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'fIIF, <'HL\.<lfl) F.\I .\ <)F THE 11~\jlPT<)~ Ji't.>Rj[.\'rl<>): 
.\T LE<TR)\~D. J()\\".\. 

.\B...,fR.\l'T 

Thi• J(1111lt->rlirn1k li111e-..to11 P ,it Le(ira11d. Jo,Ya, ha" long brrn 
famous f,,r it, ,•xt·Pllt>ntl>· prt->-..Pl'\t'cl 1·1·inoid fa1111a. ('11ntinuo11'> 
"11rk i11 th,· dl'('.I for o,·pr fnl't) yt->ar, ha, a1Tn11111latt->d a larg-1• 1nu11-
l1t'r nt ,pt->1•i11H:'II'- r,f 1111,st of thP 11ri~i11all~ tles1:ribe1l -..pt'(·it•s a111l a 

1·1,11,id,·ral,l t> n11111hPr ot' "fl,'t·i111P11s t'<'lH'PSl'llting nr\\ ,pec:ies. (ln thr 
ha,is of t1ii, \\Paith 11f u1atPrial. it i, th" pnrposc• 11f 1liis paper to 
liriug- ,ill i>:--,;i,1111!.r infnr1n,,1 in11 lljl t n tlat1• l◄'ort> sp1•1·i<•.., of fu-...-,il 
1·ri111,iil-... ;cJ· r••1:c1!.!11iz1•il i11 tltP fa1111c1. f'\t>\'Pll of ,vhi1·h ,1r1• nr,,·. 

f XTHOfll'C TH I'\ 

Tb1• last tle-...l.'riptions of fo,-...sil erinoiils frnn1 tl1e ,·ri11oid bearing 
f( 111dPl'i111ok lH'11s at Le(}ra1111. lo,,a. appPHl't:'cl in ]~!)7 in '\\rarhs-
111ntli a111l ~111·i11~rr\ ( 17 , 11101111graph Oil 1·a1nt>rate 1·riuoitls. ~incP 
tltat tin1,, tli1• .i1n1ior author of thi-... 11cq1t:>r hns hr('ll in l'l'si<len1·e at 
I.,·(}r;,1111. T1,,Y,1. ancl l1as lwPll ill 1·1111-...tant 1·011tac·t \\·ith thP (JlUlrr~ ing 
01,.•ra1 i1,11, 11t tbc · 1·1•µio11. Si111·c-> ,d1111Js\ all 11f thc- original speeir, 
1·a1ne fpc,111 a .._i11~JP c·olr,n,\. it i-, 11111 ;1t ,ill -;nrpri..,inQ' that eo11i i11u 
oth ,,·11t•k Ill other pnrt, c1f tl!f' "''1·tic111 1,a..., t·P-...nltrtl i11 th<' /ll'l'\llll­

Hlati1111 of ;1 ll ll!lllH'J or Ill'\\ sp1->1·iPs CJ!' vri11oitl:--. ).la11y or the orig­

i11ally d1•s1·1 ilw\! -,pec·ie::. are nu\\· l'P}>l'PsPUtPd by hnndr1•1l-.. of '-Pt'<·i-
111P11, in all ._,1:1!!1·-... of 1naturity. "o that it j._ uo\\· possihl<' to clear 

np 111an,\ poi11t, lr·l't i11 qtlf'stion in tlie first '1t->'-1·ripti<1u-;. 'l'liP present 
paper i-... c1Psig111·'1 t11 1·11n1plPtel ., rr>-<·la-,sify and di--..,,·rih<' ii: neces­
sary tlH· original -...p1·cies u11d to lirini.r up to dat<· ,111y <'Xisting 
kqo,, lc•<lg-1° \\·it h l'Pgard t,, 11e,vl_,. ilis1·0\'<'l'Pc I 1'01 n1s. 

PRE\ 101·--. \Vc11<K 

Fo..,sil <·ri11oid, \\'eri> first l'ol lc'1·tt•r\ 111 l l1t' K inclerhook strata at 
LPHrancl. fc,,Ya, hy Ilall ( :1 1 i11 l ,'--.:1~. 1{ 1·ft-'11•11c:P is ao-c1i11 111adP tu . ,.., 
tli • f""silifPr<>ll'- 'strata at LC'(}n111cl !,>- \VhitP ( liJ i11 lti, repor t on 
the. gpc,lc,µ:> of ln"·ct in l:·,70. '1'l1c,,p "t11·I.,· r<'f Pl'Pllc'f''- to fo~sil c:ri110ilh, 

at J,P(:lra11d ""l'P n1acl1• fron1 -...i·.itt(•l't>d "J>Pt·inu•ns cli<.,t•o,·~red at 
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J>qri11g tht> ,\<'Ill''- IH'n,rc>n l i--7-l and l "'UO . ...,P,rral ex1.·rll<>111 l'Ol-
1,·,·t i111,..., 11f 1·riuo i1 ls "·ere 111adi> h) r11thu-.,ic1-.,tie stn<lent, of natur al 

f,t,,1·, "l1n J'< 'si<ll' ci 111 '\[and1allt11\\"11 ,11H1 L l'l ¾rand. l ' liit>f an1011g . . 
t • 11 II\ idnal-., to lw r 1n1 111berell for tlirir t:',t·t>llrnt "nrk in t·o l­

tlu:.: .,1,tl p re, 1•rYi 11~· tlJ,,..., .. fo-.,,i] <·ri11oi1l:-s art': l i on. J) rlus .--\..r11old. 
/1· \\. IL \\ 'a1Pr,. a1lfl I> ·. \\T. ~- J l <· Hridt> of }l ar,hallto,vn: Louis 

I i.1111Jt1!J11d a111l .J,d1n }l1·l 'aht> of LPH ra11tl . • \ t thi-.; tinH· the Lt t1a1-r~· 

"ih 11\\ 11t->il a 11d 11p t> rc1 tt'd h)· l }1•or!.!t> I•'. l(irh~· an<l II. .r. II owe of 

\l.1r,li;1 llto\\ 11. Tt \\ ,h onlr tbr(lngh tht• \'L' r y tint' 1·0-oJH'ration hP­
l\\!'l'll lit•'- t' !,!11 11 tll'llH'll ;i11d the eal'l:v ('Ol!t>vtor:-. that'-,() 1na11r of these 
1• :..,;1• 1•1 l,· t cr i1111 11 J..., ""t' rt' ,a Yr, l fr<nn th1• <·ru-.,her. 

, ,.,., 
. ' 

, . 

. ~r .-, (~ \11 I \' 11 I ·1 • lflll ii I t tl11• tim, !Jt tl t i ,irl l.!' I 11 ,I ..., . .,, l'I'_\' of thf' 
,Jtt11., .,f , I i11 .. , I, . 

T ia· tir--t ,I , -,1•1•1ptillth nf ,pt·1•it1, 11 f ,·11n 11 i I, fr<>lll Lt1Uran1l " '"l't' 
111,1 !,• b., :\l lllt•r ;11111 C :urlt·~ " i11 ,l ll l ll'. l ..,q()_ 'l'h,·y \,.,.,n, fn llo\\ 1'd 
1n Jul:'~ 1,!1tl , \\ itli d1'"''' qit i1°1" ,it' --p,·,·tt•, hr \\' a,·h-..1nnth and 
"' )'ri1 !..!: c.: r 1.-, , .\1J1 th,•r g-r1,11p 1! ,p1•1·1i>-., ,,a-., il1•,1·ri lw,I i11 l"!IJ 

11.) )fill .. r a nd (~nrlt>r (! t T l · till .ti 1l r-.,1• r i1•t i1 11-... •·.1 11 1L' \\ ith 



thr publii:ati1111 of ,,a<·h,u111th and :--;pr1n!.!'.<'I' 's 17 1 111<111ngTapl1 111 

th<~ <·c1111PratP <·rinoicl-., . 

• \ ftt-> r t lti> <'\ha n,t1011 r,f tht> li r,t t·11lo11:·· \ ,·ry h·\\ " rinoi,l, ot' i11\ 

porta11<·1-'. \\ith thP PX1·Pptlon of " ·attPr<•d ,p1'1·in1.,11,. "<'re· f, 11 
un til th<' ,u1111ll<' l' n t' ]<l:l1 .• \ ,111;,II 1·c.Jo11\ 1·1111,i,till!.!; In ;1 grl' 

PX tPllt c,t' -.,pe1•i1t1P11, nf Ii1111tl()rri1111 .\ h irl,1ri "a-... l,la,tr•,l 11111 at th ,-. 

tin1P. :---1,tlh ft 0111 tlii-... 1•fllo11:· ]1,1\' 1• ,i111·1• pt 11\'Pd to lH• tlw 11111,1 'l " ,._ 
ta1·1tlc1r. ,,..., iar a, ali1111dc1n1·1· ;111.t PX1·1•IIP11t pl'P'il'J'\ ati1111 j.., (·n 11 

1•PJ'J1t•cl, y, ' t di-...c·c1\ Pl'Pd . -..;,.\ ,•r;d -.,1u;dl -;Jab..., ,it· Jp..,, th;i11 tlin'l' [p,• i 

di:i1nPt•·r li,1\·1• "' 111.i11:-~ c1:.... :.!tHl c•x,·Pl)P11tl:- pn .. -...,,r,1•,I 1·1"11 11,1,l, 
t )lf'll1 . 
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IO\\ .. \ -..Trnl E:-, IX X .\ TCTIL\L Ill~TOTIY 

reeently been establi-,hed hy I~e.' e~ (-:I:) for thr for1n. ~illl'I' the 
fos.:;ils exhibit all nf the charaetPri .... tic·" of the g-enu-; 8chor n11sf< r 

..incl agrer in all part..., ,Yith till' fra!!n1entary fnr111 <lt>:--C'ribt.>cl h.' 
:\Iiller a1Hl (1-nrleY. there j.., little ri'a..,on for rt1c.;n!!nition of tlir nt:>" . 

• 
geuus ancl "l'Pc.;ie..., Joi·astlr un,,,,z;,_ as tli>..,eribt>cl by l(Pye::;. 

_\notht:r "P"l'tal"ular di-.1·0Yt'l'.'. "a..., n1aclP <luring thP -.n1111ner of 
lU:3:3, "·h1-111. after an tu1n,unlly -.trnng hla-.t tlH' -.labs c·arrying 

crinoids "'er1' found :-,eattt:>rt>1l oYer a eon~illerahle portiu11 of th,· 

quarry fluor. l.,ater "·ork on thP faee of tht' llllarry i1n1ue1liati'l.' 
hark of thr arra in "·hicb the ...,Jah-. ,vere fon111l. ~hcnvPd that only 
the outer pnrtio11 uf the colony hacl been bla .... tecl out. Th1' lt>ng-th 
<•f th«' 1·oln11_\· alollg the faee of the r1uarry ,ya..., about :20 f Pl"t. Sey. 

F1g11n• ."i. T: pi,•.1l ,hi, from th•· la,~• ,·11l1111y In,·: t,•,I 1l11ri11;t th -. 11111wr of 
1!133. Thi, -bl, ,:11n,·- 111-.. C'tiu,,i,J-. l1 ,t 11l,u1,•,I a1111111:.!' Jc, "f'''' ,, , I:. II B, 11> 

i::n ll,·1 ti,1n. 



eral thousand excellent 5-pecinH'll:-. \Yt're coll<?c:terl fr<Hn tbe nutterial 
t bat was take11 fro1n t he floor of thE' qnarrr. :\Ian~· of t hes,' slabs 
\\ e1·e far -,1qH--rior to anr taken f rom the original colony. 

Plan ... "t'l't' laid to blcist and <1narry tlown to this layer at thr 
1·l ... • of th t~ qua1·1·ri ng- ,iperation in 1!1:34. ~\t·cordingly. thr top 
n1aterial "as hJa<;;t1•d ,, an1l n1e11 p ut to ,,ork ren1oving the loose 
n1a terial flown to 1 hP n1assiYe letlgP i111n1edia tely a b,1v<> the fos~il ...,_ 
,,itb the aid nf harf-1 and jack se re"·..., the 111assi,·e le!lge ,,as n10Yed 
enough to a llo"· t he thin soft dolomitic layer-; <:0111 aining the 
crinoids to be ren10,e(1. .\ga in several thou...,and exl:ellent -;pecin1rn~ 
,vt>rt=> oht.1itlP11. 

( tpC'ratinn~ of th r nortb,,e-,tern quarry <luring the ~un1Jner of 

l~):17 bJa...,tril "ut the remaining portion of thr colon!'· \\"ith the 
excellent c:o 11per·ation of snperinte11rlent D. I~. Ban1nµ-arch1er. tht> 
major porti1111 of thi-, last portion of t lte c:olony wa<s saYell. 

LOC.\.TIO~ OF .. A.RE.\ 

\\.,.ith the e~c:eptiou of a fe,v c;;cattf'red specimf'ns, the <·rinoitls 
ha,<" been collected fron1 a restricted area in tbr large sonth quarry 
at I1efira11d. The exposures of tbr ria1npton formation at Le(-l-rand 
are l n1·atecl in the bluff-, of JO\\'a ri-rer a short distantf' north of the 
tn\\·11. Thr larg-i> ,outh c1uarry is lc.,cated one milr north an<l \Yf'...,t of 
1ht• ,,,ll.('<' of I,e(}ranrl i11 thr ~,\T. qnnrtPr of s c't'. 1. R. 17 "\\T .. T. 
,-.; ;{ ~ . 

The ab1111tla11t octlll'l'Pllte of <·ri11oi1ls i-, a-; yet tunfin<"d to tlH' 
..,,,uth h,dt' <,f the qnarr~· fa,·e. ~c:a(\Prt>d spec·in1en" ocen1· at aln1<1,t 
any p<,rti/J11 of thl-' -,outh half of th<' <JlUn-rr. The thrt·e mc1in 1·ol-
011iPs, ho\\·e\"Pl", haYe all co1ue frn1n H r estric:ted area tov1•r111g not 
OYPl' 100 feet of tbr quar ry face. Location of this area is rather 
rl1fti,·ult hec:an...,t> the <glarry fare is l:OlJ!-,tantly h1•i11g- altt>retl. Orig­
i11ul 11uarl'ying in the ar<•a ,,..i-, carried nn in thr nnclerl:) ing- oolitic 
lime .... tone as ,Yell as in the o;ofter o,,erl,ring clolo1nitie lin1estoue be<lR. 
Later, quarrying in the oolitic limc~tone " 'as ahandon1'cl and conse­
t(lH'ntly the ol,1 quarry hole do"·n through the oolite iH an eai-ily 
recognilahle lanchuark in the sonth en(l or thP <1uarr)·. The original 
r~olo11y of c-rinoi,1-; ,vas located <lirertly cast of th€' n1ilhlle of the 
north half of the old oolitic liu1estone quar ry hole. The later 
eolonie-; hay,, bf'Pll loc:ated from about 75 to 100 feet respectiyely 
north of a l i11i> (lra,vn Past ancl ,Yest through the original colony. 



F1g111, ii. '- ,111 I ,p1,1r1 ,. al L,·(':r:111.J .Jnri11g tliP -.unlnH'I ,,t it•· 7 < '11111,1 !, t 1k ll 
t1 .. 111 ti, 11 ,. h ltl:,,t,•,l 10,k in th,• i111111ul1.tt, I 1, :...1uu11d 

,; 

"-.;1h\Tlt,H\I'II\ 

Tlil· tl'l'lll Ila1upt,,11 \\Lis 1utr,1dt11•1·.J i11 1• 1~i, l,., L.111do 1 ,·1 1 r 

Lb" l{i11<lt->rho11k ~trala l., i11!! ,rlHI\•' t lll' E11~1,...,b l{i,,·1 f, !'Ill, ti<l\ nnd 
],,['J" the <1iln1ore ( 'it: li111,,,t.,111·. Tl1i, il,·,1·ri1iti ,,11 It 11· 1opt 11) 

t',!l'ulnl i1J11 deti11itl'I:· i11<·l 11'11•,I 11 rt 1,,11, , I t Ji,· I(· 11 , rl1L I fJ Tct\\ l 

1li:i t ,I[ t• t11 \w ('Ol'l'l'lat,·il d1rP1·tl.,· \\ 1tl till• ( 'I ,11r,· I ] 111", t 11 1• 1 
) I 1...,,, uri. Tiu· lL1n1pto11 f,,rn111~1<•11 ,, ,i,., di\ 111 • 11 1 t r lllt'llll , .... 

a-- ,•:,;11 ,, ti in ...,,,nth,•a,ll'l'll [<,\lit 1 1, ~llrlh Jl tr. . t L11 lJa'l' • 1 l 
11J,• \\'.i,,nn,111,, ,il10,e li1 tl1P 11rir1l11•ri1 I" YI<· th, JI ;1111]'to11 \\,l'­

di, i,t,,,l i11t fo111 111• 1111, 1·, . 1'1'1111 1 t 111' 11, ,, t 1111'\\ .1r.J...,. l h,qJit,. :\In, ll ... 

