l ol, l c1ntl -;jnus a11 t1 by the Ht'a rly <:on1plf't e abse11c<' 
of pli<'ation'-. In no u1hf'r SJH~1·ie-; studied does tl11.. ,, idth exc·eed the 
length as in r;_ papyracf.n, a11d n1ureu\er tl1e thin fragile sht>ll is a 
featur· i oun,l in no othc>r 1ne111hcr r,f the g1•11us fru1n the Io,va 
l)eYunian. 

OL'eurre11e:c :-< 'on1n1on in auJ eunfi11<'u to the < 'a111arophuria 
zo11ule at the top uf the }Iason ( 'ity suhs1:Jg-P. o{ tl1t .. ' ~be>llroek. It 
is found onl? in the \\'l'ste,·n port ion uf B.,lu>·ll County. Io,Ya. 

Ty1,es :-liolotype l'\o. 1+!5, paratypes Nos. Sll. 64-1, 131 G and 
~0f>9, < •. H. B. 

(l-y p-id u la ros/ ra I a n. sp. 

Plate TT. figs. 15-19 
l)<:~,wriptiou :-Shell sn1all. suhqua<lrate in outline, lougrr than 

\Ville ,Yith the greatest "·illth slightly anterior to the 1nidlength. 
Di1ncnsiuns of t,vo vedi,·le vah·es ~holotype antl paratype): length 
16. ant! 1~.5 n11n.; "·iilth 1-t and 11.5 nuu.; (l<:pth &.7 nn<1 5.:i 1nn1. 

l->e11if'le Yah·e n1oderately conYex \Yith thr greate"t curvature in 
the un1bonal reg-ion. Surfac-e arc-hing gentl~- fro1n the beak to the 
anterior rnargin, 1nore ..,harply r·urved to the lateral anJ postcro
lateral n1arg1ns, abrupt]:,· nrr·hrcl fro,n tl1e 111i{1line to the lntc,ra l 

<D CD (I) CD <;Q CJ) CD 
vu'4.9'1..SJ~ 

• C 0 ' r • 

II 

Fig. 5. A series of uinl' crnss-seetions (x 2) of the ro~trul portion of a pcd· 
icll' anu l,rad1ial YalYC' of Oypitlula robtrata. Note tho long metlian flC'ptum of 
the pedicle Yulvc and the short crura aud high !.'rural bl pta. of the l,rachial 
vUl\'C, 
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nu1rgin:-;. The na1To\\· fold originate" anterior to the 111idlcngth, 
n1odcratcly cl{'YatcJ and \, ell Jefine<l at the frollt of thl> YalY{'. The 
fol•l is n<Jt dt:Ycl op cd on i1nn1atnrr <,pccin1t·ns and in son1c cases it 
is absent on adult shells. l)li,·ation-.. f< chi:· de, clopPd. ahsent as a 
rulp hut when pre,eut th".'. a r t· li1nited to a hrua,1 elong[ltr. ""·elling 
on <'ither si<le o f the i'olll. t· 111hu Vl'l'.'' large and pro1ni11e11t: henk 
larg\'. l,ln11t, 1n(Jilt•1·a t elr i11<'ur, l!d. IJ11t•rnally, 1h1• high llll' 1ian 
~L•ptuui H't11·lt1•s ll al'!., t,, the 1nid len~th. the ,p1111dylin1n i, ,. 1pa1•

ion,: its h1li!!ltt, ,, ln•n full y 1lc~,·f•lope1l , is nearly half that of th 
, nh·e. 

Dl',H·lti ,11 v;1h·c , I< presse1l 1·onvcx " ·ith the gr<'alt' '-1 r:nrvatnre 
po,t,•rior t o the 111i l ltngth. :--urfaee an·hing g-cntl.'· i'rD!ll thP h1ak 
t<.J thP ,1n1Prio1' and l:,teral 1nargins, slightly flatte11 rd tO\\ar,1 th1 
JHi,tel'u latl •r:.tl 1na r!..d 11 ,. Si11ns. will n pre .... <'nt. sho\\' ll 1)111.'· :l'- a 
l,rna,1 ch•prP.;si1111 ttl the t'nint of thr shell. Pli,·ati ,11!,:-i ;lpJ r1ru1 1 '., 

,va1tti11g l1q\·l'nally. thi> 1·ru1:il plait, r, a,·h I l'.' t•n I rhe 11 1,i,1l~n~th. 
~\, ,t'('Jl in '-t·t·1iull thv ('llll';l ;11; I (:Jl'I_\ ,111hd11 ;111 1 iJJ1li11'd It tl 'l · 

zoulall.\ ft <1111 1 a1·h otl11' r al ;111 ,lll! . .d,· 1if , l, nt ]~() dL!!l 'L , 'rht• 

<·rural ._,,ptn an· higlil'r th:111 !ht' ernr:i ,lllll 1l1eir l' t e"'t"' ;11 lillh1·1• 

sl i-ongly <'HllYl'l':.!l'll1. 

Hl'tnnrk,: 0. rnsfra t (t fi1lll, its elose,t relati, c in U t ,H11i, of thC' 
( 'l'dar , ~,dlC':·. lt f!an he di,ting-ui,d1e,l l'ron1 thnt '-lH <'ie.; l•.' th,, 
u11ifon1tl_\· ,111allt>r sizl. uarl'u\\ f11ld an,l l>y the alin,~st ,·111111 !Pt<' 

ahsen1·(' of pli1·ati1>1 ,. lntl·rnally. the ernr,11 :-;t•pta Qt (; r 1,d rr1 ,, 

arr pn1portio11at1•l.'· l1igher aud 111ol't' l'Oll\\•rge11t ,list.illy than th.1 .... ,• 

of O. < ,nr is 
< l<'<'UtT1 111'<· :-(' 111finP'1 tn the LliXPll< 111:1 z,1111tlr of t ht R,1<•k 

( l r,1\ 1' ,uh .... ti1gt' i11 thl· 11111111•di;_d l' Yi1·· nit.'· 11f [\udd. I 11\1 :i It 1, .i 

r.1th1·r 1·111111111111 f,in11 lint as a rnJ,, j..,_ !'<'{ ► 1'\'St'lltt·tl 11:· d1,s, <·t,ltt·d 

Y;l]\'('-... 

T.' pt•..,_: 11 olt>1.' pt :\o. l :;17 parat.\ pt'" ~11s. lf,-!. ::"-1.., :~·1q_ ( . l r. B. 

({y11id11lt1 ('/1/'ll 1tf<1 .F. '-'- }'. 

P ia I\· I. Jigs. 1 :2<~-!; P lat<' 11. fi!?'. 1'1 
<;!lf'ld11l<1 ,01111, Hall ·1ntl ( lark,'. Pal.;-:. Y. \, l. \Ill.It. :2, l'la!L' 7:?. 11;-;. 

L, li, :21. l"!IJ. 
<:,,pt 1 ,[a ,·o,·111r ta }'. 11t"11 nn I l'P11t 11. !'011t. :\fu:-. n,,,, 1. L'iri\. ~11,•hq.:-•1u, Yt I. 

I. 1'1'· 1:21 -1:2:2, Plat,· :?.i. ti~-- :21-;.;J l. l\1:2-1. 

I )(•s<'l'i)'t in11: - :--.ht·ll 11t' 111(•,lin• --izl' ,1r "'111al11>1• sul qnailralt' tn 
s11 hp1'11t:1g,111.1l i11 , utli11<'. !!l'llt rail_\ lntH!1 r thi1ll "id,· \\ ith the 
~1•,•;i(t•-.;1 \\idth ;\. 11r ant,•rior tp. th, t11i,ll,·t1!!tl1. l)111111 11,i,111s 11f two 



ple-,iotypes: l<'ngth 2~.5 a1u1 19.7 nun.: "idth 22.5 anu l!J.3 n1u1.; 
t hiekncss 1-1.li and ] :2. llllll. 

I)etli1•l1' ,,1h1..' stu 11 !.dy ronYPX \\1th the greatest rtHYaturc in the 
111 uhonnl J'Pgion. ~urtace a1·t·hing '-itrongly in11n the hrak to the 
1nte1 ior 1nnr~i11, 111,,rr nliruptl:i,- c:u1 ,·etl to the latl'I'al rnargins, slop
it _ 1

• r11l~~ to thC\ <'ar<linal n1argins. Fold lH'1) ::lll and lo\\' , iu n1ost 
r :1s1, JHlPl'l.v J1 fined. -,ou1etin1e:-i absent; its }>U'.-.ition i~ 1narked by a 

..,Jiall1n,· r111argination. Pli,·atio11s c-01nn1only absent hut \Yhen 
prP,1' Jlt the~· ,u'l• , ~1·y liruatl and lo\\, fr0111 uni• to t hrc<' are sh<nrn 
,in the iol,1 a111l one ot' rar<>ly t,\o 011 each late1·al slopL'~ thec;;e latter 
are .fai1tt and 111argiu,tl in positiun, thn~c on thP folll e-xte111l poster
iurl:-, less lh,111 a f11n1th (Jf the len~th of thl' ,·al\'1'. l:T1nbo vron1-
in,,nt, ht·ak r :i thl'l' shal'ply poi11t(' (l, :-.trougl.\ ineUl'\'l'tl. OCC'asioually 
alu1nst touching tltc hraehiaJ Yah·c. ('ardinal arPa sn1all anJ poor
l.\ tlefine'1. no Yertic·nl .... 1ric1: noted. Deltl1yriun1 slightl~· higher than 
"·ide, I11ternully, the -.;pondyliu1n is thin, rather low, extending 
hPron,1 the 111idlength. its po~tcrior half supported b~· a thin high 
nt0,lian sept uin. 

