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the Pennsylvanian ~eek$ ot ~he Si. Louis (fd.ssouri) 

outliev. ate in pan: abunaantl.1 toss~1:trer·ous. · :aotli: · · 

mep.$Oopio and. 'tn!Ci'osoopio: to:nus ~e :·repr$sent~~ ~tailed 

stuq· ot the' fauna: ha.$' been W\dartal<:en' 'bl the W1~i tot; ··~hu . 

ostraoodes. beil1g · d.esc:t:'ibed tri this paper •. : The·. collections 

vrere ·obtained. from °'lie Item:-ietta formation.> the . .,Vidence 

tor 00li"~la:tt.01is ls to ba ·. presented· l.atf.lr• ~-Y-eigb.t 

$peo1Eie '. .ot QBtt"aOQdas · aF~. d~aortbed, ot · \tdoh thirty-C>ne· 
~ new. ' Di~Qussions ()t the ~ltera ~rk~1tt~. Ainp11'~tes 

and Ul~ohia..are ·pl:."asentsd.;. I\i~bya and.Amplltssites ·.~e 

redatined and UlricM.a. is referred to the x:ir¥;b1,idM •. 

The .. ostraoodbs described 1t1 the tollo\~ng page~ 'Welre 

collected. d.urlrlg the. tall. and vdJtter pt: 1927 while tmga.ged 

~ the at_uctr ot tha .tatina .and ca,tTel~tion .f>t thEJ. l'~nns1lvantan 

outU.e~ ~o,oatE)d in St• Lottie and St~ Loui~ f'.l()W).t:Vt: );!!ssouri. 

Considerable paleontolog!cel. inatenal. both. mf)gasooplo and 

rd.croscopio has "been a.ssem.blect~ which !.~ 'being 13tudied· 

tor publica.ti on somat1m~ in the n~ future. ~e pl.an 

C~templates in_part the working ttp Md pl.\blication t;t-om ·ttae 



to time. ot natural group·a o~ ·the fauna from this interesting 

area Which .ma7 bt) regarded aa a oonnecting link between the 

Eastern and Western Interior basins of' Pennsylvanian 

deposition •. 

fhe ·Collections are all from the Benrs.etta. n-ana.tion 

(Lower Marmaton ot the -~· Survey). wh!.ob includes the 

upper and lower Fon Scott l1meatones With itheir included shale~ 

the Iabette sh.al• end the Pam.ea limestone. Canpa.ra:tively 

th1n ·Seotlons ot· the underl1tng Cherokee and the overlying 
~ 

Pl&asan'ton formation are present but; exce.pt tor one horiaon 

ln tiie Cherokee th&y have not. yielded. marine fossils. B,ecause 

ot 'their .coals or tossil- plants both are considered. largely 

non-marine as represented in the uea. 

Il\ worldng over the ooUect:tons ot ldcrosoop1o fossils ihe 

.abundance and. )excellent state .ot preservation ot the 

ostraaodes was most striking and in View ot their growing use 
-·.· 

was dectded 'to proceed With 'their study first •. It is hoped 

that as other workers pp.bllsh inve:stiga.1.ions ln this t!eld 

the ost.ra.codes may come to be recognized. aa valuable index 

!"osails in the Pennsylvanian. 

Aa time did not permit the· exhaustive search ,~all-·~ 

ma:terial on hand. two c~llect.1ons. one from shale partings ' 

:ln the upper n.. Scott limestone and "he other from the lower 



th0%;'ougbl.y •. Tila_t~ l).ote~ in thette two ~otlecticma were found to 
I • ), '. ',. • . ·.. ~ .·., ', ', • . t, , ,· • I·. •· ,' ,' i "- -,; ' ~. •. : ,~ ~ , : '._ : ; ',, • • ·, ' , • .:. : j '. , ,, , , I '. , , , , '~ 

1'e,,pi:tu~ent. :f.n sane, ot tll.e c~1le~ions trom .C?th&l"' luritons 
1 " •. " ' ' ' • I ' . ' ', ' ' ~ - • ~ ' . . • • I ' : ' • ' : ! \ I ' ' '· ' I : " I ,! . • • • ' '~ 

~d:~~.~~e cfJSltie b~z~s. of cthei\tocal:tt1es "by.a. mor(J 

curaQl"y ~nation. . AU torms noted. :tn any collection ... 
- - . . , ·: · ~ ·. · ~ . ,, :. '· ..• ': ,: "; . ~ .:. ' : , , ,--. :. ,_ •. i. ·; . · .. ·~ . i. ! . ·1 L "(. ~ t,; ·. ~. ,, · 

•re ps;-a~sn~ ·:tn. (ln~ . <ft' llo.t~. ~~ these :two... . 
,:.. .... '• • .;.. ,. , ·'· i'.; ••• l, • .. !_'.! ' - ' . ' ,, •· •• ' 'I. l .. ·, :1 ,1' 

. , ,. , .... il\ f.~t~~g· .a.rA·~.,4at30.r11li.ll~.speot~s.·.tbe ~uo O;'f 
~- I " I I , " ·, . • ' · •, • > ·• · • -. , • . ,' i • ' f •, • . , , ., , , ' , , , 

~etul d.•1scrintl.ne:t!on . has been constantly held. in inind. . 
'<.: ,·,;··, ~,·,,1'';';'. ';; :-;·,,i· .:'• ;:::;' ''..-', ,, ;"'.·,·,·I;'•~.:•:·'::''•~> · ..... ;:~ 1: ~ '. '.' .. ;··; 

· Ei-rors 1n .the dt~eation · ot nt!nement at .Mscrlmtnation 
;'_,'·~· .l --~· 1 .-: •• ··.«::-· .· i· ,"·'','";."'' -,·~ ·.~">' -~·.> ~- ".l ... ' .:.-:; .. ,'' :··· ~. 4 ....... : •• • 

~' ~P·~ ;c~oct~~ whe~ mo"'· :tnt:~'laatton ~s: t~1lc9ming 

~erea~, ~e~ .. ,$1td.~!tles.;~$ .. over-e~1te.S:l~d. ,~ appears. 

~o .ha:tte been (\one. all .too otten 1n the ,past, stmtigraphic 
•· '. ·.· ' '· · .. ·. ; •, . '.- . '· ... ;• . . . . ,,• 

~u~, ia ,prt:p~e~ tf)1~.l~st eltogatlter. In other words 

% h,ave. ~C()grd,zec:\ as S!J.eci.es :those torma in )'411ch canstant. 
~ ' ' ' . ' ' , . ~ '' ' ;, . ,• - . - ' . . . , " ' . ~ . . . .. ' . ' . . : ' 

~ff~~~1.a.tinJ ~era .. c?U1d b.e. Nc~1ne~ .. ~ 
' . . ,, ' . ' . . . ' . . •,' . ' ~- " . . . ' . . . . . . . . 

tutux-e· work ~n other areas e.n<.\ horizons· establishes a 
i . ~ . . ·. " ' ·.: -~ : .. . • '. ' ; ·.. . . . . ' : ·. ' •· . ' ' ~ ·: . . . . ' . . ' ' ' ' ' : . ' ' . - . ' . ; .. . ; ' ' :. ; ' 

J"&1~t!~17 nh~ .. t~e ~value tor the. clo~a~y_rela.ted 
.• , ' : • , • •· .' ' ; , ' . ' : \ , ' I 1, , 1 , , . . • • . - '• •, • .' ! ,· . , l • , • \ ~ 

fo;*ZDS .. S'o ~1.sor1~nd.~t~f! i~ 'fd:\1 gi~ .thent ~E)~ wlue, tor . 
• • ' ~ • , , " : .' c ,- • ' , : : • ' ' , ' , • , '" ; '• : • ; : .' ; ' , • • ; , I 

~ ... Wish to express f41 gratt:tuda ~o Dr~ }?a.YJ31011.d. .c. MOore 
,' , , ; l , I 

o~.~eJ1n1Fstt~ .of Kans~ unaei- whom thave studied tor 
" I . " • ... • 

\be Pa.$t .~.tor.mu.ch ~lu&bl'I ~~el. and. .. e4v:toe.M .well as 
' ' , . ' ' . ' ' I • ·. ·-' ' • , . , ' • - • • . • , ' . ,. ' ~ • ' • ' • ' • • ,' ' ; 

rqr the ust ot. th•. UniV'f#rd.t1 tacilit••,. Jle hu done 
, ,• ' • i ' . , . ' ,' ' ' ' ; ' 

1 

J ; ' • ', : • ~' , · i ~ . ' . , • I ! • ': • ~ .• ", . ;, . : < .: " ; ; , :_ , , ,! • .- • ' , ' 

6.v;m:rtbJ.n~l.~tbJ.n ~s p~er ~o. turthe~d..·.~tUta~.e.~ 



. . . 

·•lk• t ·~ »l.filo ~ tu ®bt to lt!se ~it1 i~eUott. 

a tQUow \-~~. f (11! the ·iwo at a lllOfi compl~ 

btbltQGtaphT ·(It· th$ td~Qd.Qs ·patnutaidn&i1 aQnpUtd 
b:f tiar ~ tfllt ·~.bel.i'>M ettua:eatsma. 7:ht 
l4en\UtQE\Uana ~ and conoiw,1otU.t "®heel .... 

1*1~ -~lr r.q Own• 
a lu IV' tnttntton ttt4tpoalt \b$ ~os _or n• 

.speotes u~Mb$4 wl\b.~*' tlatl~ ra\8- el.thoU.f#1 
\be7 .s11 w "Wne4 at the Unl\reraitt)' ot ~: 
rava~o. 

WJ.1 ~~~-~t~ tn.itch '~ B\Qsl .. I 
etma ·~Al\Olttms Ulrieh··Mtt ~tt11t 

'118 ~ ~tea !a quite pnmltive ln ospOQt 

ba1ina much tn.. comm tilth lte ordoW.otett ~nare, IAOk 

ot ·epoclaUm.tion with Ste cott$0CJ.Uttt\ tart1eultt of 

dt~tlou l~t J.e4 to much Oontlld«i. DU11 apoo:lea 
' - ~\_ 

u now o~1tut•4 an ap~tly compoaed ot .~, 
Otten ~ l>~»' closei, related. bu.t probeb17 •peoltf.Cttll1 
distinct forms•·~ SI.Yins ta ·auoh tplOtos a Nee eapeot 

ot srtal a\r&Usraphlo .~ Qtad. wide gtap.phlo 



· distribution. . file \etl.denO)" Ja,t .least ~'tf.1. a. c~n-siw 

. ~udy" .. ot: 'the_ en~~ g~nus has b~n mad~ . shoul~ be ·to , : 

·Mscrtmin:ate ratheJ:!' t1tan to. Ml!oclate-. .. It .f.e . pnty b1 

'ibis m~s '.\ha't tlla members or th&· genus can become 
i ' ' ~ 

ot mob 1n!rlue to. the ~~t~~pher •. 

. . Two <t;pical m.~~- of this genus are: ~presented 

ln ~ .coUeot!ons. 

tarapercll1tes claY'onensis n. •P• 

M~te ~· figs •. ~ 0 - c:1 

<m-apac~ leperditoid 1n C>utline.;, hinge..J.ine straight 

or 'near11· ·so •. f'rom. 5' to 58 percent o! 'the· length ot ·the 

entire ~apa.ceJ. · ~1.ds 1»:-'oadl1 roWlded,; · meeting the hinge. 

l·ine at. ·an obf;usa angle and. rougding evenly tn:to the 

~ margin v4ticb is more flatly cUt'Ved;. 4'he posterior 

e.nd sanewha.tt higher than tlie anterio1' end. swinging farther 

out {posterior) b'am 'the binge-line.· As ••n f'ran above the 

rorm. is sub-lanceolate· ·With the: sides somewhat-· tlat't,ened, 
J 

~th the flattened srea a little closer to the· anterior so 

·iba\ \ha tJostertQr protUe ta aligbtq sbElrper than the 

anterior. Near" bath the enteti.or and potrteriormargins 

. Of' on& or· both. va.lves in. mon specimens there is also a 

slight sub;.marg1ma1.· nattdng paralleling the curVa.ture · 
ot'· the margin, most mat.keel near ·the· binge .. l1ne".and d1ins 

I , 



, .... 

1ventral17 and extending be7ond l t. at tll.e ends. : ·At· the 

hin&e•lina· the left :va.lva extends a little. above the rtgbt. 

surtaoe smootb\014 111 th& younger 1ncU.w.~S. qtt!ta evenly 

. ~"-·~· exoe~t· tor:· ·the· 1ow. ~~~~ or rounded.. t~'bercl~ . 
' "' '\ ~.. ' 

. ~on· .tha antero~rSil e.'loulo.Gr cit the left .wive.. rhe 
' ,-

: · ol&r: ~a lar~~ ·1ndivtditala ·~ also. ~ooth-s~ed· . 

ba:t theii" con.tour&. :a.re not. quite 'so sf.mple '- .th~: ,Profile . 
< • \ • • • 

· Of tha binge-line being Somewba't OOtlW;X over the anterior . 

·balf and relatively shorter" :find. ·with the . gxoeates't 
. . .. . 

. ·th!oknees ba10111 m14-heigb,t1 · giv.tng ·tt ·baggy ·appearan.Ca. · 

.. ·· The· dimenBi®S·. ot .iVlll Jndivfd:ua.lsic .thµ·fit"st. Dl1gbtly . 

. 'length .. 
. ·Height 
Thickness 

· l.23.mm 
•SS .ss ........... 

'1h1s ·vtrry hand.some 11p&cies. ts represented in the 

collection by a. t1urn'bar or 111dividue.ls 'ro.nging 111 .size ·from 

about 1 nm. 1n 1.ength up to the size. of· the larg¢r one 

Whos~<meamirements are ·shown above •. Despit~ .dftf'arenee. · 

·1n st!e·:there CM b.e·l!tt'le qtteBt1on but.·.tltat all, belcng . 

to one species. 

1'bis epecies · reseinbles P •. okeni fib.tnster and ~o n!oltlesi 

Ulrich: rather olosel.7 but has aomewhat:. ditferelfl outlines 



'• 
~ ~-! li ia \fpiCQll~ 8188 ~ .. 11' ilulxl~~ 

\ban. P•okent m 1*1d.e ~- end..~ gU.>0'1\11• and ,ltla.u 

~ ou.7' unen Vi .. n.·~ tml.Na• · ·xt. 18 leb$ w:U.que tl.*1 

P.1'1ckl•i 6$.fi~ b7 UirJ.ch. i'l'e .~· ...... G.2.Bo 

nattel":• 

All. ~e~, ,_.. .f()Wld IA. the .. 1~ tuuif ·~ wu .£4·, 
. - . . ~ .' , ' . ' . . ' ' ·, . ' 

~lite& la!~is· :a.· '*P•: 

'~ 2·ft••·7. 

~· ·sub-Oval· in ai&J vlowa ~ne $1'*"' arid 

'~I- posterior ~~7 the hiflt~•·-·· ·rne··posterior 

~ msets.·18 ~ina at an obtuse tWgte ·and~ 

'In a.lJaonf, a aemt-ctrcle 1?1$0 the vr.m.t'ral bard.er• wbf.oh 

Sa. ~· ... oundod than that. ot P~~1s. Uie 

antort.<a- bar~ ia also e'tlf:m1:¥ rouncle4 Wt .moeta the 

bUl~m at. a. l.C)sa oblml• Qnd.e. tbun ... the J>QGtertor •. 

fl::! ,ort:ly ~- ie ;•~' ~d and &ea no\ sllOw. lta 

trtto propQl.Uons. ea eeen C-0'4 abwe ~ ~· ~·.~··the . 

~ture p~4 ·suggests a ~ 1anceol.a'to outline 

Wltb .-atllar. ·abarp ends .. and wltbou\ .... flat\entng ct the . 

id.dOs ·.shown b7 P. clattcnensls. · 

Um ngt~,,. overlaps· th.G left sliflitl7 .,, '1lG 

!fmntral m;rrgin and extends S1t~ltl1° bo7<114 i~ at. the end$• 



e. 
ftlt. ltft Yal.~ tlmttm.tla a Ut·U.e abQV~l tho ri.td\\ ~fl. tho 

~ ~ \ ~ jii,i; ' • ' ' ; ~ ' ; •• : ' .. • .. : • 

"~-.l111e. . ~· ~t\ •aml. Without. a t~o on 
, • • . . ' . ' I I . 

~tmf.on61 ·· 

Ltn~t . . t.10 ra. 
'~i~\,·i '•.. ' .~ .,.- '.I 

·11.t~·~eci$tt .ra*~mbl(ls :te~ua. (P~pa.robitae) 

'"to~B'lem,il ~!ltbbft"t M ti~ b1 Jones and - . . . . . , ' . . . . . ' . 

t~rl(07 ta .P,.m.~i.u.u.(5:l1!Ui.p1.• na.• .as to ita 
e1d,t· vt•· tMt.4 q.ul1e po~a!bly 08 ·to i~e dorsal View M WOl1• 

ltt>WG~' t' does not tl-~e& \dth t~~~ ot epecimeno ld.lnt1ttec1 b1' 

thaso #\\th<#'$ u the ~ I~ tn tQnS ~U• pubU.cat1<:4UJ 

·tldcb lhmr. ~~ rel.at1ve hetgb.t, 1oss obl1;qutt.y and. a a:-oetrum• 
._, ' 

,. ' 

1tko v.rotrutdm ~f tho ~teiro-<t~ .. &tgle.. 0n·tbia 

e.Qaottn.t, wid \\tJ thetr- flp9QirJJl110 bnJ· ttom the rtl'~borJ.tot:oWJ 
; '•• _, 

ot a taut~ area I o()nsiMr thts . spe'JCU'1ca117 tlltt~t .. 
.. . .. 

r.oca11ty fJt1d hor1~m.~ Up~ J;:'1• StlOtt limaatone•. 

looa.U.tr i~e.; 

Ittrdl.Y W!lt1I,Jt;!11! utncll &1tt Ba.sntw. 
' ' 

, ' fh• occu:tTenca ot a•@· ot.tld.G ·piiiw ·.~·t.w 

Ptmls~w.:d.Mt: as•ns that the reterance ia· ·~~ .... 



perha~ not tyPi~ .ot Aeolltm!~e but ·resembl~s i't !ln ell 

es~nt1e.l particula'ftt $UCl1 as ottt~:lna. ancl ~t!DJ?lett:' 

l.a.el: of ,~ta.tic.11. exoe~t thtr lobe•. truly not. ~:tne­

l::tl~~ :tn ·tbis speeiet.t~ er:trdng ;from the e!de ot ea.oh -.alve 

tn a mia.d~~.l .POSit!nn-. 
"' .... 

AeObibim (f). gtbberosa. · ·n. up. 

Pl~e· 2 ttgs. Cf a· - b. 

c~ ·~small. bingo•line long.and ·nearly 

stm!~t with rounded :cardinal anglee. · A consp:lcuoua 

but' low·and. roundedhtlmp ,rises .. dorsall;r from the nttd•dorsal. 

t-egt on of' ·each. valve With .tl1e binge-line impressed 

between. gtving !n end 1r!ew a ba.rdiform outline. !hese 

. hllmps blend mnoothl1 With the contours. of the sides. 

and do .not protrude·· outwards, so that. th& dorsal aspect 

is ·obtttsOl~ sub•lanaeolate. The ends ~e sub.equal ~ 

~thar .sharpl.7 rounded while. ~e gently raunded ventral 

line .$WinsS well up t"88J'4 the angles.· the two vaJ.ves are 

alm.ost.tt not qU1te equal and the sUrtace is t.mr)o\h W1'thou\ 

ornamentatton or pi ts or ·fJJl'f kind. .I am at a loss to .choose 

an orientation for this little shell. nte ·ends are almost 
' . . ' ' 

identical. and the humps .have e.n almost mpercepta'ble 

obliquity toward one end. 



I· ·knc>w ot no (Jat'bontferons ostracoda that' 

. resembles .this:eud.ons: apecia11 tn any way •. ·· ·c%~'s 

. stra1.gbt hinge-line., ett.tirel.7 ~~ed ·surface· ·. 
-· -

:and mtd-4.orsa:J. ·humpe <: splnes1) ,w,ggest; ·the genus .. 

·· ·.Aechmina. · t.o wht:~ I em. provisionally. referring 1t• 

.4Ssm • 
• as .mm • • u ... 

.. ·· ' ' 

A single. p~ect. ·specim.en wu secured trm ·the lower · 

'WO feet of ·;Ca Pawnee limestone. at Locality 6• 

· Genus BO!.'t:tNA·. Ulr1llb. :fmd. Dt•Bler: 

~s ·gen.rut is reprasented. 111·111$' .collections by· four· 

ispBO:i.&st: three ot: 1whichWould cer.ta!n17·have been: 

refer.red to ~e ·speotes lt. racU.a.ta ;Jon.es. and KD-kby a . 

· :rew ~s ago under the 1extremely loost:r·detin!ti~n of .that, 

species. ~ :thosf;l authors •. · · '.ttnl·· fourth~ ·atthougb rela\ed. ~o 

the more tyPical. meniQers ·'by. the closea1' bondS' mt~· .be · 

_exclu~4 l>eoause og tts:.18.Ck ot a .frill. th• ge?Jbric ... 

de·smpt1on ·should. cerla.inl.7 be ntodified to -admit :torms .. 

attch. as my ll• baasleri wher&. tha trill is reduced. 'lo a· . 

~ rcrs!r- ~t P&J>111a.e: or perhaps lost all 'together• . 



· :aoll.1ua ·wahleri · n. sp.t 

p~e.te 2 d.gs. · 1. 

Carap~ce eemi.&vate., obliquo. a.bout· tvlice as long 

as bi&hJ hinge-..J.ine -str!tight.· anterior and r0und.edt 

posterior obUqttely rounded• vent~ margin curtred rather 

el.a'tly9· · Equtva.l.Ved» bu't .. outer'· &dg& ot. margin ·of 'left 

valve (except at hinge·l~ne) ·sl:lgl')t.ly bowled ·t.o fi.1'. 

·under edgs Of .right valve.·.· fh1s b&V&llng on, thG l.eft. 

lValve bord.ered "Qy .an even row of minu'te beads. the like of 

'Which exam!nat.1on has failed to disclose on the rtght. 'felve. 

A prominent: dwsa.l sulcus slightly posterior to the 

in!.ddle -extend':J down the valve about Dl1d.-wa.yf. upper end . of the 

sulcua restricted in Width by 'the bordering 'nod.es •.. sur:ra.oe 

of ~he valve posterior to the Suicus curved smoothly 

and rather f"latly '11th a .small nod.a bordering and protruding 

into the upper two•tldras. of th$ sulaus ·and barelY extending 

above the curvat\lr'&' of. the suna.oe. Anterior ·t.o the 

suicua· a praninen't circular to renitoranodti protruding into 

and a~tli.cting t.he suloits opposite: the posterior nodG• 

·This node· has 'c.ansidera.ble reliet above· 'tbs anterior 

surface ot "tne·vaive•· Lower surface ·or tha·~ve in tha 

f'om ot a low •. broad, poorly defined ridge. connecting anterior 
~ . . . . 

and posterior surfaces and blen~ into them smootb1¥. A · 
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ratbei· narrow b1lge-keel•l1ke. ~111 rises abruptly ir·om 

a point on· the' · S.:."1.terior · naS"' the ruDrgtn and about tvJ<J-th:trds 

the YtaY dor~n· the anterc-do~ ·angle a;nd.fttends around. the 

-3..ve above th~ ~gin. tlyi:.ng e.way close to tbe postero-5.orsal angle. 
' . . ,, . . : '' . 

this ·tr:Ul tQ.· at an. angle to the p1$t'l& ot Junctur$ or· the 

'Val:vesi tlie ai1gle Wi.ng gre~ter antet'iorly and f'lattening 

pouterto~ly. rner-~ is iit:tle or no convexity to th~ 

post~ior paJ;'·t of the tr.ill. 'lb& .anter1011 margin ot the 

valve aa r~ down aa tlu~ p9lnt at wbioh the trill ad.aes 

~es a few $he;"t ii-J'eg-43.ar spines. 'I'he sur:fac$ is m:tnu·tely 

gratn11ar. 

length 
liei~ .· 

2.23 .mm. 
.es·mm. 

th.ts ~pa~os mos~ naar-ly pesetibles n.~1ata. Ulrieh and 

Ba.$s1e~ n·~ v1hich lt may be W.stin.gtt1-.shed by the absence ·or 

th& ~'UM'ed ~dge J .. n th& po~rt-d~·saJ.~ a.ngl~ an4 ·t~e r~m-111\:e 

borde1• al (.)118 'the doraunt _.and anterior end. .. The anterior 

ll()de· is ~lao . nwra 4~'sal 1n posi tio11. : I"f• also ~"'esemblos}I• 

Fortsc:otto11sin "but l:ia.a. .a narllO"'{Jer., flattei .. frill. end the 
,. ' . :; ' ' . , ~ .... 

sranul~'~ions '!t tlie aurtace on th~ la:tter. ·a.re more minute fl.tld. 

1f)as oonspiouou.s. 

Spec1tnana ware· ssc~d .fran· 'tha: Upper: l?oti Scot~ ~im&eL~ 

at. localities 2 8.1'l4 :ss. lt 1s nov.rhere abundant. 

""' r .take· pleasure in nameing -this species tor' Jr. u. A• Buehler, 
Director ot· the Eissouri :Bureau of Geology and J.Unes end -~ 
State Geologist ot iU.ssoun.. 