( l'Pf k. E.1~1 \ ( I \ flll 1 111";1 l·'.lfl, .\ l'I' . ·111 -..tnd:· r)r th~• ,li-trib .. 
• ur,11 ctn,\ ... , 1·.it "l' q I 

1 hi11 th,• ::,.;, rtl1 l l'l 
, ,1 tl ,. .11· ll' 11w111l, ·1, 111,tkt•-.. it aJ p.1 • ·11, 

1w111l,, r ,J l Ji,, ,11u1l1 ·,1-..1c-n1 )ll , 111 •f' ,,u 1 11 



•--------------------~--------------------------

), \ • 11 1cio11 uf 1!11• t 'hnpin 111t'111bC'r of thr 11,11 rh,·rn pro, int•(• ,l rl' 

, t or1 l.1ti,t> .... of till' t 'hollll'Ull of ~Ii,,011ri .11ul ,hn11ld not 111"' 

,j 1 ·r d ,, tt part nt.' th Jl a1nptu11iu11n11ti,1n. Th,• o,t>rl., i11~ lirn,· 
1 l 11 11 1 ::'ll1n n,·, l 'reC'k. E,i~lt• t 'it,. 1111d lo\\n . . 

I Ill It l H I I' ' t• I \ 1·,·I 1t1•d lo th,, ov,·rlvin!.! 1: ili11or,• I 'Jty . . . 
l 11 l l } ll'r)~ i111,-" 1 ho11t,·au li 111t•,to1H' .. \1·1•,11·d1ng-l~ 

·I , J1•nn Ha1n1 l u1 "a, 1l',tl'il't0d hy Laudon 7 to I he· il11l11111iti(· 
11 I r l t u,111 , h1 1 hap 111. t hl ~L1~ 11 , < ·re, k, E,1gll' < '1t., .ind 
1 , Pill 111fln1h , ... 111 thl' 11ortl1t:r11 pr(,, i111·1· 1111d lo tlu' \\'u~,011 -

11 rh·, tth·1--t 1 rll pr,,iuct. Tht ..,,•1·tio11 l·a1 r~i11~ 
h t I. •I ,r 111d 1- ,, .. 11 to l1t• 11,• tr 1hC' hw-.,· qf tht• 1·,•,t1·h:tL•rl 

11 onn 1· i( 11. 'I'l1t 1, pit·,tl \\".1,-,1111,· II· ehl't'I f .. 1111c1 ll, fou 11d 

l. r,1 

dtffieul 

!)1'l'ti II If tl1{' " I' 1011 ,ti I, I, l',Jll \. 

th Jll ll)J q lJlf 111 1, I i,,,, --u· 1t I tl I I I , l'alld "' l1 l)t 

1n111 r 1n1 1111 · , fi 11 i '·I' ·11P1 t •· 111 lhl qu·1 1·ne~. 

CAMAROTOCCHIA ZON( 

5PIRIF'[RINA ZON[ 

-. 

5TRAPAROL ... \JS ZONE 

• • 
.... 

c.ACTOCRINV.5 ZON( 

. ' .. 
.. , 

OPOPHOCR11,U5 lONE 

., ... 
- - PACkYLOCRINUS ZONE • 

• • • -· ·\ • .,.,. ,., t I lu.,.._. 

• 0.• ' 1,4 

1 
• • , ..1,f ,., -

l'1g111,· ,. II 111 pl1111 J'i,n11:di1111 :11-

, :q,11•1•.J :it l,d;r;,u,l, 



_\ppart•ntly nil lar~t' 1·olonif'-.. an• 1·011fiu<·d to 1111,· 11a1-ru" z1111,· t 11.it 

1-... entl\ i>11ii>11tl,\· n1arkP1l hy pPc·uliar 111ottl1·d lii111·-...to11,• c·11n!!lo1111·1 .it,· 
lt>d~P-... that ]i(' both abn,·p ancl h1•lo1Y th,• s11tr f< ........ ilif1•r1 ► 11 .... hed, .. \ 
c•on-.:istc 11t haJ)(l of l'hert 11-.ually Jjp-... ju-..t al111\ t' th1· 1·riuoid Lr>,1ri11!.!' 

~tra1a i11 th1• -,nft clolon1it1• just hrlcnY tl1t• 11pp1•r li11 11·,t1111t• c·, 11 
l,!lotnPr,1t1•. Thi s1.11't d1,lon1itic• lc1y1 r .... ti at 1·a1T~ th1' tn,,i)..., arP 111•,1•1 

11\"Pl' Ill i111·h,, .... ill rhi1·kn1•s-.... The· 11 ........ 11 .... th••)l}',t'l\"('', art• ,i....ualh (·r,11 

ti11l'd to ont• pla111• i11 thP l;(•1l. Th1'_\ lit. i11 r!PJll'P .... -..io11, un the 111,· 
-...1011i> -...11rfaL'L' ,iu,l Hl'l' thtt,tll~ "ithi11 -..lali-... ni.1ki11!! 11 111 ,.,.,,ar_\ 

to '-plit the r<)t•k h1•fo1·1• Iii< fo-,siJ..., lllil,\' lw work,,i] 11ut. Th1.1.~ fil'' 

det,•eted a .... ro,y, of st1•111-, unr1 fra1·t 11 l't'd 1-r11\\ 11-. alo11!.! I 1 ... -..j, J,,-. 11' 
th1• ,)a\,...._ \\~li1•n th., indiYi1lua]-, an• not al,1111clt1111, \ ,·ry ,·ar,·ful 
oli,t•r\·ati1111 j._ 11PeP-..-..;11·>· to dt>tr,·t tht• c·ro-..-.. -..t>1·ti111h of ti,, -..1 t1h. 

Prn,1.H\' -\ '1111, elf' ( 'H1~1111>:-

( 'rinoid-.. a-.. prc·,1;r,·e,! Ht L, ( ~rc111<l ,ll'1• ,l1•tillit,·l., 

n1•1·111·i11!.! profu-.;.,Jy i11 L'irt·ular lt>td i1·11lar 111a-...,,, ... i 1 

th,· linH>sto1 1• -...urfa1·e . U1•t·:111s,, nl' tli" P.Xc.:eil ll• 

1·1,1111il1•t1' :ih,e111·, 111 orit•l' 1ti,>11 i11 -h ir 11 i: .! 

-..11111·,I that th,·> li\rd i11 qui,·1 , at , .. Th 11 

I. 

l.1111111:alt.' dt,lr 111itit li11w-,11 n•· -- 11~'!.! ,1 .... th~H I II'\ Jl t I' lj j II\ 
li11ri1• l. \\'Ii>· tlH•,e ,111all a•·,•11-.. \\r'l"I' ,p, Tl' l h~ tli · -J t•ll f.,edi11!!' 
-.hark-. i-.. itn1•11lr to at"" Pr ,i1H'1' -...hark rl1 111<1i1-. • t • .,liunda11t 
tli1•1111!.d.1 i.. l i, t11rn1Htio11. \(1111· ol the L1•0rH11.f 11 r11) ,u r.\ tu1np~ 
lik,· r,11, "> , t, n,. ThP -..)P1i..lt.>r taperin!! (.'11)111111-. lh hr• r ,,irr1 
,),·<'r ii 1• ,,i-.i e):. hJ,, portion of th.,ir lo"·er (l'\I r 'L ' 

Lil,· })<'h-.tl iht. 11 ,\ Hi t.,·. TJ11,.v 11ft,•11 a1qwar < 

111 !,!ra,p111!!' th · r o in'.!' t.o thr· hr,tt,>111 l1 
, ,lu1n11 :-,nd <·irr1 u· 1 !:!' Ji.it ,11 t I,. 1•1 •,1•r., t1 

,I u1 it•·l.\ do 11nt ruu 111 •U.,.!'l ·l , 1" l li1 ;! 1da11• .... , 

l I \\ i-..11 tn n ·l,H« !!• • I 
l 1(' . l' .... t l1 l 1•1 T 

l 1• 11101·e drffi · 
11 \' } t•cl '.! 

I. I I I • 

J • I 

h 
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<'Hl~Olll F.\.r:--.-\. OF THE I-f..\~lPTO~ FOH}lAT JO"\ 

for tht-'ir <'Xt·Pllt-"Ht anc1 "·holebearted eo-oper ati1,11 in rt'n10,·i11Q' the 
f!l .... -..i), froin the ledge:-.. 

\ 'aln,1 lilt> a-; .... i:-.taHeP ha" been fl'eely ~iven hy thf' full1l\ri11g 1n1~11 

l ' l P(iran <1. l u"a: (' . , in ()'~eil. Donald Radloff. <'lf'o Lan1b. 
s11 ,aha . T l'l11uan ~Iau~bip. Louis l~eanf'. Hay1nund Beane. 

h H f', 11 1t', <1nil .\fill· r d Dillinan. 



:.? lO 

Ph.' 111111 Et 'l{ I~t 11) ElL\L\'f i\ 

~u111•r1·la,, PEL:\T.\Tt >Z< 1.\ 

<'las,< HT~<ll))E.\ 
1 lrdt•r < .\.\T EH.\T.\ 

FI 1111 :" 1-i II ( I [ I( II HI;'\ I I l \ E 1: I II 

,, 11 1-.. IHit1I1<i1 Hl'\l ~ >f1 ,•r 

Hlltll1t)1 1:1:-;1 · -..; h.11!1\l I \\', I 111 11h and ~pri1 ,.:, 
I' •. \\, t,.: 1 , -

l:l11Jdur·r 11111, !, ob \\ .\< 11-....\ll.Tll .111 l ~PHl'\<,EH. 1-.., . IDi-
no1s ( ;t,•l)IO!.!i t· I -..;lll'\ t'.'. \ ol. ,. r r I. Jl. ] "II. 11I. 1.-1. Ii!!. 111, pl. lt'i. 
ti!!. ' l. J-. 1 •• < 'n11oidl'a ( 'auH'l'ilLt. \li>111 . JI 11,. , f l I l'· z, ol. 

ll.11·,ard I Ill\ .. , ·ol. XX. p. :2:2<1. pl. XII. ti!!,. 1. , \, anc1 r1 

ll. l irb111 1-. ,, itli1111t ,l111Lht thl' u1n,t ,d11111d,111tl_,· o !..'llrriri!.! "i' · , .... 
in tl1,· Lt 1;ra11,I fauna. It i, 1•c1-.1i.' h,till!.!Hish.ihlt• f1· u1 111u,t ,f ·l. 
11thPr s(H'l·i,•s i11 thl· l'at1ll,t lwl'.llh•' of it, \t l.' 1l.1rk, ,l ,1·. Tlh' l'l.llyx 
1•xpallds ,l11wl.,·, i, "1,l,,,t at nr11. li,hl''-. ,111rl tl11• ill 11 ,·hi l 1re.1-. 

ill'I' tillt·il \\'itli ill\ 1·:-.:1·1•ptic ~1111J., l.tl'!! l Jlllltll11•1· a I Ult ... fl. 11,i i, 
d1,ti11!.!t1i,halil1• t'rn111 U. r,11J.,ui,1, fyl11 s n, p ,,h1 ·b c r 1i1•-. ,. .!hl .irin, 

to 1•,11·h r,1r iu,\1·11d ol tlH· 11-.11,d ,ix. Ji·. ,lv11;;/4" \, t. h rpl · 1 , u. 
, .ir. 1s also ,lnrk in 1•111111· lint li.i-. u11 i11tlat,•1l ,·o~. " ,l.nd 1 ,, ,tr l'tf'rl 

p1•11t:i~1111al \ Pllt r;il 1li,k. 
T,,,,, ~- 11it,•il -..;tal1•-. :-;a1iot1al \l11seu111. :--prlll!!t'I' 1·tdl,~1-ti1111. 

:2()\l(l, ~Oil,, ~()ll'- , ~ll\1\1. I 11i\1'J',il.' Ill' lo"·c1. Top11l.'Pt's 

I:fltl]IIH Hl'\l'~ '.. \'\P~ >11•,k. 11 ,I \\ •rtl111t 
Pl t, :.\ \. li!:;Ull' ... I, ,j 

I>J 1 . \1 1'1'1 " I \\'( 11,)'L' lll' .::-; , 1-- I 1111'11,1 ·1, (: no l. I /(If II( ,., II II' II// II I( • •, •, \. ;t 1\1 . .. 

St11'\'t',\, ,ol Il l. p. l,fi. pl. 1,. ti~,.:.:. h. \\'.\<'11::--~ll TIT 
a11d :---PHl'\<;EJi 1-.. 1 ' tJl11111,:--i <,,., ...., 11·,r•.'· , JJ .,. \ 111.1 . 1,:.;:, 
p I. X \ · L Ii!! t p I \ \ I I. ti!!. 1 . 1 , ... 1 ;- • < • 1 i 11, , i, 1 1 • 1 1 , rt or.at. 1 , 

.\l,•111. Jill,. 1.t· \ n111p . .%, ol 1111·,.ir,l 1·"" • ,,1. \\ p :.:~,. 

pl. 1 :2, fiµ- ~a. Ii. 
Thi, sp1•,·i1•-.; i, 1111( :Ill aln111tl:1 11 • h (lt'l'lll'l ' iD!! r, ·11t lll tht Lt>t :raud 

l.ulll 1. I I I' 1·,1:-..ilr disti11~11i,lw,I fn111 1 otht'I" ,111•1•it.:'-. Ill that it i, 
1·l1.ir:ll't••r1z1·d Ii~ ;i , L'l'.' li!.d tt 1•1il11r, \ 11 111h,•1· ,11,•1•i1•s ,1t·1· I 1rk1•1·. I I 
j, s1'11:1 1•,11<•1 I lr11 111 !.' . l,i1·liyi 11 1hn1 i1, t·:tl.,, 1·,p.111\h 11\11~• h 111,Jr ~ 

ah1·11p1ly, till' l11t ,·1•l1r;1l'hi:i l -.i•ri,•s .1 111• 11111t•h ],,...,, \\l'll th•fi11,•d. ,111,l 

1nr111,d l_, 1111' r 1., l. ,t ·, 1r,· 

!~111 h :-.[l•'('i 1111•1i , 11!.!'lll'•' '' JI I 

1· ,i, ·11 intn a ,harp ,•l111l int11 11-. rl1 l•~. 
t11,iiilL~:1 I 'a1t11'1 'atn ll\ \\y,1,·h,11111d ti ll I 

~ 



<'Hl:-<lll> FAl'X.-\ OF THE H.-\.\IPTO.X f'OR.\L\TlO'.'\ ~-!l 

~pringer ( 17. pl. XI[. fig. ~a. ) are tleeilletll,\· non-t_\·pic·al of the 

!:> pe1:1e:::.. 
T!Jp ,. - Peabody 11nsen111, Ilar,·artl l ·ni,·Prsity. ('ni\'e r..,itr of 

[o"·a Topnt,\ pes 21 1 1, :2101. 

