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INTROIJUCTIOS 

C r o p p h i r a l l ~  tlir \\'cwoka formnfion is t~piral ly  rxposed in  the 
n o r t h a m t e r n  portion of thc Conlgntc and  the  southnes tcm portion of 
the Wcnoka  qundranglrs of Oklahoma. I.itlinlogirallg i t  cons isb  of 
al t r rnnt ing bands of santlstonc ond stinle,-- four tdndstnne a n d  three 
shdr nrrinlrrs-and it  has a thickness ni about 700 fcet.a Geologically 
the \\'csokn formotion is par t  of thc Penns>lvonian serics ond in the 
Oklntioniir rrrtion lit.5 above B crinsitlurrblu t!:icknesi nf Pcnnsy!ranim 
rocks, !lilt it proLinlrl! c r r r r r . l i ~ s  w i t h  tlrc lower port inn of the  I'cnnsTl- 
varr inn  srr~ion of Kansas. 

Thr! fniina of thv Werukn formatiori, so far or b n o s n ,  occurs in  the 
twti  I n w r  hits. from which t1ir fossils a r n t h r r  frw and for the mod 
p n r ~  i n  a n  irnusurily pcriwt rorirlilion oi priw-rr:ition. Ttic farina is 
hi,nlrl~ rliflrrentiatcd, cornjirising not lrss than I l f i  spccicq, a n d  it  is nrrt 

I I'ubli\brd IIJ prmlrslon of llic Illrrcror or i b r  C n l f d  Siafrq Croloplral Surrry. 
' 1 ' .  B. l;roI. Slirrry. Crol. Alla.. I.'nllo 71. IMI. 
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confined chiefly to the bracliiopoda like so many Carboniferous faunas, 
but.presents all the xaiilogical groups in just proportion. The greater 
part of the fauna, as one would expect, consists of species already in the 
literature, but n considerable number of new foms, both genera and 
spccies, have been obtained. Tticsc arc dcscribd below, but a rcport con- 
taining descriptions and figures of the entire fauna has h e n  cotnpleted 
and submitted for publication as a bulletin of tlic I'nited States Ceo- 
logical Surrey. 

Protozoo 

Fusulina inconrpicua cp. tiov. 

Shell sntnll, rubcyliitclricnl to wtitewbnt liislforut. 'T!:e averam letgtb Is 
perbaps 3 mnb.. with n dlniiteter of a b u t  1 oittt.. but speciitcetis 3.5 wiu. loug 
me oot uncomuioti. .\ few b:trc n length of 4 iiiw.. whlle oue exniiiple pro- 
visloorll~ referred to this species is tienrly 5 i t i in .  loi~p atid 1.3 titiit. lit t l t i d -  
oes. DlNerent 6pecI0~eOS vary npprecinblp i i t  proportions. mi)e belt~g slei8der 
and otbers more robust. As is commou i n  thin genus. youttg specituens nre 
relntlvely more slcoder tbati ittnture ottes. I.'or the most pnrt. tbls swles Is 
o l  very regulor giowtb witb n siibqllndricol rbnpe nbruptlg muoded a t  the 
eoda Some speclmeos taper utore dlstlnctly tbnn otlicir;. 111. general. tbla 
nppeom to be no i I I t U i r t U r e  chnrocler. aappee3rirg-lii. youiis sliclls-morc'tIl:oi lib 
mature oiies and k l n g  retnlacd to n Inter rtnge iii wine tbnn in otbers. 

Ioltlsl cell rnther Inrge, oboiit .1 mm. In dirttteter. Tbe 1nrg-t menwivd 
bad n diameter of . I 1  mm.. others .Onn wm.. still otbeis .W4 ii~ut., nnd o t b m  
eve0 stitnller. I t  sq911ts rcnsounblc 10 ittfer tbztt the iititinl cell vnrics III sizc 
io different speclinen% but that tbe stunller ntcnsurements nre i t1  monp en- 
due to tbe section not pnssiug througb Its center. The wnllr ore tbla. the 
septa and outer wall beltig re:irlp equal In tblclwess. Tbe specimens studled 
do not show the mluute ntructnio. In mnturc specimens (1 inm. in diameter) 
6ve or ere0 six revolutlons of tbe outer m l l  cntt be rnuuted In ndditlon to the 
loltlol cell. lo a moture specimen (1  miti. in dinoieter) soow x) wptn occur 
lo  the outer volution. ond this nppenrs to be nboiit oorinnl. The speclittens 
csautliied iitoy not sbaw tltls t4t:trnclrr with nrciwncy. Itor the siittires or 
crupcrflclnl liom formed by the septa nrc itidirtiuct nnd not depmed. They 
are ntml$tt or neorlj strnigbt n t  tltc surlnce. but a little below. the wpta 
appear to becoine strongly pllaited. 

Sfelght o l  boa1 chomber about .05 iuiti. or .Crg IIIUI.: tbickttws of tbe outer 
wnll about one tblrd to one fourth n* iniiclt. or .O?S writ. to .01 innt. 

This diminutive swies, which occurs in  great numbers at  the one 
horizon in the Wewoka formation where it is fotincl at  all, is readily dis- 
tioguished from all ntlier Americnn specics tlriis far known, by its much 



smaller sizt8, and f rom hme 'it tlwni' G! its clnnpntcd nnd c>lindrical 
i n s t d  o f  ksifvrm shape. In size, it rcsemhles tlic Eiiropan F. min- 
ima: but is somewliat larger, inore slender in shap*. ant1 leas furifnrm. 
TIw sltapc is suggestive of F. lutugini  Schcllricn* nwl F. Iongissima 
Mdler,' but the size is very much smaller. 

liotizon and locality : Wewoka forination : Coalgate (Iiinclrangle. O!i!n. 

Spongin 
Wewokella ~ c n .  iiov. 

The getiernl sb;tpe of t b e  preseut form Is tbnt of :I cylludcr with n large 
tuhttlnr rloacn. So dertinl l n p r  bas h e n  ohstbrvect. Tltr r r l l s  are rigid and 
n~nde up of  large splrules itttQllnc.@d r l t b  ouc nnotbrr. T b c  typlcal rpiculnr 
elenient nppenrs t o  k tbc tetrnxon. but many sliiculw do not sbor tbiq r h p e  
nitcl nplwnr t o  I r  elnngnttrl. Irregulnrlg brnndtml :itit1 iitnre or Ies* cwtttortecl. 
In gcnernl. bnwerer. the trend of tbe nliicules is  loitzitiidirtnl. 

The forin for which this  title is introcliic.irl is rare in the \\cwoka for- 
ni;iiion. onl! two sywimens hsrin,n conic* to 1i;ind. They tnight perliops 
iw rcafcrred to tile genus Dorydcrma. ww it  iiot for tlic fact that they 
iiiclicntc! D forin witicli 113s a large cvntril c*loac-a instcad of a niinil)vr of 
asinl conais. and in which the radial canals oi Dorplerma nre aka qqtar- 
entiy \rantj!jg. ..The. pcncral relationships of the tFpo are newrtIic4ess 
siipposcd tu bc wi th  that genus, which t i is  also been cited front ( 'nrlm- 
i&us strata. 

Type species, I ~ ' e u n h l l a  solidn. 

Wewokella sotida sp. cov, 

Sponge lmdy lrw~itI;trly c*~littclrlcal. nttnining a tllniueter of nt lenst 23 tun). 
Ccirter orcup!ecl by n 1;:rgc tuhulnr c1o:tca. t be  walls heing a b u t  7 ntn). thick 
nod rhorvittg no evidettn of being piercad hy rodla1 cnnnls. I f  n clermnl layer 
wos origlitnlly presetit. it bas heen lost. T b c  mil* nor  nrc utncle it11 of large 
spiculc~. of which the typical r h n p t  is prohnhly 4 rayed witb one of the rays 
more or Icss c I o I ~ R ~ I ~ ~ .  At t be  saiue tlme. wine of t be  r ays  mny I r  aborted 
so tbnt umty of tbc splcules see01 to he l r r ey ln r ly  braurbcrl. They nw so 
lfttrrwoven 3s to mnlie up a wall of musldernhle rlgitllty. to nld i i t  rblclt tbe 
spltwles may lw partly cemented. nltliough It is doubtful If tltey nunstonlore. 
T h e  s t rwtu re .  then. wblle very vnried In detail  tiinkex on t b e  rltc)le n bomo. 
genmus wall whiclt rppnrcntlg is t b e  snwe on tbe inside ns on tlic out. 
AO~OOR the  large splculcs are otlter tc t rnzoas of nmplcuattsly stonller size. 

IIorimn and locality : \\'cwokr forniation : ('oalp:rtc qitadraiiplc. Okla. 

* Palrrontnrrapnlro. rol. 55. B. IG;. pi. 13. fig. ?3. 
* Idem. p. li?. pl. li. fig.. ?. 3. 0. #I. 1'2.14. 
* I d e m .  p. 183. pl. 13. OPS. 14.20 

l W k  



122 .4X'$:ILS S E W  I'ORK : ICADEUY OF SCIEXCES 

Lophophyllurn profundurn var. radicosum var. iiov. 

Associated with 1iidividu:ils hnvinK the character of Loplioph~llrrrri  pr.o-1 
f r r r r d r r r r r ,  occur otlrcr specimeiis \vhlrh differ strikiugly in the  profuse develop- 
ajent of hollow. spliiiform stolous. Correlnted with this character nre usiially 
n more rnpid espnnoioii, n niorc irregular Erowth, a rather atrnlgliter shnpe 
nnd t h e  possession of n tbinuer. more knlfe-llke pseudo-rolumelln. Tbe stolons 
which nre iisiiall?. brolieir off dose l o  the epitbecd. disclosing their tubulor 
atruclure,  art! especlnlly developed iri  t h e  lower portion of the cornlluui. It  
seems doubtful wliether these structures served prlmnrily for support. sirire 
tbey nre found In speclmens having au iinusunlly broad nnd secure nttachment 
nnd are nbsent froui others 111 \vlilch the polnt of nttncbment Is siiinll, nnd 
the nnchornge npp.?rZiitIS=iiisecure. 

The  stoloos vnrg rrom Inrge nnd very nbundniit to smnll niid iwlirced to 
only ooe or two iu  nunilier. Iii thls way. n gradual trnusltloii is e tbc t ed  
between the two forius nblc l i  Iii their eatrenie erpresslons look very mucli 
un l ike  enrh other. while niiioiig iiiteriiiedinte aiid less stroiigly clinrncterlzed 
specimens, n dirldiiig liue can hardly be drnwu. The forms with more or less 
atralght. irregulnr. rnpidly cspnudiiig rornlln grodunte on the  oiie liniid into 
those with ver-r nbuiiclnut stoloiis, nntl on the other uito the  uarro\\. iiiore or 
less curved. regular coralln of typlcal profirriduni. I t  seems to be true, how- 
ever. t ha t  the narrow. rrgulnr growths seldoni erblbl t  nuj developmeiit of t he  
root-like process. 

Horizon and locality : \\'ewokR formation : Wewolta quadranglc, Coal- 
gate quadranglc, OIila. 

Echn'nodermula 

Hydrcionocrinus patulus sp. nov. 

This species is  bnsed ou a somewhnt imlierfect cnlyx whlcb Is distiuguished 
by i ts  low couvesltp. The iiiedinn portlon of the 'under  side Is s l r o i i ~ l y  coii- 
cave niid tlie belglit of the whole is biit little greater than the thickiie- of the 
plntes. These jxculinrlties nrny, homerer. be somewbnt enhanced by corn- 

The general shnpe is peutagonnl. wltli m y l a r  notcbes at  the corncrs aud II 

wider irregulnritg nt tbc azygous nngle. The plates themselves a rc  thlrk and 
they nre highly tumid on the outer slde. They tend to recurre near the mar- 
gins so that  the sutures are not as depressed as the genernl currntiire of the  
surface. If continued to the edges, would lunlic tbem. The plntes near their  
mnrgins tend to be rather regulnrly and finely crenulnted aud tbe  lnfrn-bnsnls 
niid ndjacent portions of the bnsnls nre finely granulose. Unless lost through 
eroslon. these mnrliings do not exteud to the other plntes. 

The infrnbnsnls form n smnll pentagon of which t h e  radius of the srnr of 
t h e  stem orcupies hnlf the distnnre froui t h e  reuter to the slde. The wnr is 

presslon. 
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sniall, creiiulnted about the clrcuniference, and with a diminutive round asla1 
cnual. The basals a re  irregularly heragonal, shaped more like a trlangle 
with its basal angles truncated. ThRt to the rlght of the azygous plates is 
slightly Inrger than the others and not symmetrical. 

The rndinls nre seven-sided, twlce as wide ns high, the base of the heptagon 
being uppermost and very long. The two apical sides a r e  also long nnd some- 
what concave, while the two lateral sides are  short. The two plates uear the 
nzygous group are  unsymmetrical, and have the apical sides of unequal 
leii=tli. Just below the upper margiu of each of the radials occurs n short 
slit-like eacnvntion. Above thls on the broad upper slde of the plate. there 
is n trlnii~iilnr depression defined by two elevations or ridges which also bend 
outwnrtl niid extend nlong the outer margin of the upper surface. A some- 
what slmilnr trinugulnr escnvntlori 1nnr1;s the Inner slde of the upper edge 
of the thick plate. 

The nxygous bssnl is subqundrate, mucli louger thnu wide, in reality belng 
;-sided with a relntlvely broad base. The sides are formed by a broken line 
of \vliich tire lower portlon is much shorter tlinn the upper. The upper slde 
is n l w  mnde by a broken line. the destrnl pnrt of which Is long nod oblique 
ant1 the sinistral short. mere1.v truncntinf tlic angle which the other mould 
otherwi~e.nialie with the left slde. This plnte is therefore bounded below by 
the infrnbnsal, on the rlght and left sldes by the basal and the radlnl, and 
on the iipper side by the two other nzrgous plates. The second and thlrd 
n z ~ ~ o i i s  plntes nre mlssing from the Specimeu. ns are  nlso the bmchlals. 