Plata , Z . .fi~· /?,. ; 

J.i\tt'm. e.Jr1d genera.:L exp.~oasi~ yw:y ·similar "to li•i>u.Ohl.eri. 

l't diff ~ .. s in. tha.t the. trill. is tw-o to tv~o. o,t).d one half. 

times \7idar '.tl1a.n _that of Hobu.eble~i~ ~s tlla.:ttketly convex 

·postariQrJ,.y, is,. so. etevated an·teriorly that. it may. be said 

. ill the: a.i~ .<l:r. some ~v:td11al.s at .least• to be6fn w!'t~ .a. S!Jine1 

m1d. is faintly rad:tal.ly pli~tad... «J.be .ant~10lr' nod"· is 

.t(l.~·· ·amowha~ .~pre prominant and. g:!.'~bous, an.d the: granules on 

"tha s~aoe of' the imlvas are lass conspicuous •. It -tl.1.fi'ers 

t~m ll.emac~a.te trlrioh and llassler in the same -respects e.s 

doas·n.buehleri .and a'lso by the muoh g:i:-re .. tcr wt~th and. 

faint p11c-..ations of the 1~111. 

This form is unques.t.ionably ·d1b"tinot trom Hebu.e?'ueri tl.S 
" .. , ' . . '· ' . ' ' 

no. intat .. gradi:ag :rorma . having ~(!en x1oted, but whotl~ ~he · 

diffarance~ ara .. -w.r1eta1 or spoo~fic is not so <;leer.. JJ'o'r' · 

a nuniber .of .reasons ~011 need not be stated her•~ x am inclined 

'to' gi·~a: ,const~t a.itd reooguisable di:fterences .·,specific value t. 

and have done so in this oa.se. 

3So 

i.zo m • . • vs mm. 



. aol.lina Ulrtcbi · ·nom.nov.. . . 
. Plate ~ rise •. ·'1 a. - b. 

1W6~ Be,rtghia. (~111na) rattlata,,·~Ch and Bassler 

(non. lo:nes .end Kirkby) trac.u.s.N.a;. No~i446,v.ra,p· 156~Pl•XItn.s.s • 
• ·.~' :~ • ·, .. • • ' .. . ' ' ' • ' , • ' 1f - .... ~ .... 

· . Wile desoripttoit o£ Ul.%1.ch .end. l?Assl~ is as f'oliowsa• 

·. ttl's~h· t.o6 mn ••. :St"01.t.taat he1~ght ,o.s1 mn •• greatest thickness 
' . ' .~ - ~ . .j 

about "0•5~ · 

' ·taJ.ves: st>m.GWhat oblique. hinge-line long arid. stra1&bt~ 

anterior end rounded: and· denticulatet: ponteri~ margin· 
1.. . ' < • ' ; ' ' 

'.obliquely truncate,· surface or valves with two· rounded · 

•tubercl.-es s1ttiated .aa;·.the- dorsal.~ •.. ane on .. e1~· 

s.tda et a central· depreasiant the itnter.tor tubet"cle much 

largE;Jr than. the posteri~r· one. Small pap1llae er.ranged some-

what sostteringly aver the· entire ~ace. . A Wide free rim ._ . 

,or· fl.a.rige, often· marked· more or lass ·obscurely with• r~ating 

. liriast . dV~gB tho ventral and nosterior ~~ Of. the 'VSJ:ve. 
,· : . ..,. . - ' 

Usually this rim is ®U .. oa:te and nearly f'lat • but vd th age 

·it thickens· and ~omatimea.· as i.n the specimen ·111ustrated.-

the post•vantra.l pa.rt. presents a swollen .appearance. 

· the · t{aw;as apecilriens ref'erred. ~o this species d:ltter :tn 

no esaontial respect. trari soma· ·or the Bri ttah· examples ttgnrad 

by Zones and K1r~by. In the· spec.t.nian· here figu.red the· radial lines 

on the tlange .are very- .obscure. b\tt 'ths condit1.m is 

satistactoril7 ·aoc0U11tod. to:l' by the· ob'Viously ·senile iJta.te 



Dlo a.bova doa~tptton. ~~ the t~ aoo~,s 
' ' 

it t$.t fAY.Bpeo:tmerm (Hone ot ~~or.a, unt~rtunatel.1"• Wlbroken) 

@~pt tMt . X r!IJ,(I. QM ·thAt 1.n rt/ 8J>OO~~~\rme pa.ptllae 

~ be·.a~aa~y !11atr1bt1ted over the eurtac'3 or _may w 
more .cr(~d.. . Also tho entoitl.O&"' en4 Qt . the tnli 'WJ'3 

' ' 0 • ' r , '•' I 

in tu>mtJ ~pool~ns ba·Gf.n .. · with a d!otinet apine, wlltcb ma\V' be 
• ' ' • ' '. ,. , ' ' • ' • , ' • ,J 

· .. the .. ca.so wt.th th~ ... opeolmemi . ot Uiri.ob and Be.eelm:. . 
\); • ' I 

It however ta ncltllerr ~r1ttonad. bJI' t1'Wf4 no:r sham .. 1'1 .thou 

t1gtiro~ ~o outoir et10a, ,ot tlle wntr~ ma:tg!n . ~t tha left 

'Jalvo la a11gbt1¥ ~led f;:tS Jn all ot m;y Bo111.naa .but 

G>w.mint\t1on ha.a taUod ta df.sclooa the. mtnuto. ~. Gh<W4'1 

b1 _tljp qthere. 

D1e &acrt.pt:lon and f£6tlr() by Ulrich and De.sslar tJf tho 

t~ which tbe1 !dtlntlty as. De)*rioldtl. (lln1U.na) ~ata ot 
Imes and ltlrl-:'by c~a,UllJ:ti-~O'f.n a~naral 1fA7 tdth 

tlltt.t epoolen .. au ortatl'lAlly tiOi'moa• i:I()WSWr icnss anti 

l'aa·i~tw•s doscr!pt!on ta oo ~Md end their f1~oe so 

dta.~e:\tio .. that 0th.er. Mtt Obrt~ <'ilStinot 'bt~te 

fti.l1ot\ uoµ:tn~ m!.~lt also be roferrad to tholr et>eclea 

. equallS' v1011. A close c~arison t:>t f!curos .ta.U.o to. 

oanvinoo on& 0:t t1la ~t ldontity ot tbio ~rlcM tom with 

that ot Ion.ea and. llr1-:by. The noocss1ty for .mom rottned dla• 

crismlino.tlon ta rrq Jtwtlftcatf.on fo~ ret.errinB the A.rtlerlcan I~ 



..... \ J ' ;i 

' .. ' ~ . . ., ' ' ' , ' 

htre .described to new species -and tor 'l'enamilll. Uiat, 

l'orm prenous17 reterrett by ·m.nch. i:md. 'llaSsler" .to 13. n.Mata. 

TMs species d!fters trQm· au other' btnoaate iI0111nae 

known "to me· b,- the .combttm.tf.on of a J?api11ose':amiace 
with a. broad, generally convex trill ~tly·Jlitll'lked.· .. 

': < Lentrvh~·-- ·. · . l~lO mm... ·1.:03 rmL· _ ...... . 
Height · .63. -. · •58 ·m. 

"J'' '• 

Specimens were secured trm 'th& Upper n~ scsott limestone 
' ' I ' ' 

..... local! ties 2 end 38. · I' 1s the most- 'abundant of the 
": .". 

'' \• '•I 

I\. ·gtves ma much plea.sure 10 JlOllle. this._apectes ti# 

za-~- Be O~ U].rioh of the Urdte4 Sta.tea Ceologt~ survey Who 

tor ~· po.rs ba.S ·been to. 'tbe, taretront . ~.:those stu.d;Ying 

the Osti~ooda,, and the next followit'lS species· tor. Dr• ltaJ" 

s. Bassler ot the um.tea S\ates lltlsaum Yll» .. bas .s~ .often . 

cola'borated Vd th h1m •. 

· Ho111m basslerl n. sp. 

Plate ~. nss. 3. 

outline• negleoting the fl:ill and ttodea. entirely similar 

to Bo 1Jllah1.ari •. the an.tart or. no~tt. ~s !J.c;r.nevar .slightly" iass 

prominent J the trill :ts t-edUced to a 11near row ot papillae 

or short. spines somewhat uneven in length, which occupies the . . .. 



J.1. ' 

e~..act poalt:ton or t,he tr1il in preoeding J>pee:tes and 

. unquestt«:1a.bly' is t ts lnOt"phologioal equivalent.. · A. :teQond 

rOW' .or· spines· extends around -t.he ventral. and end margins \: ·. , 

close t;o; the Juargin · at. the Wllve· .and r-ea.ohes al.m.ost ·it no·t 

qui.ta to the .htnge .. l!ne at both: entte., This l~t.ter ra.v· 

·~ .. s trregula.rly two ·i-ants· deep. 1he ventral. and end. 

margtns ·of.· tha left valvE.t: are· slightly· ~led as in 

Jit'buahlert· :and. .also ~.·the :margin.al ·row-. ot mtnute. beads• 

I ·ha.Ve.· no ri"'tt iml.ves. ma, su.rtaoe of the valves is · 

mim.t'Wly but strtldngly papillose •. 

This speciea 1.s olearly ditterentiated. trom. all . other 

species !mown to ma 01· the comp.lete_ reduct.ion o~ the frill. to 

a tdngl.e. rov1 of spinelets. lt.,grahe.msnsit3t ,llarlton·has two 

su'l:smargtna.l ~ows ot· spines. but, ~hose,_ as-· figured by- this· author, 

·are 11ltloh lazger and mora regular .aubooru.ca.l spikes and 

furt.ber.nora are described as bo1•dering o. Sili11l margimu 

Length 
'lt&i&\lt 

a:t loc~tty ,3_e9. 

.... 97 mm. : 
~ .56 mm. 



Jhmil7 'RLOEDEMELLIDAE Ulrich and. :Bassler . 
- . - . ._ - . .- ' ' ~ . . ' .. 

. aenus .forma~NA TAJ:ich and .Da.ssl~ . '..: 

. · !his .. gal1US•. c4'~acterized in its .. ·simpler..:.. expres-~1~ 

b,..:a ;stmittit and obscurely. d&11ttettla.ts.~nge-J.t:na •. ' . .. ·• '" . ' . . 

~E)qua.l_.~vest th~-1~ 'be~ -&he, 18r~r~,a ~tit\tl 

eulcus: somewnat .. behind ~a middle and Jlith the gr~test _.· ··, ,· ... · .... , ' - ,_.,_ ~ ~·-·. · .... ',·.·~~·~· 
~ ' ; 

t~o!me~s !n the ~t~~· hal~, 1s: represented b 11\Y 

coUeot1ms; ~y :two :species. Vlb1ch. X !.dsntity, With 
' ' 

~ously ~scrtbs¢i;. for.mt:• . t. ,e.m tt$bla. to add. anything. to 
I • ' ' c • ; • ' ' • f 

flba.t.. h~ , be~n t14ld ~ mwly except to point out . the 
' . ' .· ' . ' . . . ; ' - . - . ' ' ' . ~ 

:Spinelet en· the. posteri.ott: margin Q~ ,'the. rom. ldentif'1ed 

~th l~~egeria 'Olrich mid. l3a.s$le:t.-~· . 

2905 neirldt1ella gregatio.·, ulrich and Eas$ler;pro0.u.s.N.M.No.1446• 
, ._ . . . . .. , · . , : .. ,,-.xxx .• p·l57~p1.x1~n;g.1s .. ". . . ·,_ ... 

. , . ' - . . 

1908 Jomstna gregarta., Ulriclt and Ea.seler,Proo.tJ.s.N•M•Noe1646, 
· · · · · v.l'.XJV.pl.xIJ:v.r1g.6. · : ~ 

• .,,r ~ • . '.Ji 

· · Pla.te · ;(, .: ~gs~ a ·-. .51. 
- . ~ . 

,·. •:, ubi.eh•s anc1. Ea.Suler's .. aSscrlption·.fif·tliia,spacies.trom 

.• ' . 'l .. 

ls as follortEU•. 

tt!ength. 0.95 mm.~·height o.sa nm • 

. Valves subcll:f.ptical in outline·. the hinge !f.na naarl7 

straight and ~qual!ng :tn .length about ·~oUr.f'!t~· 'ot the 

longest diameter ot the carapace~ the oardinol extremf.t:tea :rs.the~ 
: ' 



1~. 

ob·tusel:t. angtt!ar'~ the. tV(o; ends. auMqtt~ .and. ·rot.m~n~ 

ree,tdarly into the .. ventral m,arg.tn~ . · fl?,e .la.tt~ .part . , 

of'. the: outline ."Varies tn. d..i.fferE!nt specimens t being. 
' - • ~ • ' ' ' • ; ' • - • • ' • ' • • ' • ', • ' , ' • • ' ' w ~ 

dis:fi1nc1tlY. or;ttvex fn, s~e (.M. fll:·tha t,lgur~ ~le) 

and, quite . s~raigh.t ln'. 'the .middl~-.~ tn ,othe;-:;,~ .: .. EX~l?t 
the. portio~. ·of. the inaitt ,vert!~ sµlous, .v~~h $.s. ~11 ~u 

~e~ _Md, located a; little ~hind. yhe center of_ :th~ 

dot:'Sal half, .the surface .~kings•· .. ~ibit. considerable 

'\ittt~at:tonf The stilcus may 'be·~ v1itl1 a b,_..oacl . ·.:. ·. 

swe1U.ng on e1 .. th~ sid.ei as:in the. figured. snecimen1 ~ 
' • ' ' ·- • • .' ·, I • ''. ' ~: • ' • _;; ' ' 

:tt may .be wider"' the ittor(ilase being fJ.t 1-the ~xpens.$ ·of, the 

smaller (posteri.QX-), mvelfittG~; .. ?n··tha t~ case th& 

postortor lobe. ls oemnonly- df:\11.tlat\ me~r~~ ~faint 

vertical. sulcus. tl1e two sulct and the·~_ intervening-nodes 

g!ir.lng an a.P!'earanee. that rem1.nds us' or· the Silurian gennQ , 

n1oendOtl!a. Tba la.t'"t;e anterior 1ol>e rtsGB a~tly Iran the 

median su.1.cus and is always the moat prominent part ot tb~ · 
' . •. \ '• . 

11a1w. uttttally a smai~ · sp1.n:e~ ·oc0a.s1onelly ot lat'aer td.se 

·~.· m 'the t1.gtira, rises trom the ~T?.t.ero-4~' ~Ope~ while 

a fa.int .vertical tu.1.cus is aemet:tme~· dist!nguiBh~b1& .Just._ 

behtnd. the spin~. A 1ars.-e'!. U~1 def1.nad~. 1ong5.:trudinel swell~ng 

generally oocup!as the lower middle ~rt ot the .'\talites~ Whi:J.e 

b$neath thia a more or less obsO'tlrf:l depression ra~ts ott a· . ' . . . . ) ' 



\. 

vert10u.t me.rgf.nal natterd.ng or·'" Ae.nte~: : Xhis *gi..llal . 
rt~~·irior~es !n'f(idt11·mtii ago• _y<>u.ng ~es Wbioh.; 

then: expose the ··dentiouiatod .contact. a~: ot'. th~. Valve,, 
. . ' ' ~ . ' 

t)e12is mtb.Ou.t· tt• ·A1thousb.: &nt.ire· :S}:leoimans llaw i1·(! 

beetf.fJa6ut the.~ters ·Otfthe aepara:tedtvaJ:ies lea.w· 

.. 110 ·a.aubtt · t~t ·tlie left 116lv~· ls ·the :.lart-er ~d oYerle.ps 

. · :ftNo: Amert~· species vd:th>Wbicb. ~s migh't- be· :. ·.· .. 
. CQnfuaOd·lw.S been~b:ni •. ' c~ea·wi~li ·~~tish.species 

. only' ~<?h!a: ~ata I\ean. aS r18m:ed :"by' ·1onos. ·and 'Kirkby~ 
. . . . . .·. . care . . _.· . . .·. . . . . . . . 

-~. near ·enotigb to t-~;\1n ·tl!scnmil1a.ting bet.ween 

them ,n.·sreWir1a 'is pt-oporttonat;el.J'' btghel't, . the ante1'1or end 

espec1ell3' beinEfWider.: · The: lobing 'Of'. the iralves seems to 

b&. ia.ore vtt.rlablf.t .ill the· T.arisas species,_ Vihile·ni>·mention 

·of' the antero.-<10rsa.t .·$pine· is to' be found· !n the. 'description 

ot ·s.(1) i~·ou.ate .• ~ · · · 

Moo'& Of ·nzy-:speoimSns cOnt'orm ~.r closely to the above 
deScrlption l3..ttd. ·thl)_ l\ccanpenYing r!Pe. : some.· h<m~., 

gr-ad1ng into. the .1n0re tr_v1qal f'o1in, a.t'"e m0r~ wollen ·· 

anteriorly~· ··same of my ~- typical i1Peo1niens -~·a .. td.nnte 
• I :t ' 

**pineie~ •on the· posie...-io·r ttargtn' ot the len -11alve a little· 

below th.a middl{l. · tiiere is· &1 illdicati.on" :or·-~- a.·:· " 
spmele\ on·111e·rl8ht.wlva. ot only- Dn.e epeQimen'(a canplete one) 



21. ' .. 
~ I r <. : ~\ . ' 

but as the speo:lmen is not quite · cl~an. X ca.unot be· 
~: , ' ; . . : \ ' ·• 

' '' 

XI) ~tion, to: the td.n,d.lar epectes noted in the 
•. • :. : t. ,•,.(' ··,. ' :·. ;·.· •• ,··· 1 

quota.tion ttom u1~1ch and Bassler the~e 1s a to~, .. 
';,,. . . ,, l. 

· descn bed. bl' G1rt1 trom the Caney s}laltJ of Okla.b.oma under 
~ . . , ; ' : , . ' . . ' ·, ., ' . - ' ". " ' . ' ' . . 

.'. 1 •••• ~ • 

"the .. natna ot .E~-Jomis · un1co;n:la tha~pe~ps should be 
~··~ 1; '~ ,. ·:•• ;" , I;,''. , · •.. '. ·: ·-·~ ·,,i:·'i'. I .· ,':.';- '.,: ~·:'. 

tnoluded in :tha synononv• ·it superlioial.17 resembles 
' • ' . ': ) ' • ' •• '·.. ••• t .'. ' '• {" ' 

. fA1' ~pecimens ~rt. closely even to a sptn.elet mt \he 
' .. ',• .. '- .. : ,•· . . . ' ' 

posterior margin but lt is proportionately longer 
; • t ' " . . ~. ' . . . . • . . 

and. 'the· .flUl.ou.s ts d.El~ibed. Md. tigund. as being. in front 

~ the middle. Specimens ot Gtrty•s speo1e$ would have to 
~. : - . • . • '\ ._: . t ' ' ' • . ' ' ·, '' . • : . • 

· be er~1.t1.a.d. to ~ oon-viction as to identity or di.tterence. 

·'lbe dimensions of stx me~sund. specimens ave:ragea 

.783 mm. 
·• 488·.•· 

Thia species 1s t.drly. abundant . :1n the Upper. n. sooti 

l:lmastono at locality sa.. A single complete but rather 

lmpettect specimen· doubtf'Ullf i:efe~rable· to the sp.eo1os 

wa.1:1 tound. in the lower two feet ot the PaWnee U.mastone a4' 

,Tonesina ~C\1Ata. :seen 
Pl.ate i figs. b a - b. 



1866 Beyrichla arctia:ta lanes and. Kirkby.aeo1.Mag •• v.3,Deo.3• 
p .437. . . . .. · J • • • •. • . • • 

1906 Ja:iesina arcuata Ulrich end Bassle~.Proc.u.s.N.u.No.1546,v. 
xxxv.p1. nxv. , 

1921 lonestna arouata Betirlton.11o.Paleo.v.l,No.3,:0So~p.;2os,pl.32t. 
tigs. $ a-Q• -

,, • ~ ; I• ' 

. Outline ot car~pa.ce in side view au'b.-ovalt ~e .. 1111e 
' :' <" ••. ' • ' " ''_: l' I ' 

s~r&igbt, d$pressed be\WG$t1 e.nterlot f3Vte111ngt:J of. valves. 
' ,. • J " ' ·, ' •. • i I 

~ds . rounded. as ts ventral' margin to .·fl less degree. Anterior 
' i• I ' ' "' : ' ~ ' 

end higher and thicker than posterior~ .. twoo.dly arched and 

rather tla.t ·med.tall7 but talltns awai · s<teep1y tov1ard the 

marS,ins, t\lmost oven-tonging th'* dor~ margin. · fhis area · 

·. 'bordered poateriorly by a na:r:Tow · sUicu.s ·.extending trom the 
. . . 

dortin:un down the.· sides not quite half ·wrq. Behind the 

Sul.CUB there i.S t\JllOre Or less 1ndfst:f.11Qt node Which'scarO&ly 

J:'1ses above a tlat\ened. area stmiler: to ~hat in front. 

Tb1s flattened o~ ra:ther" gently ~hed area. · 1s not so prominent 

as tba.t 'before the sUloua to .which it is connected b7 

a flatly arched rid.ga Which 'blends 1nto ·both. A shallow· 

and very short sulous. extends uom tb& dorsum postei-:lor . 

to the e.bovo mentioned.node.· !he ris;ht~ ·or mnal.ler valve 

is not· so arched. as the 1ett · e.nd is more obl.tque posteriorly. 

Along the venter ot both 1ra.l.ves ir.t' a low 'but distinct 
. ' ' ' . ' . ':. ' 

longitud:tnal. ridge ·ecarcely.~111111 to the ends •. · Surtaoe 

finely pitted. o:r reticulated. 

This specitui does not r-~aemble closely ·IU'l1' .kriown to me. 



It: •Y b~.«ttstingui~ed ft-om J.ora.terigera Jones ·and. I\irkby 

by its gfeat~~· relat1w h~:tgli't and tr.an t1 .Gro~ia ui~:tqb 

and Bastsl~ bf it,$. ·la.cl-: o(: spu1~s. J>7 .1t11 pitted Burfaoe end ... 
by' $.ts. eu'P-ve11trai 1on~tud1ne4 ;-1dges • 

.' · 'fht d.11uenl31ons ot the_ left. vat~ ttgured. · .at"Eh 

, : . Length .so mm, 
Hei£ll.~ : ·. ·_ ,, .SQ •• 

... 

. :·ZS •. . ,. ·'" ·.I ;, ; 

~11 ·~ru~n:DAJn.:on~~: · · 
Th!s ftlmil;r, as ·1·e .. rerw'ke

1

d ~ Ulrioh and l3assler ls 
' •a most ~!able bnd probably u:nnatut'e4 4s.s~ciation' ot . 

tqutval.ved. genera.0 • l\t:f coi1ect1ons 'do not t;d'tord. . 

represt\ntat1ves ot,su.ttio1ent genera. of-the tamili'to permit 

l1le \o otter~ ~ggeations 'as to the tam!J.y·al t\ whol~. 
Bot11Jever thoy do attord ~ttftioient species ot two . types 

tormer11 · associated .In the genus Kirk'bya E-.nd slitt:i.c!ently 

well p;>$eette4. ·spee•ns . ~ A thttd. type ~h~Ch I Will· . · · . 
' . . . . . . , . 

pt;tll .. the: 8E1X-kb~" ~riehia.e to persnit some generalizations 

· '111.f.oh it is ·hoped will J:).elp clear up·. soma points. tha.t ·$e 
caused .trou'bl$ 'in the. past· to students .ot· these tornu~. 

The genus Kirkb~ wafl established. by: tonef:l-.in, 1859 "tt11i'''· 
. . _· . U) . 

the reception ot the apec1es K.per.ad.ana, Ja1ea*' ·and at ·the 

sa'me time K.uret .. tortes, a trpioal mem'ber ot that group, ·later . 

l. Driginally described :by J'ones as .Dithyrqce.ris pendan~ 1n 
King,Pal.eontograpbioal So<>.Mon.1850,pp.OO,Tab.18,tte;.1-a.1 b 1o,& d. 



·set a.part 'by G1rt1 as Amph1ss1tes, was i-eternd to the 

new genus. K.pend.ana. is then. the genotype., In 
. . ' (2) 
his review ot the genus Kb:l~bya in 1885 and a number 

of times previously, Jo.nee rediscribes It.porm1ana. and 

1;1.sts all the species ot the genus knovm, figuring mtUlY 

ot them. lncidentally the tom he rete:rs to and t1gut"es 

as l-t.permiana in the last mentioned art~le appears to 

be specttically ditterent tra:n. though closely related 
. (1) 

to the form d.es~ibed and tigi.u-ed in 1630. Be al.so' 

describes and figures several species ot Kirkbya.e that . 

ha.ye &111.0a been set aside by Girty as Glyptoplemta, 

as well as others either broadly or typioall.3' a.t't'iliated 

With the genus Amph1es1tes. 

X have no G11}>topleurae in MY' collections so 

except to S8.1' that there appears to be ample Justification 

tor their exclusion from the genus Id.rk'bya, I wtii not 
\ 

consider them turther. I do have however tour species 

of Kirk'bya.e that a:re so s:tmiler to K. perm:tana o.a descr1~ed 

by Jones that there ce.n be little doubt as to their representing 
, · ... 

the more .tJ.p.!cal I\irkbyae~. ~ also have six species reterable 

to Amphissitos, one 1'e~a.ps a little doubtfully and one 

speed.es rf)tera.ble to Ulr:tchia but with a doc:!. dad Kirkb;yen 

aspect. 

1. originally described by Jones as Di tbyrocaris. permiana 1n 
Kin3.Paleontogra.ph:lcal soc.Uon.1850,pp.66tTab.lS,tig.1-a•bec,&d. 

