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.\ b ... trac:t 

('n111,do11h nl0\1•1t.c.l fi1111 k111d1·1hook1,t11 ... tr.tta U\ northcn1 \\a~h
in~tn11 ( 011111\ Io,, ,L :-trt Cl 11 I.ti d ,, ith 1·,po-..i1rt, prl', H111,I~ ,tudi<:cl 
111 11<>1lh c, nt,,d lo\\,l ,1t Builu1(!to11 lo,,.i ,1ncl 111 \\Lsl1 n1 Ill111n1,. 

l',111c1l, uf CP11odont-.. 111 the 1'1,glt,h 111,<·1 ~tlt<;lone ,111d lo,,, \ 11 
< 1.1n1, l 1111( "to11l 11rt luck.., ,LC.Lur.tlt .i~,· ,1,-,1~nnH·11t (If ti 1•,e:- hc;d,. 

( 01111dnnh d1,1~1u>-.tH of tl,, ':-.1pl1011odrlla 'l""dn11ilH at<1 ..., n 1111/ata 

\..," n1hl.1.!1' Z l!H p10\,.tl>h 11pp1 r < rtl ,u1d l1>,,1r <till ._icLur 111 the 
upp,, p,111 of tl1, ~le< , .11 1, Li1111 ,to111· ,uni If)\\ er ,tnd 111idcll1• p,u-t-.. of 
t)11• P111,pt <t I ltll ~1lt ... tn1tt \ 11 cro,in11,t! 11nL1)11ln1111il\ 1, prc,ent ,11 th1 

top ol thP \le< r.1111, Li1111·,t11111· 111 \ \ .1,hi11!.!;ti111 C'ount: lo" a. 
·r1t, uppt 1 p.11 t >I tl1t· ! 1111-.pt l'l I I ii] ~tlt-.tcn11· ,lnd t'nt111• ,,·.1,,1111, illt 

l)olo1n1t< 1.ttT\ ,11,1111do11t t.11111,1 111d1t,1ti,1• nl tlH· ':-.11/ionod1lfa ,,o
,ti< lia-~ , , 07i, 11 \,,1•111\i l,tt!;1' ZotH ,11!.!;~e,t111!.!; .1 l·(lr.t lation "1th tli1 

111iddll' .tnd 11ppc•r 1 ,il l ,tr,1ta i11 ( .t 1111,t11\ \ d1,t·o1ilnnn1h l':-.:1,t, he
l\\11•11 ll11 \ \ ,1-,,n11, 1111 l )c1lo111itc ,u1d th,· B111 lin!.!:[P11 111u1•stP111• in 
\ \ 1,li111l!;l<>11 ( 1n111l\ .tnd i, 111.111--cd In ,l thin ~l.u1co111t1t· l,1,er .ll th1 • 

1, ..... , ol till· H111 li11t!_tllll. l•.lc llll'III\ pf th1• c:,1atl1od11~ ~<'1111.!,lalnr-P,, '"'( -
JH 1!11:,:.1111th11, 11111/ti,!1 iota .111d th1· H11, t1<'!.!.,IIUll111,-Pol11~111,tl11n c <l111n11111i, 

\ ,,t•11il1l.1{.!:1' Zo11t·, ,lit' lH' '-l Ill i11 tli{• ~l.111ttH11t1c lH'<l. 1111\\ 1'\t I tlil' I\\O 

.1llll'" ,111• 11nt d1•\11111t1•1l 111 \\ ,i-. l1111t!,l<>11 ( 'n,1111\ 

( <111nd,111h ,1 l 111ed f n>111 till H 111 li11t!_,t1111 l 11111 ,tn11t .111· 1<11111, l lt.11 
.tit, 1 hlic o t tlH· H11, /111._!,natl,11, l'11JJl110!.!.,11at/11n \ ,,1 n1hl.t!!< Z11111• p111\i 

.tl,h 11]'\ll'J' ,·11 11 ,-1 ,,I till \f ill\ lllllllll' lll H1 t!l<lll. 

I 
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EHRAT-\ 

t::-;planatiou of Plat1 l. \lag111hc,1tio11.., ..,honlcl n·ad ... Figs. l 2 3 ,in 

.\:11, 15.lS an '\22. all oth<·r~ an· .\:27. 

E\rlanat1011 ol Plat< ·3. \ [agniticat1on~ .,ho1ild n·acl ... Fig~. 1 :3 ar(' 
.\:26 lOJl an '\ J')_ all other'> arl' :\.2:2. 

r:-.;plan,1t1011 of PL1te -1. \L1Qniticatio11.., ..,ho11ld n·,H.l ... Fig,. 1.-19 ,111d 

11 drr· :\:32; all other-. are );_2-L 

l•,\p lan<1tion ot Plate S. \ l agniticatiori-. ..,Jionld rl'ac.1 ... Fig-.. 1.2 a11 d 6 
an: X2,\ 4 .. s:, ancl ,½ arl' :\3 1. :3 i.., :\.3.5. 

l1,...:pla11at1nn ot Plate 6 \fagnihc·ltin11, <;ho11ld n·ad .. F1~,. 7.,\. 11 
are .\:21. 14.15 <1n' X2!:l, 2.6 8 are ,\ :3,. all other.-. an· :\32. 

l•,,planat1on ol Plat(• 7. \ [agnitication., ..,ho11kl n·ad ... Fig~. 1--L 
6-f).10 and 12 arl' :\.2!:l, all other<, an· :\-12. 
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Co noel ont Zonal ion of the Kin cl erhookian Series. 
,, .,as·hington County, loiva 

Joseph] . Straka 11 

INTR()l)l'C'Tl()'\ :\ i'\ l) PRE\'IOlrS IN\ 'ES'flGA. TION 

l'hh IIJ\ 1·,t1..::,1t1 111 1.., ,tn ,tttcn1pt to lOllatc th<· prt' \ 1011<, \\ ork on the 

1-:: 111tlt•1 hnok1.i11 'H·nt·, lo,, a, 111cludiu~ the -,tandarcl !-.<'ct1011 11 t>a r Bur-
l111~tn11, Io,, a, tl1t· l_\ I <,eclio11"> alo11g thl' English Hl\cr, \\ ,1.,hingtou 
( 01u1t\·, lo\\ a, and tht· '.\Jorth-('l'ntr._ll Io,, a \l'CtHH1 111 Poc,1 ho11tas and 

111 1n1holclt l oun ti<·,. Prt, 11>11'. "01-l-vr, h,1\ c ,1ttc1np tL·cl to define and 
tract· lhl' incli, idual 1111it, ot the h.indvrhool-.1a11 thro11ghout Io,, ,1 and 
co1-rPl,1tt• tht n1 "1th tlu ,t,11,d.ud ~1i ,,i,,1ppi \ ',div_\ svct in11 ot lo,,·a 

Illi11oi, , allcl \I j.,.,o,1ri. 
I11 i tiall_\ , the Kinderhookia11 ,, ,t'> dvhn l'd as th<' strat,t I_\ ing hclo\\ 

thl' Burlington Lin1e,to11t· a11d alien l' the " ])v, 011ia11 , latl's" ( \ leL'h & 

\\ 01ihen, l ,S6l 1. Suh.,vq11<·11t r('deh11itio11s of lhv K_inderhool-.ian units 

rv.,11lted 111 11untlT011, chsagrt't.'n1c11t... and contr,tdicteH) \latL'llH'11t,. The 
n ..,,iJtant litt>r.1l t1n· I'> \ oln1ni11011,. l~hc colltro\ vr-,it·s dro:--1• prinianl:-· 
cl1H· to d1-..conti11u1 ti l.., in the · l.ttt•ral a11d , ·a riahll' facic, n:lat1on-,hip-. e,f 
tlH· i11, oh l'cl 1111its,. "hich arl' e·-,-.enlially -..hale-, and -.iltstone, .• .\dcli

tio11,d diffil 1dtiv., co11c<'n1 tl1e 11111 <:h dt>hatc d placl'nt<:nt of the: l)e,·on
ia11- \li s,'>is,ippian hou11cla1~ 111 thl' .\Jiclc:n11tinl'nt H<'giou. J ,o,, lT 11nil'> 
of tlH· oriv;inally dl'h1 1(•d ~11,clcrhookian lia\< s,1il)'>l'<j11e11tl_\ been placl'd 
i11 ll1t · l)c,011ia11 ( ( :oll111\011 & Scott. l~)fil, u\i11g l'011oclonts ,1, tinH· 

i1 1dicator<,. 
Littlv ,1ttc ·n1pt \\' ill lil' 1nacle to cli'>Cll'>'> the l)l'\011-( 'arhonift·ro11'> 

h111111clat;, prolilt·1n. I lo,, t'\ e r , Lill· ,, ritl'r dl'fllH's the lo,, t'r Kihcle·1 -

hooki,u1 boundary i11 \\ ,hhi11gto11 C:ounty p11rl'l:· on tht· lia..,i-, ol cono
clo11ts. Tliv a11thor feel-.. that lht • lio1111dar:- prolil<'n1 ha-, lH·e·n cl1.'iCll'>'>Vd 
acl1·c111atLly h:· prc>, io tl\ ,u1ll1ors ( ( 't>!l111..,on , ]~J(il, Klappl'L 186:2, C:ol
li11s,011 rt al. 1Y6:2 .. \11d( r,011 , UJ6-! l, a11cl hl'q11cnt rcf1 •n·11ct·'> lo their 
,, orks, ,, 11 1 ht· '>11ff 1ci1·11t lo -,11ppo1 t tht• pla<:(•111t ·11t of tht· lo\\ 'l•r ~i11cler
hook1a11 l>o1111da1 y at ti 1t ' lia,t · ol tlH· E11t!)i.,h Hn t'r F on11at1011, a, dc
ti11ecl i11 this, rvport. 

l11e conodo11l /Olil ''> c·s; tahli-.hed iu ( :l'1 ,nan,·, h, Bi.,choH \ 'ogc, , . . '-

,111 d Z1<'1.;le·r for tl1<' 1110,t part . .., c·r,c · as; a11 i1 1tl'n1atio11al -,ta11darcl rcl -
l' rt 'll('t' \l'<:tio11 tor thl' l)v,011ia11 a11d \f 1.,,i'i'>1pp1,111 ~\ s,lt•111s. (:o ll inso11 , 
, t of .. 1862, ,,·c:n· tl111'.'l ali lc · lo 1t'l't>g111/c the ho1111d,t1: 111 tlll' \ [ i-;, i<,sippi 

\ 'a ll<': ,ta11clarcl '>L'clio11 011 thl' h,t'>i'> ot corn·lation ol thl' \ l1ssi-,s ipp1 
\ ',d ie\· l 011odo11t /Ol!es "ith tho\t' in (;l'ri11tt11\. 'f'hi-.. correlation rl'-

. . 
-..11ltt•cl i11 a co111plt:'lt· re, 1s,io11 ot tht· lo11g ac('cplt·cl ho1n1clar_\ clt.>1 in1-
l1on. Thc·<,e a11thor, 101 111d th<' lo,,<·r lhr<'<' fonnatio11~ ol lhl' original 
t...:111d<·rhookian ( ~a,tTto11 s, la111or<' , a11cl Lo11i<,1.t11a ) to li<' l)l'\Onian 



111 age. and re\ i ... ecl lhc: I)c,·011-C~arho111tl•ro11.., bounclar,. ancl c.011:>l'-
~ . 

<1ue11t1: the ha-,c of the Kincll'rhool-.1.111 . 11p\\ arcl to the top of the Lou-
i'>iana Forn1at1011. ,,·ith a c;11hsequcnt t·ndor<,l"ll)t'nt ot the nanH· C~han1p 
C:1ark Serie..,, "hich ,, a.., origi11.tlly proposed tor the -;a1ne ~roup or 
strata b:-,· \\ orkn1an &. c;dletle ( l~J.56. P· 1-4 I, c :olli11!-.0ll ct al .. ( 196:2 
cleii11('d thl' C]1a1np ( ~lark ~cri('-. a, lhe 11ppc,rn10-.t I)e, 011i,111 SL·rie.., 111 
the \ I i<;,i,..,ippi \ al lv: ... t.u1clard ..,cctio11. i11cl11di11g. h: deh11itio11. thv 
S.t,·e1to11. ~, la1nor<' a11d tl1t· Lo11i,ia11,l Fonnat1C>11'>. 

J lt·11 ct>, tl1l' 1'111d<'rhooki,111 ')v, l<'.., 110\\ include-, thosl' 11111t.., 1111dl'r
l: i11g thc B11rli11gtn11 Li111csto11( .111d "1th tht• h,t..,c of lhl' l la11111h,d or 
"( ,11•11 Park" Fo11natio1 ,.., d\ ll11 lo,, lT lio1111d,trY. 

\cott &. (,nlli11,D11 1 l~J(·H . c:ol1111..,011 \ 19fil ). and Collinson ct al. 
1 1H6-! ) h,t\ 1· ,, ork1·cl on lht· ,t,tndard '-l'ct1011 in th<' \ {j..,..,j..,..,1pp1 \ allt•: 
n·gion of ..;011thl',t,tt>n1 Io,, a. ,, t>\l a11cl ,011lh\\'t",l('J11 l llinoh. ,111tl 1101ili-

' 
\\ t''>t \fp,,011n. \\ l1t·n·a, .. \11d<'r,011 t 1U6-! in, l''>bgatcd thl' l)t>, oni.111-

~ 

\!i,..,b,ipp iau ,cctio11 ol north-cl'11tral Io,,·,t Tht> \\'a,hi11!:!;lo11 ( ·o,111t, 
I)( ,·0111an- \li..,,i..,!-.1pp1,111 "l'<[llt'IH:l' ,,·a-.. <;t11clied h:· 'I ho111,1, ( lH-HJ . 
Yo1111g<p11,t & Paltl'r<,on 18-!9 ). and Yn1111gqu1,t lx l)o,, 11, l!J.')J . 

Cnllin,011 1110fl' rt'ce11th ,tudil'cl lhi, -.t·cl1011 and 111,1dt· hri< t rt>ft'rt'llcl'" 
to it ( (~01li11-..on, 1861 ). Thl' \\',1,hi11glon ( :01111t-' \l'clio11 n·pn·-.1·111, th<· 
"link" l)el\, l't'll the· no1ih-cc11tr,il <111d -,011thcast lo\\ a prc1\ lilt'('' in th,1t 
the ,tratigntpltic rclatio11., l1ip.., ol thl' t,, o pro, inc<', 1na: hl· 111tt rprl'll·tl 
h~ i11\ c•,tigation of tht> rt",pt•<:ti, l' conodont ~auna-, ,u1d pi11ehn11h a1nl 

illtl'rtong11111~ of thl' incli, idual 1111it,. 

PRC)C:EDl'H.ES 

\ rl'pn ·,t·11latl\ (' t·n11odont ia1111,1 ,, a.., rL'l'O\ l'Il'cl lro,n k.111tl<·rl1ool-.i.111 
,trata in ,outl1-cc·11l1 al Io,, a. 1,hc collel'ti11g i1n oh l'cl cha1111t>I :-,t111pli11g 
l>f l\,·o and 01H·-half-fnol 111tt>r, al.., a11cl h11lk ,,1111plc.., ( I kt;. at l\\ n-tnnt 
111tc·r, ,ti-, ol thv 11111t" ill, oh ed. l ' hc sa111pl1•.., ,,·ere takl'n I ro111 1nt·.i-.111 eel 
'>C'ctjon, of the· \ [aple \ [ ill. Engli,h Hi,Tr. \le(:ra1H'_\ Pro,pt ·ll I !ill. 
\\"a,..,on, ilk·, tllld Burli11glo11 Fortn:ltHHl\ ('\pn,ed at l011r lnc,tl1t1t·, 111 
11orthl'r11 \Ya..,hittglon C:01111t-'. ln,, a. 1'he procl'dur<'-. ot1tl11t1·d Ii_, ( :ol 
li1 ,..,01 1. 186:3 ,, l'n· fol io,, eel for n•co, lT\ o[ thL· conoclout l,11111,1-. lr11111 
li111c,to11('!, and ... hal< · .... rrJI(· n·,iclll('', \\ c·n· placl·cl i11 a Frati/ hod:-, 11,llllil' 
<,cparalnr a1 1d tht·n ha11d pickvd lo rcc:o, t'r the co11odo11t-.. 

Pn,Ji111i11ar, hl'ld \\ ork ,, ,L, hl'l:!;1111 in the tall of HJ(i I a11cl co11ti111H·d 
thro11gh th<· lit>ld '>('.1-.,011, of ,pri11g ,lncl fall of 196.=j. 

l)r. Bn,tn F. (;Jl'111..,tvr ,uggt•,tcd thl' prohl1·111. clir<'ctl'cl tl1t· prowct. 
aidl'd in thl' prep,1ral1011 nl tl1t' rt'po1i. ,111cl acT01npa11il'd till' ,111lho1 
into tht· lil'ld on '>('\t·ral occ,1,io11, \Ir. Fn·d l)orlH·1111. of tli<' [(I\\ .J 

(;eological S,ir,·e,· ,incl l)r. \\. \ [. F11n1i..,h. of lh<' l)<'pt1rt1n t·1ll of 

Q 



Geology, cliscu'isc>d the !-itratigraphy \\'1th the author. Dr. flohnt:s Sen1-
ken studied and identified the fish faunas reco\ ered fro1n the 1naterial, 
ancl \Ir. H. L. Stri1nple pointed out ke: crinoid ho1izons in the section. 
Dr. Charles Collin'ion ga, e freelv of his tin1e and conclusions, es-

" . 
pecially concerning lht' De,onian-\ l i.5-.,bsippian Boundary proble1n in 
Io" .l and Ilh11oi, >, (;ilhert Klapper, Pan \n1crican P<:>trolcu1n 
( ~01np.1n, , di,L 11,..,t ·d d1,tin gu ishi ng n1orphologic chai-actcristic:s of the 
l.tt111,d I h 111t'11t,, pa1i1 tlarh his re·, ision of the -.iphonodelhds. \ Ir. 
Joseph Kulik discn<;st d en, iron1nent-, ot depo-;ition and subsurface 
strati graph) of the Kinderhookia11 units in th<:> sun·ounding region. ~fr. 
Richard Beinert discu-.secl 'iOn1e of the \ faple \ f ill fauna] and strati

graphic in1plications. ~fy "·ifP, \ larg,tret, served a'i field assistant and 
typed the n1anu ... cript. 

COLLEC;TING LOCALITIES 
\\ 'asso11cillc .\/ ill Locality ( designated \Y\1 on 1nde:-. n1ap). SeYen-

:Figure 1 
Index and Locality ~lap 

R.8W R.7W . 

• 
IOWA CO. JOHNSON CO. 
---------J --- --- --- ---------------- - ----- ---- ------------ ---- -~ 

z ,..._ 
,..._ WE L L MAN 
t-= 

WASH INGT ON CO.: 
f 

KAL ONA 

RIVER: 

f 

I 
I 

• 

• .. .. --.-
0 u 

N <( -CJ) 

I 
:::::> 
0 
_J 

4 MIL ES 
• 



tt.>en tcct ol \\'asson, ille do lo,nile a11cl ek·, l'n 1cet of Btu-linglon <lolo-
1nitt· are <·,po,ed in a qu,u-.-y 011 the 1,011th bank of the English Hi,·l·r 
aho11t one ,nilc north of l)a, ton, ille, lo,\ a, at S\\ 1i, S \\'1

1, sec,,, 1-ti)\\'., 
T .771\1., \\'ashin!:,rton (:011nty. IO\\ ,1. The Burlington Fonnation i<; c,
tre1ncly cht•rt: thro11gho11t th<' l'\[K>s11n·, ,, 1th thi11 cli,conti11uo1 1, cht"rt 
hand-. spac<·d I\\ o to thr<·c· i1 1chc.., apart .. \ tlrin glauc:onitic heel 1n,1rk.., 
the ha'>l' o~ the B11rli11gto11, and s1•p,tratl'.., the li11H dolo,nite ot th(' Bur
lington front th<· litholot!;icall: -..i111il.1r \\\t<,\Otl\ illl' Forn1atio11 hl'lo,,. 
Th<' \\ a..,,011, illt• <lolo111itl' c<ll1lai11, nodular cheri, ,, hich nia: hl' up to 
fi, <' 111chec., thil ·k i11 pl.1<·1·,. 171(' \ \ a,-,011, illc, at thi.., local it:, i-, 111orv 
thickh h1·dd<·cl tl1.111 thl' B11rli11t!;lo11 and th1-; leat111T, alon{; ,, ith th1• 

• < C 

ch<·rt , ariatio11c., and ~l,111c:011itl' IH•(l. '-l'f\ l' to 111akl' tht' t\, o tonnalio11-, 
, i..,u,111! di,ti11!!;1ri,lial>ll'. C:011odont ... "l"n rt·co, ered f ro1n tht· 1ni<l<lll' 
portion of th<· 1•,po,1·d B11rli11gto11, th(· 1>,1,al glauconilic /Olll.\ ,l!1d 

rrorn thro11gho11t tl1< \\ a-,,on, ill(' \lrala e,po.,l'd. 
\laJ>li \Jill Lo<'olit11 ( dc,ignall·\.l \ l ,\ I 011 indt·, n1ap ). l~ie:]1t feet of 

,, hitl'. l•:1n!;li,h Hi, ('I' Sdt<;tonl' arc c\'.poc.,cd al lhl' h.1,<· nl thi, '-<Tlin11. 
,llHl ~.1d1· 11p\\,1nl i11lo l\\O ll'l'l ol d<'l't) r{'tl. ',l't11i-l1thngr.1pli1c l111ll'
\l01H· ol tlH· \f l{'ra11l') Fon11al io11. l'h<· \lc('ra11l') app< ·ar, to ha,<· .111 
1111cl1ilal111~ "l•ro-,ion" ,11rlacl' at thl· top," l11C"lt (\lit l><·,t IH· t·,a1111111·d I,, 
<.·an·l1rll: ,crapi11l!; a\\ ,t: lhl' o, vrl: ill!!; ... hall'-n111d ... to111 1111il. 'rh< · ,h.d1· 
nH1<l,to1H· la: l'r i, thl' ha ... al unit pl thl' Pn>,p<'ct 11 ill l;on11alio11 111 th< 
~ul'a, a11d co1 1l,1i11.., a liotll' lrag111t·11l /OJH' 11<·a r ih l,.1.,1·. "rlH· l101H· it·,, 

d11<· app<'ar.., ln Ii(• l'<>t 1ce11lraled i11 tltv lo\\ arl':l'- of th<· l'ro-,11111 '.'>1til.tl'1 '. 
\ 011c and 011l'-h,tll lo l\\ o-loot reddi,h ..,dt,to11l' 11111t rl'pn·,1 •11h thl' 

11pp<'r portion ol till· Pro ... p<·cl I lill i11 th1, rl'gin11. "rl1<· Pro,(HTt l ltll 
Silt,t<Hll' gradt·\ 11p\\ arcl 111ln tl11· ,,·,1,,011, ill(' ro, 111alio11, \\ l11l'l1 j.., ,1p
pro\i111at{'l_, '-<"\('llll'<'ll l<·<·l tl1ick al thi, ln<.-.dil:. 

'1'111, '-<·clio11 i, < ,po,l·d .1ho11l :200 : ,1rd, cln,, 1hlrl'.t111 of tit<· lit idg1 
i11 ,l l ltl hank ol tl11· E11gli,h Hi, l'l". ,tl '\;\\ 1

1. ~E 1
1. ,1·c. \ H.,\\\ .. 

-r.,,'\; .. \\ ,1,hi11glo1J ( '01111[\. lo\\ a. ()fl(' 111il1' (',l\t ol th,· to\\ JI ol J),1, 

tori\ ilh. Io\\ t. 

F l'\\ (.()))(l(lo11h \\ ('I"( )('('()\ ('l"<'d rro111 lhl' 1:111.!:]i-,h Hhl r Sdhto11t· li11t 
t h<' n·,t ol tl1<· lo1111.llio11, \il ld<'d alH111d,111l. \\<'11-pn<,t•J"\t·d l,11111,1, . 1'1H· 
ho111• n "'d1H· al tl11· h,t',(' ol th< · Pr(),p<'ct I l tll Fonn.1lio11 1-, 1·_,<.·1·plio11,tll: 
proclucti,<·. a11d: 11·ld1·cl 1n1·1 ()J1<· Ii.di lhl· tot.ti r111111l>1•r of tn11<1dn11h 
of thi, 111, 1·,t1galio11. 

Kalo11a ('la11 Pit /,," (il1t11 , d1·,i~11.1t< d I...:( P 011 i11d1·, 111,tp ) \11 1·, 
po\11n t'tl11!.ti11111t?; <·11·,1 ·11 hTt ol \l .1plt \ ! il l \ha l1 ,< ,1·11 l<Tl nl I 11~ 
lt,h Hi, ,·r ~dt...to11<·. a11d l1·11 l<·1·t ol Pro,p<Tl I ltll ~tlt...to1H' ( i11el11d111t!: 
.1 thn·l -lo()l li.i-..al ,h.d1· 1111it ) h ,it11.ilvd 0111· nlll<' ,011th ol tl11 • i1tl1·r
,ccl1011 nf I figll\,a.'" I ,1J1d ~:2. n11 tlit· ,011lli h,u1k of thl' E11gli,h Hi,1 r 
al '\;\\ 1

1 '\'\\ 
1

• \l'l . l~J . H ,\\ ·r.7,'\ .. IJlll!ll'clial< h· ,011th of th(' lo\\ 11 
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of Kalona, in \\'ashington County, [o,, a. The ... uc:ces!>iOn at this Joc:ality 
is sunilar to thnt at the :\laple :\ fill locality. ho,, e, er. the unil1, .u·c 
'>011H:'\\ hat thicker here. ~o :\ f c:C:rancy Li111P<,tont' \\ as observed at this 
location. TI1e \\'a-,..,011,ille-Pru-..pcct Jlill contact is l'\':[)O"ed along tlH· 

bluH about :3:30 : ard!> do,,·n..,trca,n tro,n the high,, ay bridge. \ thi11 
'"fi-;h-tootb' la,·l-r 111,trk.., the ba<;e ot the \\'a..,<;on, ille at this Jocalit\ . . . 

Ra11don1 .,,1n1ple-.. \\ en eollectt·cl fron1 the· ,halt· u111t-.. at thi-, loc.al
it). The co11odo11t faun,1 rcco, t'n·d fro1n the b.tsa l Pro'-pt'ct I Jill ,l1alt· 

1111it I\ lhc '-.lllll' a, tl1at of the shalt.· 11111t at the \laplc \f 1ll locaht:. 
Ili!!,h Hrl(f!!_,· Localit11 t d1•<;ig11atc<l I IB 011 i11d1·-..: 111ap . Thb loc,d1t, 

i-. ,1 road cut appro:-.:i,nateh t\\ o 1111lt·, -,011thea-..t of Kalona. Io\\ ,1. at 
"\1~1

,. ,:\'\\-\. ,e'l', :20 It';"\\'. T.";"7:\ .. on th( <,<Jt1lh h,111k of Ll1l' English 
HJ\er. \\,t-;hi11gto11 ('01,nt:, Jo\\a. Fiit<'L'n lect of \f,1pll' \fill ~hal<' a1e 
<>-..:po!->e·c.l at lhl' ha..,t of the <;ection. Four feet ot Engli-,h Hh er ~ilhto11l' 
o, l'rlic• tlu ..,Ji,tl(• ,, h1ch. in tu 111. i<; o, crlain h: ten tcct of Pro-;pt·ct I I ill 
~dt,tont· ( 111ll11dinv; ,1 t\\·o-foot ha-.al <;h.1le unjt J. \ h,o-inc.:h th1cl to11-

tlnuo11, clu_,,t la: t. r caps the t'XPO">ure. and 111a: represt nt the b,t..,l ot 
tht> \\-,1..,,on, ilh·. \ s,i111ilar chl'rt hall cl 1, cnn1n1011 <tt. or 11t•ar. lht \\ ,1-, 

<,OJl\7lle hase \\ herl'\ vr tht' 1111it j.., l'-..:po\t·d in \\ .t,lii11gto11 ( :01111t:,. ' J' IH 
Engli'>h Hl\ er Fonnation \\ a-, h,llT<'ll of co11odo1Jt-.. dt th 1, loc,dil\. 
"he rc,h the: Pro-,pect II ill Forn1.1tio11 : il'ld('cl ,1 \\'l'll-pn·-,1 r, I'd .111cl 
ahu11clar1t co11odont fauna. 

F igur!' 3 has hl'('n c·on,tn1< tPcl i11 an l'flort to ill11s,tratt· l'\·ol11t1011 ot 
th<' thinking concerning tenninology ,u1cl , t'rtic:,d <111cl hon/c>11t,tl n l.1-
tio11..,h1p, of all tht 11<>nH:1H. laturc. L\':,tn1i11atioll of llit• ch,1rt s;l101 tic! 
hC'lp to point 011t pre, io11s errors, i11 l<>rrt'L1 tio11 ,u1cl ,tg<· d('t1 n11111,1-
tion,. and 1na: he ,l n,l'hil g11icl<' s,11111 1na1i/111v; lh< · folio,, 111g ,1'< lion. 

PRE,.1C)l' . \\ ()RK ().:\ ·r tt£ K I.\D£RH ()0Kl:-\, 'iEHII~~ 

In l \56 c;,, ,dlo\\ eonc·latl'cl thl ( ,ho11tea11 IJ1111< ·..,tn111• ,-, n11H 1tl,1r 

~,t11cl..,to1H·. a11c.l th<" Lithographic L1nH''.>l011<· of \fi -,<,011ri "1ll1 tl11· ( ·11P-
1n1111t; ronnat1011 ol '\ l'\\ ) ()J k. J a111l'\ I Ltll 1 <:,,j')_ P· 46' ,tl,o n·g.11 d1·d 
the ,tratt ht,h, 1·v11 th< Bllrli11gto11 L1nH·..,to11<' ,u,cl th, ( h,ttl 111qog.1 

~Ii.ti<: ,t, ( ht·111t111g 111 .igl'. In 1 \60. ( . \ . \\ Intl' cii1e,t1011t·cl th1· ( 111 
1n1111g ,IC:t ,l,..,ig-111nt·11t of tl11•<,l' IH·ds,. ,u1d dl'111011s,tJ.it< d tli,tt tl11 ir 

f.11111,1.., \\t'1'<' 111nrP tlo,1 h rl'latlcl to tho..,p ol- tl11• O\l'rhi11g ~1il> ( "1 1I H>11 , 

iit·ro11, tl1,111 lo tl11 ( h1•1111111g l 11 1 \61, \ft·l k ex \\ ortl111, n t og111;,,, cl 
that tht• f.11111,1, ot tlH-..,<· h<·,l, \\ c rt' clht111t ti: : 1n111ge•r lha11 tlH· < h1 
1111111g 1'1)f!J1,ttio11 ol \ 1 \\ ) ork. a11cl propos,c d th,1t tlH') Iii• < ,di, d tilt 
1'111d1·rl1 10k C ,nn1p dt< r tht lo\\ 11 of k111ch rhook. I lli,101,. "!1t·n th, 
ht d, \\t·n• \\t II 1·-..:po\l'Cl. TI1t k111cl1 •rhook (,r()11p c,I \!11·k tx \\ 1>1tli,·11 

111L·l11cl1 cl !,, def i111ti,n1 tlH L1th 1g1,lpliic· Li1111 •,t1>rH' l.11111'>1,111.t \, r 
,nil'lll,tr '-i,t11<l,to111· r L11111ih,d .tlld ( 'hout1•.i11 Li,n1•,tr>11e. 1·1,, ... ',,lnH 

(i 

I 
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Figure 3 
Pre,·ious on1enclatorial and Co1Telation Summary Chart 
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c:la,si.fic:abon " ,ls latl'r applied to <-'<JUi\'all'nt -,trata in Io" a ( \ 'an Tuyl, 
1921 ) . \ 1oore l 192,'.)) 1110, l'd the lo\\ e r boundary of the 1'.u1derhook . 
(;ro11p do,,,1 to i11cludl' the C~ra ... ,} C~rel'k and Sa, erton .Fonnation,. on 

the ha,i'> of his recogi1ition of an "u11 co11fon11it} of in1port .. uH·<:· at the 
ha..,e of the l,r,t,..,, ('reek. and tht' coinc1clencc ot c1i.,bih11bon of thc~t> 
unit.., ,,·,th tli,.t i • .1 H o l tht o, erl:,,·1ng K.111clerlH>okia11 ,trata. 

La udt•ll 193 1 in ,l , t112:atcd tht> ,trat .. 1 of '>Outhca ... ten1 and no rth-
<.'t 11t1,tl lo\\ ,L and plac.tcl thl' lo\\tr boundary nt th<: Kindcrhookian he
lo,, thl' ''( ,hat ta non~,1 ~ha It' alld ,11 gge ... ted th ,tl thv t rosional 1 u 1-

confnn11ir-·, ,, liich he, e ll'cl tht' ( ;edar \ .. 1lle,, ~hctfield. a11d Li1n<· . . 
Crvek Fonnatio1 1\. ,, hich tht ha,e of the ··c:h,1tta11 ooga" n•prt•s,vnts. 

n1arked the hegu1ning of .K.iuderhookian tin1t·. 
111 19-10 \\ eller & Sutton propo..,cd thl' tcn11 Io,, a ~l'rit•<; tor tho\t' 

heel.., pn·, 1<)t1'>h callt'd T~o,, c·r \ f 1..,-,i-,-,ippian in thL .\ f 1..,..,1.,..,ipp1 \ 'alle: 
region. These au thors included \\'ithin the Io,,·a St ncs lht: K_i11derhook. 
o.,agl· . .1nd \ l t'ran1e<: (;ronp,. app,trc11tl:,,· o,erlook111g \loon·\ '>11gges
t1on that thl' 1:i11derhooki a11 h< c·k·,·atL•cl to Sl'rics 1,tnk. \ Jon:o,·t·r, 
\\ '<:11<.>r & Sutton includetl ,, ithn1 tht> Ki11clt·rhook ( ,roup the '\p" 
\lll,lll\ Shale. \f()1111ta in C:len ~hale. (;ra..,,,·-~,1 ,e,-ton ~hal<:, S,v<·c·tlcuHl . . 