H!jilr.rionocrinus patuhs resembles H .  disroidnlis and H .  crassidiscus. 
From the furrner it may be disfinguished by its larger size, more convex 
plates. panulose surface and by the shape and arrangement of the 
nxygous plates. The  azygous basal in the present species is differently 
shaped, so tha t  it is in contact at  the right with the radial, thus sepa- 
rating the second azygous plate from the adjacent basal on that side. 

The  basals 
(“subradials”) are however described as all hesngonal, while here they 
are five-sided, except the azygous one, which is scven-sided. Th’e azygous 
basal does not in crussidiscus reach the second hasal “as is usual in this 
genus.” Furthermore, in the present species, the second azygous plate 
intervenes beheen  the first and the radial to the right. 

Horizon and locality : Wewoka formation ; Vewoka quadrangle, Okla. 

The relationship with crassidiscus is rather more close. 

Anne lida 

Enchostoma serpuliforme sp. nov. 

Attached to a large undetermlned Ortbocerns are  some slender tubukir 
orgnnlsuis seemlng to belong to the genus Enchoslomo. One, from which the 
present descrlptlon Is drawn. ha8 n diameter of 1 mm. or less and winds 
nboiit on the Orthocerus to a length of almost 140 mw.. \vitliout spl1reci:ibly 
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Increasiug Its dinmeter. Seithcr the lultinl point nor tiic trrie aperture :I])- 

pears to be shown. Tlic cross-sectloll iiiost Iinve Iiccii iie;irly circular. T h e  
shell substnnce, when preserved. Is lainellose, plioaplintlc, of :I light bluish 
color nnd i n  places distinctly nncreous. For the most part, however, the shell 
appears to be missing and only the muddy ln6lling of the tube rerunins, of a 
rusty color nud partly with a dnrk llmouitic coating. Where the elitire orgnu- 
ism is removed, Its plaFe is represented by a groove. As the original test of 
the Orthoccrns Is now absent, this llupresslou iiiiturnlly occurs oil the mold 
of the inside nnd the explanation of the phenornenoii Is difficult. I thJnir me 
call not assume that the organlsm was originally attached to the inslde of the 
Ortliocerns. hecnusc of tbe septa. I t  may. however, have ken attached to the 
outside or have been pnrtly imkdded in tbe shell, through the gradual solu- 
tion of whlch these external bodies, insoluble under prevailing conditions, 
were brought into coutnct with .the mud which 6lled the lnlerior. This 
hypothesis. however. is uiisatlsfactory, because the speriiueii Is not brrit but 
broken by the compression which It has surered, showlng n rigld condltion 
a t  the time the force was applled. 

The sbape and phosphatlc nppenrance of this organism are  characteristlc of 
Elrclioslomn. biit such Enchostomes ns I have heretofore seen nre free aiid of 
larger size. The sinall size, sessile couditlon. aud probably fnlse appearance 
OP having been partly imbedded In the shell of its host, are  veiy suggestlve of 
the organism which I have here called SerprrZopsi8 irisiln. but none of the 
specimens of Serpulopsia shows any evidence of having had a phosphatic shell. 
The1 are  also small  nnd rerg much shorter. The true relationship of this 
form and its position in the nnimnl kingdom remaln problems as yet unsolved. 

Horizon and locality Wwoka  formation, \\"ewolia quadrangle, O k h .  

Serpulopsis gen. nov. 

This uame Is Introduced for some small tubular organisms which enlarge 
very grndunlly and are  frequently much contorted during parWoI thelr growth. 
They have the hablt of attachment to other organisms and nre more or less 
imbedded in the shell of their host. They always keep near the surface, b u t  
a r e  perhaps as seldom completely superficial as they are cowpletely imbedded. 

I can scarcely doubt that  the fossils on which this genus is founded 
belong to \\‘bite's lPcrpula insita, which, c?qsequently, is taken as the 
type. 

Scrpulopsis is distinguished from Serpula by its burrowing habit, 
which is in fact abnormal fo the annelids. Even if the excavations 

would be impossible to refer these structures to the boring,sponges which 
they somewhat suggest, because of their strictly superficial, linear and 
not inosculating character. In some respects, they suggest Rhopalonaria 
among the Bryozoa, but, while specimens frequently occur together in  
considerable numbers, they appear to form groups of independent indi- 

d o n e  and not the tpbes whici f ordinarily occupy them were known, it 
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vidnals and not colonies, nor is there any evidence that the .individual 
tubes were composite. On the whole, therefore, it  seeins more probable 
that this fossil was an  abnormal type of annelid. 

T q e  species, Serpulopsis insita. 

Conularia crustula vnr. holdenvilla: var. nov. 

h few speciurens froiir the \\'ewoli:1 ngreeing in a general way s l t h  C. crus- 
lrrla differ i n  havlug tbe sculplure on a much finer scale. Unlike typlc:il 
o u s l r r l n  also, tliese specliiiciis nre more or less compressed and dlstorted. the 
other form which npareiitly had a11 uuusu:illy thick rigid test not havlng suf- 
fered much in thnt wny. About 25 costre occur in n liuenr distance of 5 mm.. 
and tbus they are  uinrh inore closely arranged thnn in the typlcal form. 

' 

Among the specimens esamineil this variety is readily distinguished 
bv its sculpture, the difference being so marltetl that it  seeins desirable 
to discriniinate.it as a new variety i f  not as n new species. It may possi- 
bly be a young stage of C'. ~ ~ p e ~ i ,  the only other Pcnusylraoian Conu- 
lorin which has been described, altliough this forin tapers more rapidly 
than C. rwperi, which has nearly parallel sides. 

Horizon aud locali t! : \Yewoh formation ; \\'ewolia quadrangle. Coal- 
gate quadrangle, Olila. 

R.incliiopoda 

Raernerella patula s p  iiov. 

Shell rather s i i in l l  for the zeiiiis. r3reI~'  csceelliiig 16 iuui. In diniiieter, though 
iu one instnnce reachiu;: iiearly 30 iiiiii. Slinlie sli:litly ovnl in sonic specimens. 
appnrently circulnr In others. 

Convesity of dorsal valve low, rt:~iiI:ir. .\]wx s iunl l .  slightly though con- 
slilcuously eccentrlc. s l twted nlmiit two tiilrtls ol n rndius from the posterlor 
uinrgln. Outliiie froin the n p ~ x  to the front sliglitly curved, so that the shape 
is not truly conical, being soniewli:it lutlnted in the apical portion. 

Curvature of the  ~ e n t r a l  wive iisiially coiuimu~~cl. more or less strongly 
couvex over tlie posterior portioii nntl inore or less strongly concave n t  the 
frout mid sides. The IiPoluliieiit portioir projccts :iI)ove the reflexed rlru. The 
point of highest couvesity is iisunlly \veil innr lml  oiicl Is situated diametrl- 
cnlly opposite to thnt of the dors:rI v ; i l v ~ .  or nbont  two thirds of a radius for- 
wnrcl from the posterior ni:irfiin. 011 the slolw posterlor to .the polnt of 
greatest elevutloii tbe pcdirle fissure is s1tu;itetl. I t  is n conspicuous feature. 
rather loug mid iiarro\v. with strongly iiitroverted sides. It esteuds in rnnture 
sbclls from the poliit of grentest elevatioii half wny to tlie posterior margin 
rintl Is surrounded wltboiit interrnptions by the  ch:irncteriatic sculpture. 

l'lie sculpture. ns usunl. consists of unrrow. slinrply rnisetl roncentric lirz 
with ~.onsider:~bly wlder. flnttened Iuterspaces, wlilcb :ire nlso finely striated. 
Tiic l l r x  nre soiuewhnt irregular :ind are probably stronger nnd inorc persist- 
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ent on the veutral than ou the dorknl rnlve, ou nh lch  ther are ofteu ev:!iiescent 
about the margins for n greater or less distance. They vary consldet~nbly I n  
difi'erent speciiuens. being more closely nrrnnged in some than i i t  'others. 
occurring from nine to eleveu in 3 urn. They also vary on the same srjeciuiei? 
In proportion to t h e i r  distance froui the apes, a n d  are' more crowded ou the 
posterior than ou the :inlerior side : consequeutl~,, the tnensureiiteiit giveti 
ahore is a relntive one, representing tbe condition toward the frout i r i  well- 
grown speelmens. Esfolintiou obliterates much of the concentric tuarkii~g nnd 
Instead often brlngs to view flue radial lines nnd s t r iz ,  probnbly due to aet:e 
which projected from the tuargin of the shell. 

On the Interior, the dorsal valre  has a short septum pnssiug longitudiiially 
through the apes, and extending farther on the anterior than tlie posterior side 
of It. There are also two symmetricnl ridges, straight, pnrallel nnd close 
together for some dlstance anterior to the  apex, rapidly diverging and some- 
what curved near it, so i s  pnrtly to surround it. Behveen the stmight ex- 
tended anterior portiou of these arms there is n medium groove which estends 
backward and graduates into the scptum. which has  depressed sides. The 
curved arm-like tuarklngs probably represent the boundary of n line of IIIUSCU- 

jar nttachnient. In  one spetiiiieu these lines are, near the apes. clistiuctly 
expanded iuto oral nre:ts, oiie on cnch slde. each of which is sepnrnteil by nil 
oblique h e  of dlvision into t\vo scars. These arens, wlthout inurlr questiott. 
are the loci of pairs of muscles. 

T h e  internal markings of the dorsal valve described above are couspic- 
uous on most of the specimens examined, which a re  usually preserved as 
internal molds. This pecu- 
liar s t tuchreseems to be identical with tha t  upon which Hall and Clarke 
based the subgenus Ramerella, and  while there may be a little doubt as 
to whether it is really of subgeneric value, i t  will, together with the cm-  
figuration, readily distinguish this form from other Pennsylvanian dis- 
cinoids. Some specimens, especially if incompletely exfoliated, fail to 
show this structure, however. 

Rwnerella patula is rather abundant in the IVewoka formation and 
usually occurs as dissociated valves in small concretions. Occasionally, 
however, the two valves are found in conjunction, though usunll) more 
or less displaced. 

Horizon and locality : Wewolta forinntion ; Wewolta quadrangle, Coal- 
gate quadrangle, Okla. 

They vary in  detail in different examples. 

Streptorhynchus Oklahoma sp. nov. 

There a re  In the Wewoko collectlon two speclitleiis which appear to beloii: to 
the genus Sfrcptorlr~rrchus. They nre preserved ns internnl molds n i ~ d  shon- 
dentnl callosfties In the rentrnl valve d t l tou t  anx trace of n septum 111 tlie 
dorsal valve, the socket plates a re  fnirly well developed and one specimen hns 
n low dorsal septum. In  point of convcsity tbe dorsal rnlve is only ~ctlt1.v 
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conves, the ventral rntlrer blgh and more or Jess coutorted. The shell con- 
tracts a t  the hinge. the area being moderately hlgh nnd strongly .inclluecl hack- 
ward. The sculpture couslsts of fine, regular, subequal l i m  (in one speclmen 
more or less distinctly nlternating). I n  the type specimen the l i rz  a re  equal 
over the median portion and separated by Intervals slightly greater than their 
own width. Here they occur ten in 5 mm. Toward the sldes they are  rather 
more distnntly spaced and are  alternating. 

The  rarity of this genus in our Pennsylvanian rocks constitutes an 
a priori argument against these specimens belonging to Slreptorliynchus. 
On the other hand, i t  is difficult to understand how the process of fossili- 
zation, while permitting the dental callosities to be preserved, could oblit- 
erate all trace of the septum. 

Horizon and  locality : n'en-olia formation ; Coalgate quadrangle, Okla. 

Chonetes granulifer var. arrnatus var. nov. 

The fosslls included under this title occur associated with C. nicsolobrts var. 
decipiens, and with the more closely related C. granidifcr.  They are  of small 
slze, 15 riim. belng the riiasliiiuu~ width observed. of inoderate conreslty where 
not compressed. sobquadrate slmpe, rather promlueut beak. and faiut though 
distinct insinuation. Aboiit seven cardinal spines occur on each side of the 
beak. 

The surface is marlied by obsolescent llrz? and by uumerous small though 
prominent spines. 

This  variety is distinguished from C. granul i fer  by the smaller and 
less projecting beak, the nearly obsolete liration, and the number and 
prominence of the  spines, although the latter character may be to some 
extent the result of preservation. . With the evidence a t  hand, however, 
I would not feel justified in  regarding these shells as true representatives 
of C. granul i f e r .  

Horizon and locality : Wewvoka formation ; Coalgate quadrangle, Okla. 

Chonetes mesolobus var. decipiens var. nov. 

1 N D .  Clroneles ?~rcsolob~fs. Glory, U. S. Geol. Snrvey. Kiueteeiith Auu. Rept., 
pt. 3, p. 556. 

Upper Coal Measures : Atolia qundrangle. Oklnhoiun. 
1903. Chonefcs trrcsolobrrs. GIRTY. U. S. Geol. Surr.. Prof. Pnpw IG, 1,. 357, 

PI. 1, flgs. 20-23. 
Herniosa formatioii : Son Juan reglon, Colo. 
Rlco formation : Sail .Tunii region. Colo. 
Maroon formation : Crested Butte dlstrict. Colo. 
Carboniferous : Grand River reglon. Colo. 

This  form differs from typicnl C. rrresolobics 111 havlng a suiooth ilialend of 
striated surface. Tliougb I wns n t  first disposed to describe it n s  n new species 
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rather than n new vnrlety, the loner taxonomic rank is probably more iu  nc- 
cordnuce with the facts. 

The peculiar configuration of C. mesolobus is known to everyone. The 
typical form is described as possessing fine, radiating strite. Some aell- 
preserved specimens from Ohio show this fea'ture very clearly. The lira: 
are fine and moderately strong and they give rise to a large n h b e r  of 
minute spines, a feature not mentioned by Uorwood and Pratten, though 
i t  is perliaps represented by one of their figures. Jfr. Beedeb also ap- 
pears to record it when he describes the surface as "coarsely punctnte." 
He  mag, however, be rei'erring to anotlier and an altogether different 
feature, to more numerous perforations, which occur between the l i rx  
instead of on them and which project as rows of spinules or pustules on 
the inside of the shell. These are best shown on exfoliated specimens or 
internal molds. The external feature to which I refer above has, also, 
when the shell is worn, the appearance of punctn, but when better pre- 
servedFtlie punctz show projecting edges as of downward pointing spines, 
very sixnilar to the minote spines whicli are found on many orthoids. 