Brachial YalYl' 1nnrh less c·unYex t h,111 the pedi1·le. n1ost pron1inent 
1,o .... terio1· to thr 1ni lk11~fh. Surfaee areh ing gently fron1 the beak to 
th<.' antc•riur 1n:ir,!.!in . . 101,ing "ith g-entl~· co11caY(• curYature to the 
latPral 1nargin,. 11L111 C' strungly t..lt·p)•l·s .... u1 to,Ya I'd 1 he eardinal n1ar
~u1s. The :-inns origina1es ra1het· abrupt)~· at a point anterior to 
thl' 1ni<lle11gth. 1na1kr<l a11te1·io1·l~· as a broa1l shallo,Y depression. 
vf•<·asionall~- pro<ln1·rd into a Ycry short, snhquat..lrate lingual ex
tension. The plic:ations. ,,hen IH'C'-;cnt, are hruad an<l lo,v, from 
llHC to three in nun1ht·1·, c·onfinecl to th<· anterior third of the sinus. 
I~c,ak srnall, blunt, .... trongly inc·ur, ed. Internal]~,. as s<'en in section, 
th<· gently arPhPcl erura arc nearly vertieal; the crur:i.l septa arc 
low, gently C'on,·crgPnt u1nvard. their bases ,,.ell se1>arate<l. 

Ren1ark'> :-This species hns generully been consi,lered as a local 
furn1 of ( !. coniis and as sueh ,vas described by IIall and Clarke. 
'l'hr specin1en ,Yhic·h these nuthors show in figures 15, 16, and 17 of 
plate 72 apparentl.) belongs to Cl. cornuta although, judging from 
figure 17, the vlic:ations sho,vn in figures 15 and 16 are son1ewhat 
aecentuate<l. l•'igure 21 of the san1c plate apparently represents an 
in1n1ature spef•iinen of this specie'>. G. cornuta can be readily dis
tinguished fro111 other Iowa n1en1bcrs of the genus hy the closely in
curved beak of the pcdic-lc valve, by the very s1naJ1 cardinal area, 
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flattened brachial Yalvc, and partienlarly hy the broad, short and 
Yery faint plieati011s. 

Occurrence :-.\!though eon1n1nn, this speries is confined to the 
basal zonule of t hf' l 'e1 ro Gorllo suhstage of the llac·khcrry. Fenton 
an<l Fenton plal'C it son1e\\ ha t higl1t1, giYing its horizon (Gypiuula 
faunule) as a liout t,yo feet l.iC'lo" the Li<wle1nu zonule. This i-; an 
error sin,.,, eareful l'Ollccting for 1111111 y year.:; ha-., failed to reveal 
the111 u t thi" hor izon but the~, arc abundant -,0111e t,\clve feet lo,vr.r. 

Fig. H. .\. serie~ of teu crn:;::i-seetions ( x 1.5 f rom the ro~trul portinu of thr 
slwll of Gyp1d11ln <·o 1111/a. N'ote t ht> :1hort median s,11 turn aud ,mnll ~pon l~ lium 
llf the p1·dide , ah·e un,1 the high, ,erti<'al crura nntl :-.liort erurnl :a:Ppta of tht• 
brachiaJ valve. 

'l'he stratun1 111 \\ hi,·h thry Ol'l'lll' ",l.._ ter111ed tht' XcnLit:idari" zo11e 
hy 1'hun1a~~ a11ll si11<·t that tern1 has J1l'C(•cJP11t·e ll\ er I•\·ntu11..., · te1·111. 
anll f urther sinee Uypid11la is ahsl·nt in the hurit1H1 they tlL1"ig11atrd. 
the ter n1 Gypidula fau1n1lc• 1nust lie tlroppcd. 

0. corn uta is 1110:-.t abu11<lant at l{oekftirJ. l t has 1,ren fou111l u,·
<.:asionally at IT ackhl.'rry Cl ro,·e a I I hough the sper· 1111eu fuunil t hPrP 
are ahnost iu ,·ariably cru:--hed a11d in 1110--t ea-.;e-., rrpre-.,en1t•tl 1,y 

separa teu Yalve:-,. 
T ypes :- P le:-,iotyves Nos. 3153. 3G85, 389i , '. II. B . Ko. 31:!ti 

U. C. }I., No. 71362 l ' . S. N . ~L 

Gy p-idula J)(ltl'a F . anJ F . 

Pla te TIT. fi.!-(s. 1-11 
f; ypidu/a rom i s Hall antl Clarke. Pal. X .Y. \ 1,l. Yl l I, 1,t. !], p. :!I,, text Hg. 

l i 7. l ~t-L 

-
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f Gypiclula la:riuscula ihid. Pl. 72, figs. 25, 26. 
Gyp1<l11fa cornuta parva F enton and Fenton, Cont. Mus. Geol. Uni~. Michigan, 

"'ol. I, p. 1:?a, Pl. 25, fi gs. 32-35. 1924. 

J)r...,<·ript io11 : -;:---;1( II s1nall, c;uboYate to subquadrate in outline, 
longe1· than "ide \\'i h the greatest " ·idth slightly anterior to the 
n1it1lrngt l1. Din1eni,,i ,ns of t"'o plcsiotypes: length 17. and 14.5 
n 111., ,\'idth J.'i.2 and 13.6 111111.; thickness 11. and 9.5 min. 

P rllil'le YalYe strongly touYex. n1ost pron1inent near the n1id
Jcngt h. :--;urfac·e arching st rongly fron1 the beak to the anterior and 
lateral 1nargins and sloping sharply to the postero-lateral and car
dinal 1nargins. "B...,old \Yeak, originating posterior to the n1i<llength, 
ah\'ays lo,v and " ·ith 1nore or less flattened su1nn1it; 1narked anter
iorly h~· a shallo,v roundP<l en1argination. In adult shells the fold 
hrars fro1n one to four, lo,Y, rounded plications ,Yhich originate well 
po<.;terior to the n1i<llength: the grooYes bet\Yeen the plieai ions are 
rounded at the bottom and slightly produce<l at the front of the 
shell Each lateral slope bears from one to three si1nilar plications. 
T~n1bonnl region prominent, the beak bluntly pointed and moderate
ly incur\·et1. Cardinal area ron1paratiYely large, its lin1its poorl.v 
d('finPrl; it is distin<·th- striated vertit•allv anJ bears ,veak transYerse . . 
g-ri"iwth \Yrinkles. Internally, the n1edian septun1 is very short. the 
:-.n1:1ll. low spond~ linrn e'\.t<'nl1-; liryontl the n1idclle of the valve. 

n rar·hia l ,·ah·C' dcpresse,1 <·onYex. n1o<;t pron11nrnt in thr un1bonal 
rcrrio11. Surfaee arching gr11tl~- to the anterior 1nargin and sloping 
,Yith gC'ntl.,· co11 (•c.1Ye curvatur(' to the lateral 1nargins. Sinus orig
inating ant erior to the 1ni<lle11gth, hceon1ing rathrr deep at the front 
"hrrr it is produrcd int 1> a short rounJr<l lingual extension deflected 
;it a Io,\· angle to th(' plane of the Yah·e. 1Iesially one strong sub
a1q.ndar plir·ation f'xtend-; Je-.;s than half the distanre to the hcak; 
1 a<'h lateral <.;}ope IH'ars one or hvo si1nilar. hut 1nl1<·h shorter plica
tion,. ()n s111all sp1~c·i1n('ns fe \\· or no plieations ar(' sho,\'11. Beak 
,111:ill. blunt. in<·ur,·r,I. I111rrnally, as seen in section, the strongly 
ar1·h('d f•rnra diY0rg-C' fro111 t>ach other at an angle of about ninety 
degr11,; thP <·rural s1•1,ta are lo,v and quite strongly divergent at 
their ,11n11Hi1s. 

Hen1ark:-- :-'l'his little spe<·ies differs suffi<·irntly fron1 both (;_ 
, oro,1111 11 a11d (: . cn111is ti, prrn1it read)· separation. }.,ron1 (;_ cornHfa 

it difirr, i11 t lH' unifor111l~· s1nall0r sizr, in the n1ueh stronger pliea-
11011-.; and i11 !hf> largrr ancl bt'ttC'r d('Y<·loped rarclinal area. Fron1 
(; _ , ,n11i,; it diffc·rs in n1uc·h lon~cr plic·ations. clo~cly inc·nrYcd beak 
and 1nu1·h ,111allc•1· :-.izr. 