Cn·<·k Beeb. Lo11i-,ia11a L111H,..,tone, f l an111hal ~hell<·. Spri11!(\·illl' Shale. 
( ho1 lt<\lll l ,i111C's to11e. and the, Hockfor<l Li111e ... toi1t' 

\\'t·ll<:r ct al. ( 1()-1-\ l di, icl,·cl the' 1'i11derhookia11 St·rH'<; 111to ll1t• 11ppe1 
E,t,h", ( ,ro11p and lo,, er Fabin.., c:ro11p. Th<· Ea.._h,, (;nn1p inclnch·d 
all th<' ronn,1tio11.., ah<n e· the top ot the Loui..,iana LinH·,t<Hll' and ht>
lc)\\' the R1 1rli11gto11 Li1n<·',to11c. and thv Fahin, (,rOtlp i11ch1Clt•d all the 
fonnatio11<, helo\\ th<· lop or lli<' L o11i-.ia 11a Lin,l·..,to11c and aho\"l' th< 
h,1,v of th('~, la111nrl' Fonnat1011. 

\\ ork111<.111 & (;ill<·tt<· ( 11-J.56. p. 14) ..,11ggl''>h'd that the tl'nn F ,1hi11s 
(,ronp hl' '> Ltppn·,..,,.cJ 011 the gro1111cJ.., that the lon11alio11s iucli,clcd 
,, ithi11 Lh< · llefinit,011 o~ th<' gronp an· 11ol e\pos<:d i11 th< · t:,, pl· ,u <'a 
,dong thl· Fal>ill" Hi,1-r i11 north<.:a,t£'r11 \f iss,ouri. 1'lic·"e' anthors s,11g
g< •,t<·d. in\tt'clcl. th<' 11anH· C:lia1np ( :lark ( :ro11p for lhe·s< l onnation!>. !or 
a11 1 \PO'->tll<' al ( ;han1p ( :larJ.. Rridg<·. 1H·ar Loui'>ia11,1 \f is..,01ir1. In ,1d
chtio11. tlH'_\ propo-;t·cl tl1 a t t l1l' .Kindl'rl1ookia11 S<·n<''> Ii<' di, idl'd into 
th1<·1· ~ro11p..,: the· ( ~lia1np ( :lark ( :roup at thl· holton, , I la1111ihal (:roup 
( i11clt1di11g the '(,ll'n Park ."' \ l apl<' \( ill, a11d Eu~hsl1 Hi,1•r 1•·orn1 ,1-
tio11'> l in thl' 1niddlc·. and till :,,.:nrth f Jill (, ro11p ( i11clud111g the \1c 

C-::ra1t<'\'. Pro,p<'<:l I Jill. a11d ~larrs C:a,c Fonnatiou.., ) ,ll the top. 'flit· 
Tla1J11il1al a11d );01il1 I !ill (:ro11p . .., rl'placl'd the Ea.,I<: C: ro up ol \ \ 'ell c·1 

, t u I , l ~4 \ 1 • 

\ [1·hl ( 1~60 ) cli..,c11s'><'<l th<' agl' an<l '>tratigrapli ic i elation,liip.._ o l tlH· 
h<·cls al th<' Ki11clcrhookia11 type !-,C'('t1on and poinl<'cl out that th<' 
\ f,tplc· \ li ll Shale \\ ',l\ <·011 ... ider<'d to I><" l)e,011ian 111 age h: 1'hoi na'> 

-I 



(1919), and that tbt \ J<.('1,uu, \\,L, ,d,o helil'\t·d to IH T)t·,011i,u1 I)\ 
some author,. I It· concl11dt'd lli,tl then ,l n · 110 f .n\\ t 1 \ Ii ,,i....._i ppia11 

strata at the· t) pt• J-.:.i11dt·rhnnk 1,111 ,t ·c:tio11. 
(~olli11.,n11 ( 1961 t·1l1·d tl11· co11<><lo11t \\ nrk nt 'it 1>tl ~ ( 'olli11,n11 

l 1961 1 ,, hich 111clH-.ttt·d ,Li l L'pp1·1 l)t ·, n111,u1 .t(!;t for tltt· 'i\ Lu1111rt·. 

c;ra,,, CrP<'h. ~,l\ 1·1ton. a11cl l ,011i\l,lll.l Fon11,ttio1i... in till -..l,tncl.11 d 
\fisq,,1pp1 lll ,1-c t1t111. 'fh1, <. 011<Hln11t 1'\ id1•11c·t· ,d,o ,11ppo1i1•d ,l lo,, t 1 

,nn-..l \ f 1-..si,,ippi,111 ,1\-!;1· .1-..,i~111111'11l for tlH· o, crh lilt!: "(:l1·11 Pa, k l-'111 
111,1tio11. ( 'nllin,011 }tJfil p. 102 to11<.l11d1·d th.ti th1• ln1111.itH>11, p11·\ 1 

ou,1: rl'lt•ned to tlu· F.1hi11, ( ;,011p \\ 1•ll1-r < I 11/. l<J l\ .u1cl th, 
( ,h,u11p ('l,ul ( :rll11p \\ ork.111.111 I\ ( .ill1 tl1·, l~J~(j ,u1d <.1111,idt 11 cl ,1, 
1)1·,0111.111 or \fi ,..,,,.,1ppi,u1. IH· ,t,\l!...,11< d lt> tilt' l pp1-r J)1 •,1Hii, 11 \1 111 ,. 

c:ol)',l'<[llt'llth th,· K1nd1·rh11oki,111 ')( I I('', i11 1l11· ,t,111Cl.11d ',('( tio1, I\ JJ()\\ 

d .. H11t•d ,1, li1>1111d1 d at tlH• tllp 1,:-, lltt' \i,l'-'' of tht· B11rli11~tn11 .u ,d .1( 
th1• l1ott11111 Ii, th1• l,,1,1· of th1• < ,11·11 P.trk .. 01 "111·11· 11 i, ,th,1·11t !,, 
th1• li,1,t of till J L1nr1ilial ( nlli11,011, l lJnl P· ]0:2 . 

Tli,· 11111t, 111t l11dl'd \\ ill1111 tl11 IL111111h.i l ( ,ro11p \\'01l111,111 ~ ( .dl,·ttc 
llJ:>n \\('It' ,t11di1·d I)\ '-it ·ntt (): ( .olli11\0ll ]~Joi I ,tlld 1}11· ,t1.tl1~1.1pl111 

i1nplil,tli1l11, of tlit· i111 l11d1 d l<>IHHlo11t L11111,l\ ",t, n, i< "l'd I,, ( ,,11111 
,011 1CJ61. p. 106-10-:- . Th,· tn1111d1111t 1.1u11.1 111 tli1 \L1pl1 • \fill \It. I, 

al th1· ,t.t11da1d ,1 ttio11 .111d i11 \\ ,1slii11t!:l011 ( '01111t, !11\\,1 jHO\, d 111 

lH L.1tp l)1•,011i,111 111 ,ll1(• • ..., 
fl n11-..1 lqfi:2 ) n•t11\1•n·d ,I ('I\ 1111•11iid ,ll1111111111>l1I l.11111.t. ,t11d ( 11lli11 

">11 1Y61 r1 pnrt,·d .1 tnnodn11t Lt1111,t. lro111 tlH· l•:11~li,l1 H1, 1 1 l·11n1l,l 
tio11 ,ll Bt1rli11~to11 both of \\ liich i11di, ,tt<·cl I), ,1,111,111 ,t\!:t. ( ·(111111',llll 

]()61 P· J()fi 1111pl11·d th.1t tl1t· .. , ,:11t!;li,l 1 HI\ l'I I IJI 111,dHlll ,tt B111 ]111~ 

ton 111u,t lH• t'1l'ii' :.11'·11t to tl1v 11ppt·1 (.,,l\ c rlo11 .u,d tl1,· "\ l.1pl1 \1,11 
Fonn,tlio11 1·11111, ,d1·11t tn tl11· 111,,, r \ ,, 1 rt1111 ( ,r,1,..,, ( r• •·k ,111rl "' I 1 
rnur1· Fon11ttti1111, . '!'lit• E11rrli,li Hh. 1 l'orn1,tl1r111 111 \\ ,1..,l1111(!(<>11 ( '1.1,l\ -.. 

l,,,,,1. lin,,1,1·1 ,i,•l1h·d ,l ll,u1111l1,d \ l i,,h,ippi,111 101n11lo11l l.1un1 

( olh11,p11 1961 ,111d \\,L\ 1111hid1•11 d lo IH ,-, 1111, ,d,·1,t tn ,;;01111 J ,llt 

(Jf lh1· ll.1111.il,.tl F1H111,t11,1:i 111 tli, ,l.111cl,trd '>•"ctic111. 
( 'nlli11,,111 i<J(jl <'<111tin11• d 11,,1!_!1• 111 thL ter1n :\ortli I 1111 < ,ro 1p 

\\"1,rk111.u1 ~ ( ,1ll1 tit• ]<)iFi ,111cl 11nl1 d that th< \\ ,1,,1111\111, l orrn 1 

tUJ11 of Io,,. ,1 1, litl1ol11~1t .tlh ,i1111I tr ti> tlil' 0 1hl'1 101111.it, ,11, 111 tl11 

'.!r< 1up ,u,d 11<. 1rh LOlll<. 1d1 11t "11 h I 111 !!• o~r,1pli11 , -..t, 111 of Lil< oth 1 

I 1nn,1ti 111, 111 tl11 .!"l<.H1p ( l,11111,on 11,c l11rl, ti th• \\ u,..,,111\111 I orm 

tio11 ,1tlu11 th '\ th 1'111 (,1<111p 
l11 \\ a-..hin~t 11 ( iunt\ ti, 1 ·11~!1 Ii Ht\l r 1·orn1 tla>11 

I .o,, 1 r \ I , , >pi tJ1 iu ,1<_!1 ,1ud ,t, b l<,1> 111,11 k thl li.1 
c.lt1ho 1ki, ._,, r l 1n :lll Jl 1 l"h 1'1 I Lt t I l 1IJ n d \\ 
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'fl11.' rang1· of the gt>11t1" S11Jho11odclla l'OlTL''>poncl, to th1: intcrYal of 
LIH· I lan11ihal arid (:ho11teau For111atio11.., ot the> ~Ji.,-,i-,-;ipp1a11 ... tanclard 
',('Ltior1, "hich an· cul through c11 Jl x <'q11i\al1-nh ( ( 'o llin.,nn ct lll .. 
lLJol chart ,j 1. The uppl'nno..,t occun·L'lll'L' of Siphanod<'lla 1nark'> lhe 

1'111d1·rl1(>1lkia11-\ al111c\l'r,u1 bo1111tlan ( ( 'oll1nson ct al. , ]!-)62. p l-l ). 
~ J'h(111<J1fl'l/n 1 .. 11...,1., th1n11l!;h th<' Pro-;pt-<:t Il ill a11d \\'a..,..,on,·illL' For-
11i.tt1011, 111 \\ a,h111~t(l1 1 ( 01111t,. hut i, ah-;<'nt i11 l,a,al Burlington ,tr,tt.1. 

IIH K111cltil1noki.111 St I('', of \\ ,tshington c:01111t\, l o\\,l, j.., lit'r('ill 

1lt·I 1111•<1 ,1-, th«· ,tr .tl.t 11 d ·rl:-, in~ th« B11rli11gto11 I· on11alio11 .tnd o, lT
l\'ing th«· \l,1pl1· \ f ill Sltal1. -rh1-, dl',ig11at1011 include ....... tTata 1angi11g 
111 ,ll!;<' frorn lo,, er , 11 l lhrougli c11 I I '-. Thi• ~LTH'\ 111a, ht· L OJTl'latt'd 
"itl1 tlH• l'o11n1a,i,u1 in ( ,t•nna1n. 

F \ LT:\ A ·\:\ D C:ORI{ EL.\ Tl();\; 

.\ / a l'l<· \Jill F onnat inn P< ·tl'r,on ( 19-17 ) dt.·,t·1ib1 ·d ,l conodont tauna 
lrn1n a 1111it " ·hich ht· con,1clcred to hl· the \ laple \ fill Shall'. a11cl \\hi<:h 
1·011t.Li11Pd conodo11t g<'11cra cliagi10,tic of l,oth T)< ,·0111an ,lnd \ f i-;,1-,,1p
pi,u1. In ,H.lclitio11, lH· 11olt•d lhe !-,'Tl'at<•r ,1h11 11danc1• of \ li,-,i..,,ippi,tn 
forrn, in thv Ll111i.l , ,tnd co11cl1 1clt'd thal the \ f aplt> \ [ill ",t<; h,l,al .K1n
d1 •rhe,oh.i,t11 in ,ll.!;l. Pc·lt·1,011 1 l!-)-17 p. Ci 1 L<>ITl'Lllt d tlit• -,h,dc ,, 1th thl' 
B11,hl,1 1 g :t11d I l,111nih.d ot \ 11',011n .u,d tlu· ''B11-.hl>erg- l I.111111\ial" 

pre-\\ e ldn11 Sh,tlt·) Forn1,ltio11 ol ()kl.1hn111a. 
111 lll l(J. l 'honi.t-.. n•portccl a L011odo11l f,u111a fro1n tli1· \ lapl1• \ till 

\h,tl1· i11 !ht• t:'Pl' ,tn·,t. and l'orrt 1.ttcd it \\ilh tht• ~,nl'rlo11 ~h,d1 of 

\ I 1, ... 011n ( ( .ra,,, ( 'reek of hi-. u,a~t· 1. 

"i<ott \\ ( ;0]1' 11,011 ( ll)nl , p . lOl I re t<l\tn·d ,t L11111a fro111 the• typ<' 
\l.tpl,· \!ill ~h,tl1·. ,u1d -;Lttvd th,1t it ",t.., cn11tl'1npora111•011, ,, 1th the 
1, I\ p11rt1011 ol the· ",n1·rto11 "il1 ,1h. Th(') ,11ggv,t1·d th,tl thl' \ laplc· 
\Iii] ol lo\\.t rt'pn·,1·11l-, a 11n1tlHr11 q)t: t·\t<'11,i1111 of tlil' " ,l\crton of 
\ I 1,,n11r1. 

\11d , 1,n11 ( l<)Go ,.1111pll'd ,l ,li,tl1• 1111it ()\('rh i11~ tlH \pl111gto11 
I 01111,ttiu11 i11 1101-th ct•11l1,d l1l\\',l. \\ hich ht· c,tll1•d the· \Lq,11 \!ill ' 
'-.l1,tl1•. I le ,1112:i~l ,lld th,tl ( p. JOl · thl' t·11lire "'''I'll lltt· nf \Llpl« \ltll ' 
\11l111t!_tnu ,111d "ih1·lli,•ld 1·,ll 111,tl1011, nl 111111.h-t t 11tr.1l lo" ,l 111 , l\ ,lt -

l11,tlh l11tr1 ,pn11d l1l lh1 \I 1pl1 \ 11ll ~Ii.ti" nf -.;n11th t< 11ti.d lo\\,t. .. 111 

,1tld1tio1, \11d1•r,n11 1L)6b. li!.!;1ll'l 1 1Clrll l,tte tl th< \l.1pl1 \ t ill \\ itl1 

ll1t 11pp11 p,trt nl tli1· "i,1, 1 1 le111 ~li.il1 but cl1tl 11ot dt ,1.!n,tt1 ,111 11ppt r 
l,<,1111d 1r,. i1nl)h 111~ lh,tl th1· \I tple \ft]]' 111.1, r,t11t!:1 ,1, hie:]1 ,1, lo\ 111 

t \ I i11 :1~l'. 

( nlli1t,1lll JlJh'j }'t·1,n11,tl l n111111111111.ilio11 ,t.1t1 d tl1,tt 1111 

\lill 1, u11111 th t1H1,1d1•11·d t,, 111• 1t-.;t11vt,·d In ddl111;11ti.1t1011 

\L1pl, 
nl th1 

I ll\t ( 'n ( i.. '-,]i( tilt hl. ,111d '1~l i11~tnn ron11.1tit111,. I It • l11rtl1t•r ,t.1t1·\ 

tit ,t l\11 \I tpl, \hll )JlOdunt, ,lrt' l.ilt· r,llTil IJl1l:LII Ill ,l!!t'. l lrl\\1·\e·r 

n 
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S"A'i-< OG',ATH ' DU S C cos .... ~ ... 1..1s 
P O ... YGNATH JS '-IAR G >;.)TA 

R OD S SP 

PH Q I\ OO E A O P 

E ~T •.,HH S 

E ... CT v ',ATH 

~5 Eu00P 1 1'.:>.TH S F S ;"QR'-1 S 

SiPHQ"IOQE,.L A SE , o ._ C ATA 

S PHONODE L LA O B SOL E TA 

DINOOU S tRAG Q S,..S 

SPATH OG NAT 1-1 00 S ._ -..G~ F ~R OU S 

S PHQ NODE. ... L A Q .:. RUP .. C A TA 

oo ... • G N.:>.TH US ON O ST C A 

"0LYG'IAT>-1 S S Y ._.,_.E TR .l. 

ICH ON OOE L A O P ER 

PL, L.Y GNAl H.J S CO i>•~• N S 

PAT>-10G t,;t. T >-1 00US c• 5 

SPAlHOGNATHOOU S C <>AS, DE'ITATUS 

0NAT H00 U S D E L :.T S 

BA T ROG NAT HU S Q \A'.•U N1 S 

- BA ' TH OG 'IATHUS D S T O RTA 

PSEUDOP OLYGNATHU ~ Ml lL' IS lR ATA 

\l1 H11 Ii trd l \< · 1111·1I lllh\ p1'l'-<>11.il 1·ll1111111t111lt1(1l111 \\ ho t, 1111 

n ·11lh ,!11th 111\.! t'\\Hl'-llll" nl till· uppv11111>,t \l.1pl1· \!ill ,ti.ti 1 11, \\ .1,li 

111\..!_l11 11 ( 1>11111, l ll\\d 11•port, 11111,1 1, lll .t 11 ·,, l ,<1\\11 \l1,,1,,1pp1;111 

1ll111Hl1J1il, 1111111 tl11 •...c ,t1.1t.1 \\1111l1 ]11 11111,1tl11, In l1t ·11 I~ d 11 0 11 

11, , ·rh i1 1\..!; li, ·d, 
'l'li1· \\ 11l1•r 11·10,1 ·1,·d .1 'l'·ll" 1 n1111do11l l.11111,t l111n1 r.111d11111 ,.111q1l1, 

Ill 1111· 11pp1·1 111>1!11111 111 tl11 \l.q 1l1 \t ill \] 1.tl1 l \j1()',t ' d .1! tl11 I lit:_h 
l{rul\.!1' .u,d ( 1.1, Pit lci1,d1t1t·'- \\ ,1s,h111\..!_tcin ( <111111\ . 111\\,t 

L11!.!_li\l1 H11,, /'01111ofi1111 l~.1111 I\\)-> p . . t2~ 1 pn1pn,1 ·d till' 11 11111 

l•:11gli..,\1 HI\ tT ( .i 1hlo111· ln1 1·,p o,;i1n, .dnn~ tlH · l•:11gh,h Hh l 1 \\ .1,li 

1 () 



ingtuu Cou11ty Io,, cl, a11d correlated tlu· unit ,, ith thl' ··} <:' llo,, ... and 

la: tr" at Burli11f-.rton. lo,, ,l. \ loore ( 1Y:2S. p . .SO) uotc,cl tbt• ahundanl 

sa11d-.t1>1H·, ,u1cl silt,tone, in lhc· upper part'> ot the fla11nihal Fonn,1-
tio11, a11cl st,1tl·d ( p. ,56 1 that thl' -,and: hcd<.: al b:.indl'rhook. lllino1') arc 

lhc- 1·c111i,,df'11t<., 1>t thl' Elli;lish Bi\'l'r ~ilt ... ton l' at 131irli11gto11 and the 
E11!!:li,li HI\ c·1 I on11,1ti•ll1 111 \\ ,1-.bington c:01u1t:. l o,,·a. \\'elll' r ( 1900 ), 
\ 111 ·ru: I \ l~J:21 111d La,1don t 10:2~ l l'OITl'latcd thl' Englhh l{i,·er 

\\ t!h tl11• I l,t1111ihal ½I l1· of. \ l i-,')Ollri 011 thl' h,l'>i'> of the 111,1,.:rofauna. 
'] l1u111,t, ( l})--1~)) n·p<H 11 d ,L \[i,-,1-,,1ppia11 co11ndonl Jaun,1 tro111 th<' l:;7)t 

E1n.i:]1-..h Hi, 1·r. 
C:nllin-.;011 ( 1H61) i1J\ l',t1\!,atccl tl11· co11odo11t l..t1111"h ol the Eng]i..,h 

H1, 1·1 Fonn,1t101l ,1l tht• t:- pe -..vction. and at Burlington. He reco, l'rcd a 
l )1·, 011ia1 1 co111>dollt t ,11111a f 10111 th1· ,tlt...t<>1H· ,1t B11rli11gto11, and as
,1g11l'd an l pp1·r l)t•, 011i,u1 ,tgc· to the unit. 'fhi-, agt• ,1,-.ign1nl'nl \\ a, 
l''>tahlt,hl'cl h: 11011,l' ( 1962 1 "110 n·pnrtt:d t ly111c11iid a tn1no11uid~ fron1 
thl' ..,,LllH' -,trala. 111<· cn11oclo11l, n-co,·ered Jro1n thl' t:- pl' r.ngli,h 
Hi, l'L lio\\ t'\ 1·r. pro, ed lo he \ I i,-;i,..,ippian i11 agl' \ (:olli11<;on. J 961. 
p. lOo l. ('olli11\011 L·o11cl11clvcl ll1at th(' E11gli...,h l\iver at Burlingto11 i-, 

u>11tl·111pora11l 1111-.. "1th p,1rl ol th1· ~;l\l'rto11 Shall', and that the Euglish 
Hn 1·r h pt> '>l'l tio11 1 \Ya<.,l1111gto11 (:n1111t:. lo\\ a I is ecp1i, a lent to the 
ILn1111l>al ~hal,·. i11 part. 

\Ion· n'll'11th·. C:olli11-..n11 1 l~J(i7. per..,011al l·on11n1111ication) c.:on1-
111111l<·d 011 thl' age dilfll'lllll of thl' t:P<' Engli-..h Hl\l'r. a11d lhl' so
< ,tllccl .. l•:111...')i ... lt Hi, l'r · ,Lt B11d111!!:tOll. ,u1d ... ta led that 11 1 , it·,, of thi, 

.i(!;t' d1Hl'n·11c1· "1l ,1,e111, dv ... ir.ihll' lo nTog11i11· lhl.' i>Ld'> .tt 1311rlingto11 

.1-.. li1·lo11L')l1(.'; tn till· \l ,tpl<· \[di i11,1,1n11cl1 a.., liil' \laplt \fill cont.1111, 
id,·11tic,d tl1<>11!!:h th11111< r . ..,i]t,..to11v, 110th at H11rli11gto11 a11cl othe1 

C 

I I 111·,." 
\11d1·J"',011 ( 1()6 L 1~)6(i I n·porlc·cl a ccH1ndnllt l,u111a f ro111 thl' " l•: ngli,li 

HI\, r" I 'on11altC1n ot 11nrlh-( 1·11lr,tl lo\\ a. \\ l11Lh 11(' c01i<,idvrecl tn ht• 
, 111-1111 I 111 a_gl'. \c<..ordi 11!!: to \11dl'r'-io11 l 196 f, p. :3:3 l. "vii rl'cord.., 
,·-..t.1hli-..h tlH· pn•,1·11<..·1· ol t\\n \llhto111·,. "E11~li,h Hi,C'r" and " Prospc·cl 
1 lill' , \ 11dl' r,n11·, 11,,t12.1· 1 11 1 1111rtli-('l'l1lral lo\\ a. l'l1t·'>l' 111 1ih an· "l:'j1-

.u-.1t1 cl In a li111l·..,lo11l' 11111t "\ ll ( 'r,11 11 ·, .. ol .\ndcr,011\ 11'>"1!!:l' 1 Thi-.. 
. . 

-..1 1111t·11<..1· 111a: n·p11 \1'11l. i11 1101 th-u·11tr,d lo\\ ,1. the E11gli ... h Hi, er-
\1 ( 1,Lll('\ -P11hlH'( l I (di \lll'<..1·,..,1011 of so11lhca<,t<·n1 lu\\ a. \11 dl·r-,011 
..,,u11plt·d thL· "0111' -..ilt--to111 c,p1hl'd al ll11 · ,11rlacv" \\'l1icl1 hl' cn11-
-..id1·n·d to !iv tlH· "1-"11~li-..h Hhvr" Fonn,tlio11. ()iii: h,n c1n1odo1 1t-.. \\t'r(' 

n•1·0,('J'<'d f rn111 tlH· 1~11!!:li-..h Hi, c·r l, p<· ,1·t l1011. 11t·itl1<·r of ,, l11ch "a" 
l'l'Lortll·d i11 \11dl ·r..,01 1, ·1:11gJi..,h Hh1·1" f,11111a. \11tk·r-,01 1·, t·11ti rc co110-

clo1it l.1111 1,l I'> r!'prl'-..l'l1t1 d 111 tlH· Prn-.pl'l l ] (ill l,11111<1 of \\ <1'-.hi11gto11 
( '0111,t\·. 'f'h1-.. n·'>r 1nl1la11L·l' ot llH· "E111!]1..,h Hl\ er" L11111a to that of tl1<· 
Pn1,p1'Lt I !di of th1-.. rl'po1i, ,u1d thl• ah..,c·nlT o f thl' t\\O E11gJi..,h Hi,·c·r 
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'>p<.·<.il''> fron1 the north-cl'ntral Io" a .. Engli,h Hiver" Forrnalion. '>e-C'1ns 
to justif:· co1Tclation \,·ith Ander-,on\ '"Engli'>h Hi\'cr" Forrnation \\ 1th 
thP Pro,pl'ct Il ill Fonnation o f \\\1..,hi11gto11 ( :011nty. rather than \\1th 

th< t,1)e En<1l1sh HI\ l'r. 
• I:, 

Poly~11ath11.\ 111argi11ota and S1Jatl10!..!_11atl1ucl11Y co\lof11y coslaf11\ rvprl'-
-.,ent the C"nlirt' t: p(· L:11gJi..,h l{i, er hnu1a JT<.:O\ l'red du1ing thi.., -..t11cl: 

P 1nor!.!_i11ota ha-.. hl'l'll rl'pnrtl d tro1n ll1e Bu ... hbl'rg l Bran-;on &. \ lt·lil. 
1934) ,tnd lro,n tlH ( ;t•n11a11 c11 I I ... trata ( BischoH. 19.57). and S co.,to-

111'> costatu\ \\ a, rl'poi-tcd tro111 th(' I tu1n1hal ( Bra11-..on. 1!1'.3-t) and tro111 

to\'I ,trata. ,, itli i,olated occ111Tc11cl'" in Lo\, er and \ tic.Idle cu l -.trata 

111 th<:' Sa1Jt·rl.u1d. No .'>pt·ci111l'11.., ol ~iJJl1011od,-lla ,, t·n· n·<·o, ervd ho1n 

thl' silt-.,to1H'. 
('ollillson , 1967 pt·rso11al co1111nuni<.·a tion ) ,tat<'d th,tt the l: pv l:::ng

Ji.,h Hl\ ('r <.·<H1t,u11~ a11 unccp1i\ oc,il 1:.inderhool-.ian <.·onodont fa1111a. ,111d 
on thi, ha,i,. and in t·o1qu11c:tion \\·ith the L11111a rcco, ercd in th 1, "tud:. 
tht· E11gli,h HI\t·r F()nnatio11 111 \\·a,hington ( '011nt: . Io\, ·a, l'an IH ,1,

'>ignl'd ,t Lo\, tT \lt.,-.,i-..,ippian ( prohahll' ( 11 f l ag('. ,111d tit<· l )t·\ 011iar1-

\fj..,..,i.,,ippia11 Bou11clary plact•d ,1t it'> h,l\l'. 
\1r. Fred l)orhcirn ( 18G7. pt•r,n11al co111n11 111ic,1lio11 l of tlH· lo\\ ,t 

( ; t•ologic,t l SnrYl':. <,tatt'd tli,tt tlH· .,,ir, l'.' rt'cog11i;,c•, that lht' L11gli,li 
Hi\ l'I' Silt-.,tonl' ic., \ f j<;..,i-...,ippian in ag(', Ito,, t'\'(•r. tor con\ 1•nil'11cv i11 

loggi11g and corr<.'lation. lht· ":·,t<:'1ni<. hound,ln. 1-.. plact·d ,it tht' h,1.,t• 

of tlil \[ c(:ra1H':' Fonnalio11 , "hich i-, ea-.,i l: n•c<H!;l11/l'd in tl1t· "uh
,nrfac:c:. (:ollin,011 ( 1Y67. peP,011al <.·on11111111icatI011 1 i., in at.,rrt·t·11H 11l 

\\ ith thi, ,uTa11gl'n1l'11 l a-., a niattl'r of l'Ol1\'('171l'IJl'<'. 

I t \l'<'Il1'> appropriate ht·rc· to di,cu,.., a p<>~'>Ihl(' alt<'rnatl\ <' to th1· 

lo11g-,ta11cling nornl'n<"latonal prohl<'rl1'> ,1,,0< iat<"cl ,, ith the L,,gJ1.,J1 
Hi\ er Silhto1H·, a11d othc·1 ,I1nil.1r 11nih in the uppvr \ lap le \1 ill F11rrna 

l1011. 
l 'h(' Lenn En1;l1,h HI\ c·r a-, origi11all: proptht·cl. ,, ,1, applit·d lo llit• 

,dt,to11t· l'\pos.t•d aloI 1!2; lht' 1:ngh.,li Hi, t-r 111 \\',l,hI11gto11 C:ou11t:, lo,, d. 

Suh,t·q11<.·I1t cll·.,ignaliou o~ tht' ... i1t,to1It at B11rli11gto11. lo\\a, ,t.._ ·1•:11g
li,h Hi\ l'r" ,, ,t'> lnl\('d 011 1ls. ,i111il.1ril: ol po,ition in ,1·qu('11et· a'> tl1<· 
t:1)<• E,1gli,l 1 Hl\l'r l l ,1ppear, proh,thll'. fro1n .,t·,·C'ral luH·, of c·,id111<< 
th.it till'"' l\,o -.,iJt ... t<lll<'" 1 ,ll Bnrl1n~lo11 and 111 \\ ,1,hi11gto11 ( '01111l\ 

,1n· not l'<111i, a lt'11t. h11t <1cl11,dh cl1,L·1J11 t11111011'> ,u1cl di,tin('l. \.., pn·, j. 
011,h 111t·11tio11<'d. ( ,ol lin,011 h.1 ... -.,l10,, 11 that th<' t\\ o 1111ih an· f,11111,dh 
cl1,..,1111it1r. \l or('()\l'r. he' rt'cogni/1·tl tl1,1l t l1t· -.,o <.·,dlc·d "Engli-.,h H1,t·1" 

is htholog1c-.1lh i11d1,t111g11is.h,tldl' fron1 thinnvr .,1]hto1H' hl'd'> -;c-.Lllt•rvd 

thro11gho11t th<' 11ppl'r \ lapll' \t ill ~h,d<' at l111rlingto11. \.n 1111<.i>11hH111-
1t: occ.11r-.. ,tt tht• top of the ,dt ... to11c al H11rli11t,rton ,, 111<. h rn.t~ progn•-.,_ 
,i\ t·l\' lH·\ ('I th<:' unit 111 a north\, ard ,Ind ,, c·,h, ard clirec:tion. cl I t•cti11g 
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ren1oval of the unit in \\'ashi.ngton County, f O\\ a. An apparent faun al 

unconformity at the base ol the t_'., pe English Ri\·cr suppo1is the idea 
that upp<:m1ost \ l aple \ {ill s<:cli1nent'.-> \\'ere- ren10\Tcl in this area. 

There are 1n1nor lithologic diHt•rc1H:l''.-> bet\,·een the siltstones in the 

t" o areas. TI1c si\t<;tOnl' at Burlingto11 is ,o,nl'\\ hat 1nore calcareous 
th,u th.1t i11 \\·.1-.,h 11 1L,' C:onnt;;, and is 111ore ,nassi,C'l: hcdcll'cl tl1,u1 

thr- t,p<' English Hi\t·r. 
\ fn rth<·r l ine o f t'\ i 1, nee -.,up port-., tht• pos.<,ibility that the t\, o -.,ilt

s to11 e , are not tq11i, all' t,ts . The basal \{c:C:ra11c:· Forn1ation. in Louisa 

C:011nt\ . Io" a . is quite s,uicl: 1 es,pec:iall:· in " ·<·II sa,nple<; ), ,ugge-.tit1g 
that the t:1)c Englt.,h Hi, <'r r~onnation n1a;, ht· an t>quh a lent of th<· 

lo\,·t·r and n1iclclle \ l cCrane: Fon11ation at Burlington. 
In deference to tlll' \l rt"1nark..,. the \\Ttter propO'>l' \ \11ppr<''>'-ion ol the 

tcnn English Hi, er. or .. E11glbh Hi,-er:· a\ pre, iou"I: us<·cl in relerenc:<.> 

to the .... ilhtone at B11rli111;t:011 . restricting the tl'rn1 to ll\f:' to that silt-
'-

..,tone in the type area. along thl' English Ri, l'r. i11 \\'a,;hington ( :ounty. 