The variety which is the subject of this account has the characteristic 
configuration of C. mesolobus, b u t  the surface- is entirely without radia- 
ting scuipture, marked only on the best specimens by fine growth lines. 
The absence of radial striation is not due to erosion or any circumstance 
of foesilizatioii, for it is a persistent feature shown by an extensive series 
of specimens from many ~ocaJities. Furthermore, the radial markings 
could hardl? have been lost, when the more delicate growth lines had 
been retained. 
In characteristic specimens, this difference is so strongly marked that 

one irould'be led to refer the two forms to altogether different groups, 
and as already noted! I was a t  first disposed to regard. them as distinct 
species. m e n  large seriev of specimens from different horizons are ex- 
amined, 'however, individuals more or less intermediate in character are 
found. That is, associated with the smooth variety are occasional shells 
which show faint se t  unmistakable traces of radial sculpture. Such 
specimens must be carefully examined, however, to determine ~vhstlier 
this character is not adventitious, for under esfoliation the rows of in- 
ternal spinules which have oblique pores connecting with them form 
little grooves and produce fine, more or less regular radiating markings. 

The shells belonging to the smooth variety rarely show traces of the 
spines found on the other. Escept for occasional incremental lines the 
surface usually appears to be quite featureless. 

'L'nlverally Ceol. S u m .  of Kan6as. Rrgl.. vol. VI, p. i l .  1900. 



GIRTY, TEE WEWOK.4 FOR51.4II'ION OF OILL.4HOM.I 129 

C. mesolobus var. decipiens is very abundant in the Wewoka forma- 
tion. It is olso abundant in some of the earlier Pennsylvanian deposits 
o€ the Kansas section a t  about the horizon of the Parsons formation. 

I n  the literature, no citation can definitely be included in  the synon?;my 
except my own identifications of specimen6 obtained in Oklahoma and 
in Colorado. I remarked in that connection thnt the Colorado specimens 
were characteristic in every way, hut I had for comparison not typical, 
striated C. mcsolobw, but specimens of the present variety. 

Horizon and locality : Wewokn formation ; Wewoka quadrangle, Coal- 
gate quadrangle, O k h .  

Chonctes mesolobus var. cuampygus var. nov. 

Conslderable vnriatlon Is slio\vn by shells of the niesolobrts group in t h e  
strength wlth whlch the charucteristic lobntiou is developed. I n  some of the 
lnrger Indlviduals especIaJly, It ran bardly be dlstluguisbed a t  ell, and when, 
as is usually ( ? )  the  case. tuch s p g i m e n s  belong to the sruooth or  decipiens 
type. they slmulate C. gci;riloiatrrrs very closely. I t  is a t  least  possible thnt  
C. gcinilzinrrrts mny h a r e  had thls derfration, though one woold hnre said R 

prfori t h a t  such phylogeny was of n!l t he  le.ist probable. 
I t  Is probubly true ns n geuernl statement. though not without esceptlonu. 

thnt  the strength oP the lohation varles inversely as tbe size of the hdivldunl. 
There Is at  nll events a group of shells which staud out strongly aud distinctly 
by reason of their  smnll slse and  deep loballon. That  they n re  mature  shells 
is hdlcnted by thelr  strong conrexity and by the fnct t h a t  young individuals 
of the Inrger Torm would be more fnintly lobed. Though they intergrnde wlth 
the  Inrger. less strongly lobnte shells through larger exnmples mhlcb hare  a n  
nlmost equal strength of lobntion. they form a dlstlnct, and ns a rule no 
easlly dlscrludutited group which sornetlmes occurs alone to the esclnslon of 
the typlca1 vnr l eb .  In sculpture, these shells seem to be all ied to the  variety 
dccipiens. T h e r  nre  usuafly uostrlnted. but-show traces of strlne more ire- 
quently tbnn decipiens. Seldom, if ever, i s  the striation ns st rong as 111 well- 
cb:\racterlzed speelnieiis of C .  incsolobus 8. 6. 

None of the  speclmens referred here exceeds 10 min. In width, a u d  the ;irerage 
is nenrer 7 n m .  

Horizon and locality : Wewoka formation ; Wewoka quadrnngle, Coa!- 
gate quadrangle, Okla. 

Productus insinuatus sp. nov. 

1892. Produclrrs ~Z'9rriCOSfndIM. H A L L  uud C u n r ~ ,  Geol. Surv. New York, Pal., 
vol. 8. pt. 1, pl. l i  A. 8gs. 22, 23. 

Coal Measures : Sebmska.  
1892. Prodvcfus czqrrico.Qfnfrr8. HALL nild CLARKE. State Geologlst New Tork, 

Eleventh Anu. Rept.. for IS91, pl. 22, figs. 11, 12. 
Con1 Mensures: Nebrnslin. 
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1894. Proditctits mquicosfnftts., HALL niid C u n r c ~ ,  “Introduction to Sludy of 
! 
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Brachioladn,” pt. 1. pl. 22. 63. 11, 12. 
Coal Mensures : Nehrnskn. 

1900. Productiia Cora vnr .  arirericaii 11s. REEDE. Uulv. Geol. Surv. K:iuuas. Rept.. 

Upper nnd Lower Coal Measures: 1C:iiisas CItx. Eudora, Anderson CO.. 
~01.  6, p. ii, P I .  11. fig. 3. 

ICnnsas. 

V O ~ .  2, pt. 2, p. 2iO. pl. 11, fig. 2. 
Carboniferous : Louisvllle. Kebrcska. 

1W;. PladuCtlI.9 Cora vnr. f Imwirmi~s .  \r’oolrnUFF, Xehrnskn GWl. SUrv.. Rept., 

Shell oP the cora trpe, rather lnrge, n idest a t  the hlnge. more or less strongly 
trnnsrerse. In  the Immature condition. thls form closely resembles P. cora 
Itself, belng strongly conrex and more rienrly quaclrnte. Iu the later stages. 
the growth is niorc spreading. rspeclnlly nt Ihe sides. and the lnnrglus a r e  
flntter. Two vnrieties cnri be distluguished, one \ v h k h  is narrow and wore 
highly arched nod the other Iraiisverse and lcss convex. In the mnture eondi- 
tlou. also, the ventral v n l w  becomes elevated nut1 angulnr along the ruedlnn 
line. Correlnted with tlils chnrncter Is nil inflection of the nnterlor ninrgin 
mnkiug n deep sinus in the outline. A s inus  or depression in the shell itself is 
uatrirnllr nhsent. 

The  surface is iiiarked by fiire. ewi.  14gitl. rorriided cost* hnviiig the 
peculiarities of those of I’. corn. A s  i n  that species. the costa? hifurcnte freely 
m d  sometlmes this tnkes plnce simultaueously nll nround a shell, so that for a 
t h e  the strlation Is much finer about its margin th:iu over the earlier portlon. 
I n  connection wlth the cnrlnn, the  costre in the ioiinedinte nelghhorhood fre- 
quently bend inward townrd the medlnn liue nbicb In some cases appears to 
hnve been without costz A ten, large plirntiws w e  found a t  the sldes nenr 
the hlnge, but they seldom pnss eutirely across the sbell. They are  npt to be 
more persistent on the dorsal vnlre, however, tbnri on the ventral. Spines are  
scattered over the surface of the veutrnl rnlve, bnt they are  usunlly smnll, not 
causing nodes on the costa?, nud they a r e  liable to be overloolted wheu broken 
oe. They appear to he few in number. A row of larger ones is developed 
along the cnrdlnal Ilne. 

As the synonymy shows, this species has several times appeared in the 
literature under the title of Productus mqtricoslat7is, but a careful reading 
of Shumard’s description leaves little doubt that P. mquicostatus WEE a 
different species and one more closely similar to  P. Cora itself. 

Horizon and locality: Found in the \Vcwoka formation, but the  type 
specimens are from Kansas. 

Pugnax osagensis var. percostata var. nov. 

This form is more abundnut Iu the Wewolta foriuntlon thnn the typlcnl 
variety. In a general way, the spwlmens referred here ngree with P. osagensis. 
t h e  only dlEerence or iruportnnce being tbe more ;numerous pllcatlons whlch 
a r e  also smaller aud more nngulnr. Of these there nre usunlly flve fnlrly 
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strong on each slde, but there iirny be Poiir or  RIS. Three Is the usu:il ~ i u ~ u b e r  
for the fold, but four and eveii flre occur 111 rnre iiist:inces. Iu~ividii:iIs with 
three mesial plications aud four Internls. cspeci:illy when. one or t n o  oP the 
latter a re  immature or lmperfecrtly deve1ol)ed. iiii#ht equally well be placed 
under P. osa!rensie itself. Al~pnrent1.v tb is  variety bas been referred by 
authors. to osagerisia unqunli6edly, but I believe it r:in be distingilisbed to 
adrant nge. 

This form resembles P. osagcnsis var. ocridcntalis, which is, however, 
a much larger species, with on the  whole, more niimerous mesial plica- 
tions, and i t  occurs in very different faiinnl -associations. 

Horizon and locality: Wewoka fonnntion ; Coalgate quadrangle, Okla. 

Pelecypoda 

Nucula wcwokana sp. nov. 

Shell small, triangular ; width slightly. though distluctly. greater than the  
helght. Bealts set well toward the posterior eud, toward which they niore or 
less dlstinctlg poiut. The couvexity is high. T h e  cardinal and posterior ends 
are  abruptly Batteued or depressed Into a usunlly well-deflned escutcheon nnd 
lunule. The ventral border is regu1:irIy rouuded. The nnterlor aud c;irdinnl 
lines are  strnlght or  gently convex nccordirig as the liinnle and esrutrbeon nre  
f ln t  or project somewhat from the abrupt iiifoldiug of the shell nlong tbe two 
edges. The nnterior end Is strongly rounded : the W.tedor I s  subangulnr. 
The surface is Buely, sharply and regularly strln twl. 

This species is related to N. parca McChesney, with which, in fact, I at 
first identified it. It differs, to judge by the figures of McChesney and  
of Meek and Worthen, i n  being less transverse and  in having the shell at 
the posterior or shorter end less strongly projecting. A'. wewotana is 
also very similar in outline to N .  pulcliella Beede and  Rogers, but  N. 'pd- 
clrella is eaid not to hare a distinct lunule and the posterior end seems to 
be abruptly truncated. In the present species, the shell projects a little, 
so that the outline at  this end is usually gently convex and formed by the 
edge of the shell, whereas in N .  pulckella, i t  is straight and formed by 
the angle of flexure, which either overarches the margin or is coincident 
with it when viewed from above. 

Horizon and locality : Wewokn formation ; Wemokn quadrancle, Coal- 
gate quadrangle] Okla. 

Anthraconeilo subgen. nov. 

The shells iucluded under this title a re  rnther Inrge. strongly transverse, very 
inequllateral, consldernblg produced nnterlorly. The beaks polnt toward t h e  
sborter slde. Sbell closed all nronnd. Dentitlon tnnodont wlth o great many 
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small teeth on the anterior side and n few large teeth 011 the posterlor. 
Chondrophore probably present but not observed. Anterlor nnd posterior scnrs 
large. Probably two otber smaller scars nre situnted near the hlnge, one in 
front of nnd the other behlnd the benk, between it and the nnterlor nnd pas- 
terior scars. Palllal line apparently entlre or with only no obscure slnus.' 
Sculpture conslsting of 5ne regular concentric strlm. 

A N N A L S  NEW Y b R K  A C A D E M Y  OF SCIENCES 

This type in general appearacce is intermediate between Nuculu and 
Leda. From Nucrila i t  differs in its transverse shape and produced an- 
terior estremity. From Leda i t  differs in having the beak directed toward 
the short side, which is probably posterior as in Nucula. The muscle 
scars seem to be much as I have observed them in Leda bellistrista, but 
there is no cblique internal ridge crossing the umbonal region, and the 
arrangement of the teeth, chiefly to one side of the beak, is another con- 
spicuous difference. This type also much resembles Paleoneilo, from 
which it differs in lacking an external ligament and being without the 
sinus, developed in the inferior contour and in  the lines of sculpture. 
The  latest species which can with safety be referred t G  Paleoneilo occur 
in the early Mississippian. Anthraconeilo differs from Yoldiu in not 
gaping behind and in having the beak directed toward the shorter side. 

In addition to the type species described beyond as Antl~ruconeilo fnf- 
fiuna, there can probably be transferred to this group three species at  
present included under Yoldia, viz : 1'. carbonaria, Y .  knoxensis and 
Y .  ozceni. The two latter differ-from Yoldiu and agree with Anthraco- 
neilo in having tlie beaks turned toward the short side of the shell, and 
their inclusion in the latter ie regarded as probably correct. The case of 
Y .  carbonaria is more doubtful, since it seems presumptuous to suppose 
that so excellent a conchologist as Meek would assign to Yoldia a shell in 
which the beaks pointed toward the short side, whereas, if they point 
toward the long side, I-. carbonaria is clearly not a representative of 
AntAruconeilo. Even i f  the beaks point toward the long side, however, 
I should somewhat doubt the correctness of his reference to Yoldin, on 
account of the convexity of the shell aud tlie prominence of the beaks. 

Type species, Anthruconeilo lufiana. 

Anthraconcilo taffiana sp. nov. 

Shell lather Inrge, transverse. Width nenrly twlce the height. Shnpe 
subelllpticnl. Posterior end strongly nnd sJ'uimetrlcnlly rounded. Dorsal 
border long, rectillnenr. Ventral border convex. more strongly 'cnrverl tonwrd 
the posterior end. aubrectllirienr nnterlorly. Auterior end produced, more or 

7 If a slnus la really present, the orlsntntlon here employed should be reversed : the 
long alde Is posterlor and the beak@ polat forward, townrd the short slde. 
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less symmetrical, solnewhat truncated a t  the narrow estreuiity. Greatest 
helght about one third the shell length lu front of the posterior runrgllr. Con- 
resity rnther high, chlefly situated In the posterior third of the shell; com- 
pressed nuteriorly, souiewhat compressed near the posterlor margin as well. 
Benk small, strongly ilicurved. pointing towaid the short end of the shrll. 

