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INTRODUCTION.

~ Palacontolosy fumishes no clew to the origin of

- fishes or of the primitive fish 1ike vertebrates found

in the Silurian and Devonian rocks of this country and _
of Burope,espeoially the 01d Red Sandstons. It seems nos-
Siblé thaﬁlthe ancestprs'of the fishes were soft bodied
1ike fhe lowestvchordates of the present{with_no hard”
parts capable of preservaﬁion. Dr. D. S._Jo;@gn in "Guide
to_the Study of Fishes ",1905,Vol, };pA487 sgys}fNo
species belonging to the class of_Cyclostnmes have been
found fossil., We ﬁéy reason thenretically that the’earl-
iest fish like fomms were écraniate or lancetlike and
that lamprey-like fomms would follow these but it cannot
be substantiated frém the fossils. Lancets have no hard
parts whatever and could probahly leave no trace in any
sedimentary deposit, The lampreys stand detween lancets

and sharks. Their teeth and fins might occasionally bhe

perceived in the rocks but no structures certainly known .

to be such have yet been recognized, It is, however, reason-.

ably certain that the modern lamprey and hag fish are

qescendantg,QOubt1ess degraded and otherwise modified,frqm

- species which filled the gap between the earliest chordate

animals and the jaw bearing sharks ",



ngy gpnsi@er/yhe Fishes proper aé hgv}ng.égsgen@e@ from
Elasmobranchs,tfaces_qf,which are found even in_thelgi;
1urian,but whether these and the fish;}ike_Agnatha\have
a common ancestry is a matter of speculation.

| During the Carboniferoﬁs,Fiéhes were more numerous
and varied than in the Devonian. ‘The Flasmobranchs were
far more numerous and ?owerfgl than the Gaqoidshand Plnc-
oderms which werellargely superseded by sharks‘and driven
to the shores and to the fresh wate:;” (see Palaeozoic
Fishes of North America by J. S, Newberry p.78 )
In the Silurian,"Onchus" the first of the sharks had

spines, ILater other fishes developed them and they are

commonly found in the Carboniferous.l The striking peculiar-

lity of the Elasmobranchs of the Carboniferous is that 80
many of them were provided With’defenginggpines; Yhile
this was true of some fishes of thé Devonian and;of some
of the Jurassic; defensive spineé fnuﬁd’in the Carbon;
iferous rocks out number tép to one thoaé of any of the
other geological ages including the preéent. A large
number of species bore defensive spines which show many
modifications for securing great effectiveness., ( see
Palaeozoic Fishes of North America by J. S, Newberry
1889.1.79 ). | ’



It might be contended that we have no way‘ofﬁkndw-
ing how many defenseless éharkg exiéted. IfrtheyAdid ex@gt
they would 1eave'eyidence in their teeth and demal tubér;"
~cles . These are found in great nunbers iy'is“trug,but
when we group them‘;n ggngr§W39ggieguw§wsee phat the
variety of dermal tubercle ié far survassed gnd.that the
variety of the teeth is nearly egualled bv that of the
spines, |

The Carboniferous is usually divided into twao
periods; thé Missippian\and the ?enns&lvanian. The Miss-
issippian,or sub-Carboniferous,was a period 6f expansion
of the‘epicohfinental sea especially to‘the westward where
the deposits of the period probably underlie the Great
Plains.. The interiqmvsea probably connegted broadly_with
the Pacific in the west and northwest. The Mississippian
’closed with an;emergence which included gp‘léasf most of
the land east of the onehgndredth meridian,

The Carboniferous wﬁi¢y followed was a period of
great land a?ea forpa!gpg?} P?@?ﬁ?h?? a brief submergence
£ollowed by a long interval during waich the orea of the
eastern interior maintained a halting attitude,being now
8lightly above the sea level and now slightlv below it

By the middle of the Mississinpian period the marine
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~ fishes had made such relative progress that they were in
unéugst?qngdmgﬁpregacy. (SeedGeo}ogy by Chamberlain and
Salisburyivol. 2.p. 535 ) MT?9ME¥t???1Qn,9f,?@5,??aéwand
the restriction of the land arens probably brought this
ébéﬁt. In the séas‘ﬁhe\sparksvquh arqse‘tg undispgted
‘supremacy as the great sea reptilesvwhich?iater preyed on -
the marine fishes had not yet risenf This made it possible
for an immense number of fiqhes to live and contﬁnding
with each other may haV° led t@ great variation. “ " . .
, At least three fourthq of the qharks had crushing or
pavement teeth adapted to breaking the qhells of mollusks
and crustaceans and the trituration of sea weeds. The o
" tooth pavement was formeq‘of large plates of thipkness rang;
ing up to one and one half inéhes,composgd of sblid dentine
below and a thick sheet of gnaﬁel above which was.fitted,
ridged‘and otherwise roughéned'tofprévent the‘éiipping of ‘
the shell fish diet. The @ultiplication of these cbnchivér;'
- ous sharks introduced a new facto; into the invertebrate
struggle forlgxigfencg apd perbaps accounts_for.the‘decline
and disappearance of some foms and the modification of
others, The larger sharks had gften several hundred pave;
ment teethrin_eaﬁh Jaw. Thevaerewprobably placed in an.
enrollgd mannér”ag thosg of the moat_direct_des@endant,the

Port Jackson shark, (Céstracion philippi ) .
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Sharks with piercing teeth were represented at thev

e very opening ofbthe Carboniferous by Cladoselache,and later

lby‘01adndus etes. Sémeyqf these fishes”werellarge‘gpd
fprmidable,"a;med(witb teéth in’mapyquws,severa} ﬁundréd
in sach’ set "y The Petelodonts were a ‘conspiducsus geoup of
sharke with peculiar oyoloid cutting testh. The Arthrodirs
ans,which were large and abundant during the transiﬁion :
perdod from the Devonian,lingered in reduced importance
thru ﬁbé\Mississigpian‘aﬁd into the Pennsylvanian,when they
Qisnnpearqd.erheqlung fiéhes had decjineﬁ but‘were repre;
sented by Ctenodus. The Holoptychians had disapoeared,but
the Crossopterygians were reresented by seversl peners,
see "Geology by Chamberlain and Salisburykvol. 2,9 AR89
that took on a’closef'resemblance tnumodern forms; Of.the £
fresh water fish,prpbébly“the culminatingtype Was‘Actinop-
terygian of the order to which the modern gar pike belongs.,
During the Pennsylvanian, it is difficult to tell
which of the fishes shouwld be regarded as marine,which as
fresh water and which as commom to sslt and fresh vater.
Probab}y the(;grgerAngmber’of_fhe‘Cpa; Megsure\fish were of
fresh water variéties,‘ The'Cochliodonts_anq Psammodonts
with their crushing pavement teeth were chiefly marine in
all probability while those with cutting teeth were largely

marine but not entirely so. (Chanberlain and Salisbury,



Geoloay, v01.2,5.615.) L
| The Coal Measures proper of Kansas,that is the entire
rock mass lying hetween the Mississippian and the Pemian,
measure nearly 3500 feet in the southeastern part of the
stateand in general deorease northvard to a little less than
3000 Feptalong; the Eaneas River ssotlon (Heworth b Senmatt,
Univ. Geol. Surv. of Kansas v0l.9,p.73,1908 ) The Missise-
ippian is exposed in only a very small portion of the south
' eastérn part of the s@aﬁehaﬁd,as far as I know,has yielded
no fish remains 3n‘fheAgta§e,U’“,

" The Kansas Coal Measures consist of a series af
altemations of more or less barren shales and thinvfosgili
iferpusﬂlﬁnestone;of whicp}mé#y‘of the latter can beiﬁxéoed
as terraces or esqarpmenté;from“thgwnorthgrn”side of the
sﬁate to the southern,énd,in addition,severai nf them have
been traced into Nebraska,Missouri aﬁd Oklahoma. The shale
zones are not’genérally calcareois and most cfkthem contain
locally thin beds or bands of coal Qr‘highlv carbonaceous
shale. The limsstones are of marine origin,and such is also
true of many of the shales but it is certainly equally brue
that same of the latter are to be consifered as of fresh
mater origin. The absence of thick zones of cosrse sande

stone permits the inference that the land was not of great
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SR WAL
relief and ‘was prdbably charecterized by sluppiqh ﬁeehder-
1ng streams which spread layers of mud over their flood !
plalns and deltas._ During times of relative qtability the
delta eytended 1nto the Bea which the tynically marine o
deposits indicate was at no time of great depth. The shore
te provadly to be conceived of as a wide mud flat with small
shore lakes amd swamps,over which the tides swept for mreat-
er or 1ssa dlstances. Intemittent sutmesgence would bring
from time to timevpo:tione of the mud beneath the sea and
initiete theldepoqiticn of limeétone.thuq giving riqe to an
1nterf1nger1ng of marine and cnntlnental depoaitq. «
(Twenhof‘el and Dunbar Am. Jour, Sci.,vol 38,p.161 Aug. 1914)