2. Ann.& ma.s.Na.t.:m.st.ser.5,Voa.151pp.174-191~1885. 



i'be mtt·a~ ~t otiMtaf,:f.tin ~£.f th~ De~lclltMMe 

ts mo~ or !f.(tsc $.rbtt~I~ ltQ t>lif) l<n.owe Wllieh end . 
~ lt0tti~1~t .oat~1or ~ poct~!o~. lit tfl ~iii . 
intP<:~ta..~t thett tl1t or!entatton· chosen p,t_a th~· \~wtoua 
~taftt of mo~bolo~~.cai . ~oi~- ln t·b(J . satJ& 
.. e1~t1~ · p0$Stton tn. till to~a tn wll!.oh tluch oi~ai~\otorn 

. ~o t~. lanes ue~ll.1 oi1aitata(t $1.t toms $0 th~t 

tt\~ thiek$~ ~ bluntflt ,•d -~ conata~~' ~o ~ the ... 
. poetetlot. A'6 Uli-!Oh and. ~slet' have o1Jt;&f1tett, th11 

. . ' 
• • . . • :. '.'! . " . . " ·: ... ' . . . . . . . . ' . . . ; •. . ..... : • ·.• ' 

.or.t\urion 1e -~corltdn; u 1nd.ee<i is ;Jr;/ othw. .. "C1Jl1~tl 

oans!~.nd alone~· ?tow, St t1Pi0al spec!- at Klrl:oYt\ ot 
tl1~ K,p~;,.~11D type, a. *'l:tirl~'b:7$21n. UlrioldA em.t !arl!byti.e ot 

ihe httph1$~1te$. tfP\1• ell of which. I have tn.· l'l\V' oollect1c:n 

~. ar'le~ted vtlth tha. i'md ebOl'lhlS th() w1®s.t· ·or tht~eat 
. '... .. . ... ,· .. · ·' .' . '·. ~- : ... ·.· 
late-~~ p<'1Ut es th~ nnter1o:rr then :b1 attdit1¢n \Q 

~~o~s poSRllCSOd. by au thr~~ td.tmS to a ~·~a.tei' · 

or l~sa <ln~e n~dlees Qt '4·1~lt1 <Ile the~~ ha:11e· 1.n 
' ·' . ' !l!l'!lt 

Comotvtt the tot1ow!n$t~ 

l. ,.. c:J.1etit rab\)$\t:tng .. Qt tha itiJl&r f.\ct~ or·· tba. •ri:ee 
~g1\1t~, ot .th~ 1~ V$1vt to tal~~: t~, Gtitto ot -tlUt · 
r:lst~\ · ti.~. ~tf ~:tnc; a ttli~ OVGl;*ltr~ o(. tt1~ left 

'W-lv~ tft,fef: the \~e;l1.t.. ,;td$ ~verlt1{1 ~~'. ·S;n ·. 
·- ,· " ' ' ' 

~ ot them suttlci&niljr ~ to· partnlt.. · ct ~ts 
readily . . . . . . 

being' seen trom th¢i outside •hGn ttu> ~:vee N'8 cl.osed. s Q. e. p { '11 le 1, f I q-s B} c. ),, t::. 

~' Oh~d. ~. ~tSon.ed. ·the.~: "11 ot '.tbet}e tonua · • •esented 
i2' .ro,y Coll$0\1on dQ ho.Vt el.tell. ~ thtc1«Jr -~Jr· Wl.~ ·po.in\ t~· ·(ca· end. 



n~ ~11~ '''~at l.ai~q .. dc).i.~snl ·l?ofn~ :tu fQtind to 
' '9omr~itute .n. no®,.Ver::t· <.~btJQlW<l· lti t..b~ lt~p~tl):J.t~r.t. 
· tYtHlt ·q\tit~ :~Qf41nen~ in: .tli~ ~tt~rl~b:mn1• 

'UldolliM afid ~Jina ta1~ii p~<~mtt~t tq 
~b~ur'* in ·th~ '"'~id.~ttiffc.$ · g<)\i1~1i: .· · · 

s. · I!ob1.n4. ·tho · fih(~ve -~i()nt.t®~d nodn '~td eopt\\"t$d 

'by a· .ua~'> ~t 1&lo~ · Q1;u~"(£ sttl.-Ql.W 1~'1 ·A aa~oilV. n<xto, 

~~1n v~q O°b€lO\UtG 1n 'Wltl Z:~.v-~ tYPO ~id 

fJ! tue:t~tt · ol 00~ ·. tQ 1;}\tl dtJ);i~itm,. ~r~b .ln 

t11@ u1~1r~:t»yanr. 'll~obittc and t~t!'i~ · tkmn thu 

~t\4 arid (\ttl1~nt _p;c.:iid,n(Ul" ur o1~-i~ ~:1i .. ~b~ . 

. Aiit,t>ll1~1~ta>$ e;r.otip ~ t;,*ptqully sUb~ntx•t\l)g 

l.ooa:t¢d e on. tbo 01®. · At tha b~\.St ot · tlii~'l wX'te 

an<t ·a Utt.16 -to tht:f /rQf1t, of · M, 1~ th$ nxt..ti'l:lJys.t4tt 

pi~ mi\ illWlolf) ~P4t1 

Iii addition to ·th'f1 ~~V'J notl~s· 901tm9u. ·t~ Gi.ll• 

tl;e /\.ifti1d.,1tiit~n· gonv d~v'\1lopa ·.to (i; &:'"~""~(;)Z". o~ ieea 

··- &~~ Q.i. t~·tltd no&,,, llUU"t(\1'.i.~ 141 cy~ ori~ita·U,ou• 

QfteA ol.Js(lta"a · 1't~ · m~'i·~ (>!~en <11ft;'U.n¢' · ~ t?i~lal .. · 

to 'bl.~ -n<l\i"o.r ut> X''"(.ll.if.tJl4'1t m>~r tho ~~-~w .tl1tl 

· noda ~~l.Q~t Mtor1o+~. , 

Wll.ftn tll\UJ Ur1e¥l'L~e4 ~i~e 1:~1 '~ · ~~e~1t. ~r ot,l~o~· 
~GJ'a· ttt ai1· three g.re>Upe t~t tt1 t~ strtld.J1g to 'be 



overlooked.. and .ht seeuni:n.g+y ~ign.tt!cant.,· tt these 
JI• ,i,:· ' '.·· < ','' ' 1 ; • ·". '' > ,,·-··, •' \ ' •' ., \ 

tt.l one another· tt r~mains to , inquire whioh end. i is 
;· -· ,· ·. - .••. \,. •·.'I ... ; .. , .. • ·•' ,(.·, ',, ··.: '··<'····• ··'· ·, •• 

that $tt6h s;p;~c:f.es as .. em!b1~ .cl?ar-ly th~ .~sual oriteria 

fol" orl.ent,at!on a:u,ph as. obliquity ~d aha?'pnes.a ;of 
'' '•1: ., ' • t ·.I• '.,1·' • . , '• ,·· ' • .-. ' 1 - ',. ' 

angulatio~ .. P.C?11:f~ :thA"C_; t}te ·G?td: ~ .. h~ve, cho:sen as : , . ) 

anterio:t' conforms to the usual de:tinitiono •. contusion 
' • . ' . - ' '' ' • • . • ' • ' ' ; " ' • ' - ' ", ' '! ·: , • '" . . . . ' ' •' , ' . . " . • • ~ . , • . ' • ;_ 

~. tha . pa$t: bas; l'EU!Ul t.ec:t. h"~. the . t.act th'\t ,li:ttle 
, .. , , •· ., ·,,, .,,,_ ; i,, ·_. ' . '·· · : ·, , , I .. ,'•, .' • 

at't~t sesntS., ~ g .ha.ye . 'bean. made to, · oor.re1ate,. teatur~-ar ' · .. 
~ . ' '. ' •' ' '' . . . . ' ,. . . . ' . ' ' . . ': . 

..... ' 

' ' 

. ~t ·see~ ~le~ that ,thEt two nod.es developed in all. 
t' - ' ' . ·~ '' 1 • • '. • ' • ' ' ; • • ' • ' - • • • ' ' .. 

1;bree ,of ~he .'Ki,rk'by!d. t:fl'>es.. deserf,bed. ~e: respectiv~ly,: 

tha. Bayrloh~an. an~~~ior_ and.:median nod.es and. that the 

"$Ulmts1 b6tWeeti them,. ~13.t'~ed. by the pit OX* nttlscle spot t " · . 
I •· -, ' , , ·,. - ,. : .. "" ·' . - • • ' - .. •' 

:ts the '3e:YT. ·.·· .. 1. ohian J!tedian aulotts aasooie..ted '\dth atto.obmen't~ :'; . . ' ' '. ',.' . . .·. . . 
. . 

of the ;ad~"f.:Uctor- tnttscl.as_ . Onl.Y !n .Atiiphi~sit~.s .ts there a .. . . . ' . ' ' . . , ' ' . . . ·. " : . , . ' ; '· " ' . ~ . . , -' . - . ' ' ' . ' . ' ' 

tend.anoy ~o deve).pp .a .Beytich!an poste~ior nod~ •. These .. 
.Ii '.. • . • ,··. ' .. ·. . . •• ( ' .· ' '. - • .•· ... ' 

correlttt1o~s ttnd. hctno1ofZ!as ara.1.llustr~ted 41.agrammati()~ly Plate- i: · . . . . . . . . . . . . . " . . . . . . . . . . , . . . 
tn"rtgurtt .. .,A. _,,•,. 

He:vtn_g os~blis~ed. the .above correlat.!ons and. orientation 
' ,,; .· ' - . : '' .. ) ·,·· ,, . : . ' . '" ". ' ' ' ' 



aa. 

: .. ~ thu.s lotting down the ,bars ,tor. tha. reterenoe qt .. n,mn7 

. '. •: unrelated. forms· to the genU$ f. Sonte Of: them.. Vl~th widely 

, ·. over•la.pping right· :vatvett. ·: This ls ee.s:tly ·. ac;oqunted 

·tor. vthen ~t ts re~led that J0?1es· .oriented :with 

' .... tha .thioker. end aa\po~ter:tor thus .rev~rsing the .present 
' ' ' ' '.: (4) 

... concept ot right. and left as .app~1ed to .Jr5,.rk~~· 

·We·~• also :fe.oaa. by tba ·fa.ot that .Girty i.tl. :eotablishing.the 
,(a) . 

·genus Amphissites ·Mttet"entiated .it· from .. I"~ltbya. of 

.Tones largely because of tts supposed took of overlap. 

: i'b.1.s cart only be acoow.1tod to%' by . assuming that Girty 

t\id·not oonstdar the .ra.bbatting ·of. one yal:~e to · 

~ocei'V'O tb.e: .edge ot. the. other ~.· oonatttut!ng overlap. 

· Perltaps on the other hand hie Sp~~nia.11.S were not sUff'icieptly 

VISl.l: pt-esorved O~; free from matrix tCLperm.it. the ra.bbeiting 

· or slight overlt\~ .. to ba seen. · . Then, ap.in perhaps thf.s 

ohatia.cter waa not. doY$loped inA•1. t"ltSOG.US~ the ga:notyPe. 

• This latter supposition :ts hov1aver,. e:ttr-emely~unliJ~ely 
'" ·tor it is well dGVeloped. tn all of f(ff Sp&eies quite 

· ce~B.inl.1 referable to the genus on: a.11· other grounds. 

Thia, genus docis bowavor ·constitute a natural grouping 

Within the· Kirl~byidae end ahoUld. ba· r~tained. 

3. Annals ot the N.Y.Acad., ot sciences Vol.xx.~o.3,Pa.rt II,p.235!l9l0 . 
· 4. One l'lley be t"ead.1ly convinced of the probable qo:rrectn.ems ot . 
this explanation by refer.ring to the i-ea.lly" elroel.lent tigurea 
ot several forms referred to K.permiana. by Jones and Kirkby tn 
their paper ·'*on Permian·.Entomoatroca tram th.a ·SheU .. umastone 

· .. of Durham"• .Trana,~Tynesid.e ~ia.t~lst•~ Field Olub~V·ot.IV,No.XIV,pp. 
122..171. ' ' ' . ' ' ' ' ' ' • " . ' ·.: ;,•. . . '.· - : 



In. vt~1 ot tbe toragc~tng l pl•opot$e the follow.L"'tg . 

JrO•ddin!t:to11s ot the .~era Itf.r~~ and A:nphtssltes. 

l~~d.ao V1itb · t~ieit:LVGlf l~ti.G. Caftlp&CGt. lung 

. a~ght hltl&e lint•· 'ratliel'* ~ ~·angle~, 

ends meettns the vent~al line smootbl.1 • vo..11trol line 

1entit. rl:>undGd to n~ly ~tr.aisht. . i"tto ends li~b-eque:l 

or o••b~~lf · ~la· e.n.t$:*1or• s<aerihat · more ublf.qulflt 

pointed. ~lWl \he otbei.,t bc»~b ot. approld,mat$ly. "1ie name. baight 

· bUt SOlllGtitlfla ollOt gen~ tb.o poetet-toi-1 the· b£~1er. 

-Ihtl loft va1ve la sllgtitly·~a'bbettett on £tu lntior·edge to 

Wee ttw ed(p of the right• ot1~n1la$ equ1valvet1. witb-slmp1~ 

h1ll&emaut. There ta a ~ired ·t~· to· ®vo16p ·two· 

ritl'tl~~6tnA:L I · GGm>ral.13' · eaiinat.., · tlMges rottslllr toUov.r.t.ns 
. ' .· ·'~·· ·. · .. · ... ·.· the atee ·~gttl$ • ·uw outei• tlalit;o · uepa;+ated. · .~&:C'.i tb(j 

ft~(Ul "by Q ilarrow_mtU~g.tu 'and tbe ·J.ntle~ tl~tml·the· OUtW' by 

a 11ne~·. saneral.'11 ntt()ul.a.ted 'at~ Wbioh 'lt\pent ott 
as 1;h6. card1tial : atl.sles ·6'1Et approaohed~ . 11le o.raa within 

. thd '·~ t1~p . tS"Pi~ reticulate .. and. de'Vel,~pins. near 
tbe . do~ea1 '1itie . tflQ ekt~ette~ obscure noa.$n, the anter1o .. 

being b!gher and totm:ins tlm. wldest. pa.rt 9t tlle dorsal 

area Md;thl .posterior or· "tnealaU~ nods· tho least ~loped. 
' ' ' • ' • L • ' • ' • ' ' ' 
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~f>~l\ tU1d ·Mey mt)Ot taQtll.e.nfy .· to tc~ a t""~t testoott-liko '· ' ' '·, , , ', '' .'*". . _. h 

' . 

l1it~"01 .A :mt\sc;la opot. 1rl tl.o'l~l~<l ~41 ~~ lrA.~t'U'l'•\tf~rtral 

alppo .t'Yt · tho ill.i\a~ ~f'A G.'1.tl l1~iy bl'!l tu ~ha .. fona of a . 
~ ,, ·' . ' . .'. ' - ~ ' ' '. . ' ' 

or. QVlv~. vi·~>tlv.diraa. lt :. is ri:mntt .ui• sui,.ol1pti~1 •. 

· :ah£l. al)o'Ju r0~il1!ti~ · ia int~nde<.t to 3.iU!J:.t th\.l .aoous 
' ' . - . '• . . . . , ' . ,. . ' ' . . . ' , ' ' 

('I 

l~:by!daa with nlatiwlY el1.ort ee:-apn.ca, ~dg."lt · 

i'Wigo l1rttat ~tb(;r obtuse cardinal MSl,Qat. · ll\d& tYt>!caU1" · 

f'Oun®.d bl.untl;:r Md meettnG tho Vtmtra1 lino roun<lly and 

1mOath1:1'. ·the ends sub..oqual. ·'but one or the o~er m£tt · 

be eQnet1bat tbe bf.~~. senel"fllly the poatensr and 
otton the poatonor ·extend:lng <.lb11quei, 4~ and 

baol~d. The lett valve la allShtlJl r.abbetted. on its 

lnnei-. edGa t.o take tho edge ot tho rlglitif otberw1ae 

equlvalWd. with sf.mpi1 hlnSGmE>nt., Thero ls a tenttenot often 

wholl.1 or in part re~ssed. to develop two e~stnal• often 

~:f.nate t1atl@JS toUSblr f oliov1ing th&_ t.ret ~gbt;. 1'bG 

ou.ter flange e~tld. ttom tho edges by a narrow ~sin 

and the tnnar tram the outer b1 e. Uno• ~YPloellt rettoulated 

area vlh!ch tapero ott as the cardinal angles are approacbsd. 
~ ~· \dthtn· the ~or tlanp typ!oa.111 ;-Gtieula.to and 

'. 



~)··· 

· tloc!e t~"r.tng. tln~ wltl~at . pc1i1t .. ~ thf) tfa~ool . :~eu!. 

a. mtii~-t • nqce of·lmt t1'Ub~cst1tt'al10.lY ~1 tuatad. wttl t'oundad. 

~ flsuin · 1~gthfu1ed. iri:to .a. ~·l~ ~l.nnt:tne; ribl:lqttoly 

· tt:vi~it'tl .and.• t,~~.. Mil a. poate:c-1or rwdn • · ottrui · nttd·l~~ 

· tn ~pp•~~e to tlttJ a.'ilter:t.nr flt'd.~ but ttl'r'~ a.~pt-oachtns tho 

t!orttal. ~tm. ~t tts · -n1.dnst pq;;trdnli , Afil 'w 'au ot those throe 

nrAaa ~3 be tepr'1.\~ttod o~ · Wf!'y · olmoWi~ t l~~bicu.lM"'l1 the 
.mr1cU.a:i·V:t(t·1>QS~&t.~lor ~ett. ~10 n~das havo /a mnr1md 

tand.attey to \!cr~elop aa r!~~sl. often eanna.ti;:) ~cl often 

•ettn~ ·one W.tothor to to:t"'ltt 1ooprs. A ms~l(j mpot or pit• 

~~ ~itll•&llS.pttal ln s~~pe 1·.· ~loped. b$lew 

t\\1.d a li tt1o ta the troni ot the nta(1t.M not\e• 

· 'thG ~ilV*' d~:ttton ot the gmua· ~1'hisaitea ls :.tntonded 

t<> irtelttdG I<!Jfk'byao (t.n th~ wider setme) oth~ tban tliose 

contn~~.,g to ·tha.t geutui as· Jredf\.fL"led• ertd tn:)lril ~tcularl\( 

th.~e ·npGeies dtli· thf> \m1rlenclem so w~1l exprGUtaQt\ in the 

gonotYPa, A. rtteont.to. 111~1"\J le atoll uncterte.tn.ty 4$ to the 
' ''' . ' . 

· .Pca1'1~4 .ot eam .f'~, m.o11tl1 nov~an, so brt,tl.y descrlbad · 

and pporir tS.gu~d. «.n t..1\o older wons tt~t X am e.t .~loss 

t<t tmow ~ . c!Gtei1JJ ot tho:l:r tmU~tp. . :Ffrha.va etU43" . ot the 
' ,. ,, 

. . 
0.0t~'\1_ apoQtmGr!.~ WQti\tt. ~st the. G$'tab1isbnient o.f .et!U· 

an~th~r. eamis tor their' "coj>tion. mhile what one. OM loam. 
ot thtWl: f.f~ .tlU1 ltt~atura M~'llf ~sts. thel~ 

e.ttlnf. t!en with tha t·{b:l:bYidao . e..n.c1 po$s!bl.'v iaom np~!t1ca1.l:f 
W!. th Antph1asttomJ ~ t Sa. l1o\ At el.1 oertai!l tha.t thq woUld tall 



~th . et t~ ld:rkb:/& e;cr Amphtcusl t~s . a:a t4ed.etttted. 

we ncn uome ·to the ~u trlnollla. ftfo~ed b1 

ttutbortt!es 't<l .an entirel:r dittoron°' fs.r,3!.1Yt the 

~tild.Nh · ~tJ ¢tlo10 egf'!nJ.ty at at leant mom .. 
at tha tlir1~ to JM Kf.rttbyas .~~ bem notod 

(4) ' . 
bctoro by I one.tJ a.nd ltl.rltby. l a.m strang1;y ot tho 

opf.t\lon that. eQ'IO spQCiSth and among· th.eni pooo1bl1 

tbe- senotyPe tt.c~ lonos should bG t'Ot$:rrod · 

to. tho ti!rl~b1idae nther thmi tho P-r!mitil4~4l. 

JiOWGWr tho· all too lriot' daaon .. ptlo.ns Md. rather poor 

t!~a ot sffl!le ot th.a ~U.er workal'tJ leave ms. in doubt 

as t.o the nresen.ea or- a.bsan~ ot. cr1t1cal c~tora 

bea..,~3 on tll$ q,uostioJ'l• There ~ also ~ torma .. 

rer~ad. to the ·~ua wtdob apparentlf neither actual.la' 

OS' .. pOtenttaU.7. have CUB&UotJt1o KU"lt"brM. o~ors f.JUOh 

ea tlMgOsw rettoula.t,ionR oti a nptt•, and -wM.ch mEU wall be 

left with ttie Primltlidae possibly under .a new senuo. 
»O:Wto d.atomtnationof ~-,0$(;) polt\tth will haw to~' 

further atuey ot actual t!peohiane •. · t tJball f.n thle. pa.per 

tenU ta.Wl.1 rat at> \l1G Gatme to tho 1rtrkbylda$ ·because 

ot tbe wq c1oso r.a1a.t1onobtp ot a'I 1eas't thtl reticulate 

11Msa4 bnd pitted ~on!terQwa ·tom.a· to Ietrl<bya Stselt. 

An. intarontl.~3 spooulation ls tha.t. tho Qrdo\tlaiatt 

primit!a-J.lne U1ftQbiao mrq be ln the ~ot ence1tJ'7 ot tho 

'· · Jonoa· afi4· 1~1¢b1• •on the. ~.oatracoaa .troia iNlM.d". · 
SOl. ~.ncv.tJu'btin.soo.vol~n (s ... a) 1eooa pp.1e1-1~a. 



ss. 
ot . the ~tlrt:t11de.O wtttch ~®l9 so nlmn&m~m tlla 

later Paleozoto end Wbf.cb (lbValop in th.oh"' la.tor 

st~a both an· $.\aftsttc 61/'0ttpt .'the IU.X'kbyae in tba 

mtrlct sooee, and a gou.p vd.th a. tendari~t to ova:-
elaboi-atlon, Anlphissttoa1 both tomtellf.n.G oe.rlf 

tnttf.nctton, 1at st!11 ecoom1,on1od. by tbl\ more primitf:vo 

tne uri.dw a nf:lW B\l1ae. 

Plate 3 naa. 1.. a -b. 

out11na in side View cu.bctnetlictrculor. Tho · htnaa 

ts'traiGht ·and conoplououoly e1onsate1 .olmtlst lt not qutto 

equal to tlle ~atont 1ongth1 antaro-doroe.1 angle oborp 

mostl1 so tn _thef'oung, ttw outiuie ot tbr. anterior 

end curvina dorm.ward end baclmard o'bl!qttoly to 

moot t!w vmtral Uno ~tbl.1• fbe ventral ou.tU.no 

naarly stras.~t to 6Mtly oonw:.:. The poet-dorsal 

angle ~'11 obtuse but sharp. The pontenor end 

C'Ul'VOO rouxu.uv ~th only a oltsh'h tOftlard obl.!qultJ end 

moeta tho wntra111ne smootbli'• nw doreum VJben viowed. 

trot11 the end. ts wry nan-ow . end· e~.rp \1hllo th& ventor ill 

'1t,do, conca.vo and tlansoti. TllG Saner Ctib~ ot tho lett'\i&.lve 

to i'Abbot ted. to take thQ 'b0~1ed edt;a ot tbs right th.us 

Gttecttnm a s1!Ghl . overlap• A cmootlt rooratn eno1rc1ea tbG 



. ·--.. 

. vatwa tit• an~ \o MSlE*- Juet wttbtn the marg&n 
j - ' ' . 

j • ~ • ' '. 
ant. tcll•t!ns lt toit its tuJ.l 1enath ta a 1® oar£na.te 

' . ',' 
! • ' • • ' 

oute11·nan~. Withm this .flange end sap~ttie4 tr-om it ·by 
j ( ; 

,.,~ th>N~$ to tour rows ot rettcule.'tilons ls a 
,. 

p:rom!nant ~1ne:'e 1~ t1engo \'1h1\111 a!Ctenda 'belo\V and 

') (, ;'_.: '•" 

wbet1 eeci trom the elem. ibe ~a bOt\~en the tlo.ngeb 

is ·pef11oodtcula:r to tll~ p1Ma ot Junotura ot th$ V$1we 

e.r-A. w•u wt ·tm:ratd.-tha-~t.U.nal atJS1es ea tbs two 

tlangoa app~oaob -•oh otht~ ~d meet at the tu'iglae.· ~m 

the UpPW belt of tl10 -~- ·wtthtn the. inne.,.. t~se. 

