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ABSTRACT 

The Tacket Shale is composed 0£ a thick sequence of 

gra.y to bl.ack "coren shal.es near the base of the Missourian. 

section in southeastern Kansas and. eastern Oklahoma. Since 

Jewet.t et al.. ( 1965}',. there have been several. a.tte.ifipts to 

correl.a te these shales with units to the north and south. 

using only lithostratigrdphic techniques.., Ravn (1981} was 

the first to recognize the Tacket as being pa.rt of a. 

cyclothem. 

Usi.ng both. lithostratigra.phy and hiostratigra.phy,. the 

Tacket Shale can be divided into three distinct uni-ts; 1} 

the lower Tacket Shale, whi.ch contains a black fissile, 

phospha tic shal.e,. 2) the middle Tacket limestone or 11ma.rl 

zone0 , 3} the upper: Tacket Shale, which contains a black 

fissile, phosphati.c shale.. Both black shales and adjacent 

gray shales conta.i.n a.bund.ant conodonts dominated hy 

Idi,ogna~~. Igio prioniodus and Gondolella, a fauna. that 

is considered off shore. The middle carbonate zone al.so 

contains abundan.t conodonts dominated by Idiognathodus, vith 

some !,g_ioprioniod.Y§., but also contains Hindeodu2 and 

Adetogn~2 , a fauna tuat is considered nearer-shore. The 

black shales re.present. two separate periods o:t maxiau• 
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transgression, which are separated by a shallower-water:, but 

still. off'shore limestone or very fossiliferous g.ray shale. 

The lowe-r Tacket black shale f'.acies contains ldiognathodus 

sp. 1, !- c.f., I- sp.3 ana Gondolella bel.l.a, while the- upper 

Tacket black sh.ale facies contains these three plns l• 
OEE;letus,, §:. s11bl a.nceolata and ~. denud.a .. 

On tie basis of transgressi ve-regTessi ve cycles, the 

Exl.ine Lime stone of t.ht:: northern outcrop should be 

equivalent to the lower Tacket Shal.e, and the Mound City 

Shale of the Hertha Formation to the upper 'l'acket Shale.. 

Study of the conodont f:aunas suggests that the Mound City is 

eguival.ent to the upper Tacket and the black s.ha:Le faci.es of 

the l.ower Tacket, while the Exli.ne is eguivalen.t to only the 

lowest part of the lower Tacket. 
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INTRODOCT'ION 

Lower Upper Pennsyl.va.r:i.ian (.Missourian} rocks crop out 

in eastern Okla ho ma, eastex:n Kansas, northwestern tiissouri 

and southvesteru Iowa.. These rocks are generall.y 

chara.cterized by an alternation 0£ lateral.l.y persistent 

1 

sandy shale formations with lateraliy persistent 1imestone 

formations. Each limestone is further characterized by· a. 

succession of distinctive limestone a.nd sh.ale 1temhe1:"S, which 

were re.garded by "iell.e-r (1930) in Illinois as oeing formed 

by u.cycli.cal sedimentation"~ Moore (1936) recognized the 

prescence: of s.imilar sequences, now t.ermed cycloth.ems, i.n 

the Hidcontinent, and stressed the importance of th.e 

cyclothem .1.odel in stratigraphic classificati.on. 

A current mod.el for: the depositi.onal interpretation of. 

a cyclothem formed b_y eustatic- rise and tall of sea level 

was presented hy Heckel ( 1977) • In ascending order, a basic 

eustatic cyclothem (Figure 1) consists of: 1) thick, sandy, 

nearshore to n.onma-rine, "outside"' shal.e, 2.) th.in 

t.ransgressi ve., "middle" limestone, 3) thin, offshore, ncore 11 

shale comm.only wi. th a .black phosphatic facies, 4) thick 

regressi.ve nupper" l.imestone, 5) thick. sandy, nearshore: to 

nonmax:ine, "out.sidett shale. The 0 outside" sh.ale represents 



the t.ime of maxim um regression, and the thin ttcore 11 shal.e 

represents the time of maximum transgression in a single 

eustatic r:i se and fall of sea level. 

2 

An important featu.re of the cycl.ot.hem i.s that differen1: 

members of each. cyc1-othem are characterized by different 

assemblages of conodo11t genera (Figure 1}, which are si.inilar 

in homologous &eabers of different cycl.othems thi:oug'hout the 

Missourian (Heckel & Eaesemann, 1975} and also the upper 

Desmoinesian (Swade, 1965). 

The 'l'acket Shale, the subject of this s-tudy, is 

dominantly a. black shale with phosphate nodUl.es, which is 

thicker (10 to 35 ft .. } than s.imi.1.ar shales (0 .. 5 to 3 ft:.} in 

well known cyc1othems (e.g .. , Swope, Dennis, Iola, Stanton) .. 

Until recently (Ravn, 1981), the Tacket was not considered 

part of a cyclic sequence. The name Tacket Shale was 

originally suggested for this unit by Emery (1962). it vas 

form.ally described by Jewett et al. (1965}, who gave it 

formation status at the top of the Pleasanton Group {Figure 

2} • It i..s considered to oe underlain by the Checkerboard 

Limestone of the Plesanton Group and is overla.in by tb.e 

iiertha Limestone at the base of the Kansas City Group. 

In i.ts type area near T<i.Ck.et Mound, Labette County , 

Kansas, the Tacket is overlain by the Hert.ha Limestone, in 

wh.ich Jewett et al. (1965) claimed to recognize al.I three 

component members (Critze:c Li11test.one, Mound City Sh.ale and 

Sniabar Limestone meiabers, in ascending order-).. The Tacket. 



Figure 1. Basic Upper Pennsylvanian cyclothem.ic sequence .. 
Environmental. interpretations are based on 
lithology and fossii distribution. Note 
pa.rticul.arly the differences in conodont faunas 
between nearshore and offshore shale members. 
ozarkodina. = Hi.n.d eodus of this study. 
J:giopri.Qn_iodus lexinqtonensis now egua1s 
Id.i.oprioniodus !,ypns. Modified from Heck.el 
(1977} • 
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Figure 2. Position of Tacket Formation an.d adjacent units 
in Midcontinent.. Units presently recognized. as 
Tacket Formation and probahle equivalents are 
outlined hy hachures (from Heckel, personal 
coma.un ication.s, 1985} • Basic figure modified 
from Singler (1965) .. 
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itself was considered to consist of a thick upper shale, 

thin middle liiiieston.e and thick. lower shale units above the 

Checker boar a Limestone,.. which was considered to consist here 

of upper li.mestone, middle shal.e: and 1.ower limestone units. 

Since 1965, new interpretations on the corre1ati.on of 

these uni. ts have been put forth. Ra. vn ( 198 t) studied the 

Hertha from Tacket Mound northeastward al.ong strike into 

Missouri and Iowa. His st.udy recognized that th.e Sni.abar 

I.iillestone is regressive, the Hound City shale i.s offshore, 

and it considered the Critzer Limestone to be transgressi.ve. 

He concluded i.n terms of ootli lithology and. conodont. fauna 

that the entire i:lertha of Jewett et al .. (1965) at Tacket 

Mound, was only t.he Sn.iahar or regressive limestone. Thus 

he correl.ated the Mound City with the Tacket dnd the Critz:er 

with. the Checkerboard he observed (only the upper 

Checkerboard or Jewett et al., 1965) at Tacket Mound. He 

thus regarded the Tack.et Shale as the "core" sh.ale and the 

Checker.board Limestone as the ·transgressive limestone of the 

Hertha cycle .. 

Bennison { 1984) has al.so reevaluated Tacket flound 

{Figure 3). He discovered another black, fissile shale unit 

within the Checkerboard middle shale of Jew-et.t et al .. 

(1965). He believed that only the lower limestone unit in 

the Checker board correlates wi. t.h the type Checkerboard of 

Oklahoma. He cal.led the entire Tacket section of Jewett et 



al.. ( 1965), the upper Tacket Shale and the ne-.ily discovered 

black shale within their Cn.eckerboard unit the lover 'l'a.cket 

Shale., lie also called the upper limestone unit in th.e 

Checkerboai:-d of Jewett. et al. ( 196.5) , which was Ra ,rn•s 

(1~81) Critzer-equivalent Limest.one, the middle Tacket 

l.i.aestone.. Bennison (1984-) also traced the entire Tacket 

into Oklahoma where it previously was considered to be part 

of the lower Coff eyvil1e :E'ormation., 

To the north, Underwood { 1984} worked on a poorly 

understood limestone un.it in Bourbon Count.y, Kansas, 

informally known as the "Bourbon flags". He iound evidence 

that th.e J!foun.d City Shale thickens dramatically in. a fev 

miles to the southeast as the Critzer Limestone thins a.boTe 

the ffJ.k>ur.bon :flagsu. He also found that the meo.ial. 

limestone ment~oned by Jewett in older literature in the 

thin Mound City, commonly has a black, fissile sh.al.e unit 

not far beneath it in well exposed sections of the thick 

fllound. City to the south and southeast. 

Further insight into th~ prohlems in t.his sequence were 

suggested by Heckel. (1984}.. The type Critzer Lillestone in 

Linn County, Kansas, a.ay constitute a .mi.nor transgressive-

regressive cycle in its own right. If so, it m.a.y .be 

equivalent to part of the lower Tacket Sh.ale and the middle 

Tacket li.111.e stone (w:hich had been considered the upper 

Checkerboard). This suggests that the two black shales in 

8 



Figul:'e 3.. Interpretations of sequences a.t '.'racket Mound. 
This figure compares three dif'.ferent 
interpretations 01'.: Tacket Mound since 1965. The 
location of the type Tacket, as given by Jewett 
et al. ( 1965) is, S sec .. 7 and al.o.ng the west 

9 

side of sec. 17, T. 32 s., R. 19 E., Labette 
County, Kansas. THW (Ravn, 1981) is located in 
the SW 1/4, sec. 7, T. 32 S., R. 19 E. 'lkffNE 
{Bennison et al., 1984) is located i.n th.e center 
of sec. 1, T. 32 s., R- 19 E. The terminology of 
Bennison (1984} is used in this study. Two 
poin.ts to note in this £igure are: 1) Ravn 
( 1981} did not observe the lower Check:erboa:i:d 
l.iJJtestone, but includ.ed it on his Figure 10, p. 
46; 2} Bennison ( 1984 .. p.. 122) considers th.at 
this same iimestone is eguiva1ent to the type 
Checkerboard in Oklahoma (quotation mar ks on 
Checkerboard are mine}.. Approximate vertical 
scale is O&t inch= 1 foot. 



Interpretations of sequences at 
Tacket Mound 
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the Tacket may cocrespond to two cycles i,n the Hertha.. Also 

the Exline Limestoneir which is present below the Hertha in 

western Missouri and was correlated with the Checkerboard of 

Oklahoma by Sing-ler (1965}, was suggested by Heckel. (1984) 

to possibly correlate vit.h the South Mound Sh.ale bel.ow the 

Checkerboard in Labette County, Kansas; however, based on 

more recent information, the Exline is now considered to 

cocrelate with at least the lower part 0£ the low-er Tacket 

Shale {Heckel, 1986). 

QQ.i~!;:t.i ves 

l'he objectives of this thesis are: 1} to detennine the 

nu&ber and position of transgressive-regressive cycles 

within the Tacket Shale; 2) to determine its depositional 

re1ationship to overlying and underlying a.nits; 3} to 

describe the conodont faunas of the Tacket Shale in order to 

form the basis foi:- establishing the conodont biostratigraphy 

of the lower Missourian, as Swade {1~85} has done for the 

upper Desmoinesiai1. This will he done by comparison of its 

conoaont fauna and lithology from several complete secti.ons 

where it is well developed in southeastern Kansas and 

eastern Oklahoma.. The phase 0£ deposition wi.1.1 be 

established usi.ng criteri.a of conodont abundance and generic 

proportions put forth by Heckel, & Baesemann (1975) and Swade 

(1965).. Correlation of the Tacket w.ith previously 



established cycles to the. north wi.ll be attempted by 

comparison of i.ts conodont faunas with those of the Hertha 

and Exline studied by Swade (1985} and Heckel (personal. 

communications) • 

Field tiethods 

12 

The 6 loca.li ties sawpled were chosen fo:c the 

completeness of· section exposed (Fig ilre 4.). Each secti.on 

studied was precisely measured and described at the outcrop. 

Channel. srunple$ were collected from each thin lithologic 

unit and from. ab.out. 1 to 2-foot. intervals ~ithin thicker 

1.ithol.ogic units in th.e Tacket.. A t.otal 0£ 126 samples were 

collected. 

Labor a tor I Methods 

All samples were processed for conodonts. Lim.estone 

samples of at least 0.5 kilogram were dissol1i-ed in 10% 

formi.c acid.. Shale samples of 1 ki.logram llfere first placed 

in Stoddard •s Solvent, then i:f necessary in bleach {NaOCl} .. 

Due to the length of'. tii.11.e required to brea.1t down many of the 

black, fi.ssil.e shales, the full 1 kilogra11t was not processed 

(see Tables 1-5 for weight processed). All samples were 

washed through a set of 1000-, 125- and 63-micron .scceens. 

samples 1tith large 125-m:icron residues were d.ealt vi.th 

in one of t rto ways. If the resi.due contained argillaceous 

ma teriai,. it vas treated with the detergent Qua.ternary "O• 
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Figure 4- Location map of: Tacket exposures collected.. See 
Appendix A for exact locations. Adapted from 
Heckel (1978) and Fa.y et. al.. ( 19 79) • 



14 

Generalized Missourian Outcrop 

Collection Localities • 
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in a process si.milar to the one described by Straka (1969) .. 

Th.is treatment helps defloccul.ate the clays a.nd cleans t.he 

surface of the conodonts £or better identi.fication. If the 

res1due was rrom a biack shale, or contained slighty 

ma.gn.etic silty aggregates, tn.e magnetic separator was used 

to concentrate tlLe conodont.s in the nonmagnetic fraction 

(Dov, 1960) . 

All 125-micron residues were picked for conodonts using 

a binocular .aicros:cope and brush.. A total of 22,925 

conodon ts were picked and .ident.ifi.ed- All conodonts were 

placed in gri.dded :micropaleontological slides. 

Approximateiy 100 specimens were photographed, using 

standard techniques, and 83 specimens are illustrated. 

For petrographic study, 28 thin sections were prepared 

from limestone uni.ts in the $tudy area. Photonegative 

pr·ints were prepared from. four of these thin sect.ions to 

il.1ustrate litn:ol.ogy. 



LITHOLOGIC SUCCESSION AND 
CONODONT DISTRIBUTI'ON 

Ta£ket Mound ~ortheast {TkMNE} 
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The lowest unit sampled is a 0 .. 2-foot oxidized" oran.ge 

shale, lying just below the "Checkerboard1t (Figure 5), and 

at the top of a 3 .0-foot, gray shale refered to as Hepler by 

Bennison et al. (1984}. It had an extrapolated conodont 

abundance of about 120 elemen.ts/kilogra.lll... It contained 

Idiogna~~ sp .. 1 of Swade (1985) and I• cf. !- sp. 3 of 

Swade (1985}, and lesser numbers of Idiopi::-ioniodus and 

Adetogn~2 (see Syst.em.atic .Paleontology £or descriptions 

of 1.ndi v.i.dual elements and Table 1 for exact distribution of 

conodont elements at ~acket ~ound Northeast). 

The "Checkerboardtt consists of a 0.5-foot, dark grayr 

spars~l.y f:ossil.iferous sha1e. Within the shal.e there a.re 

0.1 to 0.4-foot d:iameter, dark gray sparsely skeletal 

calcilutite nodules. The nodules are burrowed and cnntain 

some scattei:ed silt and fine shell debris. On the tops of 

some nodules and in small lenses in the s}iale, there is a 

thin skeletal calcare-nite composed of echinoderm frag·Iaen.ts 

and smali hrachiopods. The extrapolated conodont abundance 

is about 50 elements/kilogra11. The fauna is made up 

entirely of Ict.iognathodus sp. 1.., 
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Figure 5. Lithology and conodont distribution at Tacket 
Mound Northeast (TkMNE). See Appendix A for 
exact location. Conodont genera are abbreviated 
as follows: Ad= Adetognathus, At= Aethotaxis, 
D = Dip lognathodus, E = Ellisonia, G = 
Gondolella, H = Hindeodus(= Ozarkodina and 
Anchi gnathodus of other authors), H.p. = 
Hindeodella parva, lg= IdiogDathodus and Ip 
Idioprioniodus. The letters Wx in the conodont 
abundance column indicates that the sample was 
barren or had a greatly reduced abundance due to 
weathering. 

Lithologic symbols are as follows: 

nodular or massive 
to thin bedded 
calcilutite 

nodular or massive 
to thin bedded 
calcarenite 

lllblack, fissile shale § gray-black to black, 
w/ round or bladed - _ non-fissile shale 
phosphate nodules ----

r-=-=-=7med. to dk. gray 
~ non-fissile shale 

. sandstone 

I· _· .- .·~1silty shale 
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Above the ••checkerboard" is 8.5 feet of 1ower Tacket 

Shal.e. The lowest. 2.0 feet is a. dark gray shale,. which 

grades into 3+ feet of a black fissile, phosph.atic shale. 

within the black shale is a zone of 0 .. 75-foot. thick, black, 

sparsely skeletal calcilu.tite nodules (sampl.e S). The 

fossi1s in these nodules include WlCt:ushed, juvenile 

amm.onoids (Figure 6) , and the conodonts :from the nodules 

show remarkable preservation. These nodules also contain 

numerous calcite spheres approximately 0.1 t.o 0 .. 15 llllll. in 

diameter; th.ese could be altered :c:adiola.rians by size and 

shape comparison with weli preserved phosphatized 

radio.larians illustrated from phosphate nodules in 

Midco:ntinent Pennsylvanian black shales by Kidder ( 1985}. 

Above the black shale is a 2 .5-foot. covered. interval., abov·e 

which is a O.25-f:oot zone of very Iileathered, rusty bro'iln., 

spax:sely skeletal calcilutite nodules. This is followed 

upward .by O .5-foot o.f med.iUlll gray, sparsely fossiliferous 

shale. 

Conodont abundance i.n the lower Tacket is only in the 

tens of elements/k.il.ogram for the lower gray sh.al.e Its 

fauna is dominated by Idioqnathodus sp. 1 and Adetognathus, 

vi th rare ~llisoni.a and Hindeodel.l.a parva. The abundance 

increases dramatical.ly upward into the .black shal.e, where it 

reaches about 600 elements/ki1ogram. The fauna is still 

dominated by ~ gna.thodus (!- sp. 1 and !· cf. I· sp .. 3) 



Fig·ure 6. Photonegative print 0£ black calcilutite nodule 
in lower black shale at Tacket .Mound. Note 
uncrusb.ed juvenile ammonoid and small calcite 
spheres, which. lltay be cal.cite-replaced 
radiolai:ians.. Bar scale = 5 .m..11. 
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but now l.dioerioni.odus and Gondolell.a bella are present. 