Fn1J11 th1.• "l'ction -.:ho\\ll iu fig1.11·1· 7] I helo\\ it \\nuld ,1pp1.•ar 1hat 
th,..., "!Jl'1·1es. rather tl .. 11 <, 10111;, ui th1· ( 1•.la1 Yall,.1, i, Ii• ,,,,., 
-.:ho,, 11 111 ,, 1·ti,111 U} 1 l:111 1111d l ' l.11·k1.· in 1111. i I t , xt fi!!lll'l' 1 "j "j Tl1.1 t 

~ 

tbi, <'ould 1),, th ,3 ,1 i:-. i"' t1sil:• ,1.1·n ,i111·c thP.\ li~l 1,· i1, I "·1i111i11n1,,I: 
a ... (, . , u111i, ,p1 ei1n1 11-- f 1 01n lJ1; t h I he l l al'ld1 11 ., ,111d < , 1. 1 \ :di,.\ 

,t agv:-. ,\ lai" I I J CH ti, I o1 th , it 1 ,llc1 1· 11 n \\ , 1:-; oh 
hill,id, I ·,p ; .., llC,ll" Hock.fur 1, lrl\ Oil I :l 111 ll.11 ~, 
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' l'~ pes :-Plesiotypes 3417, 3-t25, 376-1. C. H . B. 
~I.. ~o. ,1 :3li:3 lr. 8. N. tr. 

r:11pid11la n11clcolafClj n. sp. 

Plate III, figs. 12-19 

To. J-168 U. C. 

l> r:sC'1 i11tiu11 :-::--h belo"· 1nediurn qize, suhoYatc to suhquadrate 
111 <,utliuc. slhd1rl;\ ,11der than long or in sorne cases ,vith the ,viJth 
alld l<•ng-t h t·qual. greatest ,vidth near the 1niulength. J>in1cnsions 
of thf' ho lot~ pc and parat~·pe: length 14.7 and 14. nun.; "iLlth 1'3. 
Dllll 1-1.~ llllll.; thi<'kllP'--.; l~.5 anu 12. nun. 

P c1li1·l t> va !Ye Ycry c·onYex; the surface arehi11g st1·ongly fro1n the 
l>l'ak to the anterior alll1 lateral n1argins and sloping abl'uptly to 

C D E F G 

/\ 

H J 

F'iL( . .. \ ,-P,if'!'I of tPu i:ro'-'S·. <•1•ti.,n (x :!) 11f the rostral portiou of the :shC'l l 
ut' <,./Jl'lliolu ,111cholnta. 1'11tP thl' high, Pn•et ,·rura and low crural sc•pta uf the 
l ra,·liial vuhe. 

tht· (·arclinal 111al'gin-;. 'l' h<' fold origiuntcsinear the 1nidle11glh \\·here 
it i-, hruad an1l ]o\\. lH•1·u1ning highl'r antl wicll'r a11tc•1·iorly. it:-- su111-

111it Yer>· g-1,nt ly rotl!l<ll'1l a1 thl' fron t uf the shell. ThP fol<1 hL'a t·-; 
tl11 c•t• ur four lo\\'. ,uhan!;{nlat· or hrou(1ly ruun11Pd plic·atio11s \\'hi<"h 
rc·a<·h llPal'I) to tlH' n1idl •11~th; ca0h latc•ral slopr hears t\\·n or 1hr0r 
,i111 ilar pl!l•atinHs. those liordc-ring thr. folll a little thl' sf l'Oll!!.'t':-.t and 
,<·parat<'d fro111 the fold Ii.,· a liron,l. run111l0d fu1Tu\\·. Ht .-1k lilu11tl~· 
p1,i111c·.\,, t'l')' ,trongl~ i11c·11r,·e1l. on -;uJllP spec·i111l'l\S llt·al'l., tPuc ·hinl-{ 
1 h<' n11il111 of the l,ra<·l,ial, ah·e. ( 'ar1linal an•a -.;111all and poot'l.\' <le
f111r·,l: d1·lthyriu111 srnall. slightly higher than ,, ide. I11t 1·rnally, the 



spo11llyliu111 rC'ac·hrs heyoncl th<' n1idh:111~th alld is supportrcl !,_,· a 
llll·dian '-C'J>1n111 only iu the ru-.;tnil pul'tinn. 

Htac·hi,11 Yah·e sli~htl~ h•,, <'1J11,·ex than the pe,lic·ll'. 'l'hc• surf 111· 

c·u1•yc-; -._trnngly and unifornil} to the anterio1 and l.11111;tl n1arir111-; 
and lt''-" -._1i.11·pl) to thl' ciardinal 111argin,. ~111us, 1•1·~· ,hallll\\. <Jtjg. 

inatin~ sliuhtl~ a11tp1•ic11• ttJ the 111idlrni:.,rth. it:-. a11tcric1r p111ticin ,•c r~ 
~l'lll! ~· clc /1l'C'-'-t d u11d prutluc·~d i11io a -._ht rt. snhq11nd1 a1r lin!.n1al 
(

1xf 11 n,i ,n \\ hir·h i" dt tl,•<:ted at nc'arl_v a ril.!hl a1nrl1• to the· plan, 1 , 

1h1 1 valvi•. 'l',vu Ill' 1hrcl' rc11111dt,d plic·.llio11s ar1• ,itn:it1•d on 1h1 1 ~111 
tc1 r-iu1· half ,1f tl1e inn, a11d on c•11c·h latel'al slope· thPr1• ill I' t!IH' 01• t\\11 
\\ 1\1k 111at'!!innl pli,•at io11s. l h1ak sn1all. lilnnt. 1111de11';1tc•l i111·111·, <111. 
f11t1•111, II~ 1 as scl u i1 1 -,rc·tiou. the <'l't1rn arc• ,·,·rt hi!-!h and IH'fl r 1. · 
,·<'1·ti1•al. th••ir e, utral portions i:rcntl~ at·eht1d i11\\unl: 1111· rru1 ,I 

,111,ta ar·,". hort. th(•i r ,un1n1it" ,lightly <·on,<'rg-t-111. 

Ht1 n1a1·k, :--Thi, :--pL1·iL'" cliffcl';-; ru:ir·k<'dl) fl'oJJt au~ othc i· "I 11·1 • , 

nth, I ,,\a l)c·\011ia11 ill i ~ n 111H1 ut g-1 ii 1 ,, · 1'!11 i11 h ,ltfJIJ \\ • 
ru1111cl,· I ,!n11, al I i11 I h, :-I J 1 !..!'h d, tic · ii ill!!ll .t< 

• 
( lr·,•111 n ·111·f'. :--I ( ) j.., lll h"' j)l (•l an• ("tlfl II l l out 

:--Lri<·tc'd t 1, ,ix i11d1 buriz111! 11 •?11 tit, tnp of the l It 
Lh1• 1 h11•n ,111 ,1. !!•'. -,lJ1 "11 .Jt thP t. p f'X]11)snn• al<HH! < ,,\, 11 ( 

II'! l:oi I, ( •llllt~· F nl' tJii.._ s ra llIII th!' tr•1n U ldi11, 7. 

h1 r , ]II 11pos a. 
T., p --.-I{olot)pc '\n . . ->()( ~1. ]t,1ra1_\lH" '.\,, ..... ~,O(Hi ~> Jf 1 1. I . 
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l.1iffers fron1 Oypidula chiefly in the ahsence of a rar11inal area. the 
spo11Lly l i u111 au< l rnedian septurn of the bra<·hial Y .. il ,·e bl'ing ron
si1lerr.d as of 1ninor in1port. The Io" a n1aterial ,vas -;pnl tu the 
1·1111ctl ~tatrs .1. ntio11a] }fuscu111 for ron1parison ,, ith anthenli<· 
'-1)0Ci t11 t·ns oi t hf' ,!..!l' llOt~ pc and ,rith other p<>ntan1eroi11s nf the \\esi
Ol'Jl [I C' \ unian o f' th l'nite<l States. ~Ir. Er,,in H. Pohl, ,rho r ·-
1,urted on tho l'u1npari..,on,, ,u1tell that 8icl,1 l'(lla sirlicri has a ,y1•1l 
d(•finC'cl <·ardin,11 arer. a1111 that the Io\\·a niaterial ,,a-.; si,nilar in in
ternal 1·hara1-te1 s to that of thC' genotype. The l'Ul'• linal area uf S 
si1 brri, l><'<·aus<' uf p1,ur prr,1 J'Yation. appart'ntl~· ,rns OY<.·1•loukecl 
hllt h 11> < l·:hlerf :in1l h.v IIall nnd ( ·1a1·k1•. Prt~-.,cnt kno\\·k,d~r r<'nders 
the ~pundylinn1 and n1edian septurn in the bnH·hial Yah·C' the 11in~
no,ric· <·harac·trr of, 'icb( rclla. 

Sicb1 rrllu cniaryin,tla n. sp. 

Plate III. figs. 25-31 

I>csc·1·iption :- Shell bclo\\· n1et1iu111 size, suhpentagnnal in out1inc. 
\ridl'r thnn long ,vith thC' greatest width slightly nnterior to tlu· 
hint!(' linr. rardinal cxtre1nitit•s roundcl1. l)int<·11s1ons of the holo
trpr•: lrng-th }'.{.:i nnn.: ,vidth lli.:; n11n; thic·kncss 9., 111111. 

