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IDENTIFICATION AND USE OF CONODONTS FROMAMERAMECIAN ROCKS {UPPER
MISSISSIPPIAN) RECOVERED FROM WELL CORES FROM THE SUBSURFACE OF
" "WESTERN KANSAS
Thomas L. Thompson angyEdwin D. Goebel*
ABSTRACT

Because the usefulness of conodonts as guide fossils has been
demonstrated in the type Mississippian section, a pilot study was *
established by the State Geological Sufvey of Kansas to determine
if rock cores, previously cofrelated primarily on the basis of litho-
logic features and assigned to the Meramecian Stage in western Kan-
sas,.contained sufficient conodonts to make age determinations pos-
sible. *

Conodonts of the Meramecian Stage of the Mississippian System
(7 species, 6 genera) were collected from the Warsaw, Salem, St.
Louis, and Ste. Genevieve Limestones from the subsurface of western
Kansas. Specimens studied and collected from 455 samples taken from
376 feet of limestone cores were recovered from 6 wells in Haskell,
Scott, Logan, Gove, Lane, and Ness Counties, Kansas. Comparison of
the Meramecian strata in western Kanéas with the standard section
through the use of conodonts as a tool of correlayion seems to be
feasible and seems to substantiate previously establishedilithblogic
correlations. Four conodont species recovered in this pilot study

shows sufficient restrictions to have probable stratigraphic signi-

ficance to the. Meramecian.

*Paper will be presented by junior author.
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INTRODUCTION

A. Story of '61 KGS field trip, and our interest--Bull. 165, Pt. 1
B. The usage of conodonts as*guide fossils within the Mississippian
section in the upper Mississippi Valley demonstrated the practicaliiy
of these forms as tools of correlation. Because the usefulness of
conodonts as guide fossils has been demonstrated, a pilot study was
estgblished at the Kansés Geological Survey. “Rock cores previously
correlated primarily on the basis of iithologic features and assigned
to the Meramecian Stage in western Kansas were u$iis utilized. Girty
(1940) had previously identified some megafossils from some of these
cores.

WHAT ARE CONODONTS? Slide 1. (. U. CC(’ND&J“*)
A. Conodonts are microscopic toothlike and plgtelike structures be-
longing to an extinct, unknown group oflmarihe animals which probably
were bilaterally symhetrical, soft bodied, and free'swimming., Theée
fossil structures range from a fraction of a millimeter to about
three millimeters in length. They are éompqsed_chiefly of calcium
phosphate, are either amber or grayish black in color, and are trans-
lucent to opaque. Conodonts, known to range from the quer Ordovician

into the Upper Triassic, have a world-wide distribution and have



been found to be a useful tool tq the stratigfaphic paleontologiét,

despite the fact that there has béen litfle'unanimity on the zqological'l

affinity of the animal that bore the conodonts, or on the function

that was performéd’by'these structures (Hass, 1962). Conodonts are

good index fossils because they are durable, abundént, distinctive,

and widespread in their.geograbhic distribution vet restricted in

their stratigraphic ranges. Because they are minute, conodonts are

well suited for subsurface investigation. They provide a relatively

dependable means of correlating different 1ithologies of biostrati-

graphic equiva;ents.

B. Are conodonts lithic features? @(P'?up/_o,/.;au.s‘s-)

C. Conodonts are oftenvconfused with Scoiecodonts (worm-mandibles),

but conodonts are morphologicaily distinct. chlecodonts are britfle,

jet-black in color, and.combosed of siliceous, chitinoﬁs material.