The abundance in sample 5 is not nearly as high 

(approximately 110 elements/kilogram.} as in the adjacent 
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black shale (approxL1mt.ely 600 eleillents/kilogram}, but the 

fauna is basically the sa.me. ~he abundance declines in the 

rusty nodules and shale above the covered i.nterval, to 150 

and 210 el.ement.s kilogram respe.ctively... The conodont fauna 

still is dominated by Idioqnat.nodus sp .. 1,. but a.lso contains 

Adetoqn~~, Diplognathodus and Ellisonia. 

The middle Tacket limestone is a 0.9-foot, gray, 

skeletal calcilutite (Figure 7}.. It. contains echinoder:Ms, 

brachiopods and molluscs, decreasing in abundance upwards. 

The conodont :fauna also decreases upwards, from about 420 to 

110 elements/Kilogram. The conodont fauna is dom.inated. hy 

I.diogna thod.Y,e sp. 1 e Also present .in order of decreasing 

abundance are: Hindeodus, Adetognathus, Ellisonia, I. ct. 

,1 .. sp., 3, A.etnotaxis, Diplognathodus and Hindeodella :ealla-
The upper Tack.et Sh.ale lies above the middle Tacket 

limestone.. The lowest 4 .. 5 feet (samples 11-13) is a. 

fossiliferous, da:ck gray shale, with the central portion 

covered. The fossil.s include gastropods,. echinoderms, 

brachiopods,. ostracodes, forams and juvenile ammonoids. 

Above this is a O ... 5-:foot, dark gz:ay calcilutite (sample 14) , 

with ra.re g·astropods and bt:achiopods. ovexlying this i.s a. 

thick sequence of bl.ack fissile and nonfi.ssile1 phospha.tic 
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Figure 7.. f'hotonega.tiv·e print of middle Tacket limestone at 
Tacket l'lound. Sk.eleta.l cal.cilutite, with 
echino der.11.s, brae h.iopods and skeletal d ebI: is., 
Bar scale = 5 mm .. 
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shales.. 'l'he lower 4 .5 feet. (samp1es 15-17) i.s a .black, 

fissile shale which grades upwards into 4.5 feet of a 

sparsel.y fossil.iferous, dark gray shale (samples 18-22) tt 

containing fcrams an.d ostracodes, with rare ech.inoder-&s .. 

Also within this sh.ale a.re two zones of dense, dark gray 

calcilutite nodules (samples 19 & 23).. The nodules from 

which sample 23 was taken are up to 2.0 feet in diaueter and 

up to 1.S feet thick, and they al.so contain nuaerous 

calci.te-filled fractures.. This gray shale grades upward 

into 10 .O .feet of nearly black, phosph.atic, platy shale 

(samples 24-29). Near the center of th.is shale is a 

0.., 75-foot, black cal.ciluti te {sample 21) , which 

petr:ographically is very similar to the .black calci.lut.i te 

nodules (sample. 5) in t:he lover Tacket Shale. '.l'his black 

shale grades upward into 4 .. 25 feet of dark gray, 

fossi.l.ife:i:ous shale, wi.th brachiopods, echinoderms and 

cl.ams. 

The conodont £aunas of: the upper Tacket Shale can be 

divided into 3 groups.., The lowest is from samples 11 to 13 

in the lowe:r gray shale. It i.s domi.nated by Idioqnathoaus 

sp. 1, with a few I- cfE 1· sp. 3 present 1n the base. 

Adetognsthu,e, E1.lisonia and Hindeodus are present at the 

base, but absent at the topc Idioprioniodus 1s present at 

both the base and top.. In the middle of the upper Tacket, 

samples 15 to 29 show a fauna that is dominated by 
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Idioqn.a.thOd us, Idioprioniodus and Gondolell.a. The 

extrapolated abundance for th.e b.lack, £issle shal.e (samples 

15-17) v-a.ries from a.bou.t 400 to 777 elements/kil.ogram.. The 

first appearence of Idiognathodus opp1etus, Gondolella 

sublanceolag and Gondole11a denuaa. in t.b.is study, occur in 

t.his sh.ale.. Dip1ognathodus appears in relative abundance in 

sample 15, aud I· cf. I. sp. 3 disappears above sample 17 .. 

The same conodont genera are present in the dark gray and 

nearly black, platy shales a.hove sample 17.. The only 

difference is: that t.hey occur 1.ess abundantl.y (tens to a few 

hundred/Kilogram) - 1"his could be due to an increase in 

deposition 0£ fine-grained siliciclastic material, which. 

woul.d hav·e di.lu.ted the conodont abundance an.d possibly kept 

the nearly bl.ack, pl.aty shale from appearing like the more 

familiar fi.ssile black shale. The highest faun al grouping 

occurs in the upper gray sbal.e, and is si.mi.lar to the £auna 

in the lower gray shale.. Abundance decreases .from the 

black, platy shale to only ten.s of elements/k_i.logram .. 

Idiogna.thcxtus i.s stiJ.l. dominant,. but the shal.e contains 

upw-a.rd-increasing numbers of Adetognathus, Aet:h9Etxis, 

ll,!isonia and Hinde2dus, along with. rare Qil?l2g:nat~2!!.g2 .. 

The sniabdr L~aestone overlies the upper Tacket Shale& 

I safilpl.ed. onl.y th.e I.ow-est. 1 .. 0 toot, which is a l.ight gray, 

skeletal calci.lutite, with bra.chiopods, ecb.i.nodei:ms, 

bryoz.oans and sponges.. Conodont abundance is only 11 



elements/kilogram., and the fauna includes Idiog nathodus 

opel.etu~,. !- sp. 1,. Hindeodus and ~thotaxi.s .. 

Oklahoma Hickory Creek (OHCkl 
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The lowest unit sampled at this locality is the 

"Checkerboara•t Li.mestone {Figure 8). Here it consists of a 

lower 0.5-foot, green-grey,. skeletal calci1-utit.e,. a midd1e 

0.25-foot, ID.edi.um gray, fossi.liferoas shale a.nd an upper 

0 .. 5--£oot, gr~en-gray, skeletal calcil.utite. which. i.s 

overlain by a O .1-foot, gray, skeletal calcarenite. The 

calcilutites cont.ain abundant gastropods, hrachiopods and 

bryozoans. The calcarenit.e contains abundant brachiopods, 

echinoderms, pyri tizect. hryo2oans and some moll.use fi:agllients,. 

most of which appear to be slightly crushed,. All three 

carbonate units contain some silt-sized gua.rtz. Conodont 

abundance: in th.is unit is 15 to 25 elements/kilogram. (see 

Table 2 for exact distribution of conodont elements)~ The 

fauna is dominated by Adetognathus, with rare Hi.ndeodus, 

IdiognathodB,g sp. 1 and KblisoB.!a .. 

The low-er Tacket Shale contains 2 .o feet of medium 

gray,. fossiliferous sh.ale at the base (samples 5-6), which 

grade~ upward. into 4 .. 0 feet of black, fissil.e to platy. 

phospha tic shale (samples 7-10),. whi.ch in. turn. grades up~ard 

into 7 .. 5 £.eet of m.edium gray, fossiliferous shale (samples 

tl-18}. Near the: center of the upper gray shal.e is a zone 



of gray, arg•illaceous, sparsely fossiliferous calciluti t.e 

nodules {sam.ple 15) , which. contain large gastropods and 
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small amieonoids.. In the lower gray shale, fossils are most 

abundant near the base, and include echinoderm:s, small. 

brach.iopods and bryozoans. In the upper gray shale, fossils 

are most abundant near the zone of nodules and. near the top 

of the shale unit, and include gastropods, ostracodesr and 

echinodei:-ias a 

There are three zones 0£ relatively high conodont 

abundance in tb.e lower Tacket. Shale.. 'J'.h.e lowest :Ls in 

sample 5, which. directly overlies the skeletal ca.lcareni.te 

at th.e top 0£ the Checkerboard, and contain.s slightl.y over 

3600 ele&ents/kilogram... It is do,uinated by lliognathodus 

sp. 1, but contains no !• cf. I. sp. 3.. Idiop rioniod.us and 

Adetogn~2 are fairly numerous. Al.so present a.I: e rare 

Ell.isonia, Aetllotaxi2 , Hindeodell.a parva and GondQ.!ella. 

belg.. sample 6 shows a great decline i.n abundance. The 

second zone of high abundance is in the black shal.e, which 

is dominated by Idiognathoaus sp. 1 and!• er. !F sp. 3, 

wi 'lh numerous fil.QErioniodus and rare Gondolel.la &ell.a, the 

fauna more characteristic of •corett shales. The 

extrapolated conodont abundance exceeds 395 

elements/kilogram i.n al1 sampie-s of thi.s black shale., It 

exceeds 2500 elements/Jdl.og~a• in sample 10, which is a 

black, platy sh.ale overlying the black,- fissile shale., Th.e 



Fi.gure 8. Lithology and conodont. distrihut.ion at Oklah.011a 
Hick.or_y Creek (OHCk) • See Appendix· A for exact 
iocation. See Figure 5 for explanation af 
symbols., 
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third abu.ndance peak is in the uppez: gray shale in sample 

14, where there are over 750 element.s/kilogram, dominat.ed by 

IdioqnathodJ!e sp .. 1, out also con.taini.ng Di.pJ.ognathodus and 

1 Gondolella, ~it Pa e:1.ement. Below and above the nodule 

zone, conodont abundance deci:eases to less than 100 

elemen.ts/kilogram. The fauna at the top, is dom:ina,ted by 

Idioan.athodus sp .. 1, w·ith minor nwabe:rs of Adetogna~. 

DiploqnathogY§. ano. !llisonia. 

overlying the lower Tacket Shale are two 1.im.estones .. 

The 1.ower is a 1.0-foot, green-gray, ax:-gillaceous skeletal 

calcilutite (sample 19}. The fossils include gastropods, 

brac.hiopods, bryozoans and echinoderms. Th.e exttapala.ted 

conodont abundance is a.bout 170 elemtmts/kilogra;s. It is 

do.mi.nated by Idiognathodus sp. 1, with rare .1 .. cf .. ! .. sp. 3, 

Hi.ndeodella parva and Adetoqnathus,. l:t has a sharp contact 

w•ith the overlying 0.5-foot,. grey, argillaceous caJ.ca.:cenite 

(sample 20}, which contains abundant echinoderm and some 

bracb.iopod debris (Figure 9) .. All grains are overpacked, 

and many have corroded Iliargins. This and similar units to 

t.be south nave oeen informall.y referred to as nmarl. zonesa 

(A. P. Bennison, personal communication, 1983}, a practice 

that is also followed here {see Figure 8).. The extrapolated 

conoclont ahund,rnce is over 1200 el.ements/kilogram. The 

fauna is dominated by Idioqnath.odus sp. 1, with rare I• cf .. 

l, ... sp6 3,. _!~thota.e:i§., Hindeodus, Idioprionioch1s, ~)..lisonia 

and Adetogna. thus-
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Figu::ce 9... Phot.onegative print 0£ "lfl.arl zonett at Hickory 
Creek. It is a skeletal calcarenite, composed 
almost entirely of echinoder1ns and brachiopods. 
Notice overpacking of grains. :Bar sea.le == S uua. 
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A.bove the ffmarl. :zone• is 5.0 feet of upper Tacket 

Shale. The base is 2.0 feet of dark gray, sparsely 

fossili£erous shale~ and grades upward into 3• feet of 
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black, fissile shale, which is badly wea.th.ered at the top. 

The ex:trapolated conodont abundance increases froill about 70 

elements/Jdlogram. upward t.o over 200 elements/kilograa at 

th.e base of: the blacx, fissle sha1e.. 'fhe gray and bl.ack 

shales are dominated .b_y Idiog;nathodu2 sp .. 1. Idiognathgdus 

cf .. I .. sp .. 3 and Idioprionio~ a:ce also present, in smaller 

numbers, in both sh.ales.. At the base of the bl.ack shale 

Diploqna.t.b.odus occurs along with three species th.at were not 

present. in the lower 'I'acket Shale: specificall.y·, 

Idiogna~Y.§: .Qe£letus, Gondol.el.l.a sublanceolata and 

Gondolella denuda. 

The uppenost saaple {24} contai.ned only 10 elements, 

which appear chalky white... The shale contained i.11pressions 

of many more e.lem€.nts than that, so I have concluded that 

most of the elements originally in th1s sample were 

destroyed by weatttering (Wx on .:figures 8, 10, 11 and 12}. 

This situation i.s much more prgvalent in sect.ions sampled to 

the south, where unfortunately many 0£ the biack, fi.ssi.).e 

sha1e samples ~ere barren or nearly so. 
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1'urkey ttou!!,t~.in {TkyMtl 

Only· the top 2.0 f:eet of the Checkerboard Limestone, a 

thick-bedded gray, sparsely skeletal cal.cilutite, is exposed 

at this locality (Figure 10) It has an abundance of 33 

elements/kilogram, and is by dominated Idiogna.t:hod~ sp. t, 

with rare ii iruleod .!!2 and Idio pri.oni.od us elements (see Table 3 

for exact distribution of conodont ele1Bents) a 

Overlying- the Checke:c-board is 13 .. 3 feet of lower Tacket 

Shale, with the .lower 3 .. 0 feet covered. All. of the shale 

samples above the Checkerboard show signs of veathering, 

therefore discussion of extrapolated conodont abundance for 

these samples would ne useless (see conodont abundance curve 

on Figure 10). Above the covered interval there is 8.0 feet 

of a da:r:k gray, sparsely fossiliferous shale, which yielded 

forams and ostracodes. This shale grades upwards i.nto 1 .. 3 

feet of a .black fissile, phospb.atic shale. Above this is 

1.0-foot of: iron stained,. mediuJt 91:ay shale. 

The lower gray shale yielded only- a :few Adetognathus in 

the l.ower part. (sampl.e 2) and a few I.diognathodus scattered 

throughout. The black, fissil.ia shale contained only- a few 

Idio9na.thod112 sp .. 1 ana. 1 .. c:f .. !• sp .. 3, along with race 

Idioptionio~ and Gondolell~ bella. '.?he: gra.y shale above 

the black, f~ssile sha1e contained only a few Id.io~kodus 

sp. l and !• ct:. 1- sp. 3 ... 



Figure 10. Lithology and conodont distribution at. 'l'tlr:key 
Mountain (Tky.Mt) • See Append.ix- A for exact. 
location. See Figure 5 for explanation of 
sy:mbo.ls .. 
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Between the lower and upper Tacket Shales is a •marl 

zone 11 , which is a 0 .. 4-foot tan, skeleta1 cal.carenite,. 

composed. m.a inly of echinoderm fragments, with phosphate 

nodules in th.e .base. Petrogi:·aphicall.y it is very si.m.i.lar to 

the ttroarl. zone"- at Hickory Creek" in that it shows 

ovei::-packing and coi:roded grain margins. This sample ( 12} 

has an extrapolated conodont abundance of over 7000 

elements/kilogram r lt is dollt.inat.ed • by Idiognath.odY§. sp .. 1 

and !• c:ta I-- sp. 3., which. ~ke up over 90% o.f th.e fauna., 

Alsq present in o:c·der of decreasing abundance are: 

IdiopriQ!!.!Q~, A detogn ath us , Gondolill2,., and '!lli§.5!!.i.! .. 

All of the upper Tacket Shale exposed here is a 

1.3-:foot, gray-black sh.al.e grading into 4+ feet of black 

fissile, phosph.atic shale. These shales also are severely 

weathered. Tb.e only conodon ts recovered were a few 

I.diog nathodY§. oppletu.s and !- cf. !- sp .. 3 Pa elements .. 

U.S. 75-71 St. Exit 

This section is similar to Turkey Mountain with respect 

to litho1ogy and conodont faunas (Figure 11). Sample 1 was 

taken from the top of. the 1.5 feet exposed of Checkerboard 

Limestone, a thick-bedded, gray, skeletal calcilutite. 

Con odoo t abundance is about 90 el.ements/kilogram.. '.Ibe fauna 

is dominated. by Idi.ognathodu2 sp. 1, wit.h rare Rinaeodus and 

Idioprioniodus elements~ 



Figure 11s Li.tho logy 
75-71 St. 
location. 
symbols. 

and conodont distribution at U.S. 
Ex.it. See Appendix· A for exact. 

See Figure 5 tor explanation of 
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Abov·e this limestone is 16+ fee-t of I.ewer- Tacket Shale. 

The lover 10 .. 0 feet is a medium gray• sparsely fossilif'eroo.s 

.shale, which contai.ns gastropods, small bi:achiopods, 

echinoderms and juvenile a.mmonoids. Near the top of this 

gra.y shal.e, there is a zone of 0~S-foot diameter, gx:ay 

silty,. calc iluti t e: nodules. Above t.his there is a 1 .. 5--foot 

covered .interval, with 5 ... 0 feet of: black fissil.e, pbosphatic 

shale above that. 

In. the gray shale, conodont a . .bunciance increases upward 

from about 10 elements/kil.ogram, in the base and center,. to 

about 80 elements/kilogram just below the covered inte:cval. 

Sample 5 fr om one of: the nodules vas barren.. ,!det ogna th.us 

is present th:coughout and was the only genus present in 

sample 3 in th.e middle o:f t.he gray shale.. Idioqnathodus sp. 

1 is present in sample 2 and dominant in sample 4. 

Idioprioniodus also occurs in sample 4 (see Tabl.e 3 for 

exact distribution of conodont eleme.nts) • Only one sample 

(6) was taken in the black f issil.e, phosphatic shale. The 

conod.onts sh.owed signs of weathering, and the atmn,dance was 

extrapolated. to only 8 t elements/kilogram. Present were 

Idiogna thod~ cf. !.• sp .. 3 and 1:aioprioniodus, along vith 

rare Gondo1ella &ella elements. 

Be-tlleen the l.ower and upper Tacket Shales is a 2 .O-foot 

covered interva1. Bennison et al. (1984., p. LJ.5} shows a 

"marl zone• at this interval, which I did not ob.Serve. 
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Above this covered interval 1s 3+ feet of upper Tacket black 

fissile, phosphatic shale. One sa111ple (7) -was taken, but it: 

vas found to be t.otal.ly barren,- due to weathering. 

aoove the b1 ack sh.ale is another short. covered 

interval,. then several feet ot: interbedcled. sandstones and 

sandy shales of: tke Coffeyville Formation .. 

Tiger Creek (Tg Ck.) 

At this section the sampling inter.va.l began. 7 .O feet 

below the black, fissile fa.ci.es in the lower Tacket Sh.al.e 

{Figure 12} • Although the type loca1.ity of th.e Check:erboarcl 

Limestone (exposures along Checkerboard Creek in sec . .22, 'l:. 

