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Conodont Zonation of the Kinderhookian Series.
Washington County. lowa

Joseph J. Straka I1
INTRODUCTION AND PREVIOUS INVESTIGATIONS

[his mvestigation 15 an attempt to collate the previous work on the
Kinderhookian Series in lowa, including the standard section near Bur-
lington. Towa. the type sections along the English River, Washington

County, lowa, and .llill' North-Central Towa section in Pocahontas and
]III.Tr'l1IHI1_h counties. Previons '-."v.lH'I'\l‘F'H }l.t‘n' 11”"!“11“‘{' Lo Lit‘ﬁllt' il'llti
trace the individual units of the Kinderhookian throughout Iowa and
correlate them with the standard Mississippi Valley section of lowa,
I”IIHH\.. .lTH] Missour.

[nitially, the Kinderhookian was defined as the strata lying below
the Burlington Limestone and above the “Devonian slates”™ ( Meek &
Worthen. 1861 ). Subsequent redetinitions of the Kinderhookian units
resulted in numerous disagreements and contradictory statements. The
resultant literature is voluminous, The controversies arose 111'1'111;1:‘1"1_\'
due to discontinuities in the lateral and variable tacies l'n'];lliunh]li}}h ol
the involved units, which are l"w\t*lifid”}. shales and siltstones. Addi-
tional difficulties concern the much debated placement of the Devon-
ian-Mississippian boundary in the Midcontinent Region. Lower units
ot the 1'rr|=_"1'l|;iHj.' detined Kinderhookian have all'im'tllwnllj, bheen I‘IT;tL't'tl
in the Devonian (Collinson & Scott. 1961 ) using conodonts as time
indicators

Little attempt will be made to discuss the Devon-Carboniterous
boundary problem. However, the writer detines the lower Kihder-
hookian boundary in Washington County purely on the basis ol cono-
donts. The author feels that the boundary l'!l'nlﬁll‘l'l'l has been discussed
adequately by previous authors ( Collinson. 1961: Klapper, 1962; Col-
hnson et al. 1962: Anderson, 1964 ). and |I':':|||(‘|H references to their
uul'lw will be suthicient to 'nll]‘rl':lll'l_ the I1l;|i_'l'|l|I'H| of the |Hn'l'1' Kill(]t‘l‘-
hookian boundary at the base of the English River Formation, as de-
tined in this |'¢~Im|-'t.

TIH' t"?llHlI“Tlel ZONES l’"~.|iltl11'w|1"ii 11 'l;t':'ll'l;ill_\'. |1\ Hi'-;r'}m“_ \'Hll_{t'x_
and Ziegler tor the most part, serve as an international standard ref-
crence section for the Devonian and .""-ll'wihﬂi\\]li.ln Svstems. Collinson,
et al., 1962, were thus able to recognize the boundary in the Mississippi
Valley standard section on the basis of correlation of the Mississippi
Valley conodont zones with those in Germany. This correlation re-
sulted inoa L'Hlllillf‘ll‘ revision ol the long ;u-:-rlal:'d |nn|1u_|e|r‘_\' detim-
tion. These anthors tound the lower three tormations of the original
Kinderhookian ( Saverton. Hj.'l.‘lmnrt'_ and Louisiana) to be Devonian
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} in age, and revised the Devon-Carboniferous boundary, and conse-
quently the base of the Kinderhookian. upward to the top of the Lou-
isiana Formation. with a subsequent endorsement of the name Champ

‘ Clark Series, which was originally proposed for the same group of

{ strata by Workman & Gillette (1956, p. 14). Collinson ¢t al., (1962)
detined the Champ Clark Series as the uppermost Devonian Series in
the Mississippi Valley standard section, including. by detinition. the
| Saverton. H}'Iauunr:'_ and the Louisiana Formations.
| Hence, the Kinderhookian Series now includes those units under-
| lying the Burlington Limestone and with the base of the Hannibal or
“Glen Park™ Formations as the lower boundary,
Scott & Collinson (1961 ), Collinson (1961). and Collinson ¢t al
( 1964 ) have worked on the standard section in the lliﬂiuiplaj '\"1“:‘}'
region of southeastern lowa, west and southwestern IHlinois, and north.
west Missouri, whereas, Anderson ( 1964 ) investigated the Devonian-
| Mississippian section of north-central Towa. The Washington County
[)1-\'::111;111-\!iniaaippllm sequence was  studied by Thomas ( 1949
Youngquist & Patterson (1949), and Youngquist & Downs (1951
| Collinson more recently studied this section and made brief references
to it ( Collinson, 1961 ). The Washington County section represents the
“link” between the north-central and southeast lowa provinces in that
the %tl'ittili_{l';t]‘lllit' rt*hlﬁlmhhipx of the two prtn'ilwtw miy e interprets (l l
| by investigation of the respective conodont faunas and pinchouts and

intertonguing of the individual units,

PROCEDURES

A representative conodont fauna was recovered from Kinderhookian
strata in south-central lowa, The collecting involved channel sampling
of two and one-half-foot intervals and bulk samples (1 kg.) at two-toot
intervals of the units involved, The samples were taken trom measured
sections of the Maple Mill, English River. McCraney, Prospect Hill,
Wassonville. and Burlington Formations exposed at four localities in
northern Washineton (ftﬁml}. lowa. The procedures outhned by Col-
linson, 1963, were followed for recovery of the conodont faunas from

—

limestones and shales, The residues were placed in a Franz [sodvnamic
HI'II;H'.II(H' and then hand Imitkn] to recover the conodonts,

Preliminary Held work was begun in the tall of 1964 and continued .
through the field seasons of \luring_ and ftall of 1965,

ACKNOWLEDGMENTS
. Dr. Brian F. Glenister suggested the problem, directed the project
| aided in the preparation ol the report. and ;u-mm]mniml the author
into the Held on several oc casions. Mr. Fred Dorheim. of the lowa
Geological Survey., and Dr. W. M. Furnish. of the Department of
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(n.nlmj_;x discussed the stratigraphy with the author. Dr. Holmes Sem-
ken studied and identified the fish faunas recovered from the material.
and Mr. H. L. Strimple pointed out key crinoid horizons in the section,
Dr. Charles Collinson gave ir'u-]_\. of his time and conclusions, es-

pecially concerning the Devonian-Mississippian Boundary problem in

lowa and Illinoi: Gilbert Klapper, Pan American Petroleum
Company. disenssed distinguishing mnl‘[':lmi::'_:]'r characteristics of the
ta nents, | larly his revision of the wipinrwu]u||ltlw. Mr.
joseph Kulik discussed environments ot deposition and subsurtace

wil'itti'_[mlr}n Of lhz- h:ruls'l'hnuki;m inits 1 1|1-.‘ Hlil'l'nlllll;liuf,_{ redion. .\[1'_
Richard Beinert discussed some ot the .\l.ilnlu- Mill faunal and strati-
r_[:.L]'r]H._ ||||]'r]|“11;nna_ My wife. Marvaret. served as field assistant and

r‘l.'l'h fi I}H' [l'lLlTl]I‘-x{'liiE'lf.

COLLECTING LOCALITIES
Wassonville Mill Locality (designated WM on index map ). Seven-
Figure 1
[ndex and l.m.‘;t]il_\ Map
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teen feet of Wassonville dolomite and eleven teet of Burlington dolo-
mite are exposed in a quarry on the south bank of the English River
about one mile north of Davtonville, Towa, at SWh, SW4. see. 7. R.SW.,
T.77TN., Washington County. lowa. The Burlington Formation is ex-
tremely cherty throughout the exposure, with thin discontinuous chert
bands spaced two to three inches apart. A thin glauconitic bed marks
the base of the Burlington, and separates the butf dolomite of the Bur-
lington from the lithologically similar Wassonville Formation below.,
The Wassonville dolomite contains nodular chert. which may be up to
five inches thick in ]'nl.n---x. The Wassonwille, at this Inr;lliij.. 1S More
thickly bedded than the Burlington, and this feature. along with the
chert variations and olanconite bed. serve to make the two formations
\'lel;t”}. distingnishable, Conodonts were recovered trom the middle
portion of the f“x'|1“*~"{l Burlington, the basal glauconitic zone, and
from thronghout the Wassonville strata exposed.

Maple Mill Locality ( designated MM on index map ). Eight feet of
white, English River Siltstone are exposed at the base of this section,
and grade upward into two teet of deep red, semi-lithographic Time-
stone of the McCraney Formation. The McCraney appears to have an
undulating “erosion” surtace at the top, which can best be examined by
caretully scraping away the overlying shale-mudstone unit. The shale
mudstone l:lj.rr is the basal unit ot the Prospect Hill Formation in the
arca, and contains a bone fragment zone near its base. The bone resi-
due appears to bhe concentrated in the low areas of the erosion surtace
A one and one-halt to two-toot reddish siltstone unit represents the
upper portion ot the Prospect Hill in this region. The Prospect Hill
Siltstone grades upward into the Wassonville Formation. which is ap-
proximately seventeen feet thick at this locality.

This section i1s 1-\1“1\11] abont 200 vards downstream of the bridge
in a cut bank of the English River, at NWhL SEN sec. 5, RSW.
T.77N.. Washington County, Towa. one mile east of the town ot Day-
tonville, Towa,

Few conodonts were recovered from the English River Siltstone, bhut
the rest of the formations _‘l.if'T{]:*ll abundant. \\l'”-l*!‘l"ﬁt'l'\'t‘t] faunas. The
bone residue at the base ol thi Pl'rnl‘n't't il Formation is l'tt‘l'pfiiln,|||\
productive, and yielded over one-halt the total number of conodonts
of this investigation,

Kalona Clay Pit Locality ( designated KCP on index map ). An ex-
posure containing eleven feet of Maple Mill Shale. seven teet ol Iing
lish River Siltstone. and ten teet of Prospect Hill Siltstone (including
a three-toot basal shale unit) is situated one mile south of the inter
section of Hichwavs 1 and 22, on the south bank of the I‘ZI:LTII'HII River
at NWH NWH sece. 19, RTW., T.77N.. immediately south of the town

1
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ot Kalona, in Washington County, lowa. The succession at this locality
is similar to that at the f\l;l;}]t' Mill locality, however, the units are
somewhat thicker here. No McCraney Limestone was observed at this
location. The \‘x'uw:un‘i]lv-[’rm:-x[u-ut Hill contact is exposed along the
blutt about 330 yards downstream from the highway bridge. A thin
“Hsh-tooth” l;i}.‘t'r marks the base of the Wassonville at this locality.

Random samples were collected from the shale units at this local-
ity. The conodont fauna recovered from the basal Prospect Hill shale
unit is the same as that ot the shale unit at the Maple Mill locality.

High Bridge Locality ( designated HB on index map ). This locality
is a road cut dI]i'll'H\IIIH-.EII!_'l'\ two miles southeast of Kalona, Towa, at
NEL NWL see, 200 RTW., T.77N. on the south bank of the English
River, Washington County, lowa. Fifteen feet of Maple Mill Shale are
exposed at the base of the section. Four feet of English River Siltstone
overlie the shale, which, in turn, is overlain by ten feet ot Prospect Hill
Siltstome (including a two-foot basal shale unit ). A two-inch thick con-
tinuous chert layer caps the exposure, and may represent the base of
the Wassonville. A similar chert band is common at. or near, the Was-
sonville base wherever the unit is exposed in Washington County. The
English River Formation was barren of conodonts at this locality,
whereas the Prospect Hill Formation yielded a well-preserved and
abundant conodont tauna.

Figure 3 has been construeted in an eftort to illustrate evolution of
the [hinkillf_[ CONCernmng tt‘ﬂr]innll_u_ﬂ}' and vertical and horizontal rela
tionships of all the nomenclature. Examination of the chart should
help to point out previous errors in correlation and age determina.
tions, and may be a usetul guide summarizing the following section.

PREVIOUS WORK ON THE KINDERHOOKIAN SERIES

In 1556, Swallow correlated the Choutean Limestone, Vermicular
Sandstone, and the Lithographic Limestone of Missouri with the Che-
mung Formation of New York. James Hall (1855, p. 46) also regarded
the strata between the Burlington Limestone and the "Chattanooga
Shale™ as Chemune in age. In 1860, C. A. White questioned the Che-
mung age assignment ot these beds. and demonstrated that their
taunas were more t]im'l}' related to those of the n\.t'r]_!. mng Sub-Carbon
iterous than to the Chemung. In 1561, Meck & Worthen recogmzed
that the faunas of these beds were distinctls vounger than the ( hie
mung Formation of New York, and I:rnlum-;] that they be called the
Kinderhook Group, after the town of Kinderhook, Illinois, where the
beds were well 1-\1'}1:-51'1]_ The Kinderhook (;I'Hll'l'r of Meek & Worthern
included, by definition. th l.ilhm_[r;tphir Limestone ( Loudsiana 1. Ver-
micular Sandstone ( Hannibal), and Chouteau Limestone. This sam

6
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classification was later ;qupliv{l to t’tll.li\';lll;"lll strata in lowa ( Van Tu}‘l,
1921). Moore (1925) moved the lower boundary of the Kinderhook
Group down to include the Grassy Creek and Saverton Formations, on
the basis of his recognition of an "unconformity of importance at the
base of the Grassy Creek, and the coincidence of distribution of these

nnits with that of the rest ot the H\'vrh'inf_{ Kinderhookian strata.
Laudon (1931 investigated the strata of southeastern and north-
entral Towa, and placed the lower boundary of the Kinderhookian be-

low the “Chattanooga Shale and suggested that the erosional un-
conformity. which beveled the Cedar Valley, Shettield, and Lime
Creek Formations. which the base of the “Chattanooga”™ represents,
marked the beginning of Kinderhookian time.

[n 1940, Weller & Sutton proposed the term lowa Series tor those
beds previously called Lower Mississippian in the Mississippi Valley
region. These authors included within the Iowa Series the Kinderhook.
Osage. and Meramec Groups, ;tl‘lp;lrt*nﬂ},' ux‘rrlm:-kl'llj.___i Moore's sugges-
tion that the Kinderhookian be elevated to Series rank. Moreover,
Weller & Sutton included within the Kinderhook Group the New
Albany Shale. Mountain Glen Shale, Grassy-Saverton Shale, Sweetland
Creek Beds. Louisiana Limestone, Hannibal Shale, Hpriugri“v Shale.
Choutean Limestone, and the Rocktord Limestone.

Weller et al. (1948) divided the Kinderhookian Series into the upper
Fasley Group and lower Fabius Group. The Easley Group included
all the formations above the top of the Louisiana Limestone and be-
low the Hnrlilw\'tun Limestone. and the Fabius Croup included all the
formations below the top of the Louisiana Limestone and above the
base of the Svlamore Formation.

Workman & Gillette (1956. p. 14) suggested that the term Fabius
Group be suppressed on the grounds that the formations included
within the definition of the group are not t-*x]‘ulht't.i in the type area
along the Fabius River in northeastern Missouri, These authors sug-
sested, instead, the name Champ Clark Group for these formations, tor
an exposure at Champ Clark Bridge. near Louisiana, Missouri. In ad-
dition, t]u-_u' ln'lrluhvd that the Kinderhookian Series be divided nto
three groups; the Champ Clark Group at the bottom. Hannibal Group
(including the “Glen Park.” Maple Mill, and English River Forma-
tions ) in the middle. and the North Hill Group (including the Me-
Craney, Prospect Hill, and Starrs Cave Formations) at the top, The
Hannibal and North Hill Groups replaced the Easley Group of Weller
et al. (1948 ).

Mehl (1960 ) discussed the age and Htl’il“;_‘:l'éll?llit_’ !'l'lllti“l‘".l.'-.]li]l‘: ot the
beds at the Kinderhookian type section and pointed out that the
Maple Mill Shale was considered to be Devonian in age by Thomas
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(1949), and that the McCraney was also believed to be Devonian bv
some authors. He concluded that there are no Lower Mississippian
strata at the type Kinderhookian section.

Collinson (1961) cited the conodont work of Scott & Collinson
(1961) which indicated an Upper Devonian age tor the Sylamore.
Grassy Creek, Saverton, and Louisiana Formations in the standard
Mississippian section, This conodont evidence also supported a [ower
most \liwiuimmi;tll age assignment tor the liu-T'h'lnn_: “Glen Park™ For-
mation. Collinson (1961, p. 102) concluded that the formations previ-
nlnf} referred to the FFabius 'c'-'n-lti\ (Weller et al., 19451 and the
Champ Clark Group (Workman & Gillette, 1956) and considered as
Devonian or Mississippian. be assigned to the Upper Devonian Series.
('1Hnw-'|m*mh the Kinderhookian Series in the standard section is now
defined as bounded at the top luju the base of the Burlington and al
the bottom by the base of the “Glen Park.” or where it is absent, In
the base of the Hannibal ( Collinson, 1961, p. 102)

The units included within the Hannibal Group ¢ Workman & Gillett
1956 ) were studied by Scott & Collinson (1961 ) and the stratigraphi
implications of the included conodont Faunas was reviewed by Collin
son (1961, p. 106-107 ). The conodont tauna of the Maple Mill Shale
(at the standard section and in Washington County, lowa ) proved to
be Late Devonian in age.