HH<llHH'HJ~(', "AXT''-' ,·ar. <H,Yl'TOFOR.\ll'-' 11. ,·ar. 
I • X\', figtlrl''- (i. 111, 11 

Tiu~ Yarit->t~· j.., ii progressi\'P fonu of R. 111111 us 1'\:hihiting- the 
san1e p011tago11al 011tli11P an,l the .... a111t-> rai-..t>tl ridge rnnning up ea<'h 
rlly. TJ11, anal i11tt=>1-radius is exc·ellrntl~- dPtillP<l with thr opPning 
at the s 11111nit or n high pyrau1itl. The eolor i:-. 1ni1l\\'ay hrt,Yl'<'n that 
of Fi' ,, nt " antl Ii. ki1·b11i. 

l>nJ ,1 r·up. - l [~ R ,;inall, touti.nrcl to J1Ii t·OtH·HYJty. protru1li11i.r 
-,ll!.dnl~ lu-'~ 01111 l'Olu11111. DI~ ,,idth -.l 111111., h<>iu-ht :2 .. ) 1111n. J~ R 
.... 1nallPr thau HH ht->ight Pqual .... "·idtli. lBr two. 11 Br one. l'ollo\\·Ptl 
h,\· free arn1 platP-.. iBr, rPstinf!· 011 tn11H·ate1l npper surrw·<> of BI1 
f<1ll<nYPcl b) :2:J:{ nr .{:t{ in s11<:<·<'t>1ling e~·1·lP'-. X intP1Tacli11s \\ i1lt>. 
11or111al '>llCCe..,-..,1011 X:3:l-!:3. X hf'xagon al. f o llo,YPcl hy a ,PriP.., ,r hie ]1 

1·1dn1i11ate<; in the high pyra1ni1l. 
,-, 11tral disk. - .1\rm opening ~ lateral I)· clirrcte<l fro1n projecting 

art>a'-. ~\n1h rai-.rcl i11 riclge on Yentral 1li..,k. iA_mb depre-..~eLl. X oprn­
i11~ at top of er•c·ent ri<' high pyramicl . 

• 1,-111s. - ~ix t11 thP ray, hranching on IIJBr 1 or IIIDr ,. ancl <HI 
[\'Hr or r,· J ii' l•i-.Prial. hra1·hial-.. .... hort, pi111111lP .... 1·]0-..,Pl,,· pneked. 

('0/1111111. H()t111d. c1 t,\pit·,il lth,J1!11,·1i,1us enh111111. 
It, l11fio11~hip.-.: - ( ln-,c1 l~T rPl.tti>cl to N 11<11111s. 1litft>ri11g- i11 that I lit-> 

1·al~·, f'Xpan,1-.. UH1re r;-q1iclt.,. tht' iUr Hrt',h ari> hroa,ler. oftl'll ,v1th 
th1·Pc· pl,1t1•-, fol io\\ i11g 1Br,. It. 1111111ts a, figure1l in ( 'ri1111irlea ( ·a111-
erata b~ \\';-Jc•lt~n1nth ancl ~pring1•r ( 17 pl. XIT. fig. ~h. \ i, an t:'X-
1•Pllrnt exa1np}P 11f tl1is Yariety . 
r,,,us. - l "11itPtl ~1.,,,,.., \'atinnal :\Jn..,Plllll, Sprill!!PI' 1·ollt•t·tin11. l 'ui­

\'Pl' .... ity of I 11\\ ii. :---,\ ll 1 .\'}IP :n 0~. 

Hlf<J[l()( 'Rl:\C:-. \\' \T.I-;H....,IA \'C'-< \\";ll'ln-11111111 :111tl ;-. 1,1i11:.:Pr 

Plate XY. fi~ur" l 

ll/11;rlocri1111s /1'{/f( f'Sl(IJ/1/S \\' .. \( 'liS:\f( 'Tll a 11,l ~PHI.\:(-Lr:1-t l'<!J(). 

flli11oi-.., (}e0I. ~lll'\'P,,·. \'ol. ,. Ir I. p. 1 "i-1:. pl X\'l I. fig-. ll). -

1 !Ji, ('rinoiclca ('att11'n1ta. Jl,·111 .. \lt1'-. ol' ('onlp. Zonl. Jlar\·a r ,l 
lyn1,·., Yol. XX. p. ~'.?1, pl. XIT. ti~· !I. 

Tltis "lH'<·ir-.. is ...,n1,IIL sn1ootlt plated. 111ter1uediate i11 1·olor bP­

l\\ P1•11 1( Airbyi an<l l f. 11111111,. 11 i, l'ht1n11·tt->ri7.t>1l liy h,l\ i11g only 



I) \ \ ..._T 1111..., 1'- ' \ ' \f II Is (If ' 

• 111r • r111-. I I I I' ,1 ·' 1)••1...,, h \ 

J I t r r ·' ... t I I I I 11 111 I , , 
I -

11 t I r I ,I ' fl 11 .._ . • 

Tu I I :\ I I \I "' I ..... , f 

\ I l' I .! 1 I I 

.... ) I l' 

:\' ... 

I I 
'I I I I ... 'I 1 \ 

11-.tt 1d l h I t (1 Tl 
I I .,xi,,, l l llllll \\ I l t II 

I) 11111 

/) I l)H ,111 11 1111) ], I II HH ' I I I 

HI l I t I , HH ll~r t" 

IH,1 , 11' r111 ,! fr, 11111 p 111, HJ;, 
, • I' J 111 11 if; I' I .._ I JI I~ 11 HJ : Ii I\\ • • lJ t \I Ii I{ J 
1 i t!. x 1 1 • 1 1 • .i I u , 11, , 11 1 ,, , t 1t I n, 
th 111 tl I Ill 1 1 I , 1 l I' , ... Ill 11 111 B 

u· 

/} 

I I • 

l 
11 lr 

1: 11I ..... I_\ !Cit 

l 11 th J Ill litt., I''. I :r 11u 11111µ 011 , 11 tin 

\ 

1 I I I ; 1 ] 1 1 I · t ,111 d " 11 IP. l u 11 • <' 1 1 t r, 1 t 111 -! t h, · b r 11 

. I, x. l'inuul, sl, 11d,•r, < 111,el~ p,11·!.1•11. 

I I 

-t 

ti l 

!'I.! I' 

I . I 

r 

11
} Ill I 

I) 1.h 
• l1 , t 1 t 

r 

Ult l \\ 1th ,the 111.11 l'tilllllll t}, •h l h I p I J tl 

I,' la/ 011 I 

1n11 111,tt 1.J I If 

I 111~.. ll'il1 I l u 

11 Ii l' 111,l II tl'l'U\\I I 

'J I I 11n r,11., 

I) 

I u /( 

flt r 

r,•I 11 ti It• t.' 

/JI/ I 

Th, 

I II I l IC It If I '.\ l "' I II ll l l \ l Lt 
I 'I I ..._.,,., l 

,, h1 · h , 
I f r th 

,u.... f / r 

l'Lu 1• 1 n, 1rl, t Ii,• 11,·~1 1n a.h 17. l ~ruup th 
.... h i II t ht• 1 11 n, r, ( t , r u1a 1, u 1' ,, J t . . 

n ·, i 11J,(l11-.h1i 11 1, 1 r th· , up t1ltl1) 1••h 
11 11 .11, d •d t 11.} l w1d. " l' 111d1uh r p1dl) , 111 

I: I : d1•funt• l 1 cl, ,1 .w. ,tt .... • • \ ·utrnl b,l,. 1 •·111 I, 



ho1ot: 1 ,, 1-t 111111. i11 \\ itlth. ;i1Hl 1:2 unn. in l1t·i{.!ltt. !~110\\ 11 i'r111t1 -1 

:-]11-'Cllilt I -.. 

])or,,, l IIJJ. IHH ... lllilll. t·n11fin1•1l to 1n: ('()Jl('H\"ll:. HJ: 
ot·11).f11!! pa l't , f l il . 1111·t.1Yit.·, a111l lo\\'1'r portion nf la11·ral 
• I~ \\,d'. "id r I c1 1 hi!!h. HH. " ·idth -+ 111111., h1·ii.d1t .-i 1u111 .. 1111r-

1n f ~ ft I t a!!ll lldl. J B , t wo, of al1nllt equal -..izt•, -..1•e1111d a~ill,ll'\, 

nonuall: ht''\.cl!.:(111al. I l nr 0111', (l\'l'lll'Yill!.! }0\\"l'I' l'dl,!'t' of d1•pr1•-.. ... t•d 
a111hul:wr,tl 1,1w11i11~. iBr1 1w11la!!o11al. rP,t1ug- 011 th1• trun1·at1•d 

HppPr ,urfac1• of th1' l;IL folio,, 1•d h:· :!:1:2:2, 1w1·a,i1111ally :2:l:l:2. X 
interI',llh 1-.. "id1'. ,,.,11 tll'li11f'1l. X 111,xa!,!;1111,tl, n ,tin!! 011 tru11t·at1•1l 
post1•rio1 Ht:. fft])o"t•d h:· a l'11lltlll\111\l, }'(1\\ or larl,!1-' 1·011,p11•no\l, 

pit'l'I""• X Hllt'ITadin .... liul!!illl,!. IIOl'lllall: x·:.::{::. 
1·, 11fi'i1 di,I .. - Pt>uta:.r1111,d, fiatt1•11t·d 1111 t11p. :1r111 opP11i11!!, lat­

t't'.illy dirP •ll·,l { 'or11Pr, ,11' J>Pllla!!Oll i1111111•1liat1·l,v alHl\'1• rays. Plat,», 

lar!.!P. \\ 1•11 iJ,·tirw,l. < l Ian.!<'. X ,q11•11in!.! -..li!.!l1tl:· t·t:1·1•11tr1t·, l1wat1•cl 

iu a rai-..t l 11_'ra1nid. 
ThP aru1, all,1 cnlnrnn arP not prP .... t>rY€-'d 1111 an: of th1• spl'1·i1nt'll"'. 

Ty111s. - t·111Yersit,\· of Io\\a. I l ol11typ1•. '.2107. J>arat:·111•, :2111'-. 

HIJOll()( ur_:-... l''-.. \\"ORTII E'. [ llall 

J}hr)(/01 ri1111s l/'fJ1·//,, ,,i II.\LL, ]',,;-.,, lo\\a (;Pol. ~llf'\'f':. ,ol. 1. pt 

:.! ' p. :-1 .-) Ii. l I I u. ti~. ...... - \ \~. \ ( . 11 s :\ 11 • T 1 I cl ll d s p RI ~ ( ; EH. 

1-..~1. J{ .. \1, 111 .. r tit,· P,d .. o<·n11,1iclt•a , pt :2. p. :2:211. , .... ,r;, 
;1ft,111. :\In ..... t 011q, . .:%1,11I. Tfar,·arcl l niv .. ,'\o !I. vol. f. p. :.!:211. 
L.\I [)(J\. l.'J;'. I 11i,. !Ji' lo,,u :--;1utlies i11 ~at. I Ji,....t.. \101. X\', 
, ,, ·) ...... I 1 h ·> ., . '\ ), -• Ji. •' . )l . , 11!.[S . - , "• 

It 11 '" t/11 ,,; has a s11i;tll. --111111,1 li-platl'd, globo .... P 1·al., :-.· ,i111il.1r l11 

t I.at or If. w,,t, rsi,, 11 Its. I t 1-.. di .... t i11~ni,IH•d fro111 l{ 1r//f1r.,i,11111.-; i11 

that it c·arri<·s six ,1r 111 .... to eaeh ray i11st1•a1l of fc,111. Tlwr,· j.., littl<' 
11111•stion li11t t hHt }/. 1111rtlli 111 i:-. hnt 11 progr1•,-..i, 1· st :1!.!1· 111' d1•,·,,lop 
111 ent of thP n1orf'! si1upJ,. If. wo/1 tsio 1111s. I 11 t hi• ( :i1t11or1• ( 'it., ( (:>) 

l;i1111a cd' [<"\',I. trr111sit1011al "tag"" h1·t\\·1•1•11 111" t\\o ,pP1·il'" an• "''"ll 
It. wr1/ 1 ,·s1111111s lJJ,1y lw dPfinPd tn 1111·)11cl1• ;d) ,Jw1·i1111•11-.; \\ l11eh 1·,llT) 

!'0111 ar111, to th<> ra_\·. ( )1·(•nsi1111all.\· ,111 t''-1 r;1 ;in11 is a<ld,,d to t•a,·h 
,i,1,· of t 111' po,tPrior 1·a~·,._ n111kin;.! a :2~ ar1111•<l fol'lu instead nf 
1\\' ellt_\·. The-;P 11111y abo bf' c·onsid ◄ >rPd as Ji'. ll'af, rsio1111s. ~pc,1•i1u1•11:-. 

•·a1 r\·111g 1nor1' than :.!~ ar,ns ari• to lw 1·l,1,,ifit><l a'i I f. 11'1Jrl/1111i. 

T,flHs. - l"11i,· .. r,ity of (11\\·a. Tnpot.,111• :210!J. 



r':1111ily HAT()( HL\'I[1,\.E \Y.1clt'-'lllllth Ill I :--111 l,J.!l r 

1:,.111i-. B.\T<ll'HI~l'" c i-- ... ,.,1,, 

II.\ TO< 'HI :-i{·s ;\[.\( 'BH I nEr \\'.1!'h-11111tl1 'II '[ f 11.:, r 

!'ht, XY, liJ.!11r," 1~. 1-t 

!Jato,·,·i1111., 1110,·brid,i \\'.\t ll"->ll 'T ll and :---PHI:"\<:EH. J,1. 

Illinoi-.. <;,,, . "'-tr,·•·). ,ul. \'III. p. 1,~. pl. 17. ti~. 11, 1:.?. -
~- .\ . ..\11 LLEH .• "10, :"\cll'tl .\ 1111•ri1·all (;,,nl anrl Paler,utoi !!_\. 

p. :2:!:-i. ti!!·. :.!,-,::. \\'.\<'ll"-~11 Tl! aud :--J'Hl~t;EH. J,n;, 

( 'ri11nidPil ( 
0

..llllP['llta .• \l,•111. .\flt-... ct! ('1111111. z,,111. JI 11 \i 1·d 
l .. I "'"·1 ·1-1· l ·•11 t· l ·)" lll\'., YO. • '-·'- , Jl. _, 1. p. ,l , I!!'. . -• " 

Thi, ,p,•,·i,·-.. 1, 011e of th,, rare]~- ,,r,·urrin!! fnr1n, in till~ fauna 
c111,l i-.. ,dtt•11 ,·011t'u, d \\ith .l11r11c1i1111\ iu111111t11,·1,,. Th,• ul>·x uf 

J:,,t,w,· i1111s 1110,·l)l·td,, i-.. :..!l<>lH,....l'. th,· prin1ary interhra hJ,tl J-, -.,111'.t!l 

1·r and tlt(•n· ;1rP 11,11,dl., :l 1·> ,·le.., of plHt<'" i11 th1• iut1•rhra1·lii 1 ,1•r11•, 

lwlo\\ t Ji,, ar111 lia-..P-... 1Hr 1111t 1·0111H1 l'tl'd "·ith i.\.1nh (If , ,·11tr_l il -..' 

ar111-.. 11ot l.!"l't•ll!1t'1l. X .... id,• 11111 \\'<•I I diffl'rt'11tiatetl. -t l:' ,·I", of I ... ·,, 
yj...,jl,l1· i11 X i11tt•1-ra1h1i.... Ju,Jo" arn1 l11i....t'"'· 

r,,,,,s "'-prill!.("t'!' ('11]if't•tio11. l 'n it1•d "'fat,·, 
l '111, t'l'..,ity ,,t T1nY;1. T11p1,typ,,..., 

IL\Tl H 'HI :-;l·~ I•< It l l t·-'t 
1'111, \\, ligun• 1-

lt11to, ·1i11 11, 1u,,·1tl11111 :\ILLLEH Hllll Ul TZLEY. /"' 1 . 1)1,._. riptl<.•n oi 

,'\,· \\ ~p .. ,· ·,•:-. a11cl ( ;e,tt•r.t of E1·lt11111iil1•,1. p. ::L ['I. I). fi!.:"". ,;_ ,. 
\\ .\<·II"'- \fl 'TII and Sr'H l :'-:(; EH. 1-.. 11;. t 'ri1111iol,·.i l'an1era­

tu. >J,,111. >Iii-- . ('111np. Znul. 1Lir,ard 1·111,·,. ,·111 XXI. p. ::7-.._ 
pl. ::o, 1i!.!. Ii , 

.\ Yt'r: rar,•1., 11,·1•11rri11~. !::'lohn-..,•. ,1n11nth pl.it,·,l ,p,•1·111 -.. 1,f J: ci.l • 

, , 11111, \Yith ,vr_, --.!tori ;1r111-... ])nr111!! all 1tf till 1·t•1•t•11t 1·1,ll ·,·ti11!.!· i l 
th1• nrea 0111) 011P -..p,·1 i111t 11 ha, li1•1•11 t\ 1111 ,1 "l111·h 111:1_, l,ij !"1•ie1TC'd 

t 11 1 hi, "IH'ei<'"'· 'l'ht· :, r,u._ 11·1· lir11k1•11 1111 t 111 .... -..p1•ein1P11 , fl l1nt t 11,•ir 
111 11!:tlt 1..., i11detPrn1i11alil,1 • Th,· c·,il), , .... 111 !.!1'111'r;ll I r!!e1· 1,ha,1 ,hal 
ti /: 11111, 1,rirl, i. 
r,,,,, \ \\'alkt•J' ~llhl'lllll, 1 11h,•r--.11, 111" ( l1i,·a~, 

l,•1•Li1111. I '11i,, l"!-.II;'> of lo\\'H. 'I' ,p, 1., I'' :211 ~. 