The Coal Measureq of Kansas have furnished a 1arge_
Variety of flqhes which have been studled by Williston Bran-
" ‘smon,Hay,Cope ,and Moodie., The remains come largely from the
iimestnne-and are probably marine but those like "Listri-
canthus hystrix from the shale mey'hafe'heen shallow weter
or even fresh &ater fieh, Bv far the greater number of
'remainékere pavementvteeth. Petelqdoqt teeth are»however
éﬁite common, The fomms are very_closely associated with
those of Illinois and Indiana as we would expect with marine
‘fishes of the same epicontinental sea. The published
descriptions and figures of the Illinois Geological Survey

eqpecially have been depended upon in making the detem-

1nationq
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Te relations betweon the Kansas forma and the Furapean
forms are very intimate. The remains consist of teeth,
spines and demal tubercles,usually in a 1imestone matrix
out occasionally in caloareous and in limonite nodules.
Since the writer hac had access to the oollcetion in the
Natural History Museum of the University of Kansas,there
have been’addgd gighteen figh 3kulls gndAoﬁher”fishhremains
found in nodules, A gemeral account of these without any
systematic‘@escriptions‘ig foun@lin American‘Jou;nal Qf
Seience,vol, 26, August 1914, From thia fhe writer quotes
the following,"The vertébratgs we;eléubmitted‘to_Df.Mpodie
and his)identifipa@iqnswareraskfollqws :;’tooth‘of Cladod-
us teeth of @ochliodonts,two teeth of Diplodus, spine of
‘Ctenacanthus,dermal tubercles of fishes;fiéh coprolites,
and eighteen skulls of small fishes,whose systematic
position hés not been determined. Three of the skulls
contain remarkably ngl prgservequasts‘of thg brain.;
a feature of preservation~whi¢h T. Mgpdig states 'is
unidue in the history of vertebrate‘paleontology’ L

The localities which_ha?e‘furnished fish remains in
the @oal Measures of Kansas,are ;Fulton‘ip the Marmafon
stage, Iola (and Holt,Mo. ) in the fotta&atomie stage,
Baldwin,lL.eavenworth and Lawrence in the Douglas stage,
Deer Creek in.the Shavnee stage and Manhatfan in the Waa

baunsee stage,



This gives fish remains from every stage of the Pennsylvan:
ian except the Cherokee stage which is largely shale and

yields comparatively few even of invertebrate fossils,

15,
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Campodﬁs corrugatus, Newberry & Worthen,
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. 358, plate 3, fig. 18. ,

Aggssizodus corrugatus,St,John & Wérthen, Geologic-
al Survey of Illinois, Palaeontology, 1875, Vel. 6,
P. 323, plate 8, fig, 24,

Campodus corrugatus, Chas, Fastman,Science
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Cémpodus variabilis, Newberry & Worthen.
LOphodusyvariabilis, Newberry & Wor@hgn,Gep;dgy_of
Illinois, Palaeontology, 1870, Vol, 4, p. 361,
plate 4, figures 4-5-11,

Agassizodus variabllis, St Jnhn & Wﬁrthen, Geology
of Illinois Palaeontology,1875, Vol. 6, p.318
figure 1-22,plate 8,

Cémpodus variabilis, A..S. dedward, Catalogue of
Fossil Fishes, 1889

Ctenoptychius lobatus, Estridge.

Petalodus ? lobatus, R. Estridge, Geological Magazine,
11875, Vol, 2 p. 244, plate 8, figure 5-6
ctennpetalus crenatus, J. W, Davis, Transactions
Royal Dublin Society (2) 1883, Vol. 1, p.573
plate 61,Figure 9.
Ctenopetalus crenatus, J, W} Dév1s, Ouarterly Journal
Geological Science, 1884,V01.40,p.623, P1.27 Tig.18.
Ctenopﬁychius 1qbatus, A. 8. Woodwapd, Catalogue of
Fossil Fishew, 1889, Vol, 1, page 50.



Ctenoptychius dentatus, Owen.

Ctenoptychius dentatus, L. Agasqiz Poiss., Foss,,
'j 1843, Vol. 3, p. 173. (name only) | | ‘
Ctenogtychlus macrqdus L. Agagssiz, Poiss, TFoss.,
1843, Vol. 3, p. 383,
,Petaloduq dentatus R. Owen Odontography, 1840.5,
Otenoptychiuq macrodus J E Portlock Report Geolngy
Lppqoyyw1§43{ D 467{ Plate 14,fig., 7,( figure
imacourate ). -
Harpacodus dentatus, J, Morris & G. B, Roberts,Quar;
~terly Journal Geologicél Sdéiéty, 1862, Vol. 18,
P. 100, (name only )

Harpacodus dentatus, J. W. Davis, Tranqactions Roval
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Dublin Society, 1883, (2) Vol. 1, p. 514,pl. 61 flgao

Cladodus infercostatus,St. John & Worthen

Cladodus intercostatus, St, John & Worthen, Geology of

Illinois, Paiaeontology, 1875, Vol.6, p. 267,714,
fig, 11 |

Chomatodus arcuatus, 0, St. John.‘

Chomatodus arcuarus, O, St. John, Proceedings of the

 American Philosovhical Society,1870, Vel. 2, p. 435
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Chomatodus arcuatus 0, St. John, Finél‘Report of
Geological Survey of Nebraska, 1872, », 243, vl. 6
figure 14, o
Chomatodus arcuatus, St, Jphp & Wbrthep, Geolggical
| | Survey of Illinois, Palaeontology, 1875, Vol. é
plabel, figure 23,
Deltodus atfenuatﬁs,Branson ' - o
Deltoduq gttenuatua Bfanson Journal of Geology,
1905. V018p.20 plate 1, figure 6.
Deltodus grandls Newberry & Wbrthen.k ;A' ‘ o B
’ Deltodua grandls Newberry & Worthen Geolopica]b
%u?vgy.qf I11;np;q Palaeontologv, 1°66 Vol, 3,

$.101,p1.9, fig, 9-9a
Fissodus bifldis St, John & Worthen,

Fisqoduq bifidi= St. John & Worthen Geologioal )
Survey of Illinois, 1875, vol, 6 p.414 pl.8,8ig.1
Listricanthuq hystrix, Newoerry.
Listricanthus hystrix, Newberry, Geologlcal Survev
of Illinois, Palaeontology, 1870,Vel.4,p. 372,
plate 2, figure 3-3a
,P@talodus/alleghaniensis Leidy.» T S
Sicarius-: evtiﬁctud J Le1dy,Journa1 o* Academy mf
Natural Science ,Philadelphia, ( 2) Vol 2, 1856 p.414
Petalodus alleghanipnsis J. Leidy, Journal of
Academy of Natural Science Phlladﬁlphia (2) vo1. 3
p,_}él, platenléykflgure 4-6 (Specific name

extinctus withdrawn)
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Petalodus destructor, Newberry & Worthen, Geological
Survey of Illinois; Palaeontology, 186o, vol,2,
’5 plate 2, fig. 1-2-3, L o '
Petalodus destructor 0. St John Proceedingq of the
| ~ American Phllosonhlcal Societv, 1870 vol.2,p.433.
Petalodus deqtructor 0. St John Final Report of .
~ Geological Survey of Vebraska D. ?41,p1 3 fip.S.
_Petalodus gllgghaoigngistrJ,»Leioy,iExpipct Verte-
brate Fauna Western Territories,(Rept. U.5.G.S.
Territories 1873) 1873, p. 312, pl. 17, fig. 3.
Petalodus alleghaniensis, J,,Sf,NéWbegry, Bopor@ of
Geological Survey of Ohio, 1875, vol.é,ﬁ.SQ,pl.ER
figure,13. | |
Petvalodus curtus,Newberry & \’Jorthen;
Petalodus curtus,Vewberry & Worthen, Geologlcal
Survey of Illinois,Palaeontology, 1870,vol. 4, p. 355
plate 3, figure 2,
Petalodus occidentalis,Newberry & Worthen;
Pefalodus occidentalis, Newberry & Worthen,"Geologioal

§qfvey,of Illinois, 1866, voi;2 p. 70, pl.4, fig.15;

16 |

Phyqomenus mirabiliq St John & Worthen - o

qutracanthus mirabilis St. John & Worthen Geological
Survey ofvIllin01s,Pa1aeontology, 1875, vol. 6,

P. 458, plate 20, figure 1.
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Physonemus mirabilis, A, Si Woodward, Catslogue of
| Tossil Fishes, 1891, p. 232,
Poecilodus carvonarius, St. John & Worthen.
: Pneci;qﬁus'carbpna:iug,'St.,Jéﬁp'& Worphgn,)Gep}agical
' Survey of Illinois, 1883, vol, 7, p. 139, pl.8,
figure 2021, o
Poecilnggwgésﬁrigqug St. John & Worthen.'bl__ o
Posailodun pentrierinie, 8% Jehn & Worthen: Geology af
Illinois,Palaeontology, 1883; vol., 7, pv. 135,plate
8 figure 15-17' . | .
Sandalodus carbonarius, Newberrv & Worthen. - -
Sandalodus carbonarlus Xewberry & Worthen, Geolopica]
Survey of Illinnms Palaeontology, vol., 2, 1866 p104
plate lpfigure’Ag5
Sandalodus iaevissimus,Newberry_&VWQ:then,'7___ v _
Sandaiodus laévissimus,_ﬂgwbérry & Wprthen;”Geologica]
Survey of Illinois Palaeontology,lséé,vol.2, Do 104,
‘ plate 10, flgure 6-7-8 | )
Sandalodugtparvulgs Newberry & Worthen._v'_ R
Sandalodus parvulus, Newberry & Worthen, Geological
" Survey of Illinois, 186'6‘,v01. 2, 1.102, v1,10fig.1

)
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Sahdalddus caroonarius, Newberry & Worthen,

Sandalodus car%onarluq Newberry & Worthen, Geolopica1
,Survey of Illinois, Palaeontology, 1886 vol. 2, D. 104
.plate 10 figure 4-5 - | _ ’A o -
# R0, 2 & 2451 Kansas Un1vers1ty Museum of Natyral qutory,
"Both specimeng 1p limestone mg§r1g"w;th upner tﬁird of

tooth missing. Kansas City, Mo. Pottawatomie stage.