House (1962) recovered a clvmeniid ammonoid tauna, and Collin
son (1961 reported a conodont fauna. from the English River Forma
tion at Burlineton, both of which indicated Devonian age. Collinson

1961, p. 106 i|||]'1||l'-{| that the “English River” Formation at Burling
ton must be equivalent to the upper Saverton and the “Maple Mill
Formation +'1itm.tlwnt' to the lower Saverton, Grassy Creek, and Svla
more Formations. The English River Formation in Washington County
lowa, however, vielded a Hannibal ( Mississippian | conodont Fanna

Collinson. 1961 ) and was considered to be i'irlllhilrrnl‘ to some part
of the Hannibal Formation in the standard section.

Collinson (1961) continued usage of the term North Hhill Group
Workman & Gillette, 1956 1. and noted that the W assonvillee Formi
tion of lowa 1s |Iﬂ|-'i||ll'_[1t'.|||]", similar to the other tormations in thi
group and nearlv comcoident with the "__TI"HL*,T-W'}H' extent of the othe
tormations i the group Collinson included the Wassonville Forma
tion within the North Hill Group.

In Washington County, the English River Formation appears to Iy
LLower \IT\\I‘-“1]\|H.1H in age. and its base marks the base of the Kin
-Trriumkx.m Series in the area Th !*I'HIH ct Hill -Hufl Wa sonville For
mations in Washington County, lowa. vielded conodont taunas equiva

lent to the German enll strata
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The range of the genus Siphonodella corresponds to the interval of
the Hannibal and Chouteau Formations of the Mississippian standard
section, which are cul through cull= equivalents (Collinson et al.,
1962, chart 5). The uppermost occurrence of Siphonodella marks the
Kinderhookian-Valmeyeran boundary (Collinson et al. . 1962, p. 14).
Siphonodella ranges through the Prospect Hill and Wassonville For-
mations in Washington County, but is absent in basal Burlington strata.

Hu i\!lu[l I|1¢:uLm|. Neries of \\L;lﬂlillgtt&n {fuunt_\.', l[}\.ﬂ.;L 18 lwrrin
defined as the strata underlying the Burlington Formation and over-
lving the Maple Mill Shale. This designation includes strata ranging
in age from lower cul through cull=. The Sertes may be correlated
with the Tonmasian in Germany.

FAUNA AND CORRELATION

Maple Mill Formation. Peterson (1947) desceribed a conodont tauna
from a unit which he considered to be the T\luph- Aill Shale, and which
contained conodont genera diagnostic of both Devonian and Nlississip-
pian. In addition. he noted the greater abundance ob Mississippian
forms in the fauna, and concluded that the Maple Mill was basal Kin-
derhookian in age. Peterson (1947, p. 6) correlated the shale with the
Bushberg and Hannibal of Missouri and the “Bushberg-Hannibal”
[ pre-Weldon Shale) Formation ot Oklahoma.

In 1949, Thomas reported a conodont tauna trom the Maple Mill
Shale in the type area, and correlated it with the Saverton Shale of
Missouri ( Grassv Creek of his usage ).

Scott & Collinson (1961, p. 104) recovered a tauna from the type
Maple Mill Shale. and stated that it was contemporaneous with the
(olV portion of the Saverton Shale. They suggested that the Maple
AMill of Towa represents a northern, ni]fj.' extension of the Saverton of
Missour,

\nderson (19661 sampled a shale unit overlying the Aplington
Formation in north-central Towa. which he called the “Maple Mill”
Shale. He suggested that (p. 401) “the entire sequence of "Maple Mill!
\plington and Shefficld Formations of north-central Iowa may ac-
tually correspond to the Maple Mill Shale of south-central lowa.” In
addition. Anderson (1966, ficure 31 correlated the “\I;tli]:- Mill™ with
the npper part of the Saverton Shale. but did not designate an upper
boundary, implying that the "\l.lplv MillT mav range as high as toV or
toV1 in age.

Collinson ( 1967, lu'rhtm.l! communication ) stated that the Maple
'ﬂi” | & l.'l'll'Tl'I}”"L' \'l"'ll‘kiil*'l't'il tn be l't'\'ll‘it.'h'{l 'Il‘» ilifh‘l't'!lﬁml“lill 0l ”It’
Lime Creek, Sheffield. and Aplington Formations He turther states
that the .\Iili‘l]l' Mill conodonts are late Famennian in age. However
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ington County. Iowa. and correlated the unit with the “vellow sand
laver” at Burlington, lowa. Moore (1928, p. 50) noted the abundant
sandstones and siltstones in the upper parts ot the Hannibal Forma-
tion, and stated (p. 536) that the sandy heds at Kinderhook, Hhinows are
the equivalents of the English River Siltstone at Burlington and the
Frnolish River Formation in Washington County. lowa. Weller ( 1900 ),
Van Tuvl (19210, and Laudon (1929) correlated the English River
with the Hannibal Shale of Missouri on the basis ot the macrotauna.
Thomas (1949 ) reported a Mississippian conodont fauna from the type
FEnelish River,

Collinson (1961) investivated the conodont faunas ot the English
River Formation at the type section. and at Burlington. He recovered a
Devonian conodont fauna from the siltstone at Burlington, and as-
siened an Upper Devonian age to the unit. This age assignment was
established by Hounse (1962 ) who rr[mrfrtl clymeniid ammonoids from
the same strata. The conodonts recovered from the type English
River. however, proved to bhe Mississippian in age ( Collinson, 1961,
p. 106 ). Collinson concluded that the English River at Burlington is
1_H1||1'1TI111H'.l.ll{'llll‘« with l'!.u'l_ ol the Saverton Shale, and that the lillf__{hhll
River tyvpe section (Washington County, lowa ) is equivalent to the
[Lannibal Shale. in luil't.

More recently. Collinson (1967, personal communication) coms-
mented on the :LLu;w ditference ot the tvpe English River. and the so-
called “English River” at Burlington, and stated that in view of this
age difference "it seems desirable to recognize the beds at Burlington
as belonging to the Maple Mill inasmuch as the Maple Mill contains
identical. though thinner, siltstones both at Burlington and other
] ]tt L 52, 9

\nderson ( 1964, 1966 ) I'I'I‘.ill'l['l] a conodont fauna from the “English
River” Formation of north-central Towa, which he considered to be
crl-cull= in e, _\t't'ntt]iﬂﬂ to Anderson (1964, - 33, well records
establish the presence ol two siltstones, “English River™ and "Prospect
FGI ( Anderson’s usage ) in north-central Towa, These units are sep-
arated by a limestone unit CMeCraney” ol Anderson’s usage ). This
sequence may represent. i north-central Towa, the English River-
MeCranev-Prospect Hill snccession of southeastern lowa. Anderson
‘-:!IIII'III'I_I 7111‘ "tmh \”lalnlu 1”&]”.”‘\1'[] Al '!]ll‘ Htll'!LlL'l'h \\'llit'll l'n' O
sidered to be the “English River” Formation. Only two conodonts were
recovered from the English River type section neither of which was
recorded in Anderson’s “Enelish River™ fauna, Anderson's entire cono-
liu||’r I;uum 15 !'l'l‘ll'l."‘wl'lltl'{l 11l |]|r- l-ji'nhlh‘i‘l [II” [glllllil t‘.-*. Vf;l‘-&'tillﬂ'ﬁ}ll
['HHHT}'. This I'i.‘ht'llilihillL‘i' ol lhc' ulflliﬁ_[“HIl Hi'&.t'l'" fauna to lllill [‘.IF t]ll'
Prospect Hill of this report, and the absence of the two English River
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species from the north-central Towa “English River” Formation, seems
to justify correlation with Anderson’s “English River” Formation with
the Prospect Hill Formation of Washington County, rather than with
the type English River. _ |

Polygnathus marginata and Spathognathodus costatus costatus repre-
sent the entire type English River tauna recovered during this study.
P. marginata has been reported from the Bushberg ( Branson & Mehl.
1934 ) and from the German cull strata ( Bischott, 1957 ), and S. costa-
tus costatus was reported from the Hannibal ( Branson, 1934 ) and trom
hﬂ\r] strata, w ith i‘\HILLtf d occeurrences in L.ower ilTHl \Titl(l[t' cul strata
i the Sauerland. No SpPecHmens 0l H”:f!u”n;!‘r'”ﬁ were I‘i*-‘.-lul'I'I‘ti from
the siltstone.

Collinson [ 1967, l-r-runml communication ) stated that the type Eng-
lish River contains an unequivocal Kinderhookian conodont fauna, and
on this basis, and in conjunction with the fanna recovered in this study.
the English River Formation in Washington County, lowa, can be as-
signed a Lower Mississippian probable cul) age, and the Devonian-
Mississippian Boundary placed at its base.

Mr. Fred Dorheim (1967, personal communication) ol the lowa
Geological Survey, stated that the survey recognizes that the English
River Siltstone is Mississippian in age, however, tor convenience in
logeing and correlation, the systemic boundary is placed at the bas
of the McCraney Formation, which is t*;hﬂ}' recognized in the sub-
surface. Collinson (1967, personal communication ] is in agreement
with this arrangement as a matter of convenience.

[t seems appropriate here to discuss a ]‘.t-:luihll' alternative to the
long-standing nomenclatorial problems associated with the English
River Siltstones and other similar units in the upper Maple Mill Forma
tion.

The term English River, as originally prnpnwtl. was applied to the
siltstone exposed along the English River in Washington County [owa,
thumiurnl (hwi;__ﬂ[mli:m of the siltstone at Burlington, Towa, as "kng-
lish River” was based on its similarity of position in sequence as the
type English River. It appears probable, from several lines of evidence
that these two siltstones (at Burlington and in Washington County
are not equivalent. but actually discontinuons and distinet. As previ-
ously mentioned, Collinson has shown that the two units are fannally
dissimilar. Moreover. he recognized that the so-called “English River
is lithologically indistinguishable from thinner siltstone beds scattered
throughout the upper Maple Mill Shale at Burlington. An uncontorm-
ity occurs at the top of the siltstone at Burlington which may progres-
u.iu-lj..' hevel the unit in a northward and westward direction, eltecting
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removal of the unit in Washington County, Towa. An apparent faunal
unconformity at the base of the type English River supports the idea
that uppermost Maple Mill sediments were removed in this area.

There are minor lithologic differences between the siltstones in the
two areas. The siltstone at Burlington is somewhat more calcareous
than that in Washington County. and 1s more massively hedded than
the tvpe English River,

\ further line of evidence supports the possibility that the two silt-
stones are not equivalents. The basal McCraney Formation, in Louisa
County, lowa. is quite sandy h_'xpu*rinlh' in well s;unplwﬂ, suggesting
that the tvpe English River Formation may be an equivalent of the
lower and middle McCraney Formation at Burlington.

In deference to these remarks, the writer proposes Hlll'}lil't*h.‘iflili of the
term English River, or “English River.” as previously used in reference
to the siltstone at Burlington. restricting the term to use to that silt-
stone in the type area, along the English River, in Washington County,
[owa.

The writer recognizes the alternative that the two siltstones may be
lateral equivalents and. thereby. time-transgressive, however, the cur-
rent available evidence more strongly suggests discontinnity of the
silt hodies. e

_Ur("n.rm*” Formation. Moore ( 1925, p. 21) tirst Iil'llllil_\t‘{l the term
McCraney (originally spelled McKerney ) Formation for a “Litho-
graphic” limestone I_'.\IH'lhl'ti in McCraney Creek, near Kinderhook.
linois. The formation was designated as the upper unit of Moore s
Hannibal Formation in Missourt,

In 1929, Laudon (p. 267-268) defined the lithology of the North
Hill Member of the Hampton Formation. exposed at Burlington, as a
basal, semi-lithographic limestone unit. a sandstone unit and a thin
oolitic unit. The semi-lithographic nnit was correlated. by Laudon.
with Moore's MeCranev Limestone.

Workman & Gillette (1956, p. 28) continued usage of the term
North Hill. but raised it to group status. and included within it, ]1}'
detinition, the Starrs Cave, Prospect Hill, and McCraney Formations,
in descending order.

Collinson ( 1961. P 107 ) I'l'l]t:ﬁl’f['ti 4 conodont Fauna trom the Me-
Cranev Formation. at Cascade Station, in Burlington, which “. . . clear-
ly shows the McCraney to be of Mississippian age and correlative with
part of the Choutean.”

Scott & Collinson (1961, p. 119) recovered a sparse conodont fauna
from the McCraney Formation at Burlington, which is dominated by
Siphonodella and consists entirely of Mississippian species. The Me-
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t of the Gattendorfia-
Stufe (cul ). and the lowermost part of the Pericyclus-Stute (cull= ) in
1 Jl

Craney fauna was correlated with the upper ha

linrope.

The conodonts recovered from the McCranev Formation (see higure
4) in Washington County, were secured from the upper halt of the
exposed unit. the lower halt being barren. The tauna resembles that
described by Scott & ( ollinson (1961 ). Siphonodellids dominate the
fanna, and Polyenathus communis is the next most abundant element
P. communis is r‘\.[lili.‘l”\ abundant in Lower \“‘*‘\H“lj"l”ni“ rocks
(Scott & Collinson. 1961, p. 119 The two MceCraney taunas ditter m
other significant aspects. however. The Washington County material
does not contain Dimodus fragosus and f'ﬁf:’:'hlg:mrhm lacerata, which
were |‘f-]“mr'lr'tl fromn the Mol 'I';[ni-},' at Burlington.

,"'wr'r;-f;f'ml:L la rliHh't!.f',"n'!falh.f'f”ff. J’nh_,r;_rumhu». madreinata. and  Pseudo-
!J.?!”!“f,'r,",fh‘\. fustformis are present in the Washineton County N
Craney, but were not reported from the McCraney at Burlington (Scott
& Collinson. 1961 ). These three Species birst appear at the base ol
cull= strata in Germany. The presence of these somewhat vounger
elements throughout the upper portion ot the McCrancey FF'ormation
11 \\.’;n]]inghm fftll_llll‘j. sugerests correlating it with the middle and o &
per McCranev Formation at Burlington, and with most ol the Uppe
cul and Lower cull= subzones of the Gattendorfia- and Pericyclus-
Stufern 1'1-\1]'-.|~|-’{|"..,|-1}, Part ot the \l{-{'r;uu-_r in Washington County has
been removed by Imat-'\h'f Taney erosion as cevidenced }‘_"* the undu-
lating npper surface of the unit. and a lag concentrate (hish |1I-i*"'
resicite in the troungeh areas on the surtace,

Conodont elements contemporaneous with this period o crosion
were I‘n‘L'HuJI'e'll. ui’rh ol ;l{|lﬂi'-:i'(1 tauna, from I}ll' OVt 1'1_"*"'"-' I}"”\"I""r
Hill shale unit. It appears probable that there is some portion ol cull=
strata missing at the top of the McCraney Formation. at least in Wash-
ington County (see ligure 5)

Time .-:[nix.alvnq of  the \ltl'r'.nn-}' Formation with the north
central lowa section remains in doubt: however, it seems i””h‘i}'l"
that the “\[:'(:T‘.mt'}” [ Anderson. 1964 ) may he the subsurtace equivi-
lent., and the hiatus indicated on the I'f".{if'*“-'li correlation chart (see
i'iﬁ.{“l"' 5 l't'l‘ll'l‘kt'lli‘w q kriow It'ilﬂl‘ '-EJ]‘ 11 |'|nrth~l'{'liil';ii [ ow . rather
than a physical break. or missing section.

Prospect Hill Formation. Moore (1928, p. 23) defined the Prospect
Hill Formation as Van Tu_\'l'a 1921 ) bed 5 at Prospect Hill. Burling-
ton, lowa. He remarked on the lithologic similarity to the English
River Siltstone and the faunal dissimilarity with that unit. He furthes

stated that although a large Chouteau faunal element was recoyered
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trom the I'*|'{1a|"au-q-l Hill, the Formation most pre bably is best correlated
with the uppermost Hannibal Formation.

Laudon (1929) recognized the siltstone nnit at Burlington. and in-
cluded it as a unit within the North Hill Member ot the Hampton
IFormation.