I o\\·a . 
The \\Titl'r rt·cofQ1i1:e\ the altt>niati, e that the h, o siltstones 1nay hC' 

lateral equivalent-. ancL thereby. t1n1e-trans!;ressi,·c\ hO\\'e\·er, the cur

rent a,ailahle e\idl'nCl' 1nore strongly <,11ggc .... t., cli~eontinuity of the 

...,j)t boclie.., . 
. \f c( .'1a11ey Fonnation. \ foore ( 192h, p :21 ) lir<,t proposed the t<.>nn 

\Jc( :ran<': ( originall:-,· '-pelll'd ~lcKen1l'y ) Fonnation for a "ljtho
graphic" li1nl''itont• e\pchcd in \IcC:ra1H': ' C:rct'l.. near J-..:inderhool.., 
lllinoi-... TIH· fonnation \\a'> c.l<·.,ig1 ,ated a.., thl' 11ppt'r 1tnit of \loon•·.., 

I la 1111ihal Fonnat1on 111 \[ is..,01iri. 
In 1929, Laudon (p. 267-:26.SJ dehnecl the lithology oi thl' 1 ortl, 

I lill \ll'rnhl'r of lh<' ILunpto11 Fonnation. e-:po ... ecl at Burlint!tOn, as a 
ha'>al. '>en1i-lithographic lirneston<· 11nit. a sanclstont· 1111il and a thin 
oolitic u11it. The <,C'1ni-lithograpl1ic: 1111it " ·a<, corn·lated. I>~· Lauc.lnn , 

"1th \ loon:;., J\ 1c.{:n1nc·, · Li1ne,to11e. 
\\'orl-.n1a11 & (;illcttc ( 1~);36, p. :28 ) continued u:-.agl' of the ten11 

:'\orth Ilill, hut rai-.ed it to group ..,tat11-. , and incl11cled ,, ithin it, b~· 
cll'hnitio11. thl' Starr, ( :a\·t', Pro..,pect I Ii IL and \ IcC: ra11ey Fonnations, 

i11 dt·,c<·11cling ord<•r. 
(:nlli11 , 011 ( 1961. p. 107 l rcportl'd a co11odo11t fauna fron, the ~lc

C:rane, Fonnatio11. at ( ~a-.cadt' Station, i11 Burli11~ton, "hich " . .. clear
h ..,ho,,, the \ 1c:C:ra 11<·: to he of 0-li.,si'>..,ippian age and correlati,·e \\itb 

part ol the C:houtl'au." 
Scott & C:ollin...,on ( 196], p. 119) reco, erl'cl a spar...,e conodont tauna 

fro111 the ~1c.{: ran<'\' ·Fonnation at Burlington, ,vhich is do1ninated bv 
. ' . 

~iphonodclla ancl c011\i'>ts entircl:· of ~f issi<;sippian sp<·cif''i. The 1fc-
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(:ra11e:: fauna \\ a.., corrl'lated \\·itli tht· trppvr haH of the c:attc 11dcnjia
Stull' (cu l l. a11d the lo\\t'nno'>t part of th1· p,,ri<11c/11\-'it1dt· \ (!III ) i11 

I~1iropc. 
Tht· eo1,odo11l.., n·co\ <'rt'(l lro1n tliv \fc( :rallL': Fnnnatio11 ( "'l'll lif!;un· 

-1, 111 \\ a,hi11~tn11 ( :01111t:- \\ ert' ,vc11r1 d tron1 lhl' 11ppl'r h.1H ol thl' 
e:--.po<,ed 11111l. tlH lo\\ er h,111 h1·111~ ha1T1·11. rl'l1t· fa1111a r<'-.1'1nhl(·'> that 
dt•,crih!"cl h: \colt ~ ( olli11..,011 llJfil ~1pho11ndc llid.., dn111i11,1t1· IIH· 
fa1111a , .u,cl I'oft/':..!_llaf/111, c 011111111111, 1.., th1· 1,e·,t 1110..,t ali1111cla11t I l1•1nt·11t. 
I' co1T11t11111i, j.., 1·-.p< 'l1,dh .tll1J11cLll1l i11 IAl\\<T \11'>'1..,..,ippi.111 rntk, 
( C..,L·ott ~ ( 111li1,,nn , JCJ(-i} p.] HJ . l'IH· l\,o \h{'r,llH:' Lu111.1-; diltvr i11 
oth<'l ..,1~11d1 e,t11l .1..,p1•e h . IHl\\< '\<'J'. TlH· \\ a..,Jii11~011 ('n1111t::· 111,,tl'ri.tl 
dot·, 1111t co11t.1i11 J)i11C1tf11, fru~o,u\ .u1cl f!if'l<1!.!._11<1tl111., lac< rata , \\ l11e I, 
\\ 1·rc n portt ·cl fn1111 the \l c('r,111(, .1t H11rli11~to11. 

'>irl1011nd1 Ila ,,1111il1111ilif'ata. Pof(J!.!..ll<lfl111'-i IJl(/J:.!,illata. ,111d J\c 11clo-

1111l!J!.!_ll(/(/111\ j11,ifo r111i\ arl' pH ..,c·11 l i11 tli1· \\ ,hhi11glo11 ( ·0111,h \ft 
('r,t11t·\ . hut \\< 'rt' 111>t r<'portl'd lro1n tht· \[((:ra11< ': al B111'111gt1111 \1ott 
& ( 'olli1,..,011 llJfil 1. 'fh1·.,1· thret ..,pccH·.., tir..,t ,tppc-,tr ,Ll tlH · h,t..,c nf 
< 111 1 "1: ,trata i11 (;e•nn;u1:- Tht' pn•<,<'llL't' ot tl1t·,t· ..,0,11<'\\ Ii.it \01111gt 1 
vii 1nc11t.., thrn11gho11t tlic· upper porl1011 of tht· \1c( 1a111 \ Fonn tl1n11 
in \\',t,hi11glo11 ( :ou11t:: ,11µJ?:<·..,t, co1Telati11!2; it ,,·1th tl1<' 111iddl(' .111d 11p
pt·1 \ll('ra11<': ronn,1t1011 at Burli11glo11 a11cl \\ itlt 111cl,l ol tliv l ' pp1•1 
f'l/1 ,111d LO\\ l'I' ( 11 II rx ',lfh/011('', ot tli1· c:ott< ndorfio- .111d !\ ,i,·,,, /11,
Stul, ·11 n·,p1·ct1, <'h Part ol till' \ le( ·ran,·, in \\·a..,h111gto11 ( :01111t, lt,t, 

ht·t·11 rt 111C>\ e·tl Ii: po..,t- \ le( :r.1111, L'r<><,in1 1 ,\'-. <'\ id1·11Lt·d ll\ tl1t 1111d11-

l.1l111g 11ppt·r "'1rL1v1 of thl' 1111 it. ancl a lag co11ct·11tr.1l1 · l H,h pl.1h · 
n·..,id11(· 111 lh1· tn>t1gh .1n·a.., 011 t l1t· ..,11rlace. 

( :1l11odn11l vll'n1t·llh (<>11te1npo1,1JH'<>ll.., \\Ith thh p(·11od of 1•111-..11111 
\\t·n· rt'('O\t'rt·d , \,ith a11 ,tdrni:--.:1 •d l,u111a. lro111 the· o,11h111':! Prn,!H '<I 
Ilill ,h,tl(• 1t1tit. It ,1ppc·.11, proh.tlllc· th ,,t tlH ·n i, ',tltlle pnrt11111 of , 1111 
,lr,1l,1 111i,,i111r al th< to1) ol tltc \lt{:r,111v\ Forn1atio11 ,tl l1 ,,..,t i11 \\",1,!1-

~ . 
i11~to11 ( 'ount:- , ..,t't h~11n· .S I. 

'fin1L' 1•1111i\,tle·11L: of the \It( r,UI!'\' l; or111,1tio11 \\ it!, tl1t 11ortl1 -

l'l'lllral lo\,,l \t•tli1111 rc·1n.u11, in do11ht. ho\\( ' \l'r, it ,1·1 ·111., p111l,.d,lt> 

th,tt lite "\ It( r.111<': \nde·r..,011 , )(Jfi--J 111,1:- h1· tltt· ..,11h..,11rl.tlt ' 1 'l""·'
lent, ,111d tlH· lt1,1l11.., in<hL"at!'d on tlH regin11al L"<>rn•l,t1io11 Ll1.1rt "' 1• 
hg1tn· ,) l rvpn·..,t ut, a k1111\\ ll'd~t gap 111 11nrth-t·1·11lr,1I In\\ , L, 1 ,ti h1 1 

than .t pll\ -.i< ,ti hn al-.. or 1n1.,q11g ,1·< tio11 . 
Pro,/<, t ff,!/ I nn1111t1<111 \fnort· JLJ:2'), p. 21 d1·fi11Pd tl11· P,o, JH'< l 

I [ill Fon11.1t1011 ,\', \'.111 -r11:·I, JLJ21 h1·d ,) ,tl 1'111-;p{ '( t l ltll B11rlll1~

to11. lo\\ ,l. 11 1· n·111,u-l..1·d 011 tlu· litholo~ic ..,j11iil ,1nl\ to tit, l ,11t!l1 ., l1 
Hi\1·1 C..,1Jt..,to11c · ,u1d thl' fa1111al d1..,,i,nil.1rilv \\ ith that 111,it JI · h1rtlH 1 , 

... talc·d lii.lt .dthougb a l,trt;l' ( ' houtc·a11 ta1u1al ell·J11L·11l ,, ,1.., re lO\ t•n ·d 
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fro1n the Pro'>pcc:t T Ji ll, the Forn,ation n1o'>t prohabl) is best co1Telatecl 

"ith thv 11pp<TI1H),t IL1n11ihal Fonnation. 
Lauclo11 ( 192~)) n·c:og11i/l'c.l the -,i]t .... tonc nllit at Burlingtn11, a11cl i11-

cl11dcd it a, ,t unit "ithi11 thl' ):ortl1 I l ill \f en,her ot the JI.1111pto11 

Fonnat io11. 
l'lH>n1.1, ll).Hl n t , n·d ,1 c:01Hidont fauna frnn1 tlt<' Pr<>'>J)t'l-l I !ill 

~ilt,tt>JJt' .it tlit• \Ltpll \I ill [,oc:alih. "hic:h hl' c:01Tt•l,1tl'd ,, ith the 

I l,1111111>.tl L11111.1. 111· ,11 ~c·'>tl'd that th<' IIannihal gr,1d1·'> latcralh 111tn 
th1· l·,,1L";li,li Hn1·r ,u1d l 10,p1 ct II ill Fonn,1tion, ol \\·a,ln11gto11 ( ,;iu11l\ 

't onng(jlll'>t & Pattl'rso11 ( l<J-lH 1 n·portl'd a l011oclcn1t Lu1na ~ro1n tlil' 

Pnhpcc-t Il ill I 01111atio11 t''-P<>"t>d at H11rlillgton. iu Lo11i"a (;011nt:. ,111d 
111 \\',1..,hi11t!;to11 ( .011nty Tht ir l,t1111,1 cl(h<'I: c:ornpan·, ,, 1th that ol the· 

Prtl\)'l'ct I I ill fonnatio11 n~ th1-, n·port. 
\\ ork111,u1 ~ (:illctt!' \ 1\-J.:,6, p. :30 I c:orrl'lated tlil' Pro-,p<·l t Ilill For-

1n,1tio11 ( of lllino1-, 1 \\·ith tit<· (:ho11teau l•'on11,1tion in \lis,01ir1. hut 
l·,u1t1011cd th,tl .. . it 111a, lH· a lt'n-. or ,ilt-,ton<' in tl1<' 1nid .... t ol a li1nl'

,to1H· ',1ll'l't'\'>io11." 
( :olh11.,011 ( 1H61 I n·l·o,·ered a co11odo11t Lu1na lro111 the Pro-.pect J I ill 

Fonnatio11 at B11rl111gto11. ,, hil'h r<'\l'rnhll''> th .1t ol thl' 11pp1.T (:ho11tea11 

Fonnation 
Th(· <·01l<>do11t la1111a of tbl' "Engli-,h Hi,1·r" Fonnat1011 of north

< t•11tr,tl lo\\ a l .\ndl'r..,011 . l~JCi-L 1866 1 i.., 1·11t1r<'l: 11 ·prl:''>l'11lcd in th<' 
Pro-,p("l t II ill lallna. a-, ht·n·in dl''>l'ril>ed Thl' -,o-c.·,tlll'd "Eugli,l1 Hi, t>r" 

.\11dl'r',()l1, l\.)66 l or north-l'l'Itlral Io,, a i-.. a 1ni,J10l11\'I". 
\\'ork1n;111 6: (,illl·lt<' ( ]U.)6 \ ,u1d C:ollinson ( l~)(il I citl'd e,·1cl1 nee ol 

a11 t·ro-,io11,d 1111cn1dorn1it: at tlH· lop ol the \[c(:ra11<': Fnn11at1on 111 
llli11oi, \ ,11nilar c·ro-,1011 -,url,tt·<· i, pn·sl'nt at tlil' lop ol the \lc
(,ra11t·\. 111 \\·a-,hingto11 (:ounty (hl'rl:,i11g thi-, 11nd1ilating "11iac:c is a 

I\\ ( ►-inch c:la, -,to11<· la, <'I', a11d aho, l' it 1, a l011r-uH:l1 hl11v-!!)l'e11 -.hale. . . 

·r1i1 c la,· .... to11t· contai11.., ,1h1Lndant gla11l·onitl' "pellet"" a11d a "h"h-
pl.ttl' .. l't>11le11tratl:'. Th<' -,h._dt· unit i-, c:011siclcred th<· ha-,al po1tio11 o r 
tht· Pro,p<·t·l Ilill Silt-,ton!'. Tl1c <.n11la111l'cl couoclont f,u1 11,1 or the '>hale 

j-, ,onH'\\ h,1t oldl'r in a,pl'ct a, co1npar<'d to that o~ th<' o, erl: i11g "ilt
-,\<llH' and 1111clvrh 1ng \l l'C:ra11t·,· Lin1t•:,, tone. Si11l1011od<'ll(I d11plic(lfu. S. 
1 rl'1111/(lta, Dinod11s· fru!.f.0\11\', Elicluf..!JUJ!h11s /Ji(llot(I, f-~. foe< ralu. and 
"'1·11tl10!.!_11athoc/11\ co-.lu/11.-. 1·0.\tat11s ,,1·rl' n·1.·o,·1·n·cl rro1n lh!' "hale 
111•·111IH·r ( incl11d111g th1· l l.t,-,tonl· 11nit l at the \la pit' \I ill a11d I li gh 
Bridgl' loca litil'',. S. ,·osf(l/1/S co.,taltl\' has, not ht'l'l1 J'l'(.'()\!'l't'd rrn1n 
IC>l k, \ 011T1f!;l'I' tha 11 c 111 i11 at.,;l'. Th(· re1na1n111g ahn, (' nH•1tlio11ecl '>pt•
t ll", ,1n· l'h,1ral'teri,ti<: lorn1-, ol thl' \Jc( 'ra11t·: Fon11;1lio11 at Burli11gton 

l..il·nlt 6: ('011111-,011. l ~J(i l l. and ,trl' i11dil'at1,1· ol th<' ~11il1u11odc flu 

d11J>licala .\<.,-,en1hl.1ge Zone ( ('011111-,on cl ul. 19fi2 ) and of Upper cu I 

through Lo,, l'r cu I l -,trata in (;cnnan:-·. 
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The shale unit also contains diagnostic spe<:H:'s of- the Siphonodclla 
411adruplicata-S. crc1111lata Assen1blagC' Zone, hO\\'C'\Tr, the upper 
boundary of- this A -.-,en1hlage Zone can he placed at the base of the 
uppl'r third of- the siltstone po1iion of thC' fonnation-thl 11ppenno'>t 
occu1Te11ce of S. quadruplicata. 

\\'assonrillc Fonnailon. Bain ( lo9.5, p. :32.2) propo'>C'cl the nanH· 
\\'a<,scn1,·ille Forrnatio11 for a thirt:·-Ji\e- toot earthy, n1ag11e-,ian li1ne
.,tone e\po<;c·d at \\ a-,,011\ illc· .\till on the Engli-,h H1,·cr, \\ ,l.,hi11gto11 

C<>llllt\, lO\\il 

'J 01111g1pn..,t ex Do,, 11.., 1 l SJ,Sl -,,unpled \\ hat the:· thought to hl' t!H· 
\\"a-,-,011\ 1!11· ... trata c·,p<hccl ,tt the kalona (:la:,· Pit local it:. <Lnd h..,t<'d 
( p. ,~.5) thl' ... tral1graph1c <,ection a ... follO\\ -.: 

\\'nswn1t ,ll1 
t l)olo11ult' 

... t1ilvrrn1 .... 

,., If 

Inn\\ 11, fr,1c:t11red co11t,u11i11g one c he1 t li,111cL fos-
1"1..,,d p,11 l lOJ1l,1111111g ll)llt'h I('\\ ()J kt·d E11gl1,l1 Kl\ l'I 

!!;rtl ) 
:1 Sh.tit>, l>liw to l.'/,l_\ . ..,oft. u11ct1H>11~. earn int!; Ll11111ks ol E11!!;Ji..,}i 

Rl\ e1 ~1 it '\111ner<n1-.. ti..,h 111 J,,t-.e. (-i 

E11!!,lish Rh, r 
.) (.i 1htc>11P, l>liw lo ~J,l\, 111,1,..,1, c·. ,en lo ... ..,ilifen>11.., 1 

I. ~hal<', dL·ep hl11c- to ~r."1, . , t'I \ ... oft 111;t'h1rn1s. c,11 li()11,1u·o11.., .111d 
... t,1111L·d ,tt lop, filled "ith p_\.l ill' 111 lo\\ l'r p,11 t. 1udos-;ilih·11111, 1 ! 

The\v author.., -.tat<'d ( p. ,<:>5) that thl'ir conodont fa1111a " .. . l'a1ne 
lron1 the n1icldll' and uppvr portio11s of the ... i,-toot ... hall' 1111it ( no. :3 \ 
at the ha\e of tl1c \\ 'a<,sOn\ ilk·.'· and tlu1t no conoclont-- ,, l'n' n'l'o, 1·rl'd 

frorn the o,-crl: ing "clolon1itl'." 
The \\'liter pro po._,,.., th at un it.., :3 ,1nd -1 ol ) oung< 1111<,t & l)o,, ,1.,· 

·· ,,·a.,.,on, il lc" Fonnation are actualh· the ha..,al <ihale ,111d ~ilt--to1H· 
unit.,, n <ipL·cti, cly. of tl11· Pro<,pl'ct J lill Fonnatio11 'J 0111H!;qui"l ~ 
l)o\\ns' conodont launa ,.., identica l to the Pro..,pl'ct I lill Lu111a ... lro111 
the \l aple .\ [ill a nd I l igb Bridge localitie'>. and Ju1ilil'rn1on' co11 
ta ins ..,pec-in1<'11'> ot SiJJhonodclla <Jll(l(/r11plicata. S. d1tJJlicata , a11d 
Elictognat/111, lac< rata \\ hich are 11ol repn·<,('11tC'cl i11 the \\ a-,-.0,1, illl' 
fauna.'-. or thi.., repo1 t. The• " \\ a ... .,011,·ill l'" FonnalH)JJ oJ You11gq11is.t ~ 
Do,, n.., i, thc:relorl' con'>1den·d to he tbl' -,anH' 11nit a.., the Prn..,pc<'t IIill 
a.., b(·n,i11 cll'fi11<'d. 

(:oll in<,011 \ 1961 ) reported that the oolitic Starr ... ( a, l' Fonnation. al 
Burliuhrt:011, i.., harrl·11 o~ co11oclont..,. \ n "oolitic" 1<>11l' nl'ar lhl Jia..,t· ol 

the \\'a..,_...on,'ille. i11 \Yashington (:oullt). pro,ec.l lo he h,11Tt·11 of co110-
do11l'> al-.o, and 011 t)ii.., hasi .... ancl 011 litho\010. 1., co1Tl'i.ttl·cl ,, 1th th< 

Starr-.. (~a, c Fonnatio11 ( sel' hgurl' .S) . 
. \ ncler-.011 ( 196-1) rec:o\ c·n·c.l ,l c:011oclo11t fa1111a lro111 tli<' lo,, vr Ii, t· 

fc:et or thl' \l a.' JH'" (:rcvl \fv111her ot the lia,npto ,1 Fonnat1on .lt -..c, _ 
eral localitic-'i in north-t·l·Jllr,d lo,,·a. The \l a\ JH'" ('reek lt11111a 1 \11der-
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son. 196--L table 5) contains Siphonudella quodru1J!icata and S. o/Jso
lc ta ,\·bich ,UT not reprl'sented in the \\'assonville fauna of this report, 
hut are present u1 the Pro.,pect Ilill of \\"ashington County. This seerns 

to indicate that the lo,\ er five feet ot \lc1~;nes Creek is slightly older 
than the ha"e ot the \ \"a,son\·ille and 1nay be l'<tui\'alent to the upper-
1110-,t Pro'-pt t t I I ill. B pnsition in ..,equence, this \\ ould place the 
( 'h,1pi11 :\[1·111h1·r, nt 1H1rth-central Io,\ ,1 ec1ui\·alent to ,01ne portion of 

the P10,pt·vt I !ill. 
'!'he ti>noclollt L1u11,l ul the upp<'r Pr<>'>pl'ct 1-lill and the en tire \\'as

\On\·ille Fon11alio11s c lo.,el: rest•tnhlc·<, that ul thl' Siphunoclclla iso
\·ticlia-S. CUOJJCri .\ssc1nhlagc Zo1H· ( Collin..,on, et al .. 1962 ), and cor
rvlati, l· \\ith tht· nppenno-.t c rtli u· ?one in (;en11an:'· In \\'ashington 
( :ou11ty thC' upper li1nit ot thL.., /O!ll' j.., 1narked h: the cli..,co11forn1able 
n·lat,011-,hip or the \\'asson\ ilk· a11cl Burlington J'onnatio11s. This di'>
confon111ty j.., c..011 te1nporaneou\ \\·ith the .. n,ajor 11nconton11ity in the 

.'di-.s1-.-,ippi \ 'alk·:.-· of (:ollin<,011, <'f al. ( 1862. p. :22). 
H11rli11[!,to11 Fon11otin11. :\ '-par\l' conodo11l tauna \,·as secured tron1 

th(' Burlington Li1nvsto11<' ('\PO'>ecl at tht> top of the \\ 'a\\on,ille :\lill 
\l'c..tio11 .. \ basal t;lauco11ilic la~:er ot the H11rli11gto11 coutain.., an ad-
1111,vc.L as \\ell a.., an inc.ligc1Hl11-.. la,,11a. So1ne conodo1Jt elen1ent-., cLag-
110-.tic of tlH· (:11athod11s .\c111iglol,cr-Psc11dopolyg11ath11s 1n1tltistriata 
ancl Hoct10!.!_11otl111.s-Polyg11otlt11'i co111111u11is ,\ssc1nhlagc Zonl'~ ( C:ollin
-.011. ct al., 1962 ), an· pre-.ent 111 tl1 l' glauconitc uuit Thl'sl' :;ro1 1cs a rc 
not othl'r,, i,e cll'li,nit<'d i11 \ \'ashi11gto11 (:ounty. 

Hoctrof!_nothu.':> clistorto. a forn1 co1nn1011 thro11ghout the rcn1aini11g 
po1t1on ol the l'-XP<hvcl H11rli11gt(Jn -,trata. j<, diagnostic ol the Hactro
!.!_llotlt 11s-Ta}'ltrognotl111\· .-\ ... sen1h lagP Zo11t· of th<' upper part ot the 
H1trlington. ( :olh n..,011 , ,·t al. ( l~J62. p. 2:3 \ statt•cl that the "lo\\·cr pa1i 

o~ th(' Bactrog,1ut/111\-Ta11!trngnothus :-\sse1nhlage Zone i., readily dis
ti 11 !.!;l Ii-. lH cl h:· 11 ndt•"cn hl'll z--.ha peel h,lctrogna thicls.. ( herein ref e1Ted 
to /3 dr\torfa). and corrl'latl'd the zone ,,·ith the upper part ol the 
Ct'n11a1 1 c11 Il/3 , /OlH'. The l'tJ11oclont hn1na secured frnn1 th<' Burling
ton 1, don1111atcd li:· H. dist1nta. and -,(•c·n1.., to j11s;tif: correlaling tl1 e 
l'\j)<h<·cl po1·tio11 ol the B11rli11gto11 Fonnation, i11 \\'a-,hin6rt:on Count:. 
lo\\a, ,,7th thl' Bar·trog11atli11,-TaJJhrof.!_11atl111s .\sse1nblagl' Zone ot the 
\ l1cl1:011ti11e11t Hl'gio11. and \\ ith th<' upper c11IJ J31 1 strata in (;em,any. 
I l J'- l'\iclcnt th,1t a h1,1tu, ot con"iderahle n1,1g11itucle ( lo\\ er and 1nid
dl<', u l 1/3 '/ J ('\i-..t-, at the hasl' ol th1 Burli11gto11 Fonnation in \\ 'a<,h

i111!:ton ( :011nl:. 

PlaLTrnent ot the l)l' \ on1a11-\ [i.,.,1'>.,ippi<1n 
i11gton C:01111t: ,<.'ction cannot h(' cletenninecl 
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<;<Turvcl d111ing thi" '-hid:. f lo\\ c, t'L the '-parse f.t111Hl reco, ere<l sug
ge-..ts a Lo\\Lr C'arho11il('rou, \I:!;< \ r~lther than a De,011ian -\.ge. o 
t•,·id('ttl·c· ol ( :ol\111"011 <;cott t>: H(•\. roacl's ( 196:2 I Cnathod11s n. ,p. B-(;. 
korkr li. or S11il1onocl< Ila v11lcata \s..,c·1nhLigl' Zon(', io.; pn•'-t·nt in \ \'a-,h-
11 1!_(to11 c :o,111l\. 

< >tl11·1 llt,111 ll11 1 lt 11H It ol the ~i11l1onudella d111ilicata -\.,q•111hlagc 
Zo111 r, 1 ,1,1 1,·d lro111 tin' h,1-..al Pro,pt·c.t IIill Shale \lt'rllh<'r, 110 e,·i
dt·11t · qi 1111-.. 11ntt· ".1, 1 cttrl'cl ~n>n1 hvlo" t\11 · 1nicldll' of the \le

( :rant, "hl't'I' 1t ,hn11ld I.di -..tr,1t1graphicall:. 
'1'l11· \11d1nnnd, Ila isu,ticha-~. coop<"ri and ~- r111oclr11plicato-S . 

r u·1111loto -\.-..-..t'nil>Llg<' Zones, ·tn· "t·ll doc11111t·11led in \ \ ·a-,hi11gtdn 
( 'D1111l:. ,t11d an· co111c:iclc11t "1th the en tin· \\'a,..,on, ill(' . Pro,pPct Ifill 
,u1d 11ppt·r b,tl~ of tl1t· \J c('r,111<·_:- Fonnalion,. Thv-,v 11nito.; arl'. there

fon· Ii< lic ,eel to hl' c11I I ' i11 agc. 
('olli11-..011. \colt t-,; H(·,road·, \ 196:2 l Beu t1og11ath11~-Polyg11oth11s 

r·u1111111111i\· and (:11uthod11\ \l'IHil.!,laln r-P\r 11c/CJJJolyy_11ath11.\ 11111/tistriota 

\ -,'-<'1nhl.1!..(t Zn11(•, ,Lr<' 11ot n ·p1T\l'llll'd in \\ ashi11gton ( '011n l:·· ('\.cept 
!or tht • oc<·111Tt·11t·l nl ..,<>1111 · ot th, · d1a!!;110-.til "Pl'Cit·.., 1n llH· has,a] B11r

l111gto1t gl,11H 011it 1c la: <-r. 

Tl1t· LOrn ·latio11s propo,<·cl in lit;11n· .5 art' h,t,l'd on recognition ol 
( '<>ll111 .. 1ll1 . ~cott & H1·\.roacl, 1 1Vo2, \'--,l 'rnhl ,11:;<· Zont'-; in \\ a ... hi11gton 
( .ounl, It ... hould h1· 1111d1 r'-lloocl. hn\\t \Tr. that 111 no La-..e \\C're the· . 
t.u111<1'> lro111 lliv \\ ,l'-hi11t!_tn11 ( 'nuut:, '-<·ction l till:-· 1epr<0 se11 tab,c· ot 
tho',( d1 ',ll.!;11,Lh·cl ,l'- '\·bar,tc lc·n,t1 c.·. ol each \v,l'n1hlagt• Zone. c:orrc

L1t1()1t "ith th1· nnrlh-ct'ntral lo" ,1 -,c•ctio11 j-, ha..,l'd 011 thl' t1111l' eq11i\·a
l<'11t 11·.., ol ll1at -..<Tlio11 \\ 1th thl' \-,,<·1nhl.tt!;t> Zo11l''> of ( :o lli1 1\01 1. !'/ al .. 

llJC-i2 1 .1-. d,·t<'I rni11t'cl 1)\ \11dc •r<.,011 1 1861. 1~)6(i I. 

SYSTE\I \ 'fl( : P.\LEO:'\T()L()(;\ 

(:t•1111" JL--\.C'TR()(; \ATII( ~'-, l)nt11<,011 & \leh1. 19!1 

H,11 {l()!.!_ll(l//111\ BH \'-,~()\.~\II~! I L. l~J--l], p. U'-i. 
f't//)1 ' \/H c 1, ,. Ht1< t11>!..!_11tlfh11\ lian1ala B1 ,llhn11 & \ft·lil , 19-11, p. 9'-i. 

pl ]~) lit;-.. .S-'-i . ( ()I) I 

J) io!..!, 1111\1,· 1'h<' "\H't'lll l l ' ll\ ,l'-'>l!!;llt'd to lln-.. t;c·1111., co1npart· ta, oralih 
to l ht• !.;t lll'rll' cl1 ,t ri pt1011 ot Hr,u 1-,011 & \ f l'h I ( 1 ~}--l l. p. 9') . 

H, ·111ork\ Hr,L11'>011 t-,; \ lc hi l 1~}-11 . p. 9'-i 1 -..t,ltt·d th,tl ' there j.., ,uch 

,l , ,1rit·I: a11Hln!.!, the -..p<'t 11, of tl1i, gt·11u-.. th ,1t 1t l\ dill il'11lt to i11cl11dt 

.di t h1· i.:har.tL l< r, i11 tlH· \.!;L Ill ril' a11ah "'" .. \dd1t1011,il "ork s;hould he 
d1>111· on th1 hactrng11all11d, 111 ordt r lo 1non· pn-ci"c·h clilll're11tiate 
t IH· "]'t'L'l<'\ ol Ha< fri1!.;_11atlu1\ ,l'- th(' ge11u-.. h,i-.. ,l re 1.tti, el: ,hort ran gt:>. 

( ), , 111rc nc,· Bae tro,r1u1t/11" j.., n -..tnt tcd to rol'k, ot tht' \ alntl'\ eran 
~ , 

-.,, I It' , , \\ hich ll1l'lt1dl' ', lht· -·~e(l.1l i,1 ," f l'm c;len. and Burlington For-

l!:l 



1nation<. and i<. equi\'alent to a part of c11 Il/3/y ..,trata in Europe (C:ol
lin..,on, ct al., 1962, c:luu t .5). Bactrognathus has abo hl'{'ll reported 1rorn 
the ~Iiddl1· C)sahcan, Lake \ 'allc: Forn1ation of )-1·\, \ l exico ( R111to11. 

1964. range chart). 

B . .\C'T R()(;;-,..r A Tfl ( 'S ( ' () \l :if ( ·~· l S I Ia..,, . 19.59 

Bactrognatliuy co111n11111is I I \S~. 19,59, p :3~0-:3)1. pl. -l6. tigs. :20,2,S-27. 
:30,:31, Bl'HT()'\. l~J6-L range chart. 
Rcniarks . SC't' l las;, ( lY.S~J ) for disc11,<.ion of thl' cl1,1r.1cteristic-, ot tht· 

'-Pl'(.'l('',, 

()cc11rre11c1 ' ll1t · ,p<TI1..., 1, n·slnl'tccl to ro<..l'> of the (),agt ,ll1 :,1.•nt "· 
BaLtro!!_lllltli11\ r·o1111111111i, ha.., heen reported fro1n the C:li,1pp1.·I Lin1t•
<.tone of Tl'x.ts ( ] L1,s. 1959 ) and the 1' ierra BLuH.a and \larnogordn 
\ I t 1nlK•r, (){ tht' Lake \ 'a llt·\ Forn1ation of '\ t·\, \ l e\.ito Burto11. 

l l)6-! \. 
Thi-; ,pt·<. H'" nc.-c11r.., in the Burl1n~to11 FonnatH)11 at tl1< \ \ a-..-,011, illt· 

\ l rll lol',d tt, \\",1-,hingto11 ( ~ount\', lo\\a. 
' . 

:if utc riol st11diccl. J '>pl'ci1nen. 

B,\C'TRO(;.Y:-\Tll( 'S D!ST()HT,\ Br,u1-,011 & \ l t'hl. 19-11 
Pl. -t Figs .. S.\ 

' 
Boctrof!.notl111s distn11o BR.\ >.'S ( )N & ~r EIIL, 19-11. p l)l)_ pl. llJ i1g,. 

10.11; RLrHTO'\. 196-L rall!;l' chart. HE;\.H().\ I) & ~( ()' f'T. llJ6-4 p. 

22-23. pL :3, hgs. 9.10. 
Diagno.~ is·. Th1, -..pPc:ies i-, charac:tl'ri/t>d h:· ,l thiL·k ,u1lt·11or li111li 

"hiL·h h,,.., a hon1-likv dl'nticle at the po-,tenor v11cL a11cl ll\ a ,tr"11gh 

n •c:11 r\ L'd 1 a tera I proce,:-.. 
R1 ·111arks. 171L ho lot~ pl' o~ Bae/ ro!.!,not/111\ dtsfurfa i, ,t·, t'rl'h "nn1 

a11cl alirack·cl. The lateral 111arg111, ,trc not lr,111c.,\Tr,t. l~ 101111d<·d 1111 .i 

"t·ll-pn·,t r\ <·cl c.,pecin1c11. hut an· <.h,1rp a11d hroadh I Ltr1•d \\ 1th ,1 

pro1101ulcL·cl t'\.p,u1\1011 011 the inner l.1tvr,tl 111,trgi11 111 tlH .tn ,1 ot tlH· 
Literal rn)(·('',\ o!l,<·l ( ',('t:' pl. I, fig. t., I. 