15 N ., R .. 13 E.,. Okmulgee County, Oklahoma} is only al>o11t 

1.5 miles awa.y41 the lim.estone coul.d not be located in Tiger 

Creek. The lower part ot the measured lower Tacket Sh.al.e 

consi.s."ts of a 5.0-foot medium gray, sparsely f:ossil.iferous 

shale (samples 1-6). ~his shale contains a Os4-foot zone 

(sample 5) of very fossiliferous shale,. containing sma11., 

gray calcilutite nodules and echinoderms, brachiopods, 

gastropods and small sol.ita.ry rugose coralss This zone is 

i.nformall.y call.ea the "low-er marl zone8 .. The gray sha.le 

grades upward into 2.0 feet o.f weathered, black, nonfissile 

shale (samples 7-8), which in tw:n grades upward into 

2.0-feet of bl.ack fissile, pho-sphatic shal.e (sampl.es 9-10). 

Above this is 1.0-foot of black, nonfissile shale (sam.ple 
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11), which grades upwards into 2.0 feet of medium gray, 

fossiliferous shal.e (sample 12-13), containing echj_noderms, 

brach.iopods, gastropods and small clams .. 

The l.owest 4 salliEJles of the lower '.racket Shale ar:e 

basically barren except for a fev scattered Idiogna:!;;!todus Pa 

elements {see Table 4 for exact dist~ibution of concxiont 

elements). Srun.ple S (KI.over marl zone") has an extrapolated 

conodont abundance of about 800 el.ements/kil.ogram-

Idioqn.a thod us sp., l ma.kes up about 90% o:f the fauna. AI.so 

pres<:,nt in decreasing order of ahund a nee is: 

l.d.ioprionio9..Y2, !_detoqnathus, and Ellisonia.. Above t.his 

zone conodont abundance drops, due to weathering, up to the 

top of the hla.ck, fi.ssile shale (sample. 10}.. At the base of 

the black shale,. Ellisonia and Adetognathus are lost, but 

Gondol.ella and !- cf .. 1,. sp .. 3 appear. sample 10 shows the 

highest ext rapola t:ed conodon t abun.dan.c-e i.n the black., 

fissil.e shale, at about 270 elements/ kilogram.. It is 

dominated by Idiogna~nodus, and also contai.ns 

Idioprioniodus, ftindeodella £arva and Gondolella 2ella. 

A.hove sample 10, abundance fluctuates somewhat, but the 

fauna stays basicall.y the saae* 

separating the lower a.nd upper Tacket Shale is sample 

14, a -Q .5-£oot m.edium gray, very £ossiliferous shale,. 

refered to in this study as a "marl zone" (see Figure 12}., 

It contai.ns small, gray calcilutite nodu1es as wel.l as 



Figure 12. Lithology and conodon.t distribution at Tiger 
Creek {TgCk.) • See Appendix A £or e-xa.ct 
location. See Figure S for explanation of 
symbols. 
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abuna.ant echinoderms, orachiopods an.ct molluscs., Its 

extrapolated conodont abundance is 1810 ele~ents/kilogram. 

It is dol'iin a.tea by .!,diognathodus, both 1· sp .. 1 and I- cf: .. 

1 .. sp. 3,. whicb. make up 75% of t.he fauna. Also pre.sent in 

decreasing o:cder of abundance are: Idioprioniodus, 

Ellisony, AdetoQ na thus and Dip1-ogna.thod a.s. 
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Th e l.o w e:r pa rt. of the upper Tacket Shale is co&pos ed of 

7. 75 feet of medium gray-, fossilif:erous shale (samples 

15-18), with echinoderms, small brachiopods a.nd cl a.ms and 

ostracodes. This grades upward into l.3 feet of iron.-

stained, black, nonfissile shal.e (sample 20). At. the 

interface bet.ween these two shal.es, there is a zone of 

l .. 0-foot diantet.er, brolifn calcilutite septarian nodules 

(sample 19} , which appear brecciated or desiccated 

internally, with tne void space fill.ed by blocky calcite 

(Figure 13) • The black, nonfissile shale grades upward into 

8+ feet 0£ black fissile, phosph.atic shale (samples 21-26). 

Above th.e "marl zone", conodont abundance in the upper 

Tacket markedly decreases,. and main1y Idiognathodu~ .is 

present... Sample 16 (just below the b:cown calciluti te 

nodules} shows a slight increase in abundance, from 4 to 20 

elements/kil.ogram, but. Adetouna:thus reappears m.aking up just 

over 35% of the sample. Tne 8 samples of upper Tacket 

b1ack, nonf issile and fissile- shale just above sample 18 

yiel.ded oniy 1 indet.ermi.nate Id.iognathodus Pa elem.ent. The 

poor recovery is due t.o weathering .. 
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Figure 13. Photonegative print of sept.ar-ian nodule in upper 
Tacket Shal.e at Tiger creek.. Void space in 
sparsely fossiliferous ca1cilutite is fil1ed 
with blocky calcite.. Bar scale = S m.11. 
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gsakva Little River (Ssk LR) 

A.t Sasakwa the studi.ed interval consists of 18+ feet of 

med1um gray, fossiliferous shale lying above the Se11ino1e 

Sandstone (Fi911.re 14)., The fossils include echinoderms, 

forams, ostracode:s, hryozoans and unid.entit:ied shell debris. 

In. this study th.is interva.1 is refered to as n1ower Tacketn 

because i.t overlies th.e terresti:-ial Selltinole Formation, 

whi.ch underlies: the Clieck:erboard Limestone elsewhere., and 

because A- P. Bennison (personal communications, 1984) 

believes that th.e upper •racket becomes separated from. the 

lower Tacket by sandstone south ot· 'figer creek. 

At the base of tne section, conodont abundance is 

almost 350 elements/kilogram. This value decreases upward, 

then from samp1e 7 remains at about 20 to 40 

ele11ents/kilo9ram to the top of th.e measured sequence. 'l'he 

compos.ition of the conodont fauna is fairly constant 

throughout the section. It is dominated by medium-sized 

Idiognathodfil?. sp. 1, but I- cf. I- sp. 3 is not present at 

this locality .. !detognathus, Ellisonia and Hindeodus are 

almost continuously present. Aethotaxis and Igiop ri.Dniodus 

are more spora.di.call.y present (see Table 5 for exact 

distribution ot conodont ele.ments). Thi.s section contains 

the only occurrence of liindeodU.§ el1isoni, which Swade 

(1985) indicated :1akes its lowest stratigraphic appearence 

in the Cooper Creek and Exline Limestone in Lowa .. 
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Figure 14. I.itholog·y and conodont distribution at Sasakwa 
Little River (Ssk LR)~ see Appendix A fur exact 
location. See Figure 5 f'or explanation of 
symbols. 
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DEPOSITIONAL 
IN'l'ERPR:£:TATl.ON OF 

LITH'OLOGIES 
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Depositional and diagenetic interpretations can be made 

for the lithologies of' the Tacket Sh.al.e by comparing the 

li th ologi.c and pal.eontol.og ic data vi th mod els put £0:r-th by 

Heckel & Baesemann {1975-), Heckel (1977, 1980, 1983) and 

Swad.e ( 1985) .. All these models are based on eustatic rise 

and fall of sea level as the basic control {see Figure l) • 

These models diff e:c- greatly trom the algal flotant model of 

Merrill ( 19 75) , w hi.ch has the black, fissile sh ale as the 

m;ost nearsh ore coiupon.ent o:f a cycle~ Because the entire 

Tacket and i.mmedi.ately adjacent limestones contain 110 

otherwise demonstrably shallow-water £acies. the evidence 

from this study best fits the eustatic cyclothem model. in 

which phosphat.ic black shales are offshore deposits. 

Black~Fissile and Nonfissile Shales 

In this study,. .both va.cieties of black shale dominate 

the other li.thol.ogies at most localities,. 111here they are 

found t.oget.her grading into one another (e .. g .. , Hi.ck:ocy Creek 

sam.ples 7-1 O anct Tiger Ci:-e-ek samp1es 20-26). Othex: than 

conodonts. onl.y rare forams were round in the black shale, 



and auuaonoi ds were found in the olack calcil.uti te nodules 

within the shale., '?he <.."Ombin.ation of black col.or a.nd lack 

of benth.ic fauna strongly suggests that the sea hot;tom was 

anox.ic at the- time of deposition. 
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In the black. shales there are no nonskeletal gmins 

larger than fine silt size; tnere:tore sources of coarse 

detritus were gui te distant duri.ng their deposition~ 

Ph.osph.ate nodul.es also are common in the black shal.e or both 

t.he lower ana upper Tacket Shale. The deposition of 

phosphate is most likely in deeper, low-oxygen water 

(Heckel, 1977; Ki.da.e:r, 1985} & According to this model 

phosphate is deposi. ted a.round th.e time of maximum 

transg-ression, wh.en a thermocline developed and quasi-

estuarine circulation was allowing di.ssol.ved phosphate to 

concentrate in the bottom water.. Al 1 this evi.dence 

indicates that the black shales of the lower a.nd. upper 

Tacket ShaI.e were deposited a.round the time o.f maximum 

transgression, when the sea bottom waters were cold and 

anoxic .. 

The nonfissile shales generally have a. loser cooodont 

abundance than the f1ssile sha1es. This coul.d be due to an 

increased sedi~entation rate of fine silt and clay, which 

wou.ld dil.ut.e the abundance. For these shales the seas 

probabl.y had not yet re-ached, or had already passed through, 

the point o:f maximum: transgression, an.d therefore the 

sources of f:i.ne detrital infl.ux were a little closer. In 
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all bl.ack sha1e, Idioqnathodus dominates the faunas, often 

accompanied by Idiopr:ioniodu~, Gondolella and rarely 

Diplognath.odus.. l'hi.s fauna .i.s charact.eristic of l!lany other 

Pennsylvanian ~ii.dcontinern. *core" snales {Heckel & 

Ba.esemann, 1915; Swade, 1985}. 

Medium to Dark Gray Shales 

The greatest differences between the gray and black 

shal.es is the presence of oonthic fauna and the lover 

abundance of conodonts in the gray sh.ales~ Invertebrates 

such as brachiopod.s, echinoderms, bryozoans. gastropods and 

clams indicate more oxygenated bottom waters.. Nevert.he1ess, 

the fact tha.t th.ese sediments still contai.n little or no 

coarser silt, indi.cates that 'the gray shales also were 

deposited offshore below effective wave base, in the "'core"" 

sbal.e of the cyclothem utodel of Beckel ( 1977) .. 

The conodont fauna also supports this. Although 

conodont abundance is lower than in the black shale, ra.rely 

over 100 elements/kilogram~ this decrease may mainly be due 

to a.n increase in deposition of' fine argi.llaceous material. 

Tne fauna is sti.11 d.om.inat.ed by Idiognathodus, and adjacent 

to the black. shale, Idi.opri.oni.odus and rare Gondolell!,. can 

be found (e.g., Tacket M.ound samples 18 to 22; Tiger creek 

samples 12 & 13}.. Fart.her from t.he black fissile facies, 

that is. nearer to the transgressive and regressive 



limestones, Elli.son!2., Hindeoaus, Aethotaxi.s and 

Adetognathus appear in greater numbers. 
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It appears that th.e g-ra.y shales w-ere deposited 

offshore, both before an.d after maximum transgression, when 

the water vas too shallow for a strong thei:-mocl.ine to be 

established. but still below the zone of abundant a1gal 

carbonate mud production. 

Skeletal Calcil.u.tites 

Bedded gray, skeletal ca.lciluti tes have relative-1.y 

abundant fo ssil.s that include brachiopods, gastropods, 

bryozoa.ns, ecliinoderms and encrusting fora.m.s.. 'l'he bottom: 

was oxygenated, and water depth was far enough above the 

base of t:he photic zone that the.re was some algal carbonate 

mud production. The •Checkerboardu at Hickory Creek is 

sli.gbily silty and i.s underlain by a sandy shale. This 

would indicate that it is a. transgressive ptmiddle"') 

1.iaestone. '.l'he Sniabar at Tacket Plound is overlain by a 

thick sandy shale; thus it is a regressive {nuppern} 

limestone. The middle 'l'acket limestone at Tacket Hou.nd 

appears to .oe the 11.aximum reg:cessive (though still. offshore} 

deposi.t between two zones of maximum transgressive black 

shale.. LOii nwnbers of Idiog n.athodus, Adetognathus and 

Hindeodus commonly found in these bedded calci.1uti tes 

support t.he soaew hat nearer:-sn.ore shal1ower water 

environment~ t.h.ough still. below effect.ive wave base. Gray 
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calciluti.te nodules are not nearl.y as fossiliferous and are 

f.ound in gray shales~ They are argillaceous and contain 

rare moll.uses or fine shell. deoris. They probably represent 

carbonate mud production too veak to form a continuous bed. 

Nodul.ar Bla~ Calcil.uti tes 

Nodular (and bedded), black calcilutit.es az:e found in 

black shales (e.gw, Tacket hound samp1es 5 & 27). Fossi1s 

that are pr ese11 t are pelagic, such as amwonoids and possible 

radiolarians. All black nodular- calcilutites sho-v conodont 

abundance that is greatly reduced from th.at of the 

surrounding shale.. This conodont f:a u.na is do11ina. ted by 

Ii!i~~~, with a scattering of the other genera found 

in the surrounding shale, and th.ere-fore appears to i::epresent 

essential.ly the same environment. 

Because the l.ack of hen thic fossils, particularly in 

nodules where pelagic ail.mono.ids were preserved, indicate an 

environment too hostile for henthic l.ife, algal production 

of the carbonate mud is precluded. This leaves the 

probabil:ity o:f an earl.y diagenetic origi.n. In all. nodules 

studied, the conodont fauna is similar in composition to the 

surrounding s11ale but at much. lower abundance., Many nodules 

also contain uncrushed aJU.monoids and possible replaced 

radiol.ari.ans.. Early ciiagenetic growth o:t cal.ciu11t carbonate 

in soupy uncompacted mud could have prevented compaction of 
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original material in the nod\11.es, and greatly 1owered the 

abundance of conodonts from. that apparent in the surrounding 

compacted shales. It a.lso would have protected th.e 

ammonoids from sea-rloor dissolution that apparently often 

ravaged aragonite organisms ill deep water Pennsylvanian 

,.core" shales (Malinky, 19 8 4} • 

Calcare-nit.es 

Most calcareni tes in th is study consist of the rtma.rl. 

zone-If developed at two local.1.ti.es, Hickory Creek and Turkey 

Mountain,- which a.re composed almost. entirely of overpacked 

echinoderm and brachiopod fragments with very little :matrix. 

They probably were deposited in water as deep as that of the 

adjacent gray shales during tim.es o.f little or no fine 

detrital sediment influx, or o-f gentle winnowing by deep 

water currents. 'l'he grains were not cemented at or 

fo11.owing t.he time of deposition, so as the sediJDents 

und.ervent. bur:i.al, the grains became overpacked, and many 

were crushed., as Heckel. (1983) described for transgressive 

and deep-w-d ter cal.carenites.. Many a1so show corroded 

aargins, which probably reflect the same sea-floor 

dissol.ution. that removed the a:cagoni te shells in thin core 

shales stud~ed by Malinky {1984)a 



BIOSTRATIGRAPHrc ASPECrs OF 
THE CONODOUT FAUNA 

58 

Si nee this for mat ion has u.nderg one a. tt.empted 

correlations based on lithology ( e .. g • , Jewett et a 1. ., 1965; 

Sing·ler, 1965), which h.av·e 1.ead. to &iscorrelations (Figui:-e 

2) , it woul.d be usefu1 to develop a hiostra.tigi::aphi.c 

approach.. Of: the a g·enera and 1 form. genus descri.bed in 

this study,. appear to be of biostratigraphic val.ue in the 

Tacket.. l,giognath.odus occurs throughout the Tacket, and 

Gondolella appears in and around the black shale fac:ies. 

For pu:c·poses of d.i.scussing biostra tigra.pny, the 

exposures of: Tacket Shale in this study are subdivided into 

the following general. units (Figure 15} in ascendi.D.g order: 

l} a basal transgressive skeletal calciluti.te (Checker.board 

Limestone}* 2) :lower Tacket: a) gray shale, overlain by b} 

black fissile and nonfissil.e, phosphatic shale1 overlain by 

c) gray shale,. 3) skeletal cal.ciluti.te, calcarenite, or very 

fossilif'e:r:ous sha.le (middle Tacket limestone/•marl. zone"), 

4) upPQr '.l.acket: a) gray shal.e, ovei:lai.n by b} bla.ck: fissile 

and non fissile,. ph.osphatic sh.ale, overlain by c} gray shale, 

and 5) capping Saiabar Limestone (t.o north) or sandy-

Coffeyvil.le Formation (t.o south). 



Figure 15. Occurrence of biostratigraphi.cally useful_ 
conodont species ln Tacket sequence of study 
area. See Figure S for lithologic symbols. 
Abbreviations fo:r lithologic unit.s are as 
follows: 
Sn= Sniabar Limestone 
CF = Coffeyville Formation 
UTS = Upper Tacket Shaie 
HTL = Miadle Tacket Limestone 
"~Z" = Marl Zone 
LTS = Lower Tacket Shale 
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"'LTsn = supposed Lower Tacket Shale 
Cbd = type Checkerboard Limestone 
"Cbd11 = supposed Checkerboard Limestone 
SF== Seminole Formation 
Abbreviations £.or conodont species are as 
.fol.lows: 
I1 = Idioqnathod.!1§: sp., 1 
I3 ==I-cf. I· sp. 3 
Io "" !• oppletus 
Gb = Goudolella be1la 
Gs = ~. subla.n.ceolata 
Gd =- G. denuda 
Horizontal scale is relative, vertical scale is 
1.3 inches = 10 :teet .. 
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'.f.he Checkerboara Limestone around Tulsa {Turkey 

Mountain, U .. s. 75) is dominated by Idiognat.hodus sp .. 1 .. with 

1esser amounts of Hinaeodus, Adetognat:hus and x::are 

IdioPrioniodu.s. About 25 miles south of Tu.Isa: at a l.ocal.ity 

{Dentonville sif·) about 3 mil.es from the type Checker.board, 

the fa llna in the 1.i me stone s imilarl.y is do:m.i.na ted by 

Idiognathod us sp.. 1, with .!U:.ndeodus.. This fa.una is quite 

different from th at in the basal lim est one ( rte heck erboard ") 

at Hickory creek about 60 miles north of Tu1sa, vhich is 

dominated by !rutl.Q.9.nathus. Above the Checkerboard in the 

Tulsa area is a horizon do.minated .by Adetognathus (TU.rkey 

Mountain, sample 3; U aS. 75, sample 3), lihich is not found 

above the basa.1 horizon (HCheckerboax:-dn} to the north. 

Because the "Chee kerboa.ra.n at OHCK is dominated by 

Adetogn.s!!l!!!&, it JI.light ei.ther he equivalent to tbi.s post-

type-Checkerboard hoi::izon to the south, or represent a 

nearer-shore biofacies of the type Checkerboard. 