Thomas ( 19491 recovered a conodont fauna from the Prospect Hill
Siltstone, at the Maple Mill Locality, which he correlated with the
Hannibal fauna. He suveested that the Hannibal grades laterally into
the English River and Prospect Hill Formations of Washington [..{.HlHl_"».

Youngguist & Patterson | 19449 I'('l'lH]"it't] a conodont tauna trom the
Prospect Hill Formation exposed at Burlington. in Louisa County, and
in Washington County, Their fauna closely compares with that ol the
Prospect Hill Formation ol this T'l'ln:-[‘f.

Workman & Gillette ( 1956, p. 30) correlated the Prospect Hill For-
mation (of HWlinois) with the Choutean Formation in Missouri. but
cautioned that <. . . it may he a lens of siltstone in the midst of a lime-
stone SuCcession.

Collinson ( 1961 ) recovered a conodont fauna from the ljl‘l:al‘lt"l.'t 1111
Formation at Burlington. which resembles that ot the upper Choutean
Formation

The conodont fauna of the “English River” Formation ot north-
central Towa ( Anderson, 1964; 1966 ) is t“l]l'il't'I_& T't'l‘ll't'hl‘llh'f_i m the
Prospect Hill fauna. as herein described. The so-called “English River
CAnderson. 1966) of north-central Towa is a misnomer.,

Workman & Gillette (1956) and Collinson (1961 ) cited evidence of
an erosional uncontormity at t the top of the McCraney Formation 1
[Hlinois. A similar erosion surtace 1s I‘.Iltwlllf at the l'ril of the Me-
Craney in Washington County. Overlving this undulating surtace is a
two-inch clavstone layer. and above it is a four-inch blue-green shale.
The clayvstone contains abundant glauconite “pellets™ and  a “tish-
lrLtlr" concentrate. The shale unit is considered the basal portion ol
the Prospect Hill Siltstone. The contained conodont fauna of the shale
is somewhat older in .n[hr.{ dS compare ] to that ot the n.t!l‘.lnﬂ silt-
stone and underlving McCraney Limestone. %J;ihtrnm.’: Nrf thf;:hru."u S
crenulata, Dinodus fragosus, Elictognathus bialata. lacerata, and
\;uh’n-ruu.‘hmhn costatus costatus were recovered *IHIll the shale
member (including the claystone unit) at the Maple Mill and [Tigh
HI'H]_';:V localities, S r‘t-’\f”f!.f.ﬁ' costatus has not been recovered rom
rocks yvounger than el in age. The remaimng above mentioned spe-
cies are characteristic forms ot the MeCraney Formation at Burlington
(Scott & Collinson. 1961 ). and are indicative of the Siphonodella
duplicata Assemblage Zone ( Collinson, et al., 1962) and of Upper cul
through Lower cull= strata in Germany.,
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The shale unit also contains diagnostic species of the Siphonodella
quadruplicata-S. crenulata  Assemblage Zone, however, the upper
boundary of this Assemblage Zone can be placed at the base of the
upper t]lll{l of the siltstone portion of the tormation—the uppermaost
occurrence of S. guadruplicata.

Wassonville Formation. Bain (1895, p. 322) proposed the name
Wassonville Formation for a thirty-tive-foot earthy, magnesian lime-
stone l‘\ptmtl at W .u\.i}llxlﬂu Mill 011 Hu LIHTIIH}r \IVET, \"'-.hilm”lnh
County, [owa,

\nunmtlnxl & Downs ( 1951) NIIIII‘J((] what they thought to be the
Wassonville strata exposed at the Kalona C lay Pit locality. and listed

Il‘.f 5D ) !}tt strati 4 i ll.’l]llt sechion l{x }Hfma

Wassonill Foot
t. Dolomite. brown. fractured containing one chert band. tos-
siliterous. basal part containing much reworked Enclish Rives

ot )
3. Shale, blue to gray. soft, unctuous, carrying chunks of English
River orit. Numerous hish in base &
FEnelish River
2. Gritstone, blue to grayv, massive, verv fossiliterous 3
|_ f"\l],lh-, ¢lg-p]1 l ||1|- bty LI,I'tt_‘%. U-:'_". '«Hl.l Lnctaons, I'.l]]“ifl.lii‘illl‘\ .l'lll]
stained at top, filled with pyrite 1 lower part, untossiliterons 14
These authors stated (p. 785) that their conodont fauna = . . cams

Ly |

from the middle and upper portions of the six-toot shale vt (no. 3
at the base of the Wassonville.” and that no conodonts were recovered
from the overlving “dolomite.”

The writer proposes that units 3 and 4 of Youngquist & Downs
“Wassonville” Formation are actually the basal shale and siltstone
units, respectively, of the Prospect Hill Formation. Youngquist &
Downs” conodont fauna is identical to the Prospect Thll faunas from
the Maple Mill and High Bridge localities, and furthermore  con
tains specimens of  Siphonodella quadruplicata, S. duplicata. and
Elictognathus lacerata which are not 1':_'prmrnh*(l in the Wassonville
faunas of this report. The "Wassonville™ Formation of Youngguist &
Downs is therefore considered to be the same unit as the Prospect Hill
as herein detined,

Collinson ( 1961 ) reported that the oolitic Starrs Cave Formation, at
Burlington, is barren of conodonts. An “oolitic” zone near the base of i
the Wassonville, in Washington County, proved to be barren of cono-
donts also, and on this basis. and on lithology. is correlated with the
Starrs Cave Formation (see higure 5 ).

Anderson (1964 ) recovered a conodont fauna from the lower hve
feet of the Mavnes Creek Member of the Hampton Formation at sev-
eral localities in north-central Iowa. The Mavnes Creek fauna ( Ander-
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son, 1964, table 5) contains Hi;ll’.‘uum‘fr”u quadruplicata and §. obso-
leta which are not represented in the Wassonville fauna of this report,
but are present in the Prospect Hill of Washington County. This seems
to indicate that the lower five feet of Maynes Creek is slightly older
than the base of the Wassonville and may be equivalent to the upper-
most Prospect Hill. By position in sequence, this would L}]ut't' the
Chapin Member, of north-central Towa l'lIlI]"-.ilIt‘Hf to some portion of
the Prospect Hill.

The conodont fauna of the upper Prospect Hill and the entire Was-
sonville Formations closely resembles that of the Siphonodella iso-
sticha-S. COOper ,'\.whi‘llllllils_:i' Zone (Collinson, et al., 1962), and cor-
relative with the uppermost cull= zone in Germany. In Washington
County the upper limit ot this zone is marked by the disconformable
relationship of the Wassonville and Burlington Formations. This dis-
conformity is contemporaneous with the “major uncontormity in the
Mississippi Vallev™ of Collinson, et al. (1962, p. 22).

Burlington Formation. A sparse conodont fauna was secured from
the Burlington Limestone exposed at the top of the Wassonville Mill
section. A basal glanconitic laver of the Burlington contains an ad-
mixed, as well as an indigenous fauna. Some conodont elements, tllﬂ&_;
nostic of the Gnathodus semiglaber-Pseudopolygnathus multistriata
ancl H:‘u‘f'f."fl‘_{]‘i.-‘”hil'.“-.—)pl‘!fl{',f_{_"flff”lfF.’.'\' COMMUNIS .-lﬁhl'm|'_1|'.l_l_ﬂ‘ Zones (Collin-
son, et al., 1962 ), are present in the ¢lauconite unit. These zones are
not otherwise delimited in Washington County.,

Bactroonathus distorta. a torm common TII]"-HI‘.-'__{IIHH[ the remaininmg
portion of the exposed Burlington strata, is diagnostic ot the Bactro-
enathus-Taphrognathus Assemblage Zone ot the upper part of the
Burlington. Collinson, et al. (1962, p. 23) stated that the “lower part
of the Bactrognathus-Taplhrognathus Assemblage Zone is readily clis-
tinguished by undescribed z-shaped bactrognathids™ (herein referred
to B. distorta). and correlated the zone with the upper part of the
German cullpg/+ zone, The conodont tauna secured from the Burling-
ton 1s dominated by B. distorta, and seems to justity correlating the
exposed portion ot the Burlington Formation, in Washington County,
lowa. with the Hm-.frngm!”m.\'—'f'u’uhJ'flf_{lmﬂuf.\' .'\h.\l'lnhlugv Zone ol the
\Mideontinent Region, and with the upper cullg/y strata in Germany:.
It is evident that a hiatus of considerable magnitude (lower and mid-
dle eullB/- ) exists at the base of the Burlington Formation in Wash-

mgton County.

SUMMARY AND CONCLUSIONS

Placement of the Devonian-Mississippian Boundary in the Wash-
ineton County section cannot be determined accurately from the data
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secured during this study. However, the sparse fauna recovered sug-
gests a Lower Carboniferous Age, rather than a Devonian Age. No
evidence of Collinson. Scott & Rexroad’s (1962) Gnathodus n. sp. B-G.
kockeli. or Siphonodella sulcata Assemblage Zones is present in Wash-
imgton County.

Other than the elements of the HJJ}Ju:nr_rfh'Hu rfu;ifh'rf!rf .-\\wllllllalgi‘
f.wn- FeC OV ET -l from [h. ]hl.\.II }’I'Hwih*t'f “I” hll.‘l]t' .\T:'HI}H'I'. 1o l*\.'i-
dence of this zone was secured from below the middle of the Me-

Cranev—where it should fall H”';lflﬂ!'.lllllit':t”_"h.'.

The .“\f;:hrufuthf isosticha-S.  cooperi and S, .-;t.'mfr.';ph'r‘um-H_
crenulata Assemblage Zones are well documented in Washington
County, and are coincident with the entire Wassonville, Prospect Hill
and upper half of the McCraney Formations. These units are. there-
lore, helieved to be cull= 1n age,

Collinson. Scott & Rexroad's (1962) Bua ”'r"_{HH”HI-‘&'.!”Hffjf_,f_':ﬂr.l'”.'i'f-\
communis and Gnathodus semiglabe J'-f'u'Hrfr};iuf!'fﬁ_[l.’r!”f”.\' multistriata
\ssemblage Zones are not represented in Washington County, except
for the occurrence of some of the diagnostic species in the basal Bur-
lington glauconitic layer.

The correlations |‘:-|'npfm-{| in ficure 5 are based on recognition of
Collinson. Scott & Rexroad’s (1962) Assemblage Zones in Washington
County. It should be understood. however, that in no case were the
fanunas from the Washington County section iqu\' representative of
those desionated as “characteristic” of each Assemblage Zone. Corre-
lation with the north-central lowa section is hased on the time t’liili‘»'u-
lencies of that section with the Assemblage Zones of Collinsoun. et al.,

1962 ) as determined by Anderson ( 1964. 1966 1.

SYSTEMATIC PALEONTOLOGY

Cenns BACTROGNATHUS Branson & Mehl, 1941

Bactroenathus BRANSON & MEHL, 1941, p. 95.

Fype species. Bactroonathus hamata Branson & Mehl, 1941, p. 95,
ol 19, figs, 5-8; (OD)

Diagnosis. The specimens assigned to this genus compare tavorably
to the cenerie lll'wt'l'ilallun of Branson & Mehl ( 1941, p. 95 ).

Remarks. Branson & Mehl (1941, p. 95) stated that “there is such
o \.ll'll'l_\. dmaong the SPeCcIes of this eTIiS that 1t 1s {Htlit'll]l to include
Il the characters in the generie analysis.” Additional work should be
done on the bactrognathids in order to more precisely ditterentiate
the species of Bactroenathus as the genus has a relatively short range.

Ocenrrence. Bactroenathus is restricted to rocks of the Valmeyeran
Series. which includes the “Sedalia,” Fern Glen, and Burlington For-
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mations and is equivalent to a part of cullg/y strata in Europe (Col-
linson, et al., 1962, chart 5). Bactrognathus has also been reported trom
the Middle Osahean, Lake Valley Formation of New Mexico ( Burton.
1964, range chart ).

BACTROGNATHUS COMMUNIS Hass. 1959

Bactrognathus communis HASS, 1959, p. 350-381. pl. 46. tigs. 20,25-27.

30.31; BURTON. 1964. range chart.

Remarks. See Hass ( 1959) for discussion of the characteristics of the
species.

Occurrence. The species 1s restricted to rocks of the (sagean Sernes,
Bactrognathus communis has been reported from the Chappel Lime-
stone of Texas ( Hass. 1959) and the Tierra Blanca and Alamogordo
Members of the Lake Valley Formation of New Mexico (Burton
1964 ). |

This species occurs in the Burlington Formation at the Wassonville
Mill locality, Washington County. Iowa.

Material stuclied. 1 specimen.

BACTROGNATHUS DISTORTA Branson & Mehl, 1941
Pl 4, Figs. 5.5
Bactrognathus distorta BRANSON & MEHL, 1941, p. 99, pl. 19, figs.

10.11; BURTON., 1964. range chart; REXROAD & SCOTT. 1964, p.

22-23. |‘|T. J, Fi_ﬂ_ﬁa‘. 9.10,

Diagnosis. This species 18 characterized ll:'\ a thick anterior himb
which has a horn-like denticle at the pmtf-rnnr end, and by a stronglh
recurved lateral Process.,

Remarks. The holotype ot Bactrognathus distorta is severely worn
and abraded. The lateral margins are not transversely rounded on a
well-preserved specimen, but are sharp and broadly flared with a
1‘rI'HHHlllu'i~rl expansion on the imner lateral margin in the area ot the
lateral process offset (see pl. 4, Hig. S).

The unit has a deep. sub-triangular basal cavity under the main
blade and lateral process junction. which extends as a deep trough to
the anterior tip and under the lateral process to the postenor extremity
of the unit.

T]lt‘ (}l'_!_{rl'l- of recurvature of the Ltit‘l";il lu'nf_-t'n 15 \.lI'ILl]h]I but in
oral view, the unit is !vH]hIIH*Ll 111 most HEH'{']-III"TI‘%.

Cecurrence. Hf.-'r'frw_‘_friuffu.'\ distorta has been rn‘lml“tt't_| trom  th
Sycamore Formation of Oklahoma ( Branson & Mehl. 1941), the Lake
Valley Formation of New Mexico ( Burton, 1964 ). and the upper por-
tion of the New Providence Formation of Indiana (Rexroad & Scott,
1964 )
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The species was recovered from the Burlington Formation at the
Wassonville Mill locality, Washington County. Towa.

Material studied. 34 specimens.

Repository. Figured hypotype, S.U.L 12537,

Genus DINODUS (fun]‘u'r, 1939

Dinodus COOPER, 1939, p. 3586.

Fype species, Dinody Fr;i!h {fturi‘u-l'_ 1939, D. 3856 Iy] 17. Iilt_[ah 63.
75.76: (OD).

Remarks. See Klapper (1966, p. 24) tor a discussion of the generic
characteristics.

Clecurrence f}mr'rhh' I!'.IH heen I'l']‘!lu'fi*(l trom [Iil‘ L.ower _\“H_Hi‘w'wl'l':r—
pian of North America and ranges from cul through eull= (Toum-
asian ) in Europe (Voges, 1939 ).

DINODUS FRAGOSUS ( Branson, 1934 )

f'fr?rrmrr}rh HH ff'n!;juh'u HI':..-\NH(J:\-. 1934, P- 333, lll JT ilt_{ 2 KINECH-

TEL & HASS, 1938, p. 515-520.

Dinodus fragosus (Branson ). SCOTT & COLLINSON, 1961, p. 122,

111. 2. tig. 22; HASS. 1943, P- 307-308,

Diavnosis. See Branson (1934) ftor a discussion ot the specitic
characteristics.

Remarks. The specimens 1 the Washington County material are
hroken. bt compare 1_']u~«.t-'h with those illustrated I:‘u Branson (1934,
pl. 27, hig. 5) from the Hannibal Formation and Hass (1959, pl. 49.
“‘;-'ﬁ- 16.23) From Ih:' ( .'|'t'.ll1|u_'] I ormation.

Oceurrence. Dinodus fragosus is known from the Hannibal ( Bran-
son. 1934 ). McCranev ( Scott & Collinson, 1961 ). and Choutean ( Bran-
son & Mehl. 193S) Formations of Missouri and the Chappel Formation
( Hass. 1959) of Texas. Voges (1959) reported isolated occeurrences of
D. frarosus in middle cul and lower cull= strata in 1‘:|||'n}w,

This species was recovered from the Prospect Hill Formation at the
High Bridge and Maple Mill localities, Washington County, Towa.