1:,111b .\()j{()lj{\'\{':-. \\:1 ·li~1, ~lJtli :111d "llltJi:!ll 

,,11u11 1n:s;1-.. 1'.11,1 \Tl'Ht·-.. 1\\",,,1t-11111tl1 ru1 l s 1,1111~,·• 

l' I: (,' \ \ l!J.!lllt 1;, I' ,, · \\I I. tlL: , 

l>ur11 ,.,.i111"· i'1111111/11,11, \\'.\t'JIS\Il'Tll ,111.! :---1'1{1\<,EI\. J-..1,1, 

Llli1l<Jl' u .. , "· °' \II\,._, \' I. \'TI I. p. 1,.1. pl. l(i 11!.!'. :i. pl. l 7, 



and J>a l1•1111tol<11,!~. p. ~-1-0, fig. ~:-.0. 
,,·ri1111., im 111,tf II r11, \Y .\( '11~:\] I 'Tll ,111 d ~Pl{ l:\U· EI{. 
( 1111oi,l1•,1 (' ,11111•1,1. ,1. :\)Pill :\!11:--.. ('0111p. Zoo!. llar,·aril 

, td :!1, p. -t 71. pl. XL \ '. fi:,!...,. -Lt. h. 

J..., '17 
' 

I 'll i\'., 

\11 .ti, 11 olr111tl,\ ,, · 11 r111g "IH'<'ll'". ri•pre .... 1·11t,,d hy large llillllht'r-; 

, I 1•x<·l')lt>111I~ pr1''-<'l'\t->1l :--.p1·ei11H·11-., ra111,!in!-( fron1 Yt'r., i1n111a ture 

t,, f111l "I'"" 11 i11ili, 1d11als. Ea-...ilY tliffer1•11tiated fro111 .!. ru,lia/11,;, - . 
,, \111·lt ha.., ...,ll'llat1• plat1· 111arki11g..., and a fP\\'Pl' 1n11nlH•r ol' arn1,. 

"t'l>:11·:it"d l'rn111 . 1. /Jo1·1•,/i11,1., "·bi1·h lia-... a ...,111allt->1· 1111111h,,r of a1·111s 

< .i I 1·,1t·1.ily 1•xpa11di11g-. 1·1,11i1·al i11 -...hape, \\'i<lP,t at ar1n ha:-.<':-.. 

( .>l'I': 11 !.! 111111· c1n11-., to t IJ., r,t). 111ak111~ a ~O arJ11t>d f11r111. I ><'<'il">ion­

:111., J-.. ,11111,. "111'11 a11t<>r1or ray 1·a1Ti1•..., 01il~ :! arn1,. } :dgi-> .... of plate-.; 
d1·li1·.1tP]., 111ill t>d and flut1'tl 111 \\ ,,1 1 pre:--.,•rv,·d forn1,. 

7 111)1 s. :--..,,1.-11!,.!t>l' I 'o llP1·tJ011. 1 ·111tr,1 ~tat<'.., :\ational ~lu-,run1. 

I' 1 1 1 , "r..., 1 1 ·' 1J f I o \\'a. 'I' op o t y p ('.., ~ 1 1 : L :! 11 -1-. :! 11.-,. :l 1 1 Ii . 

• \(ll{t)( Hl.'.\ L' :-. f'AH\'lll \'-I~ \\',1d1s111uth and :-.l'ri11g, •1 1 

l'btt> XY, tiirun· lti 

l>11r11,·ri11u, p11r1·ibasis \\' .\( ' 11~.\ll ' 'J'JI c1ntl ~PHIX(+EH. l"'Jtl. ll­
li11oi-.. ({pol. Snl'Yl:',V. vol. \ ' Ill . p. lii, pl. Ji , tig;;. , , n, !lu. 

s_ .\. :\lJLLElL J -, !JO, X . .._\nH'r. C:1,ol. a11 cl P alPontolog~. p. 2-1-0. 
,..1,,,,,11,11" ;1 ,111·1ha.,1, \\'.\( ' llS'.\Jl 'Tll and ~PRIXC:ER. J'-,!J;. 

< i-i11uidl' 1 ( ,11111•r,ttc1, .\l l'Jll. :"1[11-... ( '11nq1 1/.ool. 1 fur,·c1 1 d l ·ui, .. 
, ll l, ~ 1 . p. ➔ 7, i. I ii XL \ . Ii!.!..,. : 1.',. It. 

I li,ti11~ui-...l1abl<' t'l' 1 •lll ,,tht·r ,p,·,·11,, 111 lltat it, hc1:--.aJ..., ;1re i11 ,1 1J.•., 
pn',,i,,11 111 c,iJ.,, li;t"'· c·al.,·x 1•,11;111d-... al1l'l1ptly i11to a hrn;1d IHI\\ I 
-..h:q11• 1n: 111• •.Jt't I l11•]11\\ 1:n. Fnll wi1l t h of <·,tlyx llt'Hrly r,•,11·h,·d at 
tl)p nf UH, Tli,· th1•ep ,11t1,,rr1,i r,1.,-.. 1•;1<•h ,·,UT) (\\o ,11111,. a11,I 1h11 t,\·n 
11,,,t,•rior r.1~..., , .i,·h ,·ar1',\· f1~11r ar11,...,, JHakillg le! t11 th1' ,p,•1·it>...,, 
::--,,,., i1111•1h fiu11r ,I l \ \Y c11·lt ... 1111uh and Spri11g·l·I' .1r1• ,1111111 i111111a -

u1·,· 1'11111i-.. \ tl11lt J.,rn1-.. ;ir,• "" la1•gp or lnr::1·1 1ltt111 .1. 1111 11111l11r11s. 

T11p, , . :-spr111!!•'r 1 '<Jll 1•111111. 1 ·11it1•d :-.:1,11,,..., .-..:.it i, 11r1l \lu-.;enn1. 
I 1ii,·1·r, it.\ 1f fq,, 11, 'l'c,J111t.,·1,.•, ~1 1, . :!11 ~-

\<IH<H'l:IXT :-- H \111,\Tt·, \\ t'h,.m 11ih 11 ◄ ! s1,1i111,!L' I 

l'I ,, .\:\. l~ LI l , , 

/)I, I 111 , li1l11, \\' \( ]l""\11 l'II .111.! :--;J>[t[\'1:EH. /', /() 111, 
1111i, <, ·< I '-,1 1, ,._,. , 1ol. \-IT f J l 7fi , pl. l 7. ti!.!". ,}, .},t. -....; .\. 

:\lll.l ..1 l~H. ,._,, \: \11w1 1,t• ol .i1.J l',1',·,111t11l11!!~·, p. :!tll. 

-1 l 7 'n t, \ \ . \ < 11 -.... .\ I l 'I' 11 .i 11 d ...., J> TT T \;Cr ,,: I {, 1 , rr t ' • i 



noidi>a < 'an1rrata .• \fe111. '\Iu-... ( 'n1np. Znol. IlarYaccl l ·ui, .. , ol. 
:21, p. -:1:7:2. pl. XL,-. fi!.!. 1. 

.\. lar!.!'P "'PP('if", "hPt1 1natnn·. l'Hl:·-' r,1pidl:· l'XJl,IIHli11g-. !!rt1,ne-..1 
\\ iclth at cll'lll ha-..1•-... nu ]}l'll,1t'(•tt-'tl into pro11<11l]J1•f'd ri111. .\ rill-.. 
Haring nnt\\ ar,l at .1nn1·tio11 ,rith l'cll_,·x. plate-., 11111rkPcl \\' ith -..l1arp 
radiati11J! ri,lgp-., that lw1•01n1' <1<·1·,·11tn.1tP1l " ·ith 111at11r1• -...p1•1·in1 •n-., . 
... \.rn1-.. 1:.!. 1 :;. or 1-:1:. po-...t1'ri1,r ra.'-.. 11or111,tlly earrri11~ thrl-'t' aru1-.,. 
X llpP11i11g- I 1·01u a hi!:d1 P.' n1n1id <·nliuiu,1ting i11 Y<·r.,· -..1uall 11TP!!· 

ular plat1•s. lii!.dil., 1•1·1·Pntri<·. 
T11p,s. :,-;pri11i,r1•r t 'olle<·tiou. l '11ite1l :--;ratrs :'\atio11al ~I11-...Pun1. 

:'.\[E(;f:-;T()('HlXr:-, XOBlLT"- \\'ac-lt::,muth ;1n,l !-,pr ll~•·r 

l'latP XYI, figu1r 1 

JJ,yislo1'l'i11us noliilis \\~.\('II~)fl'TII and ~PRI'\(;ER. J-, ' JO, Tlli­
\ 11oi~ (i-eol. :--;urYP.'·, Yol. '"'1. p. 16!1. pl. ](j, fit.!-... h. ,. 

:\llLLER, 1...., 110, ~- .\n1l'r, (:t11il. ancl P aleP11t, 111!.!~t, 11 , 
\\T~\<'II~{\Il ' TII aud SPRl\'U-EH, I :r; \l1•1n , ~111~. 

:!fill. -

l '111np 

Zool. IIar,·anl t ·11i, .. , ol :!l, p. :i:i,. pl. -+ 7. tiir,. ti. 7, ""· ""· 
pl. ."i l . fi!!. '"'1. 

~\ largP ...,pt>t·ie..., of JI< yistu,·ri11u-;, di .... tingni .... ht>rl frnn1 .1/. /Jlll'rlls 

"·ith diftic·nlt.,· in in1nu1t11ri> sprl'in1c>n ..... .lJ. 11vb1lis ha-... a ealyx that 
t1\.pa11d-.. n111t·h n111rr rapidly than that of .l/. p111·I•11s lt .... a1·nh hra111·l1 
<.'lo...,Pr tn the 1·alyx, and intf'r1h-,ti1·hal platP~ ari' 1·arrit'1l in tlH' 

l'cll:·x. lt ..... platf'..., ar1• ,n1ooth "hill" tho .... e of J/. 1><1,·1 •11., tt'111l t11 he 
-..li:..ditly ra1-...Pd. Th.,1·1' ;irP L,r n1,11•p intt>rhra<·hi,il plc1te-., i11 tilt' ,·;ii.'' \ 

of Jl. 11oliil1s. 
T111us.-l.nitrd :--;1atr-... 

l 'niYPr...,ity of l,,,,·11. 
\'c1t innal 
T111 •11t~·1)1• 

~\ht-...1'11111. 

:!1:211. 

;\[ E< ,l ...... TO( 'HT, r-.; I'\ H \ r :-, \\':1 ◄ Ji,mu t.J , 'Ill I 'fll II~ I 

1' ·1tt• X\ I I t i!!llH' :! 

lf,yi\f1J1'J'i1111s 11u,1·11s \Y.\CIIS\ll 'TJI and :--;J>Rl~(~EH 1-..r>1 . Jlli~ 

11< i-.; ( ;,•ol. S11r,·I'.'. , 11 1. "'· p. 171 pl X \', Jig-. , . 
!',, i, < hi/< r l 111"- whit, i. 1..., 1;-_ ( 'r111 ,i,l, tt ( ';11111-•rata. Jl t•111. ~l 11,. ( 'nuq, 

.Zr11il . Jlnr,·t11·d t ·ni, .. ,rd. :.!l. p. :1::0, pl. LT. ti!!-..., '- ]ll . 

Tl1i-... t 1•;111 .... i tir1un l t1)]')ll ( all hP .... t lw r1'1\ •rn·tl 111 tht· !!t'l [ll ' 1/, u1,(11-

( ri1111,. ;iltlto111.d1. it P:,.: l,il,it, ,11trli> 1d th• 1 har,11·tl'l'i-..1i1·-.. 11f till' !.!•' JIil -... 

[', 1 i, ,·Ju ,, t'i1111,,. Tl1l' ,. I_ ~ .; di "IH'1· i1u1·u, i11 n111 111,-.,,1·,,11111 i-.. ilt·1in• 
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itely typical of thr grnns .llruistocri11us. and tht> thiu plate.., of a typi­
cal P, ri, <'lllll'l'i1111s are not present. The arm.., are giyen off fron1 the 

:=ilyx fron1 co11ti11uou.., platr:-. a.., in Jl1 uistoc1 i1111.,. The specie-; i~ 
11e ti1 it l' l\' 11ot a ,·011 1 ~ 1111 nature furin of 11. 11ubilis. It is easily sep-. . 
a n il le t'ro1n 11. 11oll/l1 s ill that tlH' plate, of JI. p11rt·1ts ..,JHn,· a <·011-

,1d. •r,tl,le tt> 1tlt•Hl·:· to I · no(lose. lt i:-. ea:-,ily :-.eparable from P. 
ll'hit1 i of the Bnrlin!!t"u \\ ith ·which it ha-.., often heen co111parecl, in 
that P. ll'h i t1 i ha" th,, t:·pical hell ,hape1l thin plc1tetl l'c1lyx of the 
genn.., P1 ri1 l'li1u· ri1111,;;. Th<' Burlington forn1 ha-, t,Yo or three Ill~r 
incorporated in the (•alyx, " ·hile JI. [)(l/"l'lls ha" only one. 
Tup, \, - 1 ·11it1•tl :--tatP.., ;(ational Jlu..,eun1, Nprin!!er ( 'olleetiou. 

1·ni,1•1·-..1t~- of To\\a, Topotypt> ~1~1. 

F::unily .-\I 'TI~OC'HIXID.\E ( Runner ) 

ln•uus C' . .\C'TfH 'RIXr:-- l,Y:11'11smutl1 :111,l Rpn11g{•1 

f' \l'TOCRT:'-:"l'~ CH{'\ ATISRI::-.tri-; ( \\·ad1-;n1uth n111l ~pringe1) 
Plate .X'. I, figun• :; 

.. let i11(J( ri11us ornatissi11111 . .;; \\,.. .... \.CH~{.JIT~TII and NPRI.\'G ER, 1890, 
Illinois State Cleol. ~urvey, vol. 8, p. 16:3, pl. x,~1, fig. 9. - ' . 
.. \. l\IlLLER, 1890. ;(_ A111er. (Jeol. and P aleontology, p. 219. 

C'ocfol'ri11us ornutis. i1H11.,; \\,....._\.CII:-G1Il 'TII and SPRTi\GER, 1897, 

( 'rinoiclPa ( 'a rnerata. Jl<'lll. l\Iu:-.. C'on1p. Zool. IIarYarcl TTniv., 
· 1 •)1 1••)1 1 L1:~II fir, •) \ 0 , - , lJ. l_ , p . \ , ,.... d. 

