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Tr REBRATULACE \. OF THE DEVONIAN 
OF NORTT-IERN IOVv A 

'l'hc spetie::i hcrl'tll (lc..,f'rihl'cl belong to three genera \,·h ieh a r c 
nH:n1h0.rs of 1he -.:uhfan1ily Dulfl,n1oti11or of the ft11nih· Ttrrbr11t11l-. ' 

ic/,,r. 1'1H' p1·<',l'nt paper 11cal-; \\ ith all ot the sperie..., of terebrat-
uloitl hru('hiopods ,,hic•h arc kno,rn to oceur in the l~ppcr f>c,·o-
11i;in liL•ds t)f 11orthern lo\\·a. Jn adt1ition t"·o speries fro1n the 
('edar \Talley of l'C'ntral Io,Ya are inC'lucJecJ for eon1parison. Six 
(1f the "flC't·ic" arc fron1 thr. TitH·kbrrry forrna1iun. seYen arc fro1n 
th(• ~ht•llnwk forrnttt1u11 :-inJ one spe<.:ic<; is from northern hrc1s 
"hi ·h an· •·qui) :ilt·1 1t in :,~e to the ('e11:1r ·'\'"alle)· f'unnation of central 
lth\.1. ( 'ertn1n of th<· spec·ie-; are rare hut the nu1jority of then1 
arr. r-on1n1on . .. \<; a rnlr. they arc confined to certain definite zone,;; 
in ,(Ht1~ zonnle-; of ,rhirh the shells are Yery prolifir. The list of 
spl'c·it·.· eo11l,i ha\r been increased con'-illerablr Jiy the in,·lnsion of . .. 

in1prric1·t ma1crial antl it is <·ertain that fnturc paleontolo<.!i<· \\·ork 
\\ ill inr·1·,•as0. the 11nrnher of ..,pecie.;; no,v knO\Yn from these roc·ks. 

I >nt• ut' th0. n1ost intcn~sting r<',ults of the preo..;<'111 stnd)· is the 
f·11·t that ot' 1ht> si,1C'en spt•1·i1's h'rci11 11esrriberl thirteen of thP rn 
l1(1 ln11'! 1o tl11· ~ 1111s ('r,111,u 1111. Th<' i.!Llllls ranQ'es thro1u.d1 th<' \\holr 
of the' l 1,,.1 l'pp< r J)eyonian. ni,l1/ .,111, l/11 . not preYionsl:, report<'d 
fr11n1 ti\' I )c>\ ,n1ian. i, re111·r,f'1itrd l,:· Oll<' :,q,c1·it•s nf'rurring- in the 
( 'l't rn I ;o ·do 111( nil•t•r of I lie ] L1\'klierry. T\,·o of the ,pc<'it's st1111iC'tl 
h\ long- t a a 1 <•\\· <.!1'1lt:, fnr \\hl<'ii tlil' 11c1n1e S!1u1rftlfn is h<'re pro
Jii ►'td in h11n11r of the late J)r. ~tuart \Yelll'r. One of thr sp<'eic-; 
1·11n11s fr1 ,rn 1hr .\l.ts\Jl1 ('it, n1c1nliPr of the ~hf'llrc~·k 11H' otlH·r is . .. 

found in 1hl' ll\\en n1t•111hPr of the llaekhf'1r:·· I t is 101111d 1ha1 thr 
inn d1•si!!11:ited h)· l '<'11 t1111 :n1,l l•\'1 1tc1n1 a, ( 'r,n1r11111 ll11 i, \\ithout 

dPfi111 t !.!l'UL rit· (•ltara1·t1'rs h:· \\·hic·h it n1;1_, he dist in!.!Uhhrd fron1 
< ·,. 111 11,1. thi, lit Ill!! di, ·us;,,,ed undl•r C'n1111t11111. 

T11· !!•·n, r ,. 1·h~11-;11·t 0rs uf IH1 arly all o[. th<' ,pl11·i1·s 111' this J•a]i<'r 
h.1,t l 11•11 di>1111nilll·d b: a stud_\ pf 11H' ill11'n1,tl -;tru1·t11rc a, r<'· 

\1 tl1d 1>: s1lt'1t•,,i,r s1Tti1111s nf tlie 1'(1,t1al J>1ir111111s ,,t' the• shells. 

~1 I , 11'y l1.1 , 111, 1 l1 ,1rl: sh11\\ll tlu· !.!l'llf'l'i•· c·harat"t1•r hut it ha'> 

J 
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f!i\·pn help al,o in <1i,lin!!nishi11g fornh \,hi<·h rxtrrn,11ly an~ qui t· 
sin1ilar. :\ lore than fift ,. ,1cts uf ,(•eti1111s ha, c her>11 rna<1, .. in this 

• 
!-· tud_\. a1ul 111 nearly all ,·asP, a rc1,r1•,u1 •ati, C' ,,•ril:-. of !:-P<•tiuns, <'-

1•on1panirs P:1l'h 11< -..1•ripti1111. :;\ fo,1 1,f the 1nat I inl 11.lSCll in this 
paper is in the" ritcr\; per,nnal 1· ,Hrc·tion at thr. ~rolo!.!11·,11 inn,, u rn 
of th0 -.:.c tc 1 ·1,i•, L"t ,ity ,,1 111,v;i. 'l'hc,o arc ,h•-...ig11n l1·,l h~ th· }B1t11 1 s 
( '. JI.T, . .\ fc" ty111·s :ire in lhc 1nu-..l'u1n ot' the l lli\'f'T,it~ of ' 'i11-
c•i1111ati ( l .< \.\1. ) ~11d a n11n1hc1· oft~ p1, arr• in the nnl'-tlU Tll ill th· 
::-;1.1t(\ { 11i, (' J',it~ of [11\\,\ (~.{T.l.), 

.\,·kno\,IPd~rnPut ar1• due to -...1 ,,·ral people. ]>r .. \. ll. Th n1:1 , 

has ,ar0f11lly in p1f'll:d l11c 111:111tb1·1ipt of the p1r.,1•11t p:ipcr a1111 
Iii-. (· riliei,ui c; an,I slt~!!1'-ti1 ,11-; lta,1' lH'ell TIHhl It, Jpful. 'fh I.At 
D,· . 111art \\'elle1· k1n,lly in,p,•et(',l 111'al'l~· all of th , r·ti >ll'- he.J.C 
ll>-'d and hi :id,iet• 1·c!!nnli11!! thr>n1 i-.. k1•Pn]y npt11'l <.:iate,I. }Ii" 
g:I•Jlr.l'ie 11,,~c , ipti on-.... :is ~i,en in ~lissi,,ip] inn J\rd1·hiopucln . hll Y' 
li00n f ,•ct Ir dra\\·11 u pon ,111,l ill 111,111) plat ,.,_ r •Pit>d \ •rl>ati ,n . 
• \ 11thr.nti1· ,pc,·i111t 11" o i' ( r 111(/f n 1 •n111i11u~ri ,1ud (' . 141 1 \\ ,,11 · 
kin ell., f11n11,l11•d h_, \ Ir. f '.p·, .,11 I :111 F nt 11 i, ,., lTTJ 11. 

,11ns Pl. the' irl11•r11nl .-..ti·n,·turc < l <' , -, ll 

< :,•nn~- CRANAENA .-.I !all ·ind l 'l.11·kc 

l l11'-<·ript i ,n: ~li1·l l ft H"br;1tuli 1)J'n1. I\ tl i1·}l' ,-nl\ l \ 'th 
ont a 111t•dti.l11 ,inn, Th" ('1)r;1 111,·11 1·1 rg-1·. !)ltli J\I • Pt\ ·r ... 1'111!1!! u 
thr, 111nl1nJ1,il p ,rti,,11 ,f lil'. ,. ]\0,. lltlth:-,riun1 t r j,1n 11' ilur. :1li11a-... 
1·1,nq letr]_\ <·11, l'1·, ,,I Ii 1 hr d,•11 idi: I I wt,•s. lntPrn:01:-, ; 1 ,t 1p t 
p,t·11d,, ,_, riu:x j.._ d,, 1·!1,1, 11 , ]ij1-h 111·: l1P l' re 111· 111 u~ 1---,t 1l ll dil' 
d<'ltid1al I l:111'" lt1 I w , 11 t 11 d ntnl l.i 111PU·11•. I l1•n1· l n ,~ 
a11d of n1n1 l1 tat• kn°th Hr;1 ·h1aJ ,. h <' \\ itl1 1 

1'1.J.J l1tt1 r11a lJ: 1111· \I ,·11 1 ( '\ t•l11J'f'd ,,wl,t 1 p lut1, .11 · 
j 1';1 llS\ l'I -;1•h l,_v ,l ( I tl 1·,1 \ (' I i 11'.!I' pl. 1 . \\ I i,·li i_-.. I'( I f, l'fl t •11 I 
I)· 111,1r 1111• ;11>t-.: 11I th, ,.ti"·· l"p1111 1h1· i11n1·r. ,r 1·111 c· 1, t·. ' \ • 11 ·P 
() r t h (. lt i I " I' p I. l I (' ; I I I i l' () I rid ~ (', i IJ I I i ll: t l. ; t I) r ill\ I' I It 1 11 t l' . II r 
n1a1·, .. d11 11I tfi,, 1•11 ; r:!111111 ,111.l 1• ,11ti11tH· a1 t1•1,i11rl_, :1 ·11 ,-. \ht· 111 ti•· 
to 1111· fr ,,nt f ron1 \\I 11·1 th,_, :1n· 1•r1,d111·1d inl1 thf' ·1nr.1 T <'-'' 

('l'\ll';tl nduos llJ •ll l l tl11• liill!.!1' 1d,lt1' ,Ii, tdt tllat 1il;1!1' iJtfn thl'l'l -.ub
<'q11al part, 11r i11tn l\1111·,111 , t l:111•1•al 11, i,i1 II'- ;111.J I hrnn I l' 1·1·ntril 

0111• :1 11d in s11n11• Sjl"t.-t ', 111t· 1•1· 11al ri l•<t-. .Ill' :w ·Ptll}',tlli1• I I•: ... irn L1r 
rid!.!,'1· lik,· 1!1i,·k1·11i11'......; 1q,1111 11 ;• 1111•u ... 1tP ... , I" 11f th· 1L 11 • 1' ~,l; t, 

Tlt1• ltra1·lt1diu111 i ,I urt :111,l I 11,·l:t-..111·1 l1k1'. 11111 1ca1·hi11!.!" 111 tht' 
1nid dll' ,11· tit,• ,:1h1• '-.1uL11•1• ,ti \,nth ,ah1·, n1ark1•d h) <0n111·t11\111• 

.. 
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\':lh<> .Sinus a l sent in s(1n1r ,·a (•-. but n111re <'01n1nonl, ,ho\\-rtl a 
• 

a brna,l 1•1,01ly dl~tiiH'd d1-.1,rc. .... si1)ll n1on!! the nut , r.ior third of he 
,·1he. Jn 1.1re ,•,1 P the 1nnr!!i11-.. of the sinu, nn define 1 l>: roun,le l 
rid~ .... in ,,hi1 h (•fls(• th<' -.inll'i i, slight!) pr ,<luc~d. 11, k blu:ut, 
l'.Lther lur~e. 111a1lced aJtic•,tll! hy n snu1ll ·ireul r .1.orom II J al ,e 
<"1rdinnl .11-ea , t) ~111 II or nb rnt. lUlC'n1, ll:, tht JJ:-; 11dr) '-:·rin.x 
is ,hort un,l t ut .111<l t'<' t upon the deltidinl pln tr--. • \, '-tCtl in 