Thl' 1111it h.t-, ,l dC'vp. -,uh-tri,1ng1rl,lr ha<.al c::l\ rt; 1111cl<·1 the 111di11 
hlaclc and latvr,tl prol't'"" 1u11ctin11. " ·hrclr c,te11cb, ,L'- .1 cl1 1•p tro11gh lo 
th<' ,u1tt·nor tip and u11cl<'r tht• latl'r,1I prot·e"" lo tire po-..tt•J io1 t·xtn·111il\ 

nl th<' 11111t. 
Tht d('grt 'l' ol n'<:11r, at11n· of tht l<Ll<·ral pn1lt '"" 1-.. \ ,ln,tl1I< l11it i11 

or,d \i('\\. tht' unit i-.. /--.hap<-'d in 1110-..t "Pt'Ci111vn-... 
()c/'111r< 11,·,·. Ba,·t10!!_11atl111s d1,to1/a ha-.. IH <'ll n·portt d 110111 tlt, 

\\ c<unn1 l' Fon11,1tio11 of ()kl,d1on1c1 BraH,011 ts. \ f t hi. 19-111. tl11· l .,tkt· 
\ ",dl1 ·v Fnnnatinn ot '\'t" \ It xit·o I B11rton, 196-l . ,urd th1· 11ppt·1 por
tion of thl' ).-l-'\\ Pren 1dt•11{t' J'onnatinn of l11d1,tn,l ( H1 •, ro,1d & \colt 

196-1 . 

2() 

I 



The specie,s \,·as Tl'C.O\ ered trorn thl' Burlington Fo1111atio11 at the 
\\ asson\ille \fill lol'ality. \\'a,hington County. lo\,·a. 

)latcrial \htdi<'d. :3..,1 ,peci1n('ns. 
R, 1iusitory. Fig11rcd h,·pot:·Pl'- S.lr.l. 12,537. 

(:1•Hu 7)/\'(1Dl'S Cooper. J!:):3~) 

l)111udt1\ t.( >< >PEH JtK3fJ. p. :3\6. 
I 111 r· ,p1•, i, ,. J)i11ocf11 le 11ti-,· (:oopl'r. U:.J:39. p. '3)6. pl. 47, hg-,. 6:3. 

7.5.76. ( )1) . 

R,·,ncnks ~ce .Klappt'r ( l~J66. p. 24) for a d1<,c11,,ion ol the ~c11vric 
charact< ·ri" tic,. 

C>r,·111 rcn1·(. ])i11odus ha.., l1t•t·11 r<'po1iecl tro1n thl' Ln\, 1·r \fi-,c;l',\1p
pia11 of :\"orth \1neiica <u1d ran~e, fro1n cul thro11~?J1 c11II.,. I To11n1-
.1,ian) in E11rope I \ 'og<''i. l!J,SlJ l. 

DL\'()D[ Sf R.:\(;(1S l·s ( Branson. l~Y3.J) 

Pal,natodcllo fragosa HH.\ '\S():\. 193-L p .. '3:3:3. pl. 27. fig .. 5 . .K E(: I [
TEL & ~L.\SS. l!J:3~. p . .51 ~-.520. 

Di11od11s fragos1t\ 1 Bn.111,011 ). S(,()TT & ( '()l,l.,JN~()"\"" . 1B61. p. 1:22. 

pl 2. fig. ~:2. I l..\~S . 14--1:3. p. :307-:3(~). 
Dia,.!,110,·1<;. Sl·<· Bral\\011 t J!:):l.t) for ,l cl1'>c11s<,ion ol the <ipecific 

l hilractc ·ri" tic'>. 
Rl'111ark\ Tht· '>p<'cin1c·11\ 111 the \\ a,hi11gto11 C:n11nt:· 111at\'rial ar<' 

hrokt'11. h11t con1pare clchel; \,·ith tho<,c• ilh"'tralecl hv Rran ... on ( 11-J:3-L 
pl. 27. fig .. S) fron1 th<' I tt11111hal Fon11atio11 and f-Ia ... , ( l!-).59. pl. 4!:l. 
Jig .... 16.:2:3 i tron1 tl1t· C:happel Fonnalio11. 

()1·1·111-rc11cf'. Di11od11s fra[!,<1s11, i'> k110\\ ·11 fron, the l la1111ihal ( Bran
,011, 19:3,.t ,. \ fc:C:n111<·, ( Sc:otl & ('ollin,on, 1961 ). and ( ;houtl'au ( Bran

'>Oll & \ fehl, 1Sl3) 1 Fon11atio11\ ol \ fi-,,ouri ,incl tlH· C:happvl Fon11atio11 
l 1 L1,, , 19.58) of Tv\a,. \'ogc, ( l!-).39 ) rep<llit'cl 1solatvd oc:c-111-renccs of 

D. f1ago\11s in 1nidcllc· c11J ,tncl lo\\ er <'11 11 r '>tr.ita in E11ropc. 
This ,pc·cie<, \\'a'i n•co, <·n·cl tro1n tilt· Pro'>pC'ct I lill Fonnation al the 

T lit!;li Brid~e and \ l aple \ f ill lo<.alilit•,, \\ ,t'>lnngton ( :ount~, lo\\',l. 
\latf'rial studied. 9 ,pecinH'JI\ 

(;<•1111'> F,L[C'T()(;\'. \Tlf( 'S (:oopc·r, 1939 

~ulr llOf!,IIOtli11s HH ..\ '\~() & :\ IE I r L. H-J:34 ( 11011 S\\'AINS()N, l!-):39 ). 
p. :270-271. ( 11011 • ..\C:1\SSTZ, 1,\ 16. B LE EKE It l ,<,.56-.57, PIC:ET &. 

1Il' \tBEH1', lh66). 
l •,l ictog11ath11s C:()OPE:H, 19:39_ p. :3,<,6-3<.;7, fL'\S~. 19.59, p .. '3()6. 
\ol<'nodrlla BR i\ ~ON & \ 1E J IL. 1944, 110111<'11 nud,1111. p. 244, 

& , 19-!8. p .. 527. 
11011 SolC'nod<'llo ELIAS. 19.56. p. 113 ( = 0-::.arknclina). 
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l'1n11 ~111 < 11 \ ~fl/< 11< ~11ath11, lo< 1 111(0 H1.111.,,H, t \IL lil JlJ31 pl 2.2 
f1~, . > h ( >I) . 

/)111.!_11(,1, l .. 1ti1,dl~ (011'1l1t',,1cl ,111d ..,11~hlh ,lllh,d 11111l., \\ilh 
l.1t(r,il 11d..!;l" 1>11 hollt ,,d,,., 111·,u tl1, .1lio1.tl, d:!;1 < >11l, 1 I.it, , .. d 11d....,t 1 

poo I h d r \ 1 l I) p I d I , 11 t I I 11 111111 1 I l l L I , d I Id,.!. 1 I 11 l \ Ir I 111 1 .., Ill 11 \\ h H Ii 
c-,111 IH· ch11l1L1il.1l1d >11th, upp• r ... 1111 t<(•. \pre.ii d<11l1<.lt lol 1t, d d1 
rte th n,•1 thr h,1.., d l l\ll\ .tl,n11l , Ill th11d lhr I< 11.2;lh ol llu I Ill( 

t1n111 tl1L I n,ltl n1 ll]J 
I:1 Ill lh\ " 111 _11n l,11\ l~r 111v II II d \It Iii J', Ill\ 1l1d d11t lr lit 11111 

II\ Ill\ 11 I\( II Ill 11 pl ld !11 l "[)l\ If ... t>I 1111 ... l I ,,,, lllll 1111 t I 

I /1, l1 .:,11r J/111 < , 01 1 l J ) 11 cl 1l 1 l u1,..,,d, 11 i tl11 \ ilul .!,• 1 1 n, 

II 11111 

'-Pl I\., I, 
1111 /, II II 

lht•,11 

I I l 11 

..,• llt 1 
)II t\ \11 Iii 
11 d, '>l nlH d 

1c,11 1, 111,t d, ',\ iii 
.111 d 1., l It<. r, I,\ , 1 

d I I )I I., I I\ pt 
, II I, d l II Ill I 
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( >( < 11r11 111 <, / /1 I< 111atl,11, do,-. ,ir,t Ol < 111 111 tli I I - \I 

p1111r,,J....., hul1 11li1r.1(lt11.,l1 ,1,,n,nt 111th \l1ld 
h111d, 1 lio il-1.1n "I, 11,, ·11i, pt 1t-., 1 r ln !( d t, 1 H k 
I I tllll , "I th, tJII !h I/ 11 111 tli, ') llll I I 111 I \ ).!_i l J-1 J 

t, '\ 1th \1 1t n II l q111, 11, 11t, 1 r I l.1111111, ti 111 1 < L 1 

t1 ll " I th, \ It ... 1,qpp1 \ tilt\ ( 0ll11, fll / I/ } Jh.2 ( I 

I l 

I 

l 

I I I ( I ( )( . \ \ I I I l " I I \ I \ J \ n r I 11 J l 

Pl h I I , l ..... 

' I,_ tf/11 t Hh \'\"-(I'\ \ 11 111 I I J 1 I -
' _ I t/ Ii I I lh\'\'i<>'\ I J I ) 

( ( Jl ll I I I I J I l 11 I .- - ') 

I I - I I Br \ 1 I l <>f)lll 

I> f It\,-.. - J -11 - \ ( )( I ...., 

--- "I-.., I I '-I l hl\1111 I( - ( 

- - I - .... -
\'\l)l l .... () '\ I r t ... l -

I i l 

I 
l 

J I I I 

11 I 

l I 



con1pan· Ll\orahl: ,,ith tho:-.(' ori~111.illy cl(•<,crihec.l h: Bran-;on & \ lehl 
( l l)'., f 1-,, ,) . p. _,,)I. 

( >1 < 11r111111. ~c·t• Klapper ( 196(i. p. :2o i tor co,nplett Ji-,t of occnr
n·11cc·-; thro11gh \fa: , llJ66. 

l 'hl' sp1Ti1·, r,u1g1·, lro1n 11ppL'r c11I tliro11gb lo\\< 'r cu II o.: in thC' 
~,1111·1l.111d \ tl !.!:t'~. }lf:,l) 

I '" to..:,nat/111, /Jilllt1fa "' rt",lriclcd to th1• ,hal(• 111t·1nbvr u~ the Pro,
p< et I lt11 Fo, 111,1tin11 • 1 d \ a, n·co, t•n •cl .,t the I Iigh Bndgt a11cl \ lapl1· 
:\lill l()l\tl1li1·,. \\ a:-.hi11t_i;to11 ( '011nt: [n\\·a. 

Jft1!1 1 iol ,tudil'd . . "'5 "lH'l'lllH'J1, 

H, 11",ifortJ. Fi~11n·d ll\ pot:'P('. ~. l. [. 1:2.=5:3<-i 

rI.fC"f()(;\- \Till ~ ('()ST \T. \ I Br,111so11. l~J.3-! l 

Pl. 7. hg'>. 1e),:22 

':->of, 11()[!.ll<it/111~ cu,tuta BH \ '\~()). . HJ.3-!. p. :332. pl. :27. lig. 7, (;O()PEH, 
flJ:3() P· Jl() pl 1-L Jig,. :13-:33. HE \( ' II. 1~)61. pl.,). J-i~. l. 

H1111111f()d11, 111i1 rod, 11., f fl' I )I )L I·: 1 ~J'3-L p. 6tJ pl. :21. fig:-.. 10.l 1. 
\11{1110!!.,1u1tliu, <1111/il" /1rtu ( '()()PEH. }()'3l), p. -110, pl. -l-1- hg, ]OJl.12. 
\/J/1 11oi!.11all11n fll!lill ( ' ()( >Pl :H. llJ:39. p I JO, pl. -t L fig'-. :31.:32. 
\,,/, 1111!!_1101/111\· 111ic-ru ( :()( )PEH, l~):39. p. 11:?.. pl. .J L Jig>. -1).4~). 

\ul, ·110!:_111/tlt11\ , 111 !/IIOfo ( ' ( )( )P l~H. llJ:3lJ. p. J 11 pl ~1-L tig" .5.5-,57. 
\"/, 11t1!!_1u1/li11,· /11/, ·,u Bra11,1111 & \ l<'hl. ( ()()Pb:H . l!.J:3!-:l, p . .Jll. pl. -1-L 

I 1~, . () I 6'1 

l'i11a1·u!!_11((/l111,:' cl, fl<', tu 1 ( )l '\( :(Jl1 l\'r &. 11 \ 'fTEHS< )'\ lH-l9. p. 60, 
iii !.) 111!; •. ). 

\1 1/, /1fJt!1 /fa ('(1\/((/(I I BLllhllll I HIS( ll()J◄ r ex /,IE< : JJ~H. llJ,'j6, p. lfi(i, 

pl 12 Ii~-'>· l\JlJ_ l{ IS( fl()J 1:. 19>7. p . . 1.3. pl. 6. Ii~. fj_ Br, \(' II. 
l 1HH p. 1I 

f'/11 IP!.!_1111//111, fun ruto \ B1.111~011 & \lt'lil . 11 \\'.-! l~).'j(j p. :3Sfi-.317. pl. 
.2 ti~ .21. ,Iu,, Ii~. :2:2 1. 1111, ,ata . rnr, EH 1~>c11 pl.:?., hi; ... ..i,5. 

P111t1, o!.:_1u1tli11, ,,,of1111d11 [1r.11,..,1i11 & \[l'lil 1. \ '( )(,l:,S , J~J.SlJ . p. :2~\. pl. 
·),-) lia r,. -, 

/ /,, /(•~/l(J/1111, 1·0,tuta BLll!',llll l. Hl:\H() \]) (\ ',( '()TT, llJ6-L P· 2.s. 

pl. 1. I il!; . .21. 
f)i,J!!,1/(J\/\ ·r1il n1al IHltl1 111· ,,I tl1t· lil.1d1· '" ,traighl ,I()'(}',\ t!H' 1111ddlt 

l11 ti,, , .1 p1v,d d1•11lit I, · ,111tl 1111 11 L 11r, 1·, cl11" 11,, .1rd ahrllpll_, to the 
\ ti- ti 11t11 1·11d. '!'lit· ,1p1t .d d t•11l1t 11· 1, lnc,ltt'tl din·l'tly o, ( 1· th,· ..,,nall 
h,h,11 l'.l\ 1h. :111d 1!11· l.1tl'1,t! 1Hl~1•, an 11.11-ro\\. 

n, 1111111-, fli, ·/ocr11at/111, ( 1l\{i1/11 j., tldl1 ll'llll.ttl'd lro,n 1:. lof'('/'(/((1 Ill -
th tl 11 l.1{ k-, tl1t • pr()111i111 ·11t d1'11l1cl1·~ "hie h lnnn ,l high arva i11 tht> 
cir.ii u11tl1111· a1 1tt•1101 t11 tlt1 tpi1 ,1! cl1·11lic 11·. \\ hieh b lh,tr:.H tv1i-.tic nl 
I . lat r rata I I.is, t ]lJ'jlJ. p .. 3\fl pttl!.!:1'd E , o,toto to he· ,l j1111inr .-.. 11b-
11 1 ti, 1' ,, 11011, 111 of C lo,, ru/11 IH ' l·,1u,t• h<· did not co11-..1dl'r clitfcn:nl·<·'-



in oral 011tlint> and clentic:le ,i/e st1Hicit'nt to \\ arrant <;pec:ific cle,1~
nation . He\r<)acl & Sc:ott ( 186-L p. :2.5 agrel'd i11 part "·ith Ila<.,'>, hut 

pou1tccl out that }~. custata fo rn,., arL· thl' 1110-,t ahu11clant of thv cltcto

gnathicls prt>,cnt in the lo,, vr pa1i of the :Kinderhook,au. and E lacer
ata fo rn1'> pn·do,ninate in the npper p,,rt of the· :K111dc rhookia11 \t'

< tJ Jt'l IC('. 

Thv a,,thor hc·liL·,c·., that lJictognotl1us co,tata ,u1cl E lac£'rata 
,hould hv dilferl'nt1,tlt'd 011 dif f crencv.., in oral out lint· and rel.1th e 

later,d ridt!;e -..i/e, l 1: lace rata ha., nntch \\ idt·r lall'r,tl nclgc·, . Tb,, 
co11ch1.,ion i, ..,11ppo1tvcl h: thC' app;Lrc>nt ,tr,1t1t!;raphie scparat1011 ol 

<',llh fonn's nu1nl·ric,1I opti111un1. 
(,, 1'11rrc 11c,. IJ1rlognathu~ ,·o\tata h,1.., heen n portvtl I ro111 the I l.u1-

nihal Fonnalion ol \J i,,ollri ( Bran ... on, 183..t ,. the '\t" .\ll>,1n, Shah· 
,u1cl Hoek ford l i1n1 ·-..tont' of I 11cl1ana ( Ht ,road ex Scott. lfJG--1 thl' 
( ,arclnc•r Fonnation of L'tah 1 Bealh, 1961 t. tlH· pn -\\"l'ldon ~h,llv of 

C)kl,1ho1na ( (:oop< r 19:39 •. the >. l aur~· Fonn,ttion of Tl 111H'""l'l' t la,.., 
19.:,6 ,111cl tht· P10,p<'et J{ il l Fon11atioJ1 or fo,,a ( Yo1111g1p11"t & P.itter

-..011. lY-t!:l l. 

81<;cholt 1 lYS,, Table :2 1 n•cordcd Elicto!.!_11uth11, ,·n,toto lro111 
c1dl :x:.13 '> trat,1 1n the l lhen1..,h Sehie1ergchirg(·. \\ ht rc,1-.., \ ·ogt·.., l lJ.)!:l. 
Table 1 I recorded i'>olatl~cl oee11rn·11c(''> of till "PPL il'" 111 tlH· n1icldle 

and 11ppl'r f'll I -..tra la in the Sa11erhu1cl. 
I n \\ ash in~l1111 Cn1 111t:, [o\\a, Eli,tognathu~ ,u,tuta ,,a, n·1.n,1.ncl 

lro1n the Pro-..pt•ct ll ill Fon11ation .tt tlH· ll igh Bridgt· a11d \J.1pll· \ fill 

lo._alitic-.. . 
. , f at£ rial '>iucli ·d. 10 "pvc1nH·11 -... 
Rc1io,iton1- Figllr<'d h: potypv, S. l .I. 1:25-11 

E /,J( 'T()(; \ 'A.Tll ( S L. \ ('CR. \ T.\ 1 Bra,1,011 & "\ l l bl. JlJ'1--! 
Pl. 6. Fig..,. -1,.5 

:>olc·11o!f.11ath11s lac/'roto BH.\'\~():\ & \I E ! I L l~J3--L p ::t;-1 pl. :2:2 11~-.. . 

.5.n. C ()()Pl·J t 19:3!:l. p. --111. pl. --1-L fig. :30. 
')ol,·11o!f.1ulfl111s toh11lota BH \:,.;~() '\ & \I E l I L 19:3-1 p. 271-:27:2. pl. :22 

H_g. 7. C:C)<)PCH. 1Y:3Y p --112. pl. l -1. fig-... n➔-66. 
~ol,•110!!_11athus, o,tata HH .. \:--:SC) '\. lY:3-1 . p .. 33:2. pl. :27, lig. 7. ('()<)PEH 

1939. p. --110- -! l l. pl --1--L fig., .. 33-:1.~. 
\ul, IIU!!,llath1n tc 111 ra HR.\ '\S( ):\ . l!-J'3..t p. ·33:2,.:33;3_ pl. :27 hg. ~. 

nn \:--:~()'\ tx \I LIJ L 19'3\. p. 1--10 pl. :3➔ fig. JL (()()Pl.It l<.J1$J 

p. -11:2. pl. --1---1- tig-... :36 .. 37. 
Hri1a11totl11, < a11111r11\ JI l' 1) 1) 1 J: 19'3-4. p. 6\-69 pl. :2. Iii!"· G lJ. 
Pol11!.!_11othl'll11\ ,1111ili\ 11 L D J; I.E. 19 34 p. 9·1, pl. 7 I ig. :20 11£

1
11 Ii~. 

:21 . 
~olr 11og11<1tl111s 011ida ('()()PEH. 1939. p. -110. pl. --14 fi!f;-... -16 -1\ 

:2-1 



Solcnog11athus anornala COOPEH, 19:39, p. -i:1O, pl. -1-L figs. 15-17. 
Solc11ognntl111s a110111alodus· COOP EH. 19:39, p. -110. pl. +-1, figs. 27-29. 
Solcnog11atli11s carnura ( T--Iuddlc ) . CC)OPEH, 19:39, p. -110, pl. +-1, figc:; . 

. 51-60. 
Sol cnognatl1us cari11ata ( Cooper ). COC)PEH, 19:39. p. -110, pl. -J:3. figc:;. 

,...,_ --
),)-)I . 

~11!1 11u!!_11utl111\ di, Tiu ( '( H >PEH, 19:39, p. -111, pl -tt hgs. 70-72. 
S1 / 110~11atl111\, 11 ra ( ' ( H) ' SH, 19:39. p. -tl L pl. +L fig-.. 7-!-J. 
~ol('11og11uth11\ i\o nl< cc.\ l ()()PEH, 19:3!-J, p. -tll. pl. --1-1 , lig-.. -t-6. 
Soll' 11og1u1tl111~· niacra C()C)PElt 19:39. p . .Jll--11:2, pl. -1-L hg.., . 1.3,1-1 
Solc11u!!_ll(lfhus oli!!.a c:C)()PER, 19:39. P· -112, pl. -1-L figs. 21-2:3,,5:2-5-1. 
Solc 11 oe,11ath11s pccta c:C)()PER, 1939, p. -l 12. pl. -1-L fig'i. 1-3. 
Sole llO[!_llOtl111s Jilccta c:C)()P£H, 19:39, P· ..tl:2, pl. -:1:3. figs. --17-,52,,58-60. 
Solc11oe,11ath11s sy11t!1la ( :OC)PEH. 19:39. p. -11:2, pl. -1-L figs;. 3S.39. 
Sol, nognathus trinodus c:OOPEH. 19:39. p. -112. pl. -1..t , tigs. 67-69. 
SolcnOf_!,ll(lf/ius tyla c:O()PER, 1939, P· -112, pl. 4--1, fig'i. 2-1-26,-12.--1:3. 
Su/cno!!_11ath11c; l!fl>ica (~0()P£H. 19:39. p. -112. pl. ➔➔, figs. 18-20,-1.J,-!5, 

49-,51. 194:3, . in C:ooper & Slo..,s, p. 171. pl. 28, lig. 1:3. 
~oli ·nodr lla laccra/a \ Branson & .\ fchl ). BRANS()N & .\IETIIJ, 19-1-:L in 

Sbi,nvr & Shnx:k. Index fo-.-.il, oi No1th :\n1erica, p. 2-1-L pl. 9-L fig. -L 
So(, node/la lotcronodosa Tl--f ().\ L.\S. 19-49, p. -120--129, pl. :3. hg 19. 
Solcnorl< lla tc ncra ( Bran'>on). TJ-l()~L\S, 19-49, p. 436, pl. 3. figs. 18,20. 
Sole noel< lla tcncra ( Branson 1 ·r> YOl' NC;QlTIST & l)()\\ 'NS . 1951, p. 

790-791. pl. 11 L fig. :3. 
Elif'tO!!,natl111s laccrata ( Bn111<,on & .\ r chl ). H,.-\SS, 19,51, p. 2,539, pl. 1, 

fig. :3, __ , 19.56h. pl. 1. fig. 5, C: LC)LTI), BARNES & TL\SS, 19.57, p. 
)1:3, pl 5, fig. -1: l L\SS. 19.59, p. 3,lj6-3S7, pl. -19. fig'>. l-S,12: \'O(;ES, 
19.59. p. 270-279, pl. 3:3. tig. 20: S(~CJTl~ & C~OLLINSC>N. 1961. p. 
123. KLAPPEH, 1966, p. 26. pl. .5. figs. 18-21, REXROAD & SC()TT, 
196-!. p. 26-27, pl. 3. Hg-.. lo-2O. 

Solcnod('l/a cn\fata ( Bran,on ) . BISC~l IOFF & ZIE(; LER. 1956, p. 166, 
pl. 21. fig-.. 18.19: BTSC:II()FF. 1957. p .. 5,5, pl. 6. fig. 1.5, BEA.C:IL 
1961, p 51. pl. .5, hg. 1. 
Dio!.!Jiosis. ()ral outline charac:leri/(•cl hy l\\'O pron1inent high peaks: 

01H' at the apical cl<'llticle aucl the other 11ear the anterior elld of the 
t111il. The lateral ridge.., , espl'cial l_\ tht> inner '>idt'. arc \\ ide and ,;,helf
likt>. 

H, ,narks. E. lac<'rata i.., 1n,linta1ned as a s;pcciec.; ~l'paratc ~ron1 E. 
,·osfata 011 the hasi-, ol the double peaked ora l outline. \\'hen this di.'>
tinctio11 i-. ,nacle a -;tratigraphic '>eparation of the peak occ11rrt•nce ol 
the t\, o speci<~<.. 1nay be recognizt'<.1. 

()cc111-rc11cr·. See KLAPPER ( ]962. p. -fi-4S ) for co1nplcle list of oc-

c11rrenc.·e<, thro1 1gh :\11gu'>t. )962. 



Ht·\.ro.1cl ~ ~cott I llJ61 h,t\t· n·p111t< d I.lit to'.!_nat/111\ l,11, rata lnllll 

tht· 11ppt 1 '\," \lli,111, ')h.d1· ,u1d llncklord L11111 ,to11<· ()f Indi,111,1. 

Bi,L hoH l l~J.)7 n•p11rt1 cl 1 Iii tug11atl111, /or 1 10((1 ,L'- 1,111t.1;111~ I 10111 

111iclcllt• <'Ill lltro11t!)1 lo,,t>r ,1111 ,tr,1t.1111 E11rop1. \n\,!_1, (n)S~J ) rl'

t·onll'cl tl11· 1.,pt·t il''- 110111 11pp1•r, 111 tl1rn11\_;\1 I()\\ 1·1 l 111 I -,tr,1l.1 ,, itl1 .111 

t,lll.th cl nt t 111 r1 11l (' 111 111iddl1 · 1 111. .111cl ct l'I'\\ 01 k1·d 'jl''l lt111·11 111 , 111 lf'J 
,tr,1la i11 tl1t '),1111 rl,111cl. 

l ~/11 fo'..!,1a,fln1> la, 1111ta ,, ,h n < 11\ 1 11 d lr()111 Ll11 \\ .i,,nn, 1l11· Fon11,1-

lio11 .tl tht· \L1pl1 \Jill l11l,1lil\ .i1HI till J>rrh]H t l I Irll I• rJt 111111011 ,11 tlt1 

\l.1pl1• \l11l ,ind 111'..!li Hrid'..!t' ltlt ,il1l1t ,. \\ ,1-,!1111~!011 ( '1J11111\ ln,,a 

\lot1 iiol ,t11di1 ii ·;1i '11' c11111 ''" · 

n, / lht(0/1/ I i\.;1111 d II\ pot, JH "· S.l I. 12.,.39 l.2i tll. 

( ,( '11 l " ( ; \' \ '/ I I ( ) /) ( ,I., J>. ll Id { I • l ') -ir) 

(;111/(/11 rlll\ l'\'\l)EH. ]<..;,,G, p. )) /111/11·11:11!.H 1\66 

l)n11 lu 1H1f11\ ( < H >PI:H JlJ'3lJ, p. ,\(i 

T1111r S/ ( ( /( \ c:,u,t/11,t/11, //1/1\(fll/ 11\i\ l'.111d1 r l \"j(-j 11. ~ I pl 

10. IOa c. ( >]) 

[)iO!.!,lllJ\h ·r1i,, \.;f'IJtl', I\ l il,ll,tl'l<·J'l/( d I)\ tl11 d< <]) \\ ,cl,·h ll.1n11:,! 

hd,al l',t\ it; .,jt11al1•d 11< ,ll tlr1 po-,lt 1 ior 1 11d nf tlr1 hi 1d1. ·1 l1t 11pp< r 

-,11rLu·1· 11t tl1l' 11,tn cl t,1, 1h lonr1" .i pLtth1n11 "111< It 11,,1, \,,. ,11,1><1th 
,, t•,ikl: 11nr,11111'11h d l,y 111Hl1 ·, or ,t11111t!.h 1,nr.t111r 1,t, cl In 1111d1., ,u1d 

l 1 ,u 1,, 1 ·1 "' • n d ~t ., . 

n1 //1(//~'\, c:111/tltot!11, ('\Ohl d fro111 l.,,i,1tl10!.llllfl,nil11 \ Ji, ,I ,hilt ot 

th1· h,1-,,1] t,1\ ih {fl tlr1· po,ti rior t 11d of tl11• li.1r ,11111 .111 111111•,1,t 111 

ll,ui11~ of tltc· l ,t\ it-) lip'- Ht'\.i'(),td ~ <-i1 ntt JtJfll p. 21., < .i1o1thod1cl 

,tn· cli-,Lill~11i-,l1,tl1l1• 110111 '-p,1tlr1>':,!t1,ttlt11d1rl-, 1111 ll11· l,.i,i-, 111 tl11 • r 
l.1r~ed h,1.,.11 l,J'. ih .t11d 1,r11.11111·11t.1l11>11 ,ii ti,, , r· I ,111 fa1, flt tlH· pl.it 
ft H Ill f) II\\ L'\ t ·r. .t It·\\ --p.itht>t!,ll.ttl1fi(hd, I I ,'i /111,.!_llt/1 I(///\ a11d I..; 

,u11l10/11\ d1 ,el1)p1 d d< ·ntH·ll, ,dHl\t' tl1<· l,.i,,tl t.i,1t, J< ':.!11111 ' I ht,, 

denta·]v., ,11,· d1•1J\1·d fn_,111 th1 '-HI•·, 111 tlH l,l.1cl1• a11d .1r1• th, 11 h, 
1nd1·p111d1•11t uf tlH l>,t,.il ( ,l\11\. 'Tl11 pl.ttforllr 1}111,llllf 11,111011 Ill c:,,a
tltc t/11, j., nod,..,, i11 11.il11rt' .111d 111 \< r .. tlt.titt'- the lr111 tli 11tll It cl,·,t ln1 
111,·11l ,t,l\.!,t''- 11! <.:,/ otl10:.11atl,url11\ 

( ,n,1tltnd1d-, ,u l ,,.,, hd 111 /1111111':.! Ii, n11dcll, ,11,d l,ll• f-..:111cl, rl1onk1.i1 

,t11d t',ll h ( ),.i,!1 .111 r111 l-;-, nf th, \I ,-.,r,,1pp1 \,ti!<, ( ollr r1\111l l nf 
lLJ6.2 ( h,lll > TlH, .in 1,t11 01 .il,~t 11t 111 till 1 ,lrh K111d1 rli110~ 1.111 

()('( //11( II( l c:,111tliod11 , Ji , l,1 l 11 JI port< cl fir>Jll tlH ( }11111p ( I.tr~ 
Kindt rl1• ol-.1.111 ,111d <) .. l\.'.• ,ir, 'i I t.., 111 tht <.t,111da1d \li ,,1 1pp1 \ ,d]( \ 

" tton. ( 01111,,011 ( t r1l Jti(,2 

\ ·o!C'- ]CfjfJ ,tnd Bh• 11 >ff 19,-;- l,oth 11,t\l rlt >rdc doc irn 1Ht 

nt (:1111thod11~ 11, 'it 1,1r1~111~ 111 ct~• horn , ul tl,ro 1,.!:}1 111(1 alio\t 
11111 111 < ., 1111,1111 ...., "U i ( oll111,on 19( 1 rt tO\lH I .!n,1thod1d 
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fn11n lh1• t1pp< 1 \ '\t 1t1111 ,ll1d I 11·11,1d11a 1'1n111,1li1111, in lll1111H,. ,, l11Lli 

tl11•: c11n,id11 t11 lH I<\ 1 i11 .i~t \pp,1n 11th. ( ;ll(lf/1od11, 1.u1~<''i dv111,, 
th1· l)1 ,0111a11 ( .1rli()11d1•r1>11, Hn1111d.1n. 

( :\ \ /'JI< >J)l \ /)/'/.[( .\7 l \ Br,111">11 ~ \l1 hi llJ1'-i 
Pl 7 I· i <.!:, l L I ·1 

(, 1 rf/1( cl11 d I I,\ \,')()'\ (\ \II 111. l 1J'1'-; I'· 11-) pl 1L hl!,, 
2> _(l _ 7 I l \'-i\ l i- pl. I. I 1g. I. l 1J>hh. pl I I 1g \. 

1 J."jlJ p ><J~ 1il I( ~' 3-; pl. I'-> l1i2>, l ,).'> \ ( H ,('\ 1<rlJ. p. 2~-1 
pl .fl ti~, d {1 ZIL<.I l·,1-i ,to/. Jf)(-i\l p. t?.11 pl. I Ii!!_,. 7 IL 
HE\H< > \l) ~ S< < >'I' I llJhl I'· 2lJ 1(1 pl 2 Ii\.!, I (-i 

(,11t1tl1orl11\ I' ,1,/, 111, Bit\~~<)\. I'\ \11.111. ILJ >..., p. 11> \)I 1L 11~ 21 
(;,u,tl,c t/11\ t, \111111, l11J11111h ( < H >Pl H llJ ,q p 1\~ 1)1 11 Ii~,. 