Conodonts are dissolved in hydrochloric écid, scolecodonts'are in-
(c(,“o/@‘,\;{.\ 9 ie g7 ML - ef/cﬂa/ 7%5%{.)

soluble in HCL, (We are destroyin&.). The specific gravity of cono-

donts is greater than that of quartz, calcite, and dolomite mgking

it possible to separate them from most sediments by the use of heavy

liquids such as tetrabromaine. Early workers thought that conodonts



occurred in greater abundance in shales'rich in organic matter. Cono-
donts were‘thought to be abundant in black fissile shales which gener-
ally lack association of other marine invertebrates. Generallj in
such detrital units as sandstones and shales, the conodonts are found
to be concentrated near the top or bottom of lithologic units. In
this respect they seem to represent '"lag" éoncentrafes. The wide
strgtigraphic and geographic distributiop, coupled with the mode of
occurrence and different types of sedimentary deposits (they4trans-
gress facies) strongly suggests that the conodonts are remains of
pelagic organisms. Because they are highly resistant to chemical
weathering, conodonts are commonly concentrated in the residuum from
rocks that originally contained fhem and may be found'rewofked in the
younger sediments and ad-mixed wifh &ounger faunas. Conodont—béaring
organisms evolved rapidly during much of t?e égleozoic gra and new
forms were dispersed so swiftly that most marine formations contain

at least several distinétive faﬁnas thatlarglrestricted to relatively
short intervals of geologic‘time (Collinson, 1963). In additién the

fossil remains are so abundant and widely distributed that regional

and stratigraphic variability of species can be determined precisely



on faunal sequences reconstructed to form the;basislfor unusually
accurate biofstratigraphic zonations.

The stratigraphic distribution of conodonts‘and the relation-
of occurrence to lithology indicates that the conodont-bearing animfl
(whatever the beast was) was almost continuously present and uniforﬁly
abundant in Paleozoic and early Mesozoic seas. The rate:of sediment
deposition was apparentiy the most import#nt factor governihg thg
present day occurrence of coﬁpdonts. Sea bottom environment seems
to have been a negligable factor.

Conodonts tend to be abundant in cephalépbd—bearing limestones.
Often they are associated with fish remains and ostracodes. Biohermes
and biostromes apparently confain few conodonts. Fusulinid-bearing
limestones almost nowghere yield conodonts.

The orientation of conodo;ts is a problem because the zéological
position is not known. Arbitrary orientation now used by most students
is as follows: (1) the points of the dentacles are upward or oral,
(2) the attachment scar ._ is downward or ab-oral, (3) the biade end
of the platform is forward or anterior, and k4) the'dentaéaes of both

the bars and blades in the simple cones are inclined backward or post-

erior.
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Conodont viewing.--A magﬁification of between 10 and 24 times is sug-

-gested for examination by microscope of ratary sample cuttings. We
'haye found that a magnification of 27 enables us to easily pick out '
the complete eerder conodont, the fragments of conodqntsjand arena-
\!'4. ‘ ) .
ceous foraminifer? from the insoluble residue portion of core samples
processed.
KANSAS MERAMECIAN ROCKS Slide 2.
Xx ZXKE (Slide shows Rock Chart--Jewett). Meramecian featured--Say
why chosen--most complete cores.
A. The Mississippian sequence of rocks in western Kansas is confined
C-L&c:‘(?sj-

to the subsurface. In ascending order, Kinderhookian (not showgb, 4;“4L7
Osagian, Meramecian, and Chesteran rocks are present. Chesteran rocks
are confined to the deeper parts of the Hugoton Embayment and uncon-
formably overlie Meramecian rocks. Elsewhere in western Kansas, the
Meramecian rocks are overlain unconformably by Pennsylvanian rocks.

The sequence of formations of the Meramecian Stage in western

' C
Y P
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Kansas, in ascending order the Warsaw, Salem, St. Louis, and Ste.

Genevieve Limestones, is a dominantly carbonate lithologic section.



Presently, subdivision of Meramecian rocks in westefﬁ Kansas is based
wholly on lithologic characteriétics. The partial or complete re-
moval of the upper Meramecian formations by pesjt- pessi- post-Miss-
issippian erosion renders lithologic comparisons . difficult. 1In som%
cases, even thorpugh lithologic comparisons cannot produce positive
formational identification. This.problem.is compounded as the east-
ern, truncated edge of the eroded Mississippian rocks in the Hugoton
| Embayment is approached (against the Centrél Kansas Uplift). The
known thickness of the Meramecian rocks ranges from a featheredge oﬁ
the western flank of the Central Kansas Uplift to more fhan 867.feet
in the center of thé Hugoton Embayment.