B 
C 

a 
0 

u 

... 
r 

8 II f (' 
th,· Jll dkl 
\ 11 \ . 

H 

\ i:roc, t,ou ( 
1 1 ll · " 1 w1 n ~ tJ1 

\a),, n 1 l t lll' dtitt,~l I • I 
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J K 

-.., ·1 i1111 11 u d"1U, l lrunf'll. u a rc r.1tht>t• -.t ,ut nnd lh, i1· 
"•'t,t I: di, •r 'l nt Thi .i t xt< 1d ful' \\ 1d a hot1I onv--.i th th 
to th(• 1·0111 1)1 1 h ,IH IL 

Hr.1 •'11, 11•.111., ,1, , 111\ l':\: : ts th<' l't di, l , 1tJt tJ1 
f'lll'\, t \II ,. 1 ~ I.\ 11, t I i11 1 t I ilJt 111idl1 1gtll. :-;111·f l t 

,t 1'1111~h I J' JIJI I ·\l:.. '" { l'tJll1 11• 'dly )'() 111d 
Iii ,· 1111 11,111 lin,· ,, tlH \~]\l' f:i 111 \\h it ! it 

r 

I ·1 t,· r;il ;1 n I 1 , .... ,·r, l · t, 1 .ti 111 11•~i 11s l 11 ,urn .... u;r 

rl ·1tt1111,I or '...:1·111I.\ ,·,111t·,1-.,• ·ii 111n t h 1 111 Ii II lill in \,ll!t:h. , 
ti11 ,urJ.it1·-. 11P t i 1· I h•1-;il ,J, 1•1, · n, ,ba1 pl~ d1111· ·t ·d t •\Lil' [ 

11p1 1os1l1 ,,11\1· lid, l'Jl,l lh, l ht· li11111, l'l-111 i, \\1111 l'I<'\ t 

1hf' !lttfll' q i 11, ,,1',1• Th, 1·rt11,tf 1•id 11 1s ,11d 1 l'llL,I, 

~111 1',t,·<• 11l Ii ,t It , ;11 1 s 111:, rk1 ,I Ii,, 11u111,•ro11s ti111 ('t'll ·,·11U 1 · " , 

li111'S\\11d1:1 r1 ,11•~ 1,r,1111 11 i[ ,11!.!the 111r~i1.lp 

\;tl\t'S 

H01narl,, : 'PJ11• ;il,11,·1· dp,,q·i1i1i n 1, J..1,1 I fq , 1, 
S{>{'l'l Ill( 11, l'l' ,111 11111 I t hl' T1 l \I, ... , h Is '11d 
( 't·d.1r \·:111,, li1 d, (Ii' 1·111tr.11 111\\,1 . . 

I 1 • 
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funn 1tion in C'C'ntral Io"·a, less common in the lo,yer mcn1bcr. Tra
, \! l'st' huh; of .. \l iehi'-!'an, )lineola lin1estone of :\lissouri. 

r1'11>es: Pl0-...iotypc•s );'l,. G3l<J, G317, 10123, 101~5, 10126 C.Il .B. 
No. fiO:i l .1 • ~I. 1'u. G-~OJ ::-;.l .I. 

Grona na iowcnsis ( ·1al,·in) 

Plate I, fi~s. 1-~ 

Teri bratula (nrup to11, Tia) ioll'c11si.s Calvin, nun. S. U. I. Lab. :N"at. Ilii;t. vol. 
I, p. 17 4, pl. ~. n~ 4. JS!-lO. 

('ra t111u1a w11 n, 1 Hall nntl Clark,•, Pal. N. Y. \ OI. VIII, pt. ~. p. :!fl;', pl. 80, 
lig~. 3!,-:'\\l, pl. s::, fi~. 41. JS!l~. 

Cran,1ciia 1r,11 n.,1s :-=-1'!1urhert, U. H. Grnl. RurYl'.V, Bull. S7, p. l -.-l. J qf),. 
Crawl( a tau (lll-6is ClPlantl, '\,i~c·ou~n Geo!. Xat. liist. c;un l'_\', Bull. ~l, p. 7~, 

(fl. 13. fig-~. 111, 11. 1 £1 11. 

( ' 11 a. I1a io11·, 1 1 \\""Pl1,1 r, ~Iis~ihl!ippi:tn Hrarhiopot.la, p. :!-HI. figs. a•j . 1H14. 
('ra11a tUJ iow , '· f',r:rn, ,n, IJcnn1i nu l•f Mi,,,ouri, p. fl5, pl. :!O, figs. ~0-'.:!'..!. 

Hl.!~. 

I ll'-...<·t iplion :- ~ht'll of rnctli111n size. --;uuoYate in outline, longer 
th ,111 "icle "ith the greatest width slightly anterior to the n1idlength, 
tl1,· anterior n1ar!.dti flat or hro:1dl,\ rnnn<lcrl. T)irnrn-.;ions of t,,o 
p11 i( t.' lll'S: ll'll!.!:lh oi pctlit·le Yal\'C '27.7 anJ 23.1-- 1nm,: l0n!!th of 
hr.11·hi ttl ,"ftlvc :2-1:. ~11111 '20.:5 n1n1.; \\ idth ~1.;3 and ~O. mm.; thic·kncs~ 
1, :! nn,1 1 L!l nun. 

I\ li,·ll· , :i h '->LJ'ull!.!1: eo11,cx. '°'Hrfa~ enr, ing gently an,1 n11i-
1,,rr11l_, fr1 111 1 Ill' lw,1k t11 tht' ~111t,•1 i11r n1ar~in, hrllac1l_, ru1111dt·,l trans
\ t ,, I_\ ,\lonr" thr n1 ·11i:111 l1tll fru1n \\ hi,·h thP. surfave an·hC's ...,Jiarply 
l I J l 1 1 r. l , 11d J 1bttn) 1~1t1•r.tL n1n1 ~ills thP. lat~ral n1arg-1n" sonH'-

111 " , l! • in~ 11'·11·1: at 1i~.d1t an!.!l"-, to the pl.11H' 11t' thl· ,ahr. 
~U1fh fll -.P11t or i 11die,1t0d uulJ h.'· ·, "h ► rt and rathP.r hruad l11urual 
t. :-;t111-.!l ll th,, s111•fa l·r· ,It' \\}li('h n1a;-. bP sli~lltl:-, dP-pr1•,s(1d ~111teriurl:,·. 
I, k l.1r'..!1', p1·un1i11t•nt. r<'ntl.v i11cur, ~•1. it, ;q,~x IH•:irin~ ,Ill o\'al 

11 Hn 11 ....., 1r 1 · • ht I ,, till' l1C'.1k t'orn,inS! a \t 1·.'· srn,1}.I, stn,n~l.'· 

l l 

I ,l-...1 ,. rd Lt.ti .irt•a Intt'l'llnll:,7

1 
tJie ps ·u lo-,:, rinx i-.; sh11rt. 

ii rill· ,l.-.lLidi,il 1 l,1te-... :111d 11. llt hin!.! tlH1 ,1 ~nt.il l·1n11·llae. 
1 t 1i L Jt101 t nd I I'\\, r,l nt1 :'i rl:, otHi- lj f h lie I, 11:.!lh of 

l y , t I ti :i l in i ► ,..., 1 i , n n II d \ ,, 1 :, ..., "Ii t h d I\ L' r-
1 h r. 

rn ,lt.1 C 1£.',, ll 11 
111 • 1,, H1nlt1 n 1l 11 .r'i 11 \l ,, '.! thr- 1111 di 111 lt11t• 

1 , , tun! 1, 1 n .!'l 11 '..!'1 1ttl_\ c·, ll\ ~·x 
, I I I 1 1<.c 1l 1 111 II, 1 •- 11 tl ·1 l>r 11 11.' :i rd11 d t11 t hi• 
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antcri,11· rnal'!!in. .\Ion!.!, tlll) IU\.!dian lin1· the su1·f , ,, ii; t1·a11s\ er,~1~ 
flath netl o r ''L'r,· !!Cntlv l'Oll' 1'X fro1n \\hi,·h the sul'fatT n1eh •, ,, ith . . 
incn :,sin!!; a l1111p1 ne s tn tln' lah'r:tl antl po,tcro-lnte1. l rnnl!.'111S. 
Beak rathL·r la r!!e. blllntl .v pointed, ,tr,Jugl) intur'\C'•~ riad pa r-tinlJ>· 
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1 h1' dent.ii ,111 k1 t ,\l, ln 11'' .111,l hl'a'\ .' 11d ti ,, -.t1'011fd) l ......,. ~ 

hrn~,· 1 l.1 1 i ,rell l'l abv, , 1 \ 1 ,1t, 11 Jiu 11, :--urfn, l\ b f:li 
\,thl-. 111.11'1,1d I)~ 1U111, I ll l))ll •'llll·i(• g t, ,,1h li1l1',. ( II. \\Cll 
pr, 111·,,,l pc1·itn1 1 Iii ·n 1i1\ 1.1,11.iti 

H1·n1.1rl ,: lh•· ub, , ,. J ,1·ripti0-n 
pl·1·1'1•1· ... ,, ('1111 1' \l, 11'1t. l1 Id lt•lll ( 

1
1:! I. --t 

d.tl1:i, l o\\;1 1h11 t~p lt 1,1lit 111 lh1 u l 

.J ,d 11s1111 ( ,>11111., t lt,•n• •J 1·1 J s r.tth, t' 11:i 
\\ l11 ,·li Ii.ts h1•1 11 r, f',·rn, I [ 1 ll11" \ 111 :\,llfl!'l · is I t' I 

.l n.l!.!tQ!.! 1'1·11111 th,· ti ~ 11 ·1, !..!i 11d t I II I 111 

n ·f( t'l'ill" th1 ir ,q11·i11111, t,J ( 1, ·1111 lll~lt t ll .\ .11 

;i-. 111 l1H · 1lit: ' l'lt, ll jll'•' Ill• 11, \II;\ 1•\ ,cl, Ill!., ,·.11111 

( \·d:i t· , ·.i11,, a 0 1· l':11 ll1 I' tl :11 1'11Jrl tl,11 11 1·1.[H'I 1·., tl 
H,1,·k t'ord. l• l\\,I. ,Is t I 1'11 d,•s,· lj I l•• 1 ,t d i•,. 

« i.•, 111T1•1i1· l · · I \·,hr \. 11, ,d· ,. 11tr:d :11 d "111th1'.1 • t·11 1 1,. 

(' , tl l;111,I\ 11 1111•,1111(• I \ 11, q Ill. 



Cra1uc< 1u1 i11frcq11cns n. sp. 
r 

Pla tc I , figs. 18 21 

f) rsC'ript ion: :--lH•ll sn1all, tht·1rcnlar to subpentagonal in out-
l int>, --li~htly lon'-'.<'l' than ,viclC' "ith the greatest ,ridth near the 
midi J?th. I >i1nl'nsion uf t • • hulotypc : length of pe<.licle valve 
11.3 nun.; lC'Hg th of bral'hial val, e !J.--:1: 111m.; ,ridt h 10.1 mn1.; thick-

,.. 
1 e-,s .). nnn. 