Tne lower gray shaJ..e of the lower Tacket at locali ti.es 

Tacket Mound, Hi.ckory Creek a.nd Tiger Creek is dominated by 

!,giognathod!!§. sp. 1, with. lesser numbers of Adetoq nat.hus,, 

El.l.i~g,, ldi.oprioniodus and rare Gondo1ella bell.i!-

Hickory Creek sample 5 and Tiger creek sample 5 ha. ve 

extraordi.narily high conodont abundances, which may refl€Ct 

deposition at a time of reduced sedimeut.ation rates duri.ng a 

transgressive pulse. The nla.ck shale facies of the lower 
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Tacket at l'acket Mound,- Hickory Creek and Tiger Creek is 

dominated hy Idiosm_athodus (both !· sp. 1 and !- cf. !• sp .. 

3}, with Idioprio n.iodtis and .§2naolel.la bell.a. The l.over 

bl.ack shales sampled in th.e Tulsa area. ltere too weathered to 

produce- enough. conodonts to be ut.ili zed. The upper gray 

shale ot the lower Tacket. is domi.nated by Idioqnath.oo.us sp .. 

1, with. increasing amoo.nts of Adetognathus,. fil!ison.!a and 

Dipl.ognathodos. !?• bella and Idioprioniodus ai::-e p1-esent in 

decreasing numbers. 

The middl.e Tacket limestone of l'acket Mound is 

dominated by Idiognath.odus sp .. 1, but with so:me I- cf .. .t-
sp. 3, Mgognath.!:!§ lautus~ Hindeodus, E1lisonia aad 

Di:elognathodus.. The th:i::ee saaple-s of nmarl zones" in the 

middle part of the '.l'acke-t to the sottth are dominated hy 

Ili2qna!;hod.Y§. sp. 1, and contain .!.• cf .. !• sp. 3, 

Adetognath.u,2 laut.!!2, H.1.ndeod us,. :&llisonia and 

Di12;J_ognathodus.. They also include Idiop1:ioniodus and ~-

~lla. The .middle 'lacket limestone and the lowest pa.i::t of 

the upper Tacket Shale at Tacke.t .Mound are probably 

e-gui val en.t to the "lllarl. zones" to the south, because the 

former two together possess both a shallow and de.ep water 

conodont fauna as do the 8 marl zones .. hy themselves .. 

The lower gra.J shales of the up.per Tacket Shale are 

dominated by 1.di.og]!atbodus (!• sp .. t and !-. cf. 1• sp E 3), 

with Ad~natn.us, Rl.lison.ia and Idioprioniodu.s.. The black 

shale of the upper Tacket Shal.e is dominated by 
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cf. 1_ .. sp .. 3), and contains the 

first. occurrences in the segunce of !_., opp1etus, vit:h 

Idioprioniorum, G.ondlell.a bella, and the only occurrence in 

the sequence of Qondolella sublanceol.ata and Q_Qndo!ala 

denuda, .in t.he northern localities at Tacket ftound and 

Hicko:ry Creek. At Denton ville NW, a bout 2 miles .frOB1 Tiger 

Creek, 2 .. g_en.uda, was found i:o. a dark shal.e that a?pears to 

be in the same stratigraphic position as the upper Tacket a. t 

Tiger Creek, wh.ic.n. was too weathered to yield conodonts. 

The fauna of: the upper gray shale in the upper Tacket is 

ch.aracteriz ed by Idiognathod us sp. 1, with. rare 

Adetognathus, ~lognathodus, Ellisonia and Hindest~!Y§.-

The conodont fauna of the Sniabar Lilllestone at Tacket 

Mound includes Idiognat.hodus opplety§. a.nd Hindeodu.s .. 

Conodonts were not recovered from the Coffeyville sandy 

shales. 

The conodont faunas in the Tacket sh.ow good lateral. 

continuity in ttie sections sam.pled, -where conodonts were 

recovered. This makes it possible to coapa~e these £aunas 

with possible equivalents to the noi:-th. 

Heckel (1984) indicated. that the Exline Limestone 

within th.e thi.cK Pleasanton Group in north-central Missouri 

(Figure 2) contains. a shaly c:cinoida1 facies with abundant 

conoct.onts. The Exline near Chi1l.icothe, M.i.ssouri (Mi.d1and 

Br i.ck and Tile p:i t) , is dom.inated by Idiogn at.h.odo.s sp.. 1, 

with Hindeodus, Idioprioniodus and Aethotaxis. This 
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limestone shales out in western Mi.ssou::c-i and its horizon is 

difficul.t to find in the thick Pleasanton Shale.. In Linn 

county, Kansas (local,ity o.s. 69 northwest of Prescott). a 

probable Exline-equivalent crionoid-rich Shale contains 

abundant conodonts,, • dorninated by Idiognathodus sp. 1, with 

Idiopr.ioniodus and Adetognathus., As the Pleasanton th.ins to 

the south.,, the Exline horizon may be represented by· the 

whole low-er 'l'acket (see bel.ow) or just the lover part, in 

which Idiogriathodus .sp. 1 occurs without I· c:f. I. sp. 3 .. 

The entire TacJCet sect.ion measured in ea:st.-central Oklaho•a 

(Sasakwa Litt.le Ri.ver) also m.ay constitut.e a thickened 

Bxl.ine egui valent, because it too contains Idiognathodus sp. 

l, but not~- c£_ l· sp. 3. 

The Mound City Sha.le within the overlying Bertha 

Formation (Figure 2} contains a thin black sh.ale in the 

Kansas City ar:ea (locality U .s. 71) and also in Bou.rbon 

County" Kansas (localities LORB 6 BLO), where the ent.i:re 

Mound City thickens substantially to the southeast and joins 

the top of the Pleasanton (Under,mod, 19a4). The faunas 

from these black shales l.ook very sinlilar to the. faunas in 

both of the Tacket black sh.ales to the south at Tacket 

L'lound.. 'l'hey are dominated by Idiognat:hodus s.pa 1, and 

contain~- ct.!• sp. 3, Idioprionio~ and Gondolella 

~lla.. However, Gondolella sublan.ceol.ata and Gondo1ella 

il..§:!!Jlila have aot been found in. the H:011nd City Shale to th~ 



north.. Their stratigraphicall.y next closest reported 

occurrence is i11 the Hushpuckney Shale of the overlying 

swop1:= Formati.o.n (El.l.ison, 1941} of the Kansas City area. 

In t.erl'lis o.f tra.nsgressi ve-re-gressive sequences. the 

Exline should be equi.val.ent to th.e lover '.l'acket and the 
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Mound City to the upper Tacket. Three conodonts that seem 

stratigraphically use£u.1 i.n th.e Tacket, .I .. oppletu2 , § ... 

su.blanc~g and Q .. denuda, ha.ve not been found in supposed 

equivalents to the nortn. So any biostratigraphic 

correlations at th.is point must be based on Idioqnathodus 

sp .. 1 in the lowest portion of: the lower Tacket and!• cf. 

!• sp. 3 in the overlying strata.. Both occur together i.n 

the Hound City,. but only!• sp. 1 occurs i.n the Exline.. If 

the Exline is eguivalent to the entire lower Tacket, then 

during that time, !- cf. 1 .. sp. 3 was present only over the 

deeper stable water: of the thermocline responsible for the 

black facies, which is absent in the Exline and its 

equivalent gray shal.e horizon in eastern Kansas. An 

alternati.ve is that the Mound City is equivalent to both the 

lower and upper Tacket. bl.a.ck shales, and the Exline is 

egui\ralent to only t.he thin gray shale below the lower 

Tacket black. sh.al,e facies. 



SYSTEMATIC PALEONTOLOGY 

The locational notation system used in thi.s study llfas 

proposed by sweet in Cl.ark et al. (1981, p. WlS) .. 

PhJl um CONODONTA Eichenberg, 1-930 

Order CONODONTOPHORIDA Eichenberg,. 1930 

Genus AOETOGNATHITS Lane, 1967 

2 .,eecies.--cavusg nath.us lau~ GUNNELL, 1933,. p. 

286, Pl. 31,- figs ... 67, 68. 

Diaqnosis .. --Appai:atus seximembrate: .Pa element 

scaphate, Pb element angulate, n element dolabrate,, sa 

element alate, Sc I and Sc~ el.em en ts hipennate[ Austin 6 

Rhodes in Clark et al., 1961, p .. ii158-159 ]. 

66 

Remark§_.-!ftetoanathus was estahlish.ed by Lane for 

~a.VUSfillllfil!.2 spp a in which th.e free blade is longer than the 

fixed bl.a<ie .. fie considered all. Pennsylvanian cavusgnathus 

spp. to belong to Adetognathus. 

In this study two species were found. The two species 

were distinguished by the difference i.n the dextral Pa 

element.. The :camiforms for these two species are described 

together after !· gigantus. 

Range. --Upper Chester:i.a n-Lower Permian 



Adetogl!athus la,g~ (Gunnell, 1933) 

Pa ELEMENT 

Pl. 1, figs. 14, 15, 18, 19. 
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~VUSfil!~§ la..!lE.Y.2 GUNNELL,. 1St33, p. 286, Pl. 31, figs. 67, 

68; Pl. 33, fig. 9. 

Adetoqnathug laut~ (Gunnell} .. LANE, 196 7, p. 933-931.l., Fl. .. 

121, figs. 1-5, 7., 10, 11, 15, 17, 18. 

A.detogn!!!J!!!§. ill1_.Y§. (Gunnell) • P element... BAESEf! ANN r 1913, 

p. 697, Pl .. 2" figs. 29-31, 34 .. 

~scri.ptio~.--See Lane (1967, p. 933-934) .. 

Remarks.- There are both. dextral and sinistral Pa 

elements in the A· lautus apparatus. The dex·tral. ¥a eleaent 

of !· 1s.B!-!!2 can be di.stinguished f:rom that of !· giga~ 

by the lack of a large dentic.le at the posterior end of the 

blade. The sinistral ele.iilents of both species are of 

similar aorphol.ogy. 

Occurrence.--Checkerboard Limestone, lower Tacket 

Shale, middle Tacket limestone, "'marl. zone0 , upper Tacket 

Shale and Sniabar Limestone. 

~~al.--120 dextral specimens, 93 sini.stral. 

specimens$ .fi.gured specimens SUI 52226, 52227 .. 

Adetognathus gigantus (Gunnell, 1933) 

Pa EL.EM.ENT 

P1. 1, figs. 20, 21, 24, 25 



~vusgn~h!!~ ~!!1!!§. GUNNELL, 19.:B, p .. 286, Pl. 3~, figs. 

1, 8.e 
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Adetognathu s g:igaJl.tSc (Gunnell) .. LANE, 1967, p. 931-933, Pl. 

120, figs. 16, 18, 19; Pl. 121, .figs .. S, 12, 13, 16. 

Adetogn~lm,2 giqant.!!§. (Gunnell.) • P e-1.em.ent... BAESEMANN, 

1973, p. 696, Pl. 2, figs .. 36, 38-41 .. 

~sc1:i2tion.--See Lane (1967, 9::il-933) .. 

.. -A. qigantus also has both dextral and 

sinistral Pa elements. As previously indicated the dextrai 

Pa el.ement of J .. gi.gantus possesses a large denticle at the 

posterior end of the hl.ade . 

.Q££.!!ll.~---Checkerboard Limestone, low-er and upper 

Tacket Shale. 

Mater~al.-68 dextral specimens, 79 sinistral 

specimens. Figured specimens SOI 52230, 52231. 

Adetoo na.thus sp. 

Pb ELEHEHT 

Pl,. 1, fig. 13 

cavusgna!=,hgs ~us Gunnell. oz element.. van BITTER, 1912, 

p. 64, Pl.. 8, fig-s .. 1a-1d. 

~~rkodina sp .. A.. van BITTER, 1972, p. 7/t, Pl. 8 .r fig. 29. 

Adetoqnathus gigantus {Gannell.}. o, element. BARSEMANN, 

1973, p. 696, Pl .. 2, figs .. 33, 37 .. 

~§.£.Q-ption.--See Baesemann (1973, p. 696). 



Remar.lcs.-Th.is element of Adetognathus has fewer hut 

larger denti.cles than the corresponding element in the 

Id,i;oana!l!..,Qg_.fil?_ apparatus (se-e Pl. 3, figs. 4, 7} • 

Q£curr .. --Checker-board Limes t.one, lower:- Ta. ck:et 
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Shale, middle 1'acket 1.illlE-stone, "ma.rl zone" and upper Tacket 

Shalea 

Ha.terial.-43 specimens"' Figured specimen SOI 52225. 

M. EL~HENT 

Pl .. 1, fi.g. 12 

Cavusqnathus. Ne eie~ent. von BITTER, 1972, p. 64, Pl. 9, 

figs. Sa, Sb. 

Adetogna.thu~ giga.J!i.Y:§. {Gunnell) . N element. BAESEP.IANN, 

1973, p. 696, Pl. 2, figs. 26, 35. 

~§Uiption.--see aaese~ann (1973, p. 696}. 

!@m.ar.ic~ .. -Th e antei:ior process is short, adenticulate 

and outwardly curved .. These characteristics d1stinguish it 

from the M elements o:t Idiognathodus and Hi.ndeodus • 

.Q££!!ll~.--Checkerboard Limestone, l.over Tacket 

Shale, umarl. zoneu and upper Tacket Shale., 

Ma. teri .. --2 0 specimens • Figured specimen SU I 52 22 ti .. 

Sa ELE1'BN'l' 

A.detognatus qiqan!,g~ (Gttnnel1) .. A, el.ement. BAESEMANB, 

1973., p .. 696, Pl. 2, figs .. 28, 32 ... 

Description.--sea Baesemann (1973, p& 696). 
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Remarkg .. -The Adetognathus Sa element has a post.erior 

process,. in contrast to the nindeodus Sa element .. 

2£,currence.,--Checkerhoard Limestone .. 

£!a~ al .. - - 2 specimens. 

Adetognathus sp. indet. 

Pa. ELEMENT 

Remarks .. --These eleJUents represent partial pl.a.tform 

fragments and thus are .specifically i.ndetermina.te .. 

1fil_ teri al .. --6 0 specimens .. 

Genus AETHOTAXIS Baesemann, 1973 

II~ _species .. --A.ethotax is advena BA ESEMAN fl , l 9 73, p .. 

697, Pl. 3, figs .. 6-21. 

Diagnosis .. --A.ppa.ratus q uadrimem bra te: Sa elem.ent 

alate, Sb element near:l:y symetrical., Sc1 and Sc2- el.em.ents 

bipennate[ Sweet 6- C1ar:k in Cl.ark et al., 1981,. p. w 16"1 J .. 

.-Ba eseaann ( 19 73} found !- ad vena in the 

Cri. tzer Limestone and the Mound City Shale, and one of his 

parat.ypes came from the Sniabar Limestone. Although this 

indicates that !_ .. advena could be present in rocks of th.is 

study, I have not identified these specimens to the species 

ievel due to their fragmentary nature. 

Range. --Upper Pennsylvani.an 

Aethotaxis sp. 

Indet. s ELEMENTS 
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Rema:r:k_g-The speci.ll!lens recovered were too fragmentary 

to positively differe;ntiate between t.he four S elements in 

th.is apparatus. These fra9J11ents can be recognized by the 

relative thickness of the process. There is also a 

noticeable color difference be-tween the white matter in the 

cusp and denticles, and the ail.ibe:c: color:ed process. 

Occurr~---Lower Tacket Sha.le, midd.1.e Tacket 

1.imeston.e, •marl zone•, upper: Tacket Shale and Snia.har 

Limestone. 

. 
Genus DIPLOGNATHODU5 Kozur & Berrill !:!!:. Kozur, 1975 

fiE,g s peci.es .--Spathognathodus coloradoens.i..s .l.1URRA Y & 

CHRONIC, 1965, p. 606, Pl. 72, figs. 11-13. 

Diagnosis.--Apparatus seximembrate: Pa element 

scaphate, Pb element angulate, M element dolabra.te, Sa 

element ala te, Sb and Sc element bipennate[ Sweet and Clark. 

J.n Clark et al-, 1981, p .. W 167 ]. 

~mark:2 .. --one species is recognized in this study .. 

Though an apparatus has heen reconstructed for this genus, 

th.e- only elem.eat identified in this study .is the :ea element. 

!!snge. -Uppec Carboniferous-Upper Permian. 

Dip.logna th29.Y§; ill.inoisensis Merrill, 1975 

Pa ELEMENT 

Pl. 3, figs. 1-3 



Ozarkodina n .. sp. B. .P element., BAESEMANN,, 1973,. p. 707, 

Pl. 2,, fig.. 17 (only) • 

Diplognathodus illinoisensis MERRILL, 1975, p .. 50-51,- Fi.g. 

1, nos. 36-40; fig .. 2.- no .. 3 .. 

Desc:ciption .. -See M'eri:i11 (1975,, p. 50-51}. 
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Remark2 .. -Pa elements of Q .. ill.inoisensis have a longer 

platform length and greater ni1mber of discrete a.en ticl.es 

than th.ose of: Q. i.owensis SiADE (1965).. Th.e Fa. element of 

Q_., i.llinoisensis has a length,/heigbt ratio of 2.0 or more,. 

while !!• iowensis has a ratio of 1 .. 7 or less {Swade, 1985}. 

Q• sp. 2 of SWAiJE ( 1985),, ha.s posteriorly fused denticles, 

which. distinguish it from Q. ill.i.noisensi.s .. 

.Q,£~~---Lower Tacket Shale, middle 1'acket 

limestone, "'marl 2:on.e" and upper Tacket Shale. 

~terial.--54 specimens. Figured specimens SUI 

52252-52254 .. 

Genus ELLISONIA Muller, 1956 

EL1isonia MOLLER, 1956, p. 822. 

S~epanpvitee KOZOR, 1975, p. 22 . 
. . 

El.,!isonia MOLLER. von bITTER & l'lE.HRII.L,. 1983, p. 17. 

Iz~ ~pecies .--El.lisonia t.riassica. .Mul.ler, 1956, p. 

822, Pl.. 96,, figs.. 12-14., 

Diag_nosis .. --Appar-a.tus seximem.brate: Pa el.ement 

angula.te,, Pb element digyrate, ff element digyrate, Sa 



elem.ent alate, Sb ele.ille-n.t digyra.te an.d Sc element 

bipennatefS\rnet in Clark: et al., 1981,. p .. W'152). 
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Remar:k.s.--One species, E .. con.tlexa,. was found in this 

study. Von Bitter: & M.erril.l ( 1983} state that this species 

does not contain a !>a el.em.ent, and there were no elements 

resembling a Pa element identified in this study. 

i .. conflexa is ch.a.racterized by robust. elements, vi.th a 

large basal. ca vi t :y-, aTJ.d t ew den ticle s vi. th wide spacing. 