~se t-wo Vl!IC'1 promtnnnt nodes ~perated ft*oin ~l1 otl1!fJr 

by a w.J.ley.-1tl::e doprosoton au4 mtrrounda4 ·by tho uantl.1' 

~d b'Urtaoe · ot. tho \"alves. the d.epareas!on between 

thG nodes is not Otftisd below tbs ~not+'al contour of the 

1la1wm. Tho enter~or n~~ lias tta lov.teot .nllet wntra.ll.y 

and rtseo-u~d. (d.oi"Ballq) '~tll .a slight t>o..013~~4 obltqutt1• 

1tn JW:Tat1l7 1·otm.Obd tlp pi"otr~.ing a 11tt1e -BbWe the· 

!dn~1M.: th"· .Poet~<1r n.cde bas nlOl'O re).iet vat11trally than 
' ' ' - ' ' ' ' ' . 

thG antotiar1_t1oon 1'10\ proJoot ticl"~11 beyond tt10 tl!neo 1t.na, 

la eu'h*tnaneu1er -!n a~~pe- and ErJ.tlG 4ona111 Sn. a narrowfy 
row1t'ted protU~ uttt11N' -to ttiat. ot the Mtortor noa.e •. 

fb.ere le a rounded but· not dept'esscd tttttr1:byan" plt . Qt" musdle 

cp<>t of.about thfl:~aator,et'two vst14ulAtion ptte_--JU$t. 



ss ... 
bolcw attd. a ltittle to th1 front ot tba pos\eitlor nodih 

' < ,< ~ I ' , I .- " , • ~. t \ 

tbe ont!ft $UJ?tAoo ct ~he .iv& S>lo1uding tl~t ot tho 
' • ~ " ~ I ' ' ' .' ' • ' ., ' ..., ' • • • \ • ' '" " ~ 

tv10 node~ ts neat3g. retloulattt with th., pltG 

art'M804 l*OUSlW About .the two nodeSJ. ihe pit& ot 'the 
• ' • . i • , ' ' • • ,.- . ; . . ' ' • : • ' ' . ! : • • ' " I, " ~· ,. 

'/ .. . . . . . . . . .· .. ·. . ''* next ttir(tnner tlanse ~ ~onot~m.bl:r laT~ titan 
,'' ·'·' :' ' • • • • > '• ; .•·I,• •, : •' 

\hoao ot ·~eHa ibthe~ 7rbws. 

fhls apectes ia dietbot from arq otb91.4 ~oroua 

~om ~ to ••· Xii tJettapa mas\ nearly resembles Uklchla 
. '; ,•': :: : : . . ., '·. 

angle m4 ~w more o.i.t•t.ed no$s. 

th~ tilmam:Jl~,111 ct two spec~~· 

tensth 
HeiQht. 40 •. ~. '. . ... ~ 

~11 abundant, !n tho Vppet Jt. soot1· 1~atona· 

a\ localtt:r za. Also- noted 1n co11eotlonu tr!lfl · t11e same 
' . ' . . . . ' 

hdson at 1~1t:r a and fr(/l!l .. t1~ Upp. · ·. w p$+-, at the 
. . .. ii'.· 

~vm.se limestone tl.t · 1~111' ?•: A ~ ecnt1~1 · 

dQub\t",;aU.y·retorable·to tWJ ·epQQies ·was tound ~ ·tbQ . 

top of the 1nte.--meM.iaw n. soot\ ahal.e at locelit7 a. 

aemia tatt{llYA 3tWJ• 

t":irkb:/a. voluta n. sp. · 
.~latn . J fitllh•. 3 a - b 

ouWne oub-lblms with lonB Clttaiah\ ittnse•lt.na, 

conatf.tuting the wtd.Gs\ part ot th$ ·~e; euaa taihe"r 

eqUN'eq rounde4. ~ ert$3.ea appttoklmatol3 at.ne\7 



~-
ttesl-~es, tho end.a· mub.Gtiual in angie, height end. 

· outune, mtb the anterior •nereJ.13' e. ~ U.ttl.e 

~ell~ tlan the posterior. Da&tnnins at ~ 
'. . . . 

' .Wt.Un.al ··e.wstel thi endl pass tO't! a eh~ wer ~et 
·atnd.Bb\ d.cm nth .·6nl1 a s1lsht invmrd obliquity, 

·then ~ ~d "1tb aJiounded ~ to .st. the. 

h~ Utraigbt. v~te:r. · 11le ~u ot the .ctll.1 left 
. .. ' 

1MJ.w ·.in ~ ool.leotions ~ ob~d b7 a"AV!x end. · 
J have· t11>retor'& been unable to o'beerve. th& rabbett:h1g 

. ' 

Wbioh . J haw .obaened on the 1ett val.~ ot . others ot 
tbt :ratl~r olosely related. K.p~ fP'O.UP• · 111ere 

.y •. 

ta no ·otbei* e\fldonc1 ot U-iet.'lap at wan the slistit.est 
} . •' 

4e0toe •.. \1\~. Mtooth ma.ttstn !n ~~ow. btlt .in continuous 

ve:itrtll.11 ~om anal& t<». mg\~· . t~ to th$ tnarg.ltt is . a einsle 
I 

r.qn·ot ~t •. eht>r'tt ~Uke "p!nelets.~ epaeo<l end 

of, th$ ~· bet{#lt •. 11.bt\V C~A:lt\l:I OOftfrl\l'tUtfl tbo 

. outer. flt:mgo and p•be.ps . Ate ~hf.' 'l#ol.;en ~tra . ot . ' . 

. $ \tdJl OGntinUO\ttJ oannat~ tlange whiOllt ~ed bf the 

wmelJ ._.ow ot pita frOtl each elda ot its 'bae«h has 

'bi-Oken ~ Sn 811 · of f!fl' epectmon.s. l1i thin eui~t above 

tiio·· oute~· t1en6e end.·. separailed· from t·~ bf three _.owo ot 

N'tlcuiatl<~ pits·. ia · a 1d4e. and. ·conspicuous . caiinate j.nnet' 

flange ·~a!ns fr-om e.nsle to. emgle 'end. extontlitis . on~ 

. ··1ar· · enouQh \o btM the outer· tlanse tlha1 tllb ~~a 

ts Vined &om •ttw eidt. ··Tha linear· ft be\ween"\l\Q ttanees 



37. 

:ts wid~st V°::VJ.trallf tapering to~da the angles. 

The·. nodtns w1 thin the 1ntter tlange by 1 ta peoull~ .. 
. ' . . 

~onoen.trical.11 end irrt:>gular1y · corrugated. -arrangement 

suggests Ql-a.ping trom. ~wo high points . along ~h?~CJ.1nal . . . ; . . f . 

line. Ono of these pof.ntth the WQst aonsptQuou.~ m.1d 

· Si tua:ted. terlheat in t:r-otti, the neereert carclimil angle l 
' ' ' ~ ' 

. cre~d. A~ the anterior node• homol.ogotis ·.with the similar . . ' . . . . 

. . _tea.turo on . Ulrioh:la nwntosa and. witb. the enterto~ li<)de 

ot P.mpbiss1tes. . nae other MBti poittt\not S<> · 

procina.n.~r developed. and llPs$l" to tho adJuaM'lt .angle~, 

:!1.omologtsa wttll tlla sma.lle~. lower, postefior nod.e . 
, ' ' ' ', . . . ' 

ot lJlrtob!a. montosa and .the med.!an node. ot. J\.m.phtsa1~es • 
. Tho mos\ conspicuous corrugation tben . passes tr:om o,ne 

ot thee• nodes . to the other looping down the .. aide .. : 

t>t the ~a.pace ·between and demarldng a plateau likt.i 

.. flattened. •ea within the.loop. Setwe811 the o~te~ ·edges 

ot tlde lo0p. attd tM inner tlange •1 be seen- on~ .oi-

~wo, disoontinous. And t11oonspiouous ooncen.trtc cortu.ga.tions. 
' • : ' t ' • ' ~ 

On the Vellt~al slope. ot the more oonsp1cuous corrugation 
t\nd SOmG\Vhat b&)Und_. the .middle. u .• e,· JUt!'t b~loW and a 

little to 'the tront ot the bomolo~ ot the, med:tan n.od.e) 

ls to _be found the -8 ICirkbyantt pit .or muaole spot •.. 

The p:J. t ts c1%'oular~ not depressea.: and. ct·. abti"t. th~· d1Ql'llatexa 

of ~h:ree.i-eticulatton pits. There ia - taint in~oation 

ot a cardinal.ridge or oar1na extending close to th~ 



• 

hlft~ 'betwem.1 th& tv10 · no~s. ild.G cen. . onJ.1 · 'bU aeon 

lllND tho •ovarso t;ilde. 
. . ·'' ·' 

· '.thlo fQlll. ts c.¢ce~lr l"~lAtod ~o ttU'ic.'Un m~tosa 
' . "•• .·. . . . 

an~ ~o tbu f$GnUS. •iissttos but o1~out ot ell to K-p~ana 
' ' 'I • ' ' l l g·ono•• l<~Oll the :&at't0r it ditferu tu, its G~eu.tncall.Y 

: • 1- • :. , 

. . . 

CrA?l~'t,10111a 
I ' ' ' ' • ' ' > • ~. , ' 

~ . . . .. . ' 

tebe ~aio1ie ·fll· \ho •p~ns· ti~ c.nla 
' ' 1.' \ 

a.is llrJo . ·.so m .. 

Pl.ate 3 · ftSU• S- ?l - b 

0tttU.1t~ 111 ni(ls 'Vi~ ¢a.n~•m'\nflt1d witlt 1mf; 
... 

stra.~t~i\ h.1.~-lin()1 ~tbor ~'1U\V~ ~da and flatl;r·o~ 

ve11tral --~·· ?.'~ 11~n' bfi1n.Q Sc!ltl'Whn,t obu~ed 

'.bf ~ti:·t~t~ do not ~1~ th<l ~b~t;tGd inner ~..G;tl ot 
the .lE)t:~. 'vn.\ft but On$ wq aate~ ~tnn»Ae ittl proaenea. 

~g&s. ~Tdev~d:\J1 G ·v~·~-7w1 tt~~r~th •sit1 tollOfmti. by 

a rm1 ot ti1~11utinot h1Ad-.\t1~e f¥p1neltttri r~vreu~t1.J.'lg tll$ 

outw. fl$llfP~ . Vii ttdn. t~u. s-ow of nptnQlots Mtt e~ar-a.tocl. 

1Tca. lt ~three rows ot ntlwtntton ptts la• lnu,(~ 

•... ,t 



flattSG wt11h.a wid$, .thtn.m4.¢on~muo\\s ~ 

tii..1 .11ows· .Qt pt ts·. 3tiat b~lov/ tint abaVO th.ta 

.n~~·~·.ae WJ.U9l lar~ tJhan .th.G.a..-v~ •. and 

p~ps d~ .to ~~c thSmlfJSO ot tbO oart.ua t.t has 

• rnttlott .'-~~o •. · ·~ ~ina ~lttm1ds outward 
. . 

.,~nt~~l.1 anrl b1.dsG ·th$ out~. t1anSQ .\1hn.'1.·•the ·carapaaa 

tc .,r,t.o~d &om the' m<te. .'!!lC) .area 'tt!thtn the .hm~ 

t?..tttttte .. tft .~11tl7.~on~x .and·~ o'bf'~ly ttod.G4 .or·. 

rtd~d !n a. J'¢Ut#llY oonoontztc inann<»-• -rwo obtl~ 
nodes bw~s tho ttottseit tssidn ~~ be.,o~G~dt 

; eor.nnctat! el.ong tt~ 1llnsa-1me b:r e. 1"11 e.~st . 

obtoleto ~tliMl t'!·dSe and b;. Moth.or ob0QU.ra rlds0 draped 

O't loopod 4~ ~ tt71) .~~®· The an.tenor node ta 
, ' . ' . 

:~best .!n trOm tto.MJ~ont ~d!na1 ausl~.md ta slisbtJ.3 

ncte .pro~.nant .thao th.~ ponte .. icr. r.t should.be. 

cmpms!~d. ··that ,·the not!Alt; md. ~c.~s til.t.btn · tllQ 

1M~r· fl~ ~G ~ O~¢urG .end. t\'t\1 no\ ~ed by 

caritw.i .s:~.,_a.t.ion •. Oii the vontre.1 elope. of _th&· llbeU a 

11ttl$ 'beJ)l: .ot ·.tbG ntdale ~· 1;,c setm.1 .W1.th some ... 
' . . ' . / 

·d1tt1ci1trt a ~mall• at~ted., ·~ottti&>d..ttd)Grcle• of a 

11t.tlo J.esa.·'tb;;t,n ··thO· dt~ter at tv1Q t'Oticulation 
' . . 

.pttr>• •~U.eh ilvide11tly.~ks .\be point of' e.tte..c.-t. tor the 
. . 

actd.uet011t muaclea. and. reFOnents en :tnwi-t.~d ttt~~b~" 

pit• ·1110.tntire·murtaoo !e ~ "ttoulate with nQ. 



o~l)le ~~inl.io··pa.ttorn, cooopt ti.at the J.atge 

t'°'I of p1$S Jitef. Vd.thift thO fJUler flange lB to~lOWGd 
• • . :. ' ' ,! 1 

bJ a . soorJU.d. rmrit . somewhat smaller . than tllO. ®tGr' 

'O!' bu:a l•sw·· tl1Em tuooo or · th6 genel:a.l sta"'faoe. · 

· this species ls· oloeal.,v l'Glated to K.voiuta ft'am 
' ~ . ~. ~ \ ' .. 

J.e.tm~al. ooiTttQatlonau. itll more po1ntod .~ntltl and ~ler 
.. . . ' ~ :" . ' . . ' 

• ' 1 • 

s!~. , 1\ Ola() ·tte~embltJa ;c~acaphula. ~.t\~.·o~" 
,, .. 

but ,dit1·~~ moat' ln Jf.ta rAOre trt.ll•1ll;e. out~ tlailt\O• 
. Jrra all. t.•t tl1eae £u1c\. fl•oaa. ~ oth~~ s1mtlra1 tom . 

.. : . • •.• ' : . ,. .1 ' 

•1~r1~aa1n .. J,>1 "t· . or musolo s_pot• 

· ~\(J 41m&na1ona ot tv10 spoo!matw• both SQ4llV\-;bat 
. ' '" ,. . 

' L«~ath. 
troi6i:it 

.oo. 
.• 41 . 

':.S4 
·.40 

rt&t·k~· ~Uiti · n.~1>• · · · ' " · 

'\,• 

•• • • •. • • • ! . · • ••• Plate . 3 rt~. 1 a;. b: : : ·· 
iJ"brm outl~e and ~~ .. appu~1Ul~e i-a.tber &11211.lf~ 

to. x.1alJ~a:t.a.1.lut.·.w~th il~ ·ond8 ·ia~ .obt~1J..i·tountlod, the 
• • '.t' ~ I 1 ' ' ' ' " ·, • . ' • . ' ' . . ' 

ciwvat~~ ot tho .·l!.\~a vii thin ~th~ inu~, flM~ · mart) marl~ed 
an4 the~ tiaraJ·.t~ee>.t ~o~~. ~011u .xtat\<lf!cl tind 

'' '.,. ' . . ·~.t· • · • 'I ' . ,~· , '::~· . ~·.'. ': '. • ~ . 



not ft'111e4. It 4itters also in that the outer t1a.ngo 

lst a loa cmtlnuouo ~ ant\ •ln tho poaoeseion ot 

relt'4'$iW1v! 1eree ~nssd. "1tirttb9ml" pitt olmsatod 
~ 

~a1.lfi Vil tb the h1rtf#l•1tne. anct about three 

r<lticul(\t!on p!ts !rt length.· »\t.r\l~ tbs noding 

ot the omv-al t\n'la ta psrhaps evon •oro ob.aeuro ,,,th 
no iadlcat!on ·or a taetoon.iste c~tton 4cym. ovett 

the ol®• \llo. retiou1t\tion le aioo t.d.mllel" but laclm 

the conaplwCUB~ enlarf1,\4 row ot pf.ta next th& tmor 

flAntf!h 

i!lla BJ>GOlos ·also .-eaomblaa lt•~ quit& o1osol.1 but 

io clear~ diotmstdellod from that tpeclen ey the tact 
that lta ~· t1~ ~18· out~d and 4~ eo 

ara to hlds the ,outer tlonge Whevsao in !t.~ule. the 

lmes- tlan6(l !s aho~ and d.ooe not hide ti~u.t&r tlansa. 
nte &mons!ons ot the ~1e ti~~ natored as 

\o 1onttth tlte• 

_. ~om comnon . ln tho 1Jpp~ Iit• soott littl3atona at 

lacaJ.itt se. 

R'Ul~ OYtGbule · n.al'• 
P1a.'ta 3 .. new., z. 

Thia SJ>t'01ee n>sembles It.ooapbUla VGr'I cloaelN' '· · .. 



. . 

indbe4 In all c~acters but one. Ute·· inner t~G9 
OJ\ tb!a 1pecies le· short~ and.. as aluo·. tM aroa bGttltcm 

tbG flenpe ls not ll'J Stteplf bcltnad to thG plane ot 

JU!lCtmre ot tha YAlwe, f.'t la tu.nbor up on the.· sf.des, ... 

l$a.vtng tllei l~w but dtlltmo\ ottt_. tianp : tn sS.€)bt. ·whe1' 

Viewed - tho asu. ·fha ~~rkblrm• .pt\ ta 
.... . . ... ' 

untortunatalf cwen4 'b7. adhtWln$ matrix· In both ot 
irq two speclmon' so ~ $ta· ~tar OM·~· be · · 

~a<r>d. •o bG t11>lcal of the sews. it. . ts Sn.tWosttng 
to note the.t on~ of.·!&'· apcotmone' ts a 1en ·val:~ "with the 

.. weU ~ecerved. met lr'Cil from J..trix~ .thus · 

dlap~s tM ell~' ·rabbettlng that l& npeoted. 
' ' . 

• ' ,' ' • ' ' I• > ' l •' : 

mob al~ that. "2.mout. the on11' arit(;)l'f.on 1Vt\tuable in 

orientation ta the tliSht11 more prcaounctld e1ovation 

ot the anterior o1t shoulder node es· COU1p~a4 m. th the · 

poaterior node.· Tlda oa.n on11 be cleerlf e~en v1bcn the·· 
atpara.te4 ~ lu 'riewed · ttom the roverso d4t. 
·and ttara .a.1'o1n\ ltbove tlio hlnBO sso -~ to see the cOittours 

ot tho wry o~cure nodes comPare4 tU.roet11 \dtu 'the . ' 
• j • ' 

ltm.iGht bii1p oetge l tsolt • 
'1da lo the ot\l)' ~ .. ot the genus Kl~ ., 

ctoae~ oontotmtns u. out1tne wtth !t.,eb1tana 1onea baa 
a.fl. inner flange 10 llttlo utent1.64 u ·to ~~ ·the 
obs~ to .-~e disttnct1$' tbc'{luter t2ango without ~ 



ttlttn!; ot the l.1Jeo1men. 
· ~a df.me..,,S!<>ne· _,et: · 

.aa ... · 

.4s ~ •. 
11atb~ ~e t~ tho. UJlP,W Ft• SOo\t . li~r~~tono ot 
' '" ' 1 ' ' 

~1\W•· f~!PIIISSI~a ~. 
-UI · "'ttefin~· .. · .. 

~mors ·~. thta genus because' ot tl\$Qt moi't' 

oV . .\&e~ oJAbon\te ~tatloti eltould be tlXoGptional11 . 

~uable tor l'UWp~aGS ol COl4r01t\tf.on1a fh~;t ·~~ an 
-~-t. :el~nt In ~st. ~~lite;o\\S a~oodf) 

~· ·.·~.·a· tn epGC!of,l of 1'he &lr1ua · MV• been 
<iaaortl;e(l .M ,Ut ·Ma tbt ltre:~i~r.h'4 l'Wl~· ot· ~ 

~· ¥• bM bean eatahl~ehotl.•' · It 1~ to ·\lO hopt'i4 ·~iat 

w~k~ pe;ri1<.n~.e.til$ in the· ndd~rttimnt oit· t'toltls 

tt11l f!i~ opportunl tr ~o pt\b1luh tl~~ fill~~ 11ut 
onJ.y't-Gla:etvo' \o .m<J.N ot \bo~1U1$I f1l~tml~oi{\mt 

Ampblo=ttos cmtt·om;ttltl Ul4:lob end »asaler* 

1ooa-rct~-:bye' oant,ron¢~~ lr~~ch _mt\·~sle~• .. 
· 1\,.oo.u •s ~ t1.i.:~nu1~No.l44G1VPl,.so.p.1ss,,.1 .. i:i 1.t!ss.u-i?. 

' .. 
~........ ' 

' ' 

ts:n.Amphlontou oanwonota n~l.tmi 
J>our.~~•Vol •• l,_Ho.3,lieo,.1927tP•llO?,pl.33,tig•10ta-b. 

. . ., 

1 I I •' 



. ·. eatapaco s1:11)..db1ong in n1ds v!owt car&al an(Slee 

a· 1ltt.l\o sree.ter than n!ntt1 desreen and &l.mos-t equal. tn 

s0010 apao!mans on~t !n othet'n tht\ .. othert being ttw ehes,,er. 

The Mtetrictr card.tnal angle., ~a an obscu.ro eplno•U.lw 

ttt'oJectlon bes\ eoon man e)wm!nGd. tr01a tho J."overee old.a. 

~e mdti roUn4 me.re or ittna enloott~ Sn '110 ventral 

·outJJne which Sm· flt\t1y t\onwx. Ob:Uqulty elli#lt md 

obscure, ~'bJ.e. tt!nse•ltne atnlaht end a 1lttlo leas 
. ' 

·tittm ~' ~ootest length, sl!f#ltl3' tlapraaeod. ·The 

ec1~ of ttio lett ·VtUw ta rabl>Cttad. tf> taJ~o tlto bGVolod 

Gd~ .o:e thO rigllt tht'Ul otroct1ns a. n\1ght ovorla.p ot thO 

left · rtrtni• the ft($>.t. . f!io ~Gin ts na:rrow, wlthout 

ratlcu1at1ons: and. cont!lm.toue ~ou.nd thtt tree edges t.rom 
• ~ ' I 

angle· to &"!Blot·· but n~~-Ol' on tho ~ds than on thQ 

vonter. A canna.te mite~ tl~. b~a the margin tor. 

Sta entire · l$1Gtb ootna ooparetod tram tt by a sinz1e 

~vf row r:t ~tiaulatf.on. i>!lto. · S~ar*atod trom tho 

out.or tlanc;o by t~ioa.11Y tour, norM>tll:neo tlu:oe and·. on 

tbo enttn ·t~ tows ot rotia~.ala.t1on pita ts an f.nnor- ftange. 
. . 

oonmplououoly osrinete ln older opeotnene end paasms within 

And above th& outer tleAge trcxn angle to anttie. The 

Mter1oi• and pllatortor nodos D.1.4a ride~.· 11lte and- oariuo.to. 

111cy m1 'bo ea.tu ~o ar!oo at the se.U.ents or the card1na1 
. ; . . 

rid69 about one thlrd th& wa?. in ft'<m each. angle and 

pEv1tdns ®'m the sioos .ourvlns tJ118ht11 invtar<llr dio out 



about ·the wttttb ot t~10 ret1ctll.a.tiott p1t£J botorG moot1nc 

th~: 11\nor fln"J.1$$•. Tltare ta a vrol.l developed ~11\u.te., 

~&"1 t'1deo. Co~t as tt b1- the· l')l"ot.ruatns ea.sea of' tho, 

~VJ:.(l#~. pltlt·ee ~110h .1J$n<J..t· outwaf'd in e~ .. 
sa.lfion:t.a at the J~ure mtb thfl ends ot tile naea 11lt&· 

ant~it.lr and poaitertor r..o®st .the; tartlieat .at thtt Junoturo 

t4'Mi tll$ em1 ot;/tho anterioi.•. -rtio :d;Qraal pltt.to f.tst\lf 

t~ ~QW. and eumests a tlour..tlo•lin tn outline ti~ 

aoen i~Jm ·abov1,.mth t~l#otruc1111S mecUA'1 nr.xiee doing 

811t1 a.~ tha ero~s·~ •. · lt n1Qtpet from. both B1doa to the 

1.?llpra~ood h1n~ mtid 1:tears a s!fie;le MW ot 1ndiatil1et, 

1~11{Cthth1~d lfet1culat!pn !litr,· nonr !ta ·~ea at tb.~ ba.Ge 

or· tt1a p,-r·otru~ oartr1e. or tho curt\i11$.l ridaes • tooa.ted 

subcantra11y 1.a the %AOOt conttj,l1tn1otm' toa.tu:ro ot tho shell, 

a. rottndot\ elmont 1lB'ill!aphartCftl ~m node rroiu tln'*.l to 

tour ot "tho bo<tf reticulation pits !n diei.mator. 1'119 

e~t flt t.'10 vatv• td.tbL*'l tho/!~ tlango tu.id cewdJ.ntll 
. . 

*1.{~ !a noatly li~t!cule:t~d tn. no detJWit1al1le pattern. 

Oltoopt ·a toueb11 <.mno~ttttio nrran~nt. ·'rh.n surf'aoe 

·or the mad.!at1 nocto tu rottcula.ted, tM pits .oo!na 
oonoplcmousl.Jr amall1r t!)llQ. thoaa eloew!iore. · A , e~lliptlcal 

~t·:tr!~b10n.0 ptt_ or mtlelo s,ot :tn f'ot'tnd. Just bGlo\v a1d a , 

11ttlt.tt to. tha ~t ~t tho mt.lien nodG tilth Sta 1t:l'lB 

8.2d.e t!lto4 obliquely upWa&'d. Md ton~d. 111e 1e1lgth ot 
t!ie p1t ·a.a e.bout thnt o~ 'fii10 reticulation p!ts Md. 1\ !e 



-11 lm,pressad 'belor.r the m$!lhns ot. the:· rctioulo.tions. 