Pedi<'lP. ,·nh·e <lcpn•-;.,ed 1·01nex \\ith the greatest curYatnre in 
tl.0 urnl,on:il rt•gi1111. ~urfa<·e arehi11g ~ently fron1 beak to front, 
,e1·y !.!,'Puth· al'<·ltl'd tn1ns,crscl,· across the miclline fron1 ,vhich the . ' . 
s11rt:11·c slopr" ,rry gent!~· to the lateral and postero-latcral margins. 
Beak large, :--li!.!.'htl.v inc·ttr\·c,1. pierced hr a large C'ircnlar foramen 
th<> cli:1111PtPr ol' \\'hi<·h is al,ont one-tenth that of the len~th of the 
shell. ~nrta1·0. nf tlte shell bcnrDth the Jirak ilattr11c1l to forn1 a 
tr,11h\('lsr.l.) 1._'ln11gntt~ f.,lsc eanlinal ;irea the ~urfaec of "·hich is 
\Cl'_\" !.!Pl1tl~• <·011<·1J\'l'. Tn1 crn,tlly. the pseu,lo-s~·rjnx is :--hort and 
stout auil i" attachctl to the <1elti<1ial platcc.;. The short dental 
lu1n1 line arc ncarl~· vertieal and cli,·erge but slii:thtly in the rourse 
nf th ir length. 

nr:u·lti:tl ,al\'<· ,·<'rr gc11tly c·onYcx "ith the greatest curYatnre 
ncal' the rnidlcn!!th :--:urfnrc arC'hing YCl'Y gently fro,n the beak to 

A B 
C 

G H 

~ 

0 
( ,. 

J I( 

, 11), ,,, lions x :.: frnm tllt' r ,tral ]' ,rt1n11 of thE> 
~ut tlil' ::'h Jt p"1J1l,,-,yri1x and Y,rti,al ,ip11tal 

a•11l tJ1t• rli>utal .._ k, t~. Ith.,,, Jdat, ;11111 e1ura of 

ti u1, l .!."\11. J,ro· di:- r1111n,1Pd t J'.t l l'-\ C t'sPl,\· :d,111!.!' the n1id-
11 in \\hi ·h he ,uri 1·1• sl, 111" \"Irr !.!f't.11:· t,i ht lat0r:il rnar~ins. 

'-"'H.. 1: l. 1\. 11H· (' lll ',l\ hill•!(' r l~ltt ;I. llli!•li•r,it,·1:- 1•!1 \ :i11>d alH I\'(' 

h --li111 111 r n11il th1' J 11 t, 11, ]i(•rt' u ;1 ion i, ot' 1· .it i,, 1., larl!<' 
, l . l . ,. I It t · •1 a 11 ,ri r u, t lt1 :1 pr--;. :--111 i'a,·e 

,n.1k1.;IJ\ ,,, ,,.,1 ntr(·Uncbnt!!n\,·th . 
• 
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Rr,narks: ~This '-I e<·ies ran he readily distin!!nishc,l fron1 nny 
otl •'' here ,tudirLl by its rnmprt•s-,l:d for,n ana by the relatiY!:ly 
la rgc l H'il k and f, ,n1111rn. 

ll<·ru1TcneP :- ( 'rndined to the .\tr:·pa lint•ata z<111ule near the 
<·c11tr:il portion of the T> eYonin11 ..,trata at C'h,1rlrs 'itr, Io,Ya. It 
is an 1u1<·un11non fonn. 

TyJH',: lfoloty1,c No. ,n-11, par.1t.,pcs \). 70-1:2. "iO-l-L ,04'.l. 
'.II.It 

( ', ,n1a1 na 11111( ulaia 11. sp. 

JlJate I. fi!.!'-. ~~-:2~ 

l >\~e1 iptinn: shrll uf IDL'«liun1 size or sn1,tller. ,nltt>\atc to ,uh-
1,enta~onal in nutlin(>, lon~L·r than ,, ii.le "ith ti. L,l'l atL'"t ,\idt.h 
sliuhtly a11tcrio1· tu the 1nidJt,nuth. anlL•rinr n1ar!.!in !.!Cnll:- r1,111 1Cl cd. 
l>in1cnsiun nf the holot:·Jn' an,l a parat~ pr: lrn!!th ot' Jlt'11irlc ,·nhe 
~;3.:i an,1 :2n., 11 1111.: l1~11!!t Ii 1> • hra1·hinl Ya1Ye ~()_;, a11d 17 ,s 111111.: 
\\ id1 h :21. an11 1 ', rnn1 : t hir•1n c,s 11 :i and '7 n1n1 . 

P Ld1,·i1' Yal\' 111orler;.1t, ly {'u11\ \':--: ,\ itli 1b3 '..'Tt!.! ,t Cltl .. , alu1 c 
sli.,l11J., pn terinr to the 111i11]1'n~ th. ~111·fa<" t n·hi.ni! !.!r,ntl~- f1•01n 

h1·:1k tn l'rnnt st r1111gl_\ l'<1l111dr,l t r.1n "\ crsol} aJ<1J1g thC' llh: linn I. 
lr<1111 \\hir•h 1h11 surf,1t·1· nn·ht, ucntl> t11 tbc lnt"ral ; nd l 1st r -
I~ f(•t·· I rnal'g.ins. ~11111s \\ta!,, ·n rn,J'-I 1•11,1~, 1·,in-.i:-..Lin!.! of a 110 cl 
,h;1ll t1\\ d1•pr< .... H111 1.L·.11" the ant ·1•ior n1ar~i11: in r.11 'P 1··1,L", n :Ct iut 
ri,1'.!•· l111rd1,r" tlH' t1~trr1110. ,1111Pri, r Jh)l'tion H<·1k rnth' · 111· , 

lil11111 ., n1od l'.1at l.\ i111•111'\ PJ: 1n,1rk1d h> ;1 r.1tlH r Jar,., ci1 ·111 l l11r

;1nu 1 \\lu,·lt i,1i1c1hd n1'rr]\ ,tt 1j,1·ht n11 11 }1',tolh1' 1d 110 nf th, 
• C' "" 

,. l,1•. \· ;1lsr. ,·n1 lin:il are,1 , e 1') :--Tn 111 L1I' :1b t nt Jlll n1nll:·· il 
p-,1 LI I t "·' rill X i, 'iJ111l't an, l fl\ pr The tl1 111: l lii1n 1 la n L't 1 ID tl '-l I l,1 
'Ii,\ )'~t•l)I an, I I:-;: pd fqr,, ,ll d 1, .... , th;J.11 t')J t ,j:,;: l () tuAJ, ...,11• t I ' 
ti' \,l}\(' 

Br:H1hinl ,.11'<' li~htl. · l11s, ,·nn,·l''- tha11 th•~ p',li•· '\\ ith t 
(' f ,·nr\ ·1 111·1· 11 a 1• 1J1,· 11 1 idl 11•_ 11, :-: 1rt,1<·t' :u "11in• 11 

th<' lic.lk 1 1) th ;111l1·rio · 111ar!!i11 \in1, ,lJ~ rnun ll.ltl 11 u ,11,1•1 
tlr nH·dian li11l' fr(llll \\}111•!1 tl1 l! sl,,p..., ,r1,\ ••111 tl 
l tl< ral a11,l I" -,ti 1n-J. 1~, , .. I 111 ,i ,. ~.., th~ 
:-;litrhtJ.,· P-l1·,·:1t,·d 111 .... i:d l.\ ;lion!! ti 1, y 
,111· II :ind Jar ~t I~• 1'11111· 1 l, · 
\ ,I I \ I t I J) . I! ~. 

a), ,, , l 11 



radi.1ti11Q' 1 ro111 th<' hcak. 
roneuntri · line, 1,f ~1'11\\ th. 
patten1 o,..-nriing n" "01' 11 

~nrf,tt·c ()f h1)th \al\'t's 1narkctl Ii~• fine 
..\ lo .. -;t sJ•<'f'i1n011s sho,, tho 1..•l'i 11inul t·(il11r 

rnnc·ulac of 1·hoe11lat0-l r<_1\, 11 hnP. Tl11's" 
J11t'lfll' :111,l nr ~,·,ltt1 1· d 1.1tlt1 r ('', 11ly po nt'(I up to l min. n 

0 
B C 0 t , 

G 

H J K L 

Fj~, I, \ - ri•'- cf 12 
,-}1r-ll ol' ,·ron-~1.t, ( 

ross- tiop~ ( 1.-,, .. n ., tlit r, trnl J rt ion f th,• 
sho,\ing th• p 11d -J ri i ud clu1tal l:..1n1, Ila of 

the J d~ le , ln au k L rl·1t l1111!! pint , ll(l ru1:L l.L tlw J ra l11nl 
\'!l!\e. 

o,e1• the shell at dbtau<:es uf f1011t I to :2 n1illin11•1t•1-s frorn 11:ic·h 11th1•r. 
Th!l ,·olurinQ' rnnte1inl is ernlH'ddrd in the sh<'ll nbstanL·I'. 

I{ rn, 1 k :-Thi' f11rn1 1nu,t vlusl'l)· 1·1•lathl to I his i11 t h1 I 11\\ a 
l)c1•u11ia11 i <', 11tl11i11i 01' the lla1·kbe1r_1 f11rr11atinn. Fro111 tltio.; 
, ·• marululu diff ,1· in its \llli t'or1nl~ sn1ti!IP.l' sjzp l.!'l'l'ater 1•1111,·t·xity 
< f hn Vi,d\c::;, 11d iJ th aJ m, I 1•111n1il I' :th!.PI]•· ui" :1 1' d,1 ,·.11·d111:d 
~r n, Uotl1 fil10\\' 1•1JI ,1· 11.t t rus lit1t ,, h .1·cas t lt·1t of ('. 1,111, ul11t,1 
1·01--i ts <J f n1·1Jl r,,.,u~ di, Jiln1tr, l 111 .. ,·ida<: th.it , l <' , ,I ·i11i <•on-

I Tllll(11 Wl":!t t JII· 

·. al l~. ,\ 1 j , .J \ qt 
!l , \ 11 i 1 • h ; 11 , \ , r .' i r re!.! 1 ii a r i 11 pus i I i o 11 o 11 

al tl1 · t,, , I 1c«'il.}s 1·,111 he ·epara ted ,, it Ii 
• 

'lt1·lll'n 111·<': nfiJH',J t,, th, l•::itu11i:1 z ,nul' 1l1'ar th• t11p ol' the 
~I --.1,.111 < 1it~ snhstr1~e 1)1' tlic :--;1it,JI rv1·k. lt is p.tr1 i,·ularl) 1·ut111no11 

i1 t11e Hann1ga1·,1u1 1r phi!'>(' 011 th 1JI' :\ura Springs, l o\\a, but bus 
1,,., 11 r,,tn1cl fl fnr 0111ll\Va1 1 as (; reelH', Io,rn. 

'l)lH ~ lf ,lul:i"~ No, 1'-1:3, parut_vpcs Nu. :!G:-i, J]s~, 1V·<3, llS-1 
<'111 1 '' (j-.:<• · 1·1 • >. .l-' ) • ..J ,. • - • • 

1 q f I 

f 'nou111111 pUtl'irosl ru n. SJ). 

Plat,, 1 r, fig:-i. J :i. 

,·rip i 111: :-;It,·11 d 1ll('di1t111 , iz(• s11IH1\·;1t1• 111 11111l ill<\ lon~~r 
, 1'11· \·,itl1 111 1 ,,,•,;it· I \\tdtl, \:1r.vi11~ fn,111 slightly a111e1·iur 

1111 ll1, •tit 11 ,I 1, i1il 1·•Jllkl•l<-1al1h· 11ost(•rior 1o tli1· 1nidl,,11o·(h ' '°' I 
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K<>RTIIERN DE\,.OXL .. \N TEREBRATlrL ... \. CE.A. 13 

C'ranacna calt•ini of the IIackberry and 0. iowensis of the Cedar • 
,,.allc~· but can be distiuguished readily from both by its small in-
con~picnolLs beak and sn1'111 foran1en. 