Surface not well shown. often apparently smooth. A few examples a re  
marked by regular, closely arranged conceutric s t r iz ,  nod many show more 
prominent irregularities of growth. 

The dentltlou consists of about six lnrge posterior teeth and about 30 small 
anterlor teeth. An Interval benenth the beak Is probably occupied by a num- 
ber of addltloual teeth of sillall-size. 

There Is the  usual cotupleuieut of lnrge muscle scnrs. one anterior and one 
posterlor, sltunted near the dorsal border. Apparently a small elongate scar 
occurs between the anterior ndductor and the beak, close to the cnrdlnnl line. 
Possibly a correspondlng scnr occurs also between the beak nnd the posterlor 
ndductor. This nrrangenimt is. therefore. very mucli ns I have observed I t  111 
Leda bellistriatri. but of the curved oblique iuternnl ridge 111 the uiiibonal 
reglon wlth Its attachment ( ? )  scar, no equivalent structure has been observed 
In the preseut foriii. The shell is considerably thickened kt\veeil the beak nud 
the lnrge posterior ndductor. however. cnuslng n deep excnvntion in internal 
molds, sbnrply deflnirig the anterior boundary of the scar. The pnlllal line 
appenrs to be  entire, or wlth a faint deflertioii In the anterior portion. I t  has 
not been clearly seen in  that portloii. 

Horizon and  locality : Wewoka formation ; Wewoka quadrangle, Coal- 
gate-quadrangle,Okla. 

Nuculopsis gen. nov. 

The present geuus is based upon Srrcrrla rerrfricosn of Hall and It is dlstln- 
guished froin NrrcriIa primnrlly because. though. the beaks pollit townrd the 
short slde of the shell. tlint side Is uot posterior but anterior. The determinn- 
tlon of thls fact rests upon the occiirreiice of n llgninental groove or area along 
the hlnge margin ou the long side of the shell. Though vnrylng In the dls- 
tinctness with which it Is shown. traces of thls structure cnu be observed In 
nearly all the Inrge number of specimens exnnllued. It is. therefore. a renl 
and perslstent chnracter of the species aud Is hardly open to' any other Inter- 
pretntlon than tha t  which I hare  put upon It. The erlstence of this structure 
theu. whlch has no homologue In Niicrtlo, niid Its almost defluitke iiqmrtnnce 
10 determlnlng the long slde Instead of the short slde of the shell a s  posterlor, 
constltute the most Important dlffereuces from thnt genus. 

The shape is elllptlcal rather thau triangular and the-Ion= side is rnther 
produced for Nrtcrrlo Itself. The benks nre consplcuouslr turned tonnrd the 
shorter slde. The  t.yplcnl species has a dlstlnct, though illde6ned and iiarrow, 
constrlctlon near the nnterlor extremity. The lunule nnd escutcheon are poorly 
defined. The surfnce Is generally almost somoth. On the luterlor. there a re  
the usual lnrge posterior nnd anterlor ndductors, In nddltlon to which. between 
those scare and tbe beaks. n thlrd nnd four th  pnlr of inuscular imprliits can be 
seeii. The dentltlon conslsts of n contlnuous serles of brodont  dentlcles not 
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apparently Interrupted by a chondrophore. The nnterior teeth nre few a n d  
Inrge., the posterior teeth nuiiierous a n d  dinilnishiug In size toward the  benk, 
where they seem to eud abruptly ngnlnst the large nuter ior  teeth. A rhondro- 
phore is aluiost certainly preseut, but, iiulike the s t ruc tu re  of living shells, I t  
seems to be s i tuated wlthin and below the row of cnrdlnnl teeth without ex- 
teuding to the beak a n d  foruiiug nil Interi'uptiou to them. Th i s  crnuot, bow- 
ever. be positively asserted ns a fact  

Tjpe species, Xucula ventricosa Hall. 

Lirnatula ? fasciculata 5p. nov. 

Shell of riiedlum size, elougnte. sllghtly oblique.. Hinge l ine short. Anterior 
and posterlor oiitilues probably uearly straight above but  becoming more and 
more stroiifly curved helow. where they nierge with the  (probably) regularly 
rounded veutral outline. The couvesity Is stroug with a high urea, so t ha t  a 
section cut lougltudiually through the  two valves would be wedge shaped. On 
the auterior side t b e  shell descends steeply nnd abruptly Iliaking a rounded 
angle with the niedlan portion. T h e  posterior side seems to Pall nnmy In a 
low regulnr flexure. 

T h e  surface is marked by regulnrly nrrnnged costs? or groups of costae. 
Toward the anterior side, the costre are slugle wlth relatively wide iuterspaces. 
I n  tbe medinu aud posterlor reglons, t he  costre are lu groups of three or some 
t imes two, hnviiig their  tops nbont on a level, and. in this  case, the dlviding 
stria? nre essentially equnl in width to the  groups of costs?. T h e  nuterlor slde. 
from the nugulntion to the ninrgin, Is smooth. \'fry likely, t h e  costn! die out  
toward the posterior s ide nlso. 

T h e  nren is somewhat  imperfectly shown by one of the  two specimens ob- 
tnlned. I t  appears to  be high and resupinnte, so t h a t  t he  beak overhangs t h e  
hinge llne and it is nlso ra ther  concave. I t  is Uinrlied.by several  s t rong brond, 
transverse furrows. but shows no definite pit  for n resilium. though, owing to 
the projecting s t a t e  of the  beak nnd the  concavity of the a rea ,  there eeems to 
be nn ill-defined hollow under the beak which Is rnther  longitudlnnl than 
transverse to the nren. 

If Hind's Palcolima is a valid genus,. the present species' would be 
called Paleolima fasciculata, for its characters, so far  as observed, are 
consistent. with Paleolima, but if that  genus is to be divided into sub- 
genera along the same lines as the iiiing Limn, this species would prob- 
ably belong in a group as yet unnamed. For the present, however, I am 
not recognizing Paleolima as distinct from Lima, so that the generic 
designation to be used is probably Limatula, which is distinguished .by 
being smooth laterally and by having the valves not gaping. The former 
character seems to be possessed by the L. fasciculata, but the latter can 
not be determined, as me hare only dissociated valves. The  only other 
American species referred to this subgenus is the Guadalupian form 
Liniatirln strialicosiata. By a clerical error I,. striclticoslata was de- 
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scribed under the genus Limalulina, but as the genus was ascribed to 
Wood instead of de Koninck, the group which I had in mind is amarent. 
The form is clearly not a Limatulina and the proper title is Limatula 
striuticostata. It differs from the species under consideration in being 
much smaller, more oblique, and in having different surface ornamenta- 
tion. 

Horizon and locality : Wewoka formation ; Wewoka quadrangle, Okla. 

Scaphopoda 

Dentaliurn semicostaturn sp. nov. 

Thls txpe Is represented by two fragments, which, so far a8 shown, lndfcate 
a stralght or  gently curved, slowly enlarging conlcal shell. The cross sectlon 
Is dlstlnctly elllptlcal, hnrlng In the larger fragment a diameter of 7mm. lu 
one dlrectlon and 6mm. In the other. The test Is tbick nnd marked by rather 
flne. rounded, wavy. longltudlnal costa?, sepnrated by linear strlse. These mark- 
Ings are confined to one slde of the shell. and about four or  flve occur In 1 mm. 
There a r e  also tmnsverse constrlctlom and Incremental llnes which have a n  
obllque dlrectlun to the axls. The obllquity of these rnarklnge Is in the d i r e  
tlon of the long asis  of the section, so that  thelr most distal polnta occur down 
one of tbe nnrrow sldes of the shell, and the most proximal down the other. 
T b e  costa? also a r e  conflned to one of the narrow sides, and they occur on that  
on whlch the transverse strlre are.farthest from the apex. 

This shell is somewhat similar to D.  m.ericanum. It has, however, 
slightly h e r  costae at a considerably larger size, and these are restricted 
to one side of the shell. 

Horizon and locality : Wewoka formation ; Wewoka quadrangle, Okla. 

Dentaliurn indianurn sp. nov. 

Shell rather small, gradually tnperlnc, very sllghtly curved. Sectlon circu- 
la r  or obscurely elllptlcal. Surface marked by numerous thin, sharply ele- 
vated, longltudlnal costse whlch are separated by Intervals of about double 
thelr own wldth. T h e  number of costee can not be counted wltb accuracy, but 
I t  la not far from 42. There appear to be also flne, transverse, crenulatlng 
strloe. 

This form stands nearest to D. mexicanum by reason of its numerous 
fine costa!. These are, however, more numerous end are separated by 
relatively wider intervals, while the shell itself is gently curved instead 
of being straight, as in the western form. 

Horizon and locality : Wemoka formation ; Wewoka quadrangle, Okla. 
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Gwtropoda 

Orcotes subgen. nov. 

Tbls name Is Introduced for a group of pleurotomnrioid shells wblcb have 
a shape generally conical or sllgbtly turreted with R gently convex basnl por- 
tlon. The band Is not very strlklngly deflned and bas a perlpbernl pOSit!OD 
dlstlnctly below the  middle OK tbe wborl. The upper surKnce Is In general 
Battened and obllque, with the zone wblch Iles just below tbe suture more or  
less promlnent and marked by nodes, The sculpture conslsts of fine. decus- 
satlng. revolvlng nod transverse Ilroe. The slit band la relatively broad and 
carries one or more revolvlng l l r c  whlcb are sometimes nodulose and occn- 
slonally conceal to a greater or less degree t h e  structurnl character O K  tbls 
par t  of the shell. Tbe sllt has not been observed in any of the specimens 
seen, but It was probably short. The urubillcua was eppnrentlg closed. but a 
reflexed portion of t h e  lower pntt of the outer lip produces n small excavatlon 
whlch resembles r mlnute umblllcal openlng. 

In fact. t h e  mantle seems to have bad 
the Power to resorb tbe shell on tbe inner side of the nperture, so tbnt tbls 
WrtlOn Of the preceding volution Is smooth nnd sligbtly depressed below the 
external ornnmented areas. Tbls bus been observed in many specimens nnd 
Is surely not an accidental character. 

The Inner Ilp Is wlthout n calloslty. 

In one extreme, these shells euggest Euconospira, f p m  which they 
differ in their less regular, conical shape, Rnd in the development of 
nodes below the suture and of revolving 1ir;e in the slit band. They-sug- 
gest aleo Phanerotrema; but have a more ckical  shape with a slit band 
at once broader, less defined, marked by dietinctive sculpture and situated 
not near the middle of the pentremc, but well below. Wortheniu is in 
some respecta the most nearly related group, at least in the ornamented ' 

character of the elit bnndr-'IVorthenia has the band above the middle 
rather than below, narrow inetead of broad, and with the lunules in the 
band much more prominent than tlie revolving lirae (in Orestes the 
lunules are hardly more than lamelloee growth lines), and i t  haa a more 
turreted, lea8 conical shape t o  the whole. It is doubtful if any of the 
groups mentioned have the peculiar eroded or resorbed character of the 
@er side of the aperture. 

Orestes, then, is referred to a eubgeneric position under Wortheniu. 
although its relationship to Phanerotrema is aleo obvious. The generic 
name is introduced in honor of Orestee St. John, one of the early paleoo- 
tologiete of the United States and one of the early geological explorera of 
Oklahoma. 
Type species, Orestes nodosus. 
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Orcstcs nodosus sp. nov. 

Shell small, irregularly conical. Diameter or last whorl about equal to the 
greatent height, sometlmes less. Height of last rolutlon about equal to the 
helght of the spire above. I'olutlons angular, most prominent below the 
mlddle. Spire somewhat turreted. Umbllicus apparently closed, but wlth 
the lower llp folded backward upon Itself 60 as  to produce n small pit or false 
ambillcus. Suture conslderably depressed. The shell projects strongly from 
the suture, then bend8 downward and is flat or concme below to the Brst 
carlna. Thus the upper third of the upper surface forms a sort oZ splral 
rldge just below the  suture. The Intern1 surface Is about one third as broad 
8s tbe upper surface. It conslsts of two rather thick, rounded carinn guard- 
log between them a relatlreIy broad concave channel in which the band Is 
nltuated. The upper carinn Is better defined than the other, but does not 
project gulte a s  fnr. The lower surface Is nearly horizontnl, gently convex, 
more tumld near the umblllcus. The sn-ollen bnnd below the suture Is marked 
by a row of distantly arranged nodes which appear to be independent of the 
superflclal sculpture. 

The surface Is crossed by rebwlar and nenrlg equal rerolrlng and tramverse 
llrre of which the former are  henvier and dominant, wblle the latter a re  
more closely nrranged. The upper surfnce carries about five (four to six) 
rrvolrlng lines, arranged a t  regular nnd distant intervnls. The upper one Is 
situated on the  subsutural promlneoce. Au additlonal llrn i s  occasionally 
developed just above the Intter, which glres the nodes a somewhat elongated 
doubletopped appearance. The upper of the two carinoe bounding the s U  is 
a slmllnr revolvlng I l m  of somewbat larger size and so la the lower one. Just 
withln these two l l m  are  two smnll edges which define the true limlts of the 
slit band. The band 18 medlally tmversed by another flue. revolvlng thread. 
or rarely by three. The lower cnrina cnrrles about two felrly henry lire. 
mhlle the lower surface Is crossed by about twelve others. some of whlch may 
be flne. find alternating wlth those of larger she.  They ore heavier and more 
crowded thau the l l r z  above. The transverse l lm,  doubtless following the 
outllne of the nperture, bend strongly backward. being convex near the suture 
and stralghtened or gently concave near the band. Over the lntter. the.v are  
deeply concave, produclng flne. regular, closely arranged crenulatlons or 
lunules. On the under side, they run obliquely backward wlth a strong convex 
turn on the lower cnrlna. For. qost  of the dlstance, they are  thus nearly 
strnlplht. In t h e  reglon' of tb"e suhire, they seem to be fine, Irregular and 
crowded, passlng just below the nodose zone Into regular. rather distant l l m  
whlclr glve n flnely nodose appearance to the upper carlna and generally tend 
to produce llttle prominences where they cross the  revolvlng l lm.  Even 
below the nodose zone. due, Intermedlate, incremental llnes are  more or less 
~nsplcuous.  The transverse llm do not produce crennlations on the project- 
Ing edges of the  band, but they hare  this effect to a greater or less extent on 
the revolvlng h e  or Ilnes whlch traverse it. 