The Pb, l'1 and Sb elem.ents are difficult to con:fuse. rith any 

other Pennsylvanian genus due t.o their l.arge, flaring .basal. 

ca vi.ties .. 

Rapge.--Lower Pennsylvanian-Upper Triassic. 

Ellisonia confl~ (Elli.son, 1941) 

Pb ELEMENT 

Fl. 1, figs .. 16, 17 

Delotaxis? confleg (Ellison).. oz? element.. von BIT'.rE.B, 

1972, p .. 73-74, Pl. 14, figs. ija, 4b. 

!Uli.sonia £2lli~i!. (Ellison) • Oz element. von BITTER & 

MERRILL, 1983, P• 19, Pl .. 3, figs .. q, 8; Pl. 4, figs. 

1, 4, 7, 10, 14, 18; 21. 5, figs. 12, 20; l?l. .. 6, figs .. _ 

1,. 5,. 9, 13, 16, 20, 26; Pl. 7, f;igs .. 11, 15, 19, 23,. 

28, 30,. 3tJ --

Descriptiog .. --see von Bitter & 11errill (1983, p .. 19} .. 



~~2,--The wide, flarin.g basal. cavity and lateral 

bowing make this el.ement easily distinguishab1e., 

OC£.!!E~ .. --Lower Tacltet Sha.le, raiddle Tacket 

li.mestone, nma:i:-1 zone"" and upper Tacket Shale. 
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Kateri,g,!.--20 speciruens. Figured specimens SOI 52228, 

52229. 

Ii ELEBENT 

Pl. 1, fi.gs .. 22, 23 

Del.otaxis? con.f'leg (E.11.ison). Ne? element. von. BI1't"RR, 

1972, p. 73, Pl. 14, figs. 2a., 2h. 

Ellisonia confl.exa (Ellison} .. Ne element., von BITTER S 

HERlHl.L, 1983, p .. 19, Pl .. 3, figs .. 12, 16, 21; Pl.. 4, 

fig. 15; Pl. 6, f~g. 2; Pl. 7, figs. 7, 20. 

Descri.ption .. --See von Bi.tter & Merrill (1983, p .. 19}., 

!!a~§. .. -The elliptical basal cavity and large horn 

like cusp make this ele11ent easily recogniza;bl.e. 

Occurr~.--Lower Tacket Shale and "marl. zone•. 

~terig~--6 specimens. Figured spec1mens SUI 52232, 

52233 .. 

Sa ELEMENT 

Pl. l, fig .. 29 

Delotaxis? confled@ (Ell.ison). Tr el.ement.. vou BITI'ER, 

1972, p. 13, Pl. 16, figs. la-1d .. 



El.lisonia confl.ex:a (El1ison}., Tr eleaent.. von BITTER & 

MERRILL, 1983, p. 19, Pl. 3,. figs. 3, 7, 15, 19, 23; 
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Pl. .. 4, figs. 9, 13, 17, 21; Pl .. 5, ti.gs .. 7, 11; Pl.., 6, 

f'igs. 12, 22,. 29; Fl~ 7, figs. 2, ll-., 6, 10, 14, 18, 21, 

.33, 36 .. 

De-script.ion .. --see vun Bitter & Merrill (1983,. p .. 19}., 

~marks.-The robust nature of t.he element, wide 

spacing of the denticles and the wide aboral groove beneath 

all three processes distinguish. th.is element .froa the Sa 

element of J,:dioprioniodus • 

.Q££.!!Il:~---Lower Tacket Shale, middle Tacket 

limestone and •marl zone~. 

M.aterial..-6 specimens.. Fi.gured specimen SOI 52.237 .. 

Sb ELEMENT 

Pl .. 1, fig. 28 

Pri.oni.odus? confl.£!.~ ELLISON, 19Q.1, p .. 114, Pl. 20, £ig .. 

25. 

~lotaxis? conf1eg (El.lison.} .. El? element. von BIT'r:ER, 

19 72, p. 73, Pl. 14, figs. 1a-1c. 

Unassigned B3 ele.16-ent .. BAESEl.'lANN, 1973, p. 708, Pl. l, fig. 

4. 

El.lisonia £Onfltl.s. (Ellison) • Pl element.. von BITTER & 

MERRILL, 198.3, p. 19, Pl.., 3, figs .. 1, Sr 9, 13, 17, 20; 

Pl. !I, figs. 2, 5, 11, 19; Pl. .. 5, figs .. 1,. 4, 5, 8, 9, 



13, lfJ, 16, 17, 2:1; Pl. 6, figs. 3, 6, 7, 10, lij, 17, 

24" 25-, 27 .. 

Desc:ci}'.?tion .. --see von Bit..t.er & Merrill (1983, p .. 19}. 

Re~2 ... --This element has a large,.. triangular-shaped 

basal cavity and large recurved cusp, which make it ea.si:Ly 

recognizable .. 

occurr~.--Lowe-r Tacket. Shale, middle Tacket 

limestone, "J1.1.arl zone" and upper Tacket Shal.e .. 

ha terial.--13 specimens. Figured specimen SUI 52236. 

Sc ELEMENT 

Fl~ 1, figs 26, 27 

~lotaxis? conflexa (Ellison).. Hi e.leiaent. von RITTER, 

1972, p .. 73, Pl~ 12, figs. 1a-1c .. 
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Unassigned B1 el.emen.t. BAESEMA.~N, 1973, P- 708, Pl. 1, fig. 

1 ... 

Ellisonia contl.exa (Ellison}. Hi element. von BI1"l'ER & 

HERRILL, 1983, P~ 19, Pl. 3, figs .. 2, 6, 10, 11, 14, 

18, 22; Pl- 4, figs .. 3, 6, a, 12, 16, .20; Pl .. 5, £igs. 

2, 3, 6, 10, 15, 18, 19; Pl. 6, figs. 4, 8, 11, 15, 18, 

21, 28. 

Qgsci:iption. --see von Bitter & Merrill (1983, p. 19). 

~ma.r.lc2 .. -This element differs from the Sc element of 

Idiopri.oniodus by being more massive and having a wider 

ahoral g-i:oove and more wid.ely spaced dent.icles. 



Occarr~.--Checicerboard Limestone,- lower Tacket 

Shal.e, m.i.ddle Tacket lilllestone and 11m.arl zonen .. 
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Haterial.--55 speci111ens. Figured specimens SU.I 5223'+, 

52235. 

Genus GONDOLELLA Stauffer & Plummer, 1932 

l'l..e&. 2 pecies.--Gondoltlg elegantula STAUFFER 6 

PLUMMER, 1932,- p .. 4 l-i.2, Pl., 3, figs .. 5, a. 9. 

P!a9ogs:is .. --Apparatus septim.embrate: Fa eleraent 

segndnate or segm.iniplanate, Pb element angul.ate, l'1 element. 

dolabrate, Sa. element alate, Sb element d1gyrate, sc and Sd 

elements bipennate[modified froa 1mn Bitter, 1976, p. 5]. 

~~~--In this study, three species 0£ ~dole.lJ.a 

were recognized .bj their Pa element.. There are t.wo 

platformed species, G. bella and §_. subl.anceolata, and one 

nonplatformed species, §_. denuda .. 

'.two slightly di£fe:cent Pb elements were found in tids 

study. One possi.bl.y belongs with the platformed species, 

th.e other with 2 ., f!enuda. The remaining ra.miforJlls could not 

be distinguish~d among the three species. 

~nge .. -Mi.ddle Pennsylvanian-tower Permian 

i?.Qndolella bell.a Stauffer & Plummer. 1932 

Pa ELEMENT 

P1. ~, figs~ 9-11 



Gondolella bel.la STAUFFER & PLUMME'!i, 1-932., p .. 42, Pl. 3, 

figs. 3, ~; CL AR.K 6 MOSHER, 196 6,. p. 383-384, Pl.. 45, 

figs .. 1-9; Ple; 46, figs. 3-6. 
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Gondolel.la sp .. 2:.. SWADZ,- 198.5, p. 63-64,- fig. 18., nos. 3.S, 

36. 

Description. -Clark & Mosher ( 1966,. p. 383-3<.i 4}. 

Remarks .. -!1 ... bell.a can be distinguished from G. 

fil!hlanceolata by the presence of only a short free blaae in 

the Pa element .. if one is present at all. 

oc~~---Lo.er '.racket Shal.e, "'marl zonen and upper 

Tacket Shal.e. 

lh!.tfiltl .. -155 specimens. Figured specimens SUI 

52280-522&2. 

Gondolella denuda Ellison, 1941 

Pa ELEMENT 

Pl. 4, fi.gs. 14., 15 

Gondolella denuda ELLISON, 1941, p. 212., Pl. 20, figa 54; 

Pl .. .21, figs. 1, 2, 3tic. CLARK & MOSHERr 19-66, p. 385,. 

Pl .. 46, figs. 15-19; von BITTER & MERRILL, 1980, p. 

29-33,- figs .. 9A-9J. 

~scriQtion .. --See Clark & Mosher (1966,. p. 385}. 

Remarks.-.§_ .. denuda. is distin.gui.shed from the other 

species of GondoltllJ! in this study hy not having a 

platform .. 

Occurr~.--Upper Tacket Shale. 



~~rial..--108 spec1.mens... Figured specimens SUI 

52284-52285. 

Gondole1H sublangg_glata Gunnel1, 1933 

Pa Element 

Pl. 4-,, figs .. 12,- 13 
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Gondo1-ell.a sublan~olata GUNNELL, 1933, p. 278,- Pl. 32,., 

figs. 53-55; CLARK & MOSHER, 1966, p. 387-388, Pl. 45, 

figs .. 20-30; P element- RAESEMANN,- 1973, p. 708, Pl. 

l, figs. S, 9 .. 

De scri._ptio.n_ .. --See Clark 6 M:osher ( 1966, p. 38 7-38 8) .. 

Bemark2 .--~- ,sl!blanceol~ has a long free blade with 

the anteriormost denticles mostly higher than t~e posterior 

dent.icles. 

,Q£currence .--Opper Tacket Sh.ale. 

~tei:ial.--55 speci.mens. Figured specimen SUI 52283. 

Gondole11.a sp .. 

Pb ELEMENT 

Pl . 4 ,. figs • 1,. 8 

Bryantodus camera!l!.2: GUNNELL., 1933,. p. 268, Pl. 32, fig. 47. 

P:cioniodina? callterata (Gunnel1} .. EI.1..ISON, 1941, p. 118, Pl. .. 

20, figs. li-8, 49, 53 .. 

Gondolell.a sublanceol.ata Gun.nel.l.. Oz eiement.. von Bii'TER, 

1976, P· 12,: figs .. 2c,. 2Df' 6A-6F. 



Gondola~ denuda .Ellison. oz element. von BlTTEB &-

MERRILL. 1980, p. 33, figs. 9K, 9L. 

l!!t~£tion.--see von Bitter (1976, p. 12). 

Remark2 .-'.l"h.is !1b element can easi.ly he distinguished 
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from the Pb el.ement of Idiognathodus by its short posterior 

process .. 

In this study two types of gondolellid Pb elements vere 

cecognized. The specimen in Pl. tt, fig. 1 represents the 

type of Pb el.e!i.ent. found with. 2 .. denuda in the upper Tacket 

Shale. .Except for the posterior process, this Ph element 

wit.h its nearly erect. cu.sp and dent.icl.es, resembles the Pa 

element of Q. denuda. 

The specimen in 1.)1. tt, fig. 8 represents the type of Pb 

element toond with the platformed species, !?.- and i• 
fil!bJ.anceola~, in the lower and upper Tack.et Shale. The 

denticles and cusp are: more reclined and the post.erior 

process bends downward at a steeper a.ngle. 

Qf_carrence .--Lover Tacket Shale, 0 marl zone" and upper 

Ta ex.et Shal € .. 

~terial.--32 specimens. Figured specimens SOI 52272, 

52273. 

M ELEM:BNT 

Pl.... 4, fig.. 3 
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Gondolella sublanceolata Gunnel.1. Ne elementr von BITTE:R, 

1976, P- ta. figs. 9A-9H. 

Gondol.ella denuda El.lison. Ne element. von dl:TTER & 

MERRILL, 1980, p. 2~-33, rigs. 90, 9P. 

~scr:f..ptiona--See von Bitter (1916, p. 18) .. 

Remar:k:2 .--This element can be di.stinguishecl from. the Sb 

el.ement of Gondolell.~ by its lack of a pr-oaJ.inent apmn (von 

Bitter, 1976, p .. 20). Also the dent.icles on the anterior 

process of the M eleiD.ent a.re smaller th.an those on the 

posterior process. 

Oc~~ .. --Lover and upper Tacket Shale .. 

~terial. .. --15 specimens. Figured specimen SOI 52275 .. 

Sa ELEMENT 

Pl. 4, fig. 2 

Gondolella su.blan£.§olata Gunnel.1.. Tr element.. von BITTER, 

1976, p. 22, ii.gs. 2M, 11A-11E. 

Gondo1ella denuda Ellison.. Tr. el.eme.nt. von BITTER & 

MERRILL, 1980, p. 29-33, fig. 8N. 

~script.ion.--see von Bitter (1976,. p. 22). 

~!A!:1£~ .. -This Sa clement is easily distinguished £rom 

other Sa elements in thi.s study. Its processes are usually 

broken close to the cusp .. The tips of the cusp and 

den ti.cl es are vh.i te in color, whi1e the lower parts or the 

element are amber. 

Occurrence.--Lower and upper Tacket Shale. 



Material.--7 specimens.. Figured specimen SUI 52.274. 

Sb ELEl!ENT 

Pl.. 4, fig. 4 

,;;yn.prioniod~ microdenta ELLISON, 1941, p.. 199, Pl. 20, 

figs. 43-46 .. 
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Q.QJ!do1-ell.a subl.an~~ Gunnell... Syn element. von BITTER, 

1976, p. 20-~2, figs .. 2K, 2L, lOA-lOF .. 

Gondolella denuda £11.ison"' Syn elemen.t. von BITTER & 

MERRILL, 1980, p. 29-33, £~gs. 95, YT. 

Description .. -See von Bi.tter (1976, p .. 20-22). 

l.!H!.li~& .. -Von Bitter (1912, p. 60; 1976, p. 20, 2~) 

noted that the types o:t .:iin.E,rioni9dina microdenta a.re 

elements of Gondol.ell.a, but that later authors have use,d the 

name :for the ti element of Idi.ognathoru!§. Von Bitter ( 1972, 

p .. 60; 1976, p .. 22) indicated that the specimens Ellison 

described have more robust processes, are more nearly 

symmetrical and have a. more prominent inner apron than the M 

element of Idioqn2!;_hodus .. 

occurr~&--Lover Tacket Shale, •marl zone" and upper 

Tacket Shal.e. 

1'12.~al.--lJ.O specimens. Figured specimen SUI 5.2276. 

Sc ELEMENT 

Pl. 4, fig. 5 
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o1 element. (Prioniodus? QQ~} Ellison... BARSEM ANN, 1973 # 

p. 708, Pl. 1~ figs., 3, 7. 

Gondolella s\lbl.anceol.ata Gunnel.l.. Hi element. von Bii'TER, 

1976, p .. 16, figs .. 2G, 2Q, BA-8.E. 

Gondolella denuda Ellison.. Iii element.. von BIT'rEB & 

KERRILL, 1980, P· 29-33, ±igs. 9a, 9N. 

~scription .. --See von Bitter (1976, p .. 16). 

Remar:ks.-This element is easily recognized by its high 

slender cusp an.d 1.ts strong arch.. 

Occurr e nee .. --Lower and. upper 'l'acket Shale .. 

M.a~al .. --33 specimens.. Figured specimen SllI 52277 .. 

Sd ELEMENT 

Pl .. Q, fig·s .. 6, 7 

Gondolell.a sublanceol.ata Gunnell... Lo element. von BITTER, 

1976, p .. 14, f:igs .. 2E, 2F, 7A-7H .. 

~ndoJ.ella denuda Ellison. Lo element.. von BIT'l:ER & 

MERRILL, 1980, p. 29-33, .figs. 9Q,, 9R., 

~§£riptions--See v·on Bitter (1976, p .. 14) -

lli!!!!a:ck2 .-Al.though it also has a high. cusp, this 

element differs from the sc element. The processes of the 

Sd element are set approximately at a 90-degree angle, 

whereas in the Sc element, the processes are nearly 

straight .. 

occurrence.--Lower and upper Tacket Shal.e. 
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J.lla.terial .. --15 Specimens. :t'i.gured speci.wens SUI 52278, 

52279. 

Genus HINDEODOS Rexroad & Furnish, 196~ 

Hindeod!!.§E REXROAD & FURNISH, 196ti, p .. 671. 

Anchi.gnfil:A.Qfil!§ SWEET, 1910, p. 7. 

Spathognathodus BRANSON & MEHL. MER.RILL, 1973, p. 303. 

Ozarkodina BR.AN SO Iii" & aEHL.. BAESEHANN, t 9 73, p. 70 4 .. 

Hindeod!!.§: REXROAO & F'O'R.NISU.. SWEB'.l', 1977, p. 203-205. 

!J.~ species.--Tri.chonodella im.eerfecta REXROAD, 1957, 

p. 41, Pl. 4, figs. 4, 5 = S2ath.oana thodus cz::istul.us 

YOUNGQUIST & MILLER, 1949, p .. 621, P-l. 101, figs._ 1-3. 

Diagnosis.-Apparatus sex·imemhrate: Pa el.emen.t 

scaphate, Pb el.e.ment ang·ulate, M element. dol.a.brate or 

digyrate, Sa element alate, Sb elE;uent digyrate and Sc 

element bipennate[ sweet & Clark in Clark et al., 1981, p .. 

W167] .. 

~~~--ln this study I two species were recognized by 

t.b.ei.r Pa elements,, !• u1inutu2 and g. ell.i.soni. The 

remaining eJ.e111ents of th.e two speci.es are described together 

he-cause 0£ their great simi.lari.ty,., 

Range .. --Lower IU.ssissippi.an-Low-er Triassi.c. 

Hincreodus el.lisoni (Merrill, 1973} 

Pa ELEMENT 

Pl.. 1, fig .. 1 



Spathoqnathodns elii.soni MERRILL, 1973.- p .. 30.S, Pl.. 1,- figs. 

16-27; PL. 2, figs. 29-37. 

Ozarkodlli n .. sp .. A.., P element. BAESEflANN, 19 73,. p .. 

706-70 7, Pl .. 2, figs .. 18, 21, 22. 

Description.--See Merrill (1973, p. 305). 

~!!fil~ .. -The Pa element of ff. ,!tblisoni can be 

disti.nguished from !!• minutus by its l.ack of a large cusp, 

more numerous den ticl.es and less arching. 

occurr~ .. --Lower Tacket. 

£1.g,terial .. -18 specimens. Figured specimen SlJl 52213. 