OcC'nr1~•nt• .-l' n.th1l·d to he C\1marophoria zonule at the top 
of the 1\lason l'itY snhsta!!c the Shellrock onlv in the Yicinity of • • • 
~01 :--- >ri11g-s, luwa. 

Types :-IIolot} pe No. D-± 7, para types No. 196, -138, 1001, 170-, 
C.H.B. ~o. G-~97 ~- lT. I. 

l'ranacna s11rco11l111ga n. sp. 

l)late II, figs. 6-9 

Description :-:Shell small, suhquaclrate in outline, longer than 
·wide ~ith the greate-;t \\idlh posterior to the midlength, anterior 
margin na1To,vly ronnded. l)i1nensions of the holot}1Je: length of 
pc<lie:le YalYe 13.'.2 nm1.: lcn~th of brachial Yah·c 13.7 rnn1.; \\idth 
G.1 mn1.; thiclu1ess 6.::i 1nn1. 

Pediclc vah e moderately convex. Surfare arching gently from 
beak to front \\-ith the greatest cnrYaturc posterior to the mid
len~th, sh .. 1rply roun<lctl tranin·ersely across the n1edian line from 
"·hich the surface slopes rather sharply to the lateral margins. 
Beak rather large, moderately incurYed, marked apically by a small 
circ-ular foran1en ,rhich is directed posteriorly at an angle of a bout 
fifty <lcgrces to the plane of the -valYe. I nternally, the dental 
lamcllae extent for,Ynr11 about one-sixth the length of the val-ve. 

I~rathial vah·e slightly less couyex than the pe<liele \\'ith the 
greate"t (•llr\·atttr<' sliglitly anterior to the beak. Surface curri11g 
-ver)T ge1itlr fruni the beak tn the anterior n1argin, narro,vly rounded 
transversely along the n1idl ine fro1n ,vhic-h the surface ~lopes rather 
::.harply to the lateral aH<l po-.tero-latcral 1nargi11s. 1\ si<]e fro1n 
lieayy dental ::.o<:kets sho,\7.l through the translucent '>hell the in
ternal ehara<;ters are lu1k110\\11. Sur face of both Yah·es n1arkct1 by 
vc1·y fine ro11tent1·ic gro,,·th lines. 

J{en1arks :- The ahoYe description is based upon one spel·irnen, 
the ~enera l forn1 of ,,hi<'h is so tu1ique that Reparatiou a-; a distinct 
s1,ceif's seen1s \\a1Tanted. Nu other terebratuloid is kHo,vn to oc<·nr 
in th e. zonnlc or zqne in ,,·hi1·h this spr<·ies 0<'(·11rs. lt <'an be readily 
disti11°·ni-.he<l fro1n othrr spe<·il·s here drs1·rili<'d by its elongate, 
coffi11IikC' shape, its <'oniparati,el~ straight later·al ,nargins and by 
the i,!Jtuse heak an11 po .... tc·ro-l;itt:ral n1argi11<.;. 

(lc·1 u1rt'11 ·c. : ('uuf-111('d ((J 1he .,\hc1Jlites zouule near the base of 
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in the un1bo11al re!!ion · flattrne1l or br(ladlY r11unclc,l tran-:, l•r,ch· . . 
along the. midline f ron1 ,vhil'h the snrfa<.'C' n r,·h s "·ith i11c·rcn-;ing 
l'vn,exity t,, the lutrral and 110-..teru-lalt' rnl rna1·~i11s, ~ ill lh "1 .ik, 
h 11noot ra.;;es c.:onfinel to a 1ghl tlntt ,ni11 g vt th,, h JI nc:ir the 
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0 E 
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J 
I \ ...., , 

G H l 

F i _: . li. A BPrie~ or l~ l'r0~-40(> tio1:, (.· -! ) from tlw r -tnd pJ rtJ•>n of tli 
shcll of Gra nt d 7,r ti 'JI i1 .r. :,ho\\ iug- th r- l1o rt I - ~ud o ~ rinx ·w 1 le u tnl 
lamr,Jla • of th1• r .-.flj .-J" , a ln; uurl the ,I, 11tnl , 1,wkets, c·•Hll'll'-" hin,.., pl i t an l 
,·rura of th e bra i:: hial nth·,•. 

nnt e:r io r 1n11r!!in. l1rak bl1111t, ffi(ldera tc·l~ i1H·urrcd 1 rn:1rk1 ,l npi1·al~ 
ly by a 1•u th0 r large. <·i1•c•ular for;in1c11 ,.,Jti1·h is dirl'1·ted 1,11 t11 riurlr 
i i ;111 a n~ll! of o. hont e,"nf y de"r<'cs tu 111(• plant• ot the \ ith , •. 
J'alsc l'a rdina l ,tn a ah rn it. J11t <1111all.\ 1 h, ps,.11d1 s_,·rj11:-; i ,, r-y 
sho-:rt fJlltl i-... n1 lilcll< I t , th<· !lrltidi,d r,Int, '.'I, 'J'lH· st (, l t d 'II nl 
la1ncll:J l' <>:'1:tf'tlll l

0

ul'\ \ Ul'd nl,o tt 0 11t•4 6. 'th of th,, !111!.!th of th<· \iih·(1 , 

1'c.n in su<> , i, c (' ·tia11 th r di,< I'!.! JJHider,1teJ., both 11p\,·1r l 
<111 l iflt'\\ 1r<l . 

I'ira,·11ial ,al·,1' tn11 -:idr.ra lil)· )t>-.;s c 11 \r.x h·111 thP p<di,·lc \\ilh 
thr. «rea t<·-...t <•llJ'\'al lll'G h1 the 11r11hona.l rpr, j 111 • ·11rf : c•1 a,. ·hi1" 
t!"t1t}t; f r 1.,m beak to fr,'in f, natT('i \\'IY ru1111ded t ran-..., 1'r:--,.h \\ 1th th . . . 
nr l'a~r. ~lopin~ r:1ther sh~1 q,I>· t'rcnn th,· rnjdli1H• Jnt1'rn,tll.,. tit 
l<•n tal ,x·k<'ts f11·c· strong :ind hr.:ny und t he 1,o-._11•1" i11r. p r 1·f111';tlit 11 

1 rath l' larQ'<· ,J.\s 5< f' l1 in s01· t io11 1hr. hi11g 1· platu: is l,n1:1 ll) \ . 
h:i) ir. l ,~itlt ti o ,-,·ural ri, !.!'"~ l,\ ing nr.nr· th11 t11ps , · ti • \ '.T h•· 

c·nt1r hing" Jilate i-... ,vc•ll c·l<•vat<'d al,o, , tbP s} 1 I 1l11ur 

Hr•tnark :- 'n 111r:1111 71rc 1·i\11ri11r r•;in lu• r 1:idd.\· dist 1n:.:t1i---h1'd 
fr.nnr ('. S(J.111i11 '1.!, l 1 cit th1c pap1~r h. · the. ltlun t IH"1k. 1-!'I t ,ltt>I' prn11<1!'• 
fiJ1 atP ,viJth and Ii. · t l" )r- ._,,~1· on 1·xif y rt 1111· ah,,s. 

(/f•c:11rrn 11· . '• 111fi11 ·d t, th1 --:<·h11t·li rt1•lla ,.,,11 11 11• n ,·ar lli1· IJ;1sr: 

<J th" Kura ~ 1!1 t: '"' ol' tit<· ~li1·L1 r1wk 11 ha. hl'<'ll lou11d 011!~· in 
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the , icinity o i Rorkfonl. To,\'a, "here it is a rather conlillon form. 
Types :-Ilolotype ~o. 1179, paratypcs ~o. 52. 1177. 117:S C.1-LB. 

(.'r1111ac1111 brt 1·il1111u lla n. sp. 

1)1 · t II fio · •)') .,-t.1 C , --~· -•J --- - I 

I)eseription: ~hell nf 1nPt1inn1 ,ize, ,uhrhon1hit· to snl10Yatc in 
outline, loll'.!l'I' than \\ide "ith tlH· !!ICate,t ,Yidth slightl~ anterior 
to the 111idl\.!I1!!th. Uin1cnsinn, ot the holut:,·pe: lc11!.?;th :2:3.!-- nun.; 

,Yi<1th 1'"'.-1111111. ; tlli<·knc,, 11.1 rnr1 
Pc,1irle \'alro n101\1'nte1r cun,cx ,,ith the greatest eur,·nt1trc in 

th<' nn1hnnal l'l'!.!in11 ~n1 t'aec arehin!! !!·entlY frn111 the l1cak to the 
~ . 

anterior n1ar!,!in. 11a1nn,h· rottnt1etl tra11s,C'1sL•lv ,,ith the snr1al'C 
' . . 

al'l·hing- ti:rntl, tr,1111 the n1icllinc t,> the h.tt'n l nn,1 pu-.tero-lalcral 
1nar~1ns. Sinus ah,l'nt. I~eak s1nall. hlunt, 1noderatl'ly incnr,·L1ll. 

0 
A 8 E r G 

C 
0 

'--J 
J K 

H 
Fig. i. \ ~1•1 irs of 11 c10-<'- ,<i·,·tionc; (;x ~) fro1n th · 10:-:tral p,i1 tion If th, 

• 

~ht'll of r ·011a, /1(1 ur, rilam, Ila ~hnwin~ th~ p-t>u<lo --~ rill\: a1ul -..hort 
la1uell:1,· .of thf' 1,•<licl,· \ ah · antl th, ,1outal --<• k1:t:-. hiu~P plntc a <l Clt 
tlH' hrad1 :tl ,alvl'. -

n1:1rkcd apirall)· hy a qn:111 c-irt·Hlnr i'or,nncn whi<·h i, dirl' l(,1 
n1osl :it ri; .. d1t ;111! . .d<'s to the plane of thl , .th c. lJJt('1 nalJ:. th 
p,r.udo ,:i, 1 in~ is atta,·h •d t 11 th' ,lt>ltiili;J.l 1•l,1tc, Thn 
l.,n 1<ill:if n 1·r· , r.r, ,h 11· c::-.:tendin!l fpr\\,ll·tl l•'"" thr11 011<'! t 1 

l,·11• . .!tlt, r t ltt' ,al,,•. 
Hru<'h ial , .,1, 1 n<>· rl:- as •·t 11,·r ~ ·1-.. t,lll pl.lit;,ll ,, l tl 

t1r.p1h at or ,li!!htl:i, p11stf'ri11r to tlie 111i,1l,·11!.dh :--11 
J'l)\l\ldt ,1 1 l';tl'l--\ (')':-.r"'·'" ; Ill\!.! idlinc' f 111111 \\Thi<'li i 
,h;1 rpl:i, to t hr. l.tt r,il an, l I I, 1t r,tl rn,u ~i11-.; 

p11:--1t'ri, r 1w1•fq1•;iti1111 i, ·, ,1r1 1 • · 
e,1 ;1111,,r 1 ,,.,. __ · 

l{1'lll' . 

It I ( '. /J 



n1ore elongate form. larger beak antl more ronY<'X hrarhial ,·alvl'. 

I nternallr. C. b,-cl'il11111£lla n1ar he readily <li:-din~nishel1 hy i1s :--hurt 
dentnl lan1cllac. its short and attar·hed i,,enclo-syrinx a1Hl its short 

highlJ elevated :.:1.;.., lat 
()r<·ttrrcnce: - < 'onfincd tu the Ya1i1,11s n1c1nlH'l'"- ui thP 1·p!JL'l' 

.\c·tinoot101na zone at th t 1i or the .\or,1 :-.11bsla~1• 01 the- ~hell
rol'k. It j:, rnust <'•t1nn1on in !he P,e ,1dt,tcc·tus zunulc i11 the H, l'k
ford and .\'ur,1 :--pi ings phase-... 