:)f :,-_ 1.:...,. 
l)1u!!_11ll~I\ ·1111 \\id,·h IL11111e, l>.t'-.tl td\ 11, ,1t11,1ti d n,•,tr 1111• po,l1·1101 

1 ud of tlit· l>l.tdt i, .1,,1111111·t1H,il 1111· <111!11 I.ti, i.tl pn1l1n11111111\.!_ 111011• 
fl,tn d 1l1.111 IIH· i11111 1 lat1·1.11. c11HI ,1 I < ln,1 1 I() 1111· p1>,t1•1H>1 < 1111. 111 
l.t11•r,tl , 11 ,, • lh1 cl1•1il1t 1d tl1 n1,1l ll11tl1111 ot tl11 liL1cl1• i, -.,lrail!,hl ,1nd 

par,1ll1·!, tl11 ,d1,ir,tl l, 1•1. 
/)(\IIIJJfio,, ·r111• l,lrlll,I prc11t·th ,l1<2:l1th l11\(ll1d tht• 111,11~111 nt till' 

platlon11. \ ,111"2; l1 111>d,· 1-., pn" ,it l ]n-.,1· I<> llH· 1·,1ri1,,1 011 hnll1 1111· 11111< r 
:111d 011h r pL1ll111111,. 1~111 111><11· 1>11 ll1t• n11lc·r pt1tlon11 i-. -.,1t11,1l1·cl l'lo-.,t·1 

lo tl11· p<>,l< rinr 1•11cl ot tli1• 1111it tli.111 tl1al 011 tli1• i11111 r platlon11. 
H1·11uJrh'i '1111· .. , , ('l.111~1tl.1r l.t11 1,tl ,111lli111· .111cl tli1 .i,, 11111H lrical 

pL1tlon11 n11tli11t' .in· d1.1"2;11t>,ti1· nl (; c/,,{i,·0!11,. ltn,,1 \1'r. lhl' n1on· 

cli,u.1r·l1·ri-.,ti1 li11<·.1r ,u r.111~!:i 11J1·1il oi 1111d,·, 011 tit,· pl.1tl11nn i, 1 11t1n·h 
l.1t·h.i11~ i11 tlH· \\'a,lii11~tn11 ( (Jlll 1l\ "j>( t 1111('11'-o. ·r1i(') .tr1· ll>ll,id<'rt·cl 

t1.u1-.,itio11al h,n11-., a1Hl ,, 1·11 ,l'--.,i•,!11<·d 11> (, ,li·/irof11\ 011 the• h,1-;j.., of tli1· 

I\, n dia~110,t1t I<' 1l11r1•, 11n·,c 11I. 
(>r1 ///Tl 1/( I c:11ot/1c1rl11\ "' !tr 11!11, h.1, 111 l'IJ n·p111ll'cl fn1111 tlil' < : lto11 -

lt•,111 l 'on11al 11,11 Il l \f,,,01111 B1.111">11 L1J1!. th l' n1iclcll<· di\1-.,1011 ol 
tilt' \1 h..111-.,.1-., \.o, ,H 11 l1!1 111 \rh..111-..,l'- ( l L1-.,, JtJ;"')l , lh1 prl' \\ t·ldo11 
\Ii.de ot ( )ll.tl10111d ( ,()()l)( 'J j<J ;q . 1111· ( .l 1app1·l Fnr11 1alio11 i11 're•\,\', 

l[a..,-.,. llJ.)tJ, ,u 1d tl11· Hnrll11rd I 111J<•-.,to111· ,u1cl lo,,<1 p,trl ot tl11· \.t·,, 

Pro,iclc 11< ,. ~lial1 i11 l1 1cl1,111,1 1\1·,road ix \cott. 1<)61 >. 

\ 0!.!;1•, llJ.)tJ J r< •portl'd .i l1 11tati, 1· 1111cldl1 , 1111/3 I tn lo\\ c·1 c 11 1 I,~ 

r.111~1· for tl1< ,pc·< 11·-. i11 tl11 ~.t111·rla11d, ;111tl 'l'll''ilion-., tli<· 11ppc r a11d 

lo\, l'r l1111it .... 
(:11atl,od11s d,l1caf11s ,,a.., 11·Lll\t·n·d fro111 tlH \\a"i,011,illt' l<'o1111atio11 

dt tlH· \1.u,lc· \!ill Joe ,dit, a11d llH· B1JJ"li11gton For111alion at the \\ a'>
,11,1,illt' \[ill loc.ilit: \\ ""l1i11~lo11 ('cn111t\, lo\V,l. 

\/afl'rirt! \t11rlir·d. :3 'i})t'l i11H'll'-

H, / o,ito111 l<'i1.;1 1rl'd h: pol\ p<· ~.l '.I. l:2S-lS. 

-)-_, 



(;enu'> PC) L1 ( ;.\ ',-\Tlll..'S I l in<le. l',79 

Puly$!.11athus lll~ l)E. 1&79. p. :361-:36:2. \flL,LEH. 10)9. p . .5:20; BH) 
_.\:\'T. 19:21. p. 2:3-:2-t, HC)C '\"l ) Y. lS):26. p. 1:3. 

"Jla, rO/!Olyg11oth11.\. c:()()PEH. 19:39. P· '392. 
Ctc1101Jo(y!f.11ath11\ \ l l'LLEH & \[ l.LLEH 19.57. p. 10~-l. 

T!IJ>C specie'\ Po/11!!.,nat/111:, roln1.\fi< O\lata Bi,chotf & Z,eglvr. l~-J.57, 
p. !-J,5. pl. :3. h~,. -1-10. , pv11d111g cll·li'>1<>11 <HI prop<>--,d ln l. ('.Z. '\ . hy 
Zil'l!;ll'r. hlappt·r. I\ l 111d,tnlln 

R, 111<11!-\ \ l11llvr ~ \l11lll r l~J.3';" p. 10)-l:-10').5 ll'>t'd thl' ,ttll·1111,t
l1on o l thl' p1hll·nor port1011 ol thl ' pl.tttonn to clhl11H;11i,h ('tc110/Joly

t!,1lllih11\· ,u1d J'r1/11!!.,11ilfl11/\ . 1·1il•: propo,l d th,tl ,tll ionn-. "lueh h,t,·L· 1H1 
p<1,tl·nor l \ll 'Jhinn ot tlH· l ,1r111,1 ht: 011cl the platfonn !)hould ht' rl'
ll'rrvd to L1ol!J!!..llllfli11.\ . .ind '>p<·cil', ,, hich po,-.e,, hnth ,111 anterior ,111d 
postl'rior fn I bl.1th· rl'ierrl'd to Ct< llO/Jolyt!,11atl111\ \l11ll1T t-. >- l11ller 
contt'ndt d th,tl ( ·,, 11011oly!.!,11atl111.'l is 1noq)hologieall.' 111tt'rnH·d1,1tl' lie
l\, l'l 11 S1urf/,o[.!_11atliod1n and l'uly!!_11atl111\. hut that 1l t'\ oh t·cl tnHn ,1 

dd t l'rt 1 tl ,tnck. 
Thl' l!;l'lll'rll' dilit>rl'J1tiat1011 cannot hl' 1naint.1111L·d hvc,nts<: thl' l;1ri11,tl 

tvnnin,1l1011 1, h ighl:-· \ ariah le in pol: g:nath,cl,. \ ndt'rso11 1 l ~JG-L p. !J3 
nott•cl sc, cral l)e, onian ,..,pecit·,. Poly!..!_11ath11~· l>rcrillan1i1111 a11d I' o!.:_11s

tidisc11'i ,111cl l( J.1pper I l!-1G:2. p. 71 \ sug{;l''>ted thv Lo" t'r \[ 1,-..1s-.,1ppi.u1 
sptcil'' P /011!..!,ipo\·f ico. ,L'> v,,unple, ot l'\tre,nl' , a n at1011 in tlH l'an11,tl 

tcnni11atio11 in Polye,11atl,11.,. 
()cc 111rc11cc. I'oly!.!_11at/111\ r,111gt·, tn>n1 the Lo\\ l'r l)l'\ 0111.u1 l E111-

-,1,u11 thro11ti;h the LO\\l'r (:arho11dl·n>us c11 11 13 , ( \ 'ogv..,, 19,3~J ,u1d 
c11 l l l -'- ( Bi,chotl. 1957 l. Tht' f_;l' l l ll\ ha, been Jound ,ts h ie;h ,h tlit• 
B11rli11v;to11 1t1 :\or th -\1nerica, "hich i, L·on,idvrcd to he ,t 1·111 1 3 · 

cq111,·,dtj1ll ll\ ('nll i11\IHI. £ I ul. l!:)6~. ('h,1rh l and .s . 
For111s re-..e111hli11g Pol11!!,11atl111\ ;1n· ,tl,o "vll n·pn·..,l'11tl'd in till 

Europe Li l ·rri,\',\l(.' l,u,nas ,UH.I the ~r ri,1-., ic \ I ,adu1i,u1' Protrocliy1 l /{I\ 

J.:on1· 1 \lo,hl'r ~ ( '\ark. 1965. p . ,).5.3 1 -.,uggl'<.l111g bt1n11·n1nnrphit d1 -
, l'lnp11H·11t. 

P() T, ) (; \ _\/'Il l~ ('CJ.\f.\/ l ' \ '/. Br,111,011 & \l1·hl. 19 . .>-l 
Pl. I. F ig,. -L.S.7.\.12. Pl. 7, Fig,. :?.0.:21 

Polr1!..!,natl111, co1nn111111\ BH \ \'S( )'\ ex \f E I IL. H-J.1-L p :2~J'3 pl. :21 fig-.. . 
l- 1. BH \'\"~( ):\' jl(W. p .. 10\. pl. ~.1, hgs. 'J.n. BH \~~()'\ ~\ [L ill. 
19:3<:>. p. 145. pl 3L ligs .. 3lJ 41. ( '( )( )PEH. llJ:3l) p. :39!-J. pl :3l), l1g-.. . 

L:2.!-J.10.:?.:1.:2-t \( C ll L & 1'11<)\l \ ~. l!J47 p. IS. pl. 1, l1g. 17. 
)()l':\'(: (,_) l' l~T 6; P \ l'l 'lHC... ()'\ llJ-tlJ. p. 6:2. pl. l."5. tig, . 7 \ 
Y()lT '\(: (J l 1ST ~ I)() \\:\ ~. 19."51. p. 7\7. pl. 111. lig, t .3,1~) .2P. 
I I \ S \ I lJ.S 1 p .2'>.1½-:2'l:3lJ. pl. l. t I g. I 0: .. l lJS6a. p :2.5 pl. :?.. tie;, 

:?. C, 

• 



2-5, ---• 1956b. pl. 1. hg. 10; BISCHOFF & ZIEGLElt 19,56, p . 
156-15,. pl. 12, figs. 1-3. Bl CIIOFF, 1957, p. -12, pl. 2. hgs. 2-1.26.2,. 
~ non figs. 23,25 P. pura l; ZlEGLEH., 1957, p. 46. pl. 2. fig. 15, JIA.SS. 
1959, p. :390. pl. -19, tigs. 9-11,1:3, \ '()(~ES, 19,59. p. 28S-290, pl. 3-1. 
figs. 1-7; ZIE(;LER. 1960. p. :2. pl. 1. iig. 9. Fl,EYER. 1961. pl. 1. 
fig-;. 1.516. <i('()TT \: c:OL,LINSC) , 1961. p. 1:30, pl. 1, fig,;. 7-10. 
pl. 2, hg . .30. BF\( l l, 1961. p. -19. pl. 6. I igs. 1-.J. KI.,:-\PPEH., 1966, 
p. 21. pl. 6 hg,. o.1 J: l,E fC IISTEIN & SCil\\'.\B, 1962, p. 2-1 , pl. 
L Ii~,. 2,-1.11. ZILC LEH. 1963. pl. 1. hgs. 5-S. A. ' DEHSC)i'\, 196-l. 
p. 100-10:3. pl 5: figs. 17.l&: pl. ~- figs. 2:3,25: Bl' RTOT'\. 196-1, range 
chart. ETlllN(:TC)N, 1965. p . .5~1. pl. 67. fig. 7: :\NT)ERSON. 1966, 
P· -111. 

Polygnathus adola C:OC)PE K. 19:39. p. 399. pl. :39, tig-;. :33-:36. 
Pol11gnatli11s niarginata Branson & \[ehl. ( , ()()PER, 1939, p. 401. pl. -11 

figs. 1.5.16. 
Pol11gnoth11s co nn1111nis lJifurrata IL\SS. 1959. p. :390, pl. .JS. figs. 11.12: 

SCOTT & CC)Ll.,l 1 SON. 1961. p. 1:30-1:31. pl. 1. fig. 11. 
Polyf!.11atl111., ronlln11nis carina I L\SS. )9.59. p. 391. pl. -17. figs. 8,9. 
Pol11gnatlius cf. P .. ~tyrioca Ziegler. ZIE(;LER, 1960, p. 22. pl. 1, fig. 8. 
Pnl11gnatlt11s conJ1111111is ( 01nn1unis Bn111..,on & ~lehl. HEXR().\D & 

SCOTT, 19&4, p. 3,'3-3-1, pl. :2, fig..,. 17,l 1. 
Dcscri1>tio11. Se(' Klapper, l!:166. p. 21. 
Rcn1arks. The oral 011tlinl' of tlH· platlonn \aries considerahl: i11 the 

\\-ash1ngto11 C:01111t> sp ec:i,nl'ns. ranging fro1n a near c:ir cular shape to a 
Ion!!; <;e1ni-elliptica l shap<'d platfonn, \\ ith a pointed po<;t<·rior encl. 
'fht' <:.lri11 a !C:'acl-. clinjc tly into th <' platforn1 and ,nay h l' "ltraight to 
slight!:, c:ur\C:'d thro11ghout. ,\bora ll:·· the ba<;a] ca\ it:, i!-> located in1-
1necliately po,t<'rior to the· hlad<:>-platfon11 j1111 c:tion. In !->01ne forn1s the 
ha,al <:a\ i~ i., ,n1a1l. and project-. shallo\, ly into th<' platfon11, ,vhil<:> 
i11 other,. the ca \ ity is sonH'\\ h~t larger, and is "I<> deeply S<'t into the 
"lllrfac-1· that th<' ar<.>a in11nvcliateh· <;urrounding the- ha-;al cavitv i-; 

hroacll:, clcpn.'.,-,ecl. 
Jfa<,s' ( 19.59) .,ub.,pccic",. Polygnoth11.s co111n11111is l)lf11rcoto , possesses 

a ,t>conclar\ carina a nd kve l. It is herein considered '>vnon\·n1ous \\' ith 
, . , 

P. con11n 1111is 011 the hasi~ that I l as<,' forn1s represent a specific varia-
tion ,,·ithi11 P. cu1111111111is. 1 Ia<;<; ( 19.59. Table l ) recovered O\'er 3,000 
1ndi,·iclual'i of P. cu1111nu11is Iron, the ( :happcl Forn1ation, on!) four of 
\\ hich di,played the s11h..,pccitic characteristics. The nu,neric:al in
-;ig11if1ca11 ce ot the lon11, po<.:sc,o.,i11g the diagnostic features of P. cu111-

1>11111is hif11rcata tends to confirn 1 tl1l' illtcrpretation that it i.'> a gro,,th 
<1hnonnality. Scott &. C:olli11,on ( l!:16 l. p. l :30) discussed the variation 
\\'ith111 P. con1n11111is and 11otecl three lines of intraspecific \'ariation: 
1 ) spccin1en, \,·ith lo\v broad. O\'a.te platforn1s ranging to high ellip-
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(JL'I<,1'& l)()\\'\~. l~.)l. p. 7\7-7'>">. pl.111, rigs. 11.171\, 11\C,S. 
1956 p. :?..; pl.:?.. hgs. 1.J.1.75. Bl~('Jl()l•'J' & Zil~(;l EH. JtJ.Sfi. p. J.S7, 
pl. 12, fig. 1 110n fig .. S P \l/111111< trira 1. Bl~C:JI()FF. l~J.57. p 42. 
pl. 2, figs. 17J\ :?.O.:?.l: ('L< >l I) B_\lf\["> & II\~~- l~J.57. p. ,)13 
pl. 5. fig. (i. I'>. L \PPl •~ H. l!-).1">. p. }(l')~J. pl. l.J:?. fig-. . .2.:3. 11 \~~- l~).59. 
p.:170 pl. I .l1_.2_ 11nt·-.p<ti111t11.is('L()ll). B\H'\1>,&Il\½~. 
H).), \'<>< .1" lJ1~, P· :?.<Jl. pl. :1t fig.., . 1:?.-:?.o BL \<·rr. JlJ6J p. 
t7 1"> pl., l1g-. "- 1 I\E'\H<>.\I) & ">( '()T'f. lUG-L p. :31. pl :?.. figs. 
lH.:?.ll, .\'\1)1 h'-i<>"-: llJol. p. 107-l!l~J. pl. Y. lig..,. G.7.13 lfi kL--\P
PEH, ]lJfiR. P· l!-)-20. pl. I. fig-.,. 7-1-k pl.--+. iJg-.,,:?. L 

I'ol111!,11ath11,· aln111n11i, Bh \'\'>( >:"-: . HJ:3-L p. :31;3.:1 1 L pl. :?..5, lig. :?.:?. 
J>oly!!,11<Jtl111, dhtorta BH \'\'I()'\ & \IFIIL. lY.11. p. :?.~Jt, pl. :?.-L hi!;. l:?.. 
I'ulyf.!.11ath11\ lo/)(1fa BH \ '\\()'\ & \ILlJI .. l~J3">. p. l tfi 117. pl. :Jt fig.,. 

44-47: ( ' ( >< >PEH. ]Lt3H. P· ..JO]. pl .3~). 11!.!;'-. 2~) .30. l' Il()\[ \'-,, ]!:) l!:-). P· 
1:36, pl. :3, Jig. 11: BJ<..;(.l l<>FJ'. llJ.>7. p. 12. pl.:?.. lig. lY. HE:\HC)--\D 
&~('()1'T. l~J6l p. :3.S-.3G pl. 2. fit!'-. J.1.JG. 

Pol,1g11atl111s ,,ntu ( ()(>Pl : h l~J:3lJ p. 100. pl. :3!-) figs . :37.:3).➔~).,!50. 

Pol11gnatlt11s 11'1< !!_11/ari\ ( ()()Pl: H. l lJ:3~). p 100 pl. :3~). hg .... .57 .3,'>. 
l'ol11gnath11s lo11:!.i/H'sfi1'a Br,u1-.,011 & \11 hl C;C)()PEH. l~J:3~J. p. H)L pl. 

:39. figs. 1:3. -1 I 1 11<111 fig-,. :31,:3:?. I'. ,11111111< tri,·a J 

J>of1n:.11ath11s \11/J\·1 nafo Br,t11so11 & \l1·lil . < :<><>Pt=H. l~J,3t), p. Hl-1. pl. ·10. 
hgs. I.:?.. 

I'ol•rgnat/11" i11a1·1111ilat1·1ali\ ) < >l '\( ,<,>l 1'>1 <\: P \TTrH'l<)~. 19 l~J. p. 
6:3. pl. I fi. ti gs. l t I.). 

\11il1011ot!, fla rl111di1afa Hnu1,011 & \f< hi '. 'J'I 1()\1.\C., lD 19. p . ..i:36 pl. 
.3 lie;.~ 11 0 11 lig. ~) ,\11il11111ud1 /1111 ·u111)1 n . 

/\, '"lo1,ol 11!!_11utl111\:' cl. P tria11!!_11la \ 11 12;1·-.. \fl LLEH. J9G2 p. 1:3,\.~. 
le ,t lig.., ~Ja-c. 

Rcn,arf,s hL1pp<·r l<JG(i p. [LJ 2() pl. 1. fi~"- 7-1 ➔ : pl. I. Hg..,. :?.--! ) 
discus,;ed a11<l ill11str,1h·d tit<· t•\tn·111t· \ ,trial ion in lllr<'<' '>p(·ci111<·ns of 
Pol1rg11-all111s i11on1ofa rt To\ <·red lro111 tl1t' l.o<h,!;l'pol<" Fon11atio11 i11 
:\fo11tana. ·\11110,t 011<· li111Hln ,d "l~<Ti111<·11, sin1ilar to Klappt r\ and to 
<HH' illustral<·d aud clt·..,i~11alt·d a'> Pol11!!,11ot/111\ oh1ll1r111i., ln Bn111'>011 

1<)3-t. pl. ~.5. lig. ~:?. I \\<'rt · n·to,1 •n·d lrnn1 tl1< fish "tooth" heel near 
th<' ha-;c• ol tlH· Prosl11·t l 11 ill Fon11at1011 i11 \\·a..,hi11gto11 ( :01111t). 

'!'he \'ariatin11 ot tlH· lon11 i11 th<· \\ ad1i11!.!,lo11 (:011111:· 1nateri.il is 

Lurh conli11111111s a11d app<·ar-. lo I><' s<·p-trall'd into t\\'O distinct phases. 
hcsl ill11,;lratcd .thnrall:,: 1 ) graclt1al 11H n·asing d1•grc(' o~ ahoral 'illr

fa<"t' co11\ol11tin11 or cr<'11ulatio11. and 2 ) laleral dt'\c>loprnent of a -;ec-

011darv platfonn. or "riclg< '." 011 tli<' i111J1·r 1na1 gin of the platfonn. The 
\analion 111a,· rcfl<·cl an 011logv11l't1c acl111,t1nt'nt to tl,l' changing en
\ ironn1C'nl of c1(·po<..il io11 I li111t·,t<H 11 · lo -,ha l<' l'J1\'iro11n1c11t). Thi" intra
spC'cific variation i-. rC'striC"l<'cl lo thl' fi,;h "tooth·· hC'cl of the Pro-;pccl 
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Ifill, and does not represent an c\·olutionary trend in the te1nporal 
sensE\ Plate 5, fig~- 1-o illusb·ate the tn1n,it1onal st.1ge, fron1 the '"nor
n1al" srnooth surface ( fig. :3) to the cre1111lated '>tuf.1ce ( fig-.. -1 .5 a11cl 
S) and then to the secondary platforn1 de\ elop1n<:ut I fig-;. 6.:2J,7 ). 

Occurrence. Sec .-\nder<,on ( 196-L p. 109) tor co1nplcte list or o<.·cu1-

renees through February. 19&-1. 
The olde-..t reported oc<.·urren<:e of Polyg11athus 111ornata in Europ<' 

i'> in to\' .... trata B1-..choH e:.: ZH·~ler. 19.56, pl. 1:2. fig. -1 , a11J the : oung
est oce111Tence i'> gi\e11 ,ts <11IJJu: ( 81-..choH. 19.57 1. I'. inornata ncc11r-, 
in the \\ a-....,on\·1lle Fonnation at the \\'as<,Oll\ ille \1111 and thv \J.1pll' 
\fill localitit·,. the Pro'>p<ct llill .Fon11atio11 at the \Lt pit· \fill and 
J-f igh Rridgt• loc,ditic-.. and in the \lcCrane:· Fonnation .1t the \Iapl(' 
\[ill loeaht\. \\·a ... hington Count:·, lo\\ a . 

. \! oi<'rial \-fuclu cl +10 '>pccu11en'>. 
R£ pos1tun1- Figured hypo~ pt''i, S. l· .I. 1:250-1. 1:2505. 12.506. 1:2.507. 

1:2.50~. l:25(J<J. 12.~10, 1:2.511, 12512. 

PC)L) (;\.ATHl'S Lo-:-..·c;f P()STLC: • .\. Bran~on & \[eh!. 183-1 
Pl. L Fig-;. 1-:3,10,14.1.SJS: Pl. 2. Fig<;. 1-:3.6-; 

Polyg11ath11s lo11giJJOstica BR.:\:(S()A' & \f EllL, 19:34. p. :2Y-1 , pl. :2-1, 
ht;'>- S-11,1:3; B ll.\.~SC)~, l~J:3--L p. :3J L pl. 25. fig. 1 ",; ) ()l'~(;. 

QLTJST & P.-\l~fEl,SO~. 19-19. p. 65. pl. 1.5. fig-,. 16-:20. HL.\H()-\I) 
& SCOTT, 196-L p. :36-:3,. pl. 2, fig. 26, A0 l)EHSC)~. 196--1. p l lO

llL pl. Y. fill," · 1 . .5,<-;,1:2. 1:.L.-\PPER. 1966. p. :20-:2L pl L hg,. l..S. 
Poly!.!.11ath11s lance olatu Bll.:\:'\SC):\'. lY:3-4. p. :31:3. pl. :23. hg. :21. 

Y<Jl' :'\C:QlrISl~ & P:-\TTEH ():'\. 19..f!:J. p. &-1-6,J. pl. 16, tig. 16. 
Polygnath11s scaJ>hO Ill' D1)LE. 19:3-L p. 10:2. pl.",, fig,. 3'3-3.J, tt·\t l ig. 

:3. fil!;. :2. C;()()PEH. 19.38 p. -10.3. pl. -10. J-ig-,. 17.1 ",,.2",.:2lJ nun h~, 

1Y.20=P . . \y1111nctrica I. 

11011 Polyg11ath11s la11lcolata Rran-,on. Blt-\:'\~():'\ ts. \!EllL. 193'-, p 
l-1S. pl. 3-1. hg . ..f:2 ( =I'. flul,cllu RH.-\:'\S():\ & \1 EI l I. 

11011 Polyinathus lon!.!,i]>ustica Rran<,011 & \l l'hl. ('()()PC I{. JLJ'3V p. -H>l 

pl. :39. fig,. :31.32.-1 :3.-4-4 ( tig;-,.. :31.:3:2-P. \I11nnI£ tnca. tig .... -1 > 41 P 
i110111ato \. 

I'ol11f.!.11uth11s ortho (.() ( )PCH. l~J:39. p. -!OL pl. :3!-J. tig,. :3.-1. 
Poly!.!_11ath1n JH n11or£,!,i11uta Br.1n<,011, ( '()()PCH. 1H:3H. p. 10:2. pl 11 1 

hg-,. 61 62 
I'ol1n.~11ath11~ ,11/J\c I rota Br.111-..011 ~ \!chi. (.()(>PEH 19'39. p. lO-l pl. 

3Y. ft~, .51..">:2.fi.~.fi(i,7'>.76 pl. -:10. rig-... Y.10.-12. 4 3 11011 h~"- 1 :2 /' 
11101 nafo l . 

Pol11f.!.11ath11, ioXof>hura ( ()()PCH 19:3!-J. p -Hit pl. ·39 hg,. fi7 .7() 
Pul!t..:.llaflirn ad1111,a )Ol":'\(,QLTIST & P.-\TTEHS()'\ 19-llJ. p '10-hl 

pl. 16. hg,. 1).19. 
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Polygnathus c11nuloe YOU GQUIST & PATTERSO . 1949. p. 62, pl. 
15. figs. 11-1:3. 

Polygnat'111s cyrnbiforn1is YOlTNGQlTIST & PA .. TTERSO 1• 1949, p. 62-
63, p1. 17, figs. 14,15. 

Polygnothus inopinata YOlT 1GQUI T & Pr\.TTERSO.:-,J , 1949, p. 64, pl. 
16 f·. er ·JO ·JI , 1~,. - '\- . 

Polyg11athus cf P sulJs,,rrata Branson & }.fehl, ):'OUNGQlJIST & PAT
TER~O~. 1949. p. r- pl. 17. fig. l 0. 

Polygnathus subtortilis YOU G QU IST & PATTERSO r, 1949. p. 67. 
pl. 17. fig .. 3. 

Polygnath us anicla Cooper. THOi\1AS, 1949, p. -4.36, pl. 3, figs. 10.12. 
Polygnathus aff. sy1111nctrica Branson. ) 'OlT GQUTST & DO\YNS. 

1951, p. 789. pl. 111, fig. 6. 
Diagnosis. Polygnathus ,vith an attenuate posterior end and a pro1ni

nent ante rior free blade . The carina is siginoidal, and con1n1only dis
plays a large denticle at the posterior tip. although this characteristic 
may be absent in som e specimens. Troughs of ,noderate depth flank 
the carina on both sides extending the entire le ngth of the platfonn. 
The anterior lateral n1argins arc uptun1e cl to, or belo" · the level of the 
can_na. 

Ren1arks. Branson & ~f ehl ( 1934, p . 293 ) discussed the diffe rences 
benveen Polygnathus longipostica and P. inornata . P. inornata is dis
tinguished by the extremely sharp flexure or upfolding of the anterior 
la teral margins, the inner lateral margin being considerably ltigher 
than the ou ter lateral n1argin. 

Occurrence. See Anderson ( 1964, p. 112 ) for con1plett' lis t of oc
Cttrrences through F ebn1ary. 1964. 

Polygnathus longipostica ha~ b ee1J rec.:o"ered trom the i\ fartin For
n1ation of Arizona ( Ethington, 1965 ). 

The species " ·as recove red frorn the .i\f cCraney Fon-nation, Prospect 
IJill Formation and \Vassonvillc Formation at the .i\1aple }.f ill locality 
and From the Prospect I-Jill Forn1ation a t the H igh Bridge' localit) , 
\\'ashington County, Io,va. 

JI ate rial studied. 270 specir-nens. 
Rc>pository. F igured hypotypes. S.U.T. 1249-L 12495, 12496, 12497, 

12498. 

POLrc;NATl f l 1S .\ I ARGl ~TAT,4 Branson & .i\ Iehl, 1934 
Pl. 6, Figs. 7.8.11; Pl. 7, figs. 15-18 

Polygnathus marginata BRA SO & .i\fEJJL, 1934, p. 294-295, pl. 
2.3, figs. 25-27; BISCI-IOFF, 19.57, p. 51; REXROr\.D & SCOTT, 1964, 
p. 36, pl. 2. fig. 29. 

Pseuclopolygnnthus fusiforn1is BRA SO & .i\fE HL, 1934, p. 298-299, 
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pl 2> ti-2:,. 1-). < <><>P1:1c llJlJ 11 10\ pl 1<>:2 pl. 11 
HI\( If< >Fl'. lt).3:-. p. i I hl .\H ( >\I )\.\ \ ( <) ! ·r JlH>-1 p. 
lit.>- 21-:2'1. 

I 1 '!". l \ 1 l) 

1\ .3lJ pl ~ 

l'ol11.:,11otli11, 1tlia < < H >PLH l<J )lJ 11, JIi l pl. )lJ 11'!,. -,-, ->h 

!'olr1.:.11ot/111, lar111ota ( <H >J>I: 1: JlJ)tJ 11 101 pl 1ci 11~, .2->.2h pl 
Ii!.!;,.,) l. 

l'lllt/.!.ll//f/111, crth11 ( CH >Pl I\ ]Ci)t) p. JIil pl. )l/ ti~, { I 
l'ol11'.!.11ath11\ 1od111a < < >< l l'l't. 1) ilJ 11· 10) pl. ;q 112:-, "i h. 

J>o/,:_,,lt/111,, ,/n111J<1111/\ B1u,.,111 < ( )(J J>l. l , p 10~ pl 
4) 

1\ 11/,.!,lll t/11" ,11rrd11, ( ( H >Pl I, )()1 J 

111 II f\ ft/ II0(/111, 1/ltlJ ,_,IIICJf(I l~l,lll'>Oll 

p I 11 ft~., 1 , 1 h /' J,, 11 , 1 \ 1 I'! 1 ., • 

p Ill! pl 

\\ \ 11 hi. < 
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( )( l p I h I lJ l! p 
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IIJ I 
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ll1t "IJC t·11•, It• ti, ti t l1,1r H l( 11/111'..!: /\r 1111< 11 1/11.!.11, tl ,, 111 _, , 

ti 11111g of the• h,1,,tl l,l\ 1h 1, l11'..!,l1h \.tn tl,lc 111 tit, \\ Ii ._!t 1 1 

111 tlln,tl 1,111~1 11~ 110111 ,1 -.1n lll tli1tk lipj c cl o, 11el d, I J( 111 
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tli.i• />, /11.:.111t/11" 111, 1.:,111afn I 1 111,u11l 1,1, I 1.., t I' h ..,1 ti, I 1 

11 !lit! dlt.i t,111 I,, ,1c1111d 101111111111,.: tl11 Jli\ln,_, I\ ti 
( c 11nr 11 1 '-,c < 1-(1 q p< r }l)(l_ p (;- lJ\ I >1 r 1) I t 

<1111, 11,, rt] 01lc cl 1, ,f \11!11,t I /f>2 lit ,roHl C\ "it ,q I J( I 
l ,, 111 l Pc/ .:.11llll111, 111 , ..:. 11at1 I ro111 tlh lo\\ 1 1 I rt ti 
1 u < lo11. 111 11111111 

) ht '>j)l It l1 l'-, h l I I \1rdl1 11,1111-.,tr 11 ( , r 

ff & Ztl nit I ] <1,1, -
I' _11otli11, 11, - ,, , , r I l I I th1 I I 

l 

•I, 

t 
I 

h JI tl tilt \ I I \Id I I I l Br I_, I I 

, Ir 11 t Ii I n - I I \ I l r 1 1 I I I t I It 

\\ '' II\ I I I I I I I I l \ I l I \lrl 
11 1 l ll 1t1 t t \\ " 11\11( \ 1 II I t 

\ 

\J t 

R I 
I 

itori 
f I J ! I 

I •~ur d h~ pot,1)1, 

I 

t \ I 
II .., I 1 

\ 

\\ l 

I I 

j 

I l 

I I I .., 

I 



I'()L) (;\'.-\Tl!( ', '-i) ,r.,, J"l HI(.\ Br,\ll\011. lY:3 l 
Pl. 1. 1·1~"· 6.9 11.1:3 

Pult/.!.,IIUl/111, ,11111111, ·tr1<a BH \'\~()!\ , llJ:3t p. '310, pl. 2.5. Hg. 11, 

BH.-\\\()\ (\ \IEJIL l~J.1\h. p. 146. pl :34. i1g. :3·3: < <H)PEH. l~J'3~J 
P· ..in-t p l 11 1 ...,,. - ) 11. )()l :'-:C,<,>l'I\T & P\l rFI\')()'\ llJH) P· 

b-;" pl. 1.) It..:."• 1 l i. Bl~( I I< >FF l~J.17. p. ➔➔. pl. 2 lit!;. 22 . .Kl \P 

Pl h Jl)G() p. 21 1' l.. fit!;-.. 1.5. pl. -L Ii~-. . 7.!J. \ '\"l)LH\()'\. llJ(>-l. 
p. 121 12--L pl. lJ. ti !_,', 2 l lJ 1-! 1.) 

I'o l1 /!.!,11<1tl11f \ ,;1i1 llfll HH \:-,.;\( )\. l ~J'3 l. p. :31 2-:1]:t pl. :2.') Ii!!;. :20. 
C '( )()Pl'H. 1 Lf3LJ. p . Hl l. pl. .3LJ_ li~-. . (i7_G') 

t n l11!.!.11lllh11, !0111.:J/H>\lt," B1,u1-.011 t-.: \(1 hi. ( ()()PLli )LJ'3~J. p. 101. pl 
:3~1. 1 i~-.. :31.:1:2: -ri I<)\ r \ \. l LJ ILJ_ p. r3n. pl. :3. tiu,. :1\. 

Pol11!.!.1u1t/111, \/'ll/>lia Iluddlt·. ( < >< >PLH_ 19.3~J p. -H),3_ pl. .-io. ti~,. l~J 20. 
P11l11<.!_11ut/11/\ Iii, lo, 11lu ) < >l \( ,(_)l I') T & P \ TTr H')< )\. ll) l~J. p. f-il -62. 

11- 1· 1'11 p . ,), J~',. _,).:..-t. 