Posterior left ramus upper tooth,

‘vTrianéular in outline or sub-spatulate, s?rongly arch;
ed and very slightly svirally inrolled from within out-
ward, The‘coronal ridge is éuite prominent; one‘foupthw“of
width_of tooth, extending the length of the toonth graaual;
1y fading when nearing thé inner Border and sloping duite |
rapidly to the anterior lateral margin with the.slope to
the po§terior 1ateral margin following the outline of the b
tooth except for a. slight furrow near the base, The antero;
lateral margin is straight,perpendicular and punctate,

The inner,margin is of the shave of g ﬁuarter of an ellibse
_’nf which the posterior 1atgra1 iq the major axis.w Less
pointed than Sandalpdus spatulgtns. Thg surface 1s'fine1y
and evenly punctate;_greatest length of tonth 4 cm,

width 1 4 om,
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v

Sandalodus parvulus, Newberry & Worthen.

- Sandalodus varvulus, Newberry»& Wortheﬁ, Geological Sura
vey of Illinois, Palaeontology, 1866, vol. 2, p. 102,
plate 10,{figure 1. ‘ |

Py .

Small irregular teeth varvingly arched longitudinally
andvusually'quite strogglyutransyersely, Ong margin quite
‘straight.b The other rounds to meet it at the base with an
acute‘angle. The teeth are pointed. Tﬁe‘coronal ridge is
r,unusuallybhear the straight margin,brﬁadens‘atAﬁhg_bgse
faliing éﬁay toward iﬁ while it cogtinues to the point
becoming very prominent near there, The broader slope,
even in;thé extreme spebimens ,does not bebome flat and
usually falls away rapidlv. The sﬁrface is smonth and
'is finely and evenly punctate, The teeth show cdnsiderable

variation.
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Campodus corrugatus,Newberry & Worthen,

Orodus corrugatus' Newbreev & Worthen Geological o
Survey of Illin01s, Palaeontology, vol. 4, p. 358, plate 3,
flgure 18

Agassizodus corrugétus ‘St. John & Worthen Geologic-
al Survey of Illinois, Palaeontologv, 1875 volume 6 v.322
plate 8, figure 24, |

Campodus corrugatus, Chas, Fastman, : Science,

| #865‘University pf.Kansa§'Natu;alAHlsthy‘Musemn,
Tﬁo‘largeltéethbwith fragments of smaller ones in matrix
of cartilage;Fultqn,Kansas,:Marmatonvstage.
' Tﬁe fine speciméh described in the Geological Sur-
“vey of Illinois,vol.6, plate 8, fig.24 was found near

Manhattan, Kansas, Wabaunsee stage,

The teeth are very variable in éize from 1#5 to 50
_ millimeters in 1ength and probablv form many rowas, The
largest are arched at an angle of eighty degrees 1ongitud-
inally and the crown at the same angle transversely. The
tooth has a broad massive eccentric cone which in the
large specimens has the apex broken in all known. Four
sharp ridges reach apvarently nearly to the summit, The

crown surfaces are strongly and sharply corrugated by a
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median longitudinal orest vhich gives ff a branch at
right angles to each buttress, The lateral crests or
buttresses are beaded or pectinated and more or leas of
the entire éurfaée is punctate,giving,with the shiny‘gnam-,
€1, a high state of omamentation, The lare teeth have
stréng buttresses on each sidel,the posterior being a
1ftt1e the stronger. There are thrge pairs oflbgptygssgs
on each side of the crown. ‘The grown‘itself ig.supﬁorted
by a pair of very strbng‘buttreéées.thé sharp ridges of
which run nearly to the summit, The cone is eccentric and
ﬁoints bapkwards at an angle ,of seventyvdégrees makiné it
4 somewhat ﬁrehensile. | | _

| Length of iarge‘teethAi5O mm,, width 35 mm.,

height 35 mm,
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Ctenoptychiug eeemmm-m-==- -

# 2458 Kansas ﬁniversity‘Museum;of'ﬁatgra} Higtory,
one complete'specimen of tooth- in limestone matrix,
Forest City,Mo., Shawiee stage.
| Two specimens, portions of root and crown, Kansés

City,Mo,, Pottawatomie stage.

Teeth of ‘medium size, The crown iq thick at the o
base but thlns t6 a cutting edge, compressed and 1atera1;
1y stromg1y7curved g0 that in cross section it is crescent
shaped; ~The anterior aﬁd'pOSterior gurfaces‘are highly
polished‘and smooth withbut striae or pores except where
‘the cutting edge is worn. The sharp cutting edgé is im-

perfectly divided into lobes or.denticles, tﬁe‘mediaﬁ
strong one being fairly distinct while the othefs are
bareiy differentiated. - Thé crown has an acute apex mak-
ing an angle of eighty degrees. The oésterior face‘of
the cfown is considerably higher than the posterior and
has a gréater curvatufe. The root fomms a b?O?d,ﬁhQV}der
A.With it which js depressed at the center with é relative;
ly déep conical cavity. N A |
 .‘ The anterlor face farms a de~p qhoulder with the N

root and baq 'its basal line broadly and regularly curved



downward in the middle., The lateral mareins of the anter-
ior face are acute. Thg rqqt‘hasﬂthe sgme.generalishape
as the crown aé to curvature on both the anterior and
'posterior sideq and is 11kewiqe aplcal endlng in a ‘rather
‘more acute angle than the‘c:ownt It is slightly conqtrict-
ed 1nngituqina1}y»justhﬁelow.itswunionbwith the anterior
face pflﬁﬁglcrown. The root is slightly roughened on

both faces,.



Ctenoptychius iobatus, Estridge.

Petalodus?_lobatus,‘R. Bstridge, Geological Magazine

(2) volume 2, vage '244, plate 8, 'figure 5-6.

Ctenopetalus crenatus, J. W Davis, Transactlonq of
the Royal Dublin Society (2) 1883, vol, 1, p. 573, plate
61, figure 9. .

v Ctenopetalus orenatuq J W Davis Quatterly Journal
of . Geological Science, ]884 vo]. 40 P 62% plate 27,

figure 18.

Ctenoptvchlus lobatus A, S Woodward Catalogue of
Fossil 1?ishes, 1889, volume 1, page 50

" 'One specimen in limestone matrix, a well preserved

- tooth, Léavenworth; Kansas, Douglas stage,

Tooth small, crown comvressed,arched but not .'acpum-
imate., The specimen here described is an unsymmetrical
lateral tooth with nine3déh£1§u1apdpn5‘inpreasing regular-
ly from very fine on ane side‘to relatively coarse on the
other. The serrations are obtusg and the'larger worn
ones show cfenulationg duglﬁo thg palpigg;ogs tubes,

The concave crowﬁ‘face is long, ellipsoid in out-

l1ine and broadly rounded at the extremities. It is scarces

ly arched vertically but slightly so laterally. It ;é

28,



lébveredeiéﬁ a thin-smooph”enamel.‘ Thé bagg_line is appar;
ently slighfly arched downward in the middle. .

The root is the diétinctive part, It is about half
the w}dth of'thé base of the croWn‘andvtapeygtto an acute
point,'beipg s1ight1y gongtricted at”abopt two th;:ds of
the way down. Thig\causesﬂit to,bggr the same re}gtipn'
to the othgr species of thelgehus as Petalodus alleghan-

. iensis_does_to the other spepigg of its genus. Thig_tggth
shows a stromg relation to Petalodus, The outline except
the deﬁticulations suggéstg a m;niaﬁure Petalgdus_alleghan;
iensis.~ Length of crown 10 mm,, height 5 mm,, length of

root 5 mm,

29,
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Listricanthus hystrix, Newberry.

Listricanthus hystrix,‘Newbgrry,mGeqlog;cal Survgykof
Illinois, Palaeqhtology, 1870, volume 4., page 372, plate
2, figﬁre 3; 3a., |

¥ 2860 Tniversity of Kansas Musews of Natural History,
~eight specimeéswofkspines'on;biack shale, Rosedale,Kansas,
Pottawatomie stage. |

One specimen of a spine in a nodule,Girard,Kansas,
Marmaton stage.‘ - o

One specimen of a spime in a nodule, Baldwin,Kansas,

"Shawnee stage,

" Spines small, delicate, thin, flattened below,
rapidly narrowed above, gently arched in outline, both
edges set with sharp‘spiny teeth directed upwwrd, the.
sides marked with fine longitudinal ridges which‘éucéésive;
1y terminate above in the margin., The base is obliduely
truncated and expanded like a trumpeﬁ mouth, indicating
‘that it wés set on the surfapeﬂgf the body or head and was

In this rgspec? these spines resemble those of
Climatius as well as those of more recent écéled fishes
( éasterosteus étc. ) and may be considered as modified
scales or cranial scutes, They probably served both as

ornaments and weapons of defense,



The specimens range from 15 to 60 mm. in length.
Those from various Kansas ipcalities as well as a specimen
from Vermiliion County, Indiana show a remafkgble‘éimilar.
ity, no diffgrence wqrthy qf note being found.