The volutlons embrace np to the edge of the baud of the precedlng one. 
They are  about flve In number. 

Horizon and locality : Wewoka formation ; Wewoka quadrangle, Coal- 
gate quadrangle, Okln. 



138 A.\'h'ALS IVEIV Y O R K  ACADEMY OF SCIENCES 

Bellerophon crassus var. wewo4anus var. nov. 

The fosslls under conslderatlon are all of small slze. They can be de- 
scribed most ndvantngeously by comparlng them with Bellerophon C ~ O ~ S U Y .  to 
whlch they are clearly very closely related. For thls.purpose, I t  wl l l  be best 
to use the flgures and descrlptlon glven by Meek and Worthen, not only be- 
cause tbey are the authentlc ones, but because although B. cra88us bns np- 
peared iu the literature not Infreqnentlp. the cltatlons have seldom been based 
on the  observation of good and characterlatlc specimens. The most essentlnl 
dltlerence shown by the Wewoka speclmens la that  the umblllcus Instead of 
5elng partly open..is 60 solldly closed tba t  there must have been a contlnuoue 
Imperforate columellR. The elze Is very much smaller ; the shape of t h e  aper- 
ture more traneverse, nnd the bnnd posslbly more elevated. 

It may be that these differences are due to stage of growth, but shells 
which I am referring to B. CT'IISSUS aa representing a young conditfon are 
quite dizerent. From these the Wewoka fossils differ in  the following 
particulars. The volutions are relatively narrower; the slit band is 
broader and more prominent; the umbilici are more completely closed; 
the sculpture, instead of consisting of rather regular, transverse itubrica- 
tions, is made up of fine, incremental lines which, at  irregular intervals. 
become fasiculate, forming small angular costae or incipient plications. 

I may add that the fissure as shown o b m e  of the Wewoka specimem 
is rather deep, but I am not sure that this feature may not have been ex- 
aggerated by erosion-of-the-projecting-band. Furthermore, on -€he best 
specimens, the callosity of the inner lip appears to be imperfectly de- 
veloped. 

It is possible that this may prove to be the same aa B. incomptus, but 
after comparing my epecimens with Qurley's typea, which 'I have had the 
privileee of examining, thanks to the courtesy of the Walker Museum of 
Chicago- University, 3 am disposed to think that they are different. The 
difference. dppear to me to be those already mentioned ria existing between 
the var. wewokanus and p u n g  B. craatrs. 

Horizon and locality : Wemoka formation ; Wemoka quadrangle, Coal- 
gate quadrangle, Okla. 

Pharkidonotuo subgen. nov. 

The very extenelre and varled eerIe8 of shells whlch In the cmree  of t h e  
had been grouped under Montfort's genus Bellerophon hare of recent years 
been dlstrlbuted among a number of genera and wbgenera. Wangen baa very 
properly restrlcted the genus Belierophm to types havlng a rather narrow, 
well-developed allt bnad, moderately deep f l w r e ,  a strong calloslty on the 
Inner Ilp. and sculpture conslstlng only of more or leee strong growtb lloee.~ 

1487. @W. Waa#eo. Oeol. BUR. ladla. Mem., Rer. 13, SaIt Range Fosr.. 901. 1. p. 130. 
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Our well-known Penneglvanlan specles B. C I ' U J ~ U ~  nnd also the  Upper Mleele- 
slpplnn B. IJU?JZQL+IJ are therefore typlcnl Belleropbons. 

We have In our PennRylvnolau fannas a yecles, or perhaps a serlea of 
mutatlons, wblcb presents well-mnrked dlrerences from the  charnctem pos- 
sessed by typical Bclleropkon, 80 tha t  a subgenerlc sepnratlon 13 justified, If 
not demanded. The  dorsum le elevated Into n promlnent nodose carlna on 
wblch traces of a slit bnnd seldom remaln. Many speclmens therefore appear 
to lacG such n structure altogether and to be related to the Indlan Warthfa 
nud Xopuliu. Some epcclmenn retain unmlstakahle traces of n band, how- 
ever, and there cnn be little doubt that  thls structure 1s a normal feature of 
this type. That  I t  1s obliterated 80 often Is probably due to Its promlnent 
posltlon and also perhaps to the tumid condltlon of the median llne of tbe 
dorsum. 

From BeEleropirori tbls type also dltrers In the development of coarse, heavy, 
nngrilar, transrewe pllcntlons, aulte dlstluct fiom the growth .Ilnea, wblch are 
not mnsplcuous, these pllcatlons belng nlso hi 8ohe cnsea s t r e n d b e n d  at two 
series of points, one on each of the  sldes, so a s  to form more or lees proml- 
iieiit nodes (connected In some cases by rPvdvlng ridges). The Ilnenr nrrange- 
went of these nodes prodnces two cnrlnn? ;iddltlonnl to the medlaii one whlch 
Is the locus of the hl l t  band. 

'l'jpc species, Bellerophon percarina#us. 

Mcckospira peracuta var. choctawenais var. nov. 

Thls fossll Is very abundant In the Wewoka formatlon and shows certain 
vnrlntlons, some of whlcb are probably adventltlous. It bns an ncutely conlcal 
form with a very elongate epire and a narrow splrnl nngIe. The sldes are 
usually flat with the  suture only sllghtlp depressed, but not Infrequently the 
sldes of tbe splre a r e  more undulating and tbe suture deeper. Thls Is per- 
hnps due to rarlatlon In curve of the  outer surface of the whorl. In the one 
case the convexity Is more regular; iu the other, the upper surfnce of the 
rolutlon Is flattened nnd the greatest conrexlty well below the mlddle, where 
It Is orerlaln by the  succeedlng whorl. The rnte of Increase seem8 to be 
accelernted somewhat townrd mnturlty. 80 thnt  the sldes of the splre nre 
sllgbtly concnre. As a result, when the  apes of speclmens Is broken away, 
wblch very often happens, the frustum remnlnlug nppenrs to bave a nlder  
aplral angle tbnn was really the case. In compnrlng these wlth more perfect 
specln~eus. one Is somewbnt surprlsed to flnd that  they mnp belong to the 
trplcnl varlety. a s  well a8 to flnd what n large number of volutlons Is present 
when the npex Is complete, the number belng proportlonatelg much grenter 
toward the top. On the  slde of a specimen 14 rum. long. pnrts of nlue volutlone 
npuear and as the apex Is broken. there mnst hnve been one or two more. A 
full-slzed speclmen about 30 mm. long shows Iinrts of ten volutlons wlth an 
splcal break whlch mny possibly account lo r  two more. The number of corn- 
Plete volutlona In n mature apeclmen Is  probablp eleren nnd posslbly twelve. 

The cnllus Is n very dlstlnct character In well-presemed speclmena. extend- 
106 half mny or a little lese tban half way up  the Inner Ilp. it 19 formed by 
R s lkbt  backwnrd flexure on Itself of the  outer Ilp as It pnsses up the nrls 
nnd Is there grndnally lost In the nperture. 
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In. its specific characters this. species is intermediate between Meeko- 
spira peracuta and Bulimorpha nitidula, and i t  does not exactly agree 
with either species. According to Meek and Worthea, these types show 
the following diflerences: B. iritidula has a lower spire with fewer volu- 
tions and broader spiral angle; it is smaller, and the volutions are more 
rounded with more deeply depressed sutures. 

The present form seems alm6st -invariably to have a slightly broader 
spiral angle than iM. peracuta, though a certain amount of variation is 
not absent. The agreement in this respect is then distinctly with B. nit;- 
dula. As for the convexity of the volutions, some specimens resemble 
peracuta and others nilidula; but few, perhaps none, are quite as strongly 
convex as in Meek and Worthen's figures of the latter species. I n  fact, one 
of their figures shows this character more strongly than the other, though 
both are drawn from the same specimen. The number of volutions is 
more like peracuta, which is said to have 13, thnn nitidula, which is 
said to have 8 or 8.5. The size is that of nitidula. none of the speci- 
mens attaining to the length of N. psracufa. In the most essential re- 
epect, the callus and reflexcd lip, the D'ewoka form agrees with M. pera- 
cvta and differs from B. nitidula, and, if this character is regarded as of 
generic importance, there can be no question about associating i t  with any 
species but M. peracula. Ulrich seems inclined to nssociate B. nitidula 
and B. inornala with M. perucuta in tiis genus ;IZeekospiru, but,the callus, 
wbich is such a marked feature of ill. perncuta, must be a generic charac- 
ter, or its absence from the two other species accidental. This assump- 
tion seems unwarranted, and J am referring those two species to another 
genus than Meekospira, in which, of course, the present form must hc 
icc!uded. Though closely relnted to ill. peramfa, I can hardly place i t  
in the same species, because of its broader spiral angle and smaller size. 

Most of the specimens referred to this species are almost absolutely 
smooth, having but very obscure growth lines. Those from one or two 
localities, however, are regulnrly marked by more or less strong incre- 
mental lines, some of which are prominent and lend an irregularly and 
intermittently corrugnted appearance where most strongly developed. 
Some of these shells, furthermore, show slight modifications of curvature 
in the outer surface of the volution, which gives the spire a slightly dif- 
ferent outline from the normal. I n  others, however, the shape of the 
whorl section is entirely normal, so that no persistent difference can be 
pointed out, save in the increased development of the striz of growth. 
It is possible that these sculptured epecimens should be regarded as a 
separate variety, but the differences observed hardly seem to justify the 
distinction. 
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Horizon and locality : Wewoka formation ; Wewoka quadrangle, Cod- 
gate quadrangle, Okla 

Ianthinopris gouldiina sp. nov. 

Shell rather large, subovate; length a llttle lew than 1.5 tlmes the greatest 
nldth. Aperture about three fourths the entire helght ; splre about one elghth 
of the whole. Volutlons four or floe, rather Inflated; especlnllp above. 80 that 
the upper surface of the rolutlon appears flattened and not strongly obllqnc 
to the horlmntal. Aperture fuslform, more than t a k e  86 long as wlde. 

Surface 6mOOth but marked on the more glbbous portion wltb a few (four 
or floe) rather conme but falnt revolvlng strlce. Axlr Solid. 

The affinities of this type, represented as it is by only one specimen, are 
much in doubt. If it were not for the sculpture and for the shape with 
the moat prominent part of the volutione so high up, thie shell might be 
placed under Spharodoma in the eame series with S. intercalaru and 
S. primigenia. The etriation, though faint, is unmietakably visible in 8 

good light, but it can only be seen in the region of the aperture. The 
Fhape has doubtless been aomewhat mohfied by compression, but not suffi- 
ciently to have produced the preaent result from a shell originally having 
the proportions of either of the epeciee named. 
On the assumption that the peculiarities presented by this form are in- 

berent,.it may h-mpared d the eingular-apeciee deecribed .by Meek 
and Worthen under the name PZeurotomariu ? tumida. While clearly 
distinct from P .  P tumida, the resemblance in a general way is 80 etrik- 
ing that i t  would appear to be ultraconservative not to conclude that it 
is r generically related epeciee. The most important difference of a 
fundamental kind is found in the statement by Meek that the columella 
of the Illinois form is perforated ( ?), while that of the Wewoka shell is 
certainly solid. 

Meek had not observed the presence of a slit band in  P .  ( P )  tumidcr, 
and juetly remarked that that epecies differa materially in outline from 
the ueuel form of Pleurotomark. Suspecting that i t  waa a repreeenta- 
tive of a new genue, he provisionally proposed the name Ianthinopk. 
I am ready, without having determined the absence of a slit band, to  
accept I. tumidu a8 repreeenting a new generic type, and I am employing 
Ianlhinopsis for the t-ype specimen and for the Oklahoma shell also. 

Horizon and locality : Wewoka formation ; Wewoka quadrangle, Oklr. 
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Ce phalopoda 

Orthoccras tuba sp. nov. 

Orthoceratcki shells a r e  abundant In the Wewoka formation and many of 
them possess the  slngular feature of accelerated espanelon, so thnt  they flare 
consplcuously a t  fhe larger end, and, If the tendency were carrled out to a 
hlgh degree, the complete shell would have n trumpet-shape, a contlguratlon 
whlch mans of them even now suggest Thla pecullarlty, however, Is manl- 
feated In shell8 of very varlous alzes and presumably corresponding ages, and 
I t  Is found In both the chamber of habltatlon 'and In the eeptate portlon. 
Both hypotheses-that the flnrlng condltlon Is a feature of maturlty (whlch 
la the natural auppoaitlon) and tba t  I t  Is the  normal ahape at  all stages. the 
expanded portlon belng resorbed 80 thnt  the shell la regularly conlcal except 
toward the aperture-are repugnant to the fnct that the flaring portlon la 
sometimes eeptate. On the former hypothesla, furthermore, we must also 
Infer that  t he  mature condltlon Is In some speclmens enormously accelernted 
or retarded. 

Correlated wlth the pecullarltg above descrlbed Is found a relatlvely rnpld 
rate  of erpanslon, glrlng t h e  regular portlon of the cone a rather strong 
taper. The alphuncle la consplcuously excentrlc, though thla character bas 
heen eeen In only a few Indlvlduals whlch nt the same t h e  have the  trumpet- 
shape In n consplcuoiis degree. The aeptatlon Is rather frequent, about 4.5 
to 6 chambers occurrlng wlthln the dlstsnce of n dinmeter. 

None of the shells having the characters enumerated possesses the 
peculiar -secondary deposits of T'seudorthoceras. Indeed, they have the 
chambers filled with ochreous clay, and it is diflicult to understand how 
thia condition came about when the partitions are still retained. Poesi- 
bly the fine mud permeated the chambers through the siph~mcle, which 
Beems seldom to be preserved in the specimen8 examined. For the most 
part, these are internal molds, but in some instances they retain a sub- 
stantial outer investment. 

