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pian age to the Sappington by Sanpserc & Ham-
monD (1958), Sanpo & Dutro (1960), Gurschick
et al. (1962), Rosinson (1963), and SANDBERG
(1965), who reached this conclusion based on
other fossils.

DARK SHALE UNIT

The dark shale unit of Sanprera (1963) was
proposed for strata lying below the Madison Lime-
stone and largely coextensive with it. The dark
shale unit overlies a regional unconformity and
truncates all members of the Three Forks and Jef-
ferson Formations (103, text fig. 64.2). At the
Clarks Fork Canyon, Wyoming, reference section
the dark shale unit is 48 feet thick and consists
mainly of black shale and orange siltstone. At sec-
tions in Montana the dark shale unit is mainly a
dark gray to black shale. At some sections in Wy-
oming, however, the term “dark shale unit” is
recognized by Sanpserc (1963, p. CI8) to be a
misnomer because the unit is dominated by delo-
mite or dolomitic limestone with only minor part-
ings of dark shale. At many sections a conglom-
eratic phosphatic sandstone, with fish plates and
conodonts visible at 10x, is present at the base
(103, p. C18).

The dark shale unit at Teton Canyon, Wyo-
ming (loc. 14), underlies the Lodgepole Lime-
stone and consists of about 10 feet of gray siltstone
characterized by impressions of Taonurus under-
lain by 4 inches of dark gray shale. The shale con-
tains Lower Carboniferous (cxl) conodonts
(Table 1). The same two units, 11 feet thick, were
noted hy Sanvo & Durro (1960) at nearby Darby
Canyon and were assigned provisionally to the
Darby Formation.

Beds 2 to 5 (65, p. 1083, text fig. 1) at the
south side of Bull Lake Creck, Wind River Range
(loc. 16), are now assigned to the dark shale unit
of Sanpeerc. Bed 2 is a dolomite with “floating”
quartz sand grains and fish fragments, a charac-
teristic lithology of the dark shale unit in Wyo-
ming. Beds 3 and 5 contain Devonian (lower
Spathognathodus costatus Zone) conodonts. The
dark shale unit is also present at Dinwoody Can-
yon (loc. 15) where 3 feet, 2 inches, is assigned to
the dark shale unit and is entirely Upper Devo-
nian (lower S. costatus Zone). To the north of
Dinwoody Canyon, at Warm Spring Canyon,
Wind River Range (SW' sec. 31, T. 42 N, R.
107 W., Warm Spring Mountain quadrangle) and

at Horse Creek, Washakic Range (SW!4 sec. 19,
T. 43 N., R. 106 W, Ramshorn Peak quadrangle),
Lower Carboniferous (cul) conodonts have been
collected from the dark shale unit by C. A, Sanp-
serG and J. F. Mureny. These Lower Carbonifer-
ous conodonts occur in the basal conglomerate of
the dark shale unit at Horse Creek and in a con-
glomerate at or near the base of that unit at Warm
Spring Canyon (Sanxpeerc and Murpny, personal
communication, 1964). Thus the dark shale unit
is Devonian at Bull Lake Creck and Dinwoody
Canyon, but it is Lower Carboniferous (cul) at
Horse Creek and Warm Spring Canyon.

A significant section of the dark shale unit of
SanpeerG occurs at Cottonwood Canyon, Big
Horn Mountains, Wyoming (loc. 11). The unit is
13 feet, 3 inches, thick and consists of a basal con-
glomeratic carbonate overlain by orange-weather-
ing dolomitic limestones interbedded with two
thin, dark gray shales. The contact with the over-
lying Madison Limestone is placed arbitrarily at
the lowest gray crinoidal limestone, although the
lithologic character of the upper 5 feet, 3 inches, is
transitional with that of the Madison. A conodont
fauna from the upper dark gray shale, which lies
about 7 feet above the base, was described by
Errinaron, et al. (1961), who regarded it as Up-
per Devonian (20V). The Devonian-Carboniferous
boundary lies 9 to 10 feet above the base of the
dark shale unit; the top 3 feet of the dark shale
unit at Cottonwood Canyon contains Lower Car-
boniferous (eul) conodonts.