One well preserved specimen found in é nodule from
Baldwin; Kansas is yefy interesting}as it shows phatmﬁhe
longitudinal ridges are due to two sets ofﬂ-houow thin
wailed tubes, a set on each side of the spine. The’ 1nter;
tubular qpaces are avout equal in width to that of the

tubes. The tubes number from twelve to fourteen.

| Associated with the spines on the same pleces of
 shale were found numerous fragmentary impressions of fins
but all seem very émali to go with the épines, being
fromba half tq a centimeter in length. Most of_them are
ne%rly circular fins with from six to ten finkrays in

- their upper part svaced well apart and apparently endihg

" as éharp spines protruding a 1itt1e beyond the skin, Thg
poéterior part is made upyof intégument without fin rays.
The others are narrow fins with a main fin ray frdm which

branches project at an angle of fourty degrees,
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Deltodus attenuatus, Bramson,

Deltodus attenuatus, Branson, Journal of Geology,
1905, vol, 8, page 20, plate 15‘figure 6. R
L #”80.28;'Kansas»UnivergitY(theum quyéturgl History,
Specimen cmplete except part of nostero-lateral margin, in
1imestone matrix, Type specimen. From Kansas City, Mo.,
Pottawatomie Stage, |

) éther”speciﬁéns in thelgglleqtion are well preserved

but/no'locaiity has been recorded,

" Posteribr right ramus lower tooth;triangulai arched
somewhat from under mérgin to point, The large ridge from
the outer to the inner bordef'is\two thirds of the width
of the tooth, nearly flat, of the éame general outline as
thé tooth 5ut fadey out toward the ‘inner border of the
tooth, From_this ridge ot the posterior lateral margin
the surface drops rapidly and becomes flat while toward the
inner margin it becomes even somgwhat reggrye@,_ The’gntero;
lateral margin is perpendicular and puncfate while the in- -
ner margin is cut uﬁder.‘ The postériorflgﬁerallmargin be;
comes very thin and so is_pfteﬁ not well preserwed, nThe

L3

_ _ e
surface is strongly and evenly punctate, the voras be{ﬁn\
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large and oval?" cher‘specimensmin‘thevpo}legﬁ?onAshown
that in the type specimen avportion of the pqsperiorélater;
al mafgin is gone and a denression extends between'the
alation and the main part of the tnoth for ébout Halj the
length of the tonoth, 1In one specimen this‘aiétion has g
well}develnped ridge aﬁ its outgfvmargin.‘ Th983 differ;
ences can be clearly seen in plate»#_7‘wﬁere thevtypé ‘
specimen ié photographed with»thgvother sﬁepjmghs, Tﬁe
teéth are very thin in this devoression and when iﬁmthe
matrix a,bquen,nutline is hard”tn detect. Thig‘makeg an

interesting addition to the knowledge of this species,



Cladodus intercostatus, St, John & Worthen,
Cladodus intércostatus, St. JOhn‘&,Worthen¢ Geolog;cf
al Survey of Illinois, Palaeontologj, 1875, volume 6, page

267, plate 4, figure 11.

One specimen, tooth with part of the base and the uv-
per partfofathe central cone missing., Exact locality un-

known,

Teeth §f medigm sizé. “The'basé”is éemi;e}lippigal.‘
in outline and moderately thick. The posterior marein is
broadly roﬁndé&, While'th? gxtrggities‘gyé‘obtusely ;pund;
ed. The antérior faée’has a broad sinus néqupying two ’
£ifths of that side. The inferior surface of‘théLbase_

is moderately excavated, the superior surface moderately

convex, Near the posterior edge back of each set‘of 1ater;
al denticles is a 1owlprominence three miliimeters in diam;
eter. The posterior edge thins rather abruptly. The crown
is obscurely defined behind. The median cone is symmetric;

al,relliptical in cross section, but broadly rounded behind

while somewhat flattened in front. The sinus causes the
anterior part of the base to be somewhat excavated., The
sides are not very sharplv angulated at the junqtionvof‘

the anterior and the posteridr faceg., Posteriorly the

34.



surface is marked by numerous sharp costac which end in the
mazgin, some of them being implanted. The amterior face has
several costae at the base but only bro vhich run mearly
to the top; They are S§acéd a 1ittie closer‘to each othér
than to either édge of ﬁhe‘drown, ”The lateral denticles.
afe two in number on each side, the outer ones being mu;h
stronger than the innér ones,.divergent and‘recurved as
. much as'fhe median coné, They are subcircu}ar ;n cross
- section with seve?al éharp ééstae. The.innerupair‘a:e
sligﬁtly produced in front and‘suﬁported.by'a glight
protuberance of the base,at eaph side of the s;nug.N They
are, liké the lateral cqnés, ornamented by a few %hgrp
costae and are recurved. This species gtrdngly resembles
Cladodus zygopus, |

| Léteral diameter of the base 17 mm. , anterior-posi;'

erior diameter 8 mm, , height 17 mm.
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Campodus variabilis, Newberry & Worthen.,

"Lophodus yariabilis,‘Newberry & Worthen, Geqlngical
Survey of Illindis,palaeontology, 1870, vol, 4, v, 361,
plate 4, figure 4,5,11.

Aga351zodus variabills St. John & Worthen Geo]ogic-
al Survev of Illinois, Palaeontology, 18?5, volume 6 nage
318, vlate 8, figure 1-22,

Campodus variabilis, A. S. Woodward, 1889, Catalogue

of Fossil Fiskes, 4

# 2454 Four teeth in matrix of cartilage, sigmoidally
curved téath of median portion of 10Wer Jaw..exact locality

unknown,

# 2455, Portions of two large‘medién teeth in matrix

- of cartilage. Iblé, Kansas., Pottawatqmie Stage.

# 2449, Small anterior teeth.,Kansas City, Miqqouri., |

Pottawatomie Stage.

Portion of median tooth in matrix of limestone,

Baldwin,Kansas,

This is probably the best known of all the cestrationt
dentitions., In Osage County,Kansas in 1873 was found a

part of the lower jaw wiﬁh three hundred teeth in their



" natural position and.ipt;87e gqet@ereepeeﬁmeh;fqpnd in;the
same locality wes apparently the anterior portion of the
ramus of which the former was the posterior two thirda.

_ In the Gealorical Survey of Tilinols,volune 6, pare
313 the following description ia based on the Kansas
specimens. " The teeth are disposed in serial rows having
a convoluted inrollment from tne inner to the outer border
\endvgradu;11ylincreeeing in}eize from_the ?Qsterier_extremé
ity‘to the row ofllarge meaian teeth anterior to which the
rows dlminish as regularlv as toward the symphysiq. Post-
erior to the median Tow, the ramus preqents six to n1ne
rovs, the extra thres rows apparently not reaching the
extreme outer borders bﬁt spreading}over the inner surfaee
of the jaw : the extreme posterior rowefdiminiéh to half
the vertical extent of the fourth in the qerieq the mature
teeth of which present no preceptlble difference except in
~ their diminished size,. to the teeth of the outer rows.
These teeth are raharkeblyxunifonn in their shape, They
‘may be described as leteraily elongated, very'slightlyv‘
arched along the obtusr angle of the crest and sligntly
curved foqure the enterior end sliphtly more thickeneﬁ
than the oppoqite extremity, but Without a well defined
mesial promlnence. The crown is therefore very uniform

in proportion and rooust. 'The middle portion of the ramus



is occupied by a row of propprtiqpately very‘large“teeth
which differ from the posterior testh in having the out-
line of the crest-Quitg strong1yva;dhed:yértically between
the extranitiée'énd’prbduqed into a’s#roqg’obtuggly conip;
al, eccentric prominence which culminates at a point more
or 1ess vosterior to the middle of the tooth. The teeth of
the posterior contiguous Tow also show faint indications
near their posterior extremities of an apicel culmination
from whiich point the crom tapers anteriorally. The testh
of the anferior portion of the ramus afe very similar to
those situated postefior to the median row off vhich there
are eight or"possibly nine rows gradually diminiéﬁiﬁg in
size anteriorally or in the reverse nrder‘tgzthat,mention-
ed above, The teéth of the row immediately in:frént'of..
thé m§dian row afe distinguished from ﬁhé‘teéthkoft%hé
corresponding rowgnext behind the median teeth by theif "
slightly greater'lehgth and more élender proportions,

very slightly curved forward and the more marked Qefiﬁ;ﬁ 
ition of the eccentric apical culmination which is sifuat;
ed about a third or~1eés of the_distancé from the'pQSter-
ior extremity, Thedteeth of the other rows do not show
fhe latter féature so distinctly tho_it.exbéhds to the
third or fourth row and with thg 1gtte;‘ﬁhere‘i§ a”tend;
ency tq’irregplarity.in the more centralvposition Qf tbe

obscurefapicai point, The teeth of the several rows as



mentioned in connection with those of the ‘posterior
portion.ofvthe‘jaw pyesent»bﬁ§‘31ight.d§fferenges from

- one another,uitil reédhing the extremé anterior rows where'
they appear to assume 1rrepularitieq which pive risé tq‘
cnn91derab1e diverqlty Pspeciallv 1n thn presence an'phgy

_extreme anterlor row of mlnute nearlv circular teeth which
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exaloit 1n the fonn of fhe crown and its qoulntoring qtrong

likenesq tn Petrodus.v The slnglevramuq above described ‘
shows about 450 ind1v1dual teeth with in a nerfect qtate
probably 500 maklng probably 1000 teeth for both jaws.