<',11·(01'/'inus 11/'1111/ i\.'i/Jlllls has eharac•t<>risties suffieirntl: <liagnO!:.-· 
ti1· t11 prt->,·1•nt 1t frc, 111 bt->ing eoafusPtl ,Yith other &pecies. It:-. per·ulia1· 
1li..,eonti11nnu-; plate 1narki11g-; rt>adil~- (li..,tingnish it fro1n all other 
forms. TlH' t·til~ x. t>Xpanfl.., Yer:-, rapi<lly, the ratio het,Yeea calyx 
length and arn1 lrn1-,'1:h l>ei11g 1 to 6. In none of the other LeGrand 
,preiP" is the ratio thi-. grl•at . ThP ealyx i~ ah,·ay:-. light in color. 
ThP 11nn1brr of ar1n, Y<1rirs from 28 to :10. 
Typrs. - 1 ·11ite<l ~1ate.., ;(ational ::'\lu-,eu111. Spri1H!'Pl' ( 'ollection. 

1 ·11iYersity of Jo"·a. Tnpot~·pe 21'.22. 21~:1. 

('Af'TO('HIXt'S XODOBRAC'IIIA l'C~ ( \\.ad1sm11lh an<l Springer) 
l'late XYI, l1g11rP ~ 

.tcti1uu·ri1111s 11odobl'lu·hial11s ,,_,_.\ <'H:--..\Il'Tll a1Hl SPRIXGER. 
1 ...,!JO, Illinoi.., Genl. ~111·yey, , 111. :--,, p. lG.>. pl. :S::\', fig. 5, pl. 
X\'1, fig-. 10. - ~- .\ . ~Ill1LEH. /-.;!JO, X. ~\llH'l'. n eol. and 
Paleontolog-~. p. ~10 

f '11, ·torri1111,; 1101lobrarl1iot us \\~ ~\.( ' IIS.\ll ' TII an<l SPRl;\GER. 



, .... ,,. ( 'ri1111i1lt•a ( 'an1,•rnta . .\ltilll. .\lu, . ( '111np. Zc If. llor ell I 
1 • n i ".. , o I. :! l. p. 1; :! :! . p I. LY I (. ti!!,. l . -i 

f ',,rfu, r11111, 111xlobP"a, /11 11/11, ,1, 111'i!.!ll1,dly rlf',('l'il,ed and fi...:tlt • t 
h 1., pi1•,tl 111 .i ,prr•j, . .., •hctl ot·• ·ur, dh111,d.1ntl~ iu 1h • L, 1;rc111 l 
f.11111:i. TIJ, l.it,• r 1llu-..trat I• ll .... 11,Pd h,, \\·a•·h,111111 Ii a11 "l 1 U!!t 

1 i. pl. I,\· 11. ti!!.., l . :! i11 I '1111t 1 1 • t 1 <1IH(•ra1a art' 1lf' · .I., 11 1 

ty11i(.'al of tit ,1)1•('i1•,. Th,· 1 tn ·nit~ }'1'1 !1,thl~ It,>._ Jll ti I' illu, . 
of the ·,II., -x l1t->1·,1t1,t> <1r1n, ,1pp,·,1r 111 h,· ti ..,.. of f'. n, t/11bn1 ,, . 

, ,ti,\:-- lt•1i11111•I., t'Pllit•al. 111 r It un l,·d .in 111 "I ...,hal'•'ll. ,·,1 
1'1·!.!'nlarl., 11p tn dl'lll hr1..,.•-.. .\, l'l'il!.!• l1t•igh• 1.-1 111111 .. "i,lth nt 11·in 

l, i-..,•-.. :! ; 111111. I ~I: l,11·!!•'. 1'xpa11d i111,, ri111. ior111i11!.! .i 11111rh 1111 r 

cll'fi11it, p111·t1 111 111 .ii.,, tha11 i11 orh,·r 1, .. 1:r.u1d -..p,·t·it·, of r· 11 fo­
e ,·i,1u.~. l'LttP, hi1.d1 y 11odo-..t•. f.,,.\t)_, -..1·11l1'tlln°<l. ,11t1t1 , ·1 . TP!.!'-

111e11 pl11te, I, r!.!1•1· tit 11111th11 • L"(;rand ..,,,1,•if', of r·u ,r1 1, . CHT:· 

111:: harp ,1,·11111 na1e spi1!f•-.. 2\. I ilH' sl1·1ul,•1. r,·a,·hi11•• t ,11'111 t'l , 1 

1'];1 r,,.., -..i,111 0," .• \nn 11111nlwr , .. 1 1.ihl1• fr11111 ~"' tll ::o. E, tU".) po,-.iLlc 
!!n1dat io11 , ,·,·11i-.. tP lit• 111·e-...·11t. 1 l(•1·.i -.. i(l11al I~ ,p1i1,"' , ~u, rit I ( 1 

aJt,,ruatl' hr,11·hi11].., 1)11 tli1• ;1r1n. 'l'hi, j._ 11 ,1t llt! f tt1r 

11s 1u•arl,\· all -...p, ,·i,·, of (' I{ to, ri111t , <-'IIIT\ th 
'/ !//'' ,. I ·11i1,·,l "s1.11 " " :'\nttr,ual ~\lti-..1.'n n ( 'c ll,•( tinn. 

' 
. ' . I 'I' 'l I I > l <l -111\ l'l"-..I I_\ •IL 11\\,I. ltjtl •: t)t.,. :._ :__t . :_. -• 

1 • \<''I< ll ' HI): l'~ 'I. H'\OI Pl \\ .1d1,m1Ph 111 I ~I 1 11!! r 
l 'I 11, \: \ I. tig111 ,., .l, ~ 

. l 1·fi110,1i1111\ r1r,10/il1 \\'.\1' )1:-....\fl'Tl l and Sl'Hl'\1,EH. 1, 1J11 . 111 · 

n111.., :-...1,11,, (j1•1.J ::--.1u·,·1 ·:,. , 11I. "· p. lli"'. pl _\ \ 11 , hi!. 10. , 

.\ . \I ILLEH. Js111 '\. \1111'r. (~t·nl. and P.l,•1111toh)!.!_\. p. :.:i1;. 
f',1Cl1111i1111\ ,1r1111/rl1 \\ \1 i l"'~ l l'Tll and :--;]'"l.\1;EH. 1' ''7, 1'ri-

11oid,·a ( 'alllt'l'at.t, \I, Ill. :\1 11,. ,r (. ti lfl 1/. 11d. l{ar\',U'rl l ni, .• 
, o I. :! 1. I '. 1-i :!-1 , I' I. L \ .. II . ti~--. ~ : 1 11, 

Tlit• nl'i!.!'ill,il il111 ... rrat1,t1} v t ( Ur I " ., II' /11/ 1/,/1 l't l'l'l''-l'lll',. I\ r, 
Ill 1I Lll't' ,p,•1·l1llt'll. 

I .,11 !.!'• '"I '-flt'•·i,·, ,it· ( 'a, tu, ri111l, 11 ;q111 1 11£1,111 111t• i-..u1in :.: :t JllU ·h 
,r -...11 11111 . f rn111 b,1-..l' !11 ar111 1il" ,iJ., \ J.',L}'i<lh t'\} 1, 1nd11 1!.!'. 1,n l• 
~.h11p ,· tl 11 , n11all.\ ~ll 111111. in h,·i!!l1l. ,, i,lth : :1111\111. a1 an11 !in,, , . 1;1; 

, 11 1.1ll1• r Ul 1• 1t,p1 rtio11 111 ,·al_,·:-- tha n i11 I. 1/(Jtl 1b ·11 lii1f11,. f'J.1t ,..., 

,1, llot •' 'll l1 >tli pri111:11·.,· .ii .I ,,·1·"t1 1 Ltr., ricl!.!·1•-... 1111 ,·r pl.11 1• ,u~ 
Ill!'• .... Jl1t l u, UI ] 1,· -...·d ;r, JI (' 110,/1 ,,,,u hi,1'11, l 1:r n11lr -..)i!!ht l., 
ru :111111• I '1u11 H l, , i I :1 ,, I 11 !.. .i-.. I lt1 \ r111, :2:2 IL' ::n \ e11u · ti di,k 

" sin.di 1· ph, tit I ~/1) fp/1r111 h, t I" fll ( '. 1// 1,li1\q' 1I 1,. 



Tnllt-' Inn!,!. ,lt'udt>l', real'hing to ar1u tip,. nor 1narkedl~· "-pinose. 

Ohs, r1·"fio11~. - Ea,ily distinguishable fro111 ('. 11u<lobrachiat11s 

Ii •,111-.;1• thP c·,dyx of r·. ,ldi expauc1, n1ore rapidly. 1{11 sn1aller. 

,, n· , 111 ,t dt• pre,,ed. 111,11 kPd ,P<'nndary "-tellatP ri<lgP, on platl's, 

a . 1 w d i, k i, 1111 t "-J> in 

'I UfJr.,. ( 'ullt'1·ti,,11 ,,t 11011. l)elos .\ rnold. Pc1,a,lena. ( 'alifurnia. 

T' . . t t· J 'I' t · •""' l ·) - •) 1 ·)'" •) 1 ·) t) 111Yrr,1 y 11 cnva. opo ~ pe, ~ _,, __ --,, __ , . 

F a mily PL.\ TY('lll"\ IJ >A E HoL'IIIP'" 

h1•1111-; f'LA TY< RIX U~ >Ii Iler 

\T\'l ' ltL\ r· ..... ~Y>f,'.\lETH J< l''-- \\' a,·l1s11111th , llltl ~p1i11g1·r 

T'l:1t,• ::-.._ YI, fig-urr•s ti, ,, '-, 

['/,Jt1;c,111u., sy111111,fri,·11s \\TA('JI:--;:\1r·T11 a11d :--;pJ{l>-'UER. 18'"1!). 

Tllinois ( :1•01. Snr\'e~. yoJ. S. JI. l "fi. pl. l:i fig. M. 

P. p/111111,· \Y .\< 'Jf:---:\Il'Tll anrl :-;PRI~UEH. 1,·,.11. llli11ois Crol. 

:--;urYPY, y,,l. "· p. 1~"- pl. x,·r. tig. b. 

P. -'!fil11111tri,·11s \\T.:\l'II~{\ll'TII and SPl~l>-°(+EI( J,!J;_ ('rinoillra 

I 'c1n1e1·atc1. :\Ien1. :\Ins. Con1p. Zool. IIarYar<l l 'niY., ,·ol. XXL p. 
'5:i:i. pl. II I. fig. 16, pl. LXIX. figs. la, b. t. 

P. 11u11.,si21 \\,...-\.('H~-{~fl -TII and SPRI;(GER. J:•,[)7, ( 'rinoidea Cam­

erata . .\I rn1. .\ln,. ( 'omp. Zool. 11f IIar,·arcl 1 ·uiY .. Yol. XX f . p . 
fifi~I. pl. LXIX . fi~. -:!. 

'1'}1., (•11111'11:--11111 t hat has ari,P11 OY<'r thr i11trrprPtc1tio11 of the 

'-Jweie, 111" f'l,if11, ,·i,111., that cw,·,11· 111 th<' Lt>Gra111l fauna l·o1ne, 
111ai1il.,· frn111 tllf• \\·id<· , ,iriet~· of forins Pxhihited tluring- the rPlatiYe 
...,tagp-.. of n1at11rit.,· ,,f t li c• indi, idnal-... \\'ith seYeral hu11ilre<l spec:i­

nH·n, aYailablt· for ,tJ1cly tlH~ i11tPrgraclatio11-; of the \'at 11111, for1n:­
l1t>1·<1111P iinn1Pdi,it Ply ap11arP11t. I 1nnu1turr sprc·inH'lh Ila Yi> a 

1·1111il·,d shapP wl1ilP thP 1norP 111at lll'P forn1s exhillit a hii:dii>r ralyx 
""it Ii straight c·al., :-- \\ 1111:--. \Yp ha Yr '-Ptt ione,1 a l,11•gp 1n11n brr of 
~p<-'ei1nens. :ind 111 all t 111• pr<Jjl't·ting basal rin1 is appan,11tly <·nt hy 
th(• lrnsal ,11t 11re,. Thl' \ Pr.,· dPlit·ale slPHclPr ,11·111 stJ'Ul'l ll l "f' disti11-
!.!lli,hP, this ,pcc·ir, 1·r,1<hl.,~ frc>rn all otlH'r fnr111:--. 

T ,1111 .,. 1 ·11itPd ~tatP-.; >-°atio1111l .:\In-.;r,1 n11. ~pri 11g('I' ! 'olle(·tion. 
l'ni\'Pr-..ity "f" Jo\\·,1. Topotyp<>'- :!J:\U. ~]:l] :!]:~:!, 21:{::. 

l'L.\T) « 'HlXl~...._ J•J~, I 1L:'-:-. :-:.p1111gt'r 
[ 'la 1 .. X I ~ , 1i 1-: 11 n · l. l • la t, \ \ I I , ti g II n· ;{ 

J>/,1f111·,i1111,· fJ1111/i11s SPRl~(~l•:lt 1'1:!t,. Pro(·. 1·n it P1 l :--;t,1tes :\lat. 
:\111,_. \'ol. Iii, art. !I. 110. :!-->....,1 p :::->, p l . D. figs. :i, :ia. 



~\ 111'\\ sp1·ei1,..., \Y,h t'l'l'l'tl'd for spP1·inlf•11s nt [>/utycri1111s 111 the 

Le<lra111l fauna 111 ,,·hi1·h the arui-., 1·111'\'t 1iul\,·arrl 11vrr the 1·,d:·x. 

Si111·<' the ol'i~inal ,11'sl'ript11111 thn•1• 11111n' sp1•r·i11tt>ll!-o have ht't'll 

fon11cl shn\\·in!! t>~;i•1•ll1•ntly t ht> p1·11,l1•11t ,11·111s. Tilt> 1·,dyx strnctnr, 

appt>ars (11 lit• ,1'11111,t identi,·al ,vith that ol' ['. -;_1101111, tr ic11,. \\· b,•th..,r 
th1• pt>111l1•11t .1rn1 ,tru1·tnri• ,hnuld ht· tal,Yll a .... tht• ili,1!.!11,1 .... t,1· char­

a1·tPristic 11! ,1 ,p1•1·1t•s i-.. OJ)Pll t1) qllPsti1111. It tlie ar111-.. at'P h,il11t11all: 
i11 a p1•11dt•11I p,,...,iti,,n d11ri11!.!' the 1 it-., of thl' i11tli, il.llil I I h i' 1·ha r ­

a,·t1•ristl<' ._Ji1,11ld 1·1•rtni11ly lit> l't>llsiclt>J'Ptl 11f spPvitie valu,· T \\ 1> 

t->:--1·t>ll1•11t -.,1w1·in11•11-., are tignrt>d h1>rt•. 
T111J1s. l'nitPd ~late~ :'\ational ::\l11...,C'nn1. --.;prill!rPl' ('olle1·tion. 

I 11i, Prsity 111' lt>\\'H, Topotyp1's ~1:1..J.. :21:l.'i. 

~';1111ih JI EX.\C'Hl:\ 111.\E \\ a..i1 ... muth .11L,l :-;p1i11g,·t 

J>T<'IIO< RT~l''-. 1.:-;oH:\ \Tl'" \Y:"'""muth :111,l :-;prl11!_!~r 
Pht" .\., r. fi~un' ri 

!J i,·l1<11Ti1111s 11111r1111t 11s \\T .\< ' Jl S \ l l 'TTI ;i 11d 

I 111oi, ( ;t>ol. S nr~ t':. , ol " , p. 1 !l{ J, p l 

( ·n1101tl1•c1 ( 'a 111,•r,tl11 . .\ l t·n1. \ f 11"· ( 101111 1 
,ril XX I. p . 770. pl. LXX. \ ·. ti)!. h. 

:--. Pl: !~(;El{, J-. ... I ll -

11 ti!! .... ] . :2. 1 ..,t,;. 