Establishment of Mississ?ppiah carbonate rock equivaients in
western Kansas by electric log characteristics and sample logs pre-
pared from rotary‘cuttings has been found by’§§?€3 be difficult and
generally unreliable.

Most Mississippian megaféssils recovered from well cores consisf
of fragments of 1érge shells and an occasional small shell large enough
to allow tentative gengric ide;tification. Megézgpssils have been

found to be abundant in certain parts of the Meramecian rocks of western

Kansas, but because many Mississippian genera have long ranges, a list



of genera woqld have siight value as evidence.for ége~determination
(Girty, 1940). For this reason, researchers recently have looked
tqward microfossils as a feaSiblé tool for subdivision of the Mississ=-
ippian rock section, especially the standard surface sections of
Mississippian rocks.’ ‘ |
| | Bl 165 Pt

The well cores used for study (in T&G-63) represent a sequence
of Meramecian rocks ianging from an aimost complete section from the
vcentér of the Kansas part of the Hugoton Embayment to a section con-
taining ohly the lowermost Meramecian fqrmations, situated near the
truncated edge of the Mississippian rocks as they presently outline
the Central Kansas Uplift.

_ put up his paper
Erroneous beliefs about occurrence.--Collinson,/1963, points out that

tﬁo erroneous beiiefs about the occurrenée ofbconodonts are widely
held--first, that they occur most commonly is shale and secondly
that they occur most abundantly in black shale. He cites that of
all the rock types processed in a mass production study, limestones
were the most reliable and productive. For example, he cites that
more than 85 percent of all of his limestone samples of lats Miss-

issippian age yielded at least io,conodonts per kilograms and several



beds yielded more than 100 conodonts per kilogram. It is true that
shales are generaily excellent sources for fagnas gnd frequently
produce spectacular abundances, but Collinson reporfs shales do npt
yield as consistently as limestones nor is the average yield as higg.
Because of ease of processing and because shales have for many years
been considered the primary source of conodonts, enormous quantities
have been processed with the result that more conodonts have been
collected from gray, green, buff, or browg shales than any other
kind of rock. Actually according to Collinson, black shales are
among the poorest rather than the best soufces of conodonts. The low
productivity is probably due to the lack of a satisfactory mass
technique for separating'conodonts from them, The best known faunas
from black shales afe found on bedding planes. Conodonts aie common
in dolomites also, aﬁd frequéntlyvare found in abundance greater
than 50 specimens per kilogram (Collinson, 1963)>& aﬂéhh4§r;2<%~oéfgi
, s 7 )
It was his conclusion that limestone represents the most favor-
able rock type for collection of conodonts.<j§¥agre?;) He found the-
distribution more regular théh in other rock types gnd the average

number of specimens contained as higher. Faunas from limestones are,

A



in general, superior Because of better preservation, less breakage,
and cleaner specimens. Most shales afe more easily disaggregafed
than limestones using standard insoluble techniqués, and in some beds,
produce prodigious collections. However, distribution is uneven ang
the overall average of specimens'per kilogramlis lower than the lime-
‘stones. Sandstones and siltstones produce faunas but sporadically
and_relatively in low numbers.

RECOVERY 'i'ECHNiQUEs'

In acidizing célcareous samples generally 2 gallons of giaciai‘
acetic acid, 10 percent, will dissolve 450 grams of relatively pure
limestone. Concentrations up to 14 pefcent.can'be usgd without
serious etching of specimens, however, 10 percent will dissolve 400
grams of sample in a 12 to.24 hour period with no etchipg of specimens.