Hindeodus .!Q,,DUtUS (Ellison, 19fl.l) 

Pa :ELEJ.11:ENT 

Pl. 1, figs. 5, 10 

ID?a thod us m inutus ls LI.ISON, 1941, p.., 120, Pl.. 20, figs. 

50-52. 

Anchignilho~ minu.!:..Y§. (Ellison} • von BITTER,- 197 2, p. 

65-66, Pl.. 6,. figs .. 2a-2i ... 

~s,;1:ho_g_nath.Qfil!§: i!t:inutus {Ellison). MERRILL, 1973, p .. 

305-308, Pl. 1, figs. 1-14; Pl. 2, figs. 1-28. 

Ozarkodina minuta {Ellison}. P element. BAESEMANN, 1973,. 

p. 704-705, Pl .. 2,. figs. 14, 15, 19, 20 .. 

Description ... --See tterri.11 (1973, p. 305-308} .. 

Remark.~.-Th.e denticl.es of !!- minuta become more 

reclined toward the posterior end of the p1atform. Also see 

under the Remarks tor [. !¥;1.!isoni.. 



9£.9!!"£~ .. --Checkerboard Limestone,. lower Tacket 

Shale,. middle Tacket lh1estone,. •marl zone" and Sni.aba:c 

Limestone., 

86 

Mat.erial.-- 42 speci111e-ns. Figured specimens SUI 52219,. 

52220. 

Hin.de~ sp .. 

Pb ELEMENT 

Pl& 1, figs. 2, 6 

ozarkodina? curva!s, Rexroad. von BITTER, 1972, p. 74-75, 

Pl. 8,, ti.gs. Sa-Sf. 

ozarkodi.na minuta (Ellison). o1 element.. BAESE.MANN, 1973, 

p. 705, Pl. 2, £igs. 6, 11-13. 

~scription.--See Baesemann. {1973, p. 705) e 

Be~,§_.-The steep downward growth of the anterior 

process and the great inward curvature of the whole elem.ent 

distinguish i.t from the other Pb elements of this study .. 

QQ~~----Checkei:-board Li.&estone, l.ower Tacket 

Shale, middle Tacket li.mestone, "marl zone" and upper Tacket 

Shale. 

f'iateria.1 .. --2 4 specimens.. Figured specim.ens SUI 52214r 

52215~ 

1'l ELEMENT 

Pl. .. l,. £igs .. 7, 8 



Ellisonia teiche.cy sweet? Ne elemen.t~ von BITTER.,. 1972, 

P~ 10-11, Pl. 10, .fig·s. 1a-1d. 

87 

Oz:arkod iona minutif {Ellison} .. ·N element.. BAESEMANN, 1973, 

p. 705, Pl. 2, figs. 4, 5. 

~scri;etion. --see Baesemann ('1973,. p .. 705) .. 

.. --T11 is fi element is di.s tin g11ished by the i.nvard 

bending of the posterior process and th.e postion of the 

anterior process. 

Occurrence.--Mid.dl.e Tacket limestone and 11m.ar1 zone0 • 

ns.teri.£!1 .. --6 specimens. Figured specimens SUI 52221, 

52222. 

Sa ELEMEN"T 

Pl. 1, fig. 3 

Ellisonia teicherti sweet? Tr element.. von .BITTEB, 1972, 

p. 72, Pl. 15, fig. 5. 

gzarkodina minuta (Ellison}. A3 element. BA.ESEftANN, 1973, 

P~ 706, Pl. 2, fig. 7. 

Descri.ption. --See Baesemann (1973, p .. 706} .. 

Remarks .. --The Bindeodus Sa elemen.t differs from the 

other Sa elements of this study in that it 1.acks a posterior 

process. 

Occurr~.--Checkerboard Limestone and middle Tacket 

limestone .. 

l'lateria.l. .. --3 speci.me-ns. Figured specime-n SUI. 52216. 



S.o ELEMENT 

Pl .. 1,, figs. I.J, 9 

EliisoHia teicaerti Sweet? Pl element. von BITTER, 1972, 

p. 71, Pl .. 10, figs .. 2a-2f .. 
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QZ,arkodin.a minuta (Ellison} A2. ele11.ent. BAESE.MANN,. 1973, 

p. 706, Pl. 2, f~gs. 1, 8-10. 

Qgscription. --see Baesema.nn (1973, p. 706) . 

~.!m~--Th e strong in ward curvature of this element 

distinguishes it from the other· Sb elements in th.is study .. 

occuq~ .. --Lower Tacket Shale, middle Tacket 

limestone aDd upper '.racket Shale. 

~terial.-6 specimens. Figured specimens SUI 52217, 

52218. 

Sc ELE.M.ENT 

Pl. 1, :fig·. 11 

E.1lisoni.a !eicherti sweet? Hi element.. von BI'l"l'ER, 197.2, 

p .. 71-72,. .Pl .. 11, figs. la-le. 

O-z.arkodina minuta (El.lison) • Arb element. BAESEMANM, 1973, 

p. 706, Pl. ... 2, fig .. 3 .. 

Description .. -See Baesemann (1973, p. 706) .. 

~~2 .--Th.is slem.ent can be distinguished from the Sc 

elements of Idi.oqnathodus by its denticula.tion .. The Sc 

element of Bindeodus generally has only 2-3 smaller 

denticles separating the l.arger ones, whereas in 



Idiognathod~ there a.re 4-5 small.er denticl.es in the same 

positi.on (Baesemann., 1973, p .. 702). 
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On the end or tile anterior process o:f the Hin.deodB§. Sc 

element there is also an anticusplik.e projection., which the 

Sc elements of !Qiognathodus lack. 

occurrence.--Lover Tacket Shale and. mi.ddl.e Tacket 

limestone. 

Material.--16 specimens.. Fignrea specimen SUl 52223 .. 

Genus IDlOGNATHODITS Gunnel.l, 193 t 

Idiognathod]_e GUNNELL, 1931, p. 249. 

St.reptognathodus S'l'AOFFER & PI.1IMMER, 1932, p .. 4 7. 

!Y~ s pecies .--Tdiognat.h.odus clavifornds GUNNELL, 1931, 

p .. 294-250, Pl. 29, ti.gs .. 21., 22 .. 

Di.~sis.--Apparatus is a.t. least se-xim.embrat.e: Pa 

element scaphate1 Pb el.ement angulate, M element dolabrate, 

Sa element a.late, Sb element bipenna te, sc1 and sc2 elements 

bipennate[Austin & Rhodes in Cla:tk et. al., 1981, p .. W't61J. 

~marlq~ .. -Ba esemann ( 19 73) considered Idio qna thog.Y.§. and 

Streptoqnathodus to be synonyms, and that practice also 1s 

followed in this paper. 

Three .species of .rd.iognathodus were found in this 

study. The fir:st t.wo I have referred to in open 

nomen.cl.atui:-e, the last to !£!ioqnathodus opoletus (Elli.son., 

1941) • The Pb and ram.ifox:-m elements are described together 

because of: their similarity. 



Range .. --Lower Pennsylvanian-Lower Permian. 

Idio~athodus sp. 1 of Swade, 1985 

Pa ELE~ENT 

P1. 3, figs. 14-21 

Idioanathod,!!e sp. 1. SWADE, 1985, p. 59, Fig. 18, nos. q, 

5, 10, 11, 19, 20, 27, 37, 38, 46~ 

~scri ption .. --See Swade ( 1985, p. 59) .. 
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Rem.arks .. --?h.is species can be distingu.ished t:rom .!• cf. 

1 .. sp. 3 of SwADE (1985) and 1- Qfil~ by the presence of 

well developed transverse ridges on th.e platform surface. 

Occurrence- .. --ch.eckerboard Li11estone,. 1.ower Tacket 

Shal.e, middl.e Tack.et limestone, "marl zone", upper 'lacltet 

Shale and Sni.abar l.iiiestone .. 

~aterial.--10, 161 specimens.. Figured specaens SUI 

52264-52271 .. 

!g_ioqnat,!!Qdus cf. I- sp. 3 of' Svade. 1985 

Pa ELEMENT 

Pl. 2, figs. 1-3, 6-14 

cf. Iaiognathodus sp. 3. Swade, 1985, p. 60, Fig. 18, nos. 

22, 29, 39, 40. 

Description .. --Xhe upper platform surface consists of 

diagonal to transverse rows of nodes and some, short 

transverse r.idges.. i'ne outer accessory lobe may be a.s small 

as 1-2 nodes and is poorly di.f£erentiat.ed from the rest of 



the pla tt:orm.. The inner accessory lohe is easier to 

discern; in som.e specimens concentric rovs of nodes can be 

observed, in oth.e:rs the nodes are fused into ridges. '.l'he 

le-ngth/widt.h rat.io for the average sized specimen i.s 2.0. 

In very large, mature specimens, the :i;:-ati-o may reach 1.5. 

Re111.arks .. --Ro111s ot nodes on the p-1.atform surface 

distingu1sh tnis species from I. sp. 1, and presence of 

accessory lobes further distinguish it f.ro11 I .. oppletu2 • 
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Although the- present species is sisn ila.r to I. sp. 3 of 

SWADE ( 1985), there are some differences.. The present 

species generali.y has a larger length/widt.h ratio, and the 

accessory lobes are .SI11aller and better differentiated. onl.y 

the largest, most .mature specimens are difficult to 

distingu~sh f~om I• sp. 3 of SWADE (1985) . 

.Q££.Yllfil!.£g_ .. --Lower Tacket Shale, middle Tacket 

l.ime.stone, "IRarl zone» and upper Tacket Shale. 

~teri_s!.--1823 speci.mens.. Figured specimens su1· 

52238-52249. 

Idiogn.s&hodus 22:eletus (El.lison, 194 l} 

Pa ELEMENT 

Pl. 2, figs. 4, 5 

Idiognathodus multinodosus GUNNELL, 1933, p .. 279, Pl .• 33, 

fig .. 5. 



Streptognathodus oppletus ELLISON, 1941',. p. 132,- Pl. 22,. 

figs .. 13,. 14, 16; Sp elelllent. Von BITTER,. 1972.,, 

p .. 54-55-, Pl .. 2, fi.gs. 5a-5c. 

Descriptioa.-see Ellison (1941,. p .. 132}. 

Remark.2 .-The Pa element of this spe:ci.es has a cari.na 
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with shallow troughs on either side extend.ing frow the 

anterior end along most of the platform surface. The ca.rina 

passes in to a single or d.ouble line of nodes posteriorly. 

Th.ese features disti.nguis.h. t.b.e Pa element of I • .QPpletu,2 

f.rom those o:f I• sp. 1 and I- cf .. I• sp. 3 • 

.Q.£~~ .. --Upper Tacket Shale and Snianar Li.mest.one-

1"12. teI121,.--46 specimens. Figured specimens sur 52250, 

52251. 

Idiognathoaus sp. indet .. 

Pa ELEMENT 

Remark:s .. -This catego:cy includes fragments of platj:or111. 

ele111.ents and juvenile specimens.. There were 796 

indeterminate fragments and. 5160 juvenile specimens counted. 

Juvenile specimens have a platform length of 0 .. 5 mm or 

less.. Plat.foras of this small size appear similar and are 

impossibl.e to i.den.ti£y to the specific level. .. 

!!.ate~ill.--5956 specimens. 

Pb ELEMENT 

Pl. 3, figs. il, 7 
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Bryantodus deli.ca tul,us STAOFPER & PLlHU!ER, 1932, p. 29,. Pl.., 

2, fig .. 27 . 

.Qllrk.od~ delica:t.,yla (Stauffer 6 Pl 11mmer) .. ELLISON, 19'11,. 

P* 120, P1. 20, f~gs. 40-42, 47. 

a~eI?toanathodus and IdiogI12.t.n.odus_ oz: element. van 

BIT'l.':E.8, 1972, p .. 60, Pl. 7, figs. 4a-4e .. 

Idiogna thod us d el ic a tus Gunnel:l.. o1 elelllent. BAE SEMAN N, 

1973, p .. 700, Pl .. 1, figs .. 16, 17. 

Description~ -See B-aese iliann ( 1913, p.. 700) .. 

Remarks.-This Pb element can be easily recognized by 

its regularly spaced., similarly sized denticles, relatively 

small cusp, and slight arching .. 

OC£Yll~---Checkerboard Limestone, lower Tacket. 

Shale, Id.dd I e '.tac ke t li.mes tone, ttmar 1 zone u, upper 1ack et 

Sha.le and sniabar Limestone. 

aatei:ial.--1003 specimens.. Figured specimens SUI 

52255, 52256. 

M. ELEMENT 

Pl. 3, fig. 6 

Streptognathodus and Idioqnathodus. Ne element.. von 

BI.TTER, 1972, p. 60, Pl. 9, figs .. 2a, 2b. 

Igiognathod.2§ deli.catus Gunnell. H element. BAESBM!Hi, 

1973, p., 701, Pl. 1, fig., 1Q.. 

~~ption .• --See von Bitter {1~72, P~ 60). 

~Dtar~a--See Remarks under Gonaoiella sp. Sb element. 



Occui::-c-ence .. --Lower Tacket Shale., mid.d1e Tacket 

l.imestone, tt:narl zone11 and upper Tacket Sha1e .. 
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Ma teri.ss!.--196 specimens. Figu.red specim.en SUI 52258 .. 

Sa EL'.EMENT 

Pl. 3, fig. 12 

Streptognat~§. and Idio9:B,4th.odus. Tr elements.. van 

BITTER, p .. 61, figs .. 4a-4cl. 

Idiognath.od us delicatus Gunnell.... A'!> elem.ent,. BAESfflA.Nli, p. 

702-703., Pl. 1, fig .. 20& 

~scr.iption.--See Baeseaann (1973, p. 702-701}. 

Remarks.--T.be Idiognathodos Sa element is more robust 

than the Adetogna~ Sa element. It also has the 

characteristic Idi.ognathodus pattern of dentict1latian, that 

is 4-5 smalJ. denticles separati.ng the larger denticl.es. 

,Q£currence.--Checkerboard Limestone, lower Tacket 

Shale, middle Tacket limestone and upper Tacket Shale .. 

Hateri.al.--3~ specimens. .Figured specimen SU.I 52263. 

Sb ELE.l'l.ENT 

Pl ... 3, fig .. 5 

Idiognat.h.odY§. delicatus Gunnell .. A element ... 2 

19 73, p ... 702, Pl.. 1, fig .. 12. 

BAESBMANN, 

Descri pt.ion .. --See Baesema.nn (1973,. p. 702) . 

1!.i!~2.--Thi.s el.ement can be distinguished from the 

Idi.ogna thod.!!§. Sc ele-ment.s by th.e slight downward and inward 

curvature of the anterior process. 



2£~~---Checkerboard Limestone, iower Tacket 

Shale, middle Tacket l.i1&eston.e and upper Taeket Sha.l.e. 

Ma terial.--18 specimen.s. Figured. specim.en SUI 52257. 

Sc1 ELEMENT 

Pl. 3., fig. 9 
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streptognathus and Iaioqnathodus., Hi element. von BITTER, 

1972, p. 60-61, Pl. 11, figs. 3a, 3c (only). 

!Qioqna.thodus delic~ Gunne-1.1 .. Afq element. BAESEM.ANH, 

1973, p. 702, Pl.. 1, fig. t3. 

~~.etion. --see .Baesem.ann. (1973, p. 702} . 

.Remar-le..e_ .. --The anterior process of tltis elem.ent has a 

greater inward and downward curvature than that of the Sh 

elem.snt. bu.t l.ess than i.n the sc2 element., Also see Relil.ark.e 

under the gi.ndeod!.@ sp. Sc element .. 

.Q££!!ll~.--checkerboard Limestone., lower and upper 

Tacket Shale. 

~terial .. --33 specimens. Piguced specimen SUI 52260 .. 

Sc,_ ELEMENT 

Pl .. 3, fig. 8 

Hideodella sp .. ELLISON, 19q1, p. 118, Pl. 20, fig. 18 

(only) • 

Streptognat.h:~ and Idi.ognathodus.. Hi element.. v·oo 

BITTER, 1972, p. 60-61, Pl. .. 11, fig. 3b (onl.y) .. 



Idioq·na thod.B2. deliC!!~ Gunnell.. A lb element.. BAESE.MANN, 

1973, p. 702, Pl. 1, fig. 15 .. 
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llSscription .. --See Baesemann {1973, p. 702) 

Remarkg.-'.i'his element can be distinguished from the sc, 

element hy the 90-degree inward cucvature ancl strong 

downwacd p:coject.ion of the anterior process. Also see 

Remarks under the Hin.deodus sp., Sc element .. 

Q£.9!ll~---Lower 'racket Shale I middl.e Tacket 

l.imestone, "marl zone" and upper T-a.cket Shale. 

lta teri al. .. -13.IJ specimens·. Figured specimen s Ul 5-2. 259. 

Genus IDIOPRIONIODUS Gunnell.. 1933 

l'.Y£!t s peci.es • --Idioprioniod us t ypus GUNNELL, 1933, p. 

265, Fl. 31, f1g. 47. 

Diaqnos1s.--Appa.:catus seximembrate:: Ph element 

angulate, M element dol.abrate, Sa element alate, Sh1 and Sb
2 

elements digyrate and Sc ele11.ent bipennate[ modi.fie a from 

Klapper & Bergstrom in Clark et al .• 1981, p. W149J. 

Remarkg.--!gioprioniori.us typus is the only species of 

the genus present. Absence of the form genus, 

Meta.lonchodina bio.entata (Gunnell, 1931}, indica.tes that 

Ig_iopr:ioni.odus £9.nj unctus is not present i.n the faunas under 

study. 

Idio.:erioniod us ha.s large denticles and a keel running 

down the side of each cusp to the processes. In the faunas 
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under study. the processes of the sb1 ,. so1 and Sc elaments 

are often ln:oken.. Their position of attachment i.n 

relationship t.o the .basa.1 cavity must. he preserved in order 

to iden.tify the element {Baesemann, 1973, p .. 703}. 

~nqe~-Opper Mississippian-Upper Penns_yl.vanian 

IdioHrioniodus ~ypus Gunnell, 1933 

Ph ELEt!E:NT 

Pl. 4, figs. 21, 24, 25 

Lonchodina? eonderosa ELLISON, 1941, p. 116, Pl. 20, figs. 

37-39; von BI'.l''.l'ER, 1972, p. 19, Pl. 12., figs. 5a-.Sc .. 

Lonchodi.na megacuspa.ta t!UBRAY 6 CHRONIC, 1965, p. 102-103,. 

Pl. 73, fi.gs. 17, 23. 

Idioprioniodus lexingtonensi~ (Gunnell) ., B36 element .. 

BAESEMANN, 1973, P• 704, Pl. 3, figs. 4, 5. 

~eill.£1:lfm.--s~e Ellison (19ij1, p. 116} .. 