: A•: C0Zltr"~i\o.tna resembl>.as most (l).,oaely A.at.rt~ trom 

which· tt . ~ to· roeflily dl.tfor~t!atod b:i tlta l.ao1: ot 

the bar: CO!U10tlt!n(l the ntadf.tm nodo \~$;th tho. l°'rro~ Md. 

of.· tbc . pt)sterior notha tn that spoof.ea. Xt dttt~n trOOl . · 

A.mgc1tms Gtr\y !11 !tt\ moro. reatrtotod. and tJh..'U111Y .· 

4of!nGd. mott!an n~do t\.fil\<1 ln th~ taot ·that· lts ant0'.t'i1°jr 

attt\ poalertor nodos are not Joirt~d 'balm tllo madtru:r node 

a~ Sn tlin.t, spoc!os.: ·. ttQltl A.Cba.ppelenn!s nountb• t t . · · 

tha fMt that the a'l'Jl.t.ar!()r no~ 1n tllet npec!es it 

CQnt!det~.'blj aborter th,.ry_..,,_ the potltcr!w. ThQ d.1mene1ons 

~t tm.w tipeb~rt.~. ~.-
.!Jtm.gth' .62.·. .es· ·82· .• es 
Bel~ .s1 .4..6 139 • t.11dth ..... : ...,,... : ..... ·fl 

1.h:ts !s pot1'1Apo tha ntd~t,,.:a~<'..ant ontrs.Qo{te Sn. the 

l.fpp~ li-t., raeott l, .. !lentcae e .. t loe..~ity zs. !t hnt; .bGen 

touncl a~ the Bt'.wt» hor1~on at :l.OC;il.!M:ea ~., 12 Md ,13, e.rv.\ 

ttt. tlll) !~¥11tc:r Ft. Scott l~$t cne at 1oeellty Ut, :e.l.so 

in tbG Upper two f ~~t, ~ th'1 Ie..bGtte shale at l.oQe.ltt;y 43e 

' . 
P1o.t<? 3 ft.Sf$• 7 a. -b. 

~aps.ce w.'.b-.oblcne In s1ifs 'V1ev11 hlnse st~gbt en<! 

allahtl.1'. short~ than tho greatest . loncthJ ~ 



4?. 

ansles a 11 ttl.e gl:'~aier tbatt n:lneiy degrees and. nearly 
•'' , - I ,. . ., ' , 

equal:, ene ·being the .. s~sr tn'J:$otne specimens and the 

c.ther tn others. The ends ~e· :rounded, the' poste:rior. 

1ese so. and.. somew~a.~ ·.oblique.~ wf.th an.al.most. wb.angular 

Jurtct~~e ~i.~~, the. poe:t~or_ e~ ()~ t~e vei:itral p;ro:~~le~ 

.. ., 1ts~lt :very· t:J_lf.e;ht.ly. concave •.. '!'he edge. o~, the left 
' ,' - • ·,,- ; •.• •',1 ' ... ''·. . ' • 

. '1ttlVe.!s. rabbet~e~, t<,>,.~~'.th~: c,~veled~dg~, ~the 

· "right :thu.tL()VCrla.pp1ng: it. slightly •.. The margin 1e 
:.. . .. . ' ' ' • '. ' ' ' l ' • ; ' • ' ' • l : . ~ : ; • ' . ; 

narrow,, most so, ~ the ~~ea .. are a.pproached,i and v11thout 
' ~ . . . . . ' ' ' 

•J '~ I \ 

ret1cul.a:t1ons •. A ~nate outer flange, .thickened 

distally• :borders 1;ha margin tor. tts entire. length and 
' ' ' • j ' ~ ' ' ' ' 

' is, ~ep:;ira.ted from, ,it by. only a narrow ~'rY.indi~:lnct'. 
. . . . ' '".,~ ... :. ' ( ' . ' . ' ; \ 

. 'l:Cf!l. ~ r~ticulntion pits. (Separated from the o~ter 
' . t ' ' . :· . . I ' I ~ ' ' ' ' ; j • ~ f ~ 

as the. angl_ea . at'e approacha~. is ,&ll .~er, flange 

;·c.onsp!eu,oualy .c~~ate ·~<1:.P~sa1n.g_wf.thin ~above 

. t'.he . oute.r flange ~om ~gl,e. to. angle. · J3Pth '~e 8'1terior 
• , • • ' • ·.' ' • • ,' • ' • : ~ • ' < ·:, : ! 

··., 

and posterior J:t.odes .. are d~fined by wel~ .ctwelope4 .carinae. 
,_ • ' ' • l : ' ',' 

, The. ~~erior Jn83f: b,e said ~o .originate .at th9- s~ient ot the 

· ~nal r!dge formed at . the Jtm~ture .ot. tb:e two.. . It 

passes . obliquely dovm.vys:rd. Elt!d back.Ward w! th only 

. a. sli~t c~ d11ng out about. two rows of. r,·u.culation 
I ' ' l ' -, • • ,· • • • .' , • ' "• •. ' 

p1 ts trom the. inner tlanga. 'Xhe carina: of 'the 'poster1o~ 

node ~ be Sa.i,d to ortg:ln&t~ in the same wq as 



the ant~~ ov..ocpt somst'lhat o1oeer to the nearb1 

ansle• ·it paese~ obll~uo~ d~d and. baol'Xtal'dt 

paraU.allns.the antwior' until at the 1ewl of tho 

oentral no&> wllere lt turtill ~1¥ totrw.td to moat 
• 

the oen\ml nodtJ u tho tom of a hodsontai bar. 

ibG ~ ot too anterior and poatet'lorw no4e8 toaethor 

with the ifto1utled.se~t at tl• ~ t!dse and the 

modlf*n nod.a torta a ~ft capital a. tewmed on 
the left valvo. Thero is a wall · dGVolopo4 oar-1nato 

~~ _.idtle f~d u it b7 the proJocting ettsos 

. of tho WlrraR d.oraal plate. Wba cartnate oatdtnal 

ridge pro,.tocta outward Sn eaU.onts a\ tto Junoturtt with 

the ·dot-Gal end.a ot the antor-ior and posterior nodoe. . 

The nanrcw dorsal plate ls much ·\Yid.Gr at the anterior 
self.ant than at tho posterior which 1B obscures 1t 

alopea eba.rpls' to the Smprosoed h'!.ng$ md. ls bordered 

at tho base ot thO oortna ot the cardinal I'!~ br a oingl& 

roiv ot ret~cula.tion plta. 'Ibo tJldes bear· som9v1hat behind 

tha tnlddlG a etsal.1 but pl*adnant sttb-heml~plu.rioal. 

median no&> 'oS.ned. as ~tloned above to tho lower 

end ot 'tbe postorlor nod& b7 a hortaontal oeri.na• Jue\ 
bG1(M' and a U.ttle in front ot th& modi.an node is a 

aub-olllptal nittrk~" pit or musole spot• t\bou\ the 



·ltnt.lth ut.. two nticulat!tm p!t.e end wS\h tta l®G uJ.s 

tb11cJ.U:Ol1 UpW~4 .aid ton1@4• , Tho min area 

b~tt·by the Snmrtlt·flatt6$ end oartlinnt ridge· ls 

n•\17 l"et!culated. but. vdthout re<10rntsablo po.tt~m 

t:\Oapt .. that. as in all.~ate ~titl 'of tha gonuo 

knm4l to l#tl .tho ptia bord~~ltl the oars.nae ar~. lersa~ · 
t!ian tha othor~ and seem 'lo c.ontro1 th0~ p®tem., Thu 

utU.an nod~ la rot!culAted· btlt . on a mt\Ob cniall~r !cal.$ 

than. . tho riost 0$ tJia ca.ratlUCfh•, 

1ld.e totta ts C'--~11 dtttot-Gntif;\ted f.r9t:i A+oonwanotUG . 

wbtcb tt mtJst n~lt r-e.aembl.(tn•: 'b1 its ~llar m.Qdtm nod.Gt· 
. . 

tbo hr#t~r41Ull ~ cc:mioot!ng t!lat node an.4 carSM. 

ot tbt\ t>QBterlor ~-; b1. Its ~latiwl.1 srent~ · 1mgtb 

and. m.?l'*O o'bllqt.te pasterlor · ptof'ilQ•, Xt~ ~1\ao ·&.r$ alt;io 

moro ttdok$11ad dtata11Y• : Its d~ plat~1 n~ · 
~1ctllarl.1 postertorly,, m1d \ho ventre.t protl1e cono.ave. , 

Awmsa <llmanatona ot t\vo speoiili£ma area ; 
.n zn •. 
·«> sn. 

ltotwratei, flbun<1M't ln th~ Upper it• sco\t Hmstono .at 

l~1t1 aa •. It ta nloo pre.soot· a\ .. tho a~ bor1aon 

a-t i~1t1 e.. 
Xt flOO\llQ tittt.ng that this hantta~ llpeQ1on shoul.4. 

' 



so., 
tor-·· Dr. l'•. V •. R~., both ~bers ot ttw U'ntted. Ste.tea 

Gool~;!ettl tr'~ and botb .l~vlftg tQailu valua.blo 

',· ' • : i • •• 

·Plato 3 . n.~. 8 ·A -b. 
~ .. ~ ' 

~ptlet sub.obltmm ln cteto vtew• hinge $'tndG;t1t 

or alisht11 conca.w, eltshU, sba'ter t~1 tl10 groatest 
' . 

l<m{Jtli, d.epi-aseed.. C.d!nt\l enslee sub•eqt\el and.. · 

ratt~- obtut». ~dB WGnJ.y rr:tatt<lod1 i&be 1'>t.>eter1ioi~ 
.. 

satlGwhAt . tbe ld.~. the wntntl ~otlle ts eltf;htlsr 
~ , ' . 

oon~w fAIJd!e.U.y. end .rounda smoathly !nto t~ptl4$ •. 

. ~ • ot tb• let\ valve 10 o'bsou:tel.1 ra.bbG~ttad to 

'tal{t· the at~er or boWled. ~ ot tbe rlsht thus 

o~lapping it s11ebtl1• The ~S'1li !s nattow bt\t. dlatinot 

and blende d.onel.11 w1th \be ~'w ~orsal plate, thus 

together enoiroUng the vaiw. i'htt outer tle.n.ge is 
"'. i 

poorly de~loped. end 1e represem.ted ·by · e. narrow canna 
b01rd.ar1tne tho maretn tro~ Nl.(tle to en.$1..e• lt is vdc~st 

e:t the eurvatw:e Jotn1r1c th& ends end venter end. :· 
.. 

natte\veet td4-'VfM:1t:ca:111 and as tho ~al angles e:r0 . 

approach')d. ~a. thtn ~ttt @Q"Ve · t2ie outer ·nan~ abou\ the 

width of two n.t,tculat1\'>M ta a itoorly. dGw1oped· 1nn~ 



n~~ \1llloh, is no\ cai'!tm.te m1.d. 1$ !\laust · !r. uot 

qu!te ~seed b1 the tatlcule.tlon masMtu1 · It 1& bout 

~1op~d ·ventn\l.ly · ~g ar~· Just bet ore · t~..<Jhin.s the 

ant~o~~ Me\e .81\4 le &.bamt or on.ls' tetntl:f 

· ~lopGd. ·vosterlo;rl.r• Tlio t>OStertor ·node ts 'Vf!A"'3 

ta111tl1 d&velopod to obco1ote. !:tle entet.1or ttod.EJ tu 
S-Oli!"eaented bf a rounded non-ca.r1."lllto. t~~f'(! or eom'3 

reliet• ~tf~"l:f m !te anterior side.- It ~ 

ba Mid. to or!glnate at tl1e slioUlder a Ut.t1o bobtnd 

the anter~~~ .-Sin end extc11d d.~ th(t· s1c1.e, 

C'U.\"'Vine nltetttl1 b?eleBetrd atld. ~£$ out e.bottt tlio 

'Width or' t\10 "'tieulation p! ts t>ator~ '. na.cb!ng tho Uh"lel' 

tlango.. 1"'nt non.c.er111a:\e 4~ s-!~a !s ehort and 1e,; 

continad to ·the shoulder ~a. i'he medieut 11odo bae . · 

lorr i~11ut end is ~lott'94 as A low ratmd.ed. ncn-oertnate 

rldse· o'bl!qufll:,t torwaTtl_ a."ld u1~v~.t1ll -11 bl~ds "1th· 
'; 

the eho::t· ~'"lel. ri~G ot tbs el1ouldor w'.aicll ts !tselt 

formed. b;r O<lUluanco of the mmd.'i.td. mod.1at\ node, the 

. CU'tU.nat rtdae end tha anterior node. the dorsal plate 

ls nei.rrmv and appatu:s u a continuation · ot ·tJle marstna • 

lt dooa no\ extend ~ t() cthe ehoUld.Ws ae a clearl1 

d.ottned non-reticulated. plate. ·UlG •YJ.l'kbyann pit or 
'. ·.,.... ' 

mw:solo spot lo SU~ttcal '1\ OUtlf.nOt Md. a.bout 'he 
' r • ' ', I , ', \ ' ' \: 

length c4 two ret:lculetion' pits. It ta sub-Centrally 



located below· arid in.tront·ot: the.lower ~,f)t.:the · 

tnedimt., nod.a end, ·tts lmg ans U.ea. parallel to: ~hat ~f 

th$ node• .,.nt'* ·en.Ure: sttrfaco o~ tJ;t.e .-valve ~xc.ept. tor,. 
'tlha ttarrt1w margin · md dorsal plat~ , is, .rat.iculate wt th 

' ....... '••"<'··., 

'I., I 

· · , 'tbis 11peeiea is perh;a.p1:3 . nearfjs~ t~ .A.•P.inguis but is 

·.-aa111 .41.st!nguishad· by its con.cave, ·ventral prot~e • 

. ·tts cartna:te .outer.tlange. and. tts b.etter. ,det1ne~ ,ridges 

·and•nodes. ~xt .<litten·frQm A •. (la.ttoriens:t~ ,B/lrlt~. 'by 

"its .lack o~ a·:carf.na a.t the· i>ositton .ot the. median node and 

·tn·that its :l.nne:r. tlanga is. not .only hon-~~a.~e but 

· weelter posteriorly. and .str()nger. anteriorly~. 111:. making .. 

caaparlson witll this latter.species I reverse. H6r1ton•s 

orientation. · .. · · 

~" 1'his species tor.ms an interasting connecting ~ink 

betweel1. '.tha·. more typical·. member$. ot ·.~Ile ·:.gent\S, :wt th :W.~11 

.. developed genex-1c chara.otars· and .th~s~ .. such .. as.·A.p1nguis 
'' . 

with tbesf).oha.X"acters less well:developad:ormo~e,obscure. 

The ·dimension$ . ot .. two. ·representative spec~n.s. 'verage a 

Length ... 
He:lgh:t 

':,••.,' ·I:' 
locality a. 57 and zs • 

· .• samm. .. 
~3SS mm., .... 

. '. Amph1ss1 tes p1ngu.1s Ulrich an4 Bas~ler 

1906· ~rkb7a pinguJ.s Ulrich and Bassler 
Proo.u.s.N.MU.s.No.l446,Vol.XXXtP•l59,pl.XIofigs.lS·15 

' ' ·"' 



C~tt.p~~(it t.rtl.,.()tt&l.Y arol·t~tl e4,1d thicl!;·· ~\\b•oblon(l 

. in td.cte Vi cr11; hin.ei-c stt"tdel'lt t impretlS(~tl \1(;rtw~$n · · 

. the ahottlt1~rt-i• ~o~JtJwht~t t~ho:-tor thm1 ·gi·eattltt lerl{Sth. 

· · r..n~ts even1lt nim~a, ·ventral p:rotil.e elt!lost tl(l.t Sn the 

~J.lifUa• ro~tl tt:.wex'tl t'.bo eui:.-w. rha on:rdtr\01· an;Jlos 

c :ti,r(J' t1'bttUUJ' Md Ult'b~qtlt.!\l t 'the 'CJltel:it)t" · Itorluxpa ' t.t).ta,t1tl1 

; mt#e t$lr};od. rl4lrtne but a.· atnsie Vt:fl.71" porr~ ~iaht· 

· :~w ~~\no.loft 1n ir~- co!l('t~·U.ons l: have not.· 

. obs~ i~htl ra"bb~tting. or th~ edce ,.,r tho lef't .. but .. 

•. thE)· ed.go' o!t tl1e right .~ue~ste. t1l'tt lt~~l overl.ap ·or 

: 'tho left. . 'rho- l'ilt'l"e1n which e~~te:u1s tror;i a.11elo t<> wizl.O 

, •tn t~rt>tl bu.t 4!.stil7:0t· anc1· 1s bi"oc.t'l!ir vent .. rolly. tl1on· on 

·t11c· en& •. Th~ outer flNlSO 1$ rapttEu~mitod· v~tre.11:­

e.ud ·anteriorly 'by o.1~ but .el~1' .a1,se ttt~1 trotfl .tb.o 

· t10re*in. !t 1n onl3• t/f)r'f slightly <W..r1m.ite cl.t'tb& .to tl14 

Mtero &rual ~naretn Mti 1~1ot d<t\;~lopsd ('>.t\ t~ posterior 

· Md• ; Th., 1n.~01 .. tlM~ io vasuuly. but rocogn1.?A.bJ.1 

e~rasso4· vent.rally a-id ent~!orl.1 b1 a m.oro abrupt 

cinatUre ot tho surtacG oi~he valve four or ta.w rov1e 
. ; \ ' 

ot ~tioUlo.tton pita Up ttom th' outer t1at1ge, Xt ts 

~ecagn1.sabl$ potJtsrtorly, no~te an4 crossed 'b7 

tho meshes ot .tho retlcu31tat1onc., The poster£or noce is 

· o'b8o1o•to. t1hilo, t!1$ anto~J.or Se p:recent but lowt broad 

Md rounded.· It is e3pntJeed ea a· riotmd.Gd node at the 
; .. 



64. 
a11at44er geadWl.117 b1911.dlng ~to the contours of tho 

valve w.i1'11 Just belovi tlttf lewl. ot the •pltt• tt baoomoo 

ttkll1ttnsulebab1e. ·. · Ita el\'torlor and. dorsal. a:altet 

·iii)· QMBlderab1~ bt\t la ~oel.1 \O bo l'GoO~:ilGd. }>O$'tGr1or"ly. 

fhe ·.~. r4US$ G.lprl?S$Gd onli; near tlM') antedor·elld.· 

lo'· sti~t ai&Al' Zhtdlatli.1.Qt• · ··tt en~s td.th tbe m~;. .. ior·nodo 

Into, t11e. · t~tlon ·~ tb&· ahottld.or~ · The ·dorsal plate · 

au a c1eat'11 de.ft11Qd fln.ttleh n~ttoQle.te area Sa· 

•nth'ai,: wantliig · bt.tt h pl:'o'ba.bl:i 1*epreaenta~'t by tho inner 

oJ.opa · ot tbe · llhouldet t~d. ·the b1nSG• · Tnr#e<Uan node 

ia low t41<1111 dei'tned itltb lts longer &ltlu alopms· obliquely 

11p\;ard at1d tcw~. It. eitentta a. ·&n. ob-a ·1ow ti.die to 

tho ~1a1 ridge 6.'~ the shoul®r• ·11:\e #Kir*abya%iu pi'G 

w- mueo1o spot I.a· 1argG betng abau.t· ···e.s 1.~B ·aa t~e. 

~etiou1at1on. pits. · tt ta sub-aUipUQ&l in mt.lino• 

deProssod and ·with iia ·J.Qna 8-~s obliquol.7 upward and totward~ 

· :tt ·!a su'b..cGntraU.y ·locattd 3uat- ba1ow and to· ·th& tttont of the 

median notl.a·. ' tbs elltire' wrteca e1!Copt1ng tll.6 margin ts 
noatlyt'etlau1ated. 

i.'hio er>acios :la UstlngU.ished ··ri-oin A•r~ vihiel1 it 

.reamrib1GI somav~1ia.\' 1:q 1\B ttoi~· obscure· rtdgf.ng. Md· nodlna . 

and. b;y 1 ts ~eater- nlatiw· heigh\ and. c=wld.t7. '. 
fhe · dlmem»tona atet · · 

.. ao·=· .40-. 



lt Jd.11 be n.otrJd tbat trJ:9' SpSOimon tqbonn1tlombl,1 . 

ler~r tbnn thats otig!nEJ.11.doaorlbeA ey trlr!oll,, 

and ~~lor.. lt do~s not dtfteit, hov:o\-er., . tn a~ 

other ~spcct· end. b.a.rdJ.1 vm:rrentn thn. oata.bUel~nt 

ot .a ~&ty .lJa.so.4 on st~ ·al.one. Cortdnly n~t until 

mote cpoc1mens of each .~ stu,rt1o<:t to . learn wl\othai- nr .. · 

not tho diff'eronco •tn lit$ to constant ... ·%twill be · 

notod that· I ha.VO -~t)d the <Jti~q,t Oi'ientati«l 

ot.Ulrim md n&.sele!."•· .. · 

~..re t.n ttw Upper irr.. tcott limastono at local!:t.;r . 

. . 
Plata 3 ttss. 10 a.- c. 

Outlttie su~oblona 1.t'l. ~o.o· View· ~sttns. that of 

tho pelecrpod. senits A11oriema.. Hlage ... Une ·stre.1£rlit1 

nearly ·tqual .. to tho ~~at$s\ length, ~ssed tar · 

noe.rl,zr l ts f'j,ll 1angthtr ca.rtl!nel &lgla_s obtuse• 

aptu*O:tlmntol.1 equa.t. rha ends rounilad.-. tho antGt'1or 

more el'..arply tl~"'l the posta:r!or wh1cb is . tht~h16?:ior • · . 

Ventral prorilo 10113 end. noarl.1 straif#tt btit. som3'ii111At 

C«lcave at . the m!ddl@w 1$til val.w with its o~ 

ftb'botted to tati:e tho e<.'t.Ce ot/tbe/r:itllto th\ts sltgbtly 

OVC4'la.ppms lt. ildB ovorlev so obs~d td:th d!ft!oulty 



56·~ 

When the two val.we ere closed. A narrow 

~&~1culated ~gin _extends .trom angle <to .a,nel.e and. 

ls -w.idetrt v•.m:tra.Uy. The taa.rgins are sl1ghtly tbickenecl 

at the _edge or' con.ta.ct to form an _ ln<listinct 

flange ne>t to be contused with the tntoal flanges 

o~ the genus. .rust outstde the margin :Md 

separated .tram 1t by_ a. natToy.t groev& ls .a low but 

dtstinct carinate outer flange passing h'om angle 

to engle. t11~hin and above. this ts en,other . -

1ow but distinct flange •. the i!lnt:Uf flange• which 

also passes from angle: to angle. _ 1be two flanges 

are separated by- three rows ot re~1oulat1on 

pita arranged ·rather st:rik~ll7 1n alternate_ series 

· - and persisting as smaller pits well hp_ t~ 

the englbs. With!n the• !n.ner flange and. bf;ltween 

it end th& central nodiferotts- area ta a flat. 

bend three r~ of reticulation pita wido., which- ls 

cle~ly t1ef1~ed ventrally and anteriorly but which 

blends out on_ the posterior end. The- x-ounded 

and non-car1nate anterior node is quite pranlnent 

on 1 ts anterior face and less so posteriorlY'. i-'\ 

miw be said to eris& from the rounded cardtnal 11.dga 



., ' . . ' ' ·; 

at: the shoulder-and. pass down the side- or the · 

valve with a. sligb~ backWar'd. ctu-ve. eying out 

rather :eu.ddenly a~ th.e ilat b~nd: or border withirl ·. 
·, \ . . ~ 

the 1nner flange:~-, Th& posterior.nod~ is··1ess .. 

cleerly._def:lned···tlle _anterior and 
pasae~ trom the cardinal. r~~- downwai-d and·· 

ronia:rd bordertng ·the fl.at band and obscurely ' 

.Joinlris the lewer end -of the o'bs~el.y rtdge.:.11i~e · 

median node'• - this latter :extends thanca UpWard and 

torna.>:4 to .3otn ·the card.irutL: ~idge ,Just :behind the 
•,, 

dorsal end ot the. enterior node~·- All are non-carinate. 

·the anterior and posterior nod.ea,., one blending ittto 

~he upper end.of the-.obllquely elongated ma:dian nods 

thr~ugh the -cardinal rtdg& and the other to its · 

. - ' -_. - ' ' 

on the_ left valve. The cardinal ridge -1.s long. 

-rounded and non .. ca.rinate forming the shoulder 

en.teriorly _at. 1.ts ,~unotun with· the anterior 

node and the ui)per -end ot the median noda. ·There ts 
no true dorsal pl.ate el:tliough the dorSai outline ·is. 

elonpto cardiform. the . sub.circular .a.oai;-CeJi impressed 

"Kfrkbyan pit" or musole spot .• , a little larger than one 

reticulation pit.rt ls located medially somewhat 'Mlow 



tho ~~ ~ a ~Sim depr~1on below tho· 

1m~ att1~r1~:e1G~ !:ff t&a· md!mi·nodo. 

· ·~.·. l!nt!h'\'> 1$~e.c8 '!rlttd.1' ·tt1e· ·inmr f~~ 1s 

e~cept the il'tr, .. f1~~ .•. 

i.11e· &lW1~i of .th~~ ·1n ·th1tl · ~toa 

~ m¢Gt cl~oo1lf ~ ~- It: 1u ·eetdl7 
~ 

4Uhnt:itk:te4 ~ tbe,t. &peehtt:• ~eve~. b3' Ito 

·~· ~lat1w ·iengtn• tt.1ld lts t1'f} ·Cor.tBplmtotm carf.nato 

t.kmpn_,. ita allar!-.~l!l«l rtb.epe .le cltlo '1rer; d!atlnctS.vo. 