With typical 0. tuba I am provisionally including a group of specimens 
which do not show the expanded aperture, but have a similarly excentric 
eiphuncle and similarly frequent partitions. They vary much in size and 
aome of them are much larger than some of those which show the aeceler- 
ated expaneion, but in view of the extreme variation in size of the speci- 
mens possessing the latier character, it seems that this fact alone can 
hardly be regarded as forbidding their union under a single species. This, 
of course, mould only be done on the hypothesis, either that the trumpet 
shape was not a character of importance, or that these specimens, all of 
which are naturally now imperfect, posseseed it or would have posseseed 
it in the complete and mature condition. 
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1 am inclined to believe that this peculiarity of codguration is not 80 

much a specific character as that it is .either generic or else of no fixed 
value at  all, but I feel that its significance is too little undemtood to 
warrant establishing a new genus on the evidence in h a d .  

It is with ertreme rarity that shells cf this group are found in  a com- 
plete conditioh, and all of those examined are pretty clearly imperfect a t  
one or both ends. A few give .evidence pf having been broken before 
fossilization. The evidence referred to consists of the occurrence of emall 
Roemerellaa apparently in their original position of attachment upon the 
septa, where, of course, they could not possibly have penetrated if the 
ehell had not been ~t fragment during the life of the brachiopod. 

Horizon and locality : Wewoka fornotion ; Wewoka quadrangle, Coal- 
gate quadrangle, Okla. 

Psendorthoceraa gcn. nov. 

Shells small ( ?), stmlght, gradually taperlug. Slphuncle nearly central. 
small. but considerably expended between the septr, wlthout, however, be- 
coming numruuloldol. Septa slmple. Funnels appnrentlg very short and 
thlck. Chambers pnrtly occupled by secondary deposlts whlch accnmulated, 
not about the fnnnela nnd blphnncle, but about the wnlls. In the type speclea, 
the deposlte dl1 about hnlf of each chamber, thinnest toward the aperture and 
tblckest toward the apex, nnd dlmlnlshlng Irregnlnrly 59 that the outllne Is 
BbapKi llke an Incomplete letter S. T h e  deposlt appenrs to be more or less 
veslcular, perhaps 38 the result of weatherlug. Shells whlch nre not broken 
at  the apex do not taper to n polnt, but are obllquely truncated. 

This type is rather clearly not a representative of true Orthoceras, nor 
ta7e I been able to find a genus with which it can be assembled. Indeed, 
i t  ie not certain that it can be included among the Orthoceratidq though 
it is for the present referred to that family. The most diagnostic.feat- 
ures are probably the enlarged siphuncle and more especially the second- 
ary deposits accumulated not axially, but circumferentially. Tn this item 
lies the main difference from Orllroceras, for in that genus, and indeed in 
that family, the secondary depoeite are rather sparingly developed abd 
they are accumulated about the funnels, not about the outer wall. 

Type species, Pseudorthoccras knozense McChemey. 

Pseudorthoceras scminolensc sp. nov. 

Three epechens In the collection nppenr to belong to Pseudorthoceras by 
renwn of thelr central slphuncle nnd chnmbers pnrtly fllled by secondnry 
deposlta and nt the snme tlme to dlffer from P. Iarosense In belng very much, 
larger. These large specimens hiive about 3.5 chambers to n dlameter and 80 
do not dlUer essentlnlly fcom the smnller species. Oue of the sperlmens Is 
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compressed nnd-sems to show a structure down one side suggestlug a niarglnal 
siphuncle. 

Horizon and locality : Wewoka formation ; Wemoka quadrangle, Okla. 

Protocycloceras ? rushense var. crcbricinctum var. nov. 

Two epeclrneris, though resembling P. f rashorse, are  distinguished by harlng 
the  aniiulations more closely al'rauged and somewhat alternntlng. The cross- 
section is elliptical a s  In that  species, but there Is nu ncceleration of espansion 
which produces a fiarmg shape toward the nperture. The recurrence of thls 
latter character, whlch Is found to a marked degree In one of the species of 
Orthoccros, Is noteworthy m d  seems to brlng Its Importance somewhat Into 
doubt. Its slgniflcance is eutlrely unknowu. 

One of the spechens  shows the surface to he ninrked by !he, suhequnl, 
somewhat wnvy. thread-like, transverse Ilroe. 

Horizon and locality : Wewoka formation ; Renoka  quadrangle, Okla. 

Coloceras liratum sp. now 

Shell small, the largest specimen seen measurlng 34mm. in the plaue of 
revolution. Shope subglobose. Cross-section sublunnte, somewhat glbhous at 
the sides. Surface rather regularly curved over the venter and sldee, abruptly 
rounded Inward at the umhlllcus, formhg two not very well-defined umblllcal 
zones, the dlrectlon of which is uearlg horimntnl. At maturity, the ewtlon 1s 
about twice as  wide a s  high In mature-specimens, the medlan llne of the 
venter 18 broadly and fafntlg impressed. The  rate of lncrense le rnpld and the 
depressed zone narrow consldernbly less thnn one half the wldth of the pre- 
ceding whorl. The urublllcus is rather small and deep. 

T h e  surface Is marked nt the sldes by fine revolrlng l ire,  separated by wlde, 
f lnt  Interspnces. These extend fiom the umbilical zone over the subangular 
shoulder onto the extreme sides of the venter. The revolvlng llrce nre crossed 
In some cases by much more closely arranged transverse ones which mnke fine 
crenulatlons as they surmount them. The entire surface of the lrnmature 
stages seems to be thus cancelloted. but only a band on the sldes of the mature 
shell, mhlle on the oldest spechens  and 6ome otherg, the transverse markiugs 
cannot be seen. The ventral surfnce Is crossed by fine, Incrementnl strlae. 
whlch Indicnte a deep, subanmlar  V-shaped S ~ U U S ,  whose sides are nearly 
straight orer  the median portion but curve gracefullg outward wlth lncreaslng 
rapidity townrd the sldes. In  one specimen, the  etrloe are so nrranged that  
every seventh or elghth Is stronger than the  others, which cross the sllghtly 
elevated spaces between In crowded though regular order. 

The septa a re  rather f a r  apart. about Cmm. along the ruedlau llne In a 
mature speclmen. They are  nearly straight except for a sllght sinuosity across 
the venter caused by the shallow ventral lobe and a pnlr of obscure saddles. 
The slpbuncle appears to be situated below the  center (doread) but It 18 not 
well shorn. 
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This specics is related to C. globulare. I t  appears to be a Wore slender 
form (though specimens vary somewhat in this), with more distant septa 
which show a slight lobe instead of a slight saddle o n  the ventral surface. 
The sculpture of C. globulare is not known, 60 that additional differences 
rnny be discovered when those data are determined for it. 

Horizon and locality :. Wewoka formation ; Wewoka quadrangle, Coal- 
gate quadrangle, Okla. 

Coloceras liratum var. obsoleturn var. nov. 

Assoclnted in moat cases wl th  C. liralum are specimens which show certain 
dtfferences, the most constant of which Is perhaps the absence of Ilr! on t he  
umblllcnl zone. Correlated u l t h  this character the curvature a t  the sides 1s 
more regular, so t h n t  the umbillcnl zones themselres me less well defined. The 
Incrementnl markings a r e  perhaps stronger, or a t  least more regularly pre- 
Rewed. Some of the speclruens a r e  rather nnrrow but not all. A t  the same 
time, since the sculpture on typlcnl Iiralurn mlght ealrlly he obscured, It Is 
possible thnt some speclmens of t b e  latter may be Included here. The slphuncle- 
of this species seems to be ventrnd or a t  least central, while that  of lirelum 
1s or appears to be dorsad, hut thls feature Is rarely shown and in the case of 
firatrrtrr not well shown by my specimens. 

There seem to be a varietal or even a specific difference here, but my 
material is not suf6cientlygood to show the d e p  of difference or the 
constahcy of it from C. liratum, or whether possibly the shells subsumsd 
under this title are in every case conspecific. 

Horizon and locality : Wemoka formation ; Wewoka quadrangle, Coal- 
gato quadrangle, Okla. 

Mctacoccras cornuturn sp. nov. 

'l'hls specles Is founded on a fragment which must have had a dlameter of 
i0mm.  ercluslve of the  chamber of hnbitatlon, no portion of whlch Is retained. 
The whorl section 1s subquadrnte, dlstlnctly wider tban hlgb. The height 1s 
23mm. and the width 29mm. The ventral surface Is gently convex, more 
nearly flat on the shell Itself than on the Internal mold. The sldes, exclusive 
of the  prominent tubercles, a r e  nearly flat nnd parallel. T h e  loner portion 
of the whorl Is tripartite, consisting of an Impressed zone nboct 12mnr. wlde 
nnd two umblllcal zones, each about 8mm. wide. Tbe urubllical shoulder Is 
abrupt and nnylar ,  the angle being somewhat greater tban a right angle. The 
ventrolateral shoulder Is also angular and furnlshed wlth large, promlnent, 
compressed nodes. They project outword and slightly upward and are flat- 
tened on the unper surface, more couvex on the lower. Those on one slde 
alternate wlth those on the other and In the same row they occur on about 
every other chamber. 

The septa a re  about 6.5 mm. apart. measured along the medlan line of the 
renter. and the sutures a r e  rnther strongly bent. There Is a broad, deep 
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ventral lobe almost angular a t  the middle in some sutures, n brond, moderately 
deep lateral lobe, the polnt of grentest convexity belng below or lnterlor to the 
middle. and a gently curred internal or dorsal lobe across the Impressed zone. 
Abruptly rounded saddles occupy the ventrolateral angles nnd n broad saddle 
flattened across the mlddle, each of the umbilical zones. Each of the  Intter. 
however, may be regarded ns composed of two obscure saddles, oue on the 
umbillcnl shoulder and one on the angle of the Impressed zone with n scarcely 
perceptible lobe between. 

On the rentrolateral angles and tubercles 
It m n s h t s  of regular, strong, sharp, transverse Ilre, whlch nre deeplv curved. 
suggestlng a broad, deep h~ponomlc slnus. 

The test appears to  be consldernbly thlckened a t  the re~~t ro la te ra l  angles so 
that the internnl mold dfaers appreciably from the perfect shell, the shell 
belug flatter ncross the ventral surface, with the sides more convergent toward 
the uniblllcus. end mlth the tubercles rerx much more produced. Indeed, on 
the internal mold, the tubercles nre not a t  all  proniliieut. 

The sculpture Is not well shown. 

Horizon and locality: Wewoka formation ; Coalgatc quadrnogle, Wc- 
woka quadrangle, Okla. 

Metacoccras cornutum var. sinuosum var. nov. 

A slngle fragmentary speclmen .which retnlns tbe sbell Is all thnt represents 
thls variety. It Is snioller than the original species and wlth a less transverse 
cross-section. T h e  nodes nre rounded instead of compressed nrid extend part 
WRY down the  sldes 88 low, broad, obscure pllcatloug i\rhlch.fall far hhOrt of 
.the-umblllcal-shoulder. The IaEkr Is reyularlv rounded nnd although sfroiiglg 
turned,.~l?t engulnted. The ventral surface 1s marked by two obscure sulci 
mlth a"&ntle converlt;p between. The tubercles appear to .be nearly opposlte. 

'?he s u c a c e  is nlmost smooth, the Incremental lines being obscure except ou 
the tubercles, where they develop Into regular. 8iie. thoiigh shnrp Ilm. They 
make a deep slnus on the rentral  surlnce. a re  nearly stralght and gently 
sloped bnckward a t  the sldes. with a grndunl change of the dlrectlon a t  tbe urn- 
blllcal shoulder, beyond which on the umblllcal zone they are  gently concave. 

Horizon and locality : Rewoka formation ; Wewoka quadrangle, Okla. 

Metacoceras cornutum var. carinatum var. nov. 

Tbls varlety Is represented by two fragments which appareutly show the 
chamber of habltatlon. but do not retnin the septa. They are pertly testifer- 
ous nod partly exfollated. 
The vnrletg carinafrrm Is dlstlngulsbed from elther of the precedlnq by i ts  

more rapid expanslon nnd more transverse shape, in whlch it exceeds even the 
origlnal specles Itself. The sides nre In consequence relntlvely very narrow. 
The tubercles nre  rounded ns in the varlety sinrrosnm, but owing to thc short- 
ness of the sides they mnke more promlnent plicatlons. The ventral surface is 
rather strongly rounded and without si~lcl. Tbe uubllicnl shoulder is verr 
angular nnd extended Into a crest or cnr1na.-In nhlrh n inn~ked dlffeieiice is 
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shown from the varletp sinuoeutn, though posslbly not from Y. cornutum 
Itself. The growth llnes lndlcate t h e  presence of a deep byponomlc sinus. 

I t  may be that theee a b e h  represent a young stage of cosnutum (though 
hardly of the varietyc .dnuosum), but they preeent too important differ- 
ences .(the rapid espansion, greater breadth and differently shaped tuber- 
cles) to make i t  safe to assume this relationship without more evidence. 

Horizon and locality : Wewoka formation ; Wewaka quadrangle, Coal- 
gate quadrangle, Okla. 

Metacoceras cornutum var. multitubercuhtum var. nov. 

This wrlety Is founded on n crushed specimen whlch presents the dlrerence 
from nll the others tbat the tubercles are smaller nnd more closely arranged. 
They nppear to be somewbat compressed rather  than rounded. The umblllcal 
shoulder is subangular wlthout the crest of carinalum, but more rounded thau 
ainuosum. The height between the ventrolateral and umbll1,cal angles Is about 
10 mm. ; the wldth across the  venter (tubercles Included). about IS mm. 

Horizon and locality : Wevoka formation ; Coalgate quadrangle, Okla. 

Metacoceras pcrelegans sp. nov. 