11 Peclit•l(• ,•nl, c, 111011~1·:itely 1•1111-vP.x \\' ith the grrntrst con,·exity in 
the u111l, nal rc•:.rio11 .• 'urra,·e at'<•hin!! str,n1gl_,. fron1 1h1• l1eak to thl' 
a11t1>1•ior ,1n.J latcr;tl n1nrgins and -.,}oping sl1arpl.\ tu the c·ar<linal 
111;11·oi11~ j,'t,ld lir(Jad. ](Jw and p11orl.\ dvii11e11. c•:-;lt•1 di11" l1Ht·k l'n1111 

th<; a11tPrior 11r;t1gill lc•,s than on<'-thi1·d lhl' l<,11gtl1 of th<' vah'l' 
. 'nrf;1('C 111arked Ji_\· Pig-ht or 1<·n l11w r,,un<h·d plic•n1iu11" \\ l1ir·h 111·,· 

n1ost str1n1gl>· r11a1•k,.,l at t hr an(Pl'llll' 111arg1J1. an(l \\ hiel1 1'(•a1•h pos
tr1·1orlY l<'ss than onr-fonrt h of t ltt· Jpngth nf the YalY('. f'our 01 

fhc plil·ations ar" (in th0 fnl<1 nnd t,,o or three on ea1:h lateral 
slopf•: those l,urder i11g tlH• fold Hl'P son1l'\\hat strong1'r than th,, 
1,1h, I''<. t·111hn lll'11n1i11rnt. \)('ak ol,tnsel.v poi11te,l. Jll!ldrr,1t,·l.'· i11-
1·11r, c·d. ( ';1l'clina1 arPa s111all. ]11\\' an,1 ge1111.Y c•111H·aYl', itc;; latl'r,tl 
n1at'Q'i11, p11r,rly ,lPfi1H·d. its snrf.t<'f' n1nrl•«'•l hy fc11111 ,c•1 ti1•,tl stvin-. 
I >c•lthyrinn1 JH~arl~· a~ \\ idc a:-; high. lnt<'rnally. the• spundrliu111 

rt·a<·h<'c..; ;11 le 1 iul'ly 11101'<' thn11 two-thir,1 · the Je11:.,>1h 11f 1hr· \';d\'C': it, 
p st0rinr half 1, Slll•JH1l'1Pd hy H high 1nc·di~111 s1•phu11. 

B1•ac·liial , alve ,ll']'l'Pssc·d r•111l\ t•x with th<· grt-nl<Jsl <·1n1,·1•xily pos-
1t•rinr lo thf' 111idle11gth ~uri'at-·l' an·ltin!! g,·1111., 1'1·11111 111<' hl'ak tu 
thL• an1<·riur J11argin and slnping g<'11tly for al,1111I 111·0 1l1ir,ls 111<' 
dist a11c·P to jh1· latt1•al 11i:=11·:.ri11" \\ li er<· it lif'1•un1C's flat \('lll'd 01 1 -.;lil{lit l,\· 
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<lepressccl. Sinu<., originating ahuut one-third the distance fron1 the 
iront oi the i->hell as n broad. illy L1efineJ deprcs.sion "·hich beconH•s 
so111e" hat dcepc1· nncl better <lefiuet1 antc•riorly. Surface markE><1 
by pli<'ations sirnilar to those of the petlil'le \-ah·e. Jieak hluut. 
ratht·r large. slightly incurYe<l. Internally. the ~pontl~·liu,n rcach1.:, 
antPrinr to thr n1i<llcnQ"th and is suppn1'tct1 for n1ost of its 1( U!!1h h~; 

CD CD <D CD CD 
Q) © © © (JI) \JI} 
A B C D 

E F G 

H l J K 
1''1[!. !1. Al ._.,,jp,.. f ,,J .. \ <'II , ro!:i:-<·!:it'l'tion.;; fx :! frurn the rostrnl portion {If tlw 

f'hl'll ,d' :,,i, 1,,, lla ( 11, ,,1l1wta. ~ute th, Jr,111! mNlinn Sl•ptum of thP pt.Jicl,· 
\ah,. aud thl' h•~h 11a1 tO\\" spl)ndrliu1n and low me1l1a11 flt'ptum nf th, I,rnrhial 

a It>\\ 1nt·dinll ...,,.pt 11111. ~\, -.('('II i11 St>l'ti<,11 tl1c t·rnral pla1,..., f,1r111 a 
lu1 rp ...,]1a pl',l ..,j 1·u1·t u re. 

l~1·1n.i rk :-8. , 11111r,1i1 1 ta differ frl11n 8. sir.71( ri in it, 1111i r ,r11il:,
s111,ill('1· ,iz,• ; 11d i11 t lH :-hrJJ 1 <·!' and \ps..; lllllllCl'uUs pli1·at ious. 

! l,·<·111T1·11,·1 :-~lust <·c1111111(111 in th1· ( 'a111arnph11l'ia zu1111le uf the 
,1;,...,n1 , ( 'it:, sul,,t,1~, ;d \'<i1·a ~pri11g, ,\ h1·1e i11 111,1,1 <·: ~p..., it i.... 

J"11u11d <111h a..., s1•par.it1d ,·:1h<'s (',1,t ..... :1ppnrP11tl:,· ,1f 1l1i~ ...,pnvi1s. 
lt;I\ <' \11 <'!1 found in 1 h1· 1 ·1,tPt'<'nsi..., z,111nle uf the Roc·k ( lr11,·t' sul1-
st age. 

T~ JH'": 

8i1 /11 n l/11 i11s1J{ita n. sp. 

Pl.itf' l ll. fi~r-:. ·::?-:Iii 

l) <•...,<·l'ipt i,111 · ~lit II s111nll. suhp1·11t.ig1111al i11 nntlinr . ...;}igh1ly 
\\ i,l<·l' tha11 \1111g \\ ith 111<· ~1·1•afP...,t \\i.Jth J1<1...,t1•1iur tu tilt' 111i11length. 



Din1ensions of the holotyp<': leng1h 1~. 111111.; ,Yidth J3. runt.; thick
ne~s S.5 111111. 

Pedicle YUlYe grntly ronY<'X ,Yitb the grcat0st eon, exity postrrior 
to t}1 c 111i lh'ng-lh . Rnr t<·c urching grntl.'· fron1 the beak to the an
terior nnd la e1•a l JJ1J1 ,·gin'-, 111ur0 :-,ha rply to t hi' ca rclinal 1nargins. 
}leak obtusely point I. strongly i11C'u1·ved. l<'olu originating ron
siderahly posterit11' to thr n1icll0.1,gth as a lo,v. poorly d<'fincd cl<'va
tion: it i-.; n1,1rk(•d 111cdiall.v h.'r a :-,hallo\\· groin r and bordcrC'<l on 
either ~idc by Llec.•p rounded fnrro,vs the l,ntto1ns of ,Yhirh arc pro-

A 8 C 0 [ 

r G 

F1:.,:1 l • .\. s, I j ..... 1,f -• \, 1 •·rn~s -.cc I i n11 ( :-. ~- j 1'1 1 tl1t> rolltral pnrtion of n 
hr•1ehial \'al\'t• of ,"l1t /J, 1tfln t11,oltlu. :'.\"ot1• the hroa<i, ~t,,ut sp1,n1lylium and the 
sh(irt 111P<l i:i 11 "• r•t Ulll. 

1n<·Pcl iulc> shcJrt ln1£rnal 1•,:,;t1•11si11ns. Ea<·h lalt1 J1al slope hPars {\lo 
rounded p]ica1 ions "hi1·li 1•xh·11r1 post,·ri111 l.v ~lig-ltt ly he_\·ontl the 
111i,llen~th. 

J~raf'hial ,·;il\'t• --hghtl., 1i 111 ·r <·011\'1·x th:-111 the pe<lielr "ith the 
~r0atC'-;t ronvrxit_\· 11<':ll' In' n1icll1'1 Jglh. ~urf,1<·0 ar1·hing strong!)· to 
th(! a11t~rio1· 1na rgin. sl(tping g<'nlly to 1 he latPra l nu1rgi11:-- and YC'ry 
genll.'· c·onf'av0 1n fhr· p1r,tl'1 'r1-l:-it1 ral ancl C'ar11inal 111argins. Sinns 
ori 11inati11g llf'HI' the 11,idlf' ~rth, he<·o111ing rath('l' de0p anteriorly 
,vh,•r·p i1 is produr•1 d into a short ,uhqua<lrat<' lingual C'Xt<•nsion 
\\"hi1·h is rnal kc1l Jllt-'-iall.v Ii.' a lo\\', suhangnla1· plic·ation. l~;u·h 
lnll'J'al --lope ht·ars t\\ c, or tlin-'<' pli,·ations: thos0 lionlering thr sinus 
arP ,uhangnlar. n0,1l'ly t\\l<"C a, high as thP olh<'rs and s('parate<l 
fr11111 t hr,lJ h.'· <l1·c•p snlin11!.!nl:1 I' fu1To,, s. Int Pl'nall_\·, as "lC<'ll in se<·
t 1ci11, 1h1• sp<Jlld,\·lin1n is lo\\ . ll!';ll'I.'· as "idr ;1s high. its hotto1n gent
ly rou11d<'d. T.h1· nH·dia11 •wp1nrn is st<,u1 and \('l'Y l<nv. r<'aehing 
for\\al'd llPiil'l~· t() th!' lllicl]c·11gtl1. 