( h 11• of t hP n10-.,t eo111n1011l.,· 1H·1·111Ti11!.!' 1'1,rni-.. 111 t h l· fa1111a. ( 'h,-.,el~· 
r PlatPd to JJ . J,,111111101u{i 11. -.;p .. hut 1litft•1i11~ iu that it hn-., onl: :! 
anu" to thr ra~· \Yhile D. ha11111111111li has :{ to r..ieh rar. Both -.;peL•i1•, 

a r P <lurk iu 1·olor . I t!-. 1·lo~E'~t other rrlat iYt' j..., !). 01·al1t, of thP lt1\\ .l'l' 

l \11rlin~rto11 I in11'-.,to11t'. "·hil'h is large r c111d hn, n 1nn1·t~ ~lo host> 11,·alt· 

1·alyx. 
7'yp<s. - 1Tnitet1 :--tatp, \'ational 

l T11i,·t>r ...,ity nl' Lo,,·a . Top1)t:·p1•..., 

;,[useun 1. :--;p r iuger ( 'n llt•1·1 inn. 
·>l '' f' ,) ,•• - •11 '' '- -11 •lf j - • l l - • >/ , - ,) ""'. - .) ._ . 

lll<'HO<'Hl'\l'~ l>ELI< \ T l'~ \\':1f' lL-;mut h :111,l ~ l ' ingn 
I 'lat, X \ 11 . tigur,• -l-

f} il'l, o,'1'1111/s d1lical11s \\T,\('llS.\11 Tll a11 d SI'HJ_'\( { E U 
u11irl1 •a ( 'n 1n<' r n ta . .\lr1n . ;, f 11-., , ( 'nntp. Z"nl. II.1 r , .ird 

xx 1. p. , ,i ii. pl. Lxx,·r1. 11~. 1:1. 

J ... <1; ( ' ri-
' T'11i,· .. , ol. 

,\ , ,·r) -.,n ia ll. rar<'l~ 01·r·nrrj11 ~ f11 1·111. l'n11111l u-.,n,111.,· int ht• l ',1, 11 !.J • 

lot111111 · zrt111' .it t h1• bast' n f t h1• ,C'l'linn. ,\ l\\H:"" \\hit,• i11 1·nlor. 
I>. ii, ltl'l/llt i, ,•liJ,PI~ r•·latPd tfl /) 11111ltibr,11·/1iof11.\ ,, hi,·h, 1•1·t1r" ,,> 
pr11lili1·:dl:· i11 tL11, 1~1 1 11 11r,· , ' i t;- fflr1 11 .r t i1111. lt d itr,•1· .... i11 th<11 ,r 1, 

s l tl:t l),,r :111d I lt L' I~ I: ,. p: 1 d Jl\lll'li 1111,ri• il li1·1q it I., . 



'J',11J, ~. - 1 ·11itt>d !'-,(ate-, '\atinnal ::\In-.c•u111. :-;priugrr ( 'olle,·tion. 

1 11iY1·r,i1., 11f Jo\\a, Tupc,type 21-111. 

]di Jlc)( l{I \l ::-, <'f'-,-!'Tf''-, \fill,•r :iurl 1;ur1,,.,. 

,ltt :.\.1.\, fig1111• :.! 

IJ, lt1J, ,·i11u., ,·i,11·!11,· i\llLLI<~H and l+T l1LEY, 1..,..,..,, 16th .. ,\nnnal 

Ht->111,rt nt' <) t>ol. and ::\at. llht. lndiana . p. :1-!:.?, pl. L"\T, Iii.rs. 
10. 11. 1~. \\'.\l'll:--~JT'Tll and :-;PRI:\'GER. l'-.'I;, ('rinoi­

d"" < a1111•ra ta. :\I1•111 :\l 11,. ( 'onq1. Zoo!. Jlar\'artl 1 ·uiY .. \'11l. 
,\_:-,; I I' ifiL l'I. LXX\'. ti~ .. \ pl. LXX\'TI. fig-s. -!a. h, <'. 

I l11t· ,,rt h1• 111n,t d1,t111c·ti,P -,pPc-ie.., in the Lt><+ran,1 fanna. Char­

a,-1 .. riz ,1 "-' it, ,lt·nclPr ,tri,1teil i:,llyx an1l it:-. lung, \'Pry s!C'nder 
.11·111, ,, it h 1'XC"r·pt1011all., -.hort pin11nlP,. Hr1·ent \\'nrk in thP arPa 

ha-.. 11111·,,vi>n•(l :,tl'Pclt n1111ih,•r:-, of tlt1:-. ,pPL·tP,. It is in the linr of 

attt•1•str.v tu I>. lH1?, 111,111111,1.,. "hi,·h n1·enr-; ahn11da11tl_\· in thP Gil­
n111r1• < 'it_\ fauna au,1 al,o i11 th1• }[adi-.on ltn1e ..... t11ne of thl' "e:,.,t. 
l 11111 ,. \\Talk1•r )lnsen1n, 1 ·ni, Pr-.ity of (_'hit-ago. Ct1tl'le>· ( 'ollec-

tion. 1 ·111,·l'l''it~ of Iowa. Topotypp-., ~16~. :.?160. 

f>I< '110< 1{L\ l'~ 11.\.\l.\IOXDI 11. "P· 

I'la t,• XY I, figu rt' HI 

li 1 l 'f ,..,, tttPd li,\ t 11 . ., • ,p,·eillll'll,, all dark 1·olnrt1,1 likP [) i11or11((.­

t11, l.o ,,J1i1·h tlt1·>· ;1r • 1:ln,1•1., l't·latPil. llci!.!ht ol' holotype :10 111111. 

l '.ti~:-.. 7 11}111 •. ·11 n1-.. :.! i 1u111 , BH t" 11. t>xpa11di11~ rapid I.,. l{H ."i. 

ht>i!!ht L.'.i 111111 •. ,ii 11111,1 :1, \\ id1' .11 h:1-..1' ;i-.. at top. X "" Jar~,, a, T\ R . 
• \r111s <l\'t'IIP.' 1•rn1,tri1· 1•d 11pp,·1· ,nrf.11•1· ot HR . ( olor d.Jrk hrc,,,u. 

pl.1 It•, -..11111111 h, -.11t11 rL·s nnt dl'Jll't '""' I. .\rn1-; t hre1· to t Ji., r.i., 111ak­

i11'..!' 1:, to th1' ,pt•1•1f, rnr h,·o. llllltt'd h_\· ..... ,z.,~_\"- r rr:1 l\\(I fullo,Ye1l 
Ii, hi,.,ri:tl I :r p :1111 I,·, I, ti'..!'. ,tout. ( 'oh1111n ronntl a-.. i11 /) inor-.. 
,,, ,,. Thi, --1 11•1·1t·-.. i.... 1,l,·nt i1·,ll \\ith I>. i1111,·uut11, t>:-:1·1•p1 for its 

·111 t'11r11111l.1. Tl11 • f' ,111•,·iu1P11s ha,•p ltt>Pll f1111ud 111 11111• :-.1uall -..l,1h 
itJ. ·lo-..,· ,h,,wi:iti,1n \\ itli 1',l(·b nth,.r ;111d ,ill ,h,1,,· tli' 1'xtra ar1u~. 

T,to r,t' 1 he ,p1•1·i111P11-. .ir" d:11n:l!!l'd -,l izht_b~ 'l tl1at it i-. difficult to 
l ·te1111i11 l 1hP ·1n11 ttlrt11lll:1 on ,ti] 111 1hr r 1, .... 11111• r,1,· on one of . . 

theru d1ti11itll, 1·arl'it·, onh t\\o 1111 ,. . . 
l'lik, ,p •Jl, j, l\llUtl'd in h 1n11r , f: :\It• Lo11i, llallnn,,nd <if f..11,. 

l,ra j 111,,11. 

1 I Ill\ r,t1_\ c,f lo"·'· llol1 .'P'' :!1~1. Paral?Jlt'' ~1-1-:2. ~11:: 
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\\ 1111 Ii I nH11 • a1111•11or 'i\lPI I, 1111· 11t u ~ 1'1 I' I' 1 l, h,•1 •ht 
111 111. \\ 1,11 ll :.! 111111 . li i~ltt 1111-.tr-rior -.uppl1•111 ,·11 r,:. 1 l 1· , ht>1 •ht. l 
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pos11•11111 h1•plH 'llll 11 '-ltl,tll. l,1:.dll tlll(t' I I l h ,.ig1 H ,I. I IL r -t 

\\ 1.Jtl1 ~ l ll ll l., It, J• ht l ti lllllt. #\lit I'll I h )11 l!.."t II l. t•fl •ll 

t •1·111r 01· 1 1g,,11al 11111c I lir, ,1d, 1· t hon II .di p1r,u-•1 i 1 } pt U J, 
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C'HJXc>II> P.\(T)..\. OP THE H . .\:\fPTOX FOR:\1AT10.X 

l'nw . • \<·ad Xat. Sri. Philadrlphia, p. :34-1, pl. 18. fig...,. lOa to 
f' J..,..,'J Illinois (-}eol. !'-iurY., Yo!. "\YTTI, p. 199, pl. },), fig. 11. 

ZlTTl'jlJ. l'-9.i. nT,nH1zuge Palaeontologie, p. 1:3 ' . fig-. 27:2. 
ZITTEL.C.\:--1'2\ \ X, J\!JfJ. T extbook of Paleontolo~~-. p. 

)1.14, tu.!·. :27:!. (:.?ud }~11.) 1.'Jl'i', p. l7h, fig. :276, and p. :206. fig-. 
ll(i.~\f.\('IJ:-;\J 1 'f'Jl a11<l SPRf~(+ER. J-..9,, ('riunidea 

l ';1n1erata. :\It>n1. :\111-.. ( 'on1p. Zool. IIarYarcl l 'ui v., Yol. XX. 
pl. :l ii!.!:. 11. pl. "· figs .. )a. h. - TI,.\ TITER. J"i.9~. (}eol. :,lag­
azi11t>. l)pv I,·. \·. p. -l:2-1. - L.\ XI(ESTER, 1.900. T reatisP on 
Znr,111:.!·.' . pt. :1. p. 1~'1. tig-. :17. 

Tlt L'- 1.11 !..! '. 1·11n1111011]~· oe1•n1Ti11g "lH'ti!'s of TaJ·r,c ri1111s has heeu 

n,1,d n1t111:- t11ue .... for il111 .... tratio11 uf Yarions part-.; of the anaton1y of 
t11•.'\ih]P c·r111uit1 ..... I t differs fron1 otlH'r" in thP T.1t>Granll fauna in its 
larg1· -.iz,, :111tl thi> rt>lati\·1, (y ,ri1le spreading iutrrhrachial arPas. 
T1111, s. - l '11itPol Statr .... Xational :,fu-.,enlll. :-;priuger <'oll(letion. 

T'11i\'1•1...,it_,· o l' lo\\a, TopotypP 21-1:'l. 

T AXOl'RI~t:~ HOLLAXDI 11. sp. 
l'la l P XIX, figu n• 3 

1(110\\·n fr<nn t,, u <.,pecimens. onP fairly eo111plete. Cliaraeterizecl 

liy it.., .... n1all ...,ize. it-., ut·\1tely eonieal calyx. its Pxceptionally large 
IHH .ind lilL a11c1 it-, rrlatiYely <.,tnall ...,Je11<lrr arm . . l 'aly.x bright 
1n t 1Jh of RH ::_:, nll11. ~\rrns appro:s:in1atrlr lG 1nm. i11 length. IBl~ 
lo,, L,ut 11 1 '..d Pr th,111 a,·pr,1~1' Tf(rorri1111,. BB :'l. ht>ig,ht rqnals '"i,llh. 
HI{ .-,. h,il..f t II,· :-,17.,• ,,1· 1 li1• H H ..... uppPrtin!.!· -.,1unll frre ar1n plati>s. 

P11ste1 ·i,t1· f ;n l l llllt 0 ill1•d .... tq1pnrti11r.r X plate in tente r. Hi11~l1· X 
...,t'l'lt's ...,)1g-htl:- ,11\alle r 1 ha11 ann platl'" .• \rn1-. ...,Jpnc1Pr, dil'h()tc1n111ns. 

d1Yt'l'!.!'lll!.!' sli!.!'htl.,. I Ht· :: 111 :1 \',1 nahlt'. from ~) to l.") 1 Br nnt 
pr1'st>nt. are.i, , 11\•'l't·d ,vitlt 1,·athPr~ .... ki11 -:,tu,lc11>d "ith ,111all 1·al-
1·.irt1ou-.; plntt> ..... :-,1,•111 ,•xp;indin!! n1pidly proxinu1ll:-·. l'ol11n111,t1 .... ,·t>ry 
l Ii j II 

\,11nt1d i11 hun111· • r :\Ir \la!.!'111•-.; Ilollan(l nf ],.,(] r;111 I, Ilnva. 

1 JI" ,. - l ·11i, •r...,1ty of In\\ H. Ilolot~·ltt' 21..J.l-i. 

J'l'1 'I.X<H 'Hl'\t·, FLI•.I'< 111. l?I (\V111th,•11 J 

I" it, :\ \ ll. 11.:1 r, ;, ..., 

7 , r o r . 11 1 /\ JI, f c li , 1 ; \ f I I HT l [ E \" . I .... "' ! H 11 11. 1 fl I in o i.... :-, ltl t P .\ f II s .. 

11. ·n. , ..... ..., ,. t}p, 1. ~ur" •:- 111i 1,,i, , 11. p. :Jo". pl :Hi. fig. 2. 
\\" \I 11.....,\ll ''PII .ind ~l'l{l\(,EH. J-...-...1 1. H",i"i 111 1 f P,1\Po. 



,- ' :... t".1'; 

trinoidra, pt. :1. p. 1-l-l-. - J-.,-, 11. Jllin<>i..., <~<'ol. ~urYPY, Yol \'Jl f. 

p. J ~),. pl. ] .'), figs. 6. fl. 
E11to.ro,·ri1111s ff, /1-/11 ,·i ~Pl{l~<-}EH. 111:.!o, Tht• t 'ri111,i11Pa Flexihilia1 

Sn1ithsonia11 111,t .. l)uhli1·atin11 2.)!ll. p :{71. pl. L, Ji!! .... 11-l~l. 

~\. -..111allt•r a11d 111ort> <·01n111olll,v oc·l·urri11!.! f11nn than T. intcrn,r­
rlius. 1◄'01111,l onh· in th" ('11r·f1//'ri1111s 7,011P. ( 'har,ll'tt'l'IZPd ln it-.. . . 
1·]11..,P)_\ ,il,uttillg- ar111-... ( >11t• of till' Ja..,t 0L·1·urr111~ "lll 't·i, .. , ,,f th i-, 

!!P ll ll '- . 

T!f/1' ,. \YorthelJ I '11llPL'li1111. }'ignrL•tl ..,ppc·iH1t'11,. l ·nitt•d "'t<1lP" 

'\atlOllill :.In,Plllll. :--pringf'r ( 'oll('<'tiull. l'niYPl''-it~· or [!1\\(1 , 

Topoty111·s ~l-l7. 21-!~. 

< >rd1•1· I'\-\ l)l ':--'~\TL\. \Yat·h-...n111th un1l ~pt i11µ-1 ·r 

<..;11 li11rde r FIS1'1 'L~\. T~\. \Y athsn1uth and ~pl'in!!Pl' 
F:Hnily ( ;LO!--!--.(H'HJ::-S JT>AE < ;0J,!1i11g 

,;oxIO<'HlXl':-.. )-,('rLI'TJJ.l'-, ~liller :I l l f l ,ilftr, 
l'ht, ); IX, figu1,· -4 

01111i1u·ri1111s ,1·u/JJfili,. :.JfLLEH a:,d <;1·1<LE) t 1-..~-.. 1 1ti tli .\1111nul 

I> l 1 · < I l " 11 · ., - ·' l '' '. · > ' I 1 
-,<'p. 111 1c111a xt'o. a111 ""1 , 1,t., p . , •-, p . ,1 , 11~"- - · .. -t. -> . 