A lérge'number'pd detached teeth found in South Western

Iowa differ cqﬁsigerably from these and are referréd to

the upper jaw, . The nommal te=sth are more or less compress-

ed antefior-poéteriorally and obliquely produced downward
and backﬁard;(vértically archéd below with a more or less
prominent transverse ridge beneath‘the coronal border;
extremitiés.angula:{ one or more produced laterallv.
anterior face_verti§a11y cbncave; intefrupted alonéiﬁhe
ubper borders oy t&gisupports of the coronal butreéses
Which originate in the bassl surface. Inferior surface
well defined flattened in nearly the same plane as the

crowﬁ Withfﬁh;ch it agrees in proportionate outline,
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R

»;elat;vé;y~narrower anté?ip;;pngteribrglly, plain or fainf;
- 1y,chann91ed; smooth or ébliéue;y striated. The coronal
region is quéippgd in an enamel like layer ﬁh}g@wigwgl;
'most‘univéréa;iy of a 1ight color, often of a lustrous
white. " | | | |

This spegimen illustrates well the difficultiea_in
determining species known only from~scatte;ed teeth and
- the fossibil}tykofvmgking several species where but one

existed ih ngture.
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Poecilodus carbonarius, St. John & Worthen.

‘Poecilodus carbonarius, St. John & Vorthen, 1883, Geologic-

g;wgprveprfAlilinoigtPalaeontology, vol., 7, pﬁ 139,
plate 8, figure 20-21,

# 2449, Kansas University Museun of Natural History,

One specimen in limestone ma#?ix;'g_wgllvpyggerved toath,

Locality, Kansas City,uo.,Pdttawatomie stage,

_...." Teeth of medium size. Posterior teeth of the max-
illaries in general outlime ellivtical,rather strongly and
spirally inrolled,broadly arched outward along the imner
margin with a slight concavity in the region of the median
coronal depression; postero-lateral border teminating in
a\sharply'rounding'anglg,thencg geptly‘and‘regula?;y curved
iy 3% zepld sanvergeuce Bowars the point of inzollment,
the relatively strong enamel fold imbeveled to the basal
rimfrom which it is defined by a very marrow groove;
ntero-latersl border very oblique outward and forward to
the imer margin. Coronal contour Tegulerly and rather.
strongly arched longitudinally, moderately mo transversely,
posterior or principal ridge ocoupying half the lateral diam-
SBer Of. the tooth, rather strongly convex bzsnsversely,’
posterior slope moderate and uniforn to the postero-lateral
border, opposite slope steeplyvdesqepdinngifh slight.onn;

ca#ityinto the narrow median depression which corresponds

\



a2,

in the extreme obliquity to the course of the antertor
articular border. Anterior ridge culminating in a sharply
rounded crest toward the outer marain flanked by the near-
ly‘vg?tical»cpncave sloperf the meéian qepression,.the
border opposite the declivity more gently descending to
the:ante?o;lateralﬂbordsr alqng‘wh;ch:iﬁ.;s‘slightly depress;
ed and marked by faint longitudinal undulations wich
obliguely descend from near the crest toward the oblique
antérior portion of the inner margin "

The surface is very finely and evenly punctate.

Length of tooth 20 mm.,width 7 mm,

Poecilodus cesfriensis, Sf. John & Worthen,
Poeciloduq carbonarius,‘st John & Worthen' Geologiéél
‘Survey of 1111n01s Palaeontologv, 1883, vol, 7, D. 135,
nlate 8 figure 15-17. |
# 2449 and 2452, Kanqas Univerqity Museum of Natural
H19t°?¥,f Both Specimens are 1n_g‘11meg§oneumatrix and
are teoth only, # 2419 ia from Kanses City,No, Pottawat-

omie stage., The locality from which # 2452 came is unknown,

Mandibular posterior tooth right ramus. Tooth small
" having theé general trapnz01da1 outline of Cochllodus

a great transverse diametercompared with that in the di-



rection of the strongly aréhea: inrollment. Anterlor later-
a1 border camparatively short,a distinot furrow defining
‘the narrow enamel fold from the shallow basal rim, sharp-
1y inrolled spirally at the extiemity; inner marmin very
GWlique in Tront joining the articular border at a very
obtuse angle,suddenly rounded at anterior ridge and more
broadly so in paseing te base of the princiral ridge,
quera#ely incurved in thevinﬁe;mediate space,and again
s0_on extending into the smewnat produced posterior angle.
Posterio;lateral border moderételyvarched and rapid}y
vcohvgrgipg tgwgrdeQint of»inrqllmént,andnalﬁenaﬁ?l'fo:m;
ing a relatively.strong fqidAdefined‘by a deep,na;row sulf
cus from the inferior Basal rim which projects posteriorny)
beyond the coronal limits terminatineg in a more or 1éss
produced sﬁur. Anterior coronal ridge nearly as prominent
but harrower than that behind, culminating in a sharply
~rounded crest with steep slopes descending to the antero-
median depression in the other: principa¥ ridge mituated
about eauidistant betwsen the angles of the immer marain ,
brpg§1yﬁarch9d t:ansversely over the inner third of its =
extent but more sharply rounded in the outer portiom, the
posterior slope abrupt and as in the parallel ridge some-

what deeply excavated, posterior depression deep and broad,



the transverse slightly concave surface steadily rising
nto the wide posterinr alation which comprises about one
third ﬁhe 1atera1 diameter‘of’the_qrown,surfape envelqud
in a glassy’epgmglhlayerhbenggth:whiph the minute densely
crowded(punctae are distinctly‘visiblgq”;H

The two examples in tﬁe collestion are exact

dﬁpl;cates of the type specimens above deécribed,

44,



45.

Ctenoptychius dentatus, Owen,
Ctenoptychius dentatus, I .Agassiz, Poiss, Foss,., 1843,
volume 3, page 173;’(name only)
Ctenoptychius macrodus 1., Agassiz, Poiss, Foss,,1843,
volume 3, page 17% & 28? }

Petalodus dentatus, R..Qweﬁ, Odontography, 1840-45,
volume 1, page 62,

Ctenoptychius macrodus, J,EZPortlock,‘Report of}Geql-
ogy, London;’1843, page 467, plate 14, figure 7, (figure

inaccurate ).

’ Harvnacodus dentatus, T, Morris & G, E. Roberts, Quart-
erly Journal of the Geological Society, 1862, volume 18,

page 100 (Name only)

Harpacodus dentatus, J. W, Davis, Annals and Magazine

of Natural History, 1881, (5) volume 8, page 426,

Harpacodus dentatus, J, W, Davis, Transactions of the
Royal Dublin Society, 1883, (2) volume 1, page 514, plate
61, figure 10,

# 2449 One specimen in a 1imestone matrix,a tooth
With the anterior face of the crown and most‘of the root

showing.  Xansas City, Mo, Pottawatomie stage.



Tooth medium.size,,ordwn thin, gpmp;egsgd, ?eryg
slightly cu:igdllaterally, sﬁrgightive:ticaily,‘sur{ace_ 
émodth and polished without'striae nrqurgs_gxggpt on @hé
cutting edge. The superior:maféiﬁwfonnél§H¢uﬁPiqg edge )
divided into\éeven-or more irregular denﬁationg then in-
completely separated,-bfoad with a broad obtuse’angle”at |

-the vertex., The middle one is the iargest and“the beét‘
formed.')The’denticulations show érenulations when_&orn  
at all."The posterior face is p;obabiy the hiéher. ‘Thé -
superior margin of the crown'is rounded and sligh@ly'ac-‘
cuminate. Thé 1éte}a1 maréins round rapidly. The anter-
ior surface beafs a slight basal ridge*which is almost
straight, | - |

The root,which is poorly prése;?ed, is apparently
of ‘the same general shape;gnd gize;aswthqucroﬁn,put is

not scalloped. It is the game width as .the crown,

This speéimen resembles Ctenopfydhigs serratus in

the fact that the denticulations are ofteﬁ incompletely
.separated and crenulated at the summit but does not have
the base line of the crown as sharply éurved. It differs
from the typical Ctenoptychius'dentatus in that the den-
ticulations when worn at least are not smooth and are more
irregular. Also it probably does not have a "root marke
edly tumid below,ﬁﬂlTh;s épecimen shows the close relation

between Ctenoptychius and Pétalodﬁs.



Petalodus alleghaniensis, Teidy.