· ~tons or t.wo er,rec!tlem era: 

•'3*-
.2a 

:.sa~ 
.41 

Udo tora !u ~hm- Abun&mtr In tht1upr;nr Ft• $Ct)it 

ltr4ettt,1~ .~ laca\1ty ZS.· It bM oleo b&mi, ftmld at tho 

~ ho1~t~ at loeull~ ~·· 

ft~ld.e1d.te9 -elmpUa~ · @• ~ 

Ple:t~ 3 .ti.gs., 1 t. a - d. 

:rom o~.obl<mg t.t!th rounttott eJ.m.1)nt ~ 

e~ .so ~J.y ·allkfJ· that. it. ts ~sdble to tell ~'\6 
. . ., -

tlrott the ®ttar.·. ·at~ ~ell a\ tJ:10 jua.eturcs ot 1J101 ends 

t.tltb tbe atratsht h1nE1l-lt.11:e obnoura . and e.J.~e tlitwu.t a 



~~: 
wu.t~·mrt1 diotmot anslo at either end. 

Ventral 11no stft\tght and \Ml? otmilatr to dorsal except 

that. tt ~otn& tl1e ends more emoothJI'• Dorsal new 
~'~ sub-oblons with ~1•1 aides and. bluntlf 

l'QUnded. ends.· Valves sltattti, un.cq;ual~ the let\ b~Sns 

~bbotted on.it• !mot edae ~ound t,he ttoe marstne to 

take tho o4g0 ot ·the other. lberie iB a ~w smooth 

~aln• widest · • the left. '1alw which pes1es oompletolr 

arQU.fld the iJalws. No wl.01, nod.es Q.~F'J:ruiges ~ 
. ,._ 

d.r.n,"t!Jlopod~ except tba.t uw antoro~rsal region is 

ellsbtw tdder than the i>oat•dorcal whtoh slopes to tM 

dorsum more flatly. Tho aw...race ot the Valves ·except 

on the marglna ls• t:t.Pioall1• oblourei, rottwlatod tbo\\G\1 

tho rettculatione rtttq be !n par\ or: atmon entirely 1ecld.nst 

bo!ng in 11\Wh examples of.th~ undewlopot\ or extol!o.te<J.. 

A Oirc\ll.as- •1\Utkb,an" ptt or imtoole epot ot about the 

M.Wll6tttr ot· tflO ret1oulat.1on · J;d.te end. no\ improaood below 

the eu:rtace ts 1ooatad at the centek each val:ve •. Short. 
f 

aptno1ots e:rtse trrogu~ly'~ tht l)ointa ot Juncture ot the 

meshes ot \he nttcu1a.t1ons, oi- 'f!SI· 'be abeent tram 

tton.dcvelopmon.t or e:cto11atlon. ~eea are ottenmcst 

prctdnm1t neat to tliG ventral amt end. ~alns and. ma,y be 

homologoua with tho oa.rina.te outer tJ.anee ot some AmphlsstttON. 



' . , ' ' ' 

Attam11ta to discovtu.--. othar linear arrangement ot 

spinelets ovor ·tha sui-faoe of th~ valve ware ·tinsuoces'stul. 

H1 reference ot this species to" tbe 'genus .Amph:las:l.:tos 

ts ohv!ous!Y n~t because !t possesses the oha.r~taristio 
nodin~h but ·because. ot its · strdcht•1:tne • rounde:d. : ends• 

rabbetted. 1.ma· slightly overlapping: iatt Yalve ~ '· 

•1tt~tb,an ptt" and. reticulated sttrface, Tb.is tom m9.7 · 

represent .the ·complete -t'eprG.1$£?!011 .. (lf· th& more typical• 
notU.xlg and. r:td_gtng. ot the . ~nus · itntl ther~tore· be --

its simplest E.U1d. least typiOal expreseton. 
. . 

"Thia Species . resembles. no. other· lmom t,o me trom tbe 

oarbonirerous •. · ·Its extr~e slmplic1 ty · <)f outline and · 

contour ta.ken :tn · conneot:lon w1 th its ·obscure · 

reticulations, ftp!t• ax1d~&p1tt~lets eat t.t:off·t~"itself. 

The e.ver. dlluensions. ~t saver~ . apec:lmens. are.s . 

·Length 
natght 
Width 

.as mm. 

.38 mm. 

.25 10m. 

Abundant 1n the tTppox- :trt.~soott limestone at 

locality 38.. Also noted from, the same horizon at ·1ocaJ.1ty 

37. 

Fa.mil.y' MIRD!IDAE. 

Genus Mim>tA Mccoy 

'l'his ubiquitous genus is well represented in m'3' 



collecttons• ·thera botns mne tapec1ea '11 Metinc\ and 

not tnte,~g. · ?~~~a· ot the genus would. no 

ttoubt bl. mcre:.~u...~1e. .. tlw! the7 4WG \o the practical 

fdll'ati!lftl.l>het VIN$ .... Mt ~~' ... ~ tact ~ .f.r 
. SonotiU· IC~~ m-'O so Vfilr// Weh more -~od·and 
.conaplou.ous ~·tho epcottlc .tba:~ the ts.nor. opecltio 

,. . - ' ~ ' . ' ' . . . . ' ' 

. 4ltt~tlon i~ ott&n 4"ttoUlt to ma.1'9. . Xt has 

often beutt ~ that •an ~as 1om' al1ke1 . Thia 

tUtt1cu1tr !s h~1w@ more a~nt ttlml· real CU1d close 

Nl4 · crtt:toa.\ oomparlaan_ of £Pod Mterinl 100.Y.l sh,ov1b 

up dSstlno\lorul that are apeo!ttea.111 oona'be..~t, a.~dt\l 
v1lth a little pr.actic~ a:te ~· nco~~ed, 

· au.ch d1~~1on ~-w no'· alVA\VB been Pft\otloed end 
. . 

theta ls oone!dorable dlttlcul:~ Sn ·~opci'lt rotetnng 

forms to tho~· O#'·lesa Ocla.pooi\e spaeloa or tho 

older a.uthon.· 

!atrttta moorol n. sp. 
Pl af e '7, figs. I a- c. · 

· · . Ottt1me In nt:d.11 \"!~ n.thet; like that ot·a.u o'beat 

· mm.perch with ltt! t.tns ·rct1Qved, tntcall.1' bctJ'd.ian. 

Dorsal. ou.t1in& ct tho 1&r6$t' (lett) valve t:athor sh.arpl.7 

arched. an.d. qutto thick over tha b1ngo .. 11nh tbl2.1r1Ef 

·awt\1 t:'mt tho posterior end. of tho bin~ o'bliqualY in a 

neas.-11 etraigb\ lino with an indisttnot tt~4 tenc1enor 



at tl10. b).unt!r tAowdnai.e pOBtO!'lOV 11b$aktl • flll 

vontra.1 ~!110 ourvea sen'1' down.~~4 and t~ 
t!attenins ·.so~wha.t tor tht middle halt ot. Atn 1enBth 

and ~tll smooth11 Md gently upv1ard to moet tM 

~thw ~wlr rounded mterior end.- 'Jllr;; ent&ro 
· d.onal 1lop<!) ts Vrtftf · eUgb·Uy oonca.w. Tho tunaller 

•nf#lt" .valw has a ~wer. qatline end a gently 

oonwx to flat h1~•llne wtU.oh . ls ~bout halt 

tha. lmith ot tJtt ~aoe. fhe. postertor end ot tho 

h11'.'SO Sa mo" det!nttol.1 MSl.M t~ that ot \h$ 1ett 

~w. md the pootet1<>1'* boatt is ~-- and mt>re. proJaottng. 

'nle antaro ·4ort4al line fQllon c1ooa1;y tM otitllno of tho 

left valve b.\t oonttnues ta tho ent~rior and mora Ptt'e:lGhtls' 

· forml?lS a eu'b..angr4er ~ure '11th'',• ~ ventrta. 

curve ts gantlo .bu\ hNl a.mBrl<ed re.en.iron\ ein'lotl1'1 

slightly back ct tho middle• . Tho ~lap ot..the • 

left. wive ta dtot!tiot excQpt .at the. entorior 8n4 

whore tJl~ .1ett valve. extends ~ sltB}1t~ b07on4 
t!1e r!Bilt • It ts moat 1$'0DO\tnoed. Sn the sub-.trlanSUlar 
.area above. thG btngo.-line and along tbO tdnuool t7 ot 
tho itantral mara111·. ot tha right valve. where i\ la alnloe~ 

anau1el'• , it.e out1ino ?lhon Y!otl&d frotll nboVG· io 

1anoool.ate With &moQtbl.r _.ound.tns eldEHh · · ib~ · sraa.tost. · 

tbloknoaa 11 e'U::about tho middle •. tn end Vlov1 the area.tea\ 



· tllf.c}t'non~ ta s~~t btllaw thtl middle. 

· ·'nliB tom r~ttmnb10~ .B• ~lte1 Ulftch,~i Ba$Cl~t 

e.s·. to· g~ral pr.oporti~ Md.outlf..ne l:)Ut:df.ttere. tn belns 

Jl<>:'e .• extmuled e.nta1~1or11· end.._ in th$ ~rn ~kod. Md alaos\ 

· a~s:r. ov~11~ in ,t110 vant~ ~inu0$it1: .ot. ·t11e,·;;t~\ 
~ ; ' 

. . 

... 'aiQ. d.£~t®s r;t :the -two ~eot tipoolrnml• _eret 

· . tengtl1. .. · . 
JteiSb\ a.v. 

. . . : L•V• 
m.·dtb 

·. 1.43 mm •. 
.1a 

.• ee •• ..... 
' . ' .·' ' . 

Ot>r:m:tm but n.01'. &b'lt~t· Sn tbe upp~ n. Scott 

lL~estone at. l~aU,tsr . 3at and s. A «Jan~lhat d.oubttu1 
.• t , . c 

apeotmen waa t10tea. fr'Q!Q 1ooellt3r .e. 
th.la epactef! to ~4 tw lit. aa,.cnd. o. Moore 

ot the ttntvurett;v at tr~, Ste.1* ~ologt.at ct l•eMt 

~ whoa f.t be-..s been 'tlfl l'leasure to. ·haw i\tt.tdied t~ 

. the ,~ roar. 

. .. 

Plat~ f ftCB• 3 a - b . ... 

Q(ltllnG ln _s!C'l V!~ a®-ovattJ, 'n,t.i.l .. 1ar30r (let\) 

~'Vt'J· is a U:ttle oVG:r one and .<ma balt ttmuti M long as 

ld.Gb• . »orsal. outline roundly taro.hod wi~h tllG Mgbost. point 

about mt&~ bet11~.llfJt\tt tba cmds.. . Poat&nor d.orsal slope 

etratf#l,t. ttom rouru:lod central portion to poster--!¢!" end 
, . 



<)t the ·1itn~~t over- dlloh a. tow obtuse .... ourvo ia 

to~a. and·below.vilbtob.thta ~0m.falla mWJQ obliquely' 

~i~ to tlie rounded. J.~·t.rUc11ng 1)<lstodo~ beak •. 

W<U .· t.'1tl· · berlk tbe ventl"Ql marstn passes. dat~d. and. 
f~ tar a short dtutan.oe tn.Q0tintJ. tha ntnd(ll1t ventral 

p·ottton evonll'• . 1l.11e ontodor' end. ls high. and broadly 

1'<.>Ut\dcd. tdtb. .a rtlleht t\~d obliqul:ty. : ;l'bo. $\her 

f.Short. Aorao~'lttrtor · ~ln ~e 1tft.tlcht ~.,d b~~nds bllloothlt 

trlth tho MteJ"lott ind• · $tt'9 e~az- (dpt) 'Val.VG has 

fl\. ~a\m outl:tne bu.\ ~pt d.orsa.\11 to11ows the 

ou\1lnes ot thQ rtst1~ quite Oloael.1. · fh~ ts . · 

M ,o'bacuro $14 broad ~ntrant .concavtt1 in tront ''' tho 

m4dle. . ihe h1n(5Q•Una ts comp~t1ve!7 1ona beine.. . -

a'bPU.t 1avant7 parcen.1 . 'Ot. thQ totol 1enath and ln ffjnti, 

end bt'm1dly ar-ot1od. the late vnlve~1apn ·mly 

e1!attt11 e.t1t\ extendB an $t>tlt"oc1«blo dicta.nee beyond the 

i-Sebt .onlT.t\bmro·.tho ~-U.n.$. 

· 1"!ds SpGOfGD .dit'fOr& .frem. B.moorGi in !tft· (;rte.tor 

.re1attw,holGbt1 its mo~ ~Qlflllctt·octi!ll4s~-par\lculatl.7 

that ot -.the e.ntotl<~ on<1t 1n !ts tlatt~ -~ 1tne and .. 

· 1ts·1 ca1gilr binge•l!ne., . Xt · ditton . fin much t.t'8 ·name 

l'Qspeots trmn B.boedc:d.. 'WO!t B.~tc b1 'ita 

atra!Glitw vent:tB.l ltMt rounder t1t1ton~-.. less rounrJed. 

post-u,o~ttl li:le' Md l;trOG.tel' stae. 



~1e ~1141.on~ ~· : 
Lm~ti ·. 1.10 tl'k. 
BGigbt L•V•. .. · .70 _,. 

n.v. .~s rmn. 

~~a. 8~!$ tl•tit• -
. Pt"te 1. fi.g.s. Z Q-J. 

outline ·or 'he. largar (left) .wJ.w su~vai, the 

entln carapace ~'11n8 a, eaett-Ut:Q aspect. ~al · 

.outliue IJ'ound1y curvodt eltslati,. tlattenott at tho e.ntoro. 

c1°*'$al M4 lon so on \ha poat-d~ aiope. · No 

~t1on ova'° t110 post-d.Oroa.1 end of the hlnse. 
· POeteriol* beaK blunttzt, , angule~ but not omsptou.oun. 

v0nt.Jtal outitn0 rountll.1 and sentl1 curred. tor Its 

pt*t.,._ 'tlno ~ and moro a~U1 upvat'4 tQ 

tho &~t man. $harpl7 rOUt'ld.ed a.nt~lor end. Qltline 

men ·vtev1•4. from abe\1'$ broadl.7 1sncso1ate IU\d. sent.11 

convo=~ thG browlen potn\ bett'lS I.bout rd,d,.waf • The 

outUno. ot the stQE.\ller (rtsbt) 'Vt\lw Se eciud.cl.Wabl.7 
· · ~~ anc1 sub.oblong. the ldn~·Une ta conrparativoly 

abort botng a.bout. ttttr.tive p&tcont of the total lonsth. 

fb.e 4onal _.gin ot the l'f.Qht va.lV?I is tla\t, a:rQhed 

With a 'baeltWar4 11J,ope along ·thra binsa Ulth a pteepl.1 

rounded poat.doi-oal m4 mow ~ emteta-4.oraal elope. 

'!he antf)rtor en4 is somewhat dre.Wn ·out. Tilt cv~le.p · 



' ' ' ' 

- ot th" 1dl .valw · 1a ,.a.tber pronounced.• part,toUlarlf 

·a.ions t,..d.orsal U.no. lt lG even more conopteuot.U':l t~ usual 
' . - ' . ' . 

ventraU.r. . the. pitothtca4 antorlOJ+ ond. of the rifSb,t valve 

tu•~ ~Gnda t~ aln\ost as taz. as that ot the ian. 
Thie smail ~ la 1a8lJ.T dlttorantlatod trom BnT 

QatbmuorotUJ torm. fdtb d'd.ob x at1t ta:dlt.~ b1 its 

1.U tl:ie • roundet1outl!Mat Snconcptwous 81*\l;" e.nd 

mal'ked overlap. 
' - . ' ' ' 

Ute dbisns1~ ot two speoimana are• 
.'6 Ultl. ' 
1148 ttln~ 
~35~ 

.?a mn. 
.• ss m. ......... 

. · t' I~ fau-11 ·abundant in tho Upper Ft •. soott limoa~one 

ot 1~lt7 sa. I\ is also presen\ end often abundant 

in '\ht esme b.Ortaon at ·1ooaU.t1as s, 91 12• 13, and 37t 
• ' • .• ' ' -'. ,-4-. . •••• ";,II 

" ... . . 

tra th<t LOWOI' ~ soot\ U.meston.~ at locality ea. trtJ11 thG 

UpPer \wo teat ot the Xdbotte she.le a\ 10Cc.11ty 43, end trom 
'' 

. • \ : '·_ l ' : . ~ . • ' 

Plate 4 . fte;s. 4 a.- c. . 

Outline 1 when aoe~ ~ tl~ s:ta.o s~'tr1anguler to 

eub•oval and from abow aub-1mo'>ol1Atc., bf'~ 

. wb-elllpt1ca1. '1.le pcdnted llrld tiraw.n out tMa '4th 

tha tendet')Cf to obesi tr eusgen theoutlino ot a lemon . 

ti'Gill el thei- view. The dorsal ·line arched usuall.7 · 



'' .. 
ante:d.or ·an.a posterioi- dorseJ. ·line :ls either 

sl.lghtly con.vex or convave• The ventral line :I.$ 

gently curved to nearly tlat medially• eu.rving 
' . ' . ' 

. upv.rard.s more abal"pl:f toward the . ends. . The posterior 

'beak is t1J:>icallY rather '. sbarp and dravvn out and is 

well dcrtm towe.rd. the ventral . lino. 1'11.e anterior beak 

is a.lad typically sharp· a.~d clrann out bttt is located 

ob1!quely well a.'bove'tha b~al u ... "le·· There is a 

tendency toward obesity' Gl..'ti.gge~ted ,L"'l ·some and ~opressed 

.in other individ:uals. The overlap ot. the;ltJtt. valve 

·. !s slight but continue>tts and even.from beak .to beak 

: ·. altmg .the ... dorsal .un~.. Ventrally the overlap is oont:lned 

·, to :a narrow median area., .OWing .to: the 1n.tle.t,1on ot the 

:two: val.veo the dorsal· Une ·and. the: vantral. oVE}t"lapped 

tu:-ea are conspicuously :tro.presseci. These tvto .latter . 

characters te.J.<en .. in conneot1on td.tll ·the. pointed beal~s end 

, . the.· ten~ey: to· obesity a.re . the most. characteristic features 

·, ot .. thi4· ratlle:r variable sp$c1ea• 

This .spe~!ea 1n its: shorter. more rotund oxprossion 
' . ' 

: rese1n'bles BibreVie Jonas and.Jdrkby'· rather .closely. but the 

· more rotund. outline with attenuated beat~ when; .Viewed 

from above will· serve to distinguish 1 t •.. , · 

. The dimru1nions of tl?o individuala cl oae tQ the . e:ctremea 



68.e 

Length. 
l?e1ght 

· Width 

.£J3·,mm..·· .ss 

.45 

.1.00~: 
..47 

Abundnnt ill the lQl'iSr ·two· f'eet or th$·~ 
.lfmest®e e.i· local!.:ty. e. 

m!rd:la sttbcitnforin1.s n. sp. 

Plate · 4 ti.gs. S' "· - b. · 

but is probably distinct~t It is. po-s~ible that the 

tl:tf .f'erences are se:t.."Ual ox- represent extrema ind1i,"idual 

1taria.tion but ·~his is not li!-cely., The l~ger 

spac!111..ens of B.citritomis are more obese than the 

;oungar speeinlsna._ \vhare.a.s m::t three Specimens of 

B.suboitr!.f'ormis are all larger than the lar~st of 

the ot.tier f'lld. at"e not noticeably inflated.. This 

speoies bas in common \dth IJ.citriformis bu.t to a less 

degree, the pointod e11ds as seen both trom abt>ve and 

.fr\U tho Sf.d.Ot the !mpresaad h~e and tha SVOll .Qnd 

elistit .. ova&."".' lap contined to the cJ.oraal li~\;) a.nd tha 

tnedien-ventra.J. area.. !t d:tffera from :a.o1triform1s 1n 

i ta nld:'e a.ntt.tlar outline and even .inora extended and. al:nost-
~, . . . 

uptu:tn~d anterior be:al;;.. It is also not nearly so 

Wla-ted. 



., fb.E}' 41men.s1ona slightly restored. are • 

. Length . 
~eight 

1.53 mm • 
• 75m• 

. . . ' . -

·, 1 Qnl:vmo®rat~ly -abtttldant. in the ·lowe~ .two feet .. · 

9f. til~. P&~eo. limestone at .1oeaU.ty. .·a~ · · 

n. sp • 

. Pl~te 4 figs~ b.·a -b. '. 

. ' . ' . . . . 

otJtltne gently boi1ed. from the ante~or to the postoz-1or 

end ot the hinge where it r.:mrves somev1ha.t more 
. . . . 

strongly bu.t ·ronndiy downw8x-~ .. -and. is a~in ner.r11 

straigbt_,batore·reaching the bluntly pointed end 

sh~ poster-1.or ttbeal<:."•· Proceeding foJ:iriard fr.ottt this 

point the ventral litte otnes gently dom,ias"d end 
L ~ f 

.. ' 

ot the. ventral line is ~ly .straight bUt with a. broad 

re .. ntrant curve med1all1• Th• anterior end ta hiSh 
' ' # ... • • 

and m$ets the a:n.ter1o-dorsal line 1n ·a sharp curve 

ex~ncUn,: thence dc:wmward. and obl:lq.uel1 baokWS.rd. Th• 

overlap of the left valve is uligh.t being grea.te~t a.long 
,, . 

the d.ar~ and least at the anterior end. The hinge-line is about 

6S% 'ot the greatest length and gent))7arched •. T.be 
\ 

1maller (right) valva :ls somewhat more elmgate thati the 

lett but follows its outlines quite olosoly• 1'he outline 



When Viewed from Above is elongate lanoeo).ate.,the 
i 

thickest point being rather behind the middle. 

This species :resembles .. c.loeely no OarbOniterous 
- . . 

torm known to be. It has· eome s:tnd.1~ outlines to ·. 