Vaterial studied. 9 specimens

Genus ELICTOGNATHUS ( ooper, 1939

Solenognathus BRANSON & MEHL., 1934 (non SWAINSON., 1939).
p. 270-271. (non AGASSIZ, 1546, BLEEKER, 1556-57, PICET &
HUMBERT, 1566 ).

Elictognathus COOPER, 1939, p. 386-357; HASS. 1959, p. 386.

Solenodelle BRANSON & MEHL, 1944, nomen nudum, p. 244;
& _ , 1948, p. 527.

non Solenodella ELIAS, 1956, p. 113 (= Ozarkodina ).
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compare tavorably with those originally described by Branson & Mehl
( 1934, P. )

Oceurrence. See KLlIllltJl' 1966, P- 26) tor L'U]lll'I]L'lf‘ list of occur-
FeTiees IIJI'IHIL'[}i .\[:I"ﬁ 1966.

The species ranges from upper cul through lower cull= in the
Sanerland ( Voges, 19539

Elictognathus bialata is restricted to the shale member of the Pros-
pect Hill Formation and was recovered at the High Bridge and Maple
Mill localities, Washington County, Towa.,

Material studicd. 5 Specnens

Ri ;.'a'i\."hu'f,r. Fionred hy potype, 5. UL 12538,

ELICTOGNATHUS COSTATA ( Branson, 1934 )

Pl. 7. figs, 19.22

Solenognathus costata BRANSON, 1934, p. 332, pl. 27, hig. 7 COOPER,

1959, p. 410, pl. 44, tigs. 35-35: BEACH, 1961, pl. 5, tig. 1.
Bryantodus microdens HUDDLE. 19534, . HY) I}I, 21, fi!___f_h'. 10,11,
Solenognathus amphelicta COOPER, 1939, p. 410, pl. 44, tigs. 10,1112,
Selenoenathus araia COOPER. 1939, p. 410, pl. 44, figs. 31.32.
Solenoonathus micra COOPER. 1939, p. 412, pl. 41, Iiffw 48 .49,
Solenognathus eurynota COOPER, 1939, p. 411, pl. 44, figs. 55-57.
Solenognathus fulera Branson & Mehl. COOPER, LJ' ?H p. 411, pl. 44,

hoes. 61-63,

Pinacoenathus? deflecta Y( WUNGOUIST & PATTERSON, 1949, p. 60,

|rl 5. he. 5.

Solenodella costata ( Branson 1. BISCHOFF & ZIEGLER, 1956, p. 166,
pl. 12, tigs. 18,19; BISCHOFF, 1957, p. 55. pl. 6, tig. 15; BEACH,
196 1. o1

Elictornathus lacerata ( Branson & Mehl ). HASS. 1956, . 356-3587, 11].
2, hig, 21, non tig. 22 (=L, lacerata); FREYER, 1961, pl. 2, tigs. 4.5.

Pinacognathus profunda ( Branson & Mehl). VOGES, 1959, p. 288, pl.
g0, tig. 45.

Llictoenathus costata ( Branson ). REXROAD & SCOTT. 1964, p. 25,
|~1 ), Tig, 24,

Diaonosis, The oral outline ol the blade 1s straight across the middle
to the apical denticle, and then curves downward abruptly to the
posterion end. The t1;\i1'LL1 denticle 18 located t.h!'-:‘ril}' over the small
hasal cavityv. and the lateral ridees are narros,

Remarks. Elictoenathus costata 1s ditterentiated from E. lacerata in
that 1t lacks the prominent denticles which form a ]li:::_{h area in the
oral outline anterior to the Jlilli.'.l1 denticle. which is characteristic of
L. lacerata. Hass (1959, p. 356) judged E. costata to be a junior sub-
weetive synonym of E. lacerata because he did not consider ditferences
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in oral outline and denticle size sufficient to warrant specitic desig-
nation. Rexroad & Scott (1964, p. 25) agreed in part with Hass, but
lmlllt:‘tl out that E. costata forms are the most abundant of the elicto-
onathids present in the lower part of the Kinderhookian, and E. lacer-
ata forms ["r-:ﬂn!ninaltt' in the upper part of the Kinderhookian se-
(quence.

The author believes that !".-f;frf'."{ll_':ﬂu'”l!if.‘k' costata and E. lacerata
w‘llmllti he ii!“#'ﬁ"flf].!h'*l on ‘.11111'!"'l|"l”~ 11 HI‘;[] tnll“ll:' ;ITHI I't‘lilti“u-
lateral ridee sizes (E. lacerata has much wider lateral ridges This
conclusion is “"i"l“”'T""l by the apparent atmli’_{r;ipim- separation of
each form’s numerical optimum.

Occurrence. Elictognathus costata has been reported from the Han-
nibal Formation of Missouri ( Branson, 1934). the New Albany Shale
and BRockford Limestone of Indiana ( Rexroad & Scott. 1964 ). the
Cardner Formation of Utah ( Beach, 1961). the pre ‘Weldon Shale of
Oklahoma (Cooper, 1939 ), the Maury Formation of Tennessee ( Hass,
1956 ) and the Prospect Hill l‘ql}l'lﬂ;uli{-m of Towa ( Youngquist & Patter-
son, 1949 ).

Bischoff (1957. Table 2) recorded Elictognathus costata trom
cull=-f3 strata in the Rhenish Schietergebirge, whereas, Voges (1959
'].Llll]t' L) I'f}unl'dwl i‘ﬂ_iLLi_{'{l OCCUuIrrences ot ”H' k]'!!'r.'it'k 1881 the Hm]:”r
and upper cul strata in the Sanerland.

In Washington County, lowa, Elictognathus costata was recovered
from the ])I'II‘-;I‘H'L[ Hill Formation at the High Bridge and Maple \Mill
localities.

Material studicd. 10 specimens.

Repository. Figured hypotype, S.U.L 12541

ELICTOGCNATHUS LACERATA ( Branson & Mehl, 1934
Pl. 6, Figs. 4.5

Solenoenathus lacerata BRANSON & MEHL, 1934, p. 271, i‘l' 22 hHos
5.6: COOPER, 1939, p. 411, pl. 44, tig. 50.

Solenoonathus tabulata BRANSON & METL. 1934, p. 271-272, pl. 22
fig. 7; COOPER. 1939, p. 412, pl. 44. figs. 64-66.

Solenognathus costata BRANSON. 1934, p. 332, 1'11_ 27 tig. 7; COOPLEI
1939, p. 410411, pl. 44, tigs, 35-35.

Solenognathus tencera BRANSON. 1934 P 332-333. 1]1 27. tig. 8;
BRANSON & MEHL. 1935, p. 140, pl. 34. hg. 14. COOPER. 1939
p. 412, pl. 44, figs. 36.37.

Bryantodus camurus HUDDLE, 1934, p. 65-69. pl. 2, higs. 6-9.

Poluonathellus similis HUDDLE. 1934, p. 95, ]1!, 7. fie. 20 (non fig.
M ¥

Solenognathus anida COOPER, 1939, P 410, pl 14, Higos. 4645,
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Solenognathus anomala COOPER. 1939, p. 410, pl. 44, figs. 15-17.
Solenognathus anomalodus COOPER, 1939, p. 410, pl. 44, figs. 27-29,
Solenognathus camura ( Huddle ). COOPER. 1939, p. 410, pl. 44, higs.

55-6(),

Solenognathus carinata (Cooper ). CO( )PER. 1939, p. 410, |1|. 43, higs.
eh 3= X0 .

Solenoenathus dicha COOPER, 1939, P 411, pl 41 fi}_,{.‘w. 10-72.

Solenoenathus eura COOPER., 1939, P 411, l‘rl 44, !’IL[H 7-9.

Solenognathus isomeces COOPER, 1939, p. 411, pl. 44, tigs. 4-6.

Solenognathus macra COOPER, 1939, p. 411-412, pl. 44, figs. 13,14,

Solenognathus oliga COOPER, 1939, p. 412, pl. 44, figs. 21-23,52-54.

Solenognathus pecta COOQOPER, 1939, P- 412 ]‘I] 44, tigs. 1-3.

Solenognathus plecta COOPER, 1939, p. 412, 11] 43. Higs. 47-52,55-60).

Solenognathus syntyla COOPER. 1939, p. 412, pl. 44, figs. 38,39,

Solenognathus trinodus COOPER., 1939, p. 412, pl. 44, tigs. 67-69.

Solenognathus tyla COOPER, 1939, p. 412, pl. 44. figs. 24-26.42.43.

Solenognathus typica COOPER, 19 39, p. 412, pl. 44, hos., 18-20.44 .45,
49-51: 1943, - in Cooper & Sloss, o 171, i}l. 28, tig, 1.3.

Solenodella lacerata ( Branson & Mehl ). BRANSON & MEHL, 1944, in
Shimer & Shrock, Index fossils of North America, p. 244, pl. 94, tig. 4.

Solenodella lateranodosa THOMAS. 1949, p. 125-429, pl. 3. tig. 19.

Solenodella tenera ( Branson ). THOMAS, 1949, p. 436, p] 3, tigs. 18,20,

Solenodella tenera (Branson)? YOUNGQUIST & DOWNS, 1951, p.
790-791, pl. 111, tig. 3.

Elictoenathus lacerata ( Branson & Mehl). HASS, 1951, p. 2539, pl 1
g, 3 , 1956b, pl. 1, fig. 5; CLOUD, BARNES & HASS, 1957, p.
S13. pl. 5. tig, 4; HASS, 1959, p. 356-357, pl. 49, tigs. 1-5,12; VOGES,
1959. p. 278-279, pl. 33, fig. 20; SCOTT & COLLINSON, 1961, p.
123: KL \P}’l R, 1966, p. 26, pl. 5, figs. 18-21; REXROAD & SCOTT.
1964, p. 26-27, pl. 3, tigs. 15-20.

Solenodella costata ( Branson ). BISCHOFF & ZIEGLER, 1956, P 166,
pl. 21. figs. 18.19; BISCHOFF, 1957, p. 55, pl. 6. fig. 15; BEACH,
1961, p. 51, pl. 5. fig. L.

Diacnosis. Oral outline characterized by two prominent high peaks:
one at the apical denticle and the other near the anterior end of the
unit. The lateral ridges, especially the inner side, are wide and shelt-
like,

Remarks. E. lacerata is maintained as a species separate trom E.
costata on the basis of the double peaked oral outline. When this dis-
tinction is made a stratigraphic separation of the peak oceurrence of
the two species may be recognized.

Occurrence. See KLAPPER (1962, p. 47-48) tor complete list of oc-
currences throngh Angust, 1962.




Rexroad & Scott (1964 ) have reported Elictognathus lacerata from
the Hpper New Albany Shale and Rocktord Limestone of Indiana.

Bischott (1957 ) reported Elictoenathus lacerata as ranging from
Illltf{”r :'r:[ ”II'HII"_:h Ilr‘nn'l' rH[[ Lostrata in l'_.lll'Hlu. \'n'_{u ] 1909 ) re-
corded the \I.H.'n'il s trom upper 0l 1|1I'I1I11Ll| lower cnll strata, with an
isolated occurrence in middle cul, and a reworked specimen in eulls
strata in the Sauerland.

Eli Lol fiees lacerata was recovered from the Wassonville Forma
tion at the Maple Mill locality and the Prospect Hill Formation at thi
Maple Mill and High Bridge localities Washington County, Towa

Vaterial studied. 39 SPeCIens.

Repository. Figured hypotypes, 5.UL 12559 | 2540

Genus GNATHODUS Pander, 1556

Gnathodus PANDER, 1856, p. 33 ( non FIEBLI. 1566
I.}I'i_.rl,' henotus COOPER. 1939. P %6,

'f'r.'llr'- SPCCIES Gnathodus POSHHENSTS Pander, 1556 L |ll 2, ngs
10.10a-¢. (OD ).

”m:urrkh The eTIUS 1S charactenized the de P W ey ”.H't.’rl:
basal cavity situated near the I)in!- rior end of the bilade, The Hppet
surtace ot thie fLLI't't_I cavitv torms a4 |11.1Tirlt'l|| “]Hi b s byee \mlwf}l
weakly i.l]'la.k!i!l‘ll*l'rl byw nodes or ‘wr!'”fl*_[i"'. ornamented by nodes and
|Iil!+‘~‘k.*'I\" ridoes. |

Remarks CGnathodus evolved trom t“"‘l'-'rh"}”"_'f“f'“r“’”II”" by a shift of
the basal cavity to the 1Hr*~ft'1'iill' end of the bar, and an increase 1
(laring of the cavity lips ( Rexroad & Scott, 1964, p. 25 1. Gnathodid
aree distineuishable from -|1.1T|:=r'_flmthm|1r|~ on the basis of the eén
L”w_‘n-li basal cavity, and omamentation ol the oral surtace of the I*T-H
form. However, a few spathognathodids (ie. 8. linguiferous and S
aculeatus il*'\l“l"]'rt'r| denticles above the basal cavity re CIOT) Thess
denticles are derived from the sides of the blade, and are thereby
lllilf'IH'Hllf'lll of the basal cavity. The 111;_|T’f“l"||| arnamenation in Cena-
thodus is nodose in nature, and never attains the true denticle deve I”i'
ment staces ot ."ij athoonathodus

(-Inl”l*'r!h}\ dal'e st fHI 1 Zuniny ”I! nmhlh .ullq'} ].LT- k:]lljl IIIH"L.I.H.
and earh Osaoean row ks of the \l]xa]'ﬂlip]'ll Vallev (Collinson, et al
1962. Chart 3 Thev are rare or absent i th carly Kinderhookian

Oceurrence. Gnathodus has been |.-I-.|-rh d from the ( If-='”[' (Clark
Kinderhookian and Osagean Series in the standard Mississippi |\ allen
section. 1| Collinson. et al.. 1962

Vooes (1999 1 and Bischott ( 1957 ) both have recorded ocourrence
of Gnathodus in strata raneinge in ave trom cul through mid above

‘Hl[[ L 1n C.ermany Seott & ||]|]11~.+r!| ]':Hr'r] [T f! _[Tj.t”nrf!if}
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from e upper Saverton and Louisiana Formations in Hlinois. which
they consider to be toV] in A e \.]qu]':'HT]\. Cenathodus FANCS CTOSS

the Devonian-Carboniterons Boundan

GNATHODUS DELICATUS Branson & Mehl, 1935
Ii! _| l 1_1“ IE ] 3

Conathodus it RANSON & MEIHL, 1935, p. 145, pl. 34, hgs
20,2027 HADD, 199 1. 1, he 4 1956h. pl. 1. g 5,
] l
10, . Y. pl. 4 5 O=1 ]'n'-. 15, tios, 1-0.5; VOGES, 145Y P 293

pl. 33, figs. 31-33; ZIEGLER. ¢t al.. 1960, p. 42-43, pl. 4, figs, 7-14;

REXROAD & SCOTT, 1964, p. 29-30. pl. 2. Higs. 4-6
Cenathodus ] ;J,l_.f. vy BRANSON & METHL, 1935, p. 145, 1.[ M.t 24,
Gnathodus texanus  ( Roundy (COOPLER, 19349 ARt l»,{_ 11. hies.

26.27

Diaenosis. The widely tlaring basal cavity situated near thee posterior
end of the blade is asvmmetrical, the outer lateral ]llntlﬂll heing more
flared than the inmer lateral. and set closer to the [1..~|,_-[|.1|- end. In
lateral view. the denticulate oral outline ot the blade 15 “llF".“'._l.!ll and
|'.|T'~5H¢'|h. the aboral keel.

Description. The carina projects slichtly bevond the margin of the
'1']'1!|"!"'I- \ single node 1s |pTest nt close to the carina on both the inner
and onter }'II._IHHI'III‘\ The node on the outer 11|~|H1+I‘|H is sitnated closer
to the postenor endd of the unit than that on the inner |!1.|”<H'III.

Remarks, The “rectanenlar” lateral outline. and the asymmetrical
I!!.IIIHI':H ontline are diagnostic of G delicatus, however, the more
characteristic linear arrangement of nodes on the il|L|l|HI'|rt is entirely
lacking in the Washington County specimens. They are considered
transitional forms and were assiened to G delicatus on the basis of the
’r'-.uafh.t'_:hn-.rii |+'.1t|11'=--\l|||'r\--:|!_

Oceurrence. Gnathodus delicatus has been re ]‘mllt.'rl from the Chou-
teau Formation of Missouri ( Branson. 1944 the middle division of
the Arkansas Novacolite of Arkansas ( Hass 1951 ). the ]u'v-\\l_'hlnu
Shale of Oklahoma ( Cooper. 1939 the Chappel Formation in Texas

Hass, 19597 and the Rockford Limestone and lower part ot the New
Providence Shale in Indiana ( Rexroad & Scott, 1964 )

Voges (1959) reported a tentative middle cullg/y to lower culld
rande tor the Species an the L"\.Illi'll.lllii. .'I'IHI 1|1Il‘\1iHHH the !I11]1l‘1' and
lower limits.