Sicarlus extinctus, J Leidy, Proceedings of the

47,

Academy of Natural Science, Philadelphia, 1856 vol.7, D. 414

- Petalodus alleghaniensis, Je Leidy, Journal of the
Academy of Natural Sclence Philadelphia, 1856 (2), vol, 3
page 161 plate 16, figure 4-6 (specific name extinctus

withdrawn),

Petaloduq destructor, Newberry & Worthen, Geological
Survey . of Illinois, Palaeontology, 1866 volume 2, page’ 35,
plate 2, figure 1-3. |

Petalodus destructor, 0, St. John; Proceedings of the

Merican Philosophical Society, 1870, volume 11, bageh433;

Petalodus destrictor, 0. St. John, Final Report of the

Geological Survey of Nebraska, 1872, p. 241, pl. 23, fig. 5.

Petalodus_alleghapiensis, Je Leidy,’Extinct Vertebrate
Tauna of the Western Territories, ( Report U.S.G.S. Terri-

tories, 1873 ), 1873, page 312, plate 17, figure 3,

Petalodus alleghaniensis, T s Newberry, Report of
the Geological Survey of Ohio, 1875, volume 2, vart 2,
plate 58, figure 113,
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# 2449, One complete tooth; separate crowns and roots,

Kansas City, Mo., Pottawatomie stage.

# 2452, One complete tooth, Turin, Missouri,

Many of the teeth in the collection agrée in every
detail with the figure and description given by Newberry &
| Worthen in volume two of the Géological Survey of Illinois.

#* Teeth large, crown comp;essed; mqreﬂq:ﬂlggg ayghed
lateraliy, Ihbmbpidalﬂié form with_cugyg@ qutliqeg,msomeznﬁyﬁ
what acouninate at the apex, cutting edge very sharp, crematp
anterior face smooth and polished, broadly homboidal;later-
al angies very acute, Postgrior face'one th;rd tqﬂone:yalf ‘
higher than anterior fade, gmooth and pniished, teminsting
beloﬁ 1ike the anterio; face inﬁa'bgnd‘of five or_sik_im-.
bricating folds which are broader and more strongly marked
behind ﬁban before; root nearly smooth, broad; compressed

.above, narrowed and fhickened be}ow where it is raounded
and defleéted'fdfward;\ posterior face about the height of
the posterior face of the curve ; anterior face one third

higher.,"

The calcigerous tubules of the enamel are much larger
near~fhe cutting edge, and, being opposite on the anterior

and posterior Taces, their junctiona produce depressions
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which are very regular in young specimens but in the .older
worn teeth disappear and the tubes may be expogeddfpr.some
distanée, The»edges aré‘alwaysrsﬁayp @ug tq thg teeth of

" the upper and the lower jéws closing like shears,

Somé of the teeﬁh haveué-root that is Auiﬁe spongy and -
not well ossified. The root in many of the specimens is
’relétively much shorter tﬁansthat'above described, more "V"
shaped, not being so much truncated and less deflected
forward, this deflection béing normaliy in the lower third
- of the root, In same épechnensf¥he apék shows no thicken-
ing, but in some is‘noticably strengthened by a vertical
swell on b&thﬁthe anterior and the posterior face. This
strengthening alWays méiptg@ggnapwagute apex. Ihi§ §Pepies

ié found in both the Missiséippian and the Pennsylvanian,



.5(.) )

Petalodus curtus, Newberry & Worthen.

“Petalodus curtus, Newberry & Worﬁhen, Geological Survey‘

of Illinois, Palaeontology, 1870, p. 355, plate 3, figure 2,

# 2449 One nearly complete tooth, Kansas City, Missou-

ri, ©Pottawatomie stage.

The teeﬁh are'ofA@edi?mbsiggﬁ‘c;gwnwandwrppt arewrel;
atively‘ﬁhin;L_Thg'orqwn igwﬁ:ogdlthrdhed being concavo-
( §onvéx }ate;allyvand‘yerpically. The crest is mpderately
éccum;nate’énd serrated at the termini of the calcigerous
tubes., The anterior face of the crown is without imbriqat;
ing folds and is one_hélf as high as the posterior face.
The posterior fécévis moderately excavated, bordered by a
proﬁinent basal band composed of six enameléd regular imf
brications slightly ardhed. The root is short and thin. .
It is one half»the height of the ﬁostérior face and folds.
™e sides are nearly straight, width less han that of the
'c:own, Bottom arched and somewhat three loved, strongly
neveled off so as to fom a blunt edge on the anterior
and longer sidé. The width of’ﬁhe crovm 22 mm,, heigﬁt
of posterior face including basal folds 11 mm., and of root

5 mm,
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| Tis tooth resembles Potalodus hybridus bui is much
smaller and the basal imbrications do not arch down in

the center., The extremities are n}ot'acute. ‘I_t differs
from Petalodus linguifer ih being much smaller, having

a crown only twice as bz}oad as high,being more arched later-
ally and in having a 1es'svr_1um‘be1f of folds at the base of

the crown and in having a shorter root,



Chomatodus arcuatus, 0, St, John,

Chomatodus arcuatus, O,’St. John, Proceedings of the

mﬁérican Philosophical Society, 1870, volume 11, page 435,

~ Chomatodus arcuatus, O, St.John, Final Report of the
,qéolggical survéy of Nebraska,(U, S. G. S. ), page 243,
plate 6, figure 14, ' : ‘

Chomatodus arcuatus, St, John & Worthen, Geological
Survey of Illinois, Palaeontology, 1875, volume 6,
plate 10, figure 23, ‘

#2449, one complete ‘specimen of tﬁoﬂq in limestone
matrix, anterior gide exposed, Kansas City, Missouri,

Pottawatomie stage.

Teeth small; crqwnjand ?got‘;elgﬁively\thin, b?oad
‘ 'andAthe low crown five tﬁheé as long as high, vThe margin
is s1ightly arched with coarse uneven denticulations and
accumiﬂate. The crown is concévo; convex, broadly arqhed
laterally, rapidly 80 vertically. »The‘crown has the same

relation to thé root as the typical Petalodus crown,

5’20
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The‘calcigerous tubes practicéllv parallél the surface
80 that they are expospd for the greater nart of their N
length“inwwo:p_gpgg}mepg. The anterior face of the crown
is s:tyrppfg«lyvdeﬂectgfi"«bﬂa‘,qkyar¢sr,‘ is slipntly wider in the
midfle and rowds rapldly at the ends.  The posterior
face 1s only sligntly higher than the anterior, From the
base of it at an aﬁgieinffbne hundred and twenty degrees
a f v shaped.butreés ygifendsfgiviﬁé the tooth a fim
hold in the.jaw. Thé.rdotzis Qhort énd of the same width
as the crowm. Two réﬁher strong pliéatinns show on the
anterior face opposite‘thezpoéféridr basal butreqs, the
‘upper one, which forms the lower limit of the crown‘

being much the more nromlnent.

- This tooth is sufficiently Petalodus like to justi;y
A S. Woodward's olasslf1cat10n of Chomatodus as qvnonv-
mous with Petalodus.

Length of tooth 19 mm. ,;heigbt,og'crown 3 mm, , -

root 7 mm, , width of butress 2 mm,.-
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kCtenoptychius semicircularis, Newberry & Worthen,

m“thehoptychius.semicircularis,Newberry & Worthen, Geol=
ogical Survey of‘Illinois;,Palaeontology, 1866, volume 2,
page 72, plate A, figure 18,

- : %

 Peripristis semicircularis, 0, St. John, Final Report
Of the Geological Survey of Nebraska, ( U, S. G, S. ) 1872,

page 242, plate 3, fignre'3-4; plate 4, figure 20,

'Ctenopﬁydhius semicircularis, J. S, Newberry, Report
of ﬁhekGeolpgical Survey of Ohio, Pa}aeontology, 1875,
volume 2, pagé 52,7p1ate 58, figure 1la,
- Two specimens of éeéth nearly complete in limestone
matrix, Baldwin, Kansas, Douélas Stage, |
Two specimens of teeth, half of crown, Kansas City,

Missouri, Pottawatomie stage.

Teeth of medium size, crown fairly thin, compressed.
It receives its name from the fact that the crown is so
laterally curyed ﬁhat it formsvnearly a semicircle but

some specimens lack so strong a curvature,
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The posterior surface is but_littleAhighe: tpgq the aqterior
both are smooth and highly'pplished;'JNq striae or pores
‘show eﬁen on the cuﬁting edge whiphuis,sharp gnd'divided in-
to nine dr ten lobes, The central 1pbe is the 1apg¢st, the
othéra diminishing gfaduallj, They:are‘usuallykblunt bu?
Smﬁethmés aéute. Often there are four on one side Qf‘the
central 1obé and five on the bthef. The anterior face of ..
the crown sh ows a basal ;idge'clqsely resemmling fhét of -
Petalodus. It is not Sharplyqoprveqwand.has no basal
folds. ‘Théyrooﬁ is mugh‘th;ckgp_ﬁbap,wbgt.not as wide as,
thé crowvn and is of_a‘similarjgeneral shape.‘ The anter;

ior crownm face forms with it a deep shoulder.



. Petrodus occldentalis Newberry & Worthen.

Petrodus 0301dentalis, Newberry & Worthen Geologlc-
al Survey of Illinois . Palaeontology. 1866 volume 2,

page 70, plate 4, flgure 15-16,

#, 2463, Tareé svecimens, dernal tubercles, two in

shale matrix, Rosedale, Kansas, Pottawatomie stage.
# 2460 Two dermal tubercles in matrix, Kansas.