At South Fork Rock Creek, Big Horn Moun-
tains (loc. 12), 1 foot, 8 inches, of strata lying
below the Madison Limestone is assigned to the
dark shale unit. The basal 2 inches is a distinctive
phosphatic conglomerate containing Lower Car-
boniferous (eul) conodonts.

The dark shale unit of Sanpsere is recognized
in Montana (locs. 1, 4-9, Fig. 1). KnecHrEL, et al.
(1954) proposed the name Little Chief Canyon
Member of the Lodgepole Limestone for the
feather-edge of the upper shale of the subsurface
Bakken Formation which crops out in the Little
Rocky Mountains. They also applied the term Lit-
tle Chief Canyon to the dark shale unit in the Big
Snowy Mountains (loc. 1), and at Logan (loc. 6).
The dark shale unit of the Big Snowy Mountains
is separated from the Little Chief Canyon Member
ol the Lodgepole Limestone of the Little Rocky
Mountains, according to Sanpeera (1963, p. C18).
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Pseudopolygnathus prima 7
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Siphonodello duplicata 5 |
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Tasre 1. Distribution of conodont species,

All faunas shown were collected by Giusert Kuarpex

except that of locality 10, which was collected by C. A

Sanmivke, Two of the faunas at locality

13 which are

not assigned to a specific conodont zone are Kinderhookian
i age, The abbreviation “DSU™ stands for the dark shale
unit of Saxpsere (1963 ),
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The name Little Chief Canyon Member should
not be applied to the south of its zero isopach line
which lies well to the north of the Big Snowy
Mountains.

Knecnrer & Hass (1938) and Hass (1943)
listed conodonts that occur in the Little Chief
Canyon Member at a locality on Peoples Creek,
Little Rocky Mountains. The fauna, including
Pseudopolygnathus prima, is regarded as diagnos-
tic of Lower Carboniferous (eul). The fauna de-
scribed by Coorer (32, locs. 2, 4, where strata were
classed as the basal black shale member of the
Madison Group) from the dark shale unit in the
Big Snowy Mountains contains one diagnostic
Lower Carboniferous element, Elictognathus lac-
erata (=Solenognathus typica). The specimen
designated by Cooper (32) as Siphonognathus cf.
sexplicata appears to be a species of Polygnathus.
My collections from the dark shale unit at Crystal
Lake Road Cut, Big Snowy Mountains (locality
1), contain a Lower Carboniferous (cul) fauna.

The fauna described by Coorer (32, loc. 1)
from the “Exshaw” of the Alberta Plains, Steeve-
ville Oil Field, Alberta, contains no diagnostic
Lower Carboniferous elements but does contain
Palmatolepis  gracilis sigmoirdalis and Spatho-
gnathodus praelongus. Both these species are con-
sidered indicative of the Upper Devonian (Spatho-
gnathodus costatus Zone).

The dark shale unit of Saxpsexrc is a trans-
gressive unit of widespread regional extent, At the
sections studied in Montana it is Lower Carboni-
ferous (cul). It is this same age at South Fork
Rock Creek (loc. 12), Teton Canyon (loc. 14),
Warm Spring Canyon in the Wind River Range,
and Horse Creek in the Washakie Range, all in
Wyoming. At Cottonwood Canyon in the Big
Horn Mountains (loc. 11) the Devonian-Car-
boniferous boundary falls within the dark shale
unit, but at Dinwoody Canyon (loc. 15) and Bull
Lake Creek (loc. 16) in the Wind River Range
the unit is entirely Upper Devonian.