Shell rather s ~ ~ a l l ,  60 fa r  a s  known not esceedlng 31 mm. in djameter. 
Cross-section of mature whorls hexagonal, transverse ; wldth about 20 mm.; 
helght about 12 mm. ; wldth of lateral zone 7 mm. ; of umbllical zone 6 mm. : of 
Impressed zone 8mm.; of ventral mne, Including tubercles, 17mm. Ventral 
surface gently convex, flattened or  slightly depressed along the center, gently 
upturned a t  the edges, owing to the tubercles. Lateral zone nearly flat except 
for the tubercles, the projectlon of whlch glves It a gently concave shape. 
Umblllcal zone nearly flat. The lateral zone slopes gently outward from above 
and the ulnbIllca1 zone strongly Inward In the youthful stages. the  dlmen- 
slons are  Increasingly transverse and the shnpe more nearly elllptlml, with an 
m y l a r  perlphery a llttle above the mlddle and with the usual recurved dorsal 
zone. Thle cbanke In shape Is eflected (when considered In reverse order) by 
an Increased Inward slope of the umblllcal zone and a corresponding 10- of 
the nmblllcal shoulder.. Both the ventrolateral and the umblllml shoulders. 
however, a re  more or less dls t inyhhed  by a n  angulatlon. 
The sculpture of the youthful stnges Is Incompletely known, but the sides of 

the youngest example seen a r e  marked by flne. even, transverse. rounded 
s t r le ,  separated by narro-w, sharp Ilm Later, the  flattenHTEIaes are marked 
by strong, regular pllcatlons, the folds belng angular and the furrows between 
relatirely broad and rounded. On these a r e  superposed strong, incremental 
strlre, much less dlstlnct In tbe furrow8 than on the  crests between them. The 
pllte thus gradually formed tend to become more prominent at t h e  ends. de- 
veloping little nodes In wblch they termlnate. the nodes appearlng at nn enrly 
stage and more strongly a t  the outer than the inner ends. At maturity the 
connectlng rldges gredunlly fall of development, leavlng the two rows of 
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nodes. the larger and more promlnent along the ventrolrternl shoulder. the 
smaller and less promlnent on the umbil_lral shoulder. Both these  loci are  
well defined and more or less strongly angular during the periods of ndoles- 
cence and maturltg. 

The sculpture a t  maturity consists of very obscure Incremental lines which 
tend to become sharp llrm.on the tubercles, and they show n deep sinus over 
the ventral surface. 

The sedta a r e  not well exhibited by my speclmens, though thls Is n falrly 
common fossll In the Wewoka fnuna. In a mature ernmple, they are 3.5 mm. 
opnrt along tbe middle of the  venter, nod the suture 1s very nearly stralght, 
depressed, however, into a shnllow ventral lobe and with very obscure saddles 
on the ventrolaternl shoulders. In thls reglon. the suture Is liable to be more 
or less deeected by the pilre, wblcb are not developed exactly with regard to 
the septn. In some cases the nodes occur on the septn ; in others between them, 
and there are about three uodes to four septn. In a young specimen whlch 
probably belongs to thls species, there is n suggestion of a very small, yolnted 
dorsal lobe, somewhnt as  In the genus Endolobus. The  slphuncle  appear^ to be 
centrnl or somewhat below the center. 

I h o w  of no Anierican nautiloid Fhich this species so much wacmbles 
as that which Hyatt described as Temnocheilus crassurn. The whorl sec- 
tion of pere2egans is more transverse and somewhat differently shaped, 
with distinct umbilical ehoulders. The pilae hare nodes a t  both ends in- 
stead of near the ventral surface only, and at  m a t u r i b  they disappear, 
leaving only the two rows of nodes. 

Horizon and lacality; Wewoka Formation ;-Wewoka quadrangle, Coal- 
gate quadrangle, Okla. 

Mctacoccras sculptilc sp. nov. 

Shell rather Inrge, nttainlng n diometer of 67min.. dlscoldnl, wlth large 
umbilici, 31 mm. across a t  the diameter named. 

Whorl section modlfled bexagonnl, consisting of a re la t l~ely nnrrow ventral 
surfnce, two broad lateral surrrces, two umbillcal zones and an .impressed 
zone, all nnrrow. The rentrolnteral nnd umbilical angles nre distlnct and 
only sllghtlp rounded. The r-entral surface is mnrked by two shallow eulcl 
sltuated close to the margins. on either side of whlch the shell rises sllghtly 
Into n gently conrex medlon portion and gently elevated rentrolnternl anglea. 
The  sldes nre flattened and slope dlstinctly outward from nbore to the um- 
billcal shoulder. There, wlth no abrupt subnngulor chnnge of directloo. they 
are withdrawn inward and somewhat downward to h rather deeply concave 
Impressed zone. Greatest height of the flml volution 31 mm.; greatest wldth 
(a t  the umbfllcal shoulder) 25 mm. ;'width of ventral surface 15 mm. ; wldth of 
lateral eurface 24 mm.; wldth of nmblllcal zone 8.5 mm.; wldth of Impressed 
zone 9.5 mm. 

The sculpture seem to consist of flne. even strlee. wblch follow the Ilnes of 
growth, lenvlng betFeen them sharp, strong. angular Ilroe. Thls sculpture, 
however. is more or less concealed In our specimens by a thln, even, super- 
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flclal deposlt, whether lntrlnslc or extrliislc I am unable t o  determine. Thls 
makes the surface look elther smooth or, a s  t h e  eculpture shows through. 
marked by obscure lines of Increase. The l i r s .  which seem to strengtheu and 
coarsen a s  they crow the ventrolateral shoulders, form 3 deep slnus. on the 
venter. On the sides the directiou is slgmoidal, conves above and concme 
below; simllnrly on tbe umblllcal zoue, save that  the concave portion, which Is 
below, Is very sllghtly developed. When mnture, the ventrolateral shoulders 
a r e  marked by small, rnther indlstlnct nodes. 

Suture not k u o h .  

This species is of the type of M. rualcotli and 111. hapi. From hoth spe- 
cies it seems to differ ,in having the height proportionately less in com- 
parison with the width; in having the sides contract toward the renter; 
in having the umbilical zones more nearly horizontal and the umbilical 
shoulders perhaps a little more angular. The nodes along the ventro- 
lateral angles appear to be smaller and less distinct than in .If. h a y .  
while the sculptured surface of U. scrclptile is not recorded for either 
species. 

Horizon and locality : Weaolta formation ; Weaoka quadrangle, Okla. 

Cyrtoceras peculiare sp. nov. 

Shell rather small, expnndlng with extreme rapidl6.  Apical nugle a b u t  
60". Axis nearly, if not quite, stmlght The rate  of expomion 1s so great 
that  unless the shell grem to a -very-largesize, the .curmtureoi  t h e  Kxiu would 
hardly be preceptible. The sides, therefore, appear to be nearly straight. but 
thnt  on which the erpanelon Is least rapid may probably be regarded as the 
dorsal nnd the otber as the ventrnl side. The slphuncle then Is strongly dorsad. 
T h e  cross-section would he brondlp ornl, contracting toward the dorsal slde. 
which Is somewhat flattened. Only five chrimbers arc preserved, the oldest 
belng about three times 3s high as the others. The prolougntlon of the chnm- 
bera Is so rapid on the ventral slde that in t h e  internal mold they make step- 
llke projectlons. The sutures are nearly direct, but a r e  more or less dlstinctly 
slnuated. wlth gentle lobes on the dorsal, ventral and Intern1 surfaces. and 
equally faInt saddles behveen. 

The extremely rapid expansion of this species distinguishes it from the 
few Carboniferous representatives of the genus known in North America. 
I t  is, however, very doubtful whether thie is a true representative of 
Cyrtocerm, a question which can be raised with equal propriety regarding 
the other American Carboniferous species referred to the genus. 

Horizon and localit! : Wewoks formation ; Wewoka quadrangle, Okla. 

Gaetrioceras vcnatum sp. nov. 

Umblllcl 
ra ther  large and open. Whorl sectlon lunate. somewhat tumld a t  the sldes 
wlth an Ill-detlned umblllcal shoulder. 

Shell ernnll. nttnlnlng a dlameter of 18 mm., compressed globose. 
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Sculpture mnslsting of n n y l a r  pllm or plications nt the sldes with relatively 
broad, rounded Interspnces. The pllre a r e  short aud divide lrregulerlr Into 
three or four branches of lnferlor slze and promlnence. Similar small plica- 
tlons are developed simultnneously In the sulcl between the pllre. all of whlcb 
become crowded nnd flner, so that-the venter Is crossed by regularly arranged, 
moderately conrse and strong stri%'which form a rather b1nn-d; deep F ~ U S  ns 
they cross to the other side. 

The suture is ra ther  stmple. The siDlrona1 saddle Is small and Indented on 
top. T h e  remalnlng lobes and saddles tire rounded. The 6rkt lateral saddle 
Is rather broad and symruetrlcnl; the seconG; stIII broader and very unsym- 
metricpl, the outer slde being stralghter nod more extended than t h e  Inner. 
The two lobes a re  egmmetrlcal. 3 2  flrst Is very small, Irarrower than the 
slphonal saddle. The second Is fully twice a s  lnrge 3s the  flrst and somewhat 
more spreadlng. 

This species resembles the few Gastriocerata deacribed from the Carbon- 
iferous of America which have plicated sides, but the plications in thie 
case are finer and branching in a rather unusual manner. The suture ie 
also distinctive in that the lobes are rounded instead of angular. In mme 
respects the characters shown by this species suggest that i t  is an imma- 
ture stage, but some fifteen s?ecimens have been examined, all of which 
are of small and more or less uniform size. 

Horizon and locality : Wemoka formation ; Wewokn quadrangle, Coal- 
gate quadrangle, Okla. 

Gastrioccras hyattianum sp. nov. 

Shell subspherlr~l with relatively wlde umblllci wheu soung ; compressed 
globose with relntlvely narrow umbllicl when mature; attalning 8 rather 
large size, the lnrgest example havlng a dlameter In the plane of revolution of 
65m.u. and belng about 37rnrn. thick a t  the wldest part of the flnal volutlon. 
Umblllcnl shoulder angular and more or  less c a r l n a t d  at  all stages. except 
perhaps when very immature. Cross-section broadly lunate In the young and 
narrowly lunate In the  mature condltlou. In  the latter, the curve of the venter 
and sides (whlch a r e  not diRerentlnted) Is parnbollc, gradually ex1randlng 
toward the umblllcus and much more strongly curved above than a t  the sldes. 
In  thls coiiditlon the whorls arc  deeply embraclng. Specimens of nenrly the 
same slze seem to vary mnelderably In thlckness, some belng more dlecoidal, 
others more globose. The clinmber of hnbltation Is long. one volutlon or pos- 
dbly  more. 

T h e  surface when very young Is probnbly cancellated with flue transverse 
llrae and tine revolving ones. In a u  early mature coudltion. t h e  strength of 
the llratlon seems to have dimlnkhcd considerably. The trausverse lime are  
flner but perslstent. while the revolving l i r e  become restricted to the  umbillcal 
surlnce and the eldes of the ventrolnteral surface, t h e  major portion of the 
renter showing only trnnsverse mnrkings. These hnvP n more or less sinuous 
eoiirse wltb R gentle s~iddle  in the renter nod obsciire lohes toward the sldrs. 
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When mature, the shell seems to have been perfectly smootb, wlthout llrre of 
elther sort. except posslbly a few rgvolvlng ones on t h e  umbillcal shoulder. 
M y  epeclmens do not show this sculpture, except here and there, and the f o r e  
golng statements nre  based on scattered observations and not on any one 
speclmen, stlll less on a eerles of specimens showlog consecutlve changes. f 

The suture (observed on a shell In a n  early mature stage) shows a hlgh, 
nnrrow vcntral saddle, indented on top. and two rounded lateral saddles, the 
flrst of whlch Is relatlvely narrow and symmetrical aud the other broad and 
unsymmetrlcd. Both a r e  considerably hlgher thnn the  ventral saddle. The 
two lobes a r e  tongueehaped, the inner one being narrow and the outer broad 
and unsymrnetrlcal. A third, broad, tongue-shaped lobe, smaller than the 
otbers. is found on the umblllcnl zone. 

This species closely resembles Gmsltioceras occidenlale, the only positive 
difference of any moment suggested by the description and figures being 
that the umbilical shoulder of the latter is obscurely crenulated or sub- 
nodose. As neither the suture nor the sculpture are known, however, 
adequate grounds for comparison are  wanting. 

Horizon and locality : Wewoka formation ; Wewoka quadrangle, Coal- 
gate quadrangle, Okla. 

Gastrioceras angulatum sp. nov. 

The largest epeclmen bas a dlarneter of 
32mm. Cross-sectiou trapaoldal, much wlder than hlgh. Umbllical shoulders 
very nngulnr. Ijmbillcus wlde and deep. Ventral surface broadly rounded, 
more o r  lees parallel to the Impressed zone. Conntrlctlons about flve to a 
volutlon. gently curved across the venter with the couvex slde forward. A 
typlcal speclmen has a dlameter of 30mm. with a n  umblllcue 16mm. wlde. 
The thlcknesa at  the widest par t  of the  flnnl volutlon Is 25 mm. The height of 
the flnal volutlon 1s 7 mm., the  wldth of the Impressed 7&ne 17.6 mm. A 
small speclmen hav1ng.a dlameter of 16 mm. Is composed of seven volutlons. 

The surface over the venter appears to be smooth when the shell Is mature. 
The reglon of the umhlllcal shoulder, however, Is marked by moderately coarse, 
revolvlng Hm, crossed by about equally coarse transverse l l n e  This cancel- 
lnted area appears to be narrow and to extend to or just  beyond the umblllml 
shoulder, leavlng the urnbillcal zone smooth. Doubtless in the  younger stages, 
the whole surface was cancellated, though this fact L not shown by my specl- 
mens. In the  later stages also, the  transverse canceliatlng llm appear to be 
absent, leaving only a few revolvlng ones on the umbilical shoulder. 

The suture Is not well shown by my speclmena There is a narrow. blfld 
slphonal saddle wlth slgmoldal sldm. T h e  first lobe 1s extraordlnadly narrow. 
not BO wlde a s  the slphonal saddle and  less than half as wlde as the second 
lobe. Bot t  the lobes a r e  tongue shaped. The saddles a r e  rounded, the flret a 
llttle broader than the second, and they are conslderably hlgher than the 
slphonal saddle. The umbillral shoulder passe6 through the outer elde of the 
second saddle and doubtless a thlrd tonmeshaped lobe 1s situated on the 

Shell of medium size, subglobose. 
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ombillcnl mne. The luteival sutures consist of three tongue-shaped lobes or 
very nenrly equnl size nod shape, two rounded saddles, also nearly equal. and 
half of two others. one nt either runrgiii. ench being Interrupted by the limit of 
the depressed zone. 

Horizon. and localit? : .\Venoka formation ; Wewoka quadrangle, Coal- 
gate quadracgle, Olila. 

Dirnorphoceras lenticularc sp. nov. 