B.subelonga.ta va.r.ma.Jor Jones end. I\irkb7 but is 

~~~ -~.~~:r;- .~d not n~~, eo elongated~ nor so angular. 

It d.oea not, ha.ve .. t~ ~lr upturned. 1beak" ot 
s.texana. ct Ba.rlton.· 

.. The ~s:lons ot the figured ~eclmen_ are: 
I !' ';:,, , ·.' . ., I • • ' • 

. Le.•. ngth i.oa mm. 
HOight ; ·. .se mm. 

·'fids· torn'i ·1s rar• in the Upper Ft. soot.'t limestone 

at'local1ty·3~~ 

a. sp. 
• 

" Plate 4 fig&.•. 7 a ~ b,., 

Ott~llt;te aS .. Vi~d ttom, th~. 114&~ .r..oughl.1 _ ~U\>..e~~ptical. 

l>ors~ outline gently ourte4 and low$ . the highest point 
• ~ ' . , , ·: , .. ·.\ .: I ' ' . •. . ~ ' . - . ' . . . . ' ' . , , 

posterior t~ tho middle, and.. pasf:Jlng from that poin~ to 
\ . • ' ' '. : ~ ,' ·_ • , : : ! • ' • ' • ' : : • • ... • •• • • ''., -~ •• ; ' •• ' ·, ' .'.. .. • • • ' f : , ' • : ' •••. 

the ends in naarl1 straight lines.. . 1he b~ o~ 111' 
;· :,,:; •• ' ·\' '.1 : • ., 

~~ <>thendse pertec~ specimen is ~ok~n but· on,e, ma7 

tnter that it is blut;tir pointed.. The anterior end is 
,1 ' ' ~ : I • , ' \ , ' ' ; ' •, ' " ' , > • ' ' < ' , ', • , • ' • , 

.ttarrowl7 bU.t. not acutely rounded. Th$ ventral margin is 
' . ' : I ' ' • ' { ' . ' ' ' I I ' '' ' , ' ~ ' ' ' ' • ' ' •• • ', 

gently' convex near the. ends and. gentl.7 concave me41anl:y • 
. ' '' ' ' '. •' ,, ,.• ' . ' ' ., ' .·· '. . 

Th• right .valve le •haped. much like the 1~ as the 
~ , ' . ' ' ~ ' .. ' . ' . ~ : ' _. ' . ' . . ' '' ' . 



. 11 •. 
I 

overlap. !s slight. ·As Viewed. front abova tbf(otttline 

ls nari'ot'V · lanceolate, the sides being gently convex from 

end to end, 

~s tom differs· from 13.glennensis lrt tts lesser 

relative l.engtbt more. nearly st~aigh't dorsal outlitle and 

1ess atenuated. antet':f.or end •. · From B~_altifrans is easily. 

distinguished. by its grea.tex- relative. lengt,h s.nd rounder 

lower anta.-.1or ,nd• · .... 

The d!mensi·ons ot the specimen t:tgU.red attar ~estor1ng 

the "beak" e.rei 

I.Ongth 
.Height 

1.1s m1i. 
.~s mm.· 

ihis torm :ls ret.re in the Upper Ft, scott limestone 
~ . - . . 

at locality sa. 

Bairdia glennens_is Barlton 

1927 Harlton1Jour.ot !alaont., Vo1.ltN"o.3,Dec.l927 tPo210ePl.33.t1g.10 

Plate 4. figs. g.a-b. 

OU.tlina in side view broadly and. \tllt.!iqUalfy SUb•lanceola.te. 

The d.or~l outline torm.s en SJ.most' Unbroken- gentle curve · 

trati end· to end \vith the. highest point at •bout the 'middle.,· 

the postorior ·· "bealr:" .br~l~en on rt/'/. dngl~ othenvi·se 

nearly perfect specinlen is irltetted to be bluntly rounded. 

The v~ntra.l outline curv.tng gently f'orward and l,\ownwai-d 



~~.the.~.-ts. ~l?'.·~t#l\.f#.the.~tar. 
·~ ~ , , ; . '•• ' . ' . . ·' . ' , . ' ~ . . . ·' . . .. . ' .. ' .. 

~· o~ .ltfli; 1~11~ ... ~ antottoa- •n4 ie. ra~ . 
I •, •; ' ,. ' •• ' ; ' • '•' ' ; ., • \ , • ' ! '.. ' '. '·' '_. -~ , ' ,. '· • ' • • • ._ ' , ' • 

~~·arr! e~11J"Jlfl not GO\lte~ !'~~ •. Al. 
'•·' ·.: •·. : •. 1, • ; 1 .. '• ·' •• • ·., i, \, . ' .. \ ;,, ' ...... ·: ,1, ' ' :, . • ,. 

t<t11ows .. oloae1:r t!)e ~tur" ot .tbo lott. ~· 
' "\ - . .,. , . ' ~ ; ' ' ' . ' i ; .· ' ':. ~ ; , ~ \ . . ' . -~ ' ; .. ; ;, . . '. ; : . '. ~ ·. ': :. . •..• :. ·'. : 

·~tGr;t ·'Vtmtral. ~la tt ~"3&94 lb a ·~ 
. '"-: .. '. : ... ' . ' '. ' ' " : . ; " : : :- : :" .. ' ;'. : . ''· .. -': : - ... '" ' " 

"'~ .tlap eb«tt. ~ tt~ each omt. rhe. 
~ '. ' ~ : :_ ' _- • : . . ' ~ . : \ ·• .',. . . • . . ; ~ • . ' : • ' ' ' ' ' ! • ! . : ' • • .' • ' ' : 

•itlltte as ltf.1atl II-• abWe la ~ 1anooo1a.t.) '4th 
'' ·,' : •' •. 1° ; i 1 , :'", . •• ·, :·: > ., , ; ,, 

0
\

0 
,· • : :''·•I 

~- Sont1e ~tvo cmtmuoo to tho eo.M. .,. ... n 
, '~ , , , ' • , , , : , '. • , , ' ' I ; : ' : : '. , ; : • • l , ' , , . \ ', : • ; , 

1 
; 

sraat~t tb.tokneau _bel~-tbe ttd.tt.ltne •. _ 
' ' ' ' 0 ' • • •' • I ' ' ' ' • ' ' ' ' ' ' • • ~ • • ' • ' 

: . This, ap®al~s _ 111. 4Vel7. 4:!atirJ.ot, ftit()!l .N'.U'. other. in. 

. my co11~tlona.. lte "t•noo _ta n.et~ta ~onda 
, ... ,i '.. . '. i ' ;,'. , ' - •''; ! : : ' ' '•, ' .. ,, , ; / · _ • .. , 

a~iat. ~ the ~- ot ~ heto~tltft al the 
' • ' • ' • ' 1 ' ' ' ; ; I : ~ •• ' . 

-~~ns .P~ttxiQ?t. ,~~· Un~ Sdan~t~ f.t ltJ. cloeolJ" 

~e.toa •. . •· -~·?~ ot.11l/ .Otl17 _sp~ aa reot~ ares. ' ,:. . ' . ',' ' . '·: '· . ' ' . .. : ' ' .: 

1.45 •• 
• a;--· 

· · fbls. epooioa to·~ tn the flAWnee limobtcue &.t, 

l~t~s. 

~a. atbGl~fA (7)-.TQtlCS ~4 y~~b1. 
, . 

~a wbelo~ta~ lcmal Md 1~rkb1't. tours.aeole.SOC.?4ndon~8'19. 
· · · NJ•S'lZ-'13.rrleOO~ftgs.l-11116• 

~trdta i1ttb0l~ta•~lton1JOU'.oi~ecat.vo4.11No.a.1)GJC.1fJ21 ·· · ~w.a1o.at1~pa.ss~n.s~u. · -
Plate 1. fig. '"f. · 



. ·7a, . 
. '' ', i'hl• '~001$1: la npre$mt't\ by a f!!n~e r!aht 

\1lllw, .e1i«lit!St br<*en• tts.·out1sne tn ~i·U.ptt®.t. 
. . 

.l»rnel:ltne ~1,· ltrntl)h'h ~Jt£ toundli a~ the 

· potJt~or· ~4 .r4 · tlvi h.1.ttm~ to .. •t 'the. gbiunel:r 
... ~a·~~· .Wlth.·a, bh~ BVat~t. ltne. Atitotior. tnd 

J!*!\~'1~ ·~i, rotmtltD~ . Ve~ mr~atn clictrt!t:T conoaw. . 

·~au.1.mt.d ~t1zr 0tirvo4\Q .• t tho .ent!B.·· Antenor 

tn4 ~11 'ouriMd+ 

~g torm ta ~n:11 d!otm~ ttca B•al.en.'lonnto1, 

.,the <\~·curve be!ng·muob, flattei- and the posterior end 
' ' 

ieso ~ ·C1t1t. lta rtr.lr~® i.,:·n.sube1on(Jlta ms~ ot 
course bl doUbttu1, -ad·aa, t\ is on$ elnale,·ft{!hi 1ralw. 

~tons of the··~·sPGQ~n .-ea 
1.00 -~ 

4136 lia.-

tl'inus 131\llOOY~lS 

Ude gont\8 ta _.~~mtoo !n.·.~ C()Ueettons b:r· two 

~h9~ .t,,teal. t,\nd, .. en~ doubttul ept:X:!as. : t!Ule nt,t 

~ .~l\~ .~·tar tr<'m.be!n.G a C01'1$picuece f:~t f.n the .· 

Ostre.o@ fauns. and. ara .'P~S of minor. tmPQm.Me .to tha. 

1trat!~llhm'·· 



n. sp. · 

Plate 5. tiSS• 3. a - c .. 

. ~utline suggesting .roughly th.a imprint of. a 

broad moccastned human toot• the anterior margin 

forming the heel and the post•ventral ttbeaktt the 

great toe. Posterior end dorsal margin torm an 

unbroken curve from the posterior beak vlhich is in 

l:lne witb the ventral marg!.n to Just anterior to 

the central!~ located highest point where the curve 

flattens veey slightly and then curve& roundly out to . 
a short radius around the end. Tha cttrva ot the anterior 

end meets that ot the. ventral margin smoothl.1 an¥~t 

ot the ventral margin itself is straight to very slightly · 

·concave tor its anterior three-t1fths, then proceeding 

post~iorl~ ahows a. slight convexity a. little behind the 

middle after which it proceeds nearly straight to 

the _'beak, The beak ts a.linost blunt.pointed and gives 

the appearance or pointing do?mv1ard. The left valve is 

the larger· extending beyond and· overlapping the ri~t a 

small .amount all around• more ventrally than 'f»lsewhere. 

The surface is smooth. The dorsal. aspect 1s narrow ova.te1 

heavier posteriorlJ"~d ratheift'ine anteriorly. 

This species ~esembles B.paralella. Rhight rather closeJ.7 
' . ' 

but is· more arched. dorsally. It is less arched than Bopyrula.1 

Jones and Itirkby and dittors in outline 



?s. 
t.rom. 1'~ de&cdbed. 'b3' these w.tthars as B.cuneola . 

under •h~h dealgnatl~ are possibly figured as ·.mat'J3 

as t-hree. bythoeyprids and .what, appears to be. a 

liealdia or -two. lt does not closely ~semble en.y 

desc:rlbed Atner:toan Oarbontfwous species kliown to me• 
It I were cal.led upon to d!tre~entiate this rorm frcm 

:a.1.d.ltcUla dEu1cribed from the oreta.ceou 'by Jones .•.. 
>~a ·1thld.& l could say o~ "tbat ·'l!q fonn ts niore · 

bluntly rounded posteriorly .when seen frOl?l aboitt;l~ 

lllmension& ot two f.ndlviduals 8r$t. 

Length. 
Height 
W!d\h 

.es 

.36 
.s1 mm. 
.• 36 
.28 

Not ve-q abundant. m the Upper ft• Scott limestone 

at locality 13 and 38~ 

l3ythocy-pr1a ~o.lella. n •. sp .. 
Plate s tip• 2' a - b. . 

P~e~~o~ ~t~~ .'1.~ctng at the •beak• well 

arc?IBd and cuk~,';~diy tnto th& all~i.1' ~ to 

nearl,v straight: dorsal' margUi on which tht,,t ~).ghest 

point is in front. or tl1a middle. .Anterior end rounds 1n 

.almost a. semi-ctrcle smoo'thly.: front the dorsal to ventral 

ma.rgm Which is straight to slightly concave in the 

middle. Beak a; little less po1nt:ed lln.d prominent. than 

• A supplementary monograph or tbe cretaceous Eti'tomoStraca 
ot l!bgl.and and treland,Pal.eontosrmphioal SOCiet7,Vol.XLilit,P•lZ, .. 



. /·. tn n.~to=tf!•· tm'sal. 111ew ta n~ ~to end. 
a· llttio tb.1.nn~r ~'ltl td:tb nidoa mo~ n~~2¥ pora11e1 

tbtt.it m B.,i>e~~1h,. 1lto ~ !n amclott1• th<!P 
1t;1f.t ~~- 1-~~ -~~the :r1Ght tmd. ~~1a:...,v~a it 
l!l!etltl'1~ 

,. 

i•VldUal ~lonta of Bt,l,Md!tot'm!a bUt tbii dooa no\ 

a1p~~· to·~ \o ·be vrobabla, : It 11 r~~aented~ 

$1' rtq·ool1~1QIUJ b:T·i':f~al G~~~ all 'M'ri.n& 

!n. co;aon ~ dist!nc\ ~ ~'t f~ ~· fla.tte. and 

~~lt p-~lttl aomal· Md vm-tlY".j,"·trP~G-1.~ --~ ~u 

aa sf.dee. !he· ·~' St l&s9 pr-m!nent o.nd the enters.or 
•4 ls :~op<>tt.1oUAtu3't tl!~r •. tt aleo ·O:dlibita 

srea~ #tlatiVt l~~h o.a compared. with Mt~t. · %\ 

, -~ e·omtr t'GBQ.ll~oe · t~ ·.oM . tit. the fo:i.~ 4esort'bed. ~ 

Jonti3 ·a.ud l'lrkby-~- n.ounfJol.& \.itt ·•~·a c~~·tta~os-

I ·; • ': r~11~h ; ... , , .as mt•-.\ h . ~·ea·.,m ... 
Holp' .34 ~ .so imi. 

110,· at all abundant in the U))p•• Ii. ·soott .. llmeetonE> 
. ' ',' ;, 

' J, i • ' : • . ~. 

Plato s ftp. t a. - c. 



'' 

' ' 

Olltliue in side View sub-cuneiform• the 

po#.tteriolf ~'being much lower than the anterior. 

Tht dorsal pi-oti1e ts only ellgbtly arched but 

obl:lt;luel.1 tilted backward. throughout the grea:t~ 

~ ot lts length. The pocrt&ro-dorsa111ne 

. ttteets the. dorsal .-ound.11 and proceeds obl.iquel.1 

mckward. and downward to meet 'the wntral line o.t 
a n.ther sharp point. ~- anterior prot1le ·ts ot . 
oour$e higher and more roundly curved. obliquely 

t~ meeting the ventral 11ne _at a sberp anterior 

1beak" wb2.ch Ed.ires a d.ownvtumed. ettect without 

actu111 being extended d.awnwa.rd. The ventral line is 

n~l.1 straight bu.t cun~Hs u~d. slightly as the 

pointed en.db are approached with the longest up curve 

anteriorly. The 4orsal YJ.ew ta ·sub-o1iptica.l 

w1 th tl«itl7 curved sides dan.'71ng the fullness well. out 

toward the ends:h · '\hen-~ to the enas rarmirls 
·a. rather wide angle. Both ends ere . pointed. but the 

anterior beak extends outward the more as a sharp 

keel Wh()n seen edge..ird.so. ne end v:lew ts eub-o~indrical · 

1d th roundly curved sides and back but .. ,,1th a 

•o~pieuousli flat. bottoia partf.oulerly n.eo.r the 

posterior end. ~· ~lws ere nearly equal with the 



.1r1 •. 

' ·«iott aU~tlr thtl ·!al'-~ fht eU:rtece ts amo~h 
·MA. ~t.od tmles; tba keeWlke ~· oan·~o 
oons!dared

0 

o~tatlon-. -~ · 
.lbt.~17 •Bled ••0 at f.be'an\Ortor.V=tral ••r. ct . tbt's species', is ,td. ta Uniqua t1l \btn ihe' 

'· .• -e>Q-e 1ut Q Via .apeotes cent~ .lll 
141·. oibor nlpeets · x a.' r.-OVSs1onaUy ntmTh1i ,, 
to •hat ~· ?;hit ·spec!ts le ci_.iy 4tfte'roatlate4 

~ i)tb• »1th~da ~ lo • :b, tta aore' pointed 
· . en48 and, tlAI •imt• · It resemb1ea ewd• (t) ·. · : · · 

~tDta ro~a · s~t bl~ bt\Q ·more 1nn.atett 

.ee nn. ,.30 .... ' 

.samn. 
· · flO\. a\ ail c- tn tbt loweri two· toot of· the 

~. 1~8tono $' 1®altt; e~ . · 

. '· ·: tle~-~tA ~.dt 

. 'lht$ ~\\$~. dm13t.,..4'ul3 .. 1 ~~blO ,0 t..'G ~17 . 

~J.idae• ta n~11enttt\ Sn q colleottom by tOl:tl' 

CJped.¢t:.tt, ·WO ot mo~att G:tse. eJ.'14 ~t\\fo ;Yer'3· .i1· .. 

torcw1· an imeai ·ct .tha··. IEttltta \1Qt ontr CM. ~g 

well develODOd post•l~ cpinoe:•. fhl.• •~'../. 



~se . tll aant 1a1ua u stmtl#Q.phio t1ort::. Its 
' ~ '; ) ' ~ • : ; ' ', [ -, ~ 1 I ,' ' ' ' ; . ' . ' i :. : ~ , 

mrdbera appeal' to be a'blmdant. m14 eaall.1 d:tttOJ'mtia.ted. 
~ ,~ . : ' " "' ~ . ' ' 

· P11-t$ ~' fiGa• 4 a.-c. 

C~tive~ Yt.lfl' ottt\11. Oat~i11E1 ln et.do Vim1 
. ' . . ' . 

t.Gb ·~I the .toat 4~ slopo fla.tt.•ed. ·'.\he Md ~gl.no 

an amothlr: ~• ~ ·u.ne ~te '4th tM 

bipemt pOlrlt &i a.~out thG m&Uet WttVAl D31.lr6'1n 

8$1lt17 ·tll'Chod f.o flat.. . Donel· flapOC\ rtedSG ebap&d.t 

thl~.otit ·~tho ·poet~?" end m Wbtoh tbc eid&s 

. OOmterSo &\all t~e ot &.bout lOOO• 11\0 Id,~·~ 

(JJ~7 t.~ the ~to· anglod ~erior. enu. Valwa qutto 

~. A'bcm\. tm.e tlclltb th(t total length In ft'cnt 

· ot ttw prAlt~o .. ~gin ot each ·vaiw .ta·• om:va4 

ridSO nth lta O«tWdty· postGfioa•t rt~S not, qU1te 
' . ' ' 

to·the do~ _.sin•· ·i:hls ridP is, ratbw no.a~ ind 

l• indistinct 'but has a di"'\ nltet on the t~ 
Side 88 JreU U the sr•tf# on t1lO ·poa\erltr• . 

" ~ ' . ' 

~t~ the ~ri~ te~·to·aevelop ~·~·· 

of ... near the ende ot this rtd$J ·is· ~sse4 

:lil·m~:r·~stlnct· post~~ bulsltlBa a. thOUSb the 

b(lef.nnf.nga ot apinOe ..... ,,.sent• The· valVDB •e 



'!so. 
\tn4q,Ut\l tt1a .lQft bems 1eZcer· tlD1 th& ri&h\ end 

.• . 

OVG~i.U:>~t~ St·SliQ;litl;y'~ c.\;"*Ouu.4 er~t al~ tho' 
{ . ' '. . '•' . ' ··, ·• 

peGt~dt)rual -nl~. · Su.t.~. ~otb ·\t1 th· ~oi, a 

~1:1 sliGht G.wpresa:!oa·o.t tt10 cen~lV 1ocak4 point 

ale ~ i•ata is aa.alld thau a&\1' ~ 

. 4t~ll~d t~.ltnOV:ll ~o b10 G:Ml)'li n.@1scconsla 1t0.rltca ·Md 

1i.~1B ~ltt"Alta-om ''thO t~~· ot fi}d.Cb '£t. dittom. 

·in ba~.m:t.cl~.1eus •ed.~lt.and tta.vtnga · 

· Qr'e&tet· ~t!o:.: -ft 1mtat11· to l»tGtit• . lir01'1 ~.- JAttoiJt 

It •tt~•s ht baVJJ:ltl ~ 1css pointed anterior· end. ·~ 

1~om botl& t\.a:p~ent1:;t\&tters tn-Jia·~1G uwn lose 

da~~lopad s11tnes. · ia ~~~ways t;q t~i -aN>¢'a\"n to 

1$ intermeQ!atc botw~n ~tan•a two -opeotea .menticnsd 
.. 

above. ; a•MJewaf.no1<1bo ts. ptO~~ts1;yJ.an~ L\114 

· 1iae a conoavo vsntw., · 
a~· .. 

. tna/~1mn·Qf. t~$l)SO~ ~• 

' . 
1®ality ·sa. _ Itc\#J.4 al.SQ tn. tho ~.bortzon at looality a. 

. ' 

·Pl.ate 5. n~. 7-a-·b.· 



~(f~ -at.·~. 
: 'ma:rgs.~ 18' gentir • erohedt the h18.11est'· point.. b$1ns 
·poster!~ to mindl~;·the .~o~t· darsai: elope. eh~'t'lUd 

straight. · rue ~en~ ~· tounded. ·=1cl ·rather-' lCiw·• · ·The 

· : V&ttt~al .. ma;i-gtn·. :ts· sli_~tly oonca;w_ •.. :DQrsal,lt · . '. · 

.. th$·· otttline~ ·&.re we~e s~e~~- 'blun~ _·po_ateriorfy and. 

tap~l!.g ·auter!o~J.r:~ Qttite close tQ 'the posterior· ·end 

the.eurtaoe. ot. th~ Va.lva~nses· tap:ldli: tOrming a ·curved· 

. . . anti. routt~(!d. 'ooscilre . escarpment bl\ln,tly .' ang\i1ar . near ... 

the poet-d.orsSl ~·ventra.i·~~s. "··The ·su~e.oe ta. 

: \ l;mooth :'b~irig no 'other omam&ntatien \except thtit .a 

slight -~itis ot' 'thfJ .. cara.Paoe is ~noted at.: tb,e·: : 

,· . point 'ot 'attachment of. thG· : central 'muscle;.; ' : : ... ' .·. 

this ·species is : cti.tterentla:ted. ft.cm· n.nucleola~us., 

at.~is~•nst.&··IfAr1ton and H.~9yensls:·~1ton~:by its 

. ies~ Srched · ctorsUin'! its· concave wntraJ.; line.· and' 1 ts .· 

. ion~·slimner.app~J ·t1t~·poster:lor curvecl.·ndge is 
• I ' 

also SIO~t lest:i. distinct. Jrom all otborrs known to me 

tt d:t.tters bt i~s sma11 size. 
Xtu'<lim.ens:l0nsare1 

Length 
.. . Height\'' 
'.width ·.' 

'.02 mu. 
.29 •• 
f.2l.. 'lm:n4.• 

· oni1 ·one vex-y pertect $peoi.niln· was.·: found in the 
• I - , ' ' • : • ' • I : ' ' ~ •.. ' . ' ' ~ 

Upper li't-~ .Scott._ limestciie at locality· 381a.ncl another in 
'· ··; ' : • . ·.·:; - ·I•· ·. , , : , , r ,; • • • , , •• •• _ , 

the sa:Ue horizon at 1~ity 2.· 



~ua lonp n. 8.P• 
.Jlat• 5- nes• lo a. - c. 

J\lm In sldo 1dew el~te• eub-olUpttcai, 

app~ns as thoust\·tbo poetori~ 4~ e4se ot thG 

eUtpoe ~ ohq>po4 offtt Afttelior Gtl4 

•#OWl.7 ro~ curv!n! ~ Irmo tbG ra.thor 

.ftat ~tra.l _.Gln• A'bout tw¢•tbtrcltJ tho ¢'!/ back 

thO van'~~~ b$slM lo~ u~a at first 
~· and tben mre abrtlptl.V to tb$ rOt.U'l&ld n'baakn 

tmlcb, is ottu.ated abfXlt tbre&-ttttbs the we;r ~ 
tho wn~ mez-Btn• 1'bt pot.1t0rior· wtlins et~ 

~11 Gl"ound the ff~I ~ \ht'.m in. 0. ~11 Straidit 

or 13li(fltl7 .convex.ltM to the top ot tho.-~~ 
"llUm))fl• thonc& with a slic#lt· (lOUV~nty till lt raeete an4 

b1111da Wltb. the antt~or· ~ss,n. \1he.·d~ aepoc\ - ' 

in l~o1aw~ witll tl,a tb!cl:ee\ .~about om-rttth 
the length Sn front ot tho vostorior tntl• ttlG sides 

cunlns in ~p:lc.1ll' ~-tis point with a. nU(#1\ ·. 

oonccvii, botora ~ns the ontt. tho e:oncen'trlo 

rldsQ so CGnmm in th.ta gonuB 'b~ng··\he pooter.Lor 

thtokGnocl ~ i# present bui ls ·~ tmonspSouOWJ, 

~ tlm*tacl le smootb \dtbout aplnos or ~tation or 
at\V· ldnd. ?:be left \\?flve le 1•_. thAn. and. ·eli€#1t., 

~It:\~ th() right Olteept al~g the pMJt.tl<:rsal elope• 



this , s-pecies is tonger<~ t~nner :tn. Qt\tlitte · · · · · 

tnan ·.· ~.· .otb&t4 'ot · tl.rf$': t'teque~n._anc~ · ruco~t·. pera1aps . n-.a.tnpla. 

a~ #a.ti ~;bich; t t ma, be d.iffertntiate.d by' 1 ts ·, 

lae?k· at:pQator1or .ap:bies a.net oona!de:rably smaller: siza~ 

' '' tlj~ons. Of two ~pee!nten$ are· a· : j :, ~ ·: '.' 

" '.' 

l'..ength; ·. . . .. •"'11· 
Height - .37 , 
llt4tl1 '.' ' :•:40 

·•71-.· 
'.34 

•.;..; ' 

P1att.t s t:lgs. s-: a.:- c. 

"( .. ·· 

ni.e appeara.ttoa · ot a single . valve te stro11gl1· 

· pc>stenor •. · An:teriott end roundly ourvad., tb.e dorsnJ. 

tna'rftltt COD.VGXt a· little nl<lt't flatly :BO postetiorl7 than 

a.n.tonorl1t t,ba hlf#l,est an4 st-..arpest · po1n1' ot the 

. cun-e.·.~tng a little back ot the mtddle. ·'!he 'p0stertor 

end ts more shat'ply ratmded .tbEul th~ anterior, most ' . 
• ,! .' • ,· . • • '. ' 

eharpl7 ao n~ lt~_.Junotut'e·vd.th the dorsal ~gln• 

fh• ventral ~dn is stt:aight. or,~ s11gb.t11 bowed• 
''' ,. ' ' '.. ' ... '.'.' ' ' /-'... ,';# 