Remarks.-The specimen in :E>l. 4, figs. 24,. 25 seems to 

be more completel.y preserved than l!lost of:: those p:ceviousl.y 

ill.ustrated. It seems very simi.lar to Lonchodina 

megacuspata MURRAY & CHRONIC ( 1965) • ".rhe sinuous 

configuration of ~he proesses of the present element, raise 

soae doubt as to its assignJB:ent to the Pb position .. 

Only one well preserved specimen \fas t:ound (Pl. 4, 

figs. 24, 25).. Al.1 other specimen.s, the processes are 

broken at or near the cusp (e.g .. ,. Pl& 4, f.ig. 21). 



oc~n~.-Lowe-r Tacket Shale, •marl zone" and upper 

Tack.et Shale* 
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~ateri al.,.,--254 specimens. Figured specimens SOI 52291, 

52292. 

M ELEMENT 

Pl. 4-,. fi.gs. 19, 20 

EJ;ioniodus con j uuctus GUNNELL., 1931, p .. 24-7, Pl., 29,- fig. 7; 

ELLISON, 1941, p. 113-114, Pl. 20, figs. l-3 .. 

Neoprioniodll..€£2D i Unctus (Gunnell). Ne element .. von. 

BI"'ITER, 1972, p .. 69, Pl .. 9, figs. 6-a, 6b. 

Idi9pri2ru:Qru!§. le~ingtonensis (Gunnell) • N el.emen t. .. 

BAESEMANN, 1~73, p. 703, Pl. 3, fig. 7. 

Descript1on.--See Ellison (1941, p. t13-114}. 

OC9!ll~ .. --Lower 'ra.cket Shal.e, "marl zone11 a.na. upper 

Tacket Sh.ale., 

!!,aterial.--2.50 specimens.. Figured speci:aens SUI 52289,. 

52290 .. 

Sa ELEMENT 

Pl. 4,. fig. 16 

Prioniodu.s suhagQdu§ GUNNELL,- 1931, p .. 246, Pl. 29, f-ig. 5 .. 

Hibbardella subacoda (Gunnell)., ELLISON, 19'1-1, p. 118, Pl-

20, figs. 22, 26. 

Neoprioni.od.9:..2 £2._I)._jp.pctus {Gunnell.}.. Tr element. von 

BITTER, 1972, p. 70, Pl. 16, figs. 2a, 2b. 



Idioptioniodus lexinqtonensi2 (Gunnel.l}.. B?,o. element .. 

BA ESE.Ii ANN, 1973, p. 704, Pl. 3, fig. 9-. 

~£iption .. --See Ellison (1941, p. 118}. 
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Occuri:-ence .. --Lower Tacket Shale, tliroar1 zonen and upper 

Tacket Shale. 

~teri:!!_.--185 specimens.. Figured specimen SUI 52286 .. 

Sb ELEMENT I 

Pl. 4, £igs. 22, 23 

Pr-ionioilll§. clarki GlJNHELL, 1931, p. 247, Pl .• 29, fig. 8. 

I.onchodlJ!A clar.k.i {Gunnell.).. ELLISON, 1941,. p. 116,- figs .. 

21, 27, 30, 31. 

~opriop.iodY.§. £Qn j unctus (Gunnell.) • Pl el.ement. von 

BITTER, 1972, p. 69-70, Pl. 12, figs. 4a-4c. 

Idioprioniodus ,J&x.ingtonens.i_g (Gunnell} • B16 ele.mellt. 

BAESEMA.NN, 1973, p. 704,- Pl .. 3, £ig. 2. 

!!g~iption.--Se-e Ellison (1941, p. t16}'. 

~~2 .--The Sh1 element has a lateral process that is 

attached to the inner side of the basal cavity. 

Occurr~.--Lower Tacket Shale, rtmarl zone• and upper 

Tacket Shale. 

Material .. --303 specimens. Fi.gured specimens sm 52293, 

52294. 

Sb2 RLEMEN-T 

Pl .. LI, fig .. 17, 18 



Prioniodus lex.1.ng1:9nensis GUNNELL, 1931, p ... 2.tt;6, Pl. .. 29, 

fig. 4. 
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llgonodina l.exi-ng·tonensis (Gllllnel1).. ELI.ISON, 194 1, p.. 115, 

Fl. 20, figs. 13-15; von B.ITTER, 't972, p. 76, Pl. 12, 

figse 2a, 2h .. 

Idioprioniodus le::dnqton.ensis (Gunnel.ll .. :a,_ el.em.ent .. 

BAESEffANN, 1973, p. 704, Pl. 3, figs~ 3, 8. 

~scri~tion.--See Ellison (1941, p. 115) .. 

~~2 .-In the- Sb.,_ element the posterior process is 

at.ta.ched to the ou.ter side of the basal cavity .. 

.2£.£.Ynences.--Checkerhoard Limestone, iover Tacket 

Sh.al.e, nmarl zone" and upper Tacket Shal.e. 

~!fil;i.tl---339 specimens.. Figured specimens SUI. 52287, 

52288. 

Sc EL.E!IENT 

Pl. 4 , fig. 2 6 

Idioprioniodus .!:i.£.Y.§. GUNNELL, 1933. p. 265, ?l.. 31, fig. '47 .. 

Li.g onodina (Gunnel.l.}. ELLISON, 1941, p. 114-115, P1.. 

20, figs., 8-11 .. 

Neoprionio<l.Y§. £2:!1.],!!nct.us (Gunnell). Hi element. von 

BIT'.L'ER, 1972, p. 69, Pl. 12, .fig. 3. 

Idi.opr.i.oni9.ru!2 J&xina tonensis (Gunnellt • B1" element. 

BAESE~ANN, 19731 p. 703, P1. 3, fig. 1~ 

~.§££i.pti.on. -See Elli.son £19tH, p~ 114-115) .. 



Occucrence.--Check.er:c>oard Limestone, lower Tacket 

Shale, 11mar 1. zone n and upper Tacket. Shale .. 
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i'ia.teriala--B8l3 Specimens. Figured specim.en SUI 52295. 

Genericall.y Unassigned Elements 

Sd ELR~ . .Etn• (HIN DEOOEL LA PA RVA} 

Pl .. 3, fig. 10, 11, 13 

Hindeodel1a parva ELLISON, 1941, p. 117-118, Pl.. 20, fi.g .. 

2.9; von BITTER, 1972,. p. 76-77, Pl... 11, figs. 4a-4c; Al 

element.. BAESEl:lANN, 1973, P• 708, Pl .. 1, fig .. 8 .. 

~2£!:iption. --See von Bitter ( 1972, Pa 76-77) • 

Remark~--Hindeoaella parva may represent the~ 

position in the apparatus of at least one species of 

Id.iognathod!!,e (cf.., von. Bitter, 1976, p. 33). Complete 

specimens are rare and prese:nration oi the anterior process 

is necessary f.or recogni ti.on .. 

2£:~~. --Lower lack.et Shale, 11tiddle Tack.et 

1imest.one and upper Tacket. Shale. 

Material .. --55 specimens. Figured specimen SUI 52262 .. 



CONCLUSIONS 

The Tacket Shale in southeastern Kansas and 

northeastern Oklahoma is dolllinat.ed by a thick sequence of 

gray "core" shale with two black phosphatic horizons., the 

lower of· wh i.ch was overlooked by Jewett et al.. ( 19 65) and 
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Ra vn (1981) ., Both black shales were deposi tea at .aaximu11 

transgression .in at least two eust.at.ic rises and in.complete 

falls of sea level.. After ttte first rise, the sea did not 

regress to a nearsh.ore or non.-m.arine environment in the 

study area, because. the overl.ying .llliddl.e Tacket limestone 

and umarl zonestt were deposited offshore,. below- wave base. 

Based on a comparison of transgressive-regressive cycles in 

the Pleasanton-Hertha sequence to the nort.h, the Exli.ne 

Limestone shoul.d be eg_ui.valent to at least part. of the lover 

Tacket and the Houncl City Sh.ale should be equivalent to the 

upper Tacket. 

The conodont faunas can be used to distinguish the 

l.ower from the upper Tacket black shales. The lower Tacket 

contains Idioqnathodus sp .. 1, I• c.f. _! .. sp. 3, and 

Gondolella bel1a, but lacks Idiognaihodus OPRle~, 

Gondolella subl..anceola.ta and Gondole11.a denuda, all of which 

are present in the upper Tacket.. 'l'he liound City contains I· 
sp. 1, 1· cf. !- sp .. 3 and @.- !!ell.a, but not the latter 
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three species, which makes its fauna appear !lore like that 

of the lower Tacket. The Exline lacks I- cf. I- sp. 3-

Therefore a point that needs further study is the 

relationship between the Hushpuckney Shale of th.e 

stratigra.phically high.er Swope Formation and the upper 

Tacket S.hal.e.. Both have simi.la.r faunas, which incl.me 

:ldioqna. thod l!§: .Q.2.E'l&!.Y§., Gondolel.L:t s u:Olance-ola ta a ud 

Gondolel.la. denuda. These species cou.ld not be found in the 

supposed equivalents or the upper Tacket to the nox:-th... !!ore 

st.ud_y shoul.d be given to the lithol.ogic units above the 

upper Tacket at Tacket Mound and to the north~ 
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COLLECTING LOCALITY REGISTER 

Tacket Hound Nort.h.ea.st (Tk.1-lNEl --tn creek a.nd. gullies on 
northeast side of Tacket Mou.nd, SW 1/q, HE 1/4 and n 1/4, 
sw 1/4, sec. 7, T .. 32. s., R. 19 E .. , Parsons West Quadrangle, 
Labette County, Kansas. 

~lahoy Hick:orr creek. (OHCk)--ln creek bank,. NE 1/4, 
NE 1/4, sec .. 24- and S 1/2, SE 1/tf., sec. 13, T .. 28 N., R. 16 
E~, Elliot Quadrangle, Nowatta County·, Oklahoma. 

Turkey Mount.ai.o. ('l'kyMt.) --on. hill.top, SW l/4, NW 1/4, 
sec .. 36., T. 19 N .. , R __ 12 E ., Jenks Quadrangle, Tulsa County, 
Oklahoma., 

U.S. 75-71 St~ Exit--Roadcut at southwest corner of 
intersection, ~W-1/4,, NW 1/4, sec. 11, T .. 18 N .. , R. 12 E., 
Sapulpa North Quadrangle, Tulsa County, Oklahoma. 

Tiger Creek (TgCkl -In creek bank, NE 1/4, sec. 21 and 
SE 1/4, sec. 16, T .. 15 N .. , R. 11 E., Kiefer SW Quadrangle, 
Okmulgee CountJ, Oklahoma. 

Sasakwa Little River ($.¥-ls: ,£!.)-In gull.:y, SE 1/4, NW 
1/4, sec. 25, T. 6 N., R. 7 E., Sasakwa Quadra.ngler Seminol.e 
County, Oklahoma. 
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Table l 

conodont distribution at 
Tack et Mound Northeast (Tk.H.NE) 
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In Taal.es 1-.5 the following letters stand for: Ad .. = 
Adetogn~,2.. J- -= Ellisonia, l!- = Qiplognathog,Ye, .§!. .. = 
flindeod usr il• ; Aethotaxis, Hd. = Hin.deodella, .I:g. = 
Idioprioniodus and _£ .. = Gondolella. 

Refer to Figures 5, 8, 10, 11, 12 and 14 for precise 
1.ocation of sampling i.nterval. 
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CONODONT DISTRIBUTION TACKET MOUND NORTHEAST (TkMNE) 

SAMPLE NlJMBER 0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2B 29 30 31 32 - - ---
SAMPLE WEIGHT(g )OT 0 •• ' ., ',. 0" 4 4:,, r1c 4a 

0 '° 0 70 0 T~O IJSO 8n '" (i(J6 ,, ... ',i, '"r 550 ltZ'J "O ' " ,., 100 7% o •o 5 ~,. f:.H Ill '"'"' 1001 104( - ->---,_ --1--- - - -
Ad. lou/us Ped 2 3 20 6 13 I 2 -- _, _ -- ·-- - - - ·-- ·- -·- _., ·-· -- - - ·-· -Pa, 2 13 4 7 2 I 
Ad gigantvs Po.J ! - -Po• 2 -- - - - >--- - - --,_ 
Ad- sp. Pb 2 I 3 I - -- - - - - - - - - - -· -M J ,_ 
Ad. sp. in def. Po I I 
£ confle,ro Pb 2 I 

Sa l I ·- - -- - - - - - - ----,_ - - -
Sb I I >---I- - - - - -- - - - ,_ - - -Sc 2 4 3 I 

D. illirtoisensis Po I 4 I I 16 I I 4 I 
Hn minulus Po 14 5 4 I 4 - -Pb 3 6 2 - ,_ - - -1--- --,_ - - - -- - - - - -- - - - - -M 3 2 - - - - 1- - - - -

So I I 
Sb I 3 I 
Sc 7 3 ·- -Al. s p. lndet. S 5 2 2 

lg. Po 26 20 5 II 9629 63 58 120 23 2 65 5 3 15 -spp "' 1or ,., 110 12:0 '" 9 4 I 23 27 72 7 131 91 71 /5 4 
2C - >-

lg. sp.indet. Po 32 13 11 ,,. 44 
"' 6 7 75 23 26 44 14 51 24 10 3 4 I 6 11 22 41 4C 35 ,- -lg. s_ p. Pb 7 I 15 25 4 7 12 3 7 3 33 15 IS 19 3 2 I I 2 7 6 2 8 IO 6 2 I - ,- >--- - - - - - ,_ 

M I 3 9 12 2 3 4 4 4 I 3 I 2 2 - - - - - 1---
So I 2 5 2 
Sb 7 I I 
Sc1 23 I 
Sc1 I 14 7 I I 2 I I 6 2 5 I I 

Hd. pr,rvo - - - ,_ ·- - - - ,_ 
I 2 6 3 I I 2 I 2 I I I - -- ··- - ,_ 

Ip. fypus Pb 2 9 3 8 I 6 I 6 2 I I 3 I -M I a 4 13 I 5 3 3 3 2 2 2 6 
So 2 9 3 5 2 2 5 I 2 5 I 3 - - - --
Sb, 2 a I a I I 8 I 3 2 I 2 3 4 - f--- ,_ - >--- _ .. - - - - - - ·~ - - - _, -- - ..... --- - - >--- - -Sb, 2 II 5 5 6 4 7 3 I :3 2 'l 7 I -- - - - f--- - - ,_ 
Sc 3 32 7 27 I 26 10 26 5 I 2 I 5 12 -/J. (N:llo Pa 14 I 2 9 4 26 36 - - -G. s,;/Jtonceol,;/o Pa 4 40 5 

- - - -- - - - - - -
G. denudu Po 53 25 9 I 2 I I 6 I - -· - - --,_ ,_ - - - - -G. s p, Pb 2 2 8 10 I I I 

- -M I 3 7 z 
So I I 4 - ,- f- - - -Sb I I 4 8 21 I 

-· - - - - - - - - - - -- - --- - - -· -- -· -Sc • I 6 15 6 I I ·-- - - - - -· --· f-- - ,__ 
Sd I 6 8 --

NO. of ELEMENTS 79 34 21 I 3 "' ... .. , 76 84 ••• 83 11'~ 6 95 5 '" uo ,.. "' 10 40 25 15 z 51 89 ICl2 II 107 IH ... 27 I! 



Table 2 

Conoclont distribution at 
Oklahoma. Hickory Creek (OHCk} 
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CONODONT DISTRIBUTION OKLAHOMA HJCKORY CREEK (OHCk) 

,--- ·--- ---· ~···· -- ... -- -
SAMPLE NUMBER I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 - - ,_ 
SAMPLE WEIGHT (g ) 815 -40 0445 , .. , 925 HO 468 sz, 710 e39 ,,z 8<48 H-' ti I ere 9tO IOOC 95, ee, 712 1000 798 630 773 

Ad. /O{J/IIS Pa.i 3 3 I 18 - - ·-- --- - ---·· - -···· -- - - - ,_ 
Pa9 3 I I 15 - -

Ad. glgan/{JS PC\j 2 2 48 I I 
Pa. 2 2 57 I -

Ad. s p. Pb I I 2 2 I 3 I I --
M I 3 3 I 3 

Ad. s p. ind et. Pa 5 37 7 
E conllexa Pb I ' 1 - - -- - - -

M I 

Sa I 
Sb I 1 I -- ·- - ,-
Sc 3 5 I I - - - -- _,_ 

D. il//noisensls Po 8 2 6 7 
Hn. min11t11s Po I I 

Pb I ,_ - -
M I 

Al. s p. lndet. S I I I 
lg. s pp. Pa I lftf2 26 12~ 73 rH 696 82 II 4 20 

,-
460 13 52 17 39 59 324 45 66 63 2 - - ·-, __ - ,-

lq. s p. ind et. Po 4~4 I 211 89 149 59Z 14 7 15 192 3 53 I 32 47 467 18 4 1'1 2 2 --
lg. s p. Pb i,a I 31 17 25 75 21 20 2 26 !O 6 8 7 11 5 9 18 ,-

M 46 3 B 7 17 2 I 6 2 2 I I 11 - - - -
Sa 14 I 2 I - - - - - - - ,- - - -Sb I - - - - -Sc1 2 
S(½ 2S 5 3 3 9 4 I I I I t I 2 

Hd. porvo 6 3 6 4 3 -I I 2 2 
Ip. typus Pb 62 9 7 6 29 9 2 I 2 3 - - - -M B7 6 6 6 18 12 3 3 -- -- ·- -- - - ·-- -- -

So 61 I 3 7 14 4 2 I 2 
22 - - 1-- - - - - - -Sb1 

101 2 4 12 4 I I 4 4 - -
s~ 98 I 9 4 8 29 14 I I 6 4 - -- - - - - -- -- --- -· - -- - - - - ,_ 
Sc 249 I 30 28 22 97 26 8 I 17 11 I - - - ·- - - ·- I-

.G. be/lo Pa 4 4 5 I 9 1 - - I--- - -
G sublonceolata Po 6 ·- - - - - - - ·- -- -G denuda Pa 5 4 - - - -G. s p. M 1 I 

Sb 2 I 
Sc 2 

1-- - - - •- - ,_ 

NO. of ELEMENTS 9 6 6 17 3351 35 458 24 7 595 1619 532 16~ 23 69a 19 I 2e 28 90 11e 8'7 69 1~6 14 3 10 



Table 3 

conodont distribution at Tnrk.ey 
Bounta.in (Tkyff.t) and u .. s .. 75-71 St .. 