T:pes:-ll11ot.'[1c ~o. 1~~1. parn1)pes :'\,1. '.2:1s, +OU, 71'.2 !'. II.IL 

( 'nn1ur11u roll'ini ( ITa11 and ,,·1iitfiPld ) 

P late ITT, figs. 1-7 

Grypto11rlla nulora IIall aud Vl1tilfi1•l(l, :!~1·11. .\un. R,,l't. X1·w 1'ork 'tat1' C:,h. 
p. :!:!5. 1-.;;:1. 

Cry1Jto11rlla rah'i1ti Jfall an,l ,Yhitfi.,Jtl. ibidrm, p. :.:!: 0. I i:'. 
Cr_l/pto11,ll11 culti i ,,hit1·a,~"i ( on t. ('an. Pal. ,ol. I. p. :2:::;. lS!)l. 
Didasma raltini J:fnll awl <'lark,•, Pa.I. );°PW York, \ 1, ,rTIT pt. :!. 11. !.!'.lli. 

(not fig". ~0-:!:!, pl. "'0). l'-!"l-1. 
Dida.sma calt•ini ~f'hurh,,rt, U. 14. Gt'ol. Rur,. Rull. ~;, p , ~ 1:2. 1,r,; 
(;rana flna calt·i,ii Fenton, Am. ,J our. Rr·i. -1th. :-Pr. ,ol. -!S, p. 3i:2. Hll !"I. 
? Cranamia cali·i11i Bra.nson, Di>,oniau of ~fissouri. p. fl!, (not Jig,. ;: .. i, ]JI. 

20, fig. 5, pl. 1~). lfl:!2. 
Cra,wr:11rlla I alt•i 11i Fenton an,1 F,•nton, ('ont. ~u-<. G,•111. Univ. 1fic)1. Yt•l. I, 

p. 1::2, fig-;.. 2;~ 2,"5, pl. :.!5. 19:.!-!. 
Ditlasma rolt·ini Nie ,la:-, C'anarli;u, Gi'ol. Sur,. In•ll'X to Pal. p. !13. 1~1:!l>. 

De.scri1,tinu :-~hP.ll L1rgc. subo,atc 1o ::a1bp0111it~nnal lll 1,t1 tli n 
lon<l'ct· than ,vid(' ,,ith thr. g1·lat<'~t ,,idth 110:ir th1.: 11,idlr.n~th nu

terror 1n;11gin fl.it or hrondly ro111,d1 d. I >in1<>11siuns of 1,ro pll~sio 
type,.,: length uf 1,edir•l<> ,·ahc 8~{. an, l :3-4 '.J n11n.: ]Pngth ol l>rn1..li ial 

Yah·c ~~.3 and 31. mn1.; \\i 0 l1h :29.7 a11,l :-n.:1 nu11. 1 1l,ic:kness 1:3 a11d 
12.5 mn1. 

P <><l if' l~ ,·al\'C. gcntl) <·on,0x ,yith thf' g·1·~at1•st <'111·,;i t ,111· J111 t nur 
to he 1ni,Jl1·ngth. ~urt'a<·e. archin'.! gc11tlr l'r1111, h,,ak lo fr,n1 t 
flattened or broadly roundetl aloug the 1nidli1H• fr, 111 \\ l1i,·li tl,l~ 
snrfa<·<; arc·h0.s \Pry g1>ntl:· tu 1hr. lateral and pq 1• 1'<i-l·110r;il 111.11 

gins. Tl11, ...,inn" 1n:i_, hr :1h-;1•nt l11tt i11 111 ht 1•;,..,( ... if 1, ht,\\ 11 ;1 a 
hrua,1 flattc11<•1l :iren 011 th e. .int~rior thinl of l11t \;ii,•. It 1,•ly the 
n1arl-{ins of the.sinus ,1r~ d"fint•1l ll\ ;1Jn1 1i,t dt> J•J"t i< lls 111 ,,hid1 ,·a,, 
thP sinus is p1 odue,·d int o ;1 sh,11 t st1l1rpwd1 ·11,r• Ir 'I!" ii 1·:-dr11 i,,1,. 
J~eak large, hlnnt, mo,lr·ratcl:- i11enr,1 d ,nnl'k, I ~q,i,··illy h:- ;1 1:irg<· 

11lwi1 • tlar fnran1cn \\ hi,·h i, dirr>r·l1 1d p, ferinrl) ;1 l :tit .ing-lt· of 



, 

1 

ahuut s(.'\ cnl ~• <1<' . .!Tl'Cs to the plan<' of the \'ah e. l'alse cal'dinal 
area <·on1parativ0ly largt>. it~ :::urfnr•e g1•11tly eon aYe. Tnteruall~--. 
t Ill :-,l(1llt p-.Pudn--syrinx dn<>s nnt J l'st ull the dclt iJial p]a c, The 
, 11<·l d0ntal l;uncllaa I xtcnd for\\ard nhout ont•-sixth the lcugth 
oi' the \·ah e. 

A I C D E f' 

H J 

1 ·1g. "· ,\ .. rru~" "' r-ti 11, (x .75) from th~ ro~trnl porti u of thn 
:--lu·l\ of C,,,na a l'-Olu i h1,w11...; the !i''"1du ,~ r11ix aud d, utal lnml'Un, b f ' 
I" dlt'l "~h•• :u1 I Lb( d ntal , ~k t • IL111ge J lut 01 u <!nu.,, of ilk hrn iinl 
, ,h1. 

n1a •hial \Uhl· light]~ ]cs-. (lt]l\l'. 1hnn the P"di 1 
ar,·hin t ,,,rv ~<'nth f1 1n1 I 1 11 k tu Ll.ll 1lt1 i-i 1 n1u.r .. .du . . 
I 111111d\ d I I a11-. I ]'-I h :ll 1J1•r th1' 1111c.1litt' fr111n \\ bicl1 th, 

' 

;--;urfn ·" 
u \ ,1cJl~ 

,1 1·r hc·s '.!t•1\tly lll tll' la!PJ I 1n 11 !!i11-.. In s llll' <'U'-( ...... 1111, t,1.n rio1· 
thir,J 11 the \ .,h·e is fhl1 lt n d nnd on thti'.'it' -.ppci1nt ns \\itJ1 , cll 
olPti ,•d si1 11-. in the pc<li1·lc ,ahe 1hl' snrf.11·0 i" c•til'l ~s111111' 1:2: 
1 l1•,· 11.'.d llllo · short tlattenl'd l'nhl the n1argins Lit \\hll'h (Ir' (I· 

lint ,l h_\ ,.;h, llu\\ d1•p1·1''-"i11n:-:, Intl'r11:1ll:. the brtiad hin!.!1' ]•l,llt' is 

ht 11 li 0 h tt., l'l . tcd ahtnl' thr. ,hell 11111)1' an,1 tht l O\iC l1l' 

p11t11J,1'
0

11 111. 11 :--;ur ,11• • ol huth ,aht-. 1nnrkc• 1 I 11111111'1 • ,._ 

t '" '' ·1• 1 1111c ,, • '(1" th ,,hit·b nrl' n10-.L 111 irk d 11 nr 1h11 

I 1 111:111_, ,. s , th,• 1 ri••i11al ,. il11r 1•,1ttt•r11 is ..._]io,, LI 

<.;Jn tll 1r1·11"1tl 11' sJ • 11" l'r., 111 1•IH'liaJ tu l\\11 n1illinl\ ll r , i 1 li,1 1111 1'!' 

·1 11d "]1i<'l1 ,ire 1rn•,:rul·11l_\ '-'1',ltt,·r\'d ll\C'r hvth ,ah•es, 
H1111.1t·ks: (l1ll) 11111 s 111•1·i1s fr11 1n 1he Io"a !)P,01i,1n 

( ' 111{1·i1il 1·l1r,1·l: 1•1\011CTh t, 1 \\arr. 11t t'< 1np.1ri"on 'I1hn s l\'\' 

( • 111111 uL11l 1 ,it· th1' , 'h lru, ·k 1·11n11:itft111 ,, hi,·h differs 

prl' '1 "I 1''> 1n it u11iinn11lv -.1nnlkr · 1'. n10 

: 11.J i11 thL' difiL'l' 
lntu Th 
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spceies in its large foramen, obtuse postero-lateral n1argin and 
r(latiYe curYaturc of the Yalves. 

< )ccurrenc-e :-(1
• culi•ini apparently is confined to the Norton

e<'hinns zonule ne..11 tl. 1 er of the Cerro C¾orclo substagc of the 
IIa,·kb('1 r:,. It is a rather eommon form and has been found "·her
e, e r 1hl~t ho rizo1 1s expo,( in 11,loyd anJ. Cerro C¾ordo counties of 
north~rn Io,va. The furrn figured under this species by liall and 
( 

1la rke is t•1-roneousl \' i den tificll. C'. ca lvin i <locs not occur at. 
• 

Buffalo, Io,,·a, or in any kno,vn fa1tnulc of the Cedar \'alley. 
T) pes: -Plesiotypes ~o. 3159, 3176, 3561, 3920, 42~6, -!473 C.11.B. 

"o. 6-~96, 6-903 s. e. 1. 

Cranacna nat•icclla (Hall) 

Plate III, figs. S-16 

T1 rd,rrrtala nad,·rlla IIall 1 Pal. New York, vol. I\', p 391, pl. GO, figs. 38-44. 
1~13i. 

C1 >itrondla ! nat'icdla J-Iall and Clarke, Pal. New York, Yol. YIII, pt. :!e1 pl. 
ifl, figR. 40-4:!. 18£15. 

C1 ntro11dla f 11a11icclla Rchuchert, U. S. Gcol. Burv. Bull. 87, p. 171. 1897. 
Ct ntro11, lla 1wt·ictlla C. L. Fenton, _'un.. Jour. Sci. 4th. set. vol. -18, p. 372. 

('ranu rndla ,wt'irrlla Fenton and Fenton, Cont. Mus. Geol. UniY. 11ich. vol. T. 
p. J:3(), tl'Xt fig. 9, pl. ~5, figs. 18-~2. 19:!4. 

l)rse11ption :-:-;hell small, subo,ate in outline, longer than ,ville 
,, ith the ~rcatcst ,ridth sliQhtl~ anterior to the midlcngth, anterior 
n1:il'gin I 1•ualll) roun(let.l. l>i,nensious of a plcsiotype: length of 
JH•li<·ll' Yahe 13 '-i 1nm.; length or braehial ,·alve l~. mm.; \Yidth 
10 !I n1n1,; thiekness G.rr.7 mm. 

Pe1li<·le , nlve n1o<lt'rately (•onYex. ~urface arehing gently fro1n 
the beak to the anterior margin,-tlattcned or broauly rounded 
I ran,Yer-..,1'lr along the n1e<liau line fron1 ,,hil'h the surfaee slopes 
gently to the lateral margins and arches more strongly to tl1e 
po,terQ-lateral margins. In most cases the sinus is absent; rarely 
it is i1Hlieated by a broad, poorly defined, ftattene<l area near the 
iru11t ui the "hell. Beak large, blunt, moderately incttr\·e<l, pien:ell 
,tpil·,dly 1,y :i sn1all OYal foramen ,vhi('h is directed pusteriorly at 
a11 an~le of ,.bout se\·enty t1egrees to the plane I f the vah·e. l'al,e 
1·n r,lin,d a l'l.:,l ,n1r1ll n11'1 ll<'arl:· at ri: . .dit an~lC', tn tlir, plane of the 

Int '111ally. thr. p,L'll\lu•": l'inx is ~hurt allil 1 rL·e. The :-;tl'ung 

.._ 1h1 ,, r.1Jh,1 dc1111:1I l.nncllnv extt:;11,l Jut \\·ard ahollt one-fifth the 
ul th,, , nh e. 
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onlv fro1n I1~lovd an<l Cerl'o (}ordo counties of northern 
• • 

1') pc') :-Plc-;iot) pes ?\o. 31-1-!, 31-!J, 317+, 3177 C'.II.B. !\o. 6-900, 
G-90~ ~- 1-. I. 