This species Is kuowii only from one or two fragments Iiut the  chnrncters 
shown ore suficieut for n falrly complete description. 

Tbe shape is. dlscoidnl. much tlilcker a t  the umbilicus tlinn nt the venter. 
The size indicated is nbout 40mm. In dinmeter nnd about 13uim. in thlckuesa. 
As only the septste portion is known. complete specimens milst have beeii con- 
sidernbly larger. The iinrbllicus was small and the shell highly Involute. The 
shape of tbe \vhorl wctlon is sowewhnt triangular. dightly higher than 
brond. The sides nre gently conrex. strongly nnd rqylarlp coiitrnctliig to the 
ventral surface. which Is onrrow arid shcrply rounded. Probably. there was a 
more or less tlistliict umbillcal sboulder and a nnrrow umbillcnl zoiie. 

There Is a hrond. rounded ventral snddle with ;1 niedlan notch. The lateral 
sutures consist of two pnrts. that toward the urubllicus hnrlug large turns nod 
thnt toward the venter hnviug small oiies. The smnll folds, which cornln*ise 
two lobes nod o snddle, can be thought of ns n Inrge lobe coiirdIunte wlth those 
toward the umblllcus, which lins been dlvided by n median saddle. The three 
pllcatlons t h u s  formed a r e  nearly equnl, but the tlrst lobe and the sntltlle are 
rounded, nhlle the secoiid-lobe Is-torrgwsbnped. The s:iddle is n little nnr- 
rower than the two lobes, nnd the  second lobe projects 3 little farther back- 
ward than the tlrst The renmiuder of the suture conslsts of high angular 
Dllcatlons, II saddle nud a lobe. together with the mfljor part of another saddle. 
all of which probnblr conies wlthln the llmlts of the olsible suture mhcn fully 
exposed. These lobes and saddles sre nsynimetrlcal nod bare  more or less 
slgmoldnl sldes. They Are so ar imged that the point of the lateral lobe is 
almost in cnntnct \vitb the outel' side of the preceding lobe somewhat less than 
hnlf-way up. The finnl snddle is broad, rounded and auymnetrlcal. 

Horizon and locality : Wemoka formation ; Werroka quadrangle, Coal- 
gate quadrangle, Okla. 

Dirnorphoceras Oklahoma sp. nov. 

Diameter 
50 mm., tblckoese 20 om. Highly Involute wlth emnll umblllcf (nbout 
G.mm.). The whorl sectlnn is iiiore or less trlnugulnr, wlth gently conrex, mu- 
verging sides. nod nnrrow. strongly rounded venter. Umblllclal shoulder dia- 
tloct ; umblllcal zone narrow. 

Ventral mddle rather nnrrow, Indented OD top. The two smnll ventral lobes 
a r e  polnted and tongue shaped, the flrst one short. the second long nod nnrron.. 
The soddle belweeii tbeiii is rounded. There Is not much dmerence between 

Shell leutlculsr in shnlre. thlrk Iu the mlddle, thln n t  the edges. 



Lhese foiir lobes iiiid snddles In tlie u n t t r r  of wldth.  If nupthing. the rrntrnl 
saddle and the  m a l l  IatrraI siicldle a r e  n l i t t l e  wlder t b n n  the  two  lobrs. Thc 
lnrKe Intern1 saddle and lobr nre nbout equal, modri.atrlp iiarrow. wllh some 
\ v h t  si~irroiclnl sldes. The siiture s r m s  :o form par t  of :inotbrr Inrgc. 
roiiiiilcd nrpmmetrir:il sndtlle. Only pnrt  of tlic outer liuih of thls ia retalneil 
on the o~ily specloim found. but prohnbly the remninder n l i p e n r l  on the ron- 
fincs of t h e  v l s l l ~ l ~  uiiture uor rziioseil lu the type. 

This Kpecies iti most closcl~ related to D. IcnticulorP, froni which it haa 
been discriniiiiatecl becauoe of the suture. The differences manifested in 
this fratiire cnn 11;~rdIy he awribed t o  differenre in i i p ,  because the two 
typc specimens must have been nearly of a s i x  and presumably at a corre- 
spoiiding stage of devclopinent. The differences noted are the narrower 
ventral snddlc, the poiiited instead of roundrtl shnpe of the first small 
lobe, and th r  ~nucli elongated shape of the second. The outer sides of the 
first large lolic are also inore npproximate. D. ol lahornm differs from 
D. len.uiiurii i n  nhout ttic same characters as those pointed oiit for D. Icn-  
LicuInrr, but  is rather inore clos~ly related. This is stiowzi, for instance, 
in the first small lohe. which is pointed in uklakurna and tcznnrrrn, but 
roirndcd in Irnficulcre. 

IIorizon mid locality : Wcwoka fonnation ; \\rcwoka qundrangle, Okla. 

Gonioloboccrar welkn var. gracile var. nov. 

This species i tra ins  a diameter of 53 mm. lu 11 fragmeut rntlrcrlp septate. 
The type s~rer:imen. however. hns a dinmrter of 43 mm.. with  n thickness  
through t h e  renter of 14 nim. The umbllici nre  small, only 3 IUW. wide. and  
the whorls highly illvolute. The eldes are geutly ronvex. rontrnrtlng to a 
very niirroy renter  marked by n revolvlnp rhnnncl m n r [ l d  hy two tbln. 
nrigulnr rldgcs. In the early stnges the shell is Irss compressrd and the renter 
less dist iuct ly  clinrincrled. \\'hen n t l l l  y0uuRt-r. the writer wns probnblg rounded, 
but thc t w o  carinrr wlth thelr Inclosed groore a r e  largely a development of 
t h e  test und do iiot show rlearly on the Inturnel mold. T h e  surfere  uppenrs 
to be mnrketl bp obscure, luc'reurentnl IlrrP, the  dlrectlon of whlch lndlrntee 
1 1  deep. brond. hyponomic slnus. 

The suture  roiifiiats of two lobm nnd two saddles on eucb side, togetlrer wlth 
n high,  broad. slphonnl puddle. Thls Is rouudcd. hu t  wlth a uotrh ( 7 )  on the 
mediaii Ilue. The hi t te r  feature la not rlear. T h e suturr liues bend shnrply 
bnrkai l rd  iienr the mlddle. but in most speclmens ther nppenr to be dlswn- 
iiectcd. In one, however, t h y  nppenr to connect into n small V-sbnped re- 
cutrant  nngle. The  srcoud saddle Is brond nnd unaymmetrlrnl. The Rrst 
sotldle nnd tlir two adjacent lobes nre very nearly equnl, t h e  semnd lobe belng 
cllpbtly broader. They a r e  subangulnr. but not acutely poltiled. The fiuturea 
nix- rlosrly nrr:in&. t he  inner sldea of the  6rar snddlrs brin: nlmost In 
rontnct. 



This form is closely related to G .  welleri, but differs in some particulard. 
J. P. Smitli figures two mature examples of G. welleri, and it is perhape 
desirable to distinguish between the type and the auxiliary specimen. The 
type specimen of the variety gracile is a little more compressed than the 
specimens of C. welleri, but I am not sure that the difference would be 
constant. The venter alsoseeme to be narrower and to show the channeled 
condition at  a stage when the type of Q. welleri wae rounded. The 
sutures are more closely arranged than in Smith's second specimkn, but 
not more 60 than in his type. This feature is better shown in the former, 
from which the detail was drawn, than in the latter. The sides of the 
lobes and saddles are more eigmoidal as given by Smith. They are verv 
nearly a constant distance apart, whereaa in the Wewoka form, they are 
almost in contact at  one point as described above, and the first lobe is 
much narrower. These differences are not 60 marked in the case of the 
type specimen, but there the point of the second lobe is nearly in contact 
with the inner side of the lobe immediately preceding, an arrangment 
quite different from the variety gracile. Furthermore, Smith definitely 
etatee that the ventral saddle in hi3 form is not notched, but has a tongue- 
shaped forward extension, whereas the extension in my shell is as cer- 
t sin ly backward. 

These differences appear to be rather constant for the material exam- 
ined, and i t  seems unwarranted to consider the Wewoka form as quite 
identical with-the other. 

Horizon and locality : Wewoka formation ; Wewoka quadrangle, Coal- 
gate quadrangle, Okla. 

Ctustacea 

Griffithides parvulus sp. nov. 

Carapace Rmall, elliptical, length about 2.5 tlmes the mldth, nearly equally 
dlvlded between cephaion, thorax nd pygldlum. The head, however. even 
mlthout the gennl angles, Is ionge 

Uephalon seml-elllptical In sb )e, consldernbly wlder than long (if the 
wldth Is measured from the nntf or  extremity to the edge of the neck rlog). 
rather tumid. Gennl nnglee p Jonged Into spines of undetermlned length. 
A broad, striated border pass around the arc  of the cephalic sbleld. ter- 
mlnating posterlorly In the genfl1. sylnes. The border Is strongly arched or 
aubangulsr transversely, 80 thnt the  outer surface Is dlrected obllquely down- 
ward and outwnrd, and the Inner surfnce obllquely downwnrd nnd lnmnrd, 
tbue causlng it to be deEned from 'the Inner parts 'of the  rephalon by a deep 
sulcus. The sulcus dles down to a depressed line as  It passes around the 
front of the glnbelln, and a t  the same time the dlrectlon of the border be- 

h n  the pygldlum. 
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miues SQ rhaiig& thnt  Ita surfure !s csaentiiilly vertlqnl, and na t hn t  t h e  nil-  
terlor outllne of tbe  glnbelln Is terwlunl. wlicu the bend Is seen from above. 
Outllne of the fncinl suture  very slnuour;. T b c  witiircs nlurost m m e  togetbrr 
a t  the end of the glabelln. dlverglng strougly ns their,roiir8e Is t rnred hnck- 
word. At the sulcua whlcb deEnes tbe  border. they nsunre un opposlte d l r w  
tlou. contr:ictlny: geiitly for  au eqiial diitniire. Tbey make n strong arrli 
arouud the pslpebrnl lobes nnd from tbe neck furrow l i n ~  somewbat obllquely 
outwnrd to tbe nrtlculntlng riinrglii. ClnlielI:i uucli wider townrd the frolit 
th:in behlnd, orcupylng nearly the  wbole of the rranldlum. so tbnt there is llttle 
of tbc fired rbeck, except t he  rather  small pnlpehrnl lobes. Tbe neck furrow 
la strong nud brond. IiusFiiig almost dlrectly across the rrplralon to t he  two 
sulcl delnlng tbc border. The neck ririy: Is rerg brond. olilique, promlneut. 
much wider thnii the sort  of baud wltb wlilch It Is routiniioiia, whlch Is prib 

duced on eltlier slde by the u m k  furrow. The posterlor port of t h e  glnbel1;l 
Is subdlvlded Into three kuoh-like loties by twn obllque furrow8 cut t lng off 
the corncri. 80 to spenk. aud :I rrotm furrow coniicrtliig these parallel to, nil11 

a l l t t le i l l  front of, the neck furrow. These lobes nre rounded, nnd the fu r -  
rows hetween ronlence nround them into nn unclefiued d e p r e w d  nrm. A p:w 
tlnl nod Iiidlsfl~ic~t transverse furrow. n l i t t le lu front, lndlrntes n second 
annulallon of thr glnbelln. Tbe glnbelln Is tumlil. the p:ilpebral lobes :iiii: 

neck rlng very prominent. The Inrge, elllptlrnl. iunuy.fnivted eFe Is r t roi igb 
obllque and the free cheeli just  externsl  to the  eye also slops strongly down. 
ward toward the border. A siiisll siilinnRiilnr rldge pastws nround the  outer 
rnarglu of the eye. , 

T h e  somatlc seguieufs me 3 in nuuiher. wltb a highly nrched nsiirl lobr 
-whlcb-comprlsesnbout oue thlrd- of -the-entire-width. The pleurnl-lobes nre 
much depreswd rnd deEired. frou the  nr inl  portlon by sbnrp sulrl. Tbey n r r  
nenrlp planate over t be  medlan portlon. but bend strongly and nbruptly, domi -  
wnrd about half wny to the extrenrltp. T b e  pleural portloii o l  encb wEnierit 
IS subdlvlded bF n furrow whlrh renrhes nlmort t o  the nsis. 

T h e  pygldlum Is  seml-elliptirol 111 outllne, brondly rounded posteriorly nncl 
d t b  n brond, smooth, oblique nnd depressed border wblrh narrows soniewbnt 
anteriorly. Tbe emir is stroiigly nnd sbnrply elernted and d e E n d  by well- 
mnrlied grooves. I t  Is flnttened on top and ncnrly qundrnte In sectlon. T I i P  

Intern1 lobes nre mor1er:itely iuflnted, the mnvexl ty  belng irregular, so- ns tii 
pmdure  nn anmlnt lon dowu the renter of cnrb. nppenrlng ou the segments 
un elther slde ns a row of promiuenrea or nodes. T h e  segiuentrtloo of the  
pygldlum Is strong, produrecl by deep. shnrp grooves wblrh rlo not extend onto 
t he  border nor onto the  rldes of the  pFgidliiiii. They produrr :iboiit 12 nxinl 
r l n p  and nbouf 7 lniernl oues. 
The surface Is mnrked hy :rniiuler or small nodes which :ippe:ir oii the  

more promlnent par ts  of the surface. on the bninl portlon of the glabelln. ou 
t h e  crest of the  neck rlng. dong the  little rldge under tbe eyes, nnd In rows 
8Crom the  segments of the  nxls of both tbor:ix nnd pygidluoi. T h e  pleiirnl 
segments a re  eltber irlttiniit t h e w  norle- o r  hn\.r tbeni fewer. winller nnd l rss 
mnsplruoua. 



I f  we except Grif i lhidcs  sangunionensis, which I believe to be a Phillip- 
sia, only two species of Grifitlridcs are known in our  American Penqsyl- 
vanian, C. ornutiis and"C. scitidul;, and of' tliese only C. or.natrt.9 appears 
to k marked with uodes like the present form. I n  many respects C. par- 
uulus is very similar to C. ornutus, but aside from king very much 
smaller, it presents i,rnportant and striking differences in  the configura- 
tion of the basal portion of the glabella. 

Horizon and locality : n'ewoka formation ; \\'ewoka qnadrangle, Okla. 