PoltJ'.!,llat/111, \O!.!_ilfun11 ) ( )l':'-:( '\)l I\ T & J> \ TT[Ul._i( )'\ l~J 19. p. 66. 
pl. 1.5 tit!;,. <J.10: pl. 16. I 1~ 1:3 

Po l11 <.!_1t(lfl11/\ 1111rl11lo,a )()l '\(:<,>l l\'r 0: Jl \'r'rJ:H\()\ 1<J-tLJ_ p. (i7. pl. 
17 Ii~..,. 1. ~-

1' 11 t, !.!. 11 n,,", ., 1, n 1111 i 11 a Ii , , " ., 1 < > l '\ < . r() L 1 ~ -r ¢.: P , ·1" r ,. H.., < > \' 1 ~, 1 < 1. p. 
fi •3. 1 l. 17. li!2."· lfi 17. 

f 1ul 1 !.!_ l1(Jf/111\ .dL I' \//1111111'11 II (I Bt.lll'-llll . [l'JII'\( ,'f( )'\' . l~J(1.). p .. 5\ -L 
1' !. fi7 lie,: . . 3. 

Dio,'.!_1111,i\ Po/11!.!_1111!/111, \1/1111/11 tri, ·o l1a, a ": 111111t ·lri< ,d plath,nn 
.trn1111cl .i ,t1,u~l1t or ,li~l1th llll\t ·d c .inn,t. The· platlonn i-. <·0111n1011h 

11n1,t1111 ·r1l1 •cl \\ 1th tra11._,, 1·r-,1• nd~1·,. \'1·1, lit LI<' 11pl11n1i11g ol th(' a11-

lt·rior l.ttl'r,11 111.irt!;111, i, ,., 1cl1·11t .i1Hl 0111: -.l1allCJ\\ tro11gli-. ilauk thl' 

t .t l'llt :t. 

IL 111t11!,\. FllrJJI'- a ... ,1g111·d ((I l'ul11'.!.1u1tl111\ ,111111111 /,i1·n ]1,t\l ' ,l "l1.i1gl1t 

v.1ri11,t "liit \1 <,1 ·)d11111 prCJJ< < t, IH·\ 011d llH· po,t<'rior <·11d ol tl11 plat 

ICJn11 ,u1d a-;:, 1n1n1 ·trit al pLtth1n11. It i-. di,l111_g1ii,lu·d l1ll111 /1 lo11[.!,i/1/l\ 

ti1 ·a h,· LIH -.c• l harac [1·1 i,tic, alr111c·. /' lt1111.!.i/"'Sli1·t1 c·o11111101 1h p,1-...,, •-;,c•, 

,L ..,i~111oidal cari11a , a": 11111H Irie.ti pL1tlo1111 ,t11d 111CJrl' pro110111 1ct·cl a11-

t1·nor lall'r,tl 111an.!;i11 11ptt1n1i11g. 

(Jc·, 111 rr 111·, ~, ·t· \11d1T,ll11 , l L)6t I)· J 2:3 > l or l'Oll1p l1·t1· Ji..,l of <H·<.·ttr-

1111<. <, ll 1ro11glt F,·l1n 1.t1:. 1!-JG--!. 
J>11ltJ!.!_11ut/111s s11111111, tri,·a CJ< c 111-. i11 th1· Pn,-;pc'<'l I lill Forn1atio11 at the 

111~11 Bricl,t!,1' a11d \L1pll' \ Iii] lcH ·al1ti1" a11d i11 till · H11rli11gton Fo11na
ti1111 ,ll tli1· \\ a..,..,011\ il l1• \ Jill loc ,d1t, _ \\ a,lHn!.!;to11 ( :ount:,. lo\\a. 

\fut, ri11f \l11dir rf . 11!-J ~pc·c 1111<·11". 

!{111u,1tor!t- Fig1 1rl'cl h:, pot:, p1·, , C.,.(1.1. 12.'502. l:t503. 
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Genus PSEL'DC1POLY(; :-.·~-1TJJL·s Branson & ).lehL 193-1 

Psc1ulopolyg11athus BH.:\;-,.;so~ & ~IEIIL. 19:3-t p. 297-:29S. 
TyJJc species. Pscudueolygnathus pri1no Br,tnson & \ IehL 183-1, p. 

:29). pl. :2-!, figs. :2-1 .:25. l C)D l . 
Diagnosis. Plat!on11 i, elongate, la11cenlate and on1,11nented h:-, node.., 

or tranc,;, erc,;e ndgc,. 
Rc,nark.s. Pscudopolygnatlius is differentiated fron1 Polygnathus on 

the ba,,.., ol thl' :,hallo" h11t bro,1dh· flared ha,al cd, it:-, lip'>. P 1,£ 11du
}'oly!.!,11utl1u, prohahl:· L \'ohcd fro1n SJJathognatl1od11s. Sl'\Tral De,011-
ian and ). I 1,\l-.'-1ppia11 ..,p,1thognathod1cls ( i.e. S. oc1ilcat10. S. anfiJJOSi
cornis and S. ling11i/<·ro11, ha, e acce,.,ory lateral <lenticles ,, h1eh ,tre 
de,t.>lnpl'd frn1n the -.ide of thl' bl.1cle and arc not ,,.,-..oc.1atecl ,,·1th the 
oral ..,,,rface of thl' flared ha ... al ca,ity. Spathog11athodu.s costatus aud 
S . .\/Hllttlico\tafu\ ha, l' ch.', eloped accessory inner and outer latt'ral 
dentiele-. ,dong thl· entir(· length of the blade. \ 'oges ( lY.59. p :297. te.\t
fig .. 5 ) ill11'>tratl'd ,t transitional se:-c1uence fro,n Spathog11athod11s costa
/11s to Ps·c11d0Jiolygnathus tria11g11la "hich depict-; a t.,rraclnal iJ1l'H'<1'>e 
in denticulation and plaUonn '>ize. 

()ccurrcncc. Psc11do1Julyg11ath11s oc·cur, i11 strata ra11g1ng in ag,· tro,n 
to lll through cu I I/3 yin C~en11an:-,·. l t range-, as high a-, the Burhnr;ton 
, cu I I tJ y equi, al(:>nt ) in the upper ). l i,si-..sipp1 \ 'alle:-,·. 

PSEL 'D()P()LYC;).'A.T ! I L'S F f ·sTFOR.\l TS Bran..,ou & \ ll'hl. 19.3,+ 
Pl. 7. Fig". 1.5.6.9.10.1-t 

P.\·c11do11olyg11ath11s fu.sifonni.s BR.-\ ::\'~():\' & ~tEI I L. l~):3-L p. 2lJ'-,. pl. 
2:3. fig,. 1-'3. C()OPE H, 19:39. p. -Hl). pl. 39. Hg..,. 6:3.6-L pl. -1'3. hi!;.., , 
5:3.5-l: BI C: Il()FF & ZISC;LER. 19.56. p. 16:2. pl. 11, lig-.. l'-> llJ . 
BISCilOFF. 19.57. p . .51. HEXHC).-\D & S('()TT. llJ6-t p '3'-,-.fJ, pl. 
:2. fig .... 21-2:3. 

P'>c11dupul11l!Jlath11s· cf. f11\ifo11ni., l Bran-.on & ). [chi 1
• \ ()(,L~ lLJ.')lJ p. 

:29.5. pl. 3-L fig,. -t2--l6 . 
• \lacro1Joly!.!,11alh1n In la ('()()PEH. 19:39. p. :39:3_ pl. -1:2. fig.., 20-22 . 
. \l a1 ro11ol,1e11otl,11\' dianHsa (:()()PEH. 1939. p. :39:3. pl. -l:2. hg-.. fiLJ 70 

11. -13. fig-.. 1.2 . 
. \ l acro1Jol11£!.11oth11\ stcnu (:()()PEH. 19:39. p. '3Y6. pl. -t2. fig-. .31.32. pl. 

-13. fig .... :3 -t. 
Pul·1!.!_1u1th11, allocato ( oopl·r ) l-1.-\SS. 19.59 p. 3)9. pl. -!~ h~, . ;30. 32. 
Pol1;!.!,11<1tl111\ hn·L 11nar!!,i11ato Blt\:\"S() \' . l~J'3-l. p. 10'-, pl 25 Hg 3. 
Pol11}!.11ath11, , rodu\ ('()()PL:H. 1939. p. -100. pl. -1:2. hg-. J:2--1-1 
Pol• !.!_1tath11\ la< 111otu II l"I) l)I~C. 19:3-l. p 9."i pl. '-,, h~,. 1-1. 
"Pul11'..!_natl111, H ol1i11iforn11, Br<111,011 ( '()()PEH. 1939, p . -l!l 3. pl. 3lJ 

fig,. -1-;- -1'-,, 
P,1 11dOJJol11!!,11atli11, ~tino ( ( )( )PEH. 1 Y:39. p -1().'> pl. ;39 ti~,. ,'39.60. 



'IJJat/1od11y dclicat11l11y Bra11-;on. COOPElt 19:39, p. --11:3. pl. -!l, figs. 
17 l ~-
l)u1!.!_110\i, '1711.., '>pc·cic.., h,h a long. narnnv, '>;·nirnetrical plalform 

\\ Int li tap('r.., at both e11<.h. The oral -..11rLlct• of the plallonn is orna-

111l'11t1·d \\ ith lo,, nncll', po,itionccl at lh<' outennost 1narg111.,. TI1e 110-
do..,t• 111ar)!;i11, ,Lr1· "l'Jl,ll ,tt < 1 tron1 the n1cdial carina h) shallo,,, s,nooth 
lr11111!;l1-,, 111 latt·1.tl , i<'" the oral oulli11<. ri-..e, co11lHH1all; to,\',1rcl the 
,lJ1lt rionn,,.,, port1011 I IH· ~n·e hLldc>. Thl' <:arina, in both i1111cr- and 
011tt·r-LLtt·ral , ic>\\" ,.., pro111i11l'11tly higher tl1an cilht'r of lht• 1narf>ri11s. 
l'lil' t•llipt1c,tl ha,al <'<l\ il\ " lot·atecl rH•ar the <.•enter oi the unit. i.., 
lnn,Hl<•r ,1ntt·norl;. and tapt·n11g L,'Tadu.tlly to tht• posterior tip of the 
1·l1·11H 11t. 

Rr·nuu" ,. The ,harph tapt·ring platfonn, both antl'riorh and po..,
lt•norl;. as; ,, ell a, the ..,]i,lllo\,. ,111ooth trough .... ,t"r, c· as diag11ns;t1c fc-a 

t11n.., of tht· '>[)l't it''>, ,u1cl in the l.1ttcr leat11n· t''>pcc1all; '>epa1ate the 

fon11 frorn s;i1nil,1r pc.,e11dopnlyg11,1thid.., "h1ch are gt•nt·rally 1non· 
..,tro11gh nclg<'d tll all~ ( ,et• P. 11111/t i,triata) 

()<"r 11nr·11,· Thi-, ,pl'cit·'> ha.., ht'c11 reportt•d lron1 the B11-.hl><'rg For-
1n,1t1011 and tht· I la1111ilial Fon11dtion of \ [1 ..,,011ri ( Br,111-.on & \ lchL 
19:1 L Br,1n..,011 19:34 1, tht· :\'e,, .\lha11, ~hale ot Jndi,1na ( I lnddlc. 
lL).~I. lit<' pn•- \ \ t·ldon ~hale o~ ( )kl,1hon1,1 ( ( :oopcr. 19'39 ). the ( :hap

p<·I Fon11,1tio11 of Tc\a'> \ 11.i,-,, l Y.5~)) and tht> I ,O\\ t•r Hoc. kfnrd Fonna
tio11 of T1 1di.in,l t Ht>\road & ~cott. 196-1 1 

H1..,t'hoft &. Zt<"glt•r ( 19.56 \ repor tcd the "P<'Clt'S f 10111 ,Lrata ol <'ll ll 

.igt·. ,111d 111 HJ,57. B1,<·hntl ,1g,1i!l r<'ported tht· lnnn frPrn ,·111 1 ~- ,nicldll' 
1·1 ,I I d , '-tT.1ta 111 (:en11an:. \ ogv.., ( 19.SY 1 n·c.o, cred thi.., '>pt•t'H''> Iron, 
tniddlt• ,111d nppl'r c11I '>t1,1ta 111 tht · \,IIH'I tuHl. 

/\ 11dol'nl• 1!.!,11ath11<; f11<iifo11uis oct'11r, 111 tlH Prn..,pcct Hill '>tratd in 
\\',1-,hi11gto11 ('011nt~ lo" a. ,1t th(' \ l.1pl{' \ f ill ,u1d H igh Rnclge locali 
ti•·..,. 

\/0/1 rial \f11dil'd 1.5 '>)H'cinH·n, 
R, 11ositon1. Fa!;un d h, pot: pt·"· S.l· .l. L:2.516, 1:?.-'5 17. 

P'-.1.l T)()I'()f.)(;\' \Tl!(~\!("! T/'-.TRI.\T . .\ \ It-hi~ Tho,na..,, 19..t7 

I\ 111/i11,ol•1!.!_11atl111, att,·11110!0 \ IE ! 11 ~ 1·11(>\ f \ ~. l~J-!7, p. 17 pl L 

1,~.__ q .36, HI~< 'f J<)FI. ttJ.57 p .Sl. pl. L h<.?;'-. ·1:1,'35, Bl HTC):\ . 196-L 
1.111~1• ch,11·t. Hl:\.H() \! ) & <...( ()1"1~. l!-Jf>.l p 11. pl. :2 lig. :3(1 

l\ 11 I1n•(ll•1!!_1u1tl,11, l1rr 11111<11 .!,IJ111ta RH\'\<..,()'\. 19:3:3. p . .1:22. pl. :26. Hg. 
·1, 111< )\ I \ \ . }t)--tl). pl. 3. ti!:!; 21 

l\ 11rlo1 ol•1!.:.11otl111, /)(I< l,11, < ' C)< >PE It 19 3lJ p. !02. pl. !O. tit:;'>. :19.--!0, 
I 1 

J>, 1ulo11(1/11!.:.110tl11" ru,ti, a \ {EIIL c-: Tl l()\ [ \'-i 19!7 p. 17. pl. 1. fig . 
.... 

.-,
,}' 



/\, tuf 'I l11:,1111tl11" ,l11t1/t1 \1 1. II L ~ 'J'l \ ( )\ l \'-.. )l) J7 p 17. pl. l ti..._ 
111 HI'-..< 11C>11 ~z11:c. 1,1: 1t 1c1-1 p. 11->1 pl 11 1t~.2!J. 

I'" 11,/01" /11..!_1111//111, lu11flllfol11 11 \ '-.. \ llJ)\J p ;ti) pl. 17 lit?;, JCJ 2fi 

J)u1..!_1t< "' ' I Ii, pl.1llt>1111 1' 1 <1,111, 11,11h t.q>• 1, d .ii 1 otli I tid, .u1.! 1, 

1 11 LI t 1 1 .ti h , , 1111111 t 1 1 t • ti \\ 1 I Ii .i , l r, t 1<.!: Ii l t ll , I 1 ! 1 1 I h , t 1 1lt1111, , t \ 1, I 1 11 

1111ler p l ,t1l1,1111 < \It 1,d., I.11th, 1 !11\\.trd tl11 111ll111n tli \11 cl111" thl 111111 r 
pl.1tln11n Iii ''HIil' ,pt t 11111 11,. < )1 ti .,,11 Ill< 1' 11111,!'11• tilr rl ,, 1tl1 <i 11,1 

11od1, 11,d t1 111.,, t I'-< 11d!t '- 1 h, c. u 111.1 1, tt>1111no1,h 111-!lt, 1 lli 111 tlil 
Ill il"'!IJI', ( I !ht pl tfl)J I l Ill I lit I ti \ I\\ ·1 Ii, ll.t', ti ,I\ 1l\ )',',till' ll11lt1 
1 ,ii 111c.l t1

1 
t I', 1111111 >Jh, 11d l o,lt 1101h. 

H 111ail, /\ 1Hl1 I 1 / .,;,1,r 1h11, alt, 111u1ta I 111,/"11 111cl / /111 t, 
\ lthl ~ l'h, 11 h 11 pit" 111 .1 !Jt1\\lli ,, 111-. ol /'" ,u/r /H /1 _11< t/111 \\111 11 

1-. ,,1d,1t 1n tl11 ,11,1,,~1111111 ,,111, 1ll11,tr.t1,d ll\ 11 1.,., Jli-,lJ pl 17 

11!!, .'.?.ll 2h 101 /' 1111,/t"t" 1t,1 I' 11111/t,,/1111/0 )', ddlt JI Ill! tl d 11 11) / 

''"" 1)\ tli1 1,111111 1)1 J"(IIJ J iclt d I thl• I Jl)J" l 11d ,ll id 110 .tlllt I I( I Ill ( I I dt 
I lit .11d1 1101 I 11IH)11 tJ I 1111 l'l.1tlo1111 11! /' I'""" H1 ,111, 111 ,\ \ I t 1,1 
\\llllr .111d 111u1, .1,\1111111 t11t,tl tli.1 1i /1 1111tl11,t1111,1 111rl 10 ,\.,, t11 

.ti.it l d 11 ii It I l,tl t I ,ii 111,11 .!111 

( J,, 11111 ,,, , / \, 11,I< JJ11!11.:,1111tl,u, 1,11,lt1,t1111to 1,.1..., I,, 1 11 1111 l( I Ii JI 1 

tlit· I l. 111111\i,11 H1.111,011 )(j) I .111d I I Ill ( ,It ll l >11111t1 II :\ I, hi l 

· r ti,111, .. , JtJ 17 11f \l 1,,01ir1 th, , 1.11110~111cl1, .111cl '\ 111,1, \ I 111l,c1 .... , t tit, 
I ,d,,, \ dlt., I 111111,tlHin 111 \ , \\ \l 1 \1(11 H 111to11 I Jbl th, J I t \\ 

d1 11 l i ii~· ,ii ( >l- l.d10111.i ( oop, 1 ]<.J ~q tl11 ( Ii •p], I, 1111 ti, 11 

·r, ,h 11.h, llJ - 1J .11,d ll1t uppt1 l ,oLkf,)ltl 111d lq\(I '\,, 11 

d, nu ] nnn.1!11)11., ol l1 idJ,t1i.1 l l1 ,1u.1d & :--.tnlt l'Jhl 
l{t,llinlf {LJ~7 ll poll, d th, ... "j)ll It' 1111111 ll 1

1 I I 11 r I .... 

l1t1•11 < 11 I tl11n 1~li, rd I· 111 < , t n11.111\. 

,1 • t 111 1t, 1 d 
~ 

I f \, ,u/01 /, .:, 1101/,u, 1,11ilt1,tnata Hc.111., 111 ti 1 

h.L,,· nl tl11 Hui ltn•_i:ton I Plll1:lftl)t1 1l tli, \\ 1 

\\ .1,h111<2to•1 < , 11nt\ I '" ,1. 

I II\ ill \ l il 1 I I I 

\ la/1 rial ,fruit ii l 'I' c llllL 11 

(. ,nu,,{['//( l\ C l / )l I l \ 1,1 111.,011 ~ \ I , hi I J 11 

11 1hr11<..!_llUll111, 13 h\\',()'\ ,x \II 

I J { 1 p 2LJ(j 

I I I II< II HI( II \ Ii I )'-, ( ) '\ 

" , I 'I 11 / Ila I I. \ \.., < > '\ ~, \ 1 I 111 I , I t p 
I I I 'Ir c 1 ' ,, ll .,;,ll<Jfh11, d111 /1,, fc 

2lJh I I 21 f 1 .!' 11 • , < JI ) 

~ I -
_t ) 

B, Iii ll 

l) u ..: 11 , 1 , '-.. 1 , 1' I I l l 1 1 I J f 6 p ,-, \() 111 1 
l 1 r LILn.,t, 

n I/ill I.\ Prt \ I )I h ll , I 1'-ll I I d~· .,, ti t T 

I I ,ti ,111 \\ l I II,, I} I I lit11_!1 ., I " I I, I " fl I JI I I 

1, t h1 1, l n 11h .., ) , t I t _i: C I I l I I I I II I 

\ 

\ I Ii 

1 J ) 

I J I 
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thicb ,lbo den1011 ... trtttl' ro-,tral ndge de, elopn1t·11t ( e.g. I'ol1u.:,nath11s 

i11or11nta. P. JU r11lc.ra a11d P. 11odocostat<1 I. thi-; 1noq)boloL!;i<: feat11r<' i" 
con-,iclf'recl '-llpl'rf 111011 .., in clilferentiating Si1il1011odclfa a11cl Polyf.,!,llll
tli us. 

Tl1t· ,t1Td!l~(•111t'1tl a 11d n111nbl r of n1..,tral ridgl', and ',(·co11cla1-:, plat

tnnn on1,u11,·11tali1111 ,ti( l11g lil:· , ·ari,1hll' ,, ithi 11 tl1L' gL·1111,. IH1l ser, t', to 
ddli n 11ti,Lt1• tl11· "P''Lll.., \\·1thi11 thl' {;Vllll'-. althou gh thl' "P("ci lic cli,tr-
.ttl(·r, 111.1: o, 1·1 l.1p cl11t , tll(' <·,tn•111<', ariahilit:·· 

\hor,tl 111c1rphol11~: \( r, <'' h<',t to ,t•p,lrat<· ,ip l1onocl(' llids ~ro1n 

pol:·gnathid, Si/'lio11udl'lla ]1 .. h a n1in11te . ..,Jit-lihl' l>a'-,tl ca, ih . ,,·h<'ll' .. h 

I'ol•·:.:_11ath11s co11111101il: h·,.., a lar~vr o,oid or t•lliplt<',ti 011<·. f>oliJ!.!.llO
tl111s ,ti-,o po'-'-l''-"l''- ,1 lo,, 1111·dia l h< l'l <'\.l('J1cli11g fron1 tht· liasal t·a, 1l\ 
to th<' pchtl'rior lip. h11t tlu· h<'<·I is ,th ,t·nt 1111n1t·diatel: po..,tt rior lo th< · 

h,l'-dl t',l\1t-:,· in Si1il1u11udc Ila. a11d 1na: ht· pn·\e11t 01 il: lll'ar thv po, 
tl'rior l'11d or tlH· plathin11. It j.., rl'cog111?l'cL hn\\V\(•r, "" 11otc·d h: ( :ol
ltn"on. , t al. f ] 962 1 that thc· n, o gen<'ra i11l< rL!;rad('. the pri1nitl\ t' 

"ipho11odc· ll icl. Si11l1011odclla sulcufll. c:lo..,t'l: n·-,c n1hli1 11!; l1ol11g11ath11, . 
( )c<·111T111,·c ( 'ollin-,on. <'f ul. ( 1962 rl'portt·d ':-ii11l1011od< Ila front till· 

I l ,u111j \ial a11cl ( ho11tt·a11 Fonnations ot \11,..,ouri . \ ·og<·s \ l~J.59 l n ·
cordt·d LIH · gL·1111.., lrorn cul tl1ro11~h c11lI/3 r -,trata i11 th<· S,111l rla1 1cl 

,11 1d Hi -,chnJf ( 19.57 l rl'portt·cl Ol'CUITt'llC'<'" ol tlirl'(' ..,peciv, of S111l10110-
d1 llll 111 c11f l J.._/3 ,Lrdta . , ,·ith i..,ohitt,d Ol-ClllT<'ll<:(·-, i11 c11I l i and 
<·11111.:x ,lrata. Sp<'<:il'-, of th<' ~<·1111" ..,er, c a.., t'\.Le ll<·11l 111dt·, or /OJH' 

to..,..,iJ.., for the h.111cl<'rho1>1'.1a11 Svnr>" i11 tlH· ~tandarcl \Ji.., -,1,..,1 pp1 \ allt·\ 
\l',tio11. l c :nlli11-.011 . l'f of .. 1962. I 

S!Pl/()\' ( )JJLLL.~ ( .' (><>I'£RJ Il a"'· 1n.5y 
Pl. :3. Fig-,. lOJl. Pl. 6. l;1g,. :2 .6.9.10.12.1:3.16 

'>i11lio110!!_11atlu1s </lllulr1111licata BH \\:~()!\ & \I r: I IL. l~J:3-l, p. 29.5 296. 
pl. 2--!. tig. 21 ( 11011 fie>· 1,\-20- S. <Jll(u/11111lil'alu l. ( :()()PEJ{. ]~J:3H. p. 
108. pl. .i 1. iig,. -l -L i.5. 

~i11hono!.!_n<1tl111s d1111li<·ota Bra11,01 1 & \[chl. BH-\ '\~() 1
• l~J:3-l. p. :31.s. 

pl. :2.3. hg. l ( 11(111 Hg. lfi S. d1111fi<utu l. 

~i11l1<111od1 ·llu d1111lil'ata I Bnt11\011 & \ l l'hl l. Y()l '\(;(Jl' lST & P.\T
l 'EH~()~. 19--H:l. p. o9. pl. lo. lig.., ,.10 ( 11011 lig .... ~.!-J S. ohsolcta), 
TlH)\ l \S . 19.i9. p. 4:36. pl. :3. l 1g. l) ( 11011 fig . . ~- Pol1J!.!_nath11s i11orn
ata BH \ . S()\: l. Y()l' '\(:(_JL 1~1' & I)()\\ ' \.'~. 1Y51, p. ,'->~J-7H0. pl. 
I J l. Hg. 21. I IASS. 18.56. p. :2.S. pl. :2. hg. 7 1 11011 fig,. S-11 S. d1111li
( (lfa ), BISC:HC )Fl•~ & ZI EC:Ll•~ H. 19.56. p. 16.'5. pl. 1:2, fig. 11. BIS( :JI 
OFF. ]957. p . .5.5. pl. 6. fig. 1 ( 1H111 tig. 2 S. oh,·uf<·ta l . 

Si11ho11udella d11plicata ( Bra11~011 & \l t>hl ) , ·.1 r. B. ll \SS , l~J:Sl. p. :2.S:39. 
pl. 1, fig. 7. 

Siphonoclclla cou1Jcri 11..\-SS. 19.59, p . :392, pl. -l\ ligs. :3.s.:36: S(:<)TT 
,.,o 
,) .7 



& COLLINSON. l\:J61. p. 131. pl. :?.. fig,. 31.3:3-:3.S: HE:\.ROA D & 
~CC)TT. 196-L p. --1:3--!-L pl. :3, fig'>. 27-:?.~J . ..\~DEHSC);\'. 196-L p. 1:2)-
1:30, pl 10, fig.-.. L:?..10,J 1: 1.L.\ PPEH. l~Joo. p. 16. pl. :?.. tig,. 10,l l. 
pl. :3, fig._, 1--1. 
Diugnosi~ ~il'l1011od£ Ila \\·ith l\, o or thrl'v ro,tr,tl ridge-.. Tl1t· lo11ge,t 

ridge. on lht• outer platfonn. co111111011h lt•r111i11atl'.'- po-,tl'riorl:-, ,tt the 

outer 1nargiJJ o! lhl' platlonn. 1~ht-' inner platlonn I\ on1anH·11ted "itli 
nodl''- a11tl tht• 011tl'r pl,tttor111 \\ ith tran,\ er'-l' riclgl''>. 

R11n(lrk., 1-.:ttppl'r ( lYo(i lLJfi.) pt r ... onal L·on111H1111c,ttio1 1) rt·g,trdl'cl 

tht' po-.it1011 ol lht• tl'n11111,ttlll11 of lht • outer rn-,tral riclgl' ,t ha-,1, !or 
(h,ti11gu1,hi11g S11il1011od1 /l(I CUP/H ,i frn1n S cl111Jlic(lf(I Thl' 011tl'r lat 
l'ral ndg1 · of '.-1 coo111 Ji i, lei r11ir1at1·d at tht· 111,trgi11 of thl' plalfonn. 
,,·hl'rl',h. th,tt of S cl111ilic(lfO l1·1 n1i11,ll<''- 011 tlH plallnnn ,tt. or 1H·,1r. 

th1• h,t'-.tl ca, it\ n·g1on. 1'ht· pl.ttfonn ol S. cuo11cri 1, 1non 1.•ln11t!:at<' 
,u1cl 11,trni\\ t·r tl1,111 th,1l ol S. l'n 1111/atu. hut tht· t"·o ,pl'civ-, arl' tr.tn.,i 
tio11al. S. l'OO/H, i ,., d1 ffe1Tntiatl'd fron1 S. oh,ulctu l L1.,, Ii: t l1t• pr1·,
l'lll'l' of tr.tll'-\<T'-l' ndgL''- on tht' outer platfonn. 

St'\Tr,tl inuna t11n· fonn" o l Si11ho11oclcllo, 111 th<" \ \ a,h1ngto11 ( ·01111t:-, 
,n,ttc:riaL ,,·c·rt-' a,,1g11c:d to thi, ,pt>cit·, <'llti rl'l:· 011 thl' appa1 .111t tl'rllll

nation of the outl'r n>'otral n clge at the 111argi1J of lli<' plat! nnn. 
(IC('///'/'( /1('(. s('l:' .\ 11c.lcr\Oll. 196-t, P· 1:30 lor (.'<l11lpl('lt· li'-.l ol Olt'llr

rt'll(.'l''- through Fehruar:. ] \:J6-! . 
H<''"road & Sl'otl ( lHG-1) rt.'L'O\ 1•n•d SiJJho11odclla COOJH'I i tront tl11• 

lo,, er portion of the HoL·klnrd Li111t·..,to11t· 1n Incl1,u1a. 
(:ollin-,011, l'f al .. ( l \:J6:?.. ( :harl :?. l n•corded lht' '-Pl'<. ll''- lro111 1111ddlt· 

ll a11n1ha l thro11gh 11ppl'r (:ho11ll'au , l rata. \ 'nt!;l:''- \ lLJ.'::l). ·rahle I ) rt •

portt·cl S. coopcri ranging l rn111 lo\\1·n11(ht cu l through lo\\t'I 11111 111 

lhl' Saucrland. 
Si/lho11odcllu cOOJH'1i \\a., r<'L'O\t'rl'cl fro1n the \ \ ',1,,011,i lll' Fnnna

tio11 at th<' type \\\t-,.,011, ill l' '-l'ctio11 and the \l ap lc ~!i ll loc,d1l\ a11d 
tht · Pro,p<'ct li ill Fonnat1011 ,t l Li tt· \laplc \! ill and lligh Hndgt· lo

c:alitic·"· \\ 'a-.hi11glo11 ( '.ounty. l o\\ a. 
,\Jutcr ia l ,·tudicd. 109:2 ~pl'ci11H.'l1'-. 

RcJJChitonr Figured h:-,pot:,pl',. S.l-.1. 1:2.5:27 J:2,S:2\. 1:2.S:?.H. 

S / P /f() \ '()D[LL. \ L"L ~-('Rf \ C /,, \ fA 1 (:oopt'r. l~J'3lJ 

Pl. :2. Fi~"- LJ.l:?. 
' 

~i/lho11of.!.11athu, r·11·111doto ( ;()()P FH. 19:3H. p. 10~). pl. -tl 111!:" I :2 
S1pho11od1 Ila ,·11 1111!0/o 1 ('nnpvr ,. HIS( ' J l( ) !'F & ZI E( ;LEH 19,)(i. p 

1.::;6, pl. 1:2, !ig-.. l.S 16.17. BI~(: J l( ) l·'F lLJ."57. p .. S-L pl 6. tig, . ·3 "5. 
\()(;Es. l!:J.S!:J. p. :307-:30\. pl. :3) hl;"· :23-:30. ZI EC,Ll "..H. l<-JfiO pl 3 

hg. l l 
D10f.!.IIO'ii,·. ,\ (;\ 1nn1l't1ic:al ~111lio11odl'll(I "1th the· 011t1·r p latton11 
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strougly con, ex, the n1argin of ,,·hich is crenu lated. The i1111('r plattonn 

i.., on1a1ne11tecl ,, ith node.., and the outer ,,·ith 1idge<;. T" o or three ros

tral ridges are con1n101il~· pn.'\ent, h11t ..,e, vral lonn., "l're notl'd \\'ith 
fo,ir or ti, t ·. 

Rl 1n(lrks. The c:harae te ri..,tie strongh eon,-cx outline and c:re1111lated 
'- . 

0 11 tt·1 la t l'ra l rnarg111 d , tingui..,l,e., SiJJlionodclla r' rcnulaf(I rron1 all 
oth1 •r "]HTJt 's in th , c;t·1111 ... . 

< ),·,·11rn 111·1 \ 1JJ l1 011n r/, Ila rrcnulato has hl't' ll reported frorn the pn·-
\ \ t•ldo11 ~hall ' i11 ()kL1lio1 na ( C:oop<-'r, l~J:39 ), and tl1e ha.,,tl Lodgl'pole 
Fonnatio11 of \\·yon1i11g and \Io11la11a ( Klapper. Jl-J6:2 ) . Collinso11, £ t al. 
( l!-J62. ( :hart 2 ) r l'cordecl the sp('eies fron1 the [ lannjhal and ( :houleau 
Fonnation, of \[ is\Ouri. Bischoff ( 19,57 \ reeo,·en ·d S. cr<'n11lota trn1n 
cuII cx-13 stra ta , \\ith an i ... ola tecl occurrence in c11II, ,b·ata. \ ogt·'> 
( 19.59 ) repo1ied this ..,peeie.., tron1 cu I I a: through c11ll /J/y strata i11 th<' 
~a11erland. 

The speci('.., ,,·as reco, er('d frorn the shalt• n1en1her of th(' Pro..,peet 

I l ill Fonnation at the ~fapl<:> \ fill locality, \\·ashington C:ounty. Io,, a . 
Jlotl'rial studi, <I. 16 ,pl:'ein1en\. 

R1·1Jository. Figured hypot:,·pe, S.l}.f. 1251,). 

SIPIJC)0.·00E LL.\ DISTORT A ( Branson&. \ Jehl. l!-J:3-1) 
Pl. -L Fig. 10 

Polr1t!,11atltus distorta Hlt\;,."SOi\ &. \ IElJL, 193-1, p. 29-l, pl. 2-l , fig. 12. 

SiJJl1011 odcllo distort a ( Bran-.011 & :, Jehl l . KL.\PPEH, 1862, p. 110-111, 
pl. .3, figs. 6.10-12,1-1.15. 
l)iagnusis. Siphonodella ,,ith the in11ern10,t rostral ridge. on tht• 

outer platfonn, ext(·ncling to n{'ar the postC'rior t'ncl. Three to '> ix ros

tTal riclgt•s n1a:,· be pres<'nt. The plattonn is on1an1entecl \\'ith nocl<"s on 
th<' i1111er .\urfaee, ,,·hik· the outer surface is c:nn1n1onlv 11non1.1n1ent<'d 
<'Xel'pt near the posterior encl. ,,·hich 1nay he noclosc in son1e sp('c:i
n1en .... 