Cinathodus delicatus was recovered from the Wassonville Formation
at the Manle Mill locality and the Burlington Formation at the Was-
sonville Mill locality, Washington County. lowa.

Matorial stucdicd. 3 ‘-.i'll‘l'i”“'ll‘».

Repository. Figared hypotype, S.ULL 12545,
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Genus POLYGNATHUS Hinde, 15879

Polygnathus HINDE. 1879, p. 361-362; MILLER. 1889, p. 520; BRY-

ANT, 1921, p. 23-24; ROUNDY, 1926, p. 13.

Macropolygnathus. COOPER. 1939, p. 392,
Ctenopolygnathus MULLER & MULLER, 1957, p. 1054,

Type species. Polygnathus robusticostata Bischotf & Ziegler, 1857,
p- 99, pl. 3. higs. 4-10: ( pending decision on prl_ll“jlhall to LC.Z.N. by
Ziegler. Klapper, & Lindstrom ).

Remarks. Miiller & Miuller (1957, p. 1054-1085) used the attenua-
tion of the posterior portion of the plattorm to distinguish Ctenopoly-
anathus and Polygnathus. They prn[nm-{l that all forms which have no
posterior extension of the carina heyond the plattorm should be re-
terred to Polygnathus. and species which possess both an anterior and
posterior free blade referred to Ctenopolygnathus. Muller & Muller
contended that Ctenopolygnathus is morphologically intermediate be-
tween Spathognathodus and Polygnathus. but that 1 evolved trom a
different stock.

The generie differentiation cannot be maintained becanse the carinal
termination is highly variable in polvgnathids. Anderson | 1964, p. 93 )
noted several Devonian species, Pnf’;;_unrfrhux brecillamina and P. acus-
tidiscus, and Klapper (1962, p. 71) suggested the Lower Mississippian
species P. longipostica. as examples of extreme variation in the carmal
termination in Polygnathus.

Oceurrence. Polygnathus ranges from the Lower Devonian ( I2m-
sian) through the Lower Carboniferous cullg/y (Voges, 1959 ) and
culll= (Bischoff, 1957). The genus has been found as high as the
Burlington in North America, which is considered to be a cullp/y
equivalent by Collinson. et al. (1962, Charts 1 and 5).

Forms resembling Polygnathus are also well represented in the
European Triassic faunas and the Triassic ( Ladinian) Protrachyceras
Zone (Mosher & Clark, 1965, p. 555) suggesting homeomorphic de-

\'t_*]nlm wenit.

POLYCGNATHUS COMMUNIS Branson & Mehl, 1934

Pl. 1, Figs. 4.5.7.8.12; PL 7, Figs. 20.21

Polygnathus communis BRANSON & MEHL. 1934, p. 293, pl. 24. higs. \
1-4; BRANSON, 1934, p. 308, pl. 25, figs. 5.6, BRANSON & MEHL.
1938, p. 145, pl. 34, figs. 39-41; COOPER, 1939, p. 399, pl. 39, hgs.
129102324: MEHL & THOMAS, 1947, p. 15, pl. 1. Hg 5%
YOUNGQUIST & PATTERSON. 1949, p. 62, pl. 15, figs. 7.5
YOUNGQUIST & DOWNS. 1951, p. 787, pl. 111, figs. 4.5,19.20.

HASS, 1951, p. 2538-2539, pl. 1, fig. 10; — 1956a. p. 25. pl. 2. tigs.
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2-5; —, 1956b, pl. 1. fig. 10, BISCHOFF & ZIEGLER, 1956, p.
156-157, pl. 12, figs. 1-3; H[H(.II(H'"[". 1957, p. 42, pl. 2, higs. 24.26,27,
(non figs. 23,25 P. pura ); ZIEGLER, 1957, p. 46, pl. 2, tig. 15; HASS,
1959, p. 390, pl. 49, tigs. 9-11,13; VOCGES, 1959, p. 285-290, pl. 34,

figs. 1-7; ZIEGLER, 1960, p. 2, pl. 1, tig. 9; FREYER, 1961, pl. 1

figs. 15.16; SCOTT & COLLINSON, 1961, p. 130, pl. 1, tigs. 7-10;

pl. 2, hig. 30, BEACII, 1961, p. 49. pl. 6, figs. 1-4; KLAPPER, 1966,

p. 21, pl. 6, Hgs. 6.11; REICHSTEIN & SCHWAB, 1962, p. 24, pl.

[, higs. 24,11; ZIEGLER, 1963, pl. 1, higs. 5-5; ANDERSON, 1964,

p. 100-103, pl. 5; figs. 17,18; pl. 8, figs. 23.25; BURTON, 1964, range

chart; ETHINGTON, 1965, p. 581, pl. 67, tig. 7; ANDERSON, 1966,

p.411.

Polyenathus adola COOPER. 1939, P 399, l‘.l!. 39. fgs. 33-36.
Polygnathus marginata Branson & Mehl. COOPER, 1939, p. 401, pl. 41,

figs. 15,16,

Polygnathus communis bifurcata HASS, 1959, p. 390, pl. 4S. figs. 11,12;

SCOTT & COLLINSON, 1961, p. 130-131, pl. 1, fig. 11.
Polygnathus communis carina HASS, 1959, p. 391, pl. lTﬁ tigs. 8.9.
Polyenathus cf. P. styriaca Ziegler. ZIEGLER, 1960, P. 29, lﬂ il i'i._L{. S.
Polyenathus communis communis Branson & Mehl. REXROAD &

SCOTT, 1964, p. 33-34, pl. 2, figs. 17,18.

Description. See K];Lpln‘r, 1966. p. 21.

Remarks. The oral outline of the plattorm varies considerably in the
Washington County specimens, ranging from a near circular shape to a
long semi-elliptical shaped plattorm, with a pointed posterior end.
The carina leads directly into the plattorm and may be straight to
slightly curved throughout. Aborally. the basal cavity is located im-
mediately posterior to the blade-platform junction. In some forms the
basal cavity is small, and projects shallowly into the plattorm, while
in others, the c avity is somewhat larger. and is so deeply set into the
surface that the area immediately surrounding the basal cavity is
broadly depressed.

Hass (1939) HIII_}*-.IH'{.'iI"«, f’rﬁh;;_fuuf."fr.w COMMNLS hifm'rrfhf. possesses
a secondary carina and keel. It is herein considered synonymous with
P. communis on the basis that Hass' torms represent a specitic varia-
tion within P. communis. Hass (1959, Table 1) recovered over 3.000)
individuals of P. communis from the Chappel Formation, only four of
which displayed the subspecitic characteristics. The numerical in-
sienificance of the forms possessing the diagnostic teatures ot P. com-
munis bifurcata tends to contirm the interpretation that it is a growth
abnormalityv. Scott & Collinson ( 1961, P- 130) discussed the \‘;‘1-I‘i£ttit'}11
within P. communis and noted three lines of intraspecitic variation:
1) specimens with low broad. ovate platforms ranging to high ellip-
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QUIST & DOWNS, 1951, p. 787-788. pl. 111, figs. 11.17.15; HASS.,
1956, p. 25. pl. 2. figs. 14.15; BISCHOFF & ZIEGLER. 1956, p. 157,
pl. 12, tig. 4 (non Lig. 5=P. symmetrica): BISCHOFF, 1957, p. 42,
pl. 2, tigs. 17.15.20.21; CLOUD, BARNES & HASS, 1957, p. S13,
pl. 5. fig. 6;: KLAPPER, 1958, p. 1089, pl. 142, figs, 2.3; HASS, 1959
370 [" 19, hig, 22 e sped imen as CLOUD, BARNES & HASS.

1957 ): VOGLES, 1959, p. 291, pl. 34, tigs. 12-20; BEACH, 1961, p.

1748, pl. 5. Hgs. S REXROAD & SCOTT, 1964, p. 35, 5*" 2, Hes.

19,20, ANDERSON. 1964, p. 107-109, pl. 9, tigs. 6,7,13.16: KLAP-

PER, 1966, p. 19-20, pl. 1, figs, 7-14; pl. 4, tigs. 2-4
Polyenathus abnormis BRANSON. 1934, p.- 313-314. pl. 25, tig. 22.
Polygnathus distorta BRANSON & MEHL. 1934, p. 294, pl. 24, fig, 12.
Polyenathus lobata BRANSON & METHL. 1935, p. 146-147. pl. 34, figs.

M-A4T: COOPER, 1939, p. 401, pl. 39, higs, 29.50; THOMAS, 1949, p.

136, pl. 3, fig. 11; BISCHOFF, 1957. p. 42, pl. 2, tig. 19; REXROAD

& SCOTT. 1964 P BO-30. ]:] 2. hes. 15.16.

Polyenathus curta COOPER. 1939, p. 400, pl. 39, figs. 37.35.49.50.
Polygnathus irregularis COOPER, 1939, p. 400, pl. 39, tigs. 57, 58.
Polugnathus hrn-_:}';uf'cﬁt'” Branson & Mehl. COOPER. 1939, P 401, I‘.Ii

39, Higs. 4344 ( non tigs, 31.32=P. synunetrica ).

Poluenathus subserrata Branson & Mehl. COOPER. 1939, p. 404, |‘|l. 40).

figs, 1.2,

.”fr.’-.l_t_fm{!_-’rux .r'Hn'r'a‘;fr.";‘!r:flr'n.'ﬁ\. YO U NA( .tl.'ll'["'s’]- & PATTERSON., 1949, P-

63, pl. 16, figs. 14.15,

"ir'r;:hruulrfr'”w H;H‘{F!FEIF!‘HIEJ’ ( Branson & Mehl ). THOMAS. 1949, P 436, l‘il

3, hg S (non he 9 .\I‘,r‘hr'mltfr [l COOPEr ).

Psi Hn"f!jH'l'"-"_'Hu’J'hi’r.‘-" cl, P H'ir“f.’_{”!n‘ \rh_'ﬂ:w_ MULLER, 1962, | 1388,
text hgs. Ya-c.

Remarks. I\|;I.|r|:1'l' 1966 L | 49-24 ]h! . Hgs, 7-14; i‘rl 4. tigs. 2-4)
411‘-.{‘”5\.‘&1! illlll i!hht['.tlr:_i ”II' extrome vanation t|i|‘i*1' HIM'(‘HIH'!‘IH HF
Polyenathus inornata recovered from the Lodgepole Formation in
Montana. Almost one hundred specimens similar to Klappers and to
one illustrated and desionated as Puf:;f_’m.l.’hfn abnormis by Branson
(1934, pl. 25, fig. 22) were recovered rom the tish “tooth™ bed near
the base of the Prospect Hill Formation in Washington County.

The variation of the form in the Washington County material is
tarrly continuons and appears Lo e u'['l;tl‘;{lt'cl mto bwo distincet ph;th[_'ﬁ_
hest illustrated .l]:lll';i“}: I} gradual increasing degree of aboral sur-
face convolution or crenulation, and 2) lateral tit'\'l.']lllnnt“ﬂt' of a sec-
ondary platform, or “ridge.” on the inner margin of the platform. The
variation may reflect an ontogenetic adjustment to the changing en-
vironment of deposition (limestone to shale environment ). This intra-
specific variation is restricted to the fish “tooth™ bed of the Prospect
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Hill, and does not represent an evolutionary trend in the temporal
senses Plate 5, figs. 1-8 illustrate the transitional stages from the "nor-
mal” smooth surface (fig. 3) to the crenulated surface (figs. 4.5 and
§) and then to the secondary plattorm development (higs. 6.2.1.7).

Occurrence. See Anderson (1964, p. 109) tor t-nlnl‘-lt*fr list ot occur
rences through February, 1964,

The oldest reported occurrence ol Polygnathus inornata in Europe
is in toV strata ( Bischott & Ziegler, 1956, pl. 12. tig. 4) and the young-
est occurrence is given as culll= | Bischott, 1937 ). P. inornata occurs
in the Wassonville Formation at the Wassonville Mill and the Maple
Mill localities, the Prospect Hill Formation at the Maple Mill and
High Bridge localities, and in the McCraney Formation at the .\Llplr
Mill locality, Washington County, lowa.

Material studied. 445 specimens.

Repository. ["i;::n'-:-*d ]]}'ljnt}'lh-u, S U.L 12504. 12505, 12506, 12507,
12508, 12500, 12510, 12511, 12512.

POLYGNATHUS LONGIPOSTICA Branson & NMehl, 1934
Pl 1. Figs. 1-3,10,14,15,18; P1. 2, Figs. 1-3.6.7

Polygnathus longipostica BRANSON & MEHL. 1934, p. 294, pl. 24,
fies. 8-11,13: BRANSON, 1934, p. 311, pl. 25, fig. 15: YOUNCG-
QUIST & PATTERSON, 1949, p. 65. pl. 15, figs. 16-20: REXROAD
& SCOTT, 1964, p. 36-37, pl. 2, tig. 26: ANDERSON, 1964. p. 110-
111, pl. 9. figs. 1.5.5,12: KLAPPER. 1966, p. 20-21, pl. 4. higs. 1.5.

Polygnathus lanceolata BRANSON, 1934, p. 313. pl. 25, Hg 2L
YOUNGQUIST & PATTERSON, 1949, p. 64-65. pl. 16, tig. 16.

Polygnathus scapha HUDDLE, 1934, p. 102, pl. 5, higs. 33-35. text hg
3. fig. 2. COOPER, 1939. p. 403, pl. 40. figs. 17.18.28.29 (non figs.
19.20=P. symmectrica ).

non Polygnathus lanceolata Branson, BRANSON & MEHL, 1835, p.
148, pl. 34, tig. 42 (=P. flabella BRANSON & MEHL ).

non Polygnathus longipostica Branson & Mehl, COOPER, 1939, p. 401
pl. 39, figs. 31.32.4344 (tigs. 31.32=P. symmetrica: figs, 43.44=P
mornata ).

Polyanathus ortha COOPER. 1939, p. 401. ]‘rl. 39, tigs. 3.4

P-:J."f;:nufhn.u permarginata Branson. COOPER, 19349, p. 102, ;nl H)
tigs. 61,62,

I’:‘u’_uf_:nuh’m.a- subserrata Branson & Mehl, COOPER. 1939, p. 404 P
39, tigs. 51.52,65.66.75.76; l*.l[, 40, Higs. 9104245 (non higs, 1.2=V
maornata ).

Polyenathus !1‘1.1'“,::;“1“,1 COOPER. 1939, p. 404, ]‘il, 39. Hegs, 67.70.

P“"_H‘..:Ilr.w’f.rrrw adunca Y(}l':\:f;fﬂl']ﬁ']' & PATTERSON, 1949, p. 6)-61
11]. 16. Hes. 15,19,




Polygnathus cunulae YOUNGQUIST & PATTERSON, 1949, p- 62, pl.

15, tigs. 11-13.

Polygnathus cymbiformis YOUNGQUIST & PATTERSON, 1949, p. 62-

63, pl. 17, figs. 14.15.

Polygnathus inopinata YOUNGQUIST & PATTERSON, 1949, p. 64, pl.

16, Higs, 20.2]1.

Polygnathus cf. P. subserrata Branson & Mehl, YOUNGQUIST & PAT-

TERSON, 1949, p. 67, pl. 17, fig. 10,

Polygnathus subtortilis YOUNGQUIST & PATTERSON, 1949, p. 67,

pl. 17, fig. 3.

Polygnathus anida Cooper, THOMAS, 1949, p. 436, pl. 3, figs. 10,12.
Polygnathus aff. symmetrica Branson, YOUNGQUIST & DOWNS,

1951, p. 789, pl. 111, fig. 6.

Diagnosis. Polygnathus with an attenuate posterior end and a promi-
nent anterior free blade. The carina is sigmoidal, and commonly dis-
plays a large denticle at the posterior tip, although this characteristic
may be absent in some specimens. Troughs of moderate depth flank
the carina on both sides extending the entire length of the platform.
The anterior lateral margins are upturned to, or below the level of the
carina.

Remarks. Branson & Mehl (1934, p. 293) discussed the differences
between Polygnathus longipostica and P. inornata. P. inornata is dis-
tinguished by the extremely sharp tlexure or uptolding of the anterior
lateral margins, the inner lateral margin being considerably higher
than the outer lateral margin.

Occurrence. See Anderson (1964, p- 112) for complete list of oc-
currences through February, 1964

Polygnathus longipostica has been recovered trom the Martin For-
mation of Arizona ( Ethington, 1965 ).