Most conodonts will pass through a 16 mesh sieve and Will be
rétained on a 159 mesh screen. Their spécifié gravity ranges from
2.84 to 3.10 (Ellison). Quartz(ghecific gravity/(§.65 to 2.6?3/J
Quartz can be se?arated by a solutioggBromoform'and acetone,

Acetic acid is the most inexpensive'common method of dissolving

calcareous rocks to recover conodonts. However, the rate at which



the reaction proceeds is governed to some degree by the amount of
calcium acetate present in the solution. This salt is but slightly
soluble in water and by coa@ing the undigésted part of sample, it
retards the reaction‘so that the solute must be replaced frequently;
Some investigators utilize a monochloracetic acid because its calcium
salt, being quite soluble in water, does not impede the chemical re-
action. But this acid has a handicap of being quite caustic.
Experience in(/bpllecting samples from surface outcrops for
conodonts, showed Collinson that a 2=kilogram sample was satisfactory
for both biostratigraphic and taxinomic studies. A 7 by 12 inch
cloth sample bag will hold slightly moré than 2 kilograms. Collecting
from middle Paleozoic rocks demonstrated fo him that this size of
sample will contain on the average, ten to twenty conodonts in more
than half of all samples. Sometimes, however, it is neéessary'to
collect and process'400'to 500 pounds of'material from a single bed

in order to attempt fo résdiVe a stratigraphic problemn.

Well Samples.--The normal size of sample EUMXXX cuttings saved
for microscopic study is too small for conodont studies and it is

necessary for the worker to make special collections at the well site.

J L
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Because well cuttings are generally finer than samples crushed for

BXEEBEETIKEXKEX

processing of conodonts, approximately twice as much material must
be collected per stratigraphic unit as would be used for a smaller
outcrop study. Approximately 4,000 grams per sample should repre-

»yqzy¢$)ow
sent the practical minimum to be collected at the well.(ﬁ ﬁhuﬂqhgm4<zd,hJ©0Q

ggzgg.——Core‘represent irreplaceable material and should thefe-
fore be XHHX¥X subdivided into‘thé smallest practical saﬁple inter-~-
vals. In the pilot study by Tom and myself from each core 200 gram
samples were selected at épproximately l1-foot intérvals. Oufb;el—-
ection of samples from the cores was not influenced by any lithologic
change. The amount of material available was controlled by the dia-
meter of the cores, which ranged from 3 to 4 inches. 'No more than
‘one quadrant of each piece 6f core was used.

SOME PROBLEMS Iﬁ WORKING WITH CONéDONTS

1. Mixed faunas consisting of (a) Stratigraphic Leaks, and (b) Stf@ti- :

graphic admixures (Branson and Mehl, 1941).

2. Minimum specimens needed for correlation:
N )

A stratigraphic leak involving conodonts has been defined as ' ’

the introduction of conodonts of one age intb association with,béds



of an earlier tiﬁe (Branson and Mehl, 1941). + This kind of mixed
fauna resulted through filling ef cavities in a formation with mat-
erials of yeunger stratigraphic units; the filling occgrred eitﬁer
af the time of the deposition ef the younger unit, or 1atef, through
the action of geologic agents. A strafigraphic admixture of cono=-
donts has been defined as the inelusien of an earlief asseﬁblage of
conodonts inlthe sediments and feunesof,a_later age. This kiﬁd.of
mixed fauna is common beceuse conabnts are&resistant to many kinds
of chemical weathering. Acetic and similar acids do not affect cono-
donts and becauee these acids are stronger.than those that usually
have been active in the weathering of.rocks throughout geologic
time, conodonts, generally have femained unchanged in the resulting
residuum. Later such conodonts were reworked inte¢the sediments of
the younger formation. Hence, it is possible for specimens from
different sources and different ages to be found together, especially
in the basal beds of the formation.' Differences in the physical

S .
appearance (color, preservation, luster) or es’ociated specimens are

indicators of a mixed fauna; but the recognition of a mixed fauna

is chiefly dependent upon one's knowledge of the true stratigraphic
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range of each kind of distinét conodont.
3. Minimum Speciﬁens needed for Correlation

In biostratigraphy.a great fund of information must be accumu-
lated before any group of fossils can.be considered reliable ihdicef
for detailed stratigraphic correlation.