RP111arks: Tn out" ard <'Xp1·r•ssion thi-; spef'i<·s diffrrs 1narkedly 
fro111 a11~· ,,th<•r p1·11ta111<']'( 1 i.J i'rn111 tliP To\\'cl l)Pyonian. S. insolita 
IJC'Hl's sp11H· l'l'sernbl.1 11<•(• lo thr fo1·111 fro111 the Nevada li1nestonc 
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,vhich "·as described b~· ,\Talcott as Plnfu111rrus lotis. ,Yhich appar
ently is a Sicbcrcllrt. 1'he KeYada sveciC''- is uniforn1ly 1nore rotu11d 
antl 111ueh sn1alh·r than 8. insolita. -le-.-., 1 han half the size. and it-., 
plieation::. a1 c 1nn<"h fc,Yel' in nu1nber. n1ore rouncle,l. a11d less <:011-

sp1cuous. 
0C'<·urrcnc·C' :-('onfinctl to tl1c 1-pper ~\ ctinostrnn1a zone ( P--ru,1n 

tec·tus zonulc) CJf the :\ora sub,tag-c in the ,·ic-init.'· of ~ora :-;pri11g,, 
lo\\a. 

'l'ypes :- I folot.'·p,• ,'\o. 1 ]00, para1 .' pc~ >Jos. 9,;J. -.t~O. ( '. II. l\. 

(; t n us--,CAMAROPHORIA--Ki ug 

I>csc-1·iptio11 :- --~hell usually sn1all or hclo,\ n1e1lian ,iz(•. ro-.,tl':1tc>, 

:;uboyate to suhp, ntagonal in ontlinC', "'it h ,,·ell 11oveloprd nH.idian 

8 

' D E F G 

~ 
y 

H , J K 

F1~. 11. ,\ ~rri,•s 11f rlPH' lt rrn1'~·!'-Pl'tion~ ( x :!.,3 l f1 (1m tlw ri1:-t1:il J , t j II f.: 
tl11 ~11 .. 11 ,f ('c111i, iro11l•n • ,cl,lntl I i 111 r , , 1111 Bu,·h) . thr> e:• 1101~ fl• uf (' ,1 
1ln 11. f 11111 t,11• P r1mi:11 of P,,:--,11,•,·](. f;,,r,11:111., "h \1i1_ il•ntnl l,111 IICI• •11.J 
"I ,1, d: hum eo · thi pt1 di!'IP , 'th r, nncl th· 11lt•t1rnu ;;, 1 tu1 l . , 1 tr:dnn \ and I , _ 
platt' ui thci l 1: ..J t· I ,ah ~. "r>llt>r, H!\:!, 

·inu, i11 t]11, p1 li1·lt· y;i]Y1' and fold in I lit h1•a,·hi:d , ah r-. hn J , , l' , 
,·it! ,·r pli1·;1t1·d u · "ith thP. pli,·ati,111-., 11earl:· or q111 r- nl1, ,1, l1 T11 

t}l!' JH 11 Ii ,ah·t· th<' l1•11t:!l lan1Pi1;. ill'(' ·,111ti11u1 1 ill 1· .1. inil~ JI t l il 

,,, II d11 Yvltq1c>,l ,p11n l:·liun "Jii,·h i, 1·itl1e·1· ,upp•>J tt I 1, n 1 , l1: 1 

,, !Jllllll 11r r~--1, d i1·r-, •tl_, upnn th,• 1!,11,r (If h, ,ah, ·, .1 I ·11 t, r 1l11 

,, h11lc· 1>t' 11, lc-Hirtl1. 111 th<' r11,tral p,; rt i,11t vf t Ii,· ]11, ,·u al , ; h, 1 I, 
h111(.!"1' 1,];1t1 is ,. ,ntinu"n' an,l i, ,11pp ,r, ,l hy :1 , 1,,Jl " J 11 1, 1 

._,,,i111rn. hc1,,·cpn t.b,, hin~<· pla, an,1 th,· 1l,111r 111 I , h1 

1111·,li:111 '( ptn111 :ii,() ,uppot·t-., ~l ('rtl]t•;i\"I' l'l' 1r, li1111 ~\Ir ·l 1-, · 

111·.J t', 1 l 1•y1111,l th(• bin!! 1il: ti•. J.1•,·11111i1!!]>r.,;1d11 ; JI I 1 1•1, I 
1·1,, .11,·,l a11t • r·11rh·. pn,!Priorl: th" 111P,lia11 "( 1 tnJ11 p 1,,, .... •I u~ 
t 1 , , , • r · 111 • 1 11 n 1 1 ., r t Ii r· .... n 1 , r , , t I f t I I IJ in :.! 1 1 , 1; 1 t , 1i 1 1 1 h, , , 1 , 1 -- 11 

111' ,< p tnn aho1(' th1· ,., n,-a,·l' surf:111 ,11111 disaf•I I ar, !11•~•111,I ti, 
,tntc-ri,, · 111·1r~i11 "I th<' li111Q'•' plate·· \\.I'll( 1·. 1'11:2 
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H<'1nark..., :- The grnus Ca111arophoria has been reported but spar
ing-ly in the l)evo11ian. I Iall a11d Clarke list one specief-, C. rho111 -
boidulis IT. an<l ( '. , fron1 the <Jnondagan of In<liana. On the ot her 
h;111d •011.1 :-prf'h c·le ··ly belong'ing to this genus have hern referred 
to othrr gc11..,1·n. I,~ \ r iou" authors; [J11u11oiclts su·allo1l'i B ranson. 
f, 1 xrunple. upon ioning proycs to he a ( 1anu..trophoria: antl 
th fo nu tignretl Ii~ \\' al<-ottr. as Rhy11chonrlln cl11plicafa IIall so 
;:;t 1·ongl_v re-..G111hlcs so1nr of the 1ncn1ber::; of the genus here described 
thai spc·t inning it "ould prove of intrrest. ~\. fig11rl' illustrating the 
intl'rnal <'haraetrrs of the genotype. ('. schlofh< imi t ,on J--1uch). has 
br.c·11 eopic·d frun1 \\',,]l<'r an<l is here introdurc<l for eo1nparison. 

('an1arophoria su·allovi (B ranson) 

P late JV, figs. 1-5 
I' 11111111!11 ., ,qcallon Brnnf!on, De,·on1an of ~Iissouri, p. ~l~, Pl. 16, figs . 13-15. 

1 !I~~ 

I>r.sc·ription :-Shell sn1all, subtrig-onal to suhpcntagonal in out
line. LPng1h .rn<l "idth cibont cgual ,vith the greateRt \Yidth an
tPrior to the n1i1llcngth. Din1cnsions of nearly eon1pletr plesio-
t) P<': lc•ngth 1.1 n1111.; \\ icJth 7.S n1n1.; thirkness G. 111111. 

P,·dirlP- \'alYf' 1nocl1•ratel)- <'OHYC'X \\'ith the greatest convexity in 
t h1· lllnl11n1al r<·gion. Thr surf are of the central portion of th,, ,·ah·r 
j..., tiat1rHC'cl 111 ,,·r., g<111tl)· c·1nn·px bceon1iug abruptly drtle,·tctl tn
\\ :,rd 1 h,· oppn ... it<' ,ah·c alnng the lateral a11d post<'ro-lat<·ral n1ar
!!lth. Sinus originnting po-..tt>rior to the midlrngtl1. broad and shal-
111" for n1nst of its lrngth: ant1·1·iorl~- it is pro,lnrecl into a hroad 
snhqua<lrate linguul extension 1h·fleetetl nearly at right angles to the 
pl:1111• of the Yal ,e. Thr sinus hears fron1 thrre to four sn1.rll roun<l
rcl pli1•:1tinns ,Yhit·h t>xtrn<l postPrior to the nridlcngth and on rac·h 
latl'ral ...,lnpl' thrrc are thr,•r or four roundetl pli<'ations ,,·hi<·h arr 
.... t n,ng,·r l>nt short{'I' than thos<' in tl1e sinns; th<' plieations hou nd
ing thr sinus are 1nntl<·ratPI) elC'Yated and nHn·e angular than th ,, 
othr ""'· nrak a,·ntl'l)· pui1,t<d, pron1i11rnt. slightly in<·ur,l'd. I n
t<'l'n.ill). tht' spnnd)·linn1 is 1·n11fi11rd to the ro-..tral portinn of th,, 
\:.tlYr, thl' h,,,, n11·dian st·pt11n1 renehc, ftH'\\'Dr•l hut a \'Pry shol't 
di .... tanl'e. 