The species was recovered from the McCraney Formation, Prospect
Hill Formation and Wassonville Formation at the Maple Mill locality
and from the Prospect Hill Formation at the High Bridge locality.
Washington County, lowa.

Material studied. 270 specimens.

Repository. Figured hypotypes, S.U.L. 12494, 12495, 12496, 12497,
12498.

POLYGNATHUS MARGINATA Branson & Mehl, 1934
Pl. 6, Figs. 7.8,11; P1. 7, figs. 15-18
Polygnathus marginata BRANSON & MEHL, 1934, p. 294-295, pl.
23, tigs. 25-27; BISCHOFF, 1957, p. 51: REXROAD & SCOTT, 1964,
p- .'36,_111* 2, hig, 29.
Pseudopolygnathus fusiformis BRANSON & MEHL, 1934, p. 298-299,
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POLYGNATHUS SYMMETRICA Branson, 1934
Pl. 1, Figs. 6.9,11.13

Poluyenathus a-_rl;mn.'r'fH'r. a BRANSON. 19341. P. 310, 1}|. PATH |i|f,_{_ 11:
BRANSON & MEHL. 1935b, p. 146, pl. 34, tig. 33; COOPER, 1939
p. 404 [r! L1, tigs. o051 YOUNGOQUIST & PATTERSON, 1949, p-
67, pl. 15, Hes, 14.15: BISCHOFF, 1957, p. 4. pl. 2, tig. 22: KLAP-
PLILR, 1966, p. 21, pl. 6, higs. 1.5; I1| b Hios, 7.9, ANDERSON., 1964,
p. 121 1_14_[]1_‘1 Hos, 249 14.15,

Polygnathus spicata BRANSON, 1934, p. 312-313, pl. 25, hg. 20
COOPER, 1939, p. 404, pl. 39. figs. 67,68.

Polyenathus !I.IH'_:E'IJH'H\."J;r'r; Branson & Mehl, COOPER. 1939, p. 101, l'!I
39. figs. 31,32; THOMAS, 1949, p. 436. pl. 3, fig. 35.

FPalyonatlis w'u‘uhu Huddle, COOPER. 1939, D. 103 l:-[. 40, tigs. 19,20,

Polyanathus biclavula YOUNGQUIST & PATTERSON., 1949 p. 61-62
|'1] 15. figs. 23 24.

Polygnathus sagittaria YOUNGQUIST & PATTERSON, 1949, p. 66.
1}]. 15, tigs. 9.10: pl. 16, fig. 13,

Polyenathus undulosa YOUNGOUIST & PATTERSON. 1949, p. 67, pl.
17, tigs. 1.2,

Polvonathus hannibalensis ‘k“l'\'l;{‘”'[f"i'[' & PATTERSON. 1949, P
63. pl. 17, higs. 16,17,

Polvanathus aft. P. symmetrica Branson, ETHINGTON, 1965, . 254
pl. 67, fig. 5.
Diagnosis. Polygnathus symmetrica has a symmetrical  platform

around a straight or shightly curved carina,. The platform is commonlhy

ormamented with transverse ridges. Verv little upturning of the an-

i
terior lateral Hlltl'uilh is evident and H'IIII\ shallow ir'fllllui]i'-n tHlank the
CeAl e,

Remarks. Forms assigned to Polyonathus symmetrica have a straight
carina which seldom projects bevond the |1llw[l'l'iltl' end ol the p|;tl-
torm, and a svinmetrical plattorm. It is distinguished trom P. longipos-
tica by these characteristies alone, P fHH'__'.‘!'HH."J'-f'H' -.'Hmln-‘iltil'» POSSESSES
a sigmoidal carina. asymmetrical plattorm and more pronounced an-
terior lateral Marain IJIITIII'!HII_L{.

Ocenrrence. See Anderson | 1964 P 12:3) tor unulﬂt'lt' list of oceur-
rences throngh February, 1964,

Polyenathus symmetrica occurs in the Prospect Hill Formation at the
High Bridge and Maple Mill Tocalities and in the Burlington Forma-
tion at the Wassonville Mill locality, Washington County, Towa,

Material stucicd. 419 specimens.

Hr";m\n‘ur_r;_ I*'i_g_r!un-r_[ ]]}'lml}'in_'x, S.U.I. 12502, 125083.
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Genus PSEUDOPOILYGNATHUS Branson & Mehl. 1934

Pseudopolygnathus BRANSON & MEHL. 1934, p. 297-295.

Type species. Pseudopolygnathus prima Branson & Mehl, 1934, p.
298, pl. 24, figs. 24.25; (OD),

I)I-U}_{Hu.\fw. Ijlutl.t*ﬂl'i 1S 4']!1“‘,—_{;1[1', lanceolate and ornamented }H nodes
or transverse ridges.

Remarks. Pseudopolyenathus is ditferentiated from Polygnathus on
the basis of the shallow but broadly flared basal cavity lips. Pseudo-
,uu.l’lr_;-__’nuf."un ]‘Jru}m1ri'~. evolved from .\';Juffnr;_{ru.fffuhfuw. Several Devon-
lan and Mississippian a]mihrrgmtlhm]nih (i.e. S. aculeatus, S. antipost-
cornis and S. linguiferous) have accessory lateral denticles which are
r.lmr]nl'u d from the side of the blade and are not associated with the
oral surtace ot the tlared basal l.;i‘-.'it}'. H;HIHHH_[HH.*J'IJH.'!HA costatus and
N. Hj‘HHJ‘.‘”I'H\.'r."H."» ]l;]-."n.'t‘ (Et‘\'l'lnlu-{l L'L('L'l‘wnl‘_\.' Inner ;Hll] outer Li'[*'l'.l]
denticles along the entire length of the blade. Voges ( 1959, p. 297, text-
fi;:. 5) illustrated a transitional sequence trom H;u“‘hm_fnrf!fmrfun costa-
tus to Pseudopolygnathus triangula which depicts a oradual increass
in denticulation and plattorm size.

Occurrence, Pseudopolygnathus occurs in strata ranging in age trom
tolll through cull3/y in t:;l'l'lﬂilll}'. [t ranges as high as the Burlington

(cullg/~ w{nhulrntf in the upper Mississippi ‘xﬁ”r'_k'.

/

PSEUDOPOLYCNATHUS FUSIFORNMIS Branson & Mehl, 1934
Pl. 7. Figs. 1,5.6.9.10.14.

Pseudopolygnathus fusiformis BRANSON & MEHL, 1934. p. 295, pl.
23, figs. 1-3: COOPER, 1939, p. 408, pl. 39. tigs. 63.64; pl. 43, hgs.
53,54, BISCHOFF & ZIEGLER, 1956, p. 162 pl. 11, figs. 15,19
BISCHOFF, 1957, p. 51: REXROAD & SCX )TT, 1964, p. 35-39, pl
2, higs, 21-23,

f’.w'mfu;u'r"u_:jr.'HHHH ct. fusiformis | Branson & Mehl), VOGES, 1954, p.
295, pl. 34, tigs. 42-46,

Macropolygnathus bela COOPER, 1939, p. 393, pl. 42, higs 20)-22.

Macropolygnathus diamesa COX( )PER. 1939. p. 393 pl. 42, higs, 69 0
i I }3 H'_‘*’H, ]2

Macropolyenathus stena COOPER, 1939, p. 396, pl. 42, figs. 51.52; pl
43, higs. 3.4

P-r'r"f,'_"ifm”ifh' allocata '(:{HIIH'I‘- HASS, 1959 P 334, i'1 45, tigs. S0 2

Polyenathus brecimarginata BRANSON, 1934, p. 308, |1| 25, tig. 3

Polyenathus exodus COOPER. 1939 P- JOH) lil. 42 tigs. 42-44

Polignathus lacinata HUDDLE, 1934, p. 95, pl. 8, tigs. 1-5.

‘Polyenathus scobiniformis Branson. COOPER, 1939, p. 403, pl. 39
figs. 4745,

Pseudopolygnathus stina COOPER. 1939, p. 405, pl. 39, tigs. 29,60,




Spathodus delicatulus Branson. COOPLER, 1939, p- 413, pl. 41, tigs.

17.18,

Diagnosis. This species has a long, narrow, symmetrical platform
which tapers at both ends. The oral surface of the plattorm is orna-
mented with low nodes positioned at the outermost margins. The no-
dose margins are separated from the medial carina by shallow, smooth
trouvhs, In lateral view the oral outline rises L-nutinmi][} toward the
anteriormost portion of the tree blade. The carina, in both inner- and
outer-lateral views is lu'nmitu'ntl}' higher than cither ot the margins.
The l*”il'lhi';ll bhasal cavity 1s located near the center of the unit, is
broader anteriorly, and tapering gradually to the posterior tip of the
element.

Remarks. The sharply tapering platform, both anteriorly and pos-
teriorly. as well as the shallow. smooth troughs. serve as diagnostic fea-
tures ol the species, and in the latter teature n-sln*ri;l”}' separate the
torm from similar psendopolvgnathids which are generally  more
strongly ridged orally (see P. multistriata ).

Occurrence. This species has been reported from the Bushberg For-
mation and the Hannibal Formation of Missouri ( Branson & Mehl.
1934; Branson, 1934). the New Albany Shale of Indiana ( Huddle,
1934, the prv—\‘s'[-hlun Shale of Oklahoma (Cooper, 1939). the l'fh;l]'}-
pel Formation of Texas ( Hass, 1959) and the Lower Rockford Forma-
tion ot Indiana ( Rexroad & Scott. 1964 ).

Bischott & Ziegler (1956) reported the species from strata of cull
age, and in 1957, Bischott again reported the form from enll=-middle
cullg/y strata in Germany. Voges (1959 ) recovered this species from
middle and upper cul strata in the Sanerland.

Psendopolvgnathus fusiformis occeurs in the Prospect Hill strata in
Washington County, lowa, at the Maple \ill and High Bridge locali-
bloes

Material studied. 15 specimens.

Repository. Figured h} potyvpes. S.U.L 12516, 12517,

PSEUDOPOLYGNATHUS MULTISTRIATA Mehl & Thomas, 1947

Pscudopolygnathus attennata NIEHL & THOMAS, 1947, p. 17, pl. 1,
tigs. 9.36. BISCHOFF, 1957, p. 51, pl. 4, figs. 33.35; BURTON, 1964,
range chart; REXROAD & SCOTT, 1964, p. 41, pl. 2. fig. 30.

Pscudonolugnathus brevimarginata BRANSON, 1935, p. 322, pl. 26. tig.
3. THOMAS, 1949, pl. 3, fig. 25.

Pscudopolygnathus pachus COOPER, 1939, p. 402, pl. 40, tigs. 3940,
il

Pseudopolygnathus rustica MEHL & THOMAS, 1947, p. 17, pl. 1, fig.
S
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thids also demonstrate rostral ridge LIL-\'L'lHl)I'||r.'Hl ( 6.4, f’f‘ff!_‘_{*mﬁm-&'
inornata, P. perplexa and P. nodocostata). this morphologic feature is
considered supertluous in differentiating Siphonodella and Polygna-
thiis.

The armrangement and number of rostral ridges and secondar plat-
form omamentation are highly variable within the genus. but serves to
chitferentiate th species within the genus, although the specitic chir-
Leters may ovel LL]w cdie to the extreme \.'u'i;ﬁ'n'h'tj. :

\horal I':ITH'IW]IH|"2I"- serves hest to \4']":;[1'.'”'! \ilﬂl”lﬂﬂll‘”hlw from
Inn}_\.;_ﬁlmlllilh. Hi;'f:ruuuh'ﬁu has a minute. slit-like hasal cavity, whereas
Polvenathus t_'tlrrmuml} has a larger ovoid or wﬂlliiunl one, Polygna-
thus also POSSCSSEs a low medial keel extending trom the basal cavity
to the posterior tip, but the keel is absent immediatels posterior to the
basal l"d\'i’r_'-.' 11 Hf;ﬂf.'tiutm"t'”rt. and PEISLY be: ]“b]'i‘*ﬂ'nl le|_\. near the POS-
terior end of the l‘i]:l”{i]'lll. It is I'l't-t'n_i_[]'li}-’t'[l. however, as noted 1:\ Col-
linson, et al. (1962) that the two genera intergrade, the primitive
siphonodellid, Siphonodella sulcata. closely resembling Polygnathus

Occnurrence. Collinson, et al. (1962) reported Siphonodella from the
Hannibal and Choutean Formations of Missouri. Vooes (1959 ) re-

corded the genus from cul throuch cullig/~ strata in the Sauerland

f
and Bischolf (1957 ) n'ImT'lt*:] occurrences of three species of Siphono-
della in cull=-g strata, with isolated occurrences in cully,  and
culll= strata. Species of the genus serve as excellent index or zone
tossils for the Kinderhookian Series in the standard Mississippi Valley
section. ( Collinson, et al.. 1962, )

SIPHONODELLA COOPERI Hass, 1959
Pl. 3, Figs. 10.11; PL 6, Figs. 2.69.10.12.13,16

Siphonognathus quadraplicata BRANSON & MEHL, 1934, p. 295-296.
pl. 24, fig. 21 (non figs. 15-20=5. guadruplicata ); COOPER. 1939, p.
109. pl. 41, figs. 44, 45.

Siphonognathus duplicata Branson & Mehl, BRANSON, 1934, p. 315,
]‘.ul. 25, tig. 1 (non hig. 16=8. duplicata).

Siphonodella duplicata ( Branson & Mehl), YOUNGQUIST & PAT-
TERSON. 1949, p. 69, pl. 16, higs. 7.10 (non tigs. S9=S. obsoleta ).
THONAS, 1949, p. 436, pl. 3. hig. 9 (non tig. S=Polygnathus inorn-
ata BRANSON J; YOUNGOQUIST & DOWNS, 1951, p. 789-790, pl.
111, kig. 21; HASS. 1956, p. 25. pl. 2, tig. 7 (non tigs. 8-11=8. dupli-
cata ); BISCHOFF & ZIEGLER. 1956, p. 165, pl. 12. fig. 14; BISCIH-
OFF, 1957, p. 55, pl. 6, fig. 1 (non tig. 2=S. obsoleta).

Siphonodella duplicata ( Branson & Mehl) var. B. HASS, 1951, p. 2539,
pl. 1, fig. 7.

Siphonodella cooperi HASS, 1959, p. 392, pl. 45, tigs. 35.36; SCOTT
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& COLLINSON, 1961. p. 131, pl. 2, tigs. 31,33-35; REXROAD &
SCOTT, 1964, p. 43-44, 111, 3, figs, 27-29; ANDERSON, 1964, p. 1256-
1:50). 1‘11. 10, figs, 1.2.10.11; KLAPPER, 1966, p. 16 [11. 2, tigs. 10,11
pl. 3, figs. 1-4.

:]}u'IHL_{HH.H'f\. .*‘\i‘nffruiﬂt!'i””u HH|1 two or 1I:I'r = Ilrkf'llﬂ I'Hi'-_[vw FI-1H' ]1r!41r'w!
ridege, on the outer lrlullh}l'm. commonly terminates |'1H-IL'T‘IHI']} at the
outer marein of the IrLiHHI'HI. The inner ]:].lilnrl'rrl is ornamented with
nodes, and the outer platform w ith transverse ridges.

Remarks Hl‘ll]l”'r 1966: 1Y65 iur']'\HII;l! communication | regarded
the position of the termination of the outer rostral ridee a basis tor
distinguishing ."wl;u".’i'ur-*fu [l COONCeTI from S r!'f."rifh ata. The outer lat
eral ridge of S. cooperi is terminated at the margin of the platform
whereas, that ot S .‘h.r;#f!r'r”';a' terminates on th IJ].{”IIT'HI at. or neal
the basal cavity region. The lrhllnrm of S. cooperi 1s more clonwite
and narrower than that ot S. crenulata. but the two species are (rans:
tional. S OO ri is differentiated from S. obsoleta Hass by th pros-
ence of transverse ridges on the outer 11|;1H-:|‘|n_

Several immature forms of Siphonodella, in the Washington County
material, were assigned to this species entirely on the apparant termi-
nation of the outer rostral ridge at the margin of the 11IL1HLH'H!

Occurrence. See Anderson. 1964, p. 130 for complete list of occun
rences throngh February, 1964,

Rexroad & Scott (1964) recovered Hf';J.-‘uruwf- la COGPET trom the
lower portion of the Rockford Limestone i Indiana.

Collinson. et al.. (1962, Chart 2) recorded the aln'i_iq'\ from middle
[Hannibal through upper Choutean strata. Voges (1959, Table 1) re-
Imrh-:l S. cooperi ranging trom lowermost eul throueh lower cull=
the Sanerland.