·. . . ..· . . . . .. ·.· N) '-•;. ·. .···:, ... ,'.. .. . . 

e:l ther 1n ~ ou:t~ lt ~oins the ~ture . ot· the · endS 

in e. more ~lees even ettr'VS. ~·ratio ot he1~t ·to 
' ' • 'i ' 

. ,· . ·, 

l$ngth is sotnewlia.t VN1.ab1e1 some .tncU.Vid.ut.\l.s being over 

twice aa long a~ high and othetts bardl.7 more than one 



. ' 

!ft botween.· The. sI>ecimano t!gul:".ed are. :ar .the moat . 
' ' ' 

· c~aotor!stic propo~ttons. _•· the dorsal.:. as~~~ is .. ,· · 

ttarrc;raly ~mdge .... a.'iaped •.. th~Utl~es. P.<>steril)rly.·.···.:./ 

l?teet:t.ng e.t. e..i.'"l a.ng),.o of about 15° •; The widet1t point 
• ' • '· ' • ' ' ' '< • -,·.· • •,' • • ' ' 

is a.bout one f'1tth ~he: length in .tron:( ot .t!le. posterior · · 

. ettd.. t~perinp,; forward to· an ~ute e~le at ~he anterior 

end•. ~ltoept tor tlle . endS this outline" 1~ ~ot ·an~lar · 

but snoothl,Y _cuned. ttoru: tl\e postarior. end. ~e- ' 

contoiwa ot the Widest· $eotian teJ.1 awe:/' t,c that end 
' '..- ; ' . ,. 

owr an. tndi:at1nct oroscettttc t-ictgc frOnl .. nea;-· each 

end ot wbieh protrudaG a. spine directl:y baoi~.~ds; both 

diverBil1G" uomemat ttom the meclian line ~d sli~Uy 
. ' 

curvod.. The ·iettgtlt· 9'·· thQi spines· ~ios 'fJ'om' a uere 
iuberol.e to somevt.uat I anger than· in tliet opecd.mens figured. 

?!hi i;urtaee ~t t11! Yal~s ts ot'h.ends$ smo.~th and .· ' 

unonta.mented. exc~pt~ ·+,hat· :r.n soma t>peoitnan.S the. centra.lly' 

out. fbe lett vaive. ic :·tha·i~ser:'.overlapping .tlle 'cl.@lt 
\ 'l I '' I ; • '. • ~ ' ' ; < : J 

· elt8'1tl.v ·ex<:ept on the poot .dm:sal.J?lape~· .. · 
' ~ ; 



·. n·.··_"'.·tf. .. · .. "'""u• . ., ,, ' ' 

-~1nes on .each wlw·, .. syiuetrica.lly ·arranged on 

Length 
'Beight . 
. Breadth · . 

.· .• ,o 
,:'t.45 ' \ '··•' ... . . 

.,27 :·· '. 

1bie ·sl)&cies ia rather abundant in the trppor · 

~. Scott lin$stone at 1<>cal.1ties 1Z and 38. 

Genus c~ tones ' 

Cyther.ellids a're abundant in munbers :tn m:f' 

ool1ect1ons thou.sh uot 1ti SP'Cias. . The 111.div!duals 

ret•rred to o.mtssourtensia 1$'8' ropreaen.t sevtlral spec>iea 

bu.t if Bo X em at a. loss to kru·m bow to d1scr1minate 

. . 
' . 

... Tll• Ofltllne ot rtght (larger) valve as seen:tran. 

tbe. ·.s:icle ts sub-e111pt1etal to sub-Qwl,., .. Tb(t 4orse.1·. · 

outline 'being ·generally but not o.lwa;y-n more ·promi.ne11t]¥ 

convex than the • ventt'Al.. ·. ,, f"ae . auterim:t. narg:tn ta semi- . 

cil:cula.rly rounded, the posterior .end~ is usually· $li~t17 

more · eha3.'1Jl1 '. ~oundod. than the r.a6tertor and usu.a.111 
with the taos\ pcmtenor point eU.ghtl.1 and obliquel7 



·~"t~ . . ac;; 
~bovrer tbe · centalr. line•. Ute· left· (~mal.le~).. valve 

· ts··gantiy· arched. d~sallY•···roui1ded. po~el"iorly~. · · 

sit:g.11.tlY concave. ventra.n1. e.nd r4ore. ·. narr.owly: e.nd.. 

t.ibli.qu.ely. ~~:n.md.ad postariotly with the most posterior 
. . ' . ' ' 

1JQ1tJ.t ob);:ic1ttefy abova the ·center line.: fhe last·: 

toatute is gen(U:allymore Q;stinct. on the left than 

1ht rietit.vaJ.."W• nte dt#Gal. Vil.aw: givec ~ rounded. ~u.'b• 

i'-.ut~f.fotm outline w!tb the poatet"ior. and .th$ t1U.ckeet 

and. o1:rtuaely rounded and. .the anterioJt · stta5..{#1ter 

sided.. Md. mOl:"e a.cute. 

XM rig1.1t.~'val.ve is :considex-a'bly· l.arter th£4"1 the 
·~ 

. ;'.,, '\. 

·left W1 th. thicl<enad. ·dorsal end· wntm~· ~Sins' 

i-e.n~xtng on th$ lett ,'side. · th• "iuP.rgin. «Ot the right 'Valve 

ts· 'nib'bettea. all: ·a,r:O'J.Ud. to tru:e .. tha ~cl.~s ·ot ·the left 

~vu i'Wh!cll Ii t into 1 t and in i:Some · f?paclinens a. ~ow 

;1.tregul~ and vet>;r thin flange extending slif#ltly .over the · 

eclg~s ot th*-tGll·t~ .e$1l~c1all.y dortsa.lly~· Tb.e ~e is 

taooth. and. unarne.montee.. 
' ' . ' , . 

fb{s Spec!ea i:e11ein~le$ tather ol.ooely c.su'brenlt)'omte 

j'' 

·M&p1~ ~efl.exed. ventral and dorsal margins of the ·right and 
' '\ ' . !1.; 

oonca:ve w11trai margin ot tl1e left w.ive~ .· However 1onea 
li '. .. • .. 

·rrom above vtienas Z!1Y' species ts dtatinctly cuneif ann. 
' 

'' 



.... ~-,r , 
;,,-; ... ·.-..-

S7• 
it M.tt<Wa .from C~'benntei· ·var. lntermedia. Jones and K:lrltbl' 

in the Wider reflexed ~st.ns ot ftl.1. species and in the 

m.ore obtttse11 rounded pe&terior end.. 

x haw qu:tte .. tn:ua'ber ot specimens tn rrq coll.ect1on 

CJ.11 9t which oontotm to the abc:tfe 4escript1on 'but v1b1ch 

are q;u1te variable :f.n · size end which appear to be mature 

am 10Wl8 specimens of the same species. several 

representative dimensions ., 

~ B.V. x..v. 
Jl&lE.tlt a. v. 

'£.V. 
Width 

1.1s 1.14 .91 :va .61 ..... -- - .s7 
• 11 .n .62 - .39 
.62 .51 -- .48 .z.o. 
.4d - .... .. --

SUpet~ly OYJ.'mmACEA 

. ~11 CYrHmiDAE .. zentter 

~nus C~MIA tone.a 

._. .e:1 ·--.sa .... 

'i'hti supp0$ed.ly hesh or. 'brackish water_ genus 

appears. to be ~ep:resented. in w:1 collections, all .eront. .. . . . 

~Y.P!call1 marin~: beds, 'by one species• -Its n.terence 

to .the Stm.18 .on that a,caount alone m.a¥ b~ questioned.. 

?Ievortheless While rather a characterless little sh$,ll. 

as ~·as· ganeno .tee.tures are concerned it agrees 
• • I ' > > ~· o ' ' • • ' 

more closely w1 th Carbonia. then other. genera.. -



. Oarbonla ( t) ~-n~lc~~:is n, ~~ 
114\te 5' ft.gs • . Cf a. - b. 

· convex to nearl¥ •traigh-t;. Anterior end. broa.dly rounded• 
' ,. ' . .. ' . : ; ' ,. . . \ .. : ·: : ..... 

.. ' • 1' ' 

meet!ng··th$ ventral line smootb17 bu.t With a el~"1t 

the dorsal .line with a. tlat om:ve almost to \be ventral 
. . 

U.ne where it .-ound.a .ahatply bu.°' smootbl.1' into the venter. 
'f' 

outline when Viewed· .ttom. abQV'e wb-OVAte. · Md YJ.ew 

e.cutely sub-cva.te wit~ the greatest ~dth ai>ove the 
1;'·-

mldcUe end '4th the lines ot the std.es convei:"ging ir~n~rall.1 

rather .flat11. VA'lvea almo•t •qual. with.· the rl~t possibl7 

ver1 sU.Qb1lY the larger wt not overlapp1ns- surtaoa 

smooth and. without ornamentation. A wry obscure 
.. ' 

sub..central stellate muscle Spot can· be ·maaa ou1* in 
. . 

some specimens. 

This epeciee agreeing morphologi.Qal.J.7 Wt th· Carborila 

suppoaedl)" & ~ld.~ ~ttlr term., ls retmed.. te~tattveiy · 

to that genus. as its ·associations are enttrelt inartne4'· 
. . 

lt .reeembl~s aamevlba:~ ~bonia. tabul.1na I ones. and ~rkl>y 
·-

. . . 

. ls more rounded tn side vtewe. %ts ~1C!b v:tew ts quite 

simlla' to th8.t or ByUlooTPt't• (?) ~o Jones Wid..Ktrkby 

but it is thinner in.edge new. 



·,,,: 

' "''' 

. i11e dimaneions o.re a· 

:Length 
. JiGigb.t· . 
Width ..... 

,, 

.s1 mm • 
' .•. . ~ .. 

a,trly abu.naan\ .. #a .. ~e lowtr two .teet of the 
.. '' 

~ee limestone a.t 3.oc11U.ty ~ • . 
' ' ' I 

1 i.. r ... .... ). (. 

< '<' I ''> ·,,, 1,.·, 

'••I• 



',:,,/ 

A B C . » E 1 
· 11 2S 43 · 2 9 12 13 31 !S ' 43 6 . '1 

, •, f'a.r&.pa:tcb1t~~ ·.61a,-t onena:ts .. ·.; 
.·;·'..·(. '·"'·-• .. ·: .... ;·:.laduGM1$ 
: :Aeebmina (?) :· g.tbberoso~ 
Hollitia . b@Qhlert 

· .1 , . · tortscottens!s 
8 Ulrich! 
·n . ~slerf ·· 

JoiisslrA. gre~a 
" arcuata. : · i 

U1r1oh1a montosa 
f'li:rlt1!~~( .: ·voluta · I 1 

·I • 

" . lac1mata 
··<.·.· ·.·u "· · acaphUla.. ; ·. ,_. 

,. • cymbula 
Amphtssites centronQtus 

" , glrtyi 
" r0ttna:r! . · :. . , 
• p:tnguJ.s . 

.x 

'" . l;lll. or1 snoider~h, , 
" simplisslttnls 

Baird1a· . moorei · · .. 
• aurieula .. 
' · · · · seminal.is , · · ·· ; .. < 

.,. ft · Oi.trttormts 
tt ·. · · mtbd.trt~oriniS· . ·. 
• al:ttt:rons. 

. ~ :', · · ba.worthi:· · 
" glemeasis 

• 
1 

• ., • • •• SU.belongat~ . · 
. ~ · ilrthocyprt•i. ped.itomts 

,• • , --~"r'A1' 1 . r--~l ~a 
· •··· roatrau··· 

Redid.ta . mcleola:ta. 
• le~noi!oa. 
1 · . longe.·~ 
" ·· · · linaeotdea.. . 

. Cl'thorella · ·:lU'!esaurtensis 
Carboma lenticular1s 

i·' ,"'' 

x 
x 

x 
x x x 

x 
x x 

x 
x 

:X x 

' xi x 
x 

x x 
x 
x 

:lt - :·•x x x - x 
x x 
x x x 

x 
x x 

x c. 
•' ,. x·.:·1 x 

x ·x-. xx x: x··:i x 
t ,,.... - ·x 

x .... 
x 

x 
; .. x 

x 
x 

x x 
' . x· ,x .. 

x 
., x x 

x x 
x 

x x 
x x 

x 
A • J..ower it. Scott lill1e:stone 
B • Intermedia:te Ft. soott sbAl.e 
o • Upper Ft. Scot~ l!lnsstone 
J) ... Uppe't·. tWo'teet· ot, ta'bette ~hale 

.x 

x 

,. ·~'-,. 

B • tower "two f'ee\ ot the Pe.wriee limestone 
I'.".' Pnwn.ee l!J!est~e above lower two· feet 

The n.Wnbers heading the columns reter 
to localities. 



Ji?Jl.lS'i'ER OF. LOOAt.ITIES 'ma! jV.fttOB OSTMOODEB WER&l c·m.LOOTED 
,), __ i 

·.· Locel:tt~ Mo •. 2.a .·.m'U':tl.ey upper. surface ·ot the Upper rt.,· Scott 
limeutone GXpoeed. tn vacant lo\ ot northwest 

· 003:'ner ot· Gustine end MacDonald streets. s\. LOUis. 
' . . . ... '' 

.. . 

e. ~®mposad blocks and. residual from lower two feot 
ot Pawnee U . .mesto11e ·exposed in street matdng 
1n ta.vJ.G Plac~ ·Gubdivteiont,, Clo.yton9 :st. LoU1s 
count~. -rJ.rst (unnamed). .street west ot 
IU.rlcwood.•Fergusan · trolley tracks and 200 tcet . 
north at Clayton-Road+ '. · 

1. Sllale_ part111p in ··the·npper Par:t._ot the PG.wnee 
·limestone :in cut ot the•. c~a.x.& .. 'i>.a.n. 11'1 
Cla;yton• St. Lau.is .Qqunty •. 11it~r tra.f'fio 
bti.dge 200 ~da.·. ca.st ot station. 

9. Shale partings 1n·the•Upper rt• Scott limestone 
Ott the nor-th t'.U ot· th-e Ji1d,rau11c Pressed Brick 

.·. c~. shale ·pit east· of the Bal.las Road end 
\1et~an the Conwq and. Olive s1raet Roads, 
St. Louis Cotmty •. ·. 

ll •. She.le p~tings tn the Lot;~ Ft. Scott limestone 
Ci)..1>osed !n the sw...J.e pitt ot the Alton Brick 
C01l1pan;r · ~t 1 lid.le 8outheast of Co~tell-o, 
st.· :.outs Cttunty. 

12~ St'JAle pertings ln the Upper Ft. Scott limestone 
exposed in the Charbontiter Dlutr on ·ths. !1lissour1 
m.wr. survey tto. 27 t,~' •• : · .. 

13• SllalfiJy upper surtE:tce ·or the Upper Ft. Scott 
limeston.e expos~d in Belt.Line (ix.n.n.A'.)cu.t 

. ·south ot Oleyton nc>ad. ·and west.· ot llal'll&7 Road• 
st. Lou.is county •. _ .·... ' 

aa. ~le parti11gs 1n the Lfi'A1er it• Scott limestone 
exposed. tn su'bcliVision ·grading Just east ot Tamn 

· · Avomte end. north of ~hestor Avenue, 
'?heltenh.aln district• st;.· :Louis. '. . : , · 

31. · Shale partings in Upper E1.. Scott limestone exposed 
in. T.ReR.A • .cut :500 ~-north -of:Manohsster Avenue 

· and 200 rar'ds west ot t~ol;:.U.nd Avenue• · 
Chol tenham district, st. Louts.. · 

38.. Shale partings. ln Upper Ft. Scott limestone 
· . ·~"Posed in south b:utlt ot c;l"'eel~ east or Price 

Road and uouth of IAdue road, st. Louis county. 



43•· ; 1\vo c>ol.lecU.ona• .o~ trcmt Upper two 
feet ot tl1e . Mt. soot-; intermediate Gha.le 

.. and the cth~ t.rom the upper two feet 
· · of t.Abotte shale exposed· along creek tn 

b0Uov1 just north ·or righ1fangle west 
turn of' north· end ·cr . DaviJ.V Boa.d.t 1/2 

· mile sou.th.west· ot tacldand station on 
tlte c.a.1. & 1• and. 'tht'Eie.quartere ot 
t.\ m11~ north' of ntratman•. st. Louis County. 



' •• -.·~1101•:~.-~~··1~ ·Ill 
. _ . ..tbe ~tncte4 ~fl• - . . .· . . 

.. b. · :.Uid~ mu~ ~t ~preamt,lag· the . . •rd.a-.•.~~ •. -.. . .· :. · . 

. ... ·~st~ om-~~.~~ -i., 
·~·irJ&tlm .. ~a.~cal. ~&!OD;·ot 
··~aatt•- · .. · .. ····· .. · ... · ..• ·:- · 

· ·. (l.,. ~sSlwa, i4ftlld.a Olartdi ~ ll\Sal~· . · 
· r•lltmtln•I ·~· ~· ••~se4 •~ t.«' · 
~!t••·· .. 

' . :1· •. · .... °".··~- ... . • . 

• 
1 4 _: ~-1~-~ ·Of :~.·ltd·.~-.. riw.; .... ~ .. --· .. . •. :.i;\IU ~- ' ·· ... tA'\!nl't•. '. ~· ~~ '. . . . ' . ' ·.,. 

·' . ·~ . 

i•. ;~~-·photomlclt~ d.t~s .mblJottus f4 l~ 
.. edge·~ ~ .. SPl'll•···~·~ w;w tli t..110. ~bl!~ ml4W . 'tU~cn.. ' . . . . . . . . . •' ' 

· · · · · A.• · mnCl.da ~sa 1~t 
... ,,,. ~ .l~~.~fltft. ·. ·' ... ' . "' ... · o.·. ·~*ltu~~:~-~~----
1~ -~'~1aa'..~.1Moutor.~· 

a. _a. ~la~ •· of tatt {iet:•l .ive 

s.. ~ fleb&lt•·· ~mfi \Vbldb ~-~ Ille Ole d..IJ>l 
'Wil.1m· abtltll·· 





?LATE a All tigures x 30. 
' '\ •!• 

Holltna bueh1eri 11• ap. ,S.ght valve 

· BoUtna fortscQttensis· n. BP• lett 'fA].ve 

3 Bellina l>ass1er1 n. $p• let1' valve 

4 a.b liolltna ulrlcbi nom. nov. 
· · ·· ··a. right valve• re~toreci .! 

b~ 1et\ 'Valve of sparsel7 papilloue 
1ndi'riduel . t!Sh"'1ng · 1$p:lne: ~t anterior 
· end ot trill. 

S a-g lonesina gr~g~ia. U1Jtt~h and Bassler··· 
·a. r.lgb\•val'VG ot ave~age t1Pe 
b.· right val,,e ot specimen showing onterior 

intla.tion 
C• v.t.sbt valve of l).attow flat 1nd1V1dual · 
•• ·rtgh.t side .ct ·oomplete specimen 
t. left valve with more rounded vent~ 
S• lef~ valve with tla~ter v~nter 

~- e.-b Jonesina a-rcua.ta Been 
· a. let\ -val'V\l 

b~ r~gh\':vaJ.ve . 

1 : Paraperch1,es ladu.ens:ls tl• .ep.· lett sida 

e e.-d l'araparchttes cla.ytonensis n. 11.P• ' .. 
· a.. 4ortlal a.spec\ ot speclm.en ot slightly 

less than. average .td, ze 
'be lett side ot same 

. c. right · s:td.Et ot. same . . . ; 
cl. left side ot very large individual 

~- a-b Aecbmina(t) gtbberosa n. sp. 
· a. 4oraal aspect . 
b. side View 





.,.·., 

PLATE 3 All figures x so. 

Fig. 1 a"'."b lJlrtohla tnon,oaa · u, IP• 
: . ~ ; , a~ ~i#!:1,, valve Of large ind.iVidual · 
· b~ left.: valw of ~1 specimen 

·, :· ':! .. ;·(.',t' '. ! ,:~'\-.~ ' ' ., : • ;", 

2.. . . Kirltb;t;a o~a · ,n,.• sp~ J:.i.ebt, Valve . 
'• . . .. ·I ' .. 1. "" 

a a..b FJrkl>~. I volitt~ ·, 11~' sp.' ' ' 
. , ·, .'· ., · ;. ·" ~ · .. ,·.. ~.rilht ''Valva. 

' b.~. 1~ 'val~. 

·. 4. e.~b l«;kb;a. sea.Ph~~ . ll~ Ip;. . '." .. · 
''' ' I, i ~·r ,M@rt: val.vs~ restored ' 

: 'b• .. p•te~·.·risb".val'TO::bu' somewhat 
·,.· obsau.red bl ~at,i-.1x> ,.. .. .: ·· 

',) 

' ' . ' ' • • ~ ·~ ' ' ', : . ' '~ ; ! .. ',. • • ' • ' 

S a-b !('!rkb~.tac~ta.~a ~- sp~ 
. . ,,.a.,.• .ri~t .. ~~.; . .,-4\s~ored. ante:d.orl.1 

'b., .. l~f:t ·.~V9',,r~'3~o~tl posteti~~lf ·· 
,.· ..•. ', ·.'. ',· '·.· ' .·. '.'J ;• • . , " ', . ' ' ·. ' ' ' ~' ' " '' ' ' ' ' '• ' 

.. · 6 . a.,, ~-~!t~f:t CH!l1\tronotus · Ul.ricb an.d. Ba.$s~er .. 
:. • • : . , , , .l ; ~~.· .4araal :.aspe~•.i anterior: $nd~ Utt ' 

: .b-,.;:Vol1.'tra.J. aspeQt;, enteX'ior Qnd. iip 
c lett·voive · ··" · ·: · · · · 
' •;: ·. ' ' .' ' '' '.:, 

d.~ 1&tt :Vt\lW . · · o~; :r,16\+t valve 
o; , 'f I .~ ' 

.7 a-) Amphissit~s ~t1i.,. ~n •. -sp~, 
' ' 'f4•i ;1Gtt. ~l~·'. I ' ' " 

·. b •. 1~tt -valve ot auother apeo:tmen 
· · ·.' :S«ne\vhat :obscured l>J" matrix : 

'• ,- . ,.· 

.a. a-'b Amphiest t$s rounc,.t.. ·.n. BP•> 
· . ~ . :. '. ·,:; ..• ·>~ •. ,nght .~ve . 

. ,, . .b •.. 1•~ .vaive.,·., 

9 .'\tpbisaltes; pi-~ illr:l.ch Qn4 Basel.ert:, ~@it 'vaive .. 
l ~ ' I < ' ' ' ' • ' ' ·~ ' •\ ' ·•. ;'' l ' , • ' •, • ', ', ( ' )' 1, :, '. ',, I ' 

lo a-c Amphissi,as allorimno!aes "~·: ·.sp. 
, : i, ; , , .a,; nebt· valVa ~, :Brte.ll ·Specimen · t>.: lo~ .~·~·:··cr .. ·avex·~·.•1~ed.sp'St.dmen 

c •. sea$· tilted up to show l.~outr. and 
~t:loula~ions ·bertwe~n tl~se~. · 

11 a-.(1. IJnpbissttes simpl.isslmuq l1•~ sp .•.. : 
. a •. rigb.t ·.valve · · · 
b."..len 'Valve 

· · . . Q•, right '?alve . . . . . . 
' ""-· ·~t~al .aspect. anterior end Up 





. : ,'' · F.lg •. · l -...o · ~rd.ta moorei, . n. sp • 
· · · · ·· a.rigbi side 

· ·'b• .io~sa.1 e.Speat 

. _.. ' . ~ 

' · · · t.1 •. ,;sepa,rnt~» rl$ht 'fat ve · 
· · , . · · : ;· ; a a-c.t , ·Btt.:mlia· ssrJlfJlalt• · :iii SJ>~ 

· ' · .. · a. l~ft ~ve · ··· 

, l ;' 

· ·; '· · bo int.er!~ ot 'sam.e 
· · " ' : , , " · c. right ·side. ot. canplete specimen 

· Q..· 4oi\sa1· as}')ec'ft· -~·same .spec1tn$n 

'•3 · e,.;.;1) »a.irdta aurtoUle. n. sp. . 
· ~ •· tnterlor ot 1ef1 'Va1V• 

· · · 'b." exteri()tt <>t' eeme 1pec~n 
' ' ~ ' ' -

4 ~ a.it~dia. citrtto:mis 'n. sp• 
· i a.. t-lgn\ side 

· b. led'i side 
. ~· dorsal aspect, all r4, sam• ~pecimen 

6 ·a-'b SM.rdia sUboitritonnis n. sp~ 
· a•·~~it.'eide . 

'b. d.orsal aspeot·ot 11ame specimen 

i •~'.b 1Jait;-dia a.ltift'otu:t ... J1•. ~· ,, .... · 
· : a. ~erio1t and 

.· 'Q, .Jnterior" ot aae 1ett ·1ia].ve 

7 · .;.b ·. )3'drdta·· btiw'orth:l n. ... st1. 
· · . ' · ·a..·: rt sh~ s:1.:a1 · · :· 

..... , . · · · · ·:. ~ b~ ·dorsal aspect·: of. same speoimen 
-

9· ' , . , . ~rdf.a· suba~Ortge.ta ( 7) Jones and K:lrlcb7t 
. · · , .· figb\ valve,only specimen ·· 

, ' • I ' ' t ~ 

': \.)1, 1'' \ [ I .: ''• 





£\tt• l ~ Dsthooyp.rts Jt~\ftl\a :·fl• ape · · ·. 1·•· tif.1'1t uld~· : 
11. 'fa~~ tmpect, . 
q. ~.1lOl'~l aspao\ : ,, , 

a. a-11 ·sy~'boo~s p.,~\eUtl 1A•· •P• a & •b• riebt std.ea 
· : f)f: tvfQ Bl)QCf.mons . 

I a-o 8"hoo~ta. ,ed!tomia flt: 8P• . 
a.·atft ;i~· 
b. · doraai aapf.lt'it 

. <l• fi~1t tdde ot ia.tter- spactman 
y 

4 a.c . &aldta.._nuc11,;01ata .. n. ·'~11• 
a.- ~asrmo• 
1'1 · r-lcjlt ~•to of ~ t!peoh\en 

.· q• riah't $!de Of· anQth~ np~~n 
.; . 

$ a.o !Ulaid!Q. 1.~()oid• ft• ID• .: 
$• dorsal Mp0¢lt 
. b•. loft 'val.VO . 

· ,: ~· ti&ht ~ve 

6 &..c H«ildl~ 10119' f.h•: 8P• .· 
•• 4~1.\1 a'3ptt:ia\ 

· ·· bii . lfd1i SidG 
. ~. n{§1t s$de • all of samo apeotman 

· 'I a-b ~ea.ld!~ l0~dfld.~, 11; llP• .. 
. ·.a. ~·Mpec\ 

"• t"'lst\t· sin~ "* .. 0~10 spooltoOn 

s a-1 Crtheni1a. m1~<>'rl'r1~1a. n. sp•· 

..,. 

a.. l~ft ·~ve ot. l~S<f tnd.1:rid.Ual 
b• d~ aspact . . . 

. c. nst~t -~l:v:o. ot .. ,mo4erate si2G.d 
. . '~Vldttal •.. 

: t'\• ri~\t · \"llJ.Vo et e~out l3e.i$.\ Si*' 
~-. r!~t fddo ot· oe,:,.~ spee!mon ae an · 
t. #J.lterior at ~BG dBlit valve 
ll• left 11n1ve ot Slll\U e,ecimm 
b~ rt£#1t wiva·ot eraJ..1 apeo1~ 
'•· 1ett tJid.e tJt ~~ epaotmen an e b 

9 a.b CN1.>on.\a. (?) 10ttt1oule.rts n. llP• 
e. -rt~i mete 
"•~-pact 