Thi--. !!1'11\1,., i-... l"t'JH'l''-.l'lll!'rl Ii~ 11111_\' j\\(J "lll'•'I \' " 1,011. fl L'('lllTill~ i11 
tlH• T\i11<l1'rh11ok nf Jo\\a. It \\'a--. plal'Pd i11 th1• t,11nily c:J1,...,..,ol'ri11idae 
by Landnn I 6 ) hrl'a11..,,· of tliP ... tr1111~ r<nY of 111Pd1a11 pint,,.., r111111in!! 
np tin• aual ... a1· ,Yhil'h j.., l'Prtnin1y of HH>l'P ,i!!11ifi,·,n1,·i> than tllf~ 
... inall rPn111ant rarlian;tl plah· ,rhich "a-.. inhf'rit<•tl frn111 th,· 1·v,1-

thol'ri11ida1'. ~\. ,111all qnadrnugnlar radiaual pl,11,, Jjp..., in tli1• ,·al~ x 

in thP l+ihnorP < 'ity -..p<'1•iP.., but 1lnt>.., uot ap1,ear i11 th•' L,{+ri11Hl 
f11nns The arru, lt,•ar ran1n1nlr:-.. in-..tPa<l ,,1· pi11u11],,-... Th•~ 1·1 , l11111 u 

1·a1TiP-.. 1·irri thron).d11,11t 1t, l1•11~t h. Platp, an~11h1 r. dPp1·1•,,t,d :11 

1·111'11Pr-.... The LPl-¼ra11<l f1,1 u1 j, ..,Pp ,1r:11" ,l t"r11111 th,· I : il111nn· I i t.\ 

-..pPl'i,,-., Pa-...ily in that it i-.. s111allPr a11il lu-1" ,·r•ry c111!! tl ,II fd:11 1
.., \\ i tl1 

1 lt•.,pl~ dt>IH'P-..-.,t·d sntnrPs. 
1'11111 • - Hurley ('0l1P1·tio11. ,,·,.1t"'r ;.Ju,P11111. < hid ~!.!• 1 ·,, ;,,.r,i1 ;:. 

l ' 11iYt>J',ity of In,Y,I. Tnpo1:-, p1• :2]-!!l. 

F 111111,r r•, 1TLHl< H I{ I'\ TI>.\ E H, t'll ll 1 , 111. \\' , d1-..111u1J :,111 1 " Jl rl ll .!t r 

I' \t ll'i J 1)1 HI:\ l ,..._ --1• \l:T,\Hll'~ .\l 111 , 1 ai.•l 
I' t •• ,.'\ f .\ , ,.: LU ; I '1 1t ,\: \ 111. ' \ :" .. 

f',1 t ,,1,ucr i'11 11 ' Jl'', ,, ,,_ _\JILLEl{ .111,l !il'HLE\ 1 ....... ., . I 11dian, 
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UPol. and :\'at. lli-,t.. 16th ,-\nu. Ri->p .. p. ;3.3-1. pl. \'11, fig. 1. 
P. u111ist" :\l lLLER a1111 G-(lRLE\T, J,-.,,..,..,, I nl1iana Geul. auc.1 :Nat. 

Ili-:t .. lGth ) .. nn. Rep., p. :1.1.'5. pl. ,Tl I, fig. :3. 
P. s, 01J111 :\11LLER nn!l Gl'RLE\~. J,-..~8. I ntliaua Geol. and ~at. 

IIist.. 11ith .\111 Ht 11 .. p. :J,j.3, pl. \' II, fig. :2. - Bull. 5. Illinois 
>"t:1tP :\Ins. of ;(at Ili-,t.. p. :3:3, pl. TI f. figs. 1, :2 . 

• \ rat 11t•r clt->lil'at,• .... , ler species c,f Pachylo<'rinu.~. exhibiting all 
of the typical 1·haral'teristil'~ of that genus. rrhe confusion that bas 
ar1-,P11 11,·pr thP i11tt->rpretatiou 1Jf this ::;pecies lies in the fact that 
,,hen fir,t ,tncli1,,1 t herr- were 11ot enough specin1e11:-; aYailab]e to 
-..,iH>\\' ,ill of t!JP Yariatinns \\·ithi11 the spet:ie:-.. P. scop1u an<l P. ur 11-
i.,!11 \\'Pl'<' , re<·tt-><l liy .:\Iiller and G-urle~T (B. p . :2.">6, ~-'57) entirel~· 

un thP basis of rathc·r in--ii?niticaut cliffC'rt>nt·Ps in ar1n st1·u<·ture. 
~lor<' or les" eun1plt->te int1-1rgratlations hetweea the various species 
--.Pt up hy }Iilli>r and <+urley ar<' no\\· i11 ou1· possession. :-;ince all of 
thPn1 O<·<·nr in lh t> P11 cl1ylucri1111s zone it is likely that they reprP­
-...ent one species. 

Rc1•is1tl drscriptio11. - IBB ,"5, ,n1all. 1 111111., in height, l-3B :5, 
height ~ . .i n1n1., "·iclth 2 1nn1. RR .3. much ,rider than high, 3 mm. 
\Yidth. Calyx eYen])· conicaL 6 mn1. w·ic.le at top RR. IBr :Z , often 
fn..,ecl h)· -..yzygy. IIDr var)·ing bet,YePn 7-10 .• \ rms. slender, dicho­
tnn1011 .... , hranl'iiing 11:-,ually :{ tin1es. Br slif!htly cuneiform. Pin-
1111le, relatiYPI) <·<1ar .... e. R),. a.., large as anal, both s1naller than 
p11 .... tP1·i11r I:B . ..,a,· r e,u·hing alrnn-:t to arn1 tip..,, opening not oh­
,1'1'\ t'd t1'i > Pt. ~tt->111 rn11111l. earryin!! l'il r i throughout its length. 
Ty/J1s.-Hnrl1•) ('ol l,'t·tioH. \falker }fn,t->11111. ('hirago 1TniYersity. 

t ·niYPJ''iJty of l o"·a. To pol.\ pt'-, :21.30. 21.'5]. 

l'.\.<' Il YLOCHJ.:-;l,'~ R.\. Y~ION'DJ n. sp. 
Plate .X\ llT. figure-! 

.H1•presP11t<'cl 1,y 1'1111r spr<'in1en~. all son1e\\ hut dan1agecl. ( 'alyx 
broad. YPr~· l,n,. height 11 111111.. width 7 nun. ~\rn1 length 18 n1n1. 

Inn s111all, protr111linµ- :-.liµ-htl)· he)·ond eoli1n111. HP. laterally cli­
l'P<'t1'cl. 11ltl('h h1·oadPr at tops than at bas1•. I{J{ lo,Y. Yer? wide, ;3 
1111u .. in "·i,1tl1. [Br 1 , 111n1·h bruad1•r th;-111 high. ,\rms exhibiting 
p,,1·f1·1·t 11nilatcral ht->t,,1·oto1uy. TTB1· .-1 t,J ,. 11 IBr 6 to 8. branching 
l1111·111al l> :} tinH'"· littlP tc·11denl'5· for 1·11neiforn1 J1r. Pinnules short, 
, Jpndt•r . X 'itrnetnrP nDt aYallablr- fnl' -:tnc1y. Colu1nn round, rhar­

;1t·lt->rizP1 l 1,: "horls of long ...,Jrndf'r 1·irri g-iYen off on alternate 
1·1ilu1nual ..... Thi>..,P C'irri appar<>11tly PllYelop the ca lyx and arms, 



reaehi ng· at a 1naxi111un1 slightly ht>yond thr ar1ns. 'rhe l 1u!.!1'st 
aYailable 1nea:-.nre-., .)~ 111111. in lE'll/!th. ~lany of th1, ::--perie-., of [' 1, J, !/· 
lucri1111s nf the early lcnYc>r l 'arhnnifer<lll'- earril'cl e11Ti tliron1.d1out 
the entire Ieng-th of the l'olu1n11. P. Ji111hriu a11<l P. ,·i,-riff r ( G) ,)f 
the Giln1ore l 'it., for1nation are L'Xl'elli>nt t>xan1ph1

'-. Thi- nnilateral 
hi>t1'roto111011-... arrn-., an1l hroa,l 1·,dyx nf I). 01111111111,li "l't> rran,innnal 

tu\\',trd z, u, ·ri1111,. \\'hPtiH'l' thi-... fonn ,h11uld lil' 1·ln,-.,itit•d a, t1ll t1arl:, 
fnr1n nf Z ,1,·,·iJ1 us 1,r a p1•0!,!r1•,,I\ t> fnnn of P,u J, 11/oc(I 11 '" 1, qn~:s­

tinnahlP. Bt>1·.tllst' tht> arnh arP 1111t "111-.,1•1., abutting- a, is tr1•il'.,d of 
Z, ,1rri1111s thP ,pt->l'it>-., j..., rt'lt>rn•d tll the g1°nth Pu,·h 11/0, n,111, . 

On·ur, J1c'1. -This .... peeie" bn, ber11 fnnn1l 11111: in the lo,Yt>r por­
tion of tht> I'u1-l111l1J(rin11s zone at Lt1Gran1l. .\11 fon1· ,pel'in1r11-., \\ere 
l'ollel'ted 111 tlti> Tin1hrr ( 'ret>k q11c1 rr>·· h~n 1ni1t,, ,,·t1-.,t 111' Len1·unt1. 

I 11\\ a. 
;(an1ed 

Ty111 ,. -

in h1,11or of _jfr. Ka:, 111011d Beane of LeUr.in,1 . lo\\·a . 

l 11i,t-r-.,it:'· of l o\\ n, IInlo type :21;;:2. 

l'lah• XYIII, figur, .: 

I'of1rioc,·inus l1r1r1111rl111 ,'1·-: ~llLLER n11d <,IHLE\' . 
• 

• \ 1111 ual Hr port. [ 11dia11a ( :t111l <111<\ ?\111 11 i,t .. p. 

figs. -L .) . 1-;. 

,..,..., ... _ 16th 
:t->'i. pl. -;, 

,,ca11hio"r11111., , /, u1111f 11!11s \\' ~\.< ' llS~ll .TlI and :--PH l\C¾ETI. 1-...rio, 
rlliuoi, Ut•ol. ~ lll'Yt'Y, , nl. , · 111. p. 1!1,) . pl. x,·1 L fi!.! 1:L 

,.\. YPr:,· ,lender del it·ate '-JH'l'ie-., uf f'a< h ylul'ri11 us ch,1rnt·tt11·ize1l by 
a :--tnall In\\· 1·al., ,. -.,}p11<lt>r ar1n-... with long <'ll11t•ifnnn hral'hiaJ,.,, 
hrant·h111~ nnl> t\\ ll't'. P innule, t,,1·eptio11all., t·oar"' for tilt• -.,jz,, 
of the ar1n-., .. \ 11,il al'Pa rrlatiYl'I:,· ,,i1le. F a, il: ,t->par,llil t• t'J' , 1111 l' 
-!partari11s in lh,1t it ha-., Inn!! l'llllt>l l'l1rn1 hra1·hinJ-.,. 1·c,ar,1' pi111111h·,. 

-;Jinllo\\PI' l'Hlyx. and it, ar111-., hra1u·h ntil.' 1,111·1' 
T11JHS. - t' otypP,.,, (lnrll'.\ 1~11llt11·ti1111. ,YalkPr \[11...,1•l1J11 t 11 i,1•r,it_\' 

of ( 'hieago. T'niYer:--it:, ot 111\\ ,1, Tnpo1,, 1,.,, 21.-1 '• :.?J.-,4. 

l'.\('IlYLOl'Hl):l'~ <,LO[l!>'-l '- , \\'•>t h,nwt lL ,ud :-:1•t'l r1.,::, r 
I'l.1tt· X\'11 11g-111, 10 

, ,·11ph u, 1·i11u, ulohus11s \\~ ~\ t lIS" l Til ,ind ~!>Hl~I; Eli. 1 " 1 

llli11ni-.. (:L•nl. s ,n·Yt'Y· \'nl. \ - !IL p l\1!1. pl. X\" [I. ti!!."· 
,\ rt'lat.h i•l:'' r.r r1•l:· oe1•11 1Tinµ -...pPl'i1•~ 1·har,11·t1'riz1•d hr .i 1 ·1 pidl., 

l'Xpandin!! l'l.' l,11i,t:I:' !_?']11])(1",[' 1·al>-.; \\itli 1n11 ltid1l 1..•u in n n t•nn­
l' il\l t_\". ( ~;1ly:-; :-i11111r,•-.. d,,pn·,,t>(l. nne -.,hnrt a11g11l,1r lJ:r. I\I~ , ~•r:, 
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l'llllL'ifor1u. ~\ nu.., ,bnrt U¼ually hranrhing only t"·ice. ~te1u PXl'ep­

tio11u ll.,· sn1all J'or --ize of t·alyx. 
T11p, $ - 1 ·11it,·d !'-,tates :-;ational ~\[useun1, ~prini:rer Colleetinn. 

{ 11i\'Prsity nf Io\\·a. Topotypes ~1-J."i, ~15G. 

C1 c> 1 i-; \ l\lH fOC'HTXl'N :\Iilh•r aud (h1rlt',\' 

.\l:H<J'ff)fl :'\U~ P.\.HYIC:-L\"l'Tl':-. 11. sp. 
l'ht,· .\:\ Ir. t li lt''- 1 !, 1 i, L'late XYITI, fignrP ,I 

.\ IJ1z,11-re "Jl"'·i1•s (•hc1r,H:lf>rizl'cl hy its extrernC'ly angular cunei­
for1u Br. ThP i111·01npll'te holotype 111easure-; .J:,j nun., f ron1 base to 
lin,kPJI j11·1u I i11s. I 'alyx 4 111n1 .. i11 ht>il!ht. "·iclth at top of RR 9 1nm. 
1 'n I~-.:, " ,·nl _v 1·011itnl. h(•ight 011P-half ,, 1clth, IBJ3 sn1all. only tips 
,, 1' (•r i 11,, c·al~·x ,vall. BB height equal-, "illth :~ 111111. in holot>·pe. 
1{1{ '"itlt:r tl11111 hig-h, width (1 111111. Distal fac<' raised an,1 cnrYed. 
n.\ in llfH'111,tl position 1·i,i11g to half height of lE>ft po,t<'rior RR. 
X a11tl H \ ..,IJ~htly --111;.illt>r than postt>rior 11n. Calyx plate~ sharply 
')<·ulpt un·cl. t·11rner-., dPpr<',secl ... \rn1..,, Il1r ] , ex:c.:ept in anterior 
\\ h1ch ha" :2. higher than ,v1<IP. " ·ith sharp 111e<lian riL1ge. IIBr nor-
1nally Piglit, ::-,harply c·nneifnr1n, c·arrying an undulating sha1·p an­
!.!lllar n11·dia11 ridge. III3r nor1nally 16. carrying the same uuclnlating 
riilg-.... l'in1ntli>" l'oarsr. rrlnti\'Pl., -,hort. ~ac not ohserYed. column 
p,·11tag(111al. 

U,, 11rt, 11< , ,. .\ II spr1·in1t:•n.., haYr hren found on a sing-le slab 
..tb, L, -l- f !..'1 t 11 di.nnrtt"r frlllll th<> Pac'1ylocri11u!i zone in the sonth 
l'flil ,if tl1l' lar'..!'•· ,,,1111! qua1Ty at Ll'firanil. Tep.Ya. 
'l'l f!i ~. I n1 , 1•1· ... 1t., ,.i· To"·.i, IJ<1l11t~ p1:1 ~1 ~,. P ara type '.213$. 

ZE.\< IU;\'f'S lXFHEQUEX:-; 11. <1p. 
l'bt .'\ ,·11, figun·s 11, 1~ 

, >111· 11f tbl' 111111,· pri111itiY,· 1ut>tnbrr-., of the ge11u:-; Z1111 ri111ts. rep­
rcs<•nt,•tl l,y four ,111•1·1111t->11-, .• \ :--n1all species ~-+ 111111., tro1n ha-,e to 
.irn1 tip,. t 'nl~·x, '1- 111111. !1ii.d1. :i.:i mn1. in ,vicl th. lUB ... mall for1ning 
au 11J\·1111,pil'll11t1-, p11r{1on (J f c:alyx, HD '.1 . ..,li!.!htl,\ "1na llrr than RR. 
I\H ·1. ,11!.!'htlr l1r11ader 1h.111 high. ~"- a1nl H.\ -.li!!htly sn1aller tha11 
111),t•·rio t· HH. lHr l. lo"' · br11a,l,• r than l11gli ,·x.,·,'pt in autPrior, 
"lll tC ther,• , tl'l' ~- ~\r111:-. nnilat,·rall: h•t('rnt(ln1011,, tran,itional 
hC' \\('1.•11 l'1i,, J11J{,11 ri1111s and Z111,, ,,.,,.,. rt¢1atiYely clo..,Pl~ ahntting, 
I \1• ,hort. quatlranµ11I; r, 11orrual1_, hra11c•hiu!.! four ti11tt''-· Pinnule<-. 
..,Jt .. 1·1, elt,,1•ly p,1,·kl·d ::-,H· 1111t olh1'r\·,•cl. ( 't)!u111n ronu,1. 
I p1 , . l '11i,l'r"i'.' ,f Tn,Ya. Il1,j111ypt-> ~1.)0. Pnrat~[H' :!lGU. 