# 2462, two dermal tubercles, Vermillion Co., I1l.

Dermal tuoercles clrcular subcircular‘ or 9111ptiqa1
in outllne vage flat or qlightly convex below thin, tgr—
minated'in an abruptly.gharpeped‘f1ne1y“qrenu1ated edge.
Te diameter of the base 1is a half greater than that of
the base of the crown, The crown is broadly conicai
rounded to elllbtlcal in outline with a summit acute in
unworn speoimens. From the:circumference‘pfvthe base of
the crowﬁ, arise ten or twelve strongvfidges,,which
'ascend'tovor nearly to the apex, They are often forked
at the base. \

Most are inclined to believe as suggested by Profeg-

sor Agaésiz that these bodies are not teeth but are der-

mal tuberckes since they resemble Cretaceous tubercles
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and those of 1iving plagiostomous fishes, particularly -
the rays. They are very similar to the dermal tubercles
of Raja<pumamataffhe'Upperlcretaceous_rayﬂfigu?eq’in '

"Catalogue of Fossil Fishes" page 86, figure 3;‘plate 4,

~ Newberry & Wdrthgn in "-Geological Survey of Iliinqiw‘
volime 2, page 71 speak of " a large subtriangular, ngariy‘
"smooth specimen exhibiting_somevpecu;iarit;eguqh§ch may be
of specific valﬁéy".> In tﬁé collection are @woyspeqimens i
whlch carry this idea stlll farﬁh@r. ‘The base forms
practically an equilateral triangle the posterior qide of;'
which is nearly a straight line and the otherAtﬁo sidegn
are arcs of circles, The crown rises tq,a height'of'twq;
fhirds of the length of one side., TFrom the postenip; or
‘straight side'a-slightly concave fage rises vertically to
the point of the crown which forms a beak projecting
slightly'ppsteriorward.A The concave side'ié\arched bon-
sideradly along the bvasal 1ipe of the crown prqbabiy to
enable tne aucceeding tubercle to £it more clossly. -
‘The base line of the other two sideéiis éoarsely wavy,
The surface of one svecimen is entirely sm09§h~apd”shiny
\Whiie'that dfithe pther is_qomparativelyqsmogthwneg;“the
apex but towardvthe base has ﬁumeroua smallririegulgr
wrinkles., The walls are guite thin and the base is

probably hollow to a considerable extent.
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Fissodus bifidis, St, John &!Worthen.

_FisSOdus Bifidis,*st. Jghn’&;Worthgn, Geologiggl Sur-
vey of Illinois, Palaeontoingy, 1875, volume 6, page 414, .
.plaﬁe 8, figure 1.2,
’ _
A 2447, Four spgcimens of teeth in limestone matrix,

Kansas City, Missoﬁri,'?ottawatomié stage,

# 10115, One specimen of tooth in matrix of 1ime-

stone, Holt, Missouri, Pottawdtqmie Stage.
One specimen in matrix, Baldwin, Kansas, Douglas Stage.

‘#'24¢7;.One specimnn. probably Fissodus tricuspidatus
w1th part of crown and root. maqsing, Kansaq City, mlqsouri

Pottawatomie Stage..

" Testn amall, convex orow face very low, sublunate
in generai outline,'gehtly ardhed 1atera11y and more Strong;
ly so along the compreqqed creqt whlch iq de@ply cleft mid-
way formlnp two strong acutely pointed lobes basal fold
indistlnct,gently arqhed downward in the middle and gtrong;
ly curved downward términating in the articu&afe lateral
angles, concave faég gently depressed, faintly swollen abové

in the coronal cusps and again in the basal region which is



deeply and qomewhat angularly arched ddwnward abruntlv dea
fined from. the root below and occupied bv a relatlvelv
w1de coronal belt comnosed of from three to five narrow 1m-
br;catiqns, wh;chdbgcomg excgedipgly atteppatgd ascending
the divessing lateml margins toward the scutely produced
lateral edges of the' crom where they are usually obaslete;
coronal surfacesuinveéted with avsmoo€h p91i§hed enamel .

layer which” on being worn away along the crest exposes to

view a vertical étriato-punctate structure,

- Inferior or basal su;faceybf tooth irregularly oval
or subcircular in outliné' modefately cohvex and moré or
less unifomm w1th the convex1tv of the convex crown face
~ from which it is falntly defined by a slight qulcation eX=
tend;ng along and just beneath‘the very narrow coronal’
fgld; lower surface slightly flattened and suddenly vpro-
duced‘into a loqg narrow tapering roof which is flaﬁtened
in the same plane as. the crown, somewhat deeply expavated
/in the“innér facevand flanked by rather promingnt lateral
bosses which shade iﬁto slight 1atera}.ridges along either
margin of the root towards the inwer ektremity which is
slighhly rounded of truncated; basal region slightly rough;
ened or gquite smooth, Lateral diameter of tooth +29 in,, ,
vertical diameter .38 in.,elevétion of convex crown face .08

in,,or aboUt half the length of the éonvex crovn face., "
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| The teetn in the collection show conaidershle variation

from that typloally described. Some of the smaller anes
agfee exactly in sizeand qutline?but.qtheys undoubtedly
Fissodus are from .44 to .56vin. inilatgra; diamg£e;”and

| have a total length of .75‘t6 1;00 in, .. The vertical
height of the crown is often morerthan hélf the Width of
the tooth and in one case is-highly ornamented.__Spme of the
féeth are nearly straight_but‘bthers»havgvthé,grown;ané |
uppes vart of the root bent varying in the extreme to a
right angle fo‘tpg main'part”qf the root, Tﬁe c;pwn‘is .
uniformly vifid altho one specimen shows it but slishtly.
The basal»fqld'variesffrom_iﬁaistinpt Vto auiﬁa.pronounced
but other&ise aS\described..brln therrobt.therelis‘con-
sidérable variation, from'ﬁhat‘described to those with a
root tapering slightly from the crown and suddenly trun-
cated. In one Specimeh the root slightly constricted at

two thirds of its length from the crown,

One specimen which is probably Fissodus tricuspidatus
has a part of the crown gone., It is peculiar in that the

anterior face of the root has three faces or planes; a

broad median one parallel to the compression amd-two " .
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lateral ones at angles of sixty degrees. - About half way
down the root', the 'median face is croséed by‘thz"ee rather
prominent furrows and the lateral facés‘ at“_an alk‘l_sz'..tem‘qy
~also but cannot be distinctly traced in the specimen at
hand, One highly ornamentéd specimen shows a very small

but distinct lobe near the base of one of the larger-lobes,



Physonemus mirabilis, St John & Worthen.
Xystracanthus mirabllis, St thn & Worthen Geol-
ogibal urvey of Illin01s, Palaeontology, 1875 volume 6
page 458, plate 20 figure 1.
~ Physonemus mirabilis; A, S. Woodward, 1891, Cata-
logue of Fossil Fishes, paée 132, o .

.y

# 61 One specimen,a spine in a limestone matrix

‘base complete w1th pulp cavity qhowingout upper third of.

spine gone.‘ exact locality unknown. Kansas.

The spine is moderately large and'ﬁuiﬁeHStfdngly
curved with a reéular tépef, much laterallﬁ oompreséed;
the sidés being only gently arched, obtusely founded in
frdnt, abruptly defined along the obtuée posterior later-
‘al angles of the gently arched posterinr'fape which is
réﬁher strongly keeled with slightly channeled svaces on
either side, The'sides slope at an angie of thirty fiﬁe

The pulp cavitykis regularly»elliptical,‘ﬁhe axes
5eing in the ratio 3 : 5. It lies in tbe posterior
half of the spine”and terminates just below the point of

insertion of the spine,

62,



The lateral and thekposteriprvwal}guapg‘of me@}mn 

thickness, The anterior wall has a thickness of half the

anteriqr—pqsterior diameter qf the‘gping, _iheile?gth‘qf.
the base is about one third of ﬁhe_length pf‘thevspine.
It éontihues of the same width as at the‘iﬁsértidn term-
'inating with an abrupt ?duﬁding from the postérior side.
o The'suﬁerficial tubercles are.variable‘in size in dif;
ferent parfs of the spine, arrangéd in close longitud; ,
inal rows which increase by 1mp1antat10n near the base
} Where they are of the same qize as thnqe at the apex ",
Geological Survey of Illinois, vol 6 p.458

 In general the 1arger tubercleq are constricted
“alightly at.the base, rising aoruptly w1th a rounded
fupper Surfaéé,‘probably symmetrical in unworn specimens
‘.5uﬁ; in" the sp°c1men ‘at hand, with the part of tubercle
nearer the base of ﬁhe spine the hlgher. The tubercles
are elliptlcal in outline with the greater diameter
usually not gquite parallel t6 the rows, sometimes even at
-~ right anglés to them, They are ornamented by irreéular
sharp cerinaé. On the anférior'side near the base; the
'médian line is occupied by a row of relatively large

narrow tubercles which extend whick extend two inches

above the dorsal line of insertion, flanked on either aide

by a row of gimilar denticles.



Behind this are two rows of érmiiar but smaller tubergles
which occur on either side followed by numerous rows which

successively diminish in size to the posterior-lateral

64,

angles; the last row being composed of sligﬁtiy larger den- .

| tibles than the preceding., Near the base in this specimen
are thirty five rows of denticies with half that number

at half the distance to the apex. .