Rc,norks. The \\'ash inhrton County spcc:inH' ll, a-,<;ign<'d to this sp<'
eit·, con1parc clos<:l: · ,,·ith that illustrated by Bra11,or1 & ~ lehl. 19:3-l, p. 

29-.t. p I. 2-1. fig. 12. 
()cc11rrc11cc. SiJJhunoclclla distorto ha-, hel:'11 reported frorn the 

Baeh<'lor Fon11ation of :. l is<,ouri ( Bra11..,011 & ~lehl, 19:3-1 ) . I t has also 
h('<'n n ·ported fro1n the \ l is-,is..,ippian portion of the Clark\ Fork For-

111ation of \V;,·on1ing and \ Jontana ( Klapper, 1962 ). 
Siphunodclla di.\torta " ·as rec:o,·erecl frorn th<, <;hale u11it of the 

Prosp<'et l lill Fonnation at thfc' \ faple \ l ill locality, \\'a<;hington C:01111-
tv, lo,va. , 

~I ate rial st 11d icd. 8 speci1nens. 
RcJ)OSitory. Fig11red hypot:, pe, S.U.1. 125:31. 

-J 1 



SIPIIO\ '()D ELL.4. D l PLICA.T:'i Bran,on & .\lchL l ~):3-l 1 

Pl. 6. I'i~~- 1-! J.5 

~1pl1c1110!.!,nath11\· cl111,l1cata BH. \"\ S():'\ & \l E IIL. FJ:3-1. p. :?,lJf-i.:?,9';" pl. 
:?.-L bg-,. 16.17. BH.\:\~();\. l~J31. p ·31.s. pl. :?..5. hg 16. 

I'ol!J!.!,ll(lf/111\· 1,!0110 11 L l) D LE. 18:34 p. 10 3-104. pl. '->. fig-,. :39 .. 1'3. 
:>iJil1011odclla d11pl111lf<1 1 Bra11-,011 & \l l'h l . BH \:'\'~<>\ & \1 1:JIL . 

19-W. p. :?.-15. 11 \\~. llJ,)l. I) · 2.5.3'->. pl. 1. hg-, 12 1.3. 19.)6 p. 2.). 
pl. 2. tig-, '->-11. (' I ()l I), H \li \ F\ ~ II\\~ llJ')';" p ")(llJ pl.,), J,g . 
. ). HJ\(' Jl()l'J', H/1';° P· .S:'>. pl. Ci. t,g-, l.:?. . Il \ ~\ ll)StJ. p ·3:-0. pl. 
Jq_ hg 2) '-d1111 · "Pt ·tin,1 •11 .t, ('[ <>l J). B-\H '\ L \ I\ II \\'-i FJ,1';° 

\ ()( ,C'-i )lJ)l) P· :30'l- )()lJ , pl. ),5, fig,. :31- -W. "'- L \ PPEH llJH(i, p. I'> 

pl. L tig.13 
l)ia!.!,IIO\i, '-it l h Ltppvr l~)(jf-i_ p. l '-> tor di-,t 11-,..,in11 nl di.1g1 ,o..,t1, 

L·har.1l·l1 •1 i-,t1L "· 
n, )/1{//'k\' 'l'ht · \\ .1-,Jii11gto11 c : llllllt:-, 'P('t:ill ll ' ll\ l"l 'h rrcd (il th,, ,p, lit' 

t 1Hnp.1rt· t·l,,.,1·l: Ill thoq cl< ,criht·d ,111d il111,tralt•d h:-, Hr.111"111 L\: 

\ f ehl FJ'3 L 
()1·111rn 11c l. \1 t· h. lapper. l~Jfi:2 p . 11 3 lllr t1>111pl<'tc · li,t "t net 111 

n·11t l'" t ltro11c:h ~\ 11gu-,t. 19{i:?.. 
Bi,chott l~).s-;- ) l l'l'<l\t"rl'd s,,,/,u11ot!c Ila tf1111litaf(I trn111 I 11 11 ~ 

,tr,tLl. \\ 1th i,ol.1tl d nt·v111-rc11tl'' 11 1 £ 11 I I· ,111d r 11 111 ,tr.1t.1 111 ( ,1 1 -

n 1a 11: · · \\IH·n·,t-.. \ 'ogl ' '- HJ:5~J) reporttd t lH ,pt·tie, llltl!IT111~ 111 ,111d -

dl1·, 11 1 thn 1111..!:]1 lo\\ t•r £ 11 11 -,tra t.1 ill llit ~ t11l-rl.unl. 

'-i11 1lto11od1 llu d111ili1 otu \\,l'- n tt>\c r1 cl t ro111 tl11 ,l1.1h 1111 11ilH 1 

Prn,pc· :.. t l l 1ll Fnnn,1t1n11 ,t l till \Ltplt' \ Jil l l11t,tli t, \ \ ,, .... l1111~t1 111 ( 111111 

t, l o\\ ct. 

\lat, 1 iul \l1ulii d :2 '-Pl't 1n11 •1". 

H1·1 o,itOIIJ l •1g11 1Td h , put\pv. ~.l · L 1:25.>:2. 

i..., l P 11 () \ C) f ) 1 J, L .. ~ () H ~ < ) / / / \ I I .1,, I lJ ')lJ 

Pl. -L r ,g,. 2. 3 

':-. 11il1011otl1 llo 0/1\o!t ta 11 \ '-i~ . l!J3!J, p. :;lJ2- )LJ.,. pl. !7. ti~, . l 2 \ < H . I.\ 
1lJ.1lJ. p "3(}1.-J.:3 10. pl. :13 t,g,. 40-)n /I E< .I i: n . llJfin pl. ) ti..: . ...., 
\llllLH. llJ(i:?. t<\t-fig,. 1.'-i. \'\l)L H\(}'\ ICJfiL p. !)2111 pl 
10 h e;,. :3.). Hl \. H(> \l ) t:x ~c-<>TT l~J6-L p -l ) pl ; 11_ 2-) . 

...,, ,il11>011d1lla t!111,l1ct1tu B1 .u 1,n11 t\ \f t hi. )(>l \( ,<_> l l '-i'I ~ I' \ 1· 
·r En '-i < >" . l LJ i lJ. p. 6tJ. p 1 1 G I i g., ..., lJ. H 1 ..., < 1 1 < >1 r 1 lJ )~ 11 1) 1 1 

G Inf;. 2 . 
.'ipho11u.!1•lla , p. \ I l_\':-,'-i , l LJ .'::;tJ, p 25. pl. 2 lig. I:?. 
~il'hunod<'llo i,·11\ti1 l10 , < unper h.I \ PPE H. I lJCi.2. p 11 3-11 ) , pl. > 

1,g-,. 1-;-JlJ. pl. 1. 1i~ .... ti.1:2. i-:1·111'\< .·r<>"- llJo5. p. 3':-.7 pl. n7 f1~---
1,;.1:- . 
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Diagnosi,\. SiJ>honodclla "ith outer rostral ridge continuing to the 
po">tt:>rior encl a<; a -,trongl~· up turned 1nargin. T"·o or three rostral 
ridges are cornn1on l~ pn'<,ent. The inner platforrn i" nodose, and the 
outer platfonn i"> u110111an1cnted benvecn the upturned 1nargin and 
the carina. 

H1 111urk'> '-i11ilru11od1 fl< oh.~olcta is di-,tingui-,hed trnn1 the other ">pt·
t it, of Si1il1u1101/i !la 111 11.1,ing the ouler rO<;lral 1idge cxte11di11g the 
L 11tir1• It Il\.!;th rd tlil' pl.it ,>nn as an uplunH•d n1argin ante1iorl>. 

< >,·c111n 111·<. ~t·t· \11t,, r,011 ( 186-1, p . 1:3:3-1:3-t ) for co1nplett• li">t nl 
OtTlIITl'llct·s through Fchr11a1!, 196-1. 

Ethington ( l~J6.5 l n·co, t·recl SiJJhonod<'lla ol;solcta h·on1 thC' Esca
hro,a Forn1at1on i11 A.ri./011ct. 

\ 'o(!;t'"> 1959 reportl'd tl1is '>j)l'<:ic"> tron1 1niclcUe cul through cuII
/5 y -,trata i11 tht:> Sauerland. 

SiJ>lronodl'lla ohsolcto ,vas n.:>coYered fron1 the shale t111il ot the 
Prn'>p<Tt Il ill Fon11<ltion at the _\Japll' ~Jill and High Bridge localities. 
\\·a..,Jii11gton Count>, Io"·a . 

. \lat< nu{ .\fudicd. -1.5 '>p(•ci,nen'>. 
R1·1 o.~1tur-:,. F i~1rcd hypot>·pe. S.U.J. 12,5:30. 

S!Pff( )\'C>Dl~Ll~A Q('ADR('PLIC1\TA ( Branson & ~Iehl, 19:34 l 
Pl. 2. Figs. 10,11; Pl. :3, Fig-,. 1-:3,6-&; 

Pl. -.L Figs. 9,11 

I'olyf!.11otl111.s H<' tLol/Jany£ 11sis IIL' DDLE. 19:3-1, p. l0L pl. b. Jig. 2,. 2& 
t 11011 fig. :26= S. sCXJJlicala) . 

s,,,/,01Hlf.!,ll(lfh 11s isoloJJlia c:C)OPEH, l!J.39, P· 10!:J, pl. -ll , hgs .. S,6,ll-.1,:20. 
S1JJho11of_!.11otl111s 11c1ca{/)(111yc11sis ( 1--I ucldle l, C()() PER, 19:39, p. l09 , pl. 

--11 h,i;'-• 21.22. 
S11,l1011of!.11ath 11s .sCXJJlicata Rran <,011 & _\lehl . C()() Pb: H, 19:39, p. --110, pl. 

-!L lig-,. :38.39. 
Si11l1011odclla <111odr1111l1cota l Bran<;on & \Jehl J, Rl{ANSC)K & _\lEIIL, 

194-l , in Shi1ner and ShrocJ... p. 2-!5, pl. !:J-L tig,. -1-1,--1.5; YOLJN(;_ 
<)l' JS 'r & P -\T1~E RSO~. l tll!:J, p. 70, pl. 16, fi g. 11: TllO_\fAS , 1919, 
p. -i:36. pl. :3, figs. 2,:3.6: ) ()lTAG(jlTIS1 ' & D()\\ 'N~. 195L p. 790. 
pl. l J L fig. 22 ( 11011 I igs. :2:3-2.S=S. ohsoleta): I-I,0\SS , 1951, p. 2,539, 
pl. 1. fig. ti, _ , 19.56, p. 25, pl. 2, hg. 29: CLOLTl), B.\1{1'ES & 

ll.\S~. 19.57, p . .½09. pl. 5, Jig. ll ; IL\~S. 1959, p. :370, pl. 49, fi g. 
:2) ( S,llnl' <.;pt·cin1l'l1 cl', c:LOlTD , B,\HNES & IL\SS, 1957); BE,\CI-L 
196L p. ·+-5, pl. 6. fi g.,. 9,15 ( 11 0 11 fig. 1:3=S. olJsofcta ); :\ l l TLLEH., 
1962, p. 135&, text fig. ,5: . \ ' DEHSO 7, 196-1, p. 1:3-1-136, pl. 10, figs. 
6)).9,12; KLAPPER, 1966, p . 17-1S. pl. 2, figs. 5-8; pl. .3. figs. 9-1:2: 
p l. 4. fig<;. 16,20. 



Sipl1011odella sl'rJ>licota \ Hr,u1,011 & \( eh\). T l l() \I \~ 18.!Y, p. -136, 

pl. 3. hg. 1. 
Si1>l1unodclla d1111l1cala Rra11,011 & \ (ehl . \,lJ'. .\ 11 \....,~ l9.1l, p. 2.>'3lJ. 

pl. 1 tig ,....,_ . 1Y."5G P· :2.s. pl :2. tig. :2:3 l '"111 lig. 13 1. c: L<)L 1) 
H \H~tJ\ & JI\~\. JY.57, p. ')OlJ pl.) hg. 1. 

~ipl1011ucl1 !la d111il1cala Br,u1,on & \ felt! t. 11 \ \5-i Jt).)\-:J, pl. 49. lig,. 17. 
1 \ non l i12;. :2.3 ~ duJJfii ota . BL\( ' I I. l~J6l p .. ">-L pl. G. lig. 1:2. 

'-i111l1u11oc/1'lla In 111ilat<1 ( ·,u1per HL\.H() \I) & \( ()'J''f. ll)fH p. !t. 

pl ·3 fr!.!;.2G. 
J)ia!.'_110,1, \11dt r,011 ItJ6-! p. l llJ L·h,trdt tt·n1ed '-)1pho11od1 Ila 

,,11ar/11111li<ata Ii)' th,· 10,t1,d rHl~l' l(·rn1i11at1on. arid -..Ltlt•d that "rc1-.

tr.tl 1id!.!;t-.. gt IH'r.tll: do 11ot e\tl'1td 111t1t h di-..ta11t (' po-..tl'riorl: b1·\ 011d 
the ha,,tl ea\ it,:· 1'he pl.1tlnn11 ,, 11ocln~l' 011 tl1l' i111H·r 111argi11 aHd li,1-.. 
tr,u1,\l'r-.,1· ndg1•, 011 tht• 011tl'r po1i1011. Fot1r ro-,t , ,tl ri<lt;t''- ,u<· L-<>1111111,11 

1) prt''-t'lll 011 th,· a11tcrior end 011 tlH· pl,1t lonn. lllrl -,0111t' lnn11, lll,l) 

h;-l\ e tlu·L·l or Ii\('. 
H1·11u11k, \pvciltc ditlen·11l1at1011 ill lhl' \\ .1,h111L,rto11 ( 01111l\ 111,L

tt·ri,d ",L'> ha'.'><. d 011 pL1tlon11 ,h,tpt· ,t11d till 1111n1h( r ol ro\tr.d rrd~( •-.. 
L·11it-.. \\·ith thrl.'(' or l\\ o ro'itr,1I ndgt.., "l're ,1,-..11..';1wcl to '->il'ho11Pd1 l/11 
1·0011< ri. th<>'-<' " ·ith fo11r ,u1d ti, t· lo Sil'ho11ud1 Ila 1111ad1111,l1cola a11d 
tho,c \\ 1th ..,j, n,-,tral ridi;t, to~ ,c rl'l1< ala ( ,VIH'r.dh. lht· forn1, ,, rlli 

t,, n or three nclgl'" had t•lo11!_!;,ltt'. 11a1TO\\ pl.ttf on1,., ,l.., "(·II, .l f (·.1t11r1 • 
herein l·o11-,1cll'rt•cl l'hac1L·tt,n,l1<: of \. loop< ri '1110 ... (· lon11s ,, illi ,1, 
ro,tral 1idv;e, con111H>11I: h.1d a hro,td .• dn10,t (•llipl1l',il p l,1tlor111 ,111d 

"LTt· rele1Tt·d to~ w x1ilicata l11ll'n11t'cl1,ltl' "iclth pl.1tlorn1, C.'1>111111011 

l\' had lou r or ti,·l ro,tral ricl1r(•'>. . ~ 

~11'h111iod1'/(a coo1i<, i S 1111adr11plicota ,u1<l ~- \l'\I'{" afa c·\ oh Id 
fro1n the ... a,nv , tock(~. <111111/afa) H,·,ro,Hl & \colt. lL)frt, p 17-'">0 
,dong lrnc, te11d111g to\\ ,trd 1111tltiplic1t: ot n>..,lr,11 ndgt·.., hill it ,., n·c.'<>~ 
11i1cd that th(' tl1n·c· '>j)('('l('\ ,lrv t, ,1n-..1tio11,d i11lo Oil(' ,u1oth(·r. ·rh< '>JH • 

L·ific.· a,,1gi1n1t 11t-, hl'n ill ,1n· h,1,( d l111.tlh·. 011 ti>I11p,tn'.'><>11 l>('l\\'t'<-11 tli(• 

'-)1t'l 1111<·1" 011 h.u1cl 

~('t h. L1ppl'r. l!:166. for ,1ddilio11al L'01n11Jt·11t-, 011 th(• ..,, 11011y111, ol 

'-)i11l1011ud1 Ila</ 1ul(f rt111li1·ato 
()1, ·11n1111 c· \l'l' \11dt·r,1n, llJ&-4 p. 116 for cn111pl(·lt· list of Ill 

l 11rn·11LL''- thr()11gh Fe hr11ar, llJt>--1 
Hl'\.ro,tcl & \cotl 196--t n·Ln,t rc·d \111lion111l<llo 1111rul111pl1talu !10111 

th(' In,\ ('I' p,trt of th" HoL I.Jnrd Lunt ,ton<· 111 lntl1.u1a . 
81,choft ( 1Y~7 n·1'<•rtt·d tlH· "Pt'c1t·, tro111 < 1111 a:../j ,trata, "1th ,111 

1,ol.ttecl occurrl'ncv ill cu I I ·1 -.tr,1t.1 111 ( :,•rn 1an: . 
"i1il1unod1 lh1 c111adr111ilil'afa \\,ts; l'ITO\t·rl'd lron1 tht' \ fl{.ra11<·: 1·()r 

n1ation at th(· \ !.1pl<· \ I di loc.-,dit: ,u1cl rron1 th( Pro,1){·c t I !di Fon11.1-
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l i on .it th<· \ laph· ~fill and liigh Bridge localities, \\'ashington Cou11t>, 
Io" a. 

,tatcrial studied. 465 ,pecin1ens. 
R1·11ository FigurC'cl hypotype'>. S.lr.I. 12519, 12520. 12.52L 12.522, 

1., =;0·3 
- · .J __,. • 

\ll'IIC>\<>IJJ L LA. SE\PLJ('. \TA ( Branso11 & \ fehL 19'34 ) 
I 1. :3. Fig-; . -L5.9.12: Pl. -L Figs 6,7 

~,,,li o11og,u1th11\ s£ XJJlicoto BR.\ S01 & ~fE HL, 1934, p. 296, pl. 21, 
I 1g-,. 22.2:3 & , HJ3\, p. 20.5, pl. :33. fig. 59: (~OOP1': H, 
19'39, p. -110, pl. ..Jl. fi g, '3, --1 ,7.,) ( 11011 hgs. :3),:39 = S. quadruplicata l . 

l 'ol11:!,11ath11., ll l'H alhtllllfl' llsis lll' l)DLE. 19:J.1, p. 101. pl. 8, fig. 26. 
~,,,/i ,,,10£hlla \( ' \/,/ icota I Bra11\011 & ~f<·hl ). KL.-\PPl-'.':R, 1966, p. lS-19. 

pl. --1. Hg. lb 
/)iag nosis. Siphonoch Ila "1th s1.\ ro'>tral n<lges on the anterior end 

of the platfonn . Th<.' plat fom1 i-, hroadl>· ellip,oidaL or 0\01d, in 011t

line. 
R1·111orl-s. Sec r<'n1arks under S. Cf 1ul(/l'llJ>licata in thi.'> paper. 
( )f'c11rrt·11 cc. SiJ>honodcllo .scxJJlicata has been reported fron1 th<.> 

B,t< hc lor Fonnatio11 of \ fissouri ( Branson & ~1ehl ), Cooper's ( 1939 ) 
pn ·-\\ '<'ldo11 Shale. the · \ [i.,~ic,..,ippian portion of the Clark's Fork For-
1nalio1t of \\':01ning an<l \ lontana ( Klapper. 1962 ). the L.odgepole 
I'onnatio11 of \ fontana ( }(lapper, 1962 ) and tht> upper part of lht> 
'\ t•,, \lhan,· E-ihale ol lnd1 ,111,1 ( Hc,ro.ld & Scott, 1964 ). 

l 'ht' ,pecie, ,,a ... n ·co,cr<.'d fron1 th<.' shale unit of the Prospect IIill 
Fo nnation ,1t Lhe \ faple \ ! ill and l ligh Bridge localiti<~s, \\'ashington 
( 'ount\ . lo"·a. 

\{(If< rial \tudicd. ,<, c,peciinen:-. . 

H11,0.\llory Figured h:pot_\pe'-, S.U.I. 19 .52.J.. 12.525. 12526. 

(;Pn11-, SP.\TIIO(;\·. \TJJODt ( Bran-,on & \lehl. 1934 ) 

\ 11uthod11s BH \~S()l\J & \ IE 11 L ( 11<H1 B()l1 LENCER, 1900 ). 193-t p. 
~6 . 

( ' fl II Ol!, /l(J/h11., p \'\OEH ( 11011 F.-\ IH\L\IHE, 1M3 ), 1S6.5, P· 32, F.-\. Y. 
19:59. p. 19,5. 

Pt111dP rinv ST.\L' l'FEH ( 110 11 R()HY dt ~T. \ ' INCE .. rf, l':>23; C.-\C-
<' I I I l ~:3:3 l. 19-tO p. -4:2\. 

\ I athoe.nathoclu,· Bl{-\ '\\()"'.\: & \f EI-IL. 1911. p. -!2). 

,1 , /, lino YC>L1NC.Ql 1ST, 19-15, p. 36:3. 
l'ondori11c lli11a II \S~ . 19.SlJ. p. '3,1:)-379. 
Hra11 niehla l I \ ~- 19.59. p. 3)1. 



T1111c \JH'<'U'S. ('fl 11og11atl111-. 111111l'hiso11i Pa11d,·r. l ½:56 p. :32. pl. I. 
Jig. 17. pl. 6. lit!;" l~,t.l½li 

Dia!.!_110,i,· Rlad<·-hke 1111il "hich ,.., ... tra1ght 01 ,hghll\ ho" l'd l,ltl·r-
• 

alh and "hich 1nt1\'. or n1,1\ not ht', -..lighlh arc h('cl. oralh. B,1-,,tl c·,t\ -
., . ~ . . 

it- i, co1n11101il.: ,111.dl. \\ ith or "itho11t fl,tn·cl lip,. 
Rl'lllllr/,,-,_ Zi1 gler I ]SJ61 . p 12:37 I d1,t. Jl',\t·d th(' ]l()Jll('Jlt l,tt11ral p1nli 

lc·111'> "hich h,I\ t' ,tri-,1·11 hl't\\ <'t'l1 Spat/1of._!,11athoil11,· ,t11d ('t, 11of._!,natl111\. 

and the" nt1 r ,1gnT, ,, ith 111" propo,al that till ftr"t 11a111t· 1ppli<'d lo ,1 
"pecit·" of tl11, !.!;< 1111, \1u1t/10!.!_l10//io<l11'> . i-, \ ,did ('tr 11of._!,1Jathocl11, I '.i: 
J', l'OIJ"sl(l1 n·d .l jll!Jl()J" ,11hwctl\ (' ',\ 11011) ill ol Sl'atliu!.!,11(1//,od11, I Lt\\ 
1]~J.~9 1 n ·gard1·d Hn111111, lila cli,t111c t ln>1 11 ~JJOtho!.!_11otltod11, 011 tlu· 
pn,tl'rior po,ilin11 C1f tl11· l1,1"al t.,l\ it\ 111 Hrannu·ltfa The pn,it1n11 nl the· 
ha-.al t. a\ il) i-, li,ghh ,·anahle \\ ith111 S11athof.!,11ot/1od11,· .ind e, ,·11 "1l 1,
in gro\\ th 'ilagt'" nf the -.,an11· "PC't 1c·, of "pathog11,1thocl1d. 171t· pn,11 ·11111 

location of th<> \i,1-,,tl ca, it::, 111 Hra111111 ld(I I.ill," itb111 t!H r,u1!.';e' ol , ,Ln 

atio11 of ~J1(1fho_1!,11<1tl1od11,. ,uicl i" co1 1,iclt'rt'd a j11nior ,11h1vcll\ 1· ,, 110 

11,111 of C.:.1)(1//,u!.!JIOfhoc/11, 
(), r 1111< 11,·r· ~potho!.!,11atl1odus range, I ron1 the· niidcllt• ( )rd1n 1C'i,111 

tlu·ough the Tria,,ic. hut 111,111: "'\Qlil it. ,111l "hort-n111g1·cl "IH·<·H·, 111 cu1 

thro111.;hout thi, tinH' -..pau. 

S11atlrod11Y costafu'> HH \;\'<,();\'_ 193--1, p. '3(l:3-:301 pl. :27 fig. 1:3. HH \ '\
S();\' & \ !E I IL. 1931. p 13Ci. pl. '33 hg. l. 

~}'atho!!,1u1tl1od11~ rostatu, 1 Br,u1"so11 . T l l()\I.\~. llJJlJ pl ~ I,~ 10. 
Hl~( ' lf()FF ~ ZIEC,LEH. 1SJS6. p 166 pl. 1:3. Ii'! '3, HI\( Il<>FF 
1<J.S7. p. 56. 111 --1. lig. :2½. z1rc:LEH, 1Y57. pl. I. I it!" 15. l \ :22. 
111 •: L\I~. lH.S~. pl. .1 hg'>. :2--1. 

<.;,/Jlltho!!,ll(lfl1od11\ ,pi1111ll( o,tat1n ( Br.111,011 . \ \'.\ '\E\t \ '\ '\ i<J11 pl. 
2-L fig. 9 l 11011 fig ) <.; ~JHll11lic·o.\laf11\' 

L ti } l l. t f:.> \'()(-l~L- llJ=..tJ I'· ,_:)CJ-, 1)1 ,1JJll 10!!,llOf /()( II\ (I .1 ('0\(ll(I/\ ( Jfall',011 I . . 1 v 

:3-L fig's. -17.-l½. 
~pathognathoc/11, tri</1 ·11tat11, Hr,111'>011 FHE't 1:H, l'Jfil. pl 2 h'.!, 

9.10 
])1011,110,i, ~1 1otho!.!,11atl1od11, "ith a tlutk l>l,1d1· ,111d ,1 .._.i\1 r·, 11l1,tl 

ha,al c,1, it: "1th hroadl: Hari11!.'; thick lip" \ p,1r,1p<·t ro\\ 111 d t 11l1cl1 '> 
nst·, lro111 th1· i11 11t r -,1d1· of tht· hl.1d1· ,u1cl e•:,..l111ch tl1t· t •11 t1n• l1·11~th of 
thl' 1111it. Thv dl'11t1t Jt,.., 11t·,1r 1111· ,111t,·rior .ind p<ht1·ri111 1•r1cl-.. 11f tlic 
blaclt.· ar!' ,1·t c lo,c· tn the c,1ri11,1, ,, Ill n·,1-,_ t!i,,..,1• 111 •,tr tl11· l •·11t1•r ,in v t 

,Lp,ui fron1 it. Each <lt·11t1cl1· i, 1oi1H d t(I 1111· tari11.i Ii) ,l 11an11\\ 11,111'-i 

, 1·r-,c· ricL?;v. Tl1t• dc•11 l1clt, .tn• ci1n11no11h high,·r than tli1 • c,1r111,1 ,111d a 

... h.1110\\ trough li1•.., !1t·h, e1•11 th, ·111 ,111d t!H' < ,1n11.1. 
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Ht·;11ork\. Thl' \\ a-,li1ne;to11 ( :01111 t.:, -.,peci111l'1 1\ referred to thi ... '>pv
c1c, ('0111p,1n· c]o..,l'h to tlH>'ic' dt'\crilied a11cl illu,trat1·d ll\ Bra11,on 
( 19,3 1 ) . 

()1·r·111n·111 ·1· ~,,atlto!.!_11uthod11s I o,tafu, co,tof11s ha, heL'll rl'porll'cl 
lro111 tilt• IL111111h,tl Fonn,tt,011 of \[1 , ... ouri ( Bran ... 011. ]9:3..t l a11d th,· 
l•:11~ li ... l1 Hi, ,·r 1"(11111 I l11 1 \\ ,t'>h i11 ~to11 ( ' n1111h I l 'rl10111a-,. l~)-HJ ) of 

C , 

l0,,.1 

Zrt·~l,·r ( ]l/1-:- rl'p,11 lt cl tl11, " ]H't H'\ fron1 to\· I ... t1ala 11t·,u ~ft·111h< ·rg, 

< ,, •1111.111, . ,111d B, ... t Ii()! I [ L),57, n·corclt•d th1· '-PL't.·1e-, h 0111 tht· Hl1< ·110-
l l1·L1., 1ii-,t IH ·11 111 1_!;hl.111cl, 111 ... trat.1 r.u,gi11l_( 111 age fro111 li1·lo\\ fo l \ ' 
tltn>11l.(h to\ I. /,1t•t!;ll'r reportl'd S11at/10{.!.11utliod11, co,totu, co,tat11, ill 

11pp<T to\ thro11~h /o\ ' ( -.lr;tLt ,11 1d \ 'ol_(t'\ ( HJ.')() ) n·cn, r-rLd th1, '-Pl'
l.H''> lro111 to\ ' l ,tr.ita "1th J<,ol.1tt1d OLCtllTl'llc<·, in lo\\ er .111cl 111iddlt· c11 I 
"lrata in thC' ~a,1crla11cl. 

l'hi ... ,pvcH'" ".i, rt•co, en·d tro111 the ... hale u11il nt thl' Pn,.,p<·t.t Ilill 
1:nn11at1or1 a11d lro111 the· E11gli,.;J1 Hi,t·r Fonnatio11 at tl1e \faplv \ltll 
lnc,il1t ,. \\ ,1,hi11glo11 ( .01111t:. In" a. 

\/alt 1iol ,t11dicd. :21 ,pt•<. JllH'll\ 

1) J' 11 L l 1 I l)_,..,_ 1)-'36 1.1 I 0\1/0111 . 1~11rt·t l\ pot: pt·\, ,., . . :...,J,J.J. :....J. . 

S/) \ Tl/()(,'\'. \Tl [()f)l ·s (' H. \S)//)J~.\ ' T . \ T( s ' Brall\()11 & \fph}. l~J:3-1 ) 
Pl. -t. Fig .... 1 ,..t 

o..:.,,atliotl11\ ( r(l\\lli< /l{(lfll\ Bit\ '\S():\ & \[l•: r IL. 19:3-1. P· :2,o. pl. :2:2 . 
tig .... J 7.1 \ , BH \'\~()\' . 19:3 I. p. :3(J:3. pl. :27, fig. 1:2. --- 19:3~. p. 
l'->:2. BH\'\\()'\ & \11,: II L. JH.3~. p. J:3:2. pl. :3:3. fig .. S. (:()()PE it 
l!-J.3~) p. -11'3. pl. t5. lig. l!-.l. ( '()()PCH & ':,L()S~. 19 ~3. p. 171 -17.'5. pl. 
2\. fig 1 

\11uthu!.!_11athud11., c n1.,\irl<'11fot11-.. ( Br.111\011 & \ll'hl \ YC)l' \J(;(Jt' IS1' & 

P\11'FH\()'\ 19-19. p 71. pl I">. Ii~. 2. 1' 11()\f \S. 19-19. pl. :2 tig,. 
lfi.:2l pl -t . ltg. 6. BJt.,(:II<)Fl' & ZIC(;LEH. lU."56. p. 166. pl. J.1. fig . 
.3. Bl\( ll<>l ' F . 19.>7 . p .. )o. \:\l)EHS()'\ 1961 p. J:3'-1-1-tO. pl. h 
Jig.., . l--t, h.L.\PPFH. 1966. p. :2:1-:24. pl .5 . hg ... . 1.5-1, . 

.....,,,atliot/11, r1!!._11/011, BH \'\l.,()\' & \fEIIL, 19'.3,"1 p . J:37 . pl. :3..t, fig, 
1 ;3,1 O 

.....,,,arho!.!_11at/1od11., n '!.!, tda11, Br,111,n11 t.. \l l'hl ). HE\.H().\I) & S( ' ()TT. 

l~lfl-t, p ~CJ .10. pl. :\ I I!."> I :2. 
/)ia:!,lltht\ ·r hc hlacl1· ,.., long. tl1111 and 1)(1,, t·d I tlt'ralh . ,, ilh a ,11h-

• 
l,·1111,dh lnl,lll'd h,t ... al t-.1, 1t, 1'ht• oral n11th11t· i, h1gltt•,t ,ll lhl' an-
t, •ncir l'IHI. dl'crt ,1, 11112; in hl·1ghl to tht• n gin11 alHl\l tht antt·nor tip 
ot thl' ha ... ,tl c.i, 1t,. ,, ht•rc it ri-.t·" ,l(!,li11. t.,rr:1d11.dly. tn ,l '>t'l011dar, hie:h 
.tho,,. th1 · l1n ... tt•rinr e11d ol tl1t· h,i....tl l',\\ ih . Tht· 011tline tl1t·11 clt·'>t t' 11d, 
r 1th1 1 ahruplh, to tlH· p<hh' 11<1r l 11d n( th<' hlaclt • Th,· h, o antt·nor-

11,n ... t d1·11lil·l<", arv al111ti ... t '" il t • .1-.. ,, idt· a11d ... 01111' ,,·hat higher th,ll1 thl' 
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n·st. 171<·,e dt>11t1<:J<'.., tonn the ,tpl·\. or h it!:l1t·-..t a1 t·t1 111 the or,d 011th11l'. 
The ha..,,d < ,1, 1h l'- ": 1n1n<'tri< ,ti. hro,1dh 10111 1dt>d ,l1il1 1iorl: a11d t:ipt·r-
111g lo a po11Jt po-. l<·norh . 'f ht· lip-.. an· tl11<'k a11d 1nodt 1,tll'h ll.111•d. 