Hr.H·hial YalYl' slight!)· rnorc ronvex than the JH·,li<' le \\·ith the 
gn•n1,, .... 1 ,·urvatnrt' pt)~t, rior to 1hr 1nidlcngth. ( 'e11trally. the Yah·,, 

j.., t1attt'tH·cl hut lH'ar the an terinr antl latrn1l n1argin" it j..., abruptly 
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cJrflcC'tc,1 to,,·ar<l the opposite Yal ,·e. Fold originating slightly PO'-· 
terior to the 1nicllrngih, lo,v a1ul poorly <lcfine11 rxc·cpt near th<' 
front 0f 1l1e c.;hell "'here 11 i"' borrl<.'l"C'•l by rather dt><·p, subnngular 
fu1To\\·s. Jt brar, t,vo or three lo".: rou11Ch·tl plif'atioHs and cael, 
latera l :-;lope lwar" t"o or threr, the latter bring stro11gPr than thr,c:;e 
on thr. fold; p lic·ations aro ,\·anting on th<: posterior hnlf of th<· 
valvP. Renk sn1alL hlnnt. i11,•1u·vc,1 a1Hl son1e" hat <·nn,·enle(l hy that 
ot' t be· [H 1di1•l11 vah c. li1trrnnll,v. the l1ingr plnte is short; the ,·r111·al
it11n is hr,J,µ.l and lo\\", thr• rne<lian :-;c•p tnrn eont inn~ J,r.y(111,l tlH· 

~ 
A e C D 

[ 

X 
G H 

I• 1g. ] _ .\ -, . 1,, ,· 111 1, ,•1••·"' - , tivrn, :x I ) I 1 ,11th,• t !.J ' 

:,hP]l .. f ( "1 /111 ro11ftr, !(I .,11 rz[lc, I. :'.\, ,ti' th<' ""rt i-pt•ud:- lllnl 

of tl,c 111•di,•I • , :i h :u1d th• lir, ,a,l I ,11 r 1 111 alium nt th,· hr 

VJ 

111idl1·11gtl1. Till' su1 l\u·1 of both ,·a1'11" i, 111;1tk(• l 11,\ n 
<·1•11tri1· !.!To\1 th \I I i11kJ1•, \1hic·h ar1 q11it1: pr11111i11, 1 t 

gt 1l .... . 

l<1•1 r.at•],...,: Thi, ~pt 1·i< s is tl11 · r.ar li<>-.t ( '11 111 11r,,1,lturi11 n 
ill tltt1 ln\l.t ]lt, n11i,111. ']'h;1t it" i11 111al 1·h;1rac·l1'1" ;ii( 11 ,1 

( ',u11ur1111h ,nu \\' '" ,11 •i~11I; JI., ,] t•· 111'1in1 I l,., I >r. "' ' ••J'l'ill 
lir1,11k· .,n,l 1hi-; 11as 1·or11 liqr;itr,l li~· st<'li1111s 11<1 ]P 11_\ 111 

prP.p,11·in\! 1lt1· 111 1 st 11t p; p1 r. It 1·a11 J,,, ,r p,1rat 1 ,I l't ,I (1. 
/!II 1111, ru , ,t' 1 Jtj,,, pap, 1 l._1 lllll!'h s111.tl I, r ;, 1 , I 11•,..., , 1 

\ 11111s If th<· l;t11 1·a l slop . ..., ;111,1 li_, tlw fiu, 1' and Ill• , 

pli<'al ions 1111 the t'old ;111,l -.,iuus. 
( )1 I·U l 'l'l'tl l'I. : Tl(' spr r• iJTl('lls st t1dir, l ;l 1·1 ·1 11111 1 IJ• · \ ·, ~ I 111,( 

jtl't1!llll,l,r ]),,!...," llt'ill' 1i1 a111l111. 11, 11·.1. l js 1111siti"ll lhll u·.. 1, 
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near the base of the Cedar "\7 alley of I o,va. It ,vas originally de
scribed fron1 the :\Iineola linH~stone of nlissouri. 

Types :- Plesiotype No. 6030, C. H.B. No. 6-411, 6-671 S. U. I. 

a111arophoria paupcra n. sp. 

Plate I"\"", figs. 6-14 

[le:,eription :- ,' U s1nall, subtriangular to subpentagonal in out
line. Din1ensions of the holot~·pe and a paratype: length 6.3 and 
7. 1nn1.; wil1th 7.6 and R.5 mn1.; thickne s S. and 6.2 mm. 

Pcdicle YalYe n1oderatcly conYex "·ith the greatest curvature 
slightly posterior to the 1nidlength. Surface arching gently toward 
the anterior and antero-latcral margins for about t,vo-thirds the 
length of the shell, then abruptly deflected, gently and uniformly 
arrhed to the postero-lateral and cardinal margins. Beak con
spicuou$<, acutely pointed, moderately incurved. Sinus originates 
near the n1idlength as a rounded depression ·which broadens and 
deepens anteriorly and is produced into a broad subquadrate lingual 
extension ,vhich is deflected nearly at right angles to the plane of 
the Yalve. Anteriorly it bears one low subangular plication. This 
n1a~· hifurratP on very large specimens and form two plications; the 
~u1us of .small speein1ens 1nay be non-plicate. Each lateral slope 
hPar-; t"·o . or rarely three. suhangular plications ,vbich at the front 
of the shell are strongly cleYated,-the central pair in some cases as 
mu(·h as 2 111111. Inte1"11a1ly, the 1ne<lian septun1 reaches for"'ard 
nearly to the front of the valYc a1u1 the spon11yliun1 extends nearly 
to tlie rr1idlength. 

J{raehia l valve slightly less ronvex than the pedicle with the 
greatest curvature in the un1bonal region. The surface arches gently 
to the postero-lateral and cardinal margins hut is abruptly deflected 
11ear the anterior n1argin "·ith the surface between the plications 
produced into sharp, cuneate lingual extensions. Fold originating 
near the n1idlength \\'here it is abruptly defined by angular grooves, 
although at the ant0rior margin its crest is at about the general 
level of the valve. l\Iesially it bears two sharply angular plications 
'"hich arr separ;:ited by Jeep suhangular furro-w·s; plications lacking 
on the posterior half of the valve. Internally, the stout median 
!-.eptum reaches nearly to the front of the valvP. The cruralium is 
heavy and exten,ls forward n1ore than tvvo-thirds the distance to the 
front of the shell, its anterior portion strongly elevated. Surface 
of both valves marked by faint concentric growth ,vrinkles ,vhich 
are especially prominent upon the reflected anterior portions. 
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in the shell of either YalYe. "hi0b. in <'onju11C"tion ,vith the shape of 
thr shell. lea Yes litt IC' roon1 to doubt its refrrenre to Cronaroph()ria. 
C. rct:infor111i'i differ-; fron1 an~· other n1en1ber of the genus yet 
-.;ttH1i(lcl in it-.. 1hi11. flattrnr(l forn1, in the absence of a reflectC'd an
terior 1nargin and in the 1.:harp plirat ions ,Yhieh rear•h the front of 
tl10 ,hell so that the plic·ation.., of on<' ,·alvc fit i;;nugl~· into the grooves 
oft hr nppnsit,· YalYe. 

()r•,·ut'l'c ll<'r~ :-<'onunnn in the Prisn1atophylln1n znnul at Ru1ld 

]nn,1 .. 1 11d in thP S1rohiln!·Y-..•it0s znnule at R.oC"kford . l{arcl\· "ac:;ts . . 
of this; S)h'r·ies Hl'C found in th11 r·1stcrcusis zonu]C'. 

11
~ JH's : IInlu1) pc No. 10-1. parat rpe Xo. l 0f'i 1 C. J f. I~. 

('r1111arophuria pla11odflrsatn n. sp. 

Plate 1,-. fig<;. :!,-:30 

f)c·s ·riptin11 ~-:-;ht•ll sn1all. suhpeutngonnl to ,11hquadrn1l' in out
line. prnpol't ions of length a nil "idth Yariahlc. zrcat1>st \\ i.lth nPar 
1hl' 111idl<'11g1h. T) 111ll'llsinn.., nf the• holot,\ pc ;iJ c1 n p· rnt,, JI·: le11~th 
l-i.7 ancl ~.4 nun.;\\ id1 Ii 10.'."1 nnd ,.:.! 111111.. thi1·k11e,, (i.'.2 :1n,l '.°).:-) 111111. 

f>1 •ili1·le Y,ilvc 111od1"ratcl: 1·Pn,cx. n,n-,t pro111inc.:nt nea1 f11r 111id

lcngth. tlH' "nrfa<·e g0.111 I;, <·c111Yrx frnn1 thr n1idlin0 tn thn lat<'n1l 
:-incl pp-;l(,1·11-lnlf't':tl 111arl.!i11s. The ,hallo," -;inns origir,atc posteri,1r 
to thr n1idlc•1H!1h. l,roadeni 1g :1ntcrinl'ly ~o that its ,\iclth i, fro1n 
t\\n-1hi)'( [" to thrc,1 -f<Jnrths that of the YHl\P. prodn<·t·d intu :1 l1111g. 
t1 an-.., <'1'"1 l:· tl,1ttPn<'d. lu1g1.1nl cxtt'11sinn \\ hir·h is gn1duall) 11 Oec·tecl 
11r ·;. l'I:: ni rig lit n 1 !!It's t r, the pl,111<' of thl' Ya]Ye. Thi• ,i1111, lllH,\ hen r 
fnir11 01tt' 10 thn t· pli1·~ tin'" lntt i-.. :-1nrn,th i11 1111 ..,t <'H"!'" En1·h 
la tern I s],,pr· l 1·;1r, ,,11 • 111 rarl'I,\ t,, 11 strc n~ ron11d1•d jdH·:iti"ll" 
wh"1·h ,ll'l' 'I I'_\' C'CJ1lSjJic•111111, anlt 1·iorl.- lint \Yhi,·h ·,1il 1n I'( ;i ·h tlu· 
p,,.._j •rinr I a lf Ill° th•· ,·.1h,. l>t':1k prorninrnt. ar·ltl(•l: po nt1·tl 111ud-