Siphonodella cooperi was recovered from the Wassonville Forma-
tion at the type Wassonville section and the Maple Mill locality, and
the Prospect Hill Formation at the Maple \Mill and High Bridge lo-
calities, Washington County, lowia.

\laterial studied. 1092 .‘\I’!.l'('iI'E'H'l’IH.

Repository. Figured hypotypes, S.U.L 12527, 12528, 12529

SIPHONODELLA of. S. CRENULATA .{'rmln'r 1939 |

Pl. 2, Figs. 9.12

Siphonognathus cr nulate COOPER, 1939, p. 409, ]“.l]. 41, tigs. 1.2
h;flh:.'umf:'Nu crenulate (11m|11'|' . BISCHOFF & ZIEGLER, 1956, p
| 56, ]1| 528 LS. 15.16.17: BISCHOFF, 1957, I o4 l"n]. 6. hos, 3-3;
VOGLES. 1959, p. I07-308. !.1 35, figs. 23-30; ZIEGLER, 1960 I‘i )
| fe. 11

Diagnosis. Asymmetrical Siphonodella with the outer platiorm
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.w‘trmlf_:l}' convex, the margin of which is erenulated. The inner plath}rm
is omamented with nodes and the outer with ridges. Two or three ros-

tral ridges are commonly present, but several forms were noted with
tour or five,

Remarks. The characteristic strongly convex outline and crenulated
outer lateral margin distinguishes Siphonodella crenulata from  all
other species in the genus.

Occurrence. Siphonodella erenulata has been reported from the pre-
Weldon Shale in Oklahoma | (_fnnlu'r: 1939 ). and the basal l,ud;_ffrpnh-*
Formation of Wyoming and Montana ( Klapper. 1962 ). Collinson. et al.
(1962, Chart 2) recorded the species from the Hannibal and Choutean
Formations of Missouri. Bischotf (1957) recovered S. crenulata trom
cull=-2 strata. with an isolated occurrence in cully strata. Voges
(1959 ) reported this species from culle through cullg/y strata in the
Sauerland.

The species was recovered from the shale member of the Prospect
Hill Formation at the Maple Mill locality, Washington County, Towa,

Muaterial studied. 16 specimens.

Repository. Figured hypotype. S.U.L 12518.

SIPHONODELLA DISTORTA ( Branson & Mehl, 1934)
Pl. 4. Fig. 10

Polyenathus distorta BRANSON & MEHL, 1934, p- 294, pl. 24, tig. 12.
Siphonodella distorta ( Branson & Mehl). KLAPPER, 1962, p. 110-111,

I}]. 3 fi}__ﬂ.\;. 6,10-12.14.15.

Diagnosis. Siphonodella with the innermost rostral ridge, on the
outer lﬂutfnrm. L'xtc'n{ling to near the posterior end. Three to six ros-
tral ridges may be present. The plattorm is ornamented with nodes on
the inner surface, while the outer surface is commonly unomamented
except near the posterior end, which may be nodose in some speci-
MEens.

Remarks. The Washington County specimens assigned to this spe-
cies compare closely with that illustrated by Branson & Mehl, 1934, p.
294, pl. 24, fig. 12.

Occurrence. Siphonodella  distorta has been reported trom  the
Bachelor Formation of Missouri ( Branson & Mehl, 1934). It has also
been reported from the Mississippian portion of the Clark’s Fork For-
mation of Wyoming and Montana ( Klapper, 1962 ).

Sihhumm’r;(.’u distorta was recovered from the shale unit of the
Prospect Hill Formation at the Maple Mill locality, Washington Coun-
ty, lowa.

Material studied. S specimens,

Rr_“;;r(,i.'s;imry. Figured hypotype, S.U.I. 12531.
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SIPHONODELLA DUPLICATA ( Branson & Mehl, 1934
Pl. 6, Figs. 14,15

HF;'LJ'HI‘:JHIthJ\ :ijffh'Hfff BRANSON & MEHL, 1934, |- 296-297 !J_

24, figs. 16.17; BRANSON, 1934, p. 315, pl. 25. tig. 16.
f”lﬁfﬂurﬂfurw;Ju:u;lll DDLE., 1954, p. 105-104, p! 5. higs, o945
H”ﬁwmwﬁﬁwrﬁqﬁwﬂﬁ Branson & \Lh| HL\N%H\ & METHI

1”i1.r.:13.||\35_|”11 F_SHJH PI 1. tigs. 12.15; ]Hﬂh_p_:1

pl. 2. tigs. 5-11: CLOULD) BARNES & HASS. 1957, p. 509, pl. 5, tig
5: BISCHOFF. 1957 P 55 !11 6. tigs, 1.2: HANS, 1904 R i () EJ
19. e 25 ( same spectmnen as CLOUD. BARNES & HASS. 1957
VOGES., 1959 P HV\;“!lJ_;E hies, 31-34: KLAPPER, 18966 r.|“
]J | ﬂ:.i'
Diconosis. Se thqnl' i%ﬁh_]h IS for discussion ol diagmos
characteristic

Bemarks. T he \\xﬁnughulflnﬂﬂt WHIIHHPM!WI-HrJ1I=HH»allun
compare closely to those deseribed and  illustrated by Branson &
Melil, 1934,

Occurrence. See h141q%rr. 1962, 1. 1) 11'H'||4aq-hfr
rences through August, 1962,

Bischot 1957 ) recovered 5UJHWhHhFh;ffupﬂ:uh'Ilnnl-J;H
strata. with isolated occurrences Hlniﬂij and culll drata m Ged
1HAHy.xxhrngu_\\+m~~ ]”:H'ILWthllfhr SPECies oceTing i
dle cul through lower cull= strata in the Saverland
“U'h1ﬂpwfafﬂi -hfyfh::h; was recovered from the shal nem b

rﬁulh t Hill Formation at the \ldph'\l”]h“*ﬂ”\-H\thn.y-q.l.w-
tv. lowi.

Vaterial studicd. 2 specimens

Repository. Figured hypotype, 5.U. 19539

SIPHONODELLA OBSOLETA Hass, 1459
Pl. 4. Figs. 2.3

HUJ“T““LILI“LHJﬂHf|i\\“.IHnU P mH:-ThL]J 17 fies. 1.2: VOGES
1954 P hﬁjﬁ]ﬂ_iﬂ_.ﬁrlzga_lirmy ZIEGLER. 1960 EJ  fio, S
MULLER. 1962, text-figs. 4.5: ANDERSON, 1964, p. 132-154 =
10, figs. 3.5: REXROAD & SCOTT. 1964, p. 45 Py  fio. 25

h“ﬁh'””“f'”” fhﬂfhlﬂhf Branson & Mehl). YOI \i.hﬂ IST & PAT
TERSON, 1949. p. 69, pl. 16, tigs. 5.9 BISCHOFF. 1957, p. 55, pl
6, hig 2

Siphonodella sp. A HASS, 1959, p. 25, pl. 2 fig. 12

QJV;“”“'J'jhf"”\f”iHﬁ ( Cooper ), KI \PPER, 1962. p. 113-115 pl
ties. 17.19; pl ﬁ.li;w_lllﬂ:I:@Wllﬁ#{ffih\ 1965. p. 587 pl. 67, lig:
15.17
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Diagnosis. Siphonodella with outer rostral ridge continuing to the
posterior end as a strongly upturned margin. Two or three rostral
ridges are commonly present. The inner platform is nodose, and the
onter Ir|ﬂl|nrm is unornamented between the nl]tm'm't] margin and
the carina.

Remarks. Siphonodella obsoleta is distinguished from the other spe-
cies of Siphonodella in having the outer rostral ridge extending the
tire leneth of the |" ttorm as an Ill‘.tlHI'Hl"{l margin anteriorly,

Qeeurrence. See Anderson (1964, p. 133-134) for L‘Hllli]l['l{‘ list of
OCCUTTENICES i‘]lt‘i:l];_{]l I-'-'In'n;tr}. 1964,

Ethington (1965) recovered Siphonodella obsoleta trom the Esca-
brosa Formation in Arizona.

Voges (1939 r¢ lmrh d this species from middle cul through cull-
B/ strata in the Sauerland.

Siphonodella obsoleta was recovered from the shale unit of the
Prospect Hill Formation at the Maple Mill and High Bridge localities.
Washington County, Towa.

Material studied. 45 specimens.
Repository. Figured hypotype, S.U.1. 12530

SIPHONODELL A QUADRUPLICATA (Branson & Mehl, 1934 )
Pl. 2, Figs. 10,11; P1. 3, Figs. 1-3.6-8;
Pl. 4. Figs. 9.11

Polyonathus newalbanyensis HUDDLE. 1934, p. 101, pl. 8, fig. 27, 28
(non hig. 26=8. sexplicata ).

Siphonognathus nnhq;hu COOPER, 1939, p. 409, pl. 41, figs. 5,6,19.20,

Siphonognathus newalbanyensis ( Huddle ), COOPER, 1939, p. 409, pl,
41. hHgs, 21.22.

Siphonognathus .'\'f'.l"JJ“f't‘."fH Branson & Mehl, COOPER. 1939, p. 410, pl.
41. tigs. 38,39.

Sipphonodella quadruplicata ( Branson & Mehl ), BRANSON & MEHL,
1944, in Shimer and Shrock. p. 245, p]. 94, higs. 44.45; YOUNG-
QUIST & PATTERSON. 1949, p. 70, pl. 16, fig. 11; THOMAS, 1949,
p. 436. pl. 3, figs. 2,3.6; YOUNGQUIST & DOWNS, 1951, p. 790,
pl. 111, fig. 22 (non tigs. 23-25=S. obsoleta ): HASS, 1951, p. 2539,
ol. 1, 4ig 9; . 1956, l} 25, pl. 2, fig. 29; CLOUD, BARNES &
[1. \HH 1957, p. HULJ pl. 5. fig. 11; II ASS, 1959, p. 370, pl. 49. fig.
28 (same specimen as CL UL D, BARNES & HASS. 1957 ): BEACH.
1961 . p- 45, p] [lﬂ;‘s 915 (non [I{L__. 13=S. obsoleta): MULLER.
1962, p. 1388, text tig. 5 \'\TDI RSON, 1964, p. 134-136, pl. 10, tigs.
6.5.9.12; KLLAPPER, 15}66 p- 17-18, pl. 2, figs. 5-8; pl. 3, figs. 9-12;
11! 4. flgh 16.20.
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f*ir";u"smu-rh'.’fu .u',t';n":’f‘ﬁ!r: ( Branson & Mehl), THOMAS, 1949, p. 456
pl. 3. tig. 1

Siphonodella duplicata ( Branson & Mehl), var. A HASS, 1951, p. 2559
pl. 1, Hg. &: . 1956, p. 25 pl. 2, hig. 23 (non | 13): CLOULD
BARNES & HASS, 1957, p. S09. pl. 5, Lig. 5.

Hijafrf=rrr*r.f'{ lla Jrf;'r':f ata ( Branson & Mehl 1. HASS. 1959 p!. 19, tigs. 14
18 (non fig. 25=S. duplicata ); BEACH, 1961, p. 54 pl. 6, hig. ]
Siphonod, lla crenulata (Cooper ) REXROAD & SCOTT. 1964, p. 4

Pl' 3, tig. 20
Diacenosis. Anderson 1964, p 119) characterized  Siphonod la

14,

ul.r:m'n"ri'r;-ff..-.-'r'..- I HI'I' lHHlJ.l1 Hal‘_‘l' fermination and stated Tlllti TTOS-
tral T“I'_’_" S Tent -|]|x do not extend much distanc i!thh'litu'h bevond
the basal cavity, The Iu]u“nl'nl 1s nodose on the mner IArm and has
transverse ridges on the outer portion. Four rostral ndges are common
lv present on the anterior end on the plattorm, but some torms may
have three or five.

Remarks Specttic differentiation in the Washington County m
terial was based on platform shape and the number of rostral ridges
Units with three or two rostral ridees were assigned to Siphonodi [
cooperi. those with tour and tive to Siphonodella quadruplicata and
those with six rostral ]'!.il'_[l"-s to S, si 1J¢Jfrrufu Generallv, the torms w ith
two or three ridges had elongate, narrow platforms, as well, a Teatur
herein considered charactenstic ot 5. coopern Those torms with six
rostral l".'l{l*-__{t'w commonly had a broad. almost l']]l}‘rtll'ill }ﬂlll‘lnl'm and
were referred to S. sexplicata Intermediate width l'I[.t”'!TTH*\ COIMITION
I_\ had four or tive rostral ridges.

Siphonods lla COOPET, ' :‘,Ir.'mf.'r.'p“r'n!f'n' and S w'l;u".‘f ata evolved
from the same stock (S. erenulata Rexroad & Scott, 1964, p. 47-50
along lines tending toward multiplicity of rostral ridges but it is recog
nzed that the three species are transitional into one another The  ie
citic assignments herein are hased. finally, on COMPArison hetween thi

specimens o hand.

See KLWIH-I'. 1966. for additional comments on the synonyms ol
“'s'l'j;."nrnmff la fj::rfr.f':'!.';!f.‘-'m'r.'

Occurrence. See Anderson ( 1964 P- 136 ) tor ﬁ"'fHI"T*"*' list of o
currences through February, 1964

Rexroad & Scott (1964 ) recovered .‘*«.‘;.u'wrwrf-.“f:’u rium:hr.-;n’:'r-um tromm
the lower part of the Rockford Limestone in Indiana

Bischoft 1957 ) I't'EHrI‘frti the species from cull=-43 strata, with an
isolated occurrence in cully strata in Germany.

Ha‘!‘n‘ru!u’tfi l{a f;:u:rfrr:;ahr'.rre‘r.r wWas rex overed trom the Mo raney - or
mation at the \l.il'mh- \Mill !-n_;lltt_\. and from the Prospect Hill Forma
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tion at the Maple Mill and High Bridge localities, Washington County,
lowa.

Vaterial studied. 468 specimens.

Repository. Figured hypotypes. S.U.L. 12519, 12520, 12521, 12522,
1 2023,

SIPHONODELLA SEXPLICATA ( Branson & Mehl, 1934)
Pl. 3, Figs. 4,5.9.12: Pl. 4, Figs. 6,7
Siphonognathus sexplicata BRANSON & MEHL, 1934, p. 296, pl. 24,
figs, 22 23. & , 1938, p. 205, pl. 33, fig. 59;: COOPER,

1939, p. 410, pl. 41, tigs. 3.47.8 (non tigs. 38.39 =S. quadruplicata).
f’ufrff_rnufhu.\ He'l uHumurn.ﬂ.x HUDDLE, 1934, RE 101, ]‘Il S, f-ig. 26,
Siphonodella .u'.l"“f:'rm'n ( Branson & Mehl). KLAPPER. 1966. p- 15-19.

pl. 4. fig. 18.

Diagnosts. .‘Qi};hrinm.’fﬁn with six rostral l‘idgm on the anterior end
ot the plattorm. The platform is broadly ellipsoidal. or ovoid, in out-
“HE".

Remarks. See remarks under S. quadruplicata in this paper.

Occurrence. Siphonodella sexplicata has been reported from the
Bachelor Formation of Missouri ( Branson & Mehl), Cnupt‘r'ﬁ (1939 )
pre-Weldon Shale, the Mississippian portion of the Clark’s Fork For-
mation of Wyoming and Montana f,KL—lpp{'l‘. 1962 ), the Lodgepole
Formation of Montana i}{luplu_'r. 1962 ) and the upper part ol the
N ew -\Hmnj.' Shale of Indiana ( Rexroad & Scott, 1964 ).

The species was recovered from the shale unit of the Prospect Hill
Formation at the Maple Mill and High Bridge localities, Washington
( .‘mnH'I\.', lowa.

Material studied. S specimens.

Repository. Figured hypotypes, S.U.I. 12524, 12525, 12526.

Genus SPATHOGNATHODUS ( Branson & Mehl. 1934 )

Spathodus BRANSON & MEHL (non BOULENGER, 1900), 1934, p.
16.

Ctenognathus PANDER (non FAIRMAIRE, 1843 ), 1865, p. 32; FAY.
1959, P 195.

Pandorina STAUFFER (non BORY de ST. VINCENT, 1823;: SCAC-
CIHI. 1833), 1940, p. 428.

Spathognathodus BRANSON & MEHL, 1941, p. 428.

Vehlina YOUNGQUIST, 1945, p. 363,

Pandorinellina HASS, 1959, p. 378-379.