H, 111orl,.,. \fa11: sp<'ci<·s ol '-p.i t hogn,1th()d1cl-.. \\ 1th ,l -,11!1 t1·11tral 1,.i,al 
t,1,1l: ha,<· IH·e11 1n·opo,1·d on ,liglit ,,ui,tlio11., 111 tlH 01,d 011tli111·. l)il 
ll'n ·11ces i11 th<· <H,d 011tli11t' ot th1• \ \ .t'-hi11~to11 ('011111\ n1,tlt•ri.d i-.. t ' \ 

tn·n11-, a11d tho"' '-P< t lt" hl'rl'i11 pl.1c.1·d 11110 '-\ Jl()II\ 111, "itl1 S11ollit1::_1u1-

tliod11, < Ut\\id1•11tol11,· lit,, itliir, tlii-.. r.111~<· nt ,.111.111011. TIH· "nt1·1 t 011 
"idt·r-. tl11· -..h,q>P of tltt h,1-,,d l,I\ 1l: .111<! 111,qn, or g1·11< r.tli/1 d, ddft·r 

< IH'l''- 11 1 tl11· nr,d 011tl111< .i, l'ntt·n.1 tor dill1 n·11ti.lli11~ tl11 · -..p•'< 11·-.. of 

'>/ otl10!!_111J/ftoil1n 

(), c11111 II<< r.....11otl10!!_1u1llH•d11, 1 ro,,uf< 11/ot,n l1,1-.. IH'< 11 n priltt d 110111 
tlH· l·LH l1t•lo1 B1,111son tx \ h hi, 19.3 1 ,111d I Lu111il1,tl H1,111-..011 l<J:11 
F()nn,1t1011\ of \li-....,011n. th< hl.u:k .,Ji,d<· .it tht • h,hl' ol tl11 \ l. t<li-,011 
Fllrn1,1tio1, Ill \ ln11t,u1,l c:oop<-r & ~I()',', JlJ 13 tl,1 \l.1pl1 \ !ill 
En~li-..h Hl\t 'T f>rr1,p1•t.l fl ill ('r ho111t1',, llJ-!lJ I a11d \l. l\111 ', (I<!" 1 \11d 
l'l"\OIJ l<J('>'l l 'or111<1ti<ll l'- ol l o\\,L. tl11· \J 1.,,i.,-..1pp1,111 pol111111 nl th< · 
E11~ll'\\<H>d Fnn11,1tio11 of \ \ \0111i11~ a11d \ l ont.111.t 1'.l.q>p ◄ 1 t<J(j2 .11HI 
thl' lo,,l·r part o~ tltl' Hoc.lion! J·on11,tl1011 Hc,10.Hl 6: '-.,l 11tl JlJ(1 I 

Bis(.'holt 19.'J';' l rvp<>ll<'d tltJ', '-llt'(.·it'\ I I 0111 l>t·lo\\ /1 \ r I Iii 1111t!_l1 

< 11 lf, ... trata 111 ( .t rn,,111, , 

Thh '-Pt'C.ll'' \\,L'- n•co,(·n·d lio111 thl' l'ro-..p1<.t ll ill l 'o111 ,.1t1011 .il ti,< 
\fapl<· \t ill a11d I l i12;h Hrid~t lo<,tlitn·" tli1 \\ .. ..,,011, illl' I 11n11.tl1<111 .it 

th1· \ \ d'-'-011, ill( \t ill ,u1d \L1plc \t ill l1K,tl1ti<, .u1d tltt B11rl111~to11 
F nnn.1tio11 .tt thl· \\'·1.,.,011,11 1< \li ll lo<,tl1h \\ .t'-lii11~tn11 ( 1111111, lo,,., 

\ J 0!1 I ial ,I udu d. 1.s<J '-Pl'l lllH 11'-
Rr I 1!\i/11111. Fi~11rl'cl li) pot~ p< SL .J. l:2>'18. 

r.....11ntliC!d11, ln1~111f, ro11, BH \ \ \( )'\ l lJ 31. p 106- 307 pl 27 I 1~ 2 t 
RH\\'-., ( ) \ ~\11.IIL. lY5'-., p 1'3.2 pl. 33 lit! LBH\'\...,(>'\ IJll 

p 1...,1 223 pl. >2.li~.'1 
\ odu!.!_11atl111, l111!.!_11iJr 11111, Br,111-..011 . ( ( )( )Pl·, H )lJ 1<) p llJ'-1 pl 

fi~-- . )(i.:')'-., 

...,,,,it/11 .:.110th ,<111, /111!!_111/< //)/1\ H1.i1,-..011 . ) I \'-.,\ ]CJ')lJ pl 1<i Ii~ 24 

\'\1 )1.H"i() '\ J<J(>I p lHl-1--IJ pl '-I. fit!:" 4 > 
T) 11_111 ,1, ...,, otl111.:_11(1fh<1d11, "1th ,1 ,111'.dt• I.tit r,d d< 11t1< I, cl, \1 l01, d 

fr111n tlH· 1111111 1.itt r.d ,1<!, d1n<..lh 0,1 r tl,t 1,.i..,al <.1,1t, 

R, 111ark r....., 1,tl,0.:..1101111 din /111.!_111/1 11111, d1lf, r, f ru111 '-J Oi!u 1natlt11 

d11~ <1t ,ti C1f,1, ,11 thJ.t th, l,dlt r h 1, tl1r,·e nr rnorr l,ll ◄ rd d, ! 11 I, 
\\h1<.h dt \1 lop ,11,t, norh 1,r I u ... t, norh ,,t till h.i..,,il t 1,1•, S lo/11\ 

( o,ta/11, h,t\ d f()\\ or cit 11(1( I,<, Oil tl,1· JIil < r j lll f ti ,1c.l1 ( xt, 1ld111 1 tlJ< 
( nllrl· lt ,,~ti, ,,t tlH pl..1tforrn. S ont1p0Hcon115 "it, tt h 1 >IH 11, r I ,t 
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l'ra_l denticle, hut it 1-.. 111,ari,1hlv located i1n1necliatt>lv alltl'1ior to the . . 
ba-..,ll ea,it\ . . 

~el' .\11<.ler..,on l 196-1, p . 1-11-1-12 ) for discu~..,ion of the s:-i1on: 111ie., of 
S J)(lf ho!!,nathod 11 '.>' l i 11!!_111 f cro11s 

( )ccurrc 11 c1 S11ath ognathod11.'.> li11!!_11ifl rous ha.., hl'l'll n ported fnnn 
th(• IL11111iha l \ B1 .111,on l 1l'3-l ) ,ind Bachelor l Bra11.,on & \f <·hi , 19:3-4 ) 
J• orrn,lt 1q11, ot \ I i-,,rni 11 t I l' pre-\\ el don ~ h,de o f ()l-. lahon1a ( ( :ooper. 

l lJ19 ,111d tht• \Lt: 11t·, < 1 ·ek Fonnat1011 of Io\\a ( \ nd<•rc.;on. 196-1 ). 
'!'hi, , p t'1. il' '> ",1, rl l , , t·d fron1 the ..,bah· 111<. n1her of lht• Pro..,pecl 

TJdl f or111 a tio11 a t thl' \ faplt• \!ill and JJ igh Brid~l' localitie'>, \\ ·a,h 
i11gto11 ( 01111t~,. lo,va . 

. \I l/(1 ria l st11di1 d . 10 spec11ll t' ll'>. 

SPATJJ()(;\', \TIJ(>DL"S cf. S. STAH!LIS I Bra11 .,nn tx \l<'h l, 19:34 1 

Pl. 6, Fig. :3 

Spl/thoduv \ta/Jilis BH \:\~():'\' & \J EI IL, l <-J:J.4. p. 18,~-l S9. pl. 17 hg. 
:20 

Spathog11athodus \fa/Ji/is· 1 Branso11 & \ [eh] ). KL.\PPE H. 1966. p. :2:3, 
pl. ,5. Hgs. 6.7. 
Diagnosis. Straight to .,]ightl: inc:urved Spathognathodus \\·h1ch is 

ar(hl'd fro,n thl' anl('rior end of th<' ln1.,al c:a,it: to the poste1ior tip of 
thv blade. 

R< 111arks. \\\-t-.,hington C:ount:· I on11s a<,signed to this '>pecit", do not 
di<;p)a: the det.,rret' of ,ariatio11 in oral ou t line a, reported i11 th(' lit
c·rature. :\ single charac:tl'ristic: featur('. con11no11 to a ll \\'a,hingto11 
( :o,111t: speci,nens. '>er,<''> to n1ake lheir a"lsign1nent to S;H1th og11atho
d11s sta/;i/is <ptt•stionahl<' TI1ere ic.; an abrupt brl'ak in the oral outlinl' 
in1n1ecl.iatel: · ,1h<)\ e the antc•rior C'11d of the basal cavil: . Thi., rnorpho
lo£.,ric: fl'atnre h,L'> not been pre·, iously reported or il1u.-,trale cl in o ther 
,pt'c:in1e11s of S. sta/Ji/is. The, antl'rior portiOll of the black· has 4-,5 \uh
c·qu.d denticll's "ith a n111(h larger dt'nticl<.' i1nmecliately postc:tior to 
thc·1 11. Th<.' larg<'r dentic:lc fom1s the oral 011tlinl' break. 111 lateral 
vit:>,\. sn1aller sub-equal dcnticles <.·xtt'nd to the postc.:1ior. parallel to 
the, arc:hC'd ahora l ont lin<'. Thi'i oral outline hreak is c:omn1on to a ll 
speci1nen<; assigned to thi s spc·c:ie'>, and the -.pcci1nens range through
out thl:' san1plc·cl sections. 

Occurrence. Spa thog11athod11s stohilis h·1s bee 11 reported fron1 the 
Sav(•rton ( (;ras<;\ (...: reek o~ Branson & .\1chl. 1934 ), Bachelor ( Branson 
& ~[( hi. 1934 ). 11 annibal ( Bntn'>on, 19:34 ) and the (~ho11teau ( Branson . 
194-1- ) Fon11ations of :\ti<;.,onri, the pre-\Veldon Shalt' of (Jklahon1a 
( C:ooper, 1919 ) . the \ laple !\! ill, l~ng lish Ri, er, and Pro.sp<'ct Il ill F or-
1natio11 <; of Jo,va ( Youngquis t & Patterson , 19-19 ), the (Jark's Fork 
( D arby of Klapper , 1958), Bu 11 Lake Creek. \ Vyoming, the "~xsha"·" 
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Fon11,Lt1011 of \ IIH rLt ( nopt·1 & '-, le,..,, Jt) 13 t l11• Iii.Lt k , 11,dc .it tl1c 

lia,v nf tla \f ,1d1..,011 I or111,1tio11 ( oupe1 ~ \lo, .... ](J4 3 o f \1 1111!.111.1 

tliv L ,,clgl polt· ronn.1t11111 ot \\ \ r1111i11g ,111d \[1111!.111.1 Kl.1pp1 I }1)(1.2 
tl1< 1:111.!)t>\\ nod ,11 1d P,dl,l\,tp,t I 'on11.tlHlll\ of ~1111!]1 I ).ikot.i k l tppt l 

1Y(i2 ,tnd thv '\ 1 \\ \ ]Ii 111\ ~h.1lc· ol l 11d1,111,l l Ht \ltl,l( l ~ \t c1ll llJ(}I 

B1'l l10H 6: Z1 1gll'1 I lJ3(i r ( portvd tl1i, ' IH't ll ' '- 1 .111<_!11,\.! Ii 0111 to ll I 
thro11gh r 11 I I,, ,tr.tl,t i11 (.<' nll,t ll\ Bi,lhnl l llJ)7 It trl\t n d !lit ..,pt•

lit.., fro1n liclo,\ le\ I tl1ro11!.!_li , 11I I I ,t 1.1!.1 111 tl1t \,111t•rL111d 1/.11 <_!l<, 

l lJn.2 rt'( r1rdl'~1 the 1.111gt 11! !lit ,pt lit '\ lrtllll llltddlt /ril l! thn111~l1 

/o\ I l,11t hi... 111\1·-..t1!_!.1!11111 \\,1, 1t ,t 1H ll'd (tl t lH· l )1•,q111,111 .111d !ht 

r.111~1 111:1, ,H t11,1lh h1 • hi\.!l1t·1 

....,,,,1tlH1!.!_1111tl1url11, ,taf)l/1, ,, 1.., It L(l\1 It d lrr1111 t l11 Pr1i...p( ct I l tll 

r ,11 ltl,lllt)JJ ,It 1111· 111~!1 Bnd~l' ,u1d \l.1pl1 \f ill Int tl1tH ... ,JJ](l l r(lttl tilt 

\\ ,1,, >II\ 1!11 • ,111d B11rli r1gto 11 Fnn11 1tio11.., ,i t t l 1< \\ .t\,1111\ ill, \( ill lrH ,d1 

h. \\ .1,l 1111L,rt1111 ( t11111t\. In\\ ,L 

\ /(1/1 ,iul ,t11du cl :j 1 ,p1Ti111t·11, 

H, / o,it,1111 I· 1g11rt'd In poh p(' \ l . I. l l.3:1 ~. 
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\ll ti~u11·., ,ll1 lron1 th1• ,11,1l1· n11111\H r I-,o.,p1 ct I fill Fonnation. 
Fi ~11 n ., I 2 :1 .in X :2 L l J 1 S ,ll e X :2lJ ,l ll o th c r , .i r < X 16 
r1< ,\ I 1 )() l I. I 'j I "'I /10/11!!JIOtl111s /011:.11,c \II n .111'011 L\ \{, hi. l :2 1 

\l,1 1.tl kft I 1t(·1.tl ,11,d <H,11 , 1, ", 11t \ l I ln pql\ pl' 1:219~ 
Ill 11 ,1hor,tl .u1d 01,tl ,1, \\',of\ l I. li,1 ohpL· 12193. l1 J<..; 

:1lio1,1l.111dP11l,u,,, lfSL I h,pot,pt l2!lJ6 
I 1, '-> 12 l'uhJ,.!.llllf/,11\ 1, 1111111011\ Br,l , 1 lX \l1•hl t \ 12 ()1,11 

.u,d tl101,1I 111d 11t:ht l.1t<.r 11 ,tt\\, 1 I-., I I. lnpohpt l249l/ 
'j 7 th< 1 ti .111rl 01,tl, 11 ",of-., l I I,, I,,., p, 1211H1 

6 (, 1 1 1 1 J> , , ..! 1 , • 1 , , , 1, 11,111 1 r1 a n, .111 ,, , , , • 6 9 < >i a 1 
.ih II ti , 11 "., of "I l I. ll\ pnh pt l2Jll2 11 11 111 .1) .tncl .11 

,i1\\,ofSl .I IJ\1,t,1h 12101. 
JG 17 P, /, ..!,110//11" 111<11110111 Hr.111-.iJn. \hor,1I and 01.tl ,1t", < I 

s l I h, I Ol\ p< 121(} I 
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\ 11 fig111t•-, ,1re ~ro1n tht> ... halt' 1ne111ht·1 Pro-,p<·<:t II ill Fonn,tt-1011. \ ]I 

IJg11n•, ,lJ"l' ~:J:3. 
FI(,'). 1-JJ-;,-;--Pol!J!f.llatl111\ !011!!,i/Jo,tica Br,111-..011 & ~[chi. l.:2 .. 3. Oral. 

h·I t l·1t<·ral ,u1cl .thor,tl , it·\\, l t '->. l. L h.: pot: pt' 12-HJ7: 6.-;'. 
,1hnr,d a11d ui.tl, ic,, \ ot \.l·.l. ln pol: pt· l:2 1!:J'-,. 

-1 .1.\- I'ol!f!.!.llatf111, i1111r11,1to Br,u1-.n11. Lt·lt L1tt·1-.1L or,tl ,tnd 
,ti c H ,d , it \\., r)f 1.-, l l li, pot\ pt 1.2,jO'i. 

~J l:2 ~iJ>h, 11oc/1 flu lt \ , ll 1111/(lfo ( :1H1p1.: r . \!)111\tl ,u1d f)r,tl 
, i1·", 111 " l .I. Ii: put, [1l l:21lS. 

lO.ll-.'-iiJ,hu11od1.llu ,,11ad111pli, ata I Br,111 ... <ll1 o. \IL hi . \h(l1,tl 

a11c1 nr,d ,i1'"" oi "'IL . I. h.:pol.:pt' 1:2:)H). 
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EXPL\~.\ TIO:\ ()FPL \TE :3 

. .\11 tig111e" ,tre frnn1 th< · ,hall· JJH'n1lil'C Pro-.pt <. t ll ill 1:onnation. 
Fa,run.., 1. 1 arL· \:'3.3 10.1] ,ll'l' '\.3.3: all olht I''- an .\.:2C..,. 
Fl(;~. 1,:3-Si11ho11od1 Ila ct. \ C/ 1uul111pl11 ota Br 111 ... 011 C\ ~lehl ()r,11 

,t11d ,1hor,1l \it·\\.., ol ~ L .I. h: pot.' pt· 1:2,):20. 
:2 6-C..,-\1pltu11od, Ila c111ad11111licata 13r,u1,011 l-.: \lvhl . 2.7. ()r,11 

,l11tl ,1ho1,tl \it\\, nl t..,,L.l. h:pot.'pt' 1:2=;21: 6'-i oral and 
,thor,tl \it'\\, t 1f t.., L .I. Ii\ pot.' !H' 1:2.5:22. 

I,.=; l) 12 ...,,,i11011c,d, l/11 \(. \/>ft( ata Hr,ll1'llli 6: \ r l hi . -t.5 .• \hnral 
,u1d ,>1 ,ti \ i1 \\, 111 ~. l . I. Ii; pot\ p1· ] :2,5:2 L 9.12. ,1hor,d and or,1! 

\it\\" 111 \.l .I. ll\ 1,ol; pt· J:2.):2"5. 
10 ll-\11 l11111ocl1 lla cO(ljl< ri lla,, ()ral ,1nd .ihor.il \ll'\\'s of 

c.., l .I. h;pot.'pe 12.S:27. 
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I \ PI \ '\ \ l l< ) '\ < >I J' I \ I l·. I 

I tl.!;llfl > ,111d \ ,lit tro111 tl11 H11rl111~t 111 
fio111 tli, ,l1tll 111,,nl,lr J>111,1t t llill l1111 

,tn \.">O di 11tl1 ,., lit :-,.;: l\ 

I l flll tl 1011 

I l t I 

I I<.\ J I '-I at/11 , at/, /11, "''" I ,, 11011 & \ltll 
1\1 12.) 1 111d 11 •ht It, d \II\\ l I ln1 

' I I , 11 l ' \ I Ill II Ill ti \It\\\ 

l" I\ I 
) I I I I I 

I -
( I I I I t:.. \ I hi ( 11 ,ti ,I I 

" l I In I l' i I - .2c 
l t 1 "i I /l I" /1111 ,, 'I B, ll ~ \h hi 

"'1,lsl I ll\pt 1t\1 l 1.::-)2 
HI ~ II I d,tc,t, Hr111,Hl t\ \( I I ( ) I I I 

..._ l I I l\ I ( I 2i 31 

I It 

, l I 

I l 

I 

\ 
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\lJ hgures are frorn the ~hale 111t·n1hl'1 Pro .... p<·cl J Iii! Fnnnatio11. 

l•1gure.., l,2, and 6 art· \40. -1 •. 5.7. a11d) an \. IL 3 i .... \. .'50. 
:Fees l-)-Polye,11atl,11\ i11on1ata Br,111\()Jl, .\II .thoral \I(.\\\ of \.l .I. 

h~pot,pec., 12)06. )2.307 ]2.50.5 12.10) )2)(¥.-) 12."510. 12.511 , 
12.512 r t>spl'cl1, th . 
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E:\.PL.\:\ .\"J'J()'\ ()FPL\ TE (i 

\II fig11n •, ,tn ln>111 th< ,lhdt· 1nt•1nhl'r, Pro,p<'ll llill Fon11c1tio11. 
J 1g11n·s, L\ a1 t· \.'3'-, I I') .u1 \ '1 L 6,~J.1:2. .tr1 .\JilJ. ,di othC'r, are }\.60. 
Fl(,'-,. 1-/ .li1to::,1ll t/111, I utlotu Br,u1,011 c-- \It lil . Hi~ht latcr,tl , H" 

of \.l .I. ll\ p11l\ 1)1 I :2,).1:2.\. '-,II( II ...idt·. 
:2.() ().10 1:2 I 3 1(1 \ 11'1011oi/1 /lo , ,1111J1 1 i I Li,.,. :2.(i ~- I 1•lt l.1t1 r.tl 

11r,d ,t11d ,tl1111,,I , 11 ,, "1>1 .._, l .I. ll\ pnh pt 1:2,St:2, 10.1:2. ,thor,tl 
.u1d nr.tl ,u "" Pl 11\pl)l\J)t 12)2\, 13.16 .. thor,d tt11<l Pr,11 
, it \\, of Ii, poh p< I :2)21J 

.3 "1101lio!.!_1111tliod11, 1 I \ ,ta!,ili, Br.111-,011 & \lt•hl . Hie:ht 
l.it11 1', 11 ,, of "-,.l .I. II\ pol:, pe J:2')3 I 

Li 1 lie /11e11utl111, lo, 1 1utu Br,111 ... 011 ~ \ l1 ·lil . +, Hight l.ttt ral 
, i1·\\ nl s.l .I. Ii: pol\ pt 1:2..S'.39, :1. right 1.tti•ral , it'" ot '-,.l I. 

li: poh pt I :2"5 Hl. 
7.S.11-/\i/11':.!.11lllfi11.., /Ill/I ::,11111tn Br,111 ... 011 c-.: \ f t hi. \boral. nr.ll 

,tnd It It l,tt1•1,tl ,i1'"' ol <..,.l .l. h:pnt,pe 12Sl3 
1·1.13 ~,,,/,011oclc llo d11pl1catc1 ~ Brd1h011 <x \ ll'l1l) \hnral .111d 

or.d, it·,,·s of ~.t·.1. ll\ poh pt' 12,132. 
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F'\PL\'\ \TIC):\ <)t PI .\1£ 7 

Fi~1u1·, 11 ,t11cl Ii ,Lil' l1orn th, \\ ,1,.,1111, ill, l·on11,1ti11n· .di otht r, ,lrt' 

horn th1· ~Ii.ill' r111•111lH·1 P11>,\hlt I ltll I or111dtH 11 I 1g;t1rl, l I. 6 \ 10 
,u1cl 12 ,Ln' \ ~lJ all nth.__,, ,111 .\)\ 
FI<,'-, l i G lJ, JO l 4 /\ 1ulopol11.:.1111tl11" jtotj<, 1111, H1 ,111-.1>11 ~ \ll hJ 

l.h Ill <>i.il ltft l.1tt1,d ,111d .1b,H.il ,11 "" ,f s.l I '1l 

12->1 h, -) 9 11 (IJ .ii ll~ht I llt J' 11 ,tlld .1hll1 .d \ 1( \\ 'i 1 11 \ l I. 
ll\ pol, pt 12> I -

2 I-;- ~ 12 "1101/, ,...,1atl1< d11, , \fat," r 1 ,tatr,, B1 n,on 2 3 t 
l tll lit11 ti 01 ti 11d 11t!hl l.it1r,tl ,it"", "- I I l I t pt 
12,r1 -~ 12 1t:1t l.itti.t! "~ht 11t ,.11 ,t11d < 1 .1 ,1. "' 1, 1 , 

ll\ pot\ I t l 2i ~G 
11 11 c:riatl, ,rf,,, rlr lua/11~ Hr.111,un ~ \It hi ( )1,11 ,Lnd lt ft Lit 

l r,1\, ll ,, 1 I "I l I. In pot, p1• 1:21~~ 
I> I~ /'i / , ... .,11 t 1 ,, 11 01g111ata Br.111,011 ~, \l1·hl. 1 > lh ( lr d .111d 

1ho1tl,1t\\,nl \l.l.ll\pohp1 l.2ill 171\ 1ho1,d,111d ll,tl 

, 11 " ., o I s. l . I. I., p, 1 l\ p I l 2,"i 1 >. 
llJ,:22 l fi, to~11dtl111 to,tata H1,111,u11 . l l ft l,tlt r,tl ,111d n~ht 

l.1tt-r.d \1t'"' 111 ._, l l. lnpol\p1• 12)tl. 
20,:21 /'1 I, ~11< tl,11, .011111111111-, H1,111,1111 ~, \l1 hi \hur.ll .ind lr,ll 

\ ll '\\ ' !I I \ l I l I\ pi 1h pt. l :2 )0 I 

bl 
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llliFE RE:\'C:E. 

\'\J)EH::-,()'\ \\. 1. lYC'il l pp1·r D,·,011i111 .rnd I''"' 1 \!1,,1"1pp1.111 uH111d<111h 

!111111 '\nrlh ( l'J1t1.1l lo\\ 1. 1111p1dil1,lwcl Dol t,>r,d d1," rt.it 11111. ',[ 1tc l 111\. I"" .1 

lllh(i l jljll'I' I),\ 11111,111 C'n11od,u1h .111,I tli, Dc·\C1J1t.111-\l1"1"1pp1,111 

Ro1111cL11, nf '\01 tit-< , 11t1 d lo,, ,I Jo111. !'.ii, n11t11ln,!\ \. 41) p 1lJ.1- I J., pl, 
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\',II -, K. l <JC1 I 

p ti, ·r 1J 1tnlo~\ . \. 7 

ll \I\ 11 I' . !~•1:; 
, 1-; 11 n-;- 1.2 i 

H1hJ1.,,!1,1pl1\ 

11 21~:211 
( \•J,11 ii (tJ\\ l ',, 

( c111rnl(Jnh 

t11111 ol tl11 

Bl'\( II (, , \ l'lhl I ,tit ])1\(Jlllll ,111d I 111 \J1"1"1J1Jlllll 

( ,·tilt ii l t.il1 H11d1 111 I ,•1111~ l Ill\ l ,, nl ',[11 'w, • '-> I' 
H[', \ I \\ ', ((J,21.., l lw (' 11l .. i11d, ,.,,1, ( ,111 1 lit /n1,, nl I 

l I ljlll\ .,1, llh I I,., I I, II 

\Ill I u 

\111 ( .. .,1 

H10,t1.1t1'.!1,qll1, nl 
,7_=;4 p l, .1 1; 

11•,!l.t11tl ,111,I I Ii, II 

lCJ.27 p 117-11, ( (IIJ[lll( llt 

pl, Ii h.1 
HJ<..,( I IC II I (, J<J'j, DH ( ,111ndo11t111-',[1 tl1~1.1ph1t ,1,, il" 11" fl, 17\ 111du 11 

l 11t, rk II hn11, •1111 ll, 11ic k,ll htl'.!1111'.! ii, r ",,,·J../111111 rw ',t11lt- 1111, I ,I, 1 I), "'n 
1':.1!111111 (' I'll/ \lil, 11,·" l - \111( H11d, 1d,,1,1 li JI, It 111 h I]' " 11],. 

,, ZIL< ,I l H \\ 1l I l l()~(i D.1, \It, I cit'!' "l d, I ...,, 1111 ht, 11' i111 \l.11 

lo111,!• 1 II 11t,1l.11ul 11,lll1 ( t11111Cl1111k11 '\ot1 1,1 ]!,". l.-\111t hnd,·111, 1,ll1 H,I 

1.., 1 I' 1 ,_...,_ 1 mi 1ll,. 11-1 1. 
c- llJ'i, Dw C1111rnl1111t• 111 l1rn11n!P,.:w d,, \litt, ]d,,,.,11, 111lt1 

,I,·, t1cf,t, 11 <>IH"1d1 \111" \1,1, ]11" - \nit llncl, ,i1.,r,d1 I I, It ~~ I l'i p :?.I 
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HH\'\',()'\ I•, H 1'1 11 ' J I,, (,,·11ln,!\ 11! \l1,,111111 L11l\ \11"11111 <.;t11d11, \ 

l'I IH) ) ."it'i p 
<\ IIH\'\',(l'\ C. (' l<Jll (o1•ol11t!\ ol 

\111 ''"'l [l, trol,•11111 ( ,.., 111',!1,h H1tll \ ,.-, I' 
c- \ [l• 111 \ I <, llJ, 4 ( "' ncl, 1,h 1111111 

tli, \\ 111cl 

I ;211- l :1! 
H1\tl \l11lll1I 1111, 

ti,. 1\11,lil, , ,, ..., 
l Ill\ '"'"'" 1,p11\,d111l l ·or1111t1< 11, 111 \ 11," 1111 111 ('011,ul,,1 t '-,[11 11,, 110 

',t11.!1,·, \ ~ IHI. I 11 2hi 2')') pl, 22 .21 
<.\ iCJ'l~ ( (111(11] 11h '10111 ti,, I 11\\( I '''"'' '!'Ill Ill 111 

, 11111 ,II H1,111·,(Jll [ I\ 1 / "' ',ti (l(!I 1pli, .111.J I ' 1lt {)1it<ll1lt!\ ,it tl,t ] ()\\ I I 
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( •• 11<'1 ,1 I l ll II I ) p 1 17 l (I(, I' l 

'-ol111111 I 11 \\ l' '-,} I I 1 " 

IPhn \\ii,\ 11 
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BH \ '\ ',( )\; H I 'I l ( 1,11 nl,111h 110111 I 1., II lillll ii 1"1111111[1<11 

11 I\ \I I""' 11 ', [ 1 1 I( ' \ s '(I 
, 1 111 "' ( nllll• l,1111 '-ll d1,, 1111 

1 > I pl, .2S 2..., 
lHi) \'\I \\ J<12 I l lH ( ., 11, '"'' ( ', 11<, l1,11h B• II do ',o 

I I" l l I ii 

ll H l11 

<J > t J 1 

(It \I I 
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t101 (),I~• (·,I I I, I h Ill ti.. ...,, 1 ti, ', I 1111{ 11111 \ [01111[ 1111, :\1 \\ \I, I < 

'\, ,, \I, \ll o ( ,t ol "" I 1ft,, 1 111 I 11 1.1 ( , 11 I I .,11,l,,l,r 11k p - -;--, l I I 
('I ()l I) I' E lh B \H'\l ~ \ I ~ II\',', \\ II llJ'j';° !), \( Ill I \I 

rr,111,1t1,n1 Ill ( '11l1.,l I, \.t' ( •• l "" \nH rl I Billi \ ~ r ''"'PJll,1ll 
~ll7-~ Hi 5 pl,. 
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( < )l I I'\'-,()'\ ( . Jl)(il 1'111 h111dr'rl1ooki.t11 '>1•111·, 111 tltt \l1,,.-.,1ppi \ .till '\ 
h 111,,1, Ct•nl. .... ot 2<-ith .\nn [.'it•ld Conf. C1 11clt·l1(lnk p. 100-109 

~ \COTT -\ J. ]lJ(i\ \!.(t' o ~ t lu \prill!.(\1111• ~h.tlv ( \ !.-.,1,,1pp1an) 
11t '-,011th1 111 lll1111n, I lli1101, \tatt· ( :1•01 \11n 1·, t 1rt ,ii.tr 251 

~ \\\ \ '\ '\, D 11 Fl.5..., \l1ss1"1pp1.111 Henk, ot \ \ .. ,tt·111 1111110.-. 
<,,col ""' \11,.-11,, F1,ld 1111 (:111cl,•l1t1(lk '>1-r1t·, I) 21-'1:2 

"( (>I I \ ,\ Id \I{() \l) ( B. JlJ(i2 \1\ Cl1.1rh ~h11,, 111!.( BJ()-

' I t 1 • pli ,, Zrn , , 11 ,,I 111r, l.1 t 1n1i-. B I st ·d 011 Co11oclo11t, h-0111 ti II' l),•-

1 1 1 111 l \11"'"'1111' 11 1 I t l'p1w1 \ l1 ,,1ssipp1 \ .di,·, 111111<11, ...,t.il,• ( ,l'ol 
"""1, till ul 11 ;2-; ,2 p ( , 1 11ts. 

c.. ]'J.')lJ \l,1111<l.1n1 , •. 111C! \ Lr .tl1t!_r.1pl,it JJ1,tii-
l.11t11111 ,1! !),., 11111,111 ,111<l \l1-.s1-.s1ppi.111 C1111od,111h 111 tlw l pJ><T ~ l1 ,,i,,1pp1 \'al-
l,·, [rn11 I' ii, "ntnln~, , \·1 11 f11 12 b'H1 

( ()()l'l ll ( IIJ 1) ( 1,11111l1111h 11,,111 ,1 B11, !d w 1~- ll.1 111J1l,,tl ll111i/n11 111 Okl.1-
1111111 I l1111r l' tl,·011tol(l~\ \. 1 l 11 ·r;:l). J:22 pl,. \~l-17. 

t,; \[ < )\', I ] tJ l.l C011rnl()J1t [<',11111:t ,11Hl Di-.tnl111tin 11 11l ,l Lt1\\·1·1 
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17 I' ]h\ 17h pl, 2<-, 2lJ. 
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,.,111.t111111 111 ( >1110 jc11•1 l tl11111tt1lo.: \ .21 p I , L-141 
l'l) I \ ,, ol th, \1 h,111 .1, \," .1, 1ilit, \111 \'"'l' l 1d1ol1•1 11n ( .,._ .., 

, lo,.:1,h H111l , r; l'· :2'>2h-2) 11 pl I 
I'),, ( n11ocl1111I, ,it tJ.,. ll.1n1t ti l·o1111.,t1011 111 ·1 • ,.1,. 1· "i <.<'c.l 

..._, 1 , , 1'11,I l',qwr 21 ,-F l' h1J q I 1ol, 11-lf-i 
l <J"',(,.1 \L'.t 111 I ( 1111, I 1l1t111 111 II,~ Ch 1lt.rnrn1!,'.1 <..,J, ti,· .111d Lill' \l.1111\ 

I .,,~,1.1111111 l " (.,,.,) '-,111,, \ I IPf l'.q1, I 2"h 17 I' ,) p l, 
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l lJ,5lJ, Conodonh fnHn lht> Cluppd I .1111t ,10111 uf Tt·\a,: l . \ Ccol. 
'>11nc , Pr of. l'.1pn :2lJt-J I'· 1n5-1ll(J pl, 16-'50. 
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lo\\ ,l ( ,t 11I Slit\ t'\ \1111 n, •pt p \ ri. 1; I. 
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Hocklc11cl l1 11li 111 .1 arrcl 1h H,-l.1tin11 to th,· 'H I 11 k ',) ill'" of th,· \\ ,·,t, 111 
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\I( >OHf: H C 19:?.,'-, E irh \lhs1,,1pp1a11 F orm,1t1on, 1n \ (1"0111 i \lisso11ri 
R llt '.111 (,111] & \11111 ·, , ' 2ntl ~l'ril'~ :?.b:3 p 

I J 'i l lw \l1"1ss1pp1,1n ~, ,tl'nl ol the l'pper \li,,iss1ppi \ ",tile:, 
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\l11111e,ot.1 p. YO-l..JO 
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