1'1'at1•l: in,·111·, rd. 
,~r. c·h1.il ':ih l' n,1ttc'Jlf'd ()j \'( I '_\' !!1'1111.' ('llll\'( \. (Ill \lit '('! 1 ral an,l 

1111111)11: I [Hi 11e11 ", th• la1<,r,tl ;111,1 ;int, rn,l.1h•ra l 11 1rt ll,11.., al,r11pll:· 
d1•l l ,·t1•d 1n\\ a rel th<' llfl)' i,it1· Y;1h 1· t,i i'11r111 hrn;11l li11!!1J.d 1 ·,tl 11,io11f 

(hl• hl'i!.!ht ,d' \\]1i,·h is lljll,tl In rllnl't th.111 h,il · tit<' 11 ll!.!tli nt' the· 
.._Ji,·11. Fol,I hrco;1cl illld lo\\' ..,Jio \ 11 rnil,, •Hl tht• a111c•rj1,r h·, I ,t' the• 
y;1h 1, "1),,11· it is dc·liu1 d 1·,t~r.illy l,y cit Ip r ,,111cl1· I it1J'l'11\1 ,. \.., a 
rul1 it i, 1,, 1 l'lw,111. lint 1·an h it 111 •r, ,1.., rJJ.i11., a" lJ Ir•· ,111,ill 
r•1;1r!,!i11,tl 1, l i,•;11 ic}n,. E,1 r-h L1tl 0 1':tl ..,J11p1· !wars 01 l' Ill' t~\11 ..,Jir t 

r1,u11d1 cl plir·,11 ions;. 
Hi·r: ark": (' . 11lu11111l11r"1f,1 ,·an l,r ,lhti11!!Ui,hccl frn111 othrr 1rlr'111 



hers of the genuR in the. Io"·a DeYonian hy itc; <leprC'ssrd hra<'hial 
Yalve, l,roa(l and nearly sn1ooth fold and sinus and h:v th!' ,,·<'akne-;s 
of the lateral pli<·ntiun". Ko other spe('irs studied has the la teral 
11u1r gi11, of the lu,1C'hial YalYe pro<lneetl as "trongly ns has this 
sp 1rle . 

()(•cu 1 rf•11c•(' . ( n1n1un in antl 1·onfinc1l to the {'pp<'r A\etinostron1a 
zonr I>seu,lotretn,-. zonuh· ) oi the ~oru -,uh~tngc. It is 1nost con1I11on 
at R.,f'ktord ,11111 0,01 d ~prings iu f'loyd eou11t.\'. l,ut has been found 
also ,11 ,Yhe1•lt11\\oud in l'•1T11 Cordo r·ou111y. 

T) 11e, .-lf11lutypP '\1,. :JG!) parat~'lH:''- ~u ..... :2!10. ~'.J:1. < '. 11. B. .\o. 
i l :11.iti ( . :---. ~ \f. 

('u,11arophorin pcrpl, .i·a 11. sp. 

Plate 1 \'. figs;. 31-:1:t 

f >e.scription :-!-ihell sn1all, subpentagonal tu suhuYate in outlin<·, 
lcn!a(th and ,riJth al,out equal \\ith the greatest \\ic1th near th(' 1nitl
le,11gth. Di1nensions of the holot)·pe and a para1ype: length 8.'i 
and i.:2 111111.: -width !:J.;i and u.:5 n1n1.; thirknc-;s 3.3 nn<l ::3.5 1nn1. 

P<><li,·le valve ~trungl_, ccH1\'CX \\·it h 1 hr greatest c·urYature postc•r
ior to the rnicllength. Surfaec, <·ourYi11g "harply fron1 the lH·ak to tl1e 
anterior n1ar:,rin ]Jut h·ss sl1:1rply to tl1e lateral 1nargius. The we11 <lv
fincd siuns originates 11(•ar th<• n1itlle11gth, lif'r•o1ni11g rather broad at 
the front of the shell\\ hr-r·t• it is pruducc<1 into a shurt, subquaJrate 
lingual E',1 <·nsion 11efle1·1l·d at a bout :30 ch·grcC's to the plane of the 
vah·e; rnarkecl b~· f1·0111 one 1o four sl1ort, subangular pliC'atious. 
Paeh lateral slope bears t,,·o or three short plications slightly strong
er than thu<.;c of the sinu..,. liPak conspi<'UOUH, blunt, rno<lcrately in
eurYetl. Internally. the broad spondyliunt extentl-; for'\\'arcl ]e-.;s 
than a third of the length of the shell hut the lo\\ rnedian scptu1n 
reaeh<0 s \\·ell heyon<l th1-1 1ni<llenh'1:h. 

Brachia! valve gently <·onYex ,vith the greatest c·ur\'ature near the 
n1idlengt h. Surfa(•e arehin~ gently to the anterior 1nargin but n1ore 
strong-ly l'Urved to the lateral n1argins. F'old originating near the 
n1i<llengt h, beco1ning /)trongly clevate<l anteriorly ·where its top is 
flattened . The sinus bears fron1 t \.VO to four plirations and each 
lateral slope hears on<> or t,vo, none of\\ hic•b affect the posterior half 
ofi the valve. Internally, the hinge plate is short, the cruraliu1n ,vell 
<leveloped and the n1edian septum reaches bcyontl the n1i<llength. 
The crura, ,vhic-h in 1nost species are short and inconspiruous, attain 
a ren1arkable <levelov1ncnt, sho,vn as t,vo high thin plates which 
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ren<·h heyon<l the n1idle11gth. Surface of ho1h ,·al,cs "paringly 
n1a dred hy vrry fi11 t• eon(•cn t I i <· grO\\ th ,,. rink lu:::.. 

R c1na1-l-:s :- Th r. 11uu1cruu" ...,t1·ung ...,nhequal plic-atious and t hP 
hig-hl)· rlcvate,l fold arc rx ternal f'haraf't<'l's "h11·]1 n a1lily <listi11-
~nish this s}ll'<·i1·s. I11t<'r11,llly. the highly d1,,e]o11rd <·rur<1 1·r'se1nhle 
nu ut IH1 r k11<1\\' ll spe<'if'~. 

( i<•<•UJT<•111·1· :-( 'onfint1rl to t ht' 1,a,:il po11 ion of the ( \•rro ( l!,nlu 
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l•'1g. IL A .-,•1JP,-. .,f thi1t, 1•11 1·111~" ,-,·,·t1011 \ " li ) t'1 ,111 t ht• 1u,t1al i,µ,H tl 
th,· ~h, II ,.f ('r1111,1rc,,1!,one1 z11 JI J'rl. :\11t1· tht' loll;.'. 1111' h:\JL '"'jlt!11ll awl ~1 I 

,lyhum "f tlw p ·di,·1, ,ab•• and the nw.li:tn ..,,,,,111111, ,·1111alium :u,.1d t '-t••t •l lllh 
of t h,1 h11t~• !'lat· 111 tlw l :ll'hinl ,ah,'. 

s11 J,.._t,1g1 1 T) nn,·illi 11:1 z1111<' 1 ]ll'ill~ knu\\'ll 1'!'11111 i>otlt th1· .X r1 ll•·i.Jari , 
and Lio1·l1·1na l.llllllh'. It ts .1 ran, t'rH 111 at ,I i11 111n,t 1·:1,v" j._ li;1.JI., 

dis1ol'tl'rl l,~· j)l'l'""lll'C'. 

Typ<'s: Ilu]o1,\ ]ll' ;\P. -1-0-1- I. paraf,V]ll''i '\ ,,...,_ :: 1.-1:2. -1-(ll-! ( . 11 B. 