Conodont taxa should be considered deficient unless re}ated in
time to ancestor, descendant, and contemporary variance; biostrati-
graphic zones, correlations, and age determinations should be con-'
sidered less than certain unless sequences 'of faunas above and below.
the unit in question are known. Eiemenfs compfising the fauna from
any particular horizon represent‘only increménts of numerous bhylo;'
genic lineages and must be related to majqr portions of these line-
ages to be useful biostratigraphically. Magy a fauna described as
representing a specific stratigraphic unit actually répresents only
one of many integrating féunas and may be quite unlike faunas from
other stratigraphic horizons in the same unit.ézz'ha))sa”“} 2554;r@au{>‘

Although ver& long ranges for many éonbddnt genera have been
widely accepted, few long-range species haye been recognized. Some ’
species are limited to a single formation, 6r éQen a part of a forma-

tion, many have much more extensive ranges and some occur in more
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than one geologic system. Thus the overall nature of the fauna'
rather than the presence of one or two species common to the units
must be the basis for the correlation.
Slide 3. I would like now to exhibit to §0u.som¢ of the conodonts .
recovered from the Pilot Study (KGS Bull. 165, pt. 1) and described
in detail in Thompson (Unpublished MS thesis, 1961, K. U.). The
83 specimens (average yield 7-i6/2 kilogms .2per 200 gms) repfesenf
7 species and 6»genera. Conodonts are idenfifiedvprimarily'on form.
I will try to point out the important, distinguishing characteristics
of each. Some ranges of the species are iﬁdicated.
The first slide hexE:Isiéggggggajhusigeminus‘and it is indicative
generally of the St. Louis ;Qrmation. The'piéture on the left is
an inter-lateral view and the other one is an Outer-lateral view.
We had only one 6f these specimens collected and‘that was from a
well in Scott County. You may notice the,one prominent denticle
which destroys thg bilaterai symmetry of the specimen.
Next slide. Cavusgnathus unicornis which is known from the mid-
St. Louis to Chesteran up throggh Desmoinesian-Pennsylvanian time; "f

Three views of it and we have five specimens. .You‘ll notice the

size of the specimen is less than a millimeter. We have three speci-



mens from Logan and two from Gove County in Kansas. There is a horn-
like appearance--~the posterior most dentacle and the straight to
concave and=KHX¥XXXH outline of the blade.=x

Slide. Here is Gnathodus texanus which is known from the Keokuk-—

S &

Warsaw. You will notice one pillar-like dentacle compressed laterally
and lying parallel to the carina'which is.the central kxX blade on

the top. Number A is the lateral view and B is an oral looking down
from above and C is aboral looking up froﬁ the bottom of the speci-
men. We have 22 of these specimens, quite common, 5 frovaogan
County and 17 from Ness County.

Next Slide. This is Ligonodina levis. This is known from Wes+#

Wasaw Warsaw Chesteran . , _
Ghesteran through Warsaw rocks. We have 2 specimens. One from Lane

one
and one from Ness County. You might notice the/long discreet dent¥acle

and four small ones curved In Qhe curved terminal fang. A is an inter-

lateral and B is an outer-lateral view.

Slide 6 is Neoprioniodus loxus from St. Louis to Chesteran and

this is an inter-lateral view A and we have 2 from Scott County. Notice

«

the small unequal dentacles on the posterior bar.

)
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Slide 7 is Neoprioniodus scitulus. There are 2 specimens of this.

One from Ness County. It is known from the Warsawy through Chesteran.

You will notice it is larger than the previous.Neoprion;odus which

we viéwed and you will notice the broad aboral projection 6f the
tefminal fang.

Next slide. §Xgp;;gnigdinagis from the upper Devonian through
‘the Lower Permian: We can see that this is 2% é#tremely 10ng-rangi£é%éué7’
apd-here-is

Slide 9. Taphrognathus which is known from Osagian through St.
Louis. We have 14 of these specimens. A is a lateral viewz B. is
an oral, and C is‘an aboral. Iﬂi‘Incidentally, this one formqﬂ%/
dufing St. Louis timglaﬁd changed into the Taphfognathps varians.