(' 1·a LCIIII n1iL lll(I n. sp. 

P late III. fig-;. :21 -'.2:i 

I>rst·ription :-~hell 1ninnte. suhoYatc to :-;Uhprntngonal in out
line, lo11gPr than \\i1le \Yith the greatest \ridth \\<·11 ant<'rior tu the 
n1idh:1H.?,th, antcriur 1uargin flattcncll or broad!)· ruunt1c1l. l)i1ncn
:-.ions ot the holotypc: length of pcdiclc , alYc ;) 7 n1n1.; lc•ngth uL 
hra<:hial ,·al\'e J. l n1m.; ,Yidth -LS n1n1.; thi<:k11e<:;s :2.~ n1n1. 

l)etli<.:lc YalYc 1110<.lcratcly c·on;-cx. ,vith the greatest rur\'Dtnre 
sli~htly posterior to the 1nil1lcngth. ~urf:u·c ard1i11g· gc11tly fron1 

bcnk to front, na1·1·0,vlr roundc1l trans,ersl'I~- along the n1idli11c 

@ 0 
A 

~ B 

C D E 

~ '<::::::::7 ~ ' \ 

F G " 
Pi~. lll • . A -t111·s nf u111 ,-r ,-.-...,pdiotl." (x ::-. ) from till' 10-.tJ:il J1t11tion of 

ti ~h, JI l\f (' 11~11, 1 ,1 mi, ulu ,ho,1 in6 th,• ps •udo·'-',) rinx and d, 11tal lnm,·Jla,• 
r,t I ll• J"' •li 1 · \ah·t• and hin~c u\at,·. , u1a :11111 c11•ntal ~,..-kl't:-- of th,· hr-a.-\11uJ 
\ah 

\\ hi<·h the :-.nrfa1·e n n·h ·s gl1ll Lly tu the lat ·ral and I u,lt•ro-

1.tll' I ,ti 1nar!!:in::;. Deak eo1nparat iYely lat·~G. hll111t. n1a ·kPd hr a 
11u1~ute ,·i 1·1·ulur iora1nen \\ lu('h is llil'Ct;tCd alnllist at 1·i'.!.lll ;1 ugl s 
t,1 thl' plane of the ,ahe. I11tcr11ally; thl\ psr.udo ": l'illx is ,l101 t 

:111,I f.11 e. 1 ho th in. short dl'llta l lan1elh1e ex.tend ·01•,r.ird al, (1! 

u1 l ., •, t>Illh thl' ll·tu.:lh uf th , ,dYc. 
liI"l\ hi ti , ;11\ • ,bgl 1ly· 11111re 1•1)11\ x t,han 111<' l'".111"11• "ith !lit> 

ti Ii 1Ha1 till· rnitll1•n!Jti1 ~lll1:'1<!1 ,. I\11 '..'. ;;l11tl., .rnd 
l Ill h· l'lll1l bt'd k tu , , it, I I' n 11 \ l ,u11, 1'• l t1 1h, I r-.,111 •.. l'I 1,s . . . 

np,\ 1111' 1 ,1n ,,hi,·lr ,111J,tc·,· .11,·l11, 1.1 h 1 -.,tr 11 •J., l I tli1• 

li mi. 11:-,. th,· 1 nth I I ,,,,cl hiJ1_' I Lit' i lii•.!lil., 



el1, att•,l ,1hu, c the ~ht1ll Hour a1icl is tli, iclecl into thu.'e \\ell 
1narkrJ 11arts \\hil'h lie at ,1hu11t 1hc snntc> g<'11l'r,d le\'l'l. The pus

tcrior per1uratiun is 1:01nparati,ely latgl'. 
l{e1narks :-Tliis little spl'l'il's <·n11 be dist in'!llishecl trorn (' H ,11i-

1111l,1 nf the ~l1tllrutk b~ it;-; hlunt beak a11cl 1110n' ('lon!!alt.: 1111 rn. 
(h·1·u1-rt11<·1;. l'ontin<'d to the c·e11tr,il pu1tic111 ol tlie (l\\l'll ,111J

st11g1' or the 1 latkht•J') ~. It is quite ('C)lllll\(lll in tht Stll:tl'll·ll.i ZOlilil•· 

at RtH'k\\Cll! ro,,a. \\hCl(' it is ,1ss,ll'i 1tr>d \\ith ('. /'(JI l,w1lltil is. It 
is e11t1ally 1·01n1no11 iu tl1l' c·111T1 ,pnnclill!..! ;\li1·11l,1 Y.,11111lv ~l ( J•.,c 11, 

(; l'\>\' C of \\ h i,·h it is thl' onh kilo\\ 11 h'l'l1h1·;1 t ul 1d . • 

Ty11rs: liolot) 1,e .\u. :-!173, pa rat~ pe, l'\n. -!OIIJ. -1-:27~ t '.11 .n. 

Plat,· III , fi'!,. 17-:20 

l)c:·wri1 1tion :-:--hrll ot' n1cdinn1 size ~11lq1<'HUH! (111,tl i11 nutlinl. 
lon~cr th,111 ,,idl \\Ith the '!l'eut1 '.'It \\i,lth ,\i..!htl~ ,n,tr.d, r i, l 

n1itlll-'1H!lh, antl·ri1>l' n1.1r!..!i11 '.',har1ily n,un<11'd. I >i111!'~1 11, 1 ha 
holut7- i''' · lr.n"th of 1wdit:le , aht ~,.:111110.: I 11'.!th of hr, ••hi 1L \ 1 • 
~-; ~ 111n1 : "idt.h :2:3 111111 : tJ1 •·kn ,.., 1,{. n 111 . 

J\•dwle Yal,P rnude11tt>l.' ,·011.(•x ,,ith tltr· r1 ti L d I t.lt 
11 .-,t l'i ,r I, th,· n1iil],,n, th. :,1,1 f:11·0. ar ·hi11cr '...Cl1lly 8.ll<l u 
l1'11Tll l ! I, .ik tu U1(' a11t, d.11 Ille.I i11, lla111)\\I) I U d t1 
1.' a~u1 '.! th 111idlinc t't,,rll. ,, hi1·h tb, ur ft< ,lu1 11 
t i Jir, I I ur·nl nnd p 1st, I utl u1 1 .. du . ~n,n n 
::-.J 11 i1n ,.,•.li 0 1i 3 iti 1·11li11d ul• · 

, ,ii < t, 11 1"!u1 <1cdin, d LI.' 1 11 c 1 

C E 

C H J 
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surface arehcs up"·ar<l to ('onfonn t o the general ClU'Yatnre of the 
,:dve. Beak lar!.;'C, blunt, n1oderntrly i11cur,etl. ma rked ap ieally 
hy a Lt1 ; r f)Yid ,r 1111 n ,., hieh is t1ircetc<1 posteriorly a t an ang le 
of l1bc,ut fort.,·-fh c de!!r1•1.s to the plane of the YalY<'. I nternally, 
thC' «ho1·t pscudo-s~·1 iux ,locs not rest on the delti<.lial p lates. The 
de11tal larnellac rll'l' ncad)· Y('I·ti<·al anLl e:xtentl fnr\\·ard ahon t one
se,·enth thr lrn!.!;th of the Yal\·c. 

Braehial vah·e le~s ro1ncx th,in t he peLliele ,Yith the gr<'atcst 
depth posterior to the 1ni,llen~th. Sn1 facr strun~ly (·on, ex in the 
umhonal rc'!ion , heeu1ni11g Ycry gr11tly con,ex or flnttcncrl along 
the n1edinn an1l anterior po1·tions of the YalYe. TransYersely the 
...,hell is hroa<lh· 1·ou111lcd ,iloll~ the 111i1lline fron1 'Wh ieh the snr faee 
ar1·hcs gr11tlr to the lateral 1n:1rg·ins. Internally, thr tlrntal socket~ 
n1·c \\'Cll <lt•,·elt>pc<l. The· hi •~hly ele\·ated hin~e Jilatc hus the rcnt ra l 
portion <·011,iclcrahly d<·prc,!,C'd bC'lo,Y the t,Yo lateral portions and 
the fH'l-;f(•l'io1· pc•1·foratio11 is c·nn11,,n·ativ('ly sn1all. ~nrfa<:e of both 
,·al,·e-., 1n:1rke1l by ,rral~ irrC'!.nllar lines of gro,,·th. 

I{emark-., :- The prC'scnt spe<·irs c-:111 he: <listinguishc(l readily from 
( '. cului11i nf the n1Hlerl~·i11g ('erro Cortlo snbsta~e h)· its mor e> 
cln11Q"atc for1n, greater rPlntiYC' eonvcxitY of the ,·alYL's and hr i t:-: . . 
s11t·1ller ,1n<l more pointed beak. I nternally, the hi~h hin~e pla te 
nf r'. rur. l, 11· c 1lrnsis uft'c>r-; n rratl~· 1ncans of sopan1ting the h ,·o 
• 1 C)l'Tlls. 

( 1,•c·11rrr·nec.0 : ('n11finr,l lo thr ~tu;11•t,•l l:1 zo11n lr- nc,1r thr r.r.ntr;1 l 
pP1 tion 1Jf the < l\\r11 S ul,s1aue 1d' the: l iuc·kbc>rry. I t is knu\\'ll on ly 
f1 oni the Yi('j11it \7 oi Hoc·i:,,( ll. Jo1,·u. 

rr)·pcs :- l lu l11t~ pe ~'\o. -1:-~>10, 1,araly1,rs :\o. ·+01'.2, 4731 C. Jl. B. 

<Jp11us--STUARTELLA- -11.!.!·1·11. 