Exit 
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CONOD ONT DI S T RI BUTI O N 

TURKEY MOUNTAIN (HyMt) 

-- - ·--•-..-- - - - -· - · -- -- -- - -- ·- -- --
SAMPLE NUMBER I 2 3 4 5 6 1 8 9 10 II 12 13 14 15 16 17 

- - - - -- - - - - · - -
SAMPLE WEIGHT(g, 1015 930 700 150 9U 86' G90 rte '90 1!8 H • r1 e .,o ij' 1 918 no 10ft - ,_ - - - - - - - - -
A d. lat1lt1$ Pod 8 - - - - - - - --- ·- - - - · - - - - -

Pa1 9 - - - - - ,_ - - ,_ - - - - - -
Ad. gigonf11s Ped 2 -

Po, I -- - ·-- - - - - - - - -- ·-- - -· -· ·-- - · -Ad. 5 p. Pb 
1-- - - - - ,_ - - - - - - - - - - -

M ---- - - - - - - - 1-- - - - - -Sa ,- - - - - - - - - - - - -- - - - -
Ad. s P- i ndet. Po 3 - ,_ - - ,_ - - - -- - --· - - - · - -
£. conf/exa Pb 2 - - - - - - - - -- -· - - - -

Sa 2 - -- - - - - - - -
Sb 2 - - I- - - · ·- - · - - - - -
Sc 6 - - I- - -- - 1-- - f-

/In. m1n11tus Pa 2 - - - - - ,- -Pb I - 1- - - - - -- - - - - -Sa I -- -- - - - - - ·- - - -- ··- -- - -- ---/ 9. spp. Pa 22 6 12 5 (111,r 5 I 
lg. - - - - - - -s p. ind e l. Pa I I I 2 2 •~:yi 2 - ·- - - - - - 1--
lg_ Sp. Pb I 3 I -1 () - - - - - - - - - - -- - - - - - ---

M I 4 - - - ,_ - - - - - - - - - - - - -
Sa I 3 -.- - - - - - - - - - - -- ·- - - --
Sb 2 

·- - ··-- - - ---·-- - ... .. -- - - --
Sc1 I I - - - -·- --- ·- -- - - - · - - ··- - • .. 
Scl 2 ,_ - - - - - - - - - - -Ip. lypus Pb 

' 12 - -- - - ,- f--- - - - ... _ - - - - - -M 32 - - -- - - - - - - - - -
Sa 2 ? -· --- - - - - .. . ... - - · - - - - C• . 
Sb1 I 62 - - - - - - - - .. - - - -- -s~ I 4 6 ·- · - - - - - - - -- ·-• - - - - --Sc 

' 
10, -- ·-· ·- - - -- - - - ·· -- ·- ·- ... - ·- - -- -G. he/la Po j7 - - - - - - - - - - ·- - ·-Pb I 2 - - - - - - - -- -· - - -- ' -- ·- - - -S b I - - - - - - - - -- ·- - -- - - - - .. -NO. of ELEMENTS 33 ro 0 0 0 l 0 0 0 21 10 '.:,01•1 7 0 I 0 0 
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us. 75-
71 SI. EXIT 

I 2 3 4 5 6 7 -- ,-

·-
100( ,oo. oor 999 ,t~ II~ ,- r-- - - - - ,_ 

,__ 
I 

2 2 -1-- ,- 1--

3 2 - - -- - - - -
I I ,_ ,- - - - ·- ,_ 

3 
I- - 2 -- - -- - -- - -3 ,_ - - I-- 1-- - 1--

,_ --4 
I - - - -
- - ,_ ·- 1-- - -
78 II 59 29 
9 4 B -3 l 7 5 - ,_ - I- - - -
- -
-- - --- ,_ - -

I - - - ,- - -
- - ,_, - ·- · - -I - - -

2 - - - ,_ - - -
I - - --- -I - - - - ,_ - -3 5 - 1-- -I I 6 - - - ·- -I 4 13 - - -

4 - - - - - - -I - - - - - - -
- -- ·- - -- · -- -99 13 14 83 0 75 0 



Table 4 

conodont distribution at 
'l'i9er Creek (TgCk) 
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CON OD ONT DI ST R I BU TIO N T I G ER C R EEK ( Tg Ck) 

SAMP.LE NUMBER J 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2 1 22 23 31 25 26 I--·- - - ,_ -- - -· -- - - - --~ - - ,_ 
SAMPLE WEIGHT {g ) 9ro 94( M C go 0 110 41( 830 TTO eac HO 9R! no ,,c .,, 99( 990 04! 9!! Ill ,~, !II 72 I-~~ !111 10< Tl! 

Ad /au/us Pod 3 

Pa. 4 
Ad {ligantus Pod 6 I 

Pa, 6 3 
Ad s p. Pb 2 2 

M I 
Ad s p. indel. Pa 2 
E. conflexr:, Pb 2 

M I 
Sa f 2 
Sb I I 
Sc I I B 

D, illinoisensis Pa I 
lg. spp. Pa 4 ~•2 37 25 6 18 Pi8 78 46 ~e9 66 3 4 11 I 
lq_ s p. in def. Pa I I 37 I l 4 6 37 35 15 52 4)1 92 I 
lg. s p. Pb 21 5 3 4 2 E 30 15 26 49 ts I 

M 5 I I 5 2 3 2 B I 
Sa I 
Sc1 I 2 
S C2 I 5 7 3 4 I I 

lid. parva I - -I I 2 
Ip. /yp(JS Pb 7 I I I 2 2 2 9 7 

M 5 I I 2 2 7 5 
I I 2 3 2 

- r-
I 4 8 3 

Sb1 8 I 2 3 2 5 8 3 I 
Sb2 I 12 ! I 3 3 I 2 11 6 I 
Sc 18 5 2 II 12 3 9 24' 22 I 

G. be/lo Pa I 3 4 6 2 2 I 
1-..._ 

Pb I I I I 
Sa I _J_ - - I--,_ - - - -· - - - - -- ,_ 
Sc I _j_ - ,_ -- - - - - ,_ 

NO. of ELEMENTS I 0 0 7 4 E 39 15 54 221 169 10, ~09 i,4! 1so ll 4 19 I I 0 0 0 I 0 (} 0 



Conodont distribution at 
Sasakwa Little River (Ssk LR) 
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CONODONT DISTRIBUTION 

SASAKWA LITTLE RlVER(Ssk LR) 
SAMPLE NUMBER I 2 3 4 5 6 7 8 9 10 11 12 /3 14 
SAMPLE WEIGHT (g) IOOC IOOO 1000 1000 100() IOOC IOOC 1000 1000 IOOC 1000 IOOC IOOC 797 

- - -
Ad. loulus Pod 7 6 I 2 I I I 2 4 3 2 

Po, 9 5 3 3 2 I 
Pb 4 2 I I I I I I I 

M I 
Ad. sp. indet. Po I 
E conflexo Pb 2 2 I 2 2 I -

M I 2 
Sb 2 I I 

Sc 2 3 3 2 I 2 I I I 2 -
Hn. el/isoni Po 3 2 I I 2 I 3 I 

Hn. min1.1/1Js Po I 2 2 
Hn. sp. Pb t I I 3 I 

·-

Sb 

Sc I 2 I I -
Al. sp . indet. S 4 2 1 2 2 I I 

lg. spp. Pa 266 57 51 82 63 60 32 27 34 31 to 21 20 20 

/9. sp. indet. Pa 16 15 12 5 2 
- - ,_ 

lq. s p, Pb 12 9 10 7 7 4 2 I 3 I 2 2 5 I 
>- i---. - - -

M I I 2 I ,_ ,._ 
Sb I I ' I I - - - -· - - --
Sc1 I I - -
SCz I 2 I I 

Ip, typus Pb I 2 - 1- - ·- - -
So I I 

f-

Sb2 I I 2 -
Sc I I ,__ - -- -- -- - -·-

NO. of ELEMENTS ,,2 94 76 130 95 80 37 31 39 39 21 34 30 27 
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15 16 17 18 19 
100( 1000 IOOC 1000 817 

I 4 I I 
I I I I 3 
I t 2 I 

I 2 

-
I 

I - '--

3 I 
I 

2 I 
I 
I 

45 36 27 22 10 
I I 2 2 -

3 I 5 I - ,_ 
I 

·--- ·- - I- - -

- - ,-

-- - -- - -
58 42 41 29 21 



APPENDIX C 

PLATES 

All specimens ill.ust:cated. are XQ.O.. All illustra.ted 

specimens are reposite.d at The Oniversi tJ of Iowa {SUI) . 
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Plate 1 

Ad.etoq~thu.s, Ellisonia and Hi_ndeodus .. 

Fig. 1. l!in ueoou.s el.1.isoni (f!errill.) • Pa e1ement. 
Lateral v-iew of SUI 52213; Ssk LR, Sample 10., 

Figs. 2, 6. Hindeodu2 sp.. Pb elem.ent. 
lateral view 0£ SOl 52214; TkMJiE, sample to. 
lateral view of SUI 52215; TkyMt, sample 1. 

2, Inner 
6, Inner 
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Fig .. 3 .. llin~odus sp. Sa. element. Posterior Vie'if of 
SUI 52216; Tkyllt, Sampl.e 1. 

Figs .. 4, 9.. !!indeodus sp.. Sh element. 4, Lateral 
view 0£ SUI 52217; TkMNE, Sa11pl.e 10. 9, Lateral view of SUI 
52218; 'l'kMNE, Sample 9. 

f'igs~ .S, 10. iiindeodus minutu.s (Ellison} a 

5, Lateral view of SUI 52219; TkMNE, Sample 10. 
view of SUl 52220; TkKN-E, Sample 9. 

Pa element. 
1 O • La tera 1. 

Pigs. 7, 8. gindeodu2 sp. M element. 
l.atera1 view of SOI 52221; TkM.NE, Sample 9 .. 
lateral view of SU.I 52222; Tk!lin:, Salll.ple 9. 

1, Inner 
8, Inner 

Fig~ 11. Hi_ru!eodus sp. Sc element. 
view of su:r 52223; TkM.NE, sample 10 .. 

Inner l.ateral. 

Fig. 1~. Adetognathus sp.. M. el.ement. Lateral view of 
SOI 5222ij; Ssk LR, Sa•ple 16. 

Fig. 13. Adetoqnathus sp. Ph el.iament. Lateral view 
of SDI: 5222 5; Ssk LB, Sample 18. 

Fig .. 14, 15, 18, 19. !,detognat~ 1autus (Gunnell}. 
Pa eJ.ement. 14, 15, Lat.eral and upper views of sinistral 
form, SOI 52226; ~kMNE, Salllple 10. 18, 19, Upper and 
lateral views of dextral :form., SU1 52227; Ssk LR, Sample 17. 

Figs. 16, 11. E~l1sonia confieX,§ (Gunne11}e Pb 
element.. 16, Lateral view- of SUI 52228; OHCk,, Sa11tple 5. 
17, Lateral view of SUI 52229; TgCk, Sample 14. 

Figs .. 20, 21, 24, 25.. Adetog·nath.Y§ gigantus {Gunnell) .. 
Pa ele:lllent. 20, 21, Lateral. and upper views of si.nistral 
form, SUI 5-2230; u.s. 75, Sa111ple 3. 24, 25, Upper and • 
lateral. views of SOI 52231; u.s. 75, sampl.e 3. 
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Figs. 22, 23. Ellisonia conflexa (Gunnell}.. l'l 
element. 22,. Lateral view of SOI 52232; Ssk LR,. Sample 4. 
23, Lateral view of SOI 52233; Ssk LB,. saapie 16. 

Figs. 26, 27. Ellison.ia. conflexa (Gunnell.}_ Sc 
e1ement... 26, 1.nner latera1 view of SOT 52234; Ssk LR, 
Saaple ~.. 27, l.n.ner lateral view of SUI 52235;: Ssk LR, 
Sample l. 

Fig. 2B. Ellisonia £2!!flexa (Gunne1l). Sb el.anent. 
Inner lateral view of SUI 52236; Ssk LR, Sample 4. 

Fig. 29.. Elllsonia conflex:a (Gunne11). Sa element .. 
Lateral v-iew of SUI 52237; TkMNE, Sample 2. 





Plate 2 

Idiog nathodus .. 
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Figs. 1-3, 6-14. Idiognat~~ cf.!• spe 3 of Swade. 
Pa element.. 1,- Upper view of' SUI 52236; OHCk,. sample 10. 
2, Upper view of SUI 52239; OHCk.,- Sampl.e 10. 3, Opper: view 
of SUI 52240; TkMNE, Samp1e 15. 6, Upper view of SUI 522ij1; 
OHCk, sample 10.., 7, Upper view of so:r 52242; Tkf'lNE,. sampl.e 
15. 8, Upper view of: SUI. S224J; OHCk., Samp1-e 10. 9, Upper 
view of SUI. 52244;. Tk.MNE, Saap1e 15. 10, Upper view of' SUI 
52245; Tk.ME, sample 16. 11, Opper view of SOI 52246; 
TkMHE,- Sample 6-. 12, Upper view- of SOI 52241; 'l'kJl'lNE,- Sample 
4. 13, tipper view of SUI 52248; OHCk, Sample 7. 14. Upper 
view o:f SUI 52249; i"gCk, sample t l • 

.Fig-s. IJ,- 5.., Idioqnatho~ 2J?.2!m§: (Ellison}. Pa. 
element. 4, Upper view of SOI: 5~250; Tk.HNE,. Sa11tple 15. 5,-
Upper view of SUI 52251; OHCkr Sample 23 .. 
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Plate 3 

Oieloqnat.hodue.- Hindeodella Qarva and Idioq nathodus * 

Figs .. 1-3. Di plog nat]!Qru!§. illinoisensis Merrill. Pa 
element. 1 ,- Lateral view of SUI 52252; TkHNE, Samrle 15. 
2, Lateral v~ev of SOI 52253; TkMNE,- sample 15. 3, Lateral 
view of SOI 52254; TkMNE, Sample 28. 

Figs .. 4, 7. Idiognathodus sp. 
view of SUI 5225S; Ssk LR, Sample 6s 
52256; OffCk, Samp1e 10. 

Pb element. 4, Lateral 
7, Lateral view of SO I 

Fig. 5. IdiQSnat.hodus sp. Sb element. Inner lateral 
view of SUI 52251; TklUIE, Sample 5. 

Fig. 6.. ldi2.9:nathodus sp.. M el.e-111.ent., Lateral view-- of 
SOI 52258; Ssk 1.R, Sample 5 .. 

Fig. 8. fil29.nathodu.~ sp .. Sc'2. elem.ent. Inner lateral 
view of SUI 52259; 'I.'k.l:iNE, Sample 5. 

Fig .. 9. J;g;i.manathodus sp. sc, element. Inner lateral 
vi.ew of SUI 52260; TkMN.E, Sample 5. 

Figs. 10, 11, 13. Sd elemen.t.. <Hindeodella Raru. 
Ellison}. 10, 13,. Inner lateral and upper vi.evs o.t SUI 
52261; Tk.HNE, Sample S. 11, Inner lateral vieW' of anterior 
process, SUI 52262; OHCk, Saap1e 10 .. 

F'ig. 12. !,g_iognathodus sp.. Sa .El.ement. La tera1 v:iew 
of SUI 52263; TkyHt, sample ,. 

Figs. 14-21. .Idiognathodus sp. 1 of Sltade. Pa 
element. 14, Upper view of SUI 52264; Ssk LR, Sample 1 . 
15, Upper lateral view of SUI 52.265; TklUiE,, Sample 15. 16, 
Upper view 0£ SUI 5~266; Tk.MNE, Saapl.e 4. 17, Upper vi.ew of 
SUI 52267. i'kHNE, sample 17. 18, Upper view of' su:r 52268; 
Tkyftt,. Saliiple 12. 19,, Opper view of SUI 52269;. OHCk., Sample 
s.. 20, Upper view of SUI 52270; OHCk, Samp1e 5. 21,. Upper 
view of SUI 52271: TgCk:, Sample 11 .. 
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Plate 4 

!i.Q:ngolel1a and IdioprionLodu~-

Figs~ 1,. 8. Gondol.ella sp. Pb elem.ent. 
lateral view 0£ SUI 52272; 'I'kMN&,, Sample 18 .. 
lateral view of SUI 52273; l'kBNE, Sample 4. 

1, l.nner 
a, Inner 
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Fig .. 2. §SW. dQl~J.la s p. Sa element. Lateral view of 
SUI 52274 1:k.HHE, sample 17. 

Fig. 3 .. ~do1ella. sp .. l'1 eleaent. I.atei:al view ot 
SUI 52275 Tk!UIB, Sample 17 

Fig. ij • §.Q!! dol.ella sp. Sh element. Lateral View 
SUI 52276 TkM.NE, Sample 17"" 

Fig.. 5 • !iQ.n dolel.l.a sp. Sc element.. Outer la tera.1 
view of. SUI 52277; TkH.NE, Sample 28. 

Figs. 6, 7 - ~ondolella sp. Sd element .. 
lateral. view of SUI 52278~ Tk!!:NE, Sampl.e 17 .. 
1ateral view of SUI 52279; Tk:MNE, Sample 17 .. 

6, Outer 
1, Inner 

of 

Figs. 9-1\t. 2ondolella gell!!, Stauffer & P1ummer. Pa 
element. 9, Opper view of su:r 52280: Tk.HNE, Sample 17. 10, 
Opper view of SUI 52~81; TgCk, Sampl.e 11.. 11, Upper view of 
S01 52282; OHCk, Sample 10. 

Figs. 12, 1.3. Qondolell.:l sublanceolata Gunnell. Pa 
element. Upper and lateral views of SUI 52283; TkMNE, 
sample 17 .. 

Fi.gs. 1't, 15. Gondo:lel.la denuda Ellison. 
14, Upper v1ew of SUI 52284; TkMNE, Sa•p1e 16. 
view of SUI 52285; TJcH.NE, Sample 16. 

Fig. 16. Idiopr.ioniodu~ typus Gunnell. 
Lateral view of SUI 52286; OHCk, sample 5 . 

Pa ele111ent .. 
15, Lateral 

Sa ele.ment. 

.Fi.gs. 17, 18.. Idioprioniodns typus Gunnel.l. Sbz 
e1ement. 17., Inner lateral. view o:f SUI 52287; OBCk, Sample 
5. 18, Inner lateral view of SUI. 52288; 'lgCk, Sample 10. 

Figs. 19, 20. Ig.iopri9p,i odus tyEUS Gunnell.. ft 
element. 19, Lateral view of SUI 52289. OHCk:, Samp1e 10. 
20,. Lateral View of SUI 52290; OHCk, Sampl.e 5. 

Figs., 21,. 24, 25. Idiopr.i.oniod us typus Gunnell. Pb 
eJ.eaent. 21, Lateral. view of SOI 52291; OliCk. Sample 10. 
24, 25,. l.at~ra.l views of SUI S2292i TktlNE, Sample 5 .. 



Figs., 2.2, 23. Idioprioniodus !,rn§, Gunnell- Sb1 eleaent.. 22, Lateral view- of SUI 52293; OH.Ck, Sample 10 .. 
2.3 • Lateral. view of SOI 5229 4; TgCk, sa:11.ple 11. 

Fig. 26. Hiopri.oniod,!ls typus Gu.nnel1. Sc element .. 
Inner lateral vielii of SUI 52295; Tkl'tNE, sample 5. 
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