Branmehla HASS, 1959, p. 351.
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Type species. Ctenognathus murchisoni Pander. 1856, p. 32 pl. 4.
fig. 17; pl. 6. figs. 18a.18b

Diacnosis. Blade-like unit which is straight or slightly bowed later-
ally and which may. or may not he, slightly arched, orally. Basal cav-
bV 18 commonly small, with or without tlared 1111&.

Remarks. Ziegler (1961, p. 1237 discnssed the nomenclatural prob-
lems which have arisen between Spathognathodus and Ctenognathus,
and the writer agrees with his [rr'n!*m;l] that the Lirst name .1|':11114-t| to a
species ol this genus \J;-n'.’,’w-_-’uu'!h-frfu- is valid, Ctenoenathodus, Fay
is considered a junior subjective synonym ol Spathognathodus. Hass

1959) regarded Branmehla distinet from HI;JH”HJL_'HH”HH.’FM on the
l'Hhil'IlH-[' Innthim ot the basal cavity in Branmehla. The puhi[l-llq ol thi
basal cavity is hioghly variable within .“\';:f.rrf.-rsr_jurfﬁuwhu and even with-
in growth stages of the same species ol hll;ltlltiﬂ?l:lflll'lihl. The posterion
location of the basal cavity in Branma hila talls within the range ol van
ation ol ."Hl;-uffarI'_'nu."-’uufuw.. and is considered a nior anl:}l'l'“\f' SV
nyvim of H;au”uJr_j.-mfhmhh_

Occurrence. Spathognathodus ranges from the middle Ordovician
through the Triassic. but many signiticant short-ranged species oconr

throughout this time span.

SPATHOGNATHODUS COSTATUS COSTATUS ( Branson, 1954
Pl. 7. Figs. 2-4.7.8,12
H;;r.’”uuf:n costatus BRANSON., 1934 P 303-3044, lal_ 27. tig. 13: BRAN-

SON & MEHL. 1938, P- 136. 11]. 3%, by L
Spathognathodus costatus ( Branson ). THOMAS, 1949 irl i, hig 10

BISCHOFF & ZIEGLER, 1956. p. 166. pl. 13, fig. 3. BISCHOFF

1957, . 56. It]. 4, tig. 25; ZIEGLER, 1957 |~,]_ 1. tigs. 15.15.22

HISLLMS. 1939, 1}]. 3. Hgs, 2-4
Spathognathodus spinulicostatus ( Branson ). SANNEMANN, 1955, pl

24, fig. 9 (non tig. S=S. spinulicostatus
H;Jrif,"nﬂ_fnuﬂ'nrrfus of. S. costatus ( Branson ). VOGES, 1959, p 297 I'l

34, tios. 47.48.

Spathognathodus tridentatus ( Branson FREYER, 1961. pl. 2, hgs

9. 10).

Diagnosis H;ruﬂnII_:ur.*Hmrhn with a thick blade and a sub-central
basal cavity with broadly tlaring thick lips. A parapet row of denticles
rises from the inner side of the blade and extends the entire length ot
the unit. The denticles near the anterior and posterior ends of th
h];u_h' are set lose to T|Ji' caring, w hereas. Iliir'-l' near the center are seft
apart from it. Each denticle is joined to the carina by a narrow frans-
verse ridge. The denticles are commonlv higher than the carina and a

shallow trouch lies between them and the carina.

6




Remarks. The Washington County specimens referred to this spe-
cies compare closelv to those described and illustrated by Branson
(19Y34).

Cccurrence., H;m!hugm”hnduk.- costatus costatus has been l't“]Hll'ti"{I
from the Hannibal Formation of Missouri ( Branson. 1934) and the
English River Formation Wishington County) ( Thomas, 1949) of
lowa. |

Ziealer (1957 reported this species from toVI strata near ‘\h-inl'u'rg.
Germany, and Bischott (1957) recorded the species trom the Rheno-
Herzynischen Highlands in strata ranging in age trom below tolV
through toVI. Ziegler reported Spathognathodus costatus costatus in
upper toV through toVI strata and Voges (1959) recovered this spe-
cies trom toV] strata with isolated oceurrences in lower and middle cul
strata in the Sauerland.

This species was recovered trom the shale unit ot the Prospect Hill
['ormation and from the English River Formation at the H;Llﬂt* \Miall
locality, Washington County. Towa.

Material studied. 24 ».!".u'{'imt*lrw.

Repository, Figured hypotypes, S.U.L 12535, 12536,

SPATHOGNATHODUS CRASSIDENTATUS ( Branson & Mehl. 1934 )
Pl. 4. Fi_}_ﬂh. 1.4

Spathodus crassidentatus BRANSON & MEHL, 1934, p. 276, pl. 22.
tigs. 17.18; BRANSON, 1934, p. 303. pl. 27, fig. 12; ——, 1938, p.
152; BRANSON & MEHL. 1935, p. 132, pl. 33, fig. 5, COOPER,
1939, p. 413, pl. 45, tig. 19; COOPER & SLOSS, 1943, p. 171-175, pl.
28. tig. 1.

Spathognathodus crassidentatus ( Branson & Mehl ). YOUNGOQUIST &
PATTERSON, 1949, p. 71, pl. 15, fig. 2; THOMAS, 1949, pl. 2, figs.
16,24, pl. 4. Lig. 6; BISCHOFF & ZIEGLER, 1956, p. 166, pl. 13, fig.
3 BISCHOFF. 1957, p. 56: ANDERSON, 1964, p. 135-140, pl. §.
hes, 1-4; KLAPPER. 1966. P 23-24. l}]_ 5, higs. 15-17.

Spathodus regularis BRANSON & MEHL, 1938, p. 137, pl. 34, figs
1-3.10.

Spathognathodus regularis ( Branson & Mehl), REXROAD & SCOTT,
1964, p. 49-50, pl. 3, tigs. 1.2.

Diagnosis. The blade is long. thin and bowed laterally, with a sub-
centrally located basal cavity, The oral outline is highest at the an-
terior end, decreasing in height to the region above the anterior tip
of the basal cavity, where it rises again. ::r:uilhllh, to a secondary hit._ﬂl
above the posterior end of the basal cavity. The outline then descends
rather abruptly, to the posterior end of the blade. The two anterior-

most denticles are almost twice as wide and somewhat hig]n-r than the
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rest, These denticles torm the dpex, or hi*_:]uw[ area, in the oral outhne.
The basal cavity 1s symmetric al. |H'H.H||_\ rounded .Llifn'l'i{-r!_\ and taper-
ing to a point pnntr'rinrh. The lips are thick and moderately flared

Remarks. Many species ol Hlmth:h*_[lmllunlit]\ with a sub-central basal
cavity have been proposed on slight variations in the oral outline. Dif
ferences in the oral outline of the Washington County material is ex
treme, and those species herein placed into synonyims with Spathogna-
thodus crassiclentatus Bit within this range ot vanation The writer con-
sidlers the H}i.llﬂ' of the basal cavity and major, or ::*ru'l.lllf-'if. citfer
ences in the oral outline as criteria tor ditferentiating the species of
Spathognathodus

Clecurrence “"'J,rwr'f.*r'-_:uu'lfhn'iwa crassiddentatus has been r ]mrl'- d lrom
lll-' Hiu']'lr'rul' Branson & \f:h] 1934 ) \HH| I]ilTiIJI*IcI! Hranson 1””-
Formations of Missouri. the black shale at the base of the Madison
Formation in Montana (Cooper & Sloss. 1943 th \Ixr1||+ \Mill
English River, Prospect Hill ( Thomas, 1949 and Mavnes Creek ( And
erson., 19641 Formations ol lowa, the \Iluiulllill.m portion ol the
Englewood Formation of Wyoming and Montana ( Klapper, 1962 and
the lower part of the Rockford Formation ( Rexroad & Scott, 1964

Bischott (1957 ) I'l‘l‘)“lh'll this Speeies from below toV1 through
cully strata in Germany

This species was recovered trom the Prospect il Formation at the
.\LLl!]t* Mill and High Bridge localities. the Wassonville Formation at
”lt‘ \\-;anni”r \TI” ‘l'l'lil \1.111']!' "\1!” |IH'.IIH!1'*~ ;mi{ thi HIII]HI'_‘III'II
Formation at the Wassonville Mill locality, Washington County, Iowa

Vaterial studied. 159 specimens,

O
i J

Ha'; osttorty. Figured Il\ {‘ml} pe S UL 1255

SPATHOGNATHODUS LINGUIFEROUS ( Branson, 1954

H;wfhu.-!'ru linguiferous BRANSON, 1934, p 306-307, |!] 27, he. 24
BRANSON & MEHL. 1935, p. 132 pk. 33, hg. 4 BRANSON, 1941,
p- 181: 223 [II 32, tig. 4

Nodoenathus linewiferous { Branson ). COOPER, 1939, p. 398, pl. 40
fios, 56-58

Spathognathodus linguiferous ( Branson ). HASS, 1959 pl. 49, ng, 24
ANDERSON. 1964 P 140-141 11f S, higs. 4.5
Diaonasis. Spathognathodus with a single lateral denticle developed

from the inner lateral side directly over the hasal cavity
R H.'r.'r!"a 'Hﬁ u'f-!r---_'m.-'fu'ifux ,"m-_fum rous ditters trom "“||'-rrl'I-'f'_"“-'f'h“'

dus aculcatus in that the lattes has three or more lates | denticles
which develop anteniorly or poste riorlv of the basal cavity. 5. costatus
costatus has a row of denticles on the inner lateral side extending th

cntire Tr'!rj’!l: of thi ]11_1’r!nrm N Antiposicornis Scott has one mner it
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eral denticle, but it is invariably located immediately anterior to the
basal cavity.

See Anderson ( 1964. p. 141-142) tor discussion of the synonvmies of |
Spathognathodus linguiferous.

Qccurrence. Spathognathodus linguiferous has been reported from

the Hannibal ( Branson, 1934) and Bachelor ( Branson & Mehl. 1934 )

Formations of Missouri, the pre-Weldon Shale of Oklahoma ( Cooper.

1939 ) and the Maynes | ek Formation of lowa ( Anderson. 1964 ).
Ihis species was recovered from the shale member of the Prospect

Hill Formation at the \i.lliln- Mill and High Bridee localities, Wash-
ington County, lowa.
Material studied. 10 specinens.

SPATHOGNATHODUS . S. STABILIS ( Branson & Mehl, 1934 )
Pl. 6, Fig. 3
Spathodus stabilis BRANSON & MEHL, 1934, p. 188-189, pl. 17, hig.
20 |
Spathognathodus stabilis ( Branson & Mehl). KLAPPER, 1966, p. 23,

pl. 5, tigs. 6.7.

Diagnosis. Straight to slightly incurved Spathognathodus which is
arched from the anterior end of the basal cavity to the posterior tip of
the blade.

Remarks. Washington County forms assigned to this species do not
display the degree of variation in oral outline as reported in the lit-
crature. A single characteristic teature, common to all Washington
County specimens, serves to make their assignment to Spathognatho-
dus stabilis questionable. There is an abrupt break in the oral outline
immediately above the anterior end of the basal cavity. This morpho-
logic feature has not been previously reported or illustrated in other

specimens of S, stabilis. The anterior portion of the blade has 4-5 sub-
w|l|:t] denticles with a much larger denticle ill]n'll.'{Iitif(.']:\' posterior to
them, The larger denticle forms the oral outline break. In lateral
view, smaller sub-equal denticles extend to the posterior, parallel to
the arched aboral outline. This oral ontline break is common to all
specimens assigned to this species, and the specimens range through-
out the sampled sections.

Oceurrence. Spathognathodus stabilis has been reported from the
Saverton (Grassy Creek of Branson & Mehl, 1934), Bachelor ( Branson
& Mehl, 1934 ), Hannibal ( Branson, 1934 ) and the Chouteau ( Branson,
1944 ) Formations of Missouri, the pre-Weldon Shale of Oklahoma
(Cooper. 1939 ), the Maple Mill, English River, and Prospect Hill For-
mations of lowa (Youngquist & Patterson, 1949), the Clark’s Fork
( Darby of Klapper, 1958 ), Bull Lake Creek, Wyoming, the “Exshaw”
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EXPLANATION OF PLATE 3
_\Il [i;{llrt'h are from tltl' ull;|11- member, [Jf'?hlii't'* I [i!! Formation
Figures 1,3 are X33; 10.11 are X35; all others are N28.
FI1(S. | '§——54!;;f:fw:r:;frff:; o T rf?tri:!ffr;r;fififr! Branson & Mehl). Oral
and aboral views ot S.U.L hypotype 12520.
:jLH-THFJuunufa”uefHMJ:H)ﬂH}HH Branson & Mehl). 2.7. Oral
and aboral views of S.U.L. hyvpotvpe 12521 6.S. oral and
aboral views ot S.U.L ]l‘.]ﬂli.‘\lt“ 12522,
Lﬁ“llﬂ-Hkph:ﬂ.uﬁfﬁlx-xyh.uh; Branson & Mehl ). 4.5, Aboral
rzl:tl "l.t] VIEWS Ol 5. UL 1|.‘u11~'l‘alh' |j-’111 b |: ;J‘.IHJI'LJ Ll!Hl lrlli[
views of S.U.I ]nlnd}in*lﬂﬁjﬁ_
IH_II—H.'J,'JJ'UIIHH'I! ”{I seley el ri Hass. Oral and aboral views of

5 1:|.hx]nﬂxin*12327.
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EXPLANATION OF PLATE 5

\ll tigures are trom the shale member. Prospect Hill Formation
Figures 1,2, and 6 are X40; 45.7. and S are N44: 3 15 X50.

]‘*[{;"‘i ]-L’—PUI’I!}‘L{HHF;HJ'\' inornata Branson. "..” aboral views ol S.U.L.

|1_\|'ml\.1'w\ 12506 12507 12505 12508 12509 12510, 12511

12512 resped tively.
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EXPLANATION OF PLATE 6

All tigures are trom the shale member, |’l‘im[n'tl Hill Formation.
Figures 4.8 are X38: 4.15 are X54: 6.9.12 are NG6Y: all others are X640,
FIGS. 1—Elictognathus bialata ( Branson & Mehl ), Right lateral view

of S.U.L hy I:Hl'- pe 125328, Shelt side.

269101213 16—Siphonodella cooperi Hass. 2.69. Left lateral
oral and aboral views of S L1.1. ]l\.piﬂ}lll' 12542. 10.12. ahoral
and oral views ol ]I_‘.'|"”-‘~[“ 1252S. 13.16, aboral and oral
Vieaws 0l ln!urhzn | 2529

3 HI,..;.-.'I.-.-_-.-.,-,..’a'“',,f.-;. . S, stabilis ( Branson & Mehl). Right

lateral view ot S.U.] }nl'ml_xln- 12534
Lo—Elictognathus lacerata Branson & Mehl ). 4. Right lateral

view of S,U.L hvpotyvpe 12559: 5 right lateral view ot S.U.L

hyvpotyvpe | 2540
TS 11—Polyenathus marcinata Branson & Mehl, Aboral, oral

and left lateral views of S.U.1. hypotype 12513
14,15—Siphonodella duplicata ( Branson & Mehl). Aboral and

oral views of S.U.L. hy potvpe 12532.
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EXPLANATION OF PLATE 7
Figures 11 and 13 are from the Wassonville Formation: all others are
from the shale member, Prospect Hill Formation. Figures 1-4. 6-5. 10
and 12 are X39: all others are X55.
FI(.S 5691014 !H.”.!.:;r.fh;guurhm tusitormis Branson & Mehl
1.6.10. Oral. leftt lateral and aboral views of S.U.L }t‘aih-'f‘-.i'r'
12516: 59.14. oral. neht lateral and aboral views ot S.U.]
hypotyvpe 12517

- E -— . |: HII""FPI'I ."‘:r‘\-l‘ -:rl‘ L IIL':"J"’I"- if"urnlr.’l'\ I-r'T.Hl“"I'I .; \ I

Left lateral, oral and right lateral views of S.U.L hyvpotype
12535 7.5.12. lett lateral, right lateral and oral views of S.U. 1
].xi Oty e | 2536

11 13—Cnathodus delicatus Branson & Mehl. Oral and left Lat
eral view of S.UL] h_\.l'lnhl"-t' | 2545

15-18=Polyenathus marginata Branson & \Mehl, 1516, Oral and
aboral views of S.U.L hypotype 12514 17.18. aboral and oral
views of S.U.L hypotype 12515,

1922 Elictognathus costata ( Branson ). Left lateral and right
lateral views of S.U.L I-'r\.l'l“f\i‘”' 12541

20.21—Polygnathus communis Branson & Mehl. Aboral and oral

views of S.UL hi.'lmhin- 12501,
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