I >e-;,•ri1 1tion :- , 'hell trr0bratulifn1·1 11 . ot' n1Pcl iun1 !)iZP. sub,n·:•tc in 
nntl i l lP . P fldi1 ·l e ,·al Ye wit Ii \\'Pl! c l<'\'f']()pcd , l(lnta I ln11H'Ll a<' h •t \'.-~ ei1 
v.hii·h a11,1 att;11·hcd lo the innc•r s11rl':H'(' <Jf thr. dt•ltic\i;d plat<•s i, a 
short Ji <' 11l1J-syri11x. ]1r<1<'l1ial ,·uh·c \\·itl, \\( ll clc\'r-loJ•"d , , •!·, t 

• pl 1t (•, ,rhiPh rlo 1~r1t r r. trP:-it froJn 1hr• l:1tcr;:] :11arg I11s oi Iii< ,·:ih1·. 
I l in~c pl ii tP ~ lllfH' J' ffJl':ltf' , cl<:'r,l~· c·ontn\l' i'<Jl' the Jtn,L 'J IC J' h l1 i t 
i S l11n!!th . ..Ap:1•· lly it i._ ', ,ilP. nn 1h~~ tl o•1r ,,1 th<· ':;ih·c;: n11,1 is 
divi 1r.,1 l:1tcr:1IJy into liircc· qb q~1nl 11•1r1 ion h)· :1 p·11r 1i g1• 11i1·ul11. 
tiut1s nn its upp1•r 01.1rfr1c•f', th.-.. c·Pnl r.tl pn1•t k 1~1 · 11 , i,lnr:\hl:· dr -

l , l,o,y the. t \\ o l t" l J r tio11 . ...\ 1 ! 111'io1 h f ht> h,·, , l;• tn ·al ' . 
· J 111 i.}1 ·0111c r1,.1 •· :tr'.(l fr !):n t li1• sh"ll th,eir n11d in a 



!-.h il't ,1i l~1ir·P 1 h-: ,·(•111 ral po1·tion is sin1ilarly elP\·ated so thnt thl} 
1'11tirt hi11!.:J' pl.t!C' is ,nppot il'tl 01\ly hy thl~ su1·k,•t platt•,. The 
sol·k<.'t platt•s and la1C'rnl 11nrtions l'f the hi11!.!0 plflt(' di,appca r a 
,hrn t dista11r,· n11tll il11· to th1' ,oi11t \\'hl'l e 1hl' ltin!!e plate hc,·0111C's 

fn C' hut 1hl' rrnt1al pot tion of the hinQ'P plate c·ontinues lor,var\l 
to tliC' h '-i(' oi th <·t\ll'·d npl•PI ~--cs. '!'hr !!1 ni1·nlntio1ls (1l th1 h.in<!C 

platl' thiek< 11 "ht l't t I<' 1 l.1tr l rcon1r" fn•l' and 1111,, f1)l'\\'ard i,1to 
tl11 h,1,<' o th1.1 <>1 tn,1. 1'hr ,-hort hrncbidin1n fail, to rl'at.:h thC' 
111i,Hc·1 •tit ( f th<' ,hvll. th<> .interior rctLtr, c<l la111t•lla i-.. YC'ry· ::-h1)rt. 

~h, ll <.,ul -;t ·111t'<' 111inutC'ly pu1u tall·. 
H 1n 1k ... : .\hh,>ll"h 1h, !.!11aral ,h:q1c 01 the hin~c plnl1e nud 

th, c·h r 1·tl 1 o 1 h,· l,u1,·hidi11111 is ,ur• 't' ti, c 11i that ( f ( rona TUl 

th r ( t th11t thi.: :q 1i(· !l pat! o[ Llll' hingC' plate i-.. -..e ... -.iJe J)l'C.chul"-.. 
1, fr, n,• t,, th 1t µ,e1111s. Tl, 1 nl:- c,th 'r kno\\11 1trelJ1an11iLl " 'i th 
in1pl1 to1,ilt' hill!?(' plat1' i-.. \\ ( lier\, ~C'nus flllt1lbllrr]i1 fro111 tha 
-' Ii i~ i1•J>ia11. In that ~1•uLh the su, k1 t platl', rr11eat £1, 1u ih~ 
l,lt1'1 l 111:11• in "1 lhe rnl,r- :1nc.l tl11 ·ru1,l Ol'I!.!ill.a,to ,l h.i\\ rid" .... 
llll tltc 11tl., i 1nu,·uv,· UJtpCI' S'll t'f ,. or tho hi~i" plate at 11 l} ,Jul 

uJ1 id ,. \,1. n.nt •ril•l: l<.t 1he ~1pcx. 1 ,t~ ri .u rue 1n hou01· of th 
I lt• 1)1•. :--it 11,ll; \\ oll l \ h.t1 C 1111il1 I ilJ ~ l.io1ls O lillih ,p~ ! ._ 
h•• i.i1t·lucl,ltl .t i <l -.1l~ 1 • · t<"cl 1.lm thi.: , 1" Ullnil r, of n 1H'" 

!.!.<"t111, , I,, 1101. l' .,, I •f I/ I '( U ti, "P• 

-.::[ 11 11 1nccli11111 :-.izt'. ~111.J.,, till' in (•lit line. l )ll , , r 
J1, f!n: 1,,l:,t \\idth 1H Ir th' 1nhllr1\r,th1 1111 ,U\1\rl r 

lliine1,i , ll" q11 th " I, I t~1:1 ~ J11l' lL 0 

\ 1I ,. :~11.;. 1~111: l<''L 1 th 111 hr ·1iial \ 1ht :ti.:.l 1n1J1.· " ,lfu 
l ll.,; 111111 

l't Ii .1,, , ,. ~:ill I' •l1i.p 11 :-.t I 11u 1r 

11' \J ; ,~ 1,, l Jl l 
h .il11T I" I 11 ·h th, ' .. 

1111! Ol'l11}\ 

· l I 1•, 

l i11· 1 11\,il PL l 1d 

J ul' 

r 



degrees to the plane of the YalYe. l•'ab,c 1·ar(li11al area rathc•r large, 
nenrly Yl'rti<'aL (•on1posc(l not only u1 the d11ltidia l plates hut nl-o 
of n ('Onsid('rahl0 l . of the post1•i-i1n· part oi' lhl' ,,1h1·. ln
t~rnall~, the pt1udo-R_rrnx is s1nall and ::-hurl, 1e,1i11~ up,111 the 
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G 
Fig". l'' .1, "~ri~ of l:! ro se,·t:nJJ- (:-. 1 .. 3) fr,1rn tl10 n,..,tral p,11tl, 11 ,1£ 

thP "lwll of ,St a i llu <1,tonia (I -l1u;\'i11K the p-eudo syrinx nnd il,•utal lnml'lla 
,)i tl1t' p11Jic.le ,:tl\'e and the :,ueket pbte~1 liiuge plat~ and l'rura oi th I 1a 1i al 
"tlv,·. 

in11Pr s11rfa1·e of the llcl1idial plates and fnsc,1 lateral!., ,,ith thl' 
11(_•1,tal lan1ellae. The latter are nearly yertieal .. 111,l ext11 1Hl i'tit \\ai-d 

\\1th 1no<lr•1·ate di\'Pl'\!;f'llf•e aliout onc-se,rnth tlu• lP11• .. dh or the , .. tl,c. 
I3rac-hial \,d,e nc:1rl.v a~ <'u1nc,x as the J1C'di<·l · \\ilh the gr<';lti'sl 

,lc•pth n11te1·io1· l11 tJ1e. 1nidh•11~th. Tilt· "'1u·fl1t·C\ irn,n lwak 1u t'r1111t 
a}png the 1111·dia11 Jin<', is ••<·ntl ., c-011\f':\ 111 tl1e 1111,l>unul ll':.!io11, 

tl.utcnc,l nl<Jll!! the <'cntr,tl pu1tiu11. thP11 al,rn1itl) c·t1r\1 d 11 th(' 
ill! r•ririr rtllll'".11 \\ 11 'I I' it lll•'Pls that ,1r tltP llf'j)LISitc Ya]\P in ~I bro.tel 
n11gl<'. Trall;:-i\'Cl's •ly, t 1c rn«'di,n1 Jinr1iun uf the \;1h·<· is II. tfm1<>1l 
, l' \ er·y !!<llltl) rnuntlP•l \\1th th,• ,11rfj11•1• :1rchi111• ,il>l'llJ 11., I • thl· 
Inl!,!.l',tl and Jiostrro-latcral 1nar!!i11s. l•'ul,l al1-;c•11t. Jnt<•ruall,\'. the 

v<·k<!I 11lafes ·ire hea,~·. Tltc hin!!;l' plat• j · <·ornp;p.iti,,·1.\ J>n, 1d, 
its a11t1•rinr half bPiu~ fr<H~ fn11n the 11001· of fli e ,·:thl· ~11r ,HT 

of lHith ·al\'<'S n1arkeu In· ()('(•.tsiun;i] slr()ll!!; ('l)l](•(1 1i11·11· !!ltt\\jli 
• 

\\ 1 i11kles 

l{01n:1rk ~ E:--lc•rn:illy, t],i._ spP1·ic·, 1·an ht di t i11!! 1i,h d t r111n 
•'l l(fl'lllll/ 11, r11 ot' th' o\· ·rl,\ ill~ l l a1·kl11•1T_\ l1 •ds Ii_\ its 1111,1 l~ 1·11 l11hf 

1111·111, 1nort gibl,011~ ,· .. d·:c c111d li_v t Ii•· l.11· 0 1 ,. :n1d 111 1r,· 111·0111111(•111 

111nb•1,. I1ller11ally, the l1i1P•· • plat<• ot' ,'\ d1 I" 1,1111 js 11111t·li llal tc•r 
thau ti at ot' 1!111 Ila1·l;l,01r.\ 1'1 nn. 

( l 11d11H d to tht• ( 'a111,11·01il1111 ia zunulP at th<' top 
o ·th· l\Iasvn ( ily s11bsJ.1•~<' ,,r I lie ~l1tllr wk iu the \i«·i11it_\ u1' \01·a 



~prin~s. lo\\·,1. It is a rather n1u•om1non forn1. .\ forn1 po-,sibl, · 
lH'l,111Qing to this speeies ot·c·lll's as 1·a-,ts in t ht· l·bterr.nsis zonul~ 
of the l~ol'k l/110\ c :-.ubstau,c. One of these t.i,t-; i, figtu·e1l for eon1-

pa1·1,on. 
Typcs:-Ifulotypc Xo. 11~1, pa1·atypes :'\o. ~>:3:3, 11,n 1-1:39, 2tj0 

CI-I.D. 
,\l110,·t{lla l'{J'fl 11. sp. 

I">late I"\~. fiQ:-.. 10-1'2 

l)csr·ril'tinn :- ~lll·ll of 111etlitun -,jze, subuvate in ot1tlint'. h111gcr 
than\\ ide \\'ith the u_rl·ate,t \\'i1lth sli!.d1th anterior to the n1i11le11gth, . . 

ant1•rior n1a r!!in rather sb.irply r1,n11de1l. 1 >inH'11,i1,11s (It the holn
type: len~th of pt1 1li1·lc Yahc :Jo. 111In.; length of l1ra"1Lial ,al\'e '27. 
m1n. : \\ idth :2~.7 n1n1.; thitkt\(",s 17.:{ 111111. 

Pc1litl" ,a:,c -.tr1111!.dy 1·1111Yex ,\ith th1• !.!l'<·atP-..t '11•1,th n1•ar 1he 
1nidh•11gth. St11i·al'C (·ur,·in!.! -.trnt1!.!.ly nn1l 11nifun11l? frnrn the br•ak 
t,) the antcrio1 n1.1r~in. sha11 ly 1'1,nntlc,l tran,YC'l''-<'l? alun':!; thu 
n1idlinc t'ru1n ,, hi,·h the slllJ,lt'(' artht•-, -.har1dy tll th,· lati11 .11 and 
p1J:--teru-li1te1•;tl n1al'~in--. Si1ni-. <1h-.cnt. l',·ak cou1p,u,~tivol:,.' la.r~1. 

rath1•r a1·ut,._ ,tru11!.!'ly in,·ut,,~,l. n1nrkcd !"l}li1•;tlly by t rilli.ll ov 1 
f, ra1111;n \\ hit·l1 i~ 1lir1 l't,~d J1n -.111 riorl.,· n· 11 ~P •.!l t) f'l f nht1,H l\,,.t~ • 
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strongly and t1lliforn1ly fron1 beak to front, gently rounded trans
, ( rsely along the miJlinr from which the surface arrhes gently to 
1hr lat r ra l n1 a r ~ins; nnd , on1e,Yhat more sharply to the postero
lat('ra l H1ar!Ti11,. F11l tl ;1hs;cnt. Intcrnall~-. the sorkct plates arc 
J ro1ni11C"nf. T he dt>•1pl :-1 oneaYe hinge plate is cli,·i<lc<..1 lateral]~· 
i11to three ·well n1arked di,·isions hy the ('l'Ural gcniculations. !'--;ur-. . 
fare of huth Yalves; 1narke1l hY nun1erous fine c·oncentric gTO\Yth . ' 

lines. 
Ren1arks :-Extern,11\~- this spcrirs can be distinguished from its 

a:-.soriutr ( 1
nt1irl{1111 rork1£•cll1:.11sis by it-.; n1ore robust form and rom

paratiYC'l,V sn1aller beak anll foran1en. I11tPr11a1ly, the t,vo forms 
ma~· be readily separated h,v the character of the hinge plate. 

f)ceurren<'r :-( 'onfine<l to ~t bed of shaly lin1estone some eight 
feet thiC'k in the C'L' ntral po1·tion of the ()"·en suhsta~e of the Ilack
bcrr,v. For this he1l the> tcrn1 Stnartella zonuJe is here proposed. 
l t i" kno,vn only 111 1he \·ir·inity of Roek,,·ell, Io,Ya. 