Slide 10.is.EEBEEQgEﬁEEE§LWPew specigil_which is deécribed, bﬁt
not published yet by Tom Thompson; We ha&eitwo of these énd it is
limited to the St. Louis. It is one 6f the;transitional forms between

/s ‘
the Taphrognath&s’and the Cavusgnathéé%

e e

ABUNDANT OF FAUNA

The most abundant Meramecian species are Gnathodus texanus and

Taphrognathus varians; which together make up over half the total

fauna. The genera Cavusgnathus and Apatognathus are represented by
AvusSgnatius

S

much smaller populations but are stratigraphically important to the
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fauna. Species of the genera Ligonodina, Neoprioniodus, and Synprion-

iodina are preseﬁt.
There are important stratigraphic implications of the fauna amd-

“tihrese—are the most important te—the conodont genera to the stratigggphy
- —

-

of the Meramecian Stage are Q3XE§ggg£gg§J Gnathodus, and Taphrognathus. ;

Of these three genera, Taphrognathus is the most important strati-

~

graphic indicator, ranging from the Keokuk Limestone (Qsagian Stage)

to the St. Louis Limestone. During St. Louis time, Taphrognathus.
evolved into QEXgﬁggaihus\(Rextoad, 1959), the latter replacing

Taphrognathus in stratigraphic importance from late St. Louis time

at least through Chesteran time. T. Sp. is the transitional form for

Taphrognathus to Cavusgnathus, and it is restricted to‘the St. Louis
‘___’.--‘_\

Limestone. G. texanus ranges from the Keokuk Limestone thfough the

Warsaw Limestone; the upper 1imit‘of the range possibly approximates
the Warsaw-Salem formational boundary.

Apatognathus geminus appears to be restricted to the St. Louis
Limestone, and it represents the youngest known species of the genus.
None of the other forms found is stratigraphically important in thi§ ’i
study, but the occurrences are included in the belief that future

. . .
studies may increase their value as stratigraphic indicators,.



IDENTIFICATION OF MERAMECIAN FORMATIONS BY FAUNA
Formations of the Mgramecian Stage in‘western Kansas appear to
be distinguishable by their ggnodont fauna. The following discussion
lists these formations and their characteriétic conodont faunas bas§d
upon preliminary observations.
The Warsaw Limestone is generally characterizediby the presenCe'
of ggifggggﬁ_fgfizys and abuﬁdant specimens of_Igggfgggizggi.varians.

The abundance of the latter possibly distinguishes the Warsaw cono-

dont fauna from that of the Osagian Stage; T. varians is much less

abundant in the Osagian Stage.

The Salem Limestone appears to be characterized by the presence

of abundant specimens of Taphrognathus varians and the seeming absence

of Gnathodus texanus, T. sp., Apatognathus geminus, and species of

r

Cavusgnathus

e e e

The St. Louis Limestone is characterized by the presence of

ggphrognathus sp., T. varians, Apatognathus geminus; and species of

Cavusgnathus.

e s e i e,

The Ste. Genevieve Limestone is characterized by the presence

of species of Taphrognathus and possibly Apatognathus. Presently,
—-— R
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this unit must be distinguished from Chesteran stfata by lithologic
criteria; the conodont'fauna is insufficiently known for positive
identificationf
Obviously, additional study is needed to validgte'the useful4.
ness of conodonts as guide fossils. Undoubtedly, additional in-
vestigations is also needed in evaluatién of conodonts from other
sections of Mississippian rocks in tpe Midcontinent région.
SUMMARY
In Summary I would like to make 3‘points.‘
1.) From our pilot study, Tom and I concluded that conodonts JVQL—
ﬁéésent and in the quantity needed to use them safely
as time markers in the Meramecian of western Kansas.
2.) Geologists in using HCﬂ/to diffefeﬁtiate limestone
from dolomite in sampie cuttings are probably destroying
conodopts.
3.) Whether or not, one considérs'conodonts useful as guide
fossils, the physical occurrence of them in the rocks may

be useful as lithic features of the rocks. Conodonts are.

as-much'a lithic feafure as color of chert or shape of



oolites;
Thank you for allowing me to share my enthusiasm for conodonts

in correlation problems.
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