The insertion of this spine is peculiar and distinct;
ive. The line of insertion makes an angle of fourty five
deérees with the cross seotion plane, extending from the
concave curved side upward so that the insertion’must have
veen the opposite insertion in relation to ﬁhe“curvaﬁureb
of the spine to that commonly found. ‘Of the two possible
insertions, the wear on the‘tubercles would in@iéate that
the sideAwith the lateral angles wpuldvbe the aﬁterior.
This would revérse the use of the words antejigr’and
poaterior to that“founq in St. John'&’Wnrthemﬂs description.
Length of spine 11% cm;{ width at insertion 18 mm., pu1§
cavity ellipse cavity axes 5 and 3 mm,,base to middle of

~ insertion line 4 mm,
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Acanth odopsis wardi, Hancock & Atthey,

Acanthodopsis wardl, Hancock & Atfhpy, Magazine of

¥atural History (4)1868, volume 1,page 364, plate 15, figure 6

Acanthodopsis, R.'H. Traquar,_Procee@ings of ﬁpg"Royal

Philosophical Society of Edinburg,1880, volume 5, page 117,

Acanthodopsis wardi, R, H, Traguar, Proceedings of the

noyal Philisophical Society of Edinburg, 1890, vol. 27,0.388

One specimen in nodule, a spine and clavicle, Baldwin,

Kansas, Douglas Stage.

L.eft pectoral fin strongly combressed, wider at post;
~eridr thén‘at anterior adge, smooth without denticles,
quite qtrongly ardbed 'The clavicle is relativély large,
ardhed each way from the articulatlon with the gspine and
progectlnp well back from this artlculatlon tn articulsate
with tho basal cartilage which is " V % chaped, joininp
the spine for a half of its 1ength

Iength nf spine 29 mm.,, clavicle 15 x 9 mm. .
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Piplacanthus -w---- -

One specimen in riodule,a spine, Baldwin, Kansas,

Douglas Stage.

Pectoral spinevcompressgd wiﬁhégt dermg}gtgbeyplgs.
Two to three faint fidges on egch side,}‘A;wg;l dgfined‘
sulcus on the anterior @ér@in wiph gﬂdepresgiop.beéiﬁning
one half‘of the diétancg fromwthg:base'of"tﬁe‘posterior
;sidebandtrunning’at an:angleAso as to éross‘the 3pine a
11ttle before the point is reached. The spine is slightly
arched. This spine strongly resembles Diplicanthus
longispinus of the 01d Red Sand Stone. ‘

Lemgth of spine 30 mm, width at base 6 mm,



Delfodus grandis, Wewberry & Worthen.

Deltodus grandls, Newherry & Worthen Geologica e
Survey of Illinois, Palaeontology, 1866, volume 2,page 101

plate 9,)figure 9-9a

One specimen in 1imestone‘matrix; exact 1bcality

unknown, Kansas,

- Teeth of‘large,size; tfiangular in outline, very
strongly arched and spirally inrolled,‘an#er}prulatgral'
border_stréiéht; inner margin foxming ap»angle'ofmong
hundred and twenty degrees wiﬁhuthe §ﬁterof1atera}vmargin,
broadly rounded,straight or with a slight sidmoidal and
underéut~curvatﬁre on néaring the slightlyv ﬁroduced post-
erior angle of the alation; PoStero-lateral*border Frad;
ually converglng toward the outer margin and qlightlv
convex, Crown sharply arched over the prin01na1 ridge 4
which occuples the-greater part of the ares of the tooth,
The crown fallé aﬁay steeply to the antero- 1atera1.pord-
er and neéfly as rapidly to the interiof‘ﬁargin and less
rapidly to the postern;lateral margihf The surfaqe ig
smooth and finely and evenly'pﬁﬁotate, A crbss’seption nea
near the middle of the tonth shows the under surface to
form a semicircle, |

Lower left mandibular tooth, inner margin‘35 mm, ,

postero-lateral 70 mm. .
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Sandalodus laevissimus, Newberry &:Worthen.

- Sandalndus laevissimus, Newberry &.Wortheﬁ, Geologic-
- al Survey of Illinois, Palaeontblogy, 1866, volume 2, .
page 104, plate 10, figure 6-7-8,

One specimen, a tooth, in a limestone matrix, exact

locality unknown, Kansas.

Teéth large, subtriéngular with a long narrnwrsome-
wﬁat dnrolled point making the tooth arched in both di;
rections;_~Coronal ridge promiﬁent and sharp negrwthe -
.point, soon broadening foming two slight ridges with a
bfoad area Hetween; | . st

The cfbwn descends steeply to the antero;lateral
margin, slopes graduallyﬁtp ﬁhe_inqerdmgrg}g whichuis
very much undercut and slopes rather rapidly to the
postero-lateral margin. .There>is‘ﬁo.alatiop,’_?he
surface is finely and evenly»?unctaﬁe; ppngtge 1a;ger
on lower parts of the slovpes, Poste?o;lateral‘margin

40 mm.,
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Mandible.,

One specimen from shale, a mandible with one tooth,

Rosedale,Xansas, Pottawatomie stage.

~ Lower left mandible Qfﬂa gmall’sharkAapﬁgd.with”a
“ingle tooth at the anterior end.” e taoth while well
defined from the'mandible'is S0 firm;yigét‘gg to seem al;
most a part of,theijaw,_ The tooth is compressed and_fri;
angular. The cutting edges ére,sfr@ngly serrétéd'and |
sharp. Fine carinae or ridges run from the'base‘tb-the‘
apex. The enamel cove}ing is smooth, 'The lower anterioriw
half of the Jjaw forms a'éharp ridge. Only the dentary is
present but the articulations are plain, '

Dentary 80 mm. long, 18 mm, at widest; tooth 8 mm,

high, 15 mu. wide at the base.
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P L AT R I,

CAMPODUS VARIABILIS, Newberry & Worthen.

+ Pottawatomie Stage,

»

Iola, Kansas

I. Posterior-suverior view,

2. Anterior view,

CAMPODUS CORRUGATUS, Newberry & Worthen.

Fulton,Kaneas ; Marmaton Stage.

3, Superior view,

4, Tateral view,



Plate I.




L AT R 3%

PHYSONEMUS MIRABILIS, St.John & Worthen,
Txact locality unknown, Kansas,

I, lLateral view,

LISTRICANTHUS HYSTRIX, Newberry.

+ Pottawatomie

Rosedale, Kansas

I, Lateral view,

Stage.,



Plate II,




PLATE 111,

CLADODUS INTERCOSTATUS, St. John & Worthen,
Wxact locality unknown, Kansas,

1 Anterior view,

2. Posterior view,

Jaw of Small Shark,

‘mxact 1locality unknown , Kansas,

3.lateral view,

FISSODUS BIFIDIS, St. John & Worthen,

Yansas City, Missouri; Pottawatomie

4, Anterior view,

Stage,



Plate 1III,

3, s



L AT R Iv,

PETRODUS OCCIDENTAIL IS, Newberry & Worthen,
Rosedale,Kansas; Pottawatomie Stage.

Dermal Tubercle
I. Posterior view,

2. Superior view.

CHOMATODUS ARCUATUS, O, St. John,
Kansas City, Missouri; Pottawatomie Stage,

3, Anterior view,

4, Posterior view,



PRate IV,




PLATRE YV,

PETALODUS ALLRGHANIWNSIS, lLeidy.

Kansas City,Missouri; Pottawatomie Stage,
Immature tooth.
I, Posterior view,

2. Lateral view,

SANDAL ODU'S PARVULTS, Newberry > Worthen,
Kansas City,Missouri; Pottawatomie Stage,

3, Several small teeth in matrix,



Plate V.,

,3.



PLATE vi.

DELTODUS GRANDIS, Newberry & Worthen.
Bxact T.ocality unknown, Kansas,

I. Cross Section,

2. Superior View,

SANDAL ODUS CARBONARIUS, Newberry & Worthen.
Kansas City, Missouri,; Pottawatomie Stage.

3, Superior view of three teeth,



Plate VI,




2R ATR V1L,

SANDALODUS CARBONARIUS, Newberry & Worthen,

Kansas City, Missouri ; Pottawatomie Stage,

I, Superior view,

2., Superior view,

DELTODUS ATTENUATUS, Branson,
Kansas City, Missouri ; Pottawatomie

3,4,%5. Superior view,

6. Type specimen,

Stage.



Plate VII,




PR ATR Y11,

SANDALODUS LAEVISSIMUS, Newberry & Worthen,
Fxact locality unknown, Kansas,

I. Superior view,

2s lateral view, antero-lateral margin,

POECILODUS CARBONARIUS, St. John & Worthen,
Kansas City, Missouri ; Pottawatomie Stage,

3. Anterior view,
4, Lateral view,

5. Superior view,



Plate VIII,

3. & 5,



PRLATER IX,

PORCILODUS CESTRIENSIS, St. John & Worthen,

Kansas City, Missouri ; Pottawatomie Stage,

I, Superior view,

CTENOPTYCHIUS wwwceeee---
Forest City, Missouri ; Shawnee Stage.

2o Superior view,



Plate IX,

2.