( ',n11aroJ)l11,ria JJr"liJi, rt 11 sp. 

l' latc 1 \ ·. fi~,. ·1.-, -Hl 

l)('s<·l'lptio11: ~h,·ll 111inut1' .... ul,g-lo lJti,1·, ... uhpt'11l:1!_!n11·tl 

i11 u11t li111 ', th!' l<·11i_:t Ii att\l \\ iolt It ;1\iont 1·q11:1 l ,tlthuu~lt s111tl1 "i'r Ii 
111 eas art· lnllg r tlin11 \\ 1d1. J>i1111·11,ion" tJt' th" 111,lot., 1w :11td a p.t1:1 
t: pc: lr11"th -1- . .;1 a11d -1-. 111111.: \\ idt h .:., and -1-.1 111111 : thi1·\.::11e.,, :2 J 

and :2.G 11111 1. 
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J>et1il'l\: ,·alve :-,t rongl)· convex ,Yith the greatest curvatul'e in the 
un1boual region. :::;urface arc·hing- gently fru1n the beak to near the 
anterior ancl lt1te1al n1,1rgins "·here it is 1nore abruptly curYed to
,,·nr<l 1 h<' opp1, -;itc• vnl\·c. strong]) ar<·heL1 fron1 the n1il1line to the 
Ja t r , :i l 1,1ar!!'i J1 -... ::--;1lln-.. lH·ontl and shallo"'· in n1ost C'ases poorly <le
tiurd anil ah,a r , <' Hlfined to the anterior thir11 of the vah·e "'here 
it IJ1•ars l'i-0111 t " o to four lo"·· ~nhnngular plications. Bach lateral 
-.;lupe lwar:-. 011r• ohs<·nrr pli1·at illn. "hiC'h like those of the 1'inus ex-
1Pn,1 po:-,te1·iul'ly lrss than a third uf the length of the valve. Benk 

• 

A B w \ I w 
F G 

y 

H I J K 
1', Fi-:. i.-> , \ ~"I i•"' r,f 1°lr•\·f'11 1·1 """·:-:• 1·til,n" t :\ ) fn,111 th<' rost ral porti<m of 
tl w ,It, II tt f ( 1111wr,111/ir,,w I .-011/h 1. -.hq\\ill~ thf' 1111·<lia11 --rptum a111l spoudylitnu 
111 thl' P"dll'k ..-ahr an,l th,· h1nge,rdalL', mrdian :;pptum and ennalium of the 
111:whial ,aJ..-e. 

,li"l\ltP. stro111d> i 1i-u1·yc1l. ll1t1·r1tall.\· the spondyliurn rParhes an

tc·riw l.\ I<''-" fh~111 a third c,r ihl' !P.1J1rth of the YalYc hut the 111 ed ian 
,c1• lllll r1•;1<•l1<0 s IH•? Pltd the 111idl<'11gth. 

I ;r,1<·lii:il Y;1h 11 n, ;1rl) a'- (•<,IL\ Px a, the' pedic·lc> \\ i1h tl1c ~reate'-t 
1·111 \ ti 1r1• llL1,1r the· 11.d dl1· 11uth :-;urfa<·(' a1·1·hing gl'11tl>· fro r11 th~ 
lw,tl, 111 t hP .. 11!1!.'.1 i 1r ·111<1 lntc1·al 1na1·gins. l1~uld l1ro:ul and ]O"\\'. 

•l"l!.!tll,lli111,! lll'at· th1· 1i1i llr· ruth p1111rl., 1l,·fi111•d C',<·,•1,t 11ra1 thl' frllllt 
if 1 h, -.lt.-11 ,vh111 it 111·;.tl', 11'0111 th1(•<' lo fi\ <' lu,,·. sulr1ngnla1· plica

t 11 11,. J;;11·h lnt1•1•;tl ,l<1pc• "1tli c111c ,hort Ji l 11·,1 ti1111. Jntc>rnall>·· 1 he 
hin~1· 1da 11 j s t] l111; 11tl ,ltlll 1111 ••t'lll',rl111111 high a11d \\t•II dP\<'IPpc·,1 
: 11d tl1c~ 1111 r\1;111 ,c•pl n111 r1'a.-l11·, f111 \\ ;1rd 1t1urr> 1 han t\\ u-thinls th1• 
lt1 lt!!1 It ur" t h1 \al\ 1·. 
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34 10\Y 1\. STl'DIE.' IN .A.TUR.AL I--1'1 'l'ORl~ 

Re1narks :-C1
• prolifi.ca can be distinguished readily by its globose 

forn1, by its short, ,Yeak fold and hy its nearly obsolete plications. 
Occurrence :-Confined to the central po1iion of the O"·en suh

stage in the Yicinity of Rock,vell , Io\\a. It j..; a ,ery prolific forn1, 
~lab of lin1estone being li1rral1)' covereu by the shells of this little 
brarhiopoJ. ~trntjgraphil·ally it is the highest kuo\\·n lJCntan1eroi{l 
fro1n the Tn\Yil J)eYonia11; it.;; horizon is but a fe" feet lwlo\\· thl' ba,al 
:\[is.sissippian (:--hL•ffield ) hetls. 

'l'~·pes :-IJulotrpe )."o. 4~t-:3. pa rat_, pee:; Nos. 3!1~3. 39G0, 40 :;, ' 
H. B .. No. ,1:Jos

1 
l . :::;_ K. ~I.. ~o. 1-166 l~. C. 1[. 

.. 





l 11 

l • 

l I l l. 

l .: ~ I 

1 I i . -
l 1 I 

.: I. 

' :... I - -

----------------------------· 

PL \TE I 

bra 11101 and ln t !:li I , 1• " - 1 'I 

I. 
rJ r :u tl Jut, r::;1 

I 



1 
2 

6 

8 10 

• 

13 
19 

25 



I I \ 11 

II 

'\ " 
t 
\ II t 

( 

I ' 
I ' I 

I, I I I 
I ' I I t \ l t 

I " I I f 

1 ( l 

' t 
11 l 

I ' 1' I :\ 

p I I :\ ( II 1 I 

• 



P T;.\ TE II 

6 7 8 

10 
9 l l 

14 

\ 18 

15 16 17 
19 



11\ll lll 

1 \; II 

(, l' t I I 111 

I t I r I t I I l I I ' ''"" .. I ' t 
\ 11 l l ' I 

I ' I. I I I .\ I I, \ t \\ ""' ' t l I' - t, 
II I\ ' I I l l I \ I \\ I ... : I - I ' I I I' 'I tq \ 

I II \ I 
l I I t I , I t I ,.) II I ;., - t \\ 

I ... I I I \ I ' - I l. 11 H ' 
l .: I t I (, , I 

1..: I I I ', ,I I It • I I I \ 11 \ - t t 

11 I I, 11 I t I 
I I; I 'I .._ I \11\\'- I I I t ·' I l '\ J I I' ( 11 n ' 1 

!; ' ~ I (' I I ,I .. , l_ 

I ', Ir I, 111,1111 I It I I I ,II I. l t I ti \ . \\ ... t I 
,1 oil "I" II I II I'. IHI,\ I I \11 111:,,c 11 ,~ 

' I 

_, 'I 
,, I I I I II "I' :. I 

:.!,.!' • \111,11,1, I" t I I " . 1111,11.I, I' d1, h 111, I I I t I I I I \II\\• I t I ' I 

l ' I'' \, I I I 11. I ' 11 I t ' 1 
I I \ I l I 1111 \ I \\ " I I l,ll\Ji \., I I"· I • 11 I : ' I. 

: L t '1rd11 d \ II II II j it I I , 111 pl, I• I" I• I< 1111\, -.h \I I I I h, 
... ' 

,h 111 t i( ttll I t I , Ill ol11l 11() II iJ I I 1 ,l. ::-- :! I ~. ( 11 JI -'\ 

' I, ,, 1 '/1,r I I I I I' 
.. ' ,_ 

I ' . 'I I. I' . h1:1, h111 I' - t t H t , Mt l l" 1111 II I I In t1•11d \ It \\ ... th, I I I 

t ., I"' \,,. 1:::1111, ( II I. ' I . 

• 



l'L .\'l' E TII 

4 
5 ,.. 

,.) 

~ 
6 '( 

; ;at 

. J 
11 

fO 

12 14 15 

L 

1e, 19 

6✓ 0 ' 
24 

2. 0 



I 

l'I. \ J'I. I \ 

I 1<,I I.I, J 

1 ' I'. ' - I 

l ~ • t . t' I \ . \\ ... I I 

t ·' I' :\ 11 I, 

Ii I I "I , I 

f) tJ. It I 1 1 I ' I I I I. II I I I \ t ' ' I • I I \ '\ I 

11 
1 II ll. I ; . ' I •I• I a I t, r I . I I I t' \ I \ I ' 

I ·' 
I , '\ 11. I'. \ -

1 -. I I I. I ' I n ' 'I ~ ., 
I I I' . I \ t ' t 

t' I ' :\' I - I ' . 11 I. 

~f) ~tj I I , 

:_! C -· ,. I. t, I. I t • I , I. I t • l ' I, \ - '\ 
I I .;, I 11 I ; 

:.: I :.. f I \ I l• I ' I ' • t I t' 
11 H 

.. - II I • 
' I I " I - I 

) . II I I, • t 1 \ '.\ 
I I • I 11 I. '\ -

( -
I ' . I I 
1 I 1 I I I 

- I " 
• I \ t' I 

L, 11 1' 
- . I \ " II I 

-



-~-...-----------

17 ta 
15 16 i~r~i ", 

~ 
24 1; \~ }, 

26 '> 'j ") -,.. .:, 

28 

VJ 

4 , . 

•)? 
l ~ '-' 

• 

5 

9 

14 

2 0 

, 

c;;~ 
21 