I,, I ,S ,r \"'I \ f.0( 1: I:'\ c~ \\ II Ill 111 I l 'J'rlll.!t 

'-t YJ'\I tH'Hl:\t·:-. ~I \t t \B8I ~I,, l,1 I, 

I' t, ..\\ 11. llg1 l., I' 11, ,:,..:\III. ti_ , t, 7. Pl t, XIX. 

f'r,/1 r,o ,·11 11, n111, 1li( .\11 LLE I, and I, l HL E Y. J, 1 f, lJli11 
:--;1.i1t• .\111,-,,11111 if \:<1t I Ii,t. I:1111. ;i ,, .. {1, pl. I l I. fi.!,. :i to 1,. 

f',t,1111(/"//1" 11 Jtrt1h1 11 ·., · /> 11, \Ill LEI~ <ll d c,I HI.I~\. 
1--. 1/. II 11 , ---1., .\l1h,·u111 ,t '\, 1. Ili,1. 1:u11. -, 1 ·r,. r L III. 
fig,. I t ]:!. 

['ii I I I/,, l011 /ti I \llLLl:J: ,Ill 1,l l{I.EY. J, 1f I 
. 

111 I' 

~ l 1 t l' :'.\ l hi• I Ill < I \ I I. 11 I, I. J \ U 11. .-, J •. ·::-,. pl. 11 l. ti~,. I • .._ 

'l'hf' d1fl' ·11lt11', "hi1·l1 h,1, ,. ari-..P1 n,e1· 1h1• int,'! prt'tanon r,t ti , 
'-llf ·11 s ,,l ,, I/ ii, 11111, Ii,• d!.!.lill lll,11111., 11 tht' r]ifi' J'l'lll'l''- ('X­

bili1tt> I lwt,,,·t•t 11111ni1tur, t1111l 111.11111·,, ,p,•1·1111,·11,. T 11:r n·a ·h 
t!J,.11· full 11•11;.:tl \ ◄ 't, •'dlh. 111.1ki11!! th,·n1 ,1'1'llt 0,1 rh l ,, i1 ·l1t> 

• • 

11111111ttll'" sp 1·111H't1, \\·,. li:n~ ,l !.!l'l'.t1 11111nh1·r, f , 1•(•i1n II In Ill 

tl1t• ,, 111· 111 "l111•h t hi, "l1t'l·1,•..., 01·,·11r,. 111 , , , a r,•,llh t·nn tt 'l' ·h, 
d1•, ,•l11p1tll'11t 1 n,111 Yt•r., .... 1u.ill 'I IJ'1·i111t'11, " i 111 

hh ,•,ral,l1,l11·1l 111:ii11h !11•1•.iu,,• t1i tht' f 1,·1 tl 1i1i . . 
;i1·111, 1•,Hi-..t l'i(·t,·d in11111•d1.11,•I~ · l111, d11 , 11 " 
.111,·l· 11! 1111 ,•11til'l·l., <1111, r, ut "ll · 1c,. Th 
i, i111•111T, 1·t l, il I 11,11•;1t,•, l. 

• 
1'1111( ~- ( :111'l1•., ( ,,}I, ,·ti(tll, \\',ilkt>1 ,\!11,..:11111, I 

• 

1,1, \Jt(l<'HJ:--;l '- J: \l'\11, \HP:-..:FHI 11 'l 

Pint. '\ \ 111, 1· i.: r, l t 

\\ ... l fl I 
I th,, 

th ll)} 1'111' 

, . 1 t/111 n I 

Thi, ,p,·1·1,•..., l't p r ,•,,•11t,•d li., a ,iu:,:-1,· ,p<•1·i111t1 11. It, ,tr· l it1.r 

l,iz.trl'I' ,trlll'llll't• tlJUpl' \\ith i, .... l''.L'PIJ.·111 vrf' ,1'1'\illlllll lllnk,· JI, 

i,1,·ntil.' u, a 11,·\\ ,111•,·ll'' i111,1u,·,tio1 ;iltl • l.1·11!!th 01 ,p!'l,:i111c•11 fr 11\ 

!1:(',(' nr ,·al,, X \tl ;Jl'IJI Ii, ..... 1:-, Ill Ill, Tli ,· 1, 1· l I l,·11!!1 h ,d th' "i' 'llllt'll 

•l11ri11g Iit'1• \\ii'- ('ttll .... id, .1itl.' 111 1'1 , I l't' I lit' nr tilt •'Ill ~e1f ,II Ub 
J1011,· 111,•a,ttr,•s .-,.-1 1n111 <'al.,:-.. Ii,, 1 ,lt:q>t•d. t :-.: 1,1uili11!.! · p1dl:-. 

1i, 1 !.! 1i t J 111111 .. " i ,1 1 1i -... !I u 11 • 11 n : .... 11, .1 11. 11 i 1 I • 11 1 w u ,. n, 1 , 1 lH' ( h 11 u n. 
•'\•'l'l•t 1111· tlll'it tip, HU lar:,!t\ "111 lii!.!1 !..!:1<,l o,e- l·, 1 1.1· 1101lt•. l:H 
.1, l11r11 ,• ,i-.; J:11 ,li(Thth ,, ........ ll(lrlfl',I. H \ s111,Lll11 1' thu11 :.;; Jl 1, pi,·al . ~ . 
1,11,1t11 11 t I t·•l11t:i,·t "ith 11µ-ltl n11d 1,·t t [ll''-t••1·inr Ill~ ht•1.1 atJ ~ .111 l 
1· 1!.!111 111 ,t,•ri, ,. I: I{ Jat1•r;1l!., . ;111d ri!.:111 pri111a1, t 1h1 plati ,il1t,,·c.. 

\'. ,li!!litl., ,111,il1P1' tl1np l{I{. 1111•1111:H•t ,,ith H\ .113,l l,•ft Jl"-l•ll•l' 



Bl~ ht->111-'ath, 1·igltt pri1nary tuht' plate and left postrriur ltH later­
ally. a1111 1niddlr p riH1a ry tube plate aboY1~. Plat e:-. ol: the X ::-eries 
al-.,,> notl1,..,e .• \r1u", pi>t•nli,n·. thick, hranehiug onee 011 thr I 1:3r~, 
t 11111 ,1 (..' t,,ri1.Pd I\ 1•x11·r11tP1 \' t·1111ciforn1 1101los<:' 

' . 11r bearino· short 
l'"I 

1 lii l·k- ('1 t·: 11111 11 ,•-., , ( ',.J 1111111. roHntl . rc1tht~r lH'a'<y, eonsisting of alt<->r-
11.1tt-- l. 1'xpa11dt1d c•oh1111 11 ..... IJ11n1en sn1all. Unly a fe\\· :-;eg-1nc111s in 
tli,, upper po1·ti1111 of tl11• 1·oln1nn a r e pl'esel'Yt>cl . • \nal sac- not ob­
ser, 11 11 . Thi-., -.,pP1·i1'" j.., --harpl~· tli..,ting-nisha blc fro,n all other spet:ies 
of JJ, c 11 do1·1·11111s lll'1·;111-.,p of it.., pet:nlia1· nodo,,e ar,n strnt:turc an<l 
i1" 1111'111-.,,• 1·,d~·x. 

'\;a!l!P(l Ill bo11111· of .:'If r. n. IC. Baun1gartlner 
llol otype :216:L J',,,,, "· 

c: IL:-IO< 'HIXr~ () •~J::ALI 11. Rp. 

Platt' XIX, figun, 7 

ThP g-P1111" U tl11111,·ri1111,; '"a" er<->f'tell in 19:3;3 b)· Lauclon (6) to 
,·r1rP for n1Pt11hel's of tlH• }>ntt>riocrinitlae haying- less than the 10 
ar1n-., 11n1·1n,ilh· ca rri«'d hY Dtc<ulo<·ri1111s. Oil1nocri1111s iowr11sis, the . . 
!.!1 •n11t,,·p«'. f'arriPd ht>t,Yeen .'5 ancl 7 arn1s. <J. o '11rali n1arks the third 
n1·(·111TP1H·1' nf tlli-., g<>11ns in ~orth 1\1neriea. Tlle species is kncnYn 
i'ro111 t ,, o partially eo1uplete sprci1ne11-;. Calyx, roni(•al, height 8 
1r111, .. "i( \1 Ii 10 1111n .. at tops of R l{. 1\r111s exc·eptionally long ancl 
-.l 1·11 d..-.r: 1·11111111 •1p lt'n~th not ohtaiuahlf'. IDB large making a con­
,p i 1• 11 .. 1, l'.-i port i1111 of ('a I,\ , . H H l a r~P. hl'ig-ht :~ nun., \Yi< lt h :1 1nn1., 

JU{ .i. "·i.\er thn11 hi1.d1. frP1' ar1ns ahn\·c l{R. X and R1\ in nor1ual 
pu,,itio11. ~\nu-., app,11·1•11tly .i, e'C<·er1tionally long and slendPr. Br 
sl ig-bt l.,· 1·11ni>if,11·n1 in uppPr portion . J~r 1uuch longer in lower por-
1 io11 ol' ar111s. }>innnJr..., cxeeptioJJally short an<l small. The arms and 
pn r tio11s o[ the t11hP a1·r broken from the holotype ancl 'ieattered 
around th11 ,,lHIJ. <J111• portion of an ar1u is 112 unn .. iu length and 
11l,vi1111..,Jy 1·epr<>st'nt..., thP upper portion of the Hl'lll. The arms may 
ha,·t> r+'H<·hPd a lc>11gth of l-'50 1nm. Tube. rapi1lly tapering, consist­
in!! 11 1' -;1nall hexagonal plate..,, length unkno\\·u. Coluu111 round, 
1., pi<'al of th<" family. 

;\;i 1ne<l in holl.ir nf :\Ir. ( '01·,Yin <) '.\'ra l of Lc("Trand, I oVi·a. 
()n·urn 11<'<. - Fl'OHI thP c.;oft dolo1niti1· lc<lgC'-; of the P ru·hylo­

' ,-i11u., zc111t' at Le<{runc.l. 
1'!//H ,. - l '11iY<'r"i ty of Iowa, U olo i~·pe :216:l-. 
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--------------~------------------------------- .... 

tl1I' ({raphitwri11ida•·. Thr type (If anti -,trut·turl' 110th as to 11u1u!Jcr 
;1ntl p11i11t t1f t1l'i!.!in a111l th<' e.xtre111t•ly <·1111t>ifor111 hra<·hial--. art' i1lr11-

ti1·al \\Ith tl10-.1• c,t' tltt• }!l'llllS ['/ricli1,·1i1111s a-, 1h•fi11Pll h~· ~pri11ger 
( 1:2) in 1~1'.2!i. r·1r,-,-l,irri1111, h<n\'t>Yl'l' ,letinit<'ly :-..ho"·-. both c111;il a11tl 

r,1 dinn,1l plc1t1•-,_ '1'111>_\ .il'P 11 regular for the P otPricwr i11ida<' in that 
th,• I ,\ i, fnr larg-1•1·. \\ Ill tltt> X liarel~- in l'.Oll!tH·t "·ith tb1• pos-
t(•l'i(,1 1n :. Thi-. '·' p1' (J. ..... l'tlln' JS al-.11 -.;ho"')l in \\' oodo('J'/ II 1/S. 

I'. 110/rt( 11, j-, 1 lt·fi11t•d ,1-. folio"·": ( 'a l,,· , rapi11l., rxpand ing. TDD 
,·,, ry ,111all. l \H lt,df ..,jz1• uf HI{. p11-.;tPri11r c·o11sitlerahly hi .!!hl'r than 

,,rher-.. HH "i.Jtli h,i,·P hPight. X s111all h<'~ago11al. n•...,titt!.!' (ltl trun ­
•;t!Pd llPP 1· '-lll't',11·1• of JH,sti•rior I~D. l<nYPl' portio11 i11 1•011ta1·1 lat­
i>t·,tlJ~•, 1tl HlL [Ilr largP. axi llarr 1-arrying a ,·11rir1hle 11u1nher o[ 

nr111, .• \r111, 11•lat1,·el., short and ,tont. t\\Plvv or th irtt'Plt 111 1111m­

lwr : th1• t \\ 11 pt1,t1•rit1r ray..., e,1rryi1tg· tllrPP t'Ul'.h "·ith 1 he a11t<'rinr 
rav 1H•1·a...,101111lh t·arr, ing thrre \Yhe11 Hl'llls brt1ttl'.h th<'Y do -.;o 011 . . . ' 

llU1· 11nn1l1er I lll'. Hr. 1°,t·t>pti1111,dl~· l'nneiforn1. Pinnult>:-.. :-..hort. 
T!J/''"·-({urlr~ ('ollPc·tion. \Valkrr )ln..,eunl. 1·lliY<·r,i ty of ( 'h ica­

!!O. l ' 11ivPr!-.ity of Jo\\a, Topotype :2167. 
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EXl'L.\:\'.\Tl<>\' t>F l'L.\TE X\'111 

. \ 11 , p1•1 ·111u•11-., l'.i 1111• 

inri11at i1111 11t'al' L,•1 :r.111 

t'rn111 1he L1 \\11· .\li-.,,i,,i 1,pi,11 

L l11\\ "· .\II ti~111·e, ar · X 1. 

l '1 -!', I. 

r' ' I.!• -· 

I" I I I I t, rl,\ \\',11), Ill 1)1 :l I J '-( 111 !!< I 

I. 'ft l'o,f, I \I\\ tfte, '-'Jlllll/.!•'I. 

J .,, ",,,. 
Lt f I , ht 

'I'l,l t.\)'I: nt' '-t·••J•/1 t11 ,11 '",/,,(I 1/11/11e 1tl1 l \\ H 1 

'-111 i11gt l', 

!',1 Ii •1lri 

I l ulu1~ I' 

I II I { 

' . •ll/11 u/ 

l l • I I l \', 
I • 

\ I) I, ri r 'Jt I\ 

I. 1u<l,111 Ill d I: t I I • I 

1 -" .. . 
I Ill) 11 I \ J •l ll I 

lr,t,> I'' 1 ,u,, 1,n 

( \liltll 

• • 

] I I I 

at l 

1'1~. ti 1 1 ')111\)" ,it't, l' \Jillc•! ,111,I l,u1lt•~ -Ji,_:-. 1 I' , Ill :Ill 

1,•li111 1 il!11 a11d ,1111t-ri111 , i,•11 11f : m.1t111, 

]1111 I :!}lil ). 

')" 'lllltll \ '1 1\, 

Fig,. "i, !I. (, 1111•/1 ·,.,, ,,,1., /011111, , , d, r \\ :ll'li,11111tl, :t11d "'l Ii..: 

]111,t, ri111 , , 11 :,11d a111,•nn1· \It w (slhl\\ill t: · 1111 

Fii.:. 1 u. 

l '11 11. I rma '.:]Ii."; 

/Ju1lfl"1'111 ti 1,a,n ,1,,r,I, 11 f,.11,)1111 ;p,LI lh 1t1t. 1 'I 

Hight l'"'-t<•1 toP, 1,•11 , t lioiltj )'' l l 11 11, l u11,1 ..'. J,;, • 

• 
Lat,·1al , · ,•11 u t I 11, -11 11 1 1111l'"' .t 'I' 1·1111, 11, 

::!l1i7). 
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