T) pcs :- Ilolotype Xo. -t.'.!90, parat~·pes ~o. -4:370, '1511 C.I-!.B. 

(h·nu<::.,--DIELASMELLA--W clll:'r 

1 )es;<• ri ption :-~hL' 11 tcre hra t nli1orn1, <'on1 pressed. P et1ir le valve 
\\ ith ,Yell dcvc•loped dental lnmellae of modera te length. Brarhial 
vah e \\·it hollt n1cclian srptnn1 or true hinge plate. The soekct plates 
,,·rll rleYelopr<l, re-treating fron1 the latera l n1argins of the Yah·e 
ant criorlr an,1 hC'ton1ing diffPrentiatc(l into two po1iiuns; a basal 
portion \\hic·h ,iuins the i1111rr Kllrl'ar·e of the Ynlve and is directed 
ulili,JlH1ly h n\'ar l; 411111 .1 11is;t,il portion ,Yhic·h is abruptly bent in 
;1 sttlig;<•nil'ul,tte :,ngle so as to he directed ohliquelr out,,·ard . T he 
pnrtion inc·]ndc,1 ill tile> :111~ular hc·1Hl of the t,ro plates is produ(·ed 
antrriorlr in1o the h;1srs uf the erura. a1Hl just before the rrura 
hc0 •·v 111<' f t'<'C a na1To,, transycrsc hanLl joins their base~ The 
h ·u·,1,·t <' r:-: of thr ln,l<'hitliun1 nnt t·on1plctel,v detcrmi1H'!L hut it i-; 

1•lt>a1 l> of the ,ort I)itlasn1a-likC' t>·pe ~hell sirueturc fine!~· pnue-
,1 It·. \ \' •' 11 r 1 '1 l +. 

~ "-...._/ 

A 8 C 0 E -I 
it s •) l <i •·1 ,, " ' ' t1on" \,.X :2 5) f,, m th,· r11~tral pr,1tinu of tlw 

: D I It , I ,,, p , , n :-lJ• I\ Ulf.!' tli d,,·, 1lu1•m<'nt of tlw ,·111ra 
t l 1 l; tt , ,. a, 1 th,. nanow l,au,l j Hlllllg tlw 

· 1ucl at the p[)iut wlw1,• ther benirur free. 
\ l 
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Rc:n1atks: -Th·s !.!t'llll'-, originally founded by Weller on t"·o 
...,pe,·ie,; of tcrl'l1ratnli1ls fro1n 1hc ~Ii..., .... i-.;sippian, has not been re
ported ht: tor<' in the DcYonian. Internal!~, D. p,-au ur.\u,., dcseribcil 
hclo,Y. <·lo-.ely re--Pnil1h1 s the !!Cnot:·pe I>. < u1111>rcs,11 \Yeller in all 
c...,sential l't'spt'l't ..... lh.·raust' of abun11ant n1atcric1l the int£;111nl :-.trnc
turc f•oul,l he quite tnlly detern1ined. In the 11cllil'lc val,·r there 
j..., a '-h11rt, f1er. wC'll 1le,eloped p::,ettdo---yrinx. The bra1·hi1liun1 i-- a 
--h111 t rt.1 1·Ul"\ 1 d lr11)]) ,·er~· .... i1nilar to that ol C'rrt1!(11,llfl. tlll

1 

er11ral 
apophy .... e-; brin':..!' en11--id1.1 rabl~· ante1 iL•r to the point ,, here till' 1•1 ura 

lieeorne f n·c-. 
]J it lu,1,1, l[lf 11r111 ('111-.,or n. sp. 

Platt.' 1\~, ti!!s. 1:1-:20 

1>1 ,.,,.ription: ~hvll ...,tnall, .... uho\'atc 1o suhrhun1bi«· 1n outlinr. 
loll!..'.<'l' th,111 ,, idl' ,, ith 1hc ~rt:ate-.,t ,, it1th near tJ1e JL1idlt' Il!!th. 
l>in1e11...,i,11 \s of till· holnt:- pl.': len!.!th nf pc«li,·l<' \Tal,c l1i,:2 nun.: 
lP11~th t1l hr:11·hLil v;tlve 1-t.li nnn.: "·idth 11.-t n1n1.: thic·kne.._, 6.:'i 

111111. 
l'l' •lil·lc ,,il'\o 111, df'rat1•l:" c·n1nex \\ ith tJ1•· ~u,ati,,t ~101Jth neat· 

tha rnidl,·n'.!.th. ::::ul'f.0.1:1' .1 ·,·hill'! !.!(•llt1.' n11d 11nit J111uy !1 1 111 th•' 
lJnak to t IH• ant,,, io1' 111·11 !!in. !latt1•n<1d nr Yl'I" !.!~Utl · r, nnde l . . 
trn1 ,1rsol~"alL,ll'.!. th · niit1lin1• fr1111 "li1~h thcsi11•fu11• ,lopes !f1•11tly 

1 tht.· l·1t<•r,il 1n;1r!.!iU,-. ;111d arl"llCS stn>n!!.].'~ tL1 t}10 J•t1st1•J'L' lat1 r, l 
Illill'!!.il1'-, sprci1ne11-; "·ith n sinus frcqu0n1l:• ha,·r thi' .... nrtftt 
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J'•~ l,i. .\ "' nt·~ ;l:.. ---e ·tlo1i-. { , ~) , r 111 th, r ,t1al !}Ott 
~11.-11 ,f ])1 ( 1 m Ila n, ,}i(l\\ i11~ tl11 l s,•1Hl() ': in,, and tl •111, 
,,f t\11• p di..JP ,ah, ;l11• "k t 1 lut . tran--,, r..,,, J,111111 iu1,} 1 

l 1-:1 hial .d\l. 

, .1h •· tlal , l' Q1 11tl> ,., 111· , 1' :1t:r,1,s tht> 1nidll'll!!lh ;-;i1111, • Cin11111HL\· 

:1h,111t 11111 "11111 J'l't n1 , T1tt\\ll a-.; a 1t1tt•111 01 d1 p1 ,,,11I. r, 
111•,1r 11 · 1nid 111• t11 lw1· 111i1 '.!. dt 1111 1 ,111t,·1 i, r .' ,, Ii i-... I 1 • 

d 1,· ·, l lltf I ;1 111 Lll:1d1·;1'' li11!!ll l t•:,.;t('ll'-illll tl11· h11!!th ( l \\hl1·li 
111:1., hr a" 111111·1 ,t'- ti,,. 111il i11H ll·1•,. in -.1,111f' ea,c" the ninr!!in..; L' 

.... 



the sinus ncnrly at ri!!ht angles to the snrfarc of the sinns. B rak 
pron1inent, ycry gen tly inrnrYe<l, n1arked apieal l~· h.,· a ron1parative
lr tn-,ge oYal fnrnnu'n ,vhi"h is dircC'tccl ahnost at rig·ht anglrs to 
1hr I""'Jl' of 1lic' , :ii\!'. l)rlt.1~·rinn1 1riang:nlar. slightly \\ idcr than 
hiu-h , aln1ost totally 1·0\·errd 11~· the <lclti<li,11 p latrs ,vhi<'h forn1 a 
fal e f•nrdinnl .irea 1hat i i11 ·linccl IH1stcriorl~- at an angle of alJollt 
thirty dcg-rrrs tel the J)l:111c of the YalYc. Intrrnnll~·, the psenclo
syrinx is short ;1nd fr0r. The nH1dcrntrly cli,·rr~c11t dC'ntul lanH·llae 
c·xtcn1l for\,·al'(1 lcs.., than one-sixlh the lenµ;th of the YnlYe. 

Bra,·hial YalYe nrarly n, <1ccp as the pcclit·le ,ri1h the QTcutrst 
,lcpth in the 11n1h11nal l'<'!.!;ion. The snrfate f'ron1 he;ik to front n<'nr
ly Hat C'xf'cpt in the tunbonal rrgion ,, here it is ,er~· !!ently eonYex. 
stro11~ly rountletl trans,·crsPI~· a Ion~ the n1icll inc f'1·on1 ,rhi<·h 1 he 
surfac·c slope, -;hnrply to the lateral an<l pn•,trrn-lntcral 1narl!.·ins. 
Fold, ,,·hrn present, markr(l as a rounded eleYation on the anterior 
portion uf thr v:1hc. In <,11n1c cases; its llliJl'Qins arc ,harpl~· dr
finccl. Internal!.\·. the pro1nincnt soc·ket platrs 0x:01Hl nntcriorl~· 
nearlr one-firth the lcnQth of the Yal,·e ,rith hut little LliYcrg-Pnc·c·. 
The transYrrse hancl joins thrm at a point ,,rll 1JOsterior to the 
point of separation of th0 c·rura. ~nrfa<'C of' lioth Yah·0!-; 1n 1rk01l 
by finP <'Ollf'Clltric ,Yrinkles of gTO\Yth. 

Rrmarks :-Thr internal c·har:1eters of this shrll at onc·e dis
tinguish it f1nn1 an~- othrr t('rel11·atnli1 l yrt knn,,n fron1 tlir Towa 
l)c\ollian .. \lthou~h ;1s nr·ia1r,l \\i1h ('rr11 111r1111 111,rir<llu, ,Yhid1 
son1c,\·h;1t l'<'"t:mhlr-, it cxtl'rnnllr. J). 11ror<'111·.,;nr c·nn lJ(> distingnish0<1 
h>· 1h<' YCl'>. sli!..!.·htly (li,C'l'!.!<'11t sor·kc1 1.Jatc•s \Yhic·h pla in]} -;Jio\Y 
thro1Hth 1lH' shell ,, lirn n1 >ist01H·d. 

()er11rronf'r:- l,no,,ri1 only 111 th0. r·enlral nnd npper porlions of 
thr <

1P1ro Ciordo '>lll>'-1,ige of the Tl a<·khrrry. I t is ,nost c·on1n10n 111 

1 h0 .\nrtnneehinns and l )e\ ono<•iclaris zonulcs. 
1':'pPs:-[Iolot:,pr .'\,). ~1 71 , p;ir11t~·1,rs :--:o. 81:n. 31(i0. :117~ ;1nd 

-141.-1 <' [l.l~ ~o 6-~flfl. fi-0fH) ~. lT . f. 

n1' Jl.ll'f Jll l 1l 1>f f:C'ciJc,rr\. f' c,lJJ'll;ll'\' J!)'.:?(I r , . ' 
Slat< 1 ·11iYr.t•,if>· of Tu\\ n. 
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