The dark shale unit is treated as a separate but
informal unit. It can not have formational status
until its mappability has been demonstrated.
When the dark shale unit is formally named, it
should be included as a member of the Madison
Limestone or of the Lodgepole Limestone at sec-
tions where the Madison is a group, because the
dark shale unit is lithologically and faunally tran-
sitional with the Madison.

ENGLEWOOD FORMATION

A discussion of the Englewood Formation and
its conodont faunas was presented by Krapper &
Furnisu (1962). At Boxelder Canyon, Black Hills,
South Dakota (loc. 13), the Devonian-Carboni-
ferous boundary is 9 to 10 feet below the top of
the Englewood Formation. The conodont fauna in
the upper 9 feet is definitely Lower Carboniferous
but lacks diagnostic elements which serve to differ-
entiate the two Lower Carboniferous conodont
zones recognized in this report. The conodont fau-
na that occurs 10 to 34 feet below the top of the
Englewood at Boxelder Canyon is Upper Devo-
nian (lower Spathognathodus costatus Zone). The
approximate position of the Devonian-Carboni-
ferous boundary is located 2 to 10 feet below the
top of the Englewood in Whitewood Canyon
(SWY4 sec. 13, T.5 N, R. 3 E., Deadwood North
quadrangle, 67). The Englewood Formation at
Boxelder Canyon is a time equivalent of the dark
shale unit of Sanpeere at Cottonwood Canyon.

LODGEPOLE LIMESTONE

Corrier & Cartncart (1922) regarded the
Madison of Peare (1893) in the Little Rocky
Mountains, Montana, as a group consisting of two
formations, the Lodgepole Limestone and the
overlying Mission Canyon Limestone. The type
locality of the Lodgepole Limestone was desig-
nated as Lodgepole Canyon (27), i.e., the part of
Lodgepole Creck known as Little Chicf Canyon
(69). The Lodgepole is widely recognized in Mon-
tana but has not been successfully differentiated at
most Madison sections in Wyoming. The Lodge-
pole is equivalent to the lower part of the Pahasapa
Limestone of the Black Hills.

The unit known as the Little Chief Canyon
Member of the Lodgepole Limestone is considered
to be the feather-edge of the subsurface Bakken
Formation and is not treated herein as a part of
the Lodgepole Limestone. In this report the basal
5 feet of carbonate rocks of the Lodgepole Lime-
stone is used as the uppermost reference horizon
in the sections studied. Statements made concern-
ing the age of the Lodgepole conodont fauna apply
only to this basal unit.

The basal unit of the Lodgepole Limestone is
commonly a glauconitic crinoidal calcarenite con-
taining brachiopod, bryozoan, and coral fragments,
At all localities (1-9) in Montana and at Teton
Canyon (loc. 14) in Wyoming the basal unit of
the Lodgepole contains a well-preserved conodont
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fauna that is referable 1o the lower Siphonodella
crenulata Zone (culla) of Germany. A small and
poorly preserved Kinderhookian conodont fauna
occurs in the basal Madison Limestone at Cotton-
wood Canyon (loc. 11); forms diagnostic of either
of the two Lower Carboniferous conodont zones
recognized in this report are lacking. The base of
the Madison at Clarks Fork Canyon (loc. 10) con-
tains Lower Carboniferous (cul) conodonts.

The base of the Madison Limestone at Din-
woody Canyon in the Wind River Range (loc. 15),
however, is Upper Devonian (lower Spathogna-
thodus costatus Zone) according to conodonts col-
lected from the basal 4 feet by me and from the
basal 15 feet by Sanosere and Mureny. The latter
have collected Lower Carboniferous  (Kinder-
hookian) conodonts from 15 to 25 feet above the
bhase of the Madison at Dinwoody Canyon. Sanp-
pirG and Mureny collected Lower Carboniferous
( Kinderhookian) conodonts from the basal 5 feet
of the Madison Limestone at the north side of Bull
Lake Creek. Wind River Range (SW4 see. 3, T.
2 N.. R. 4 W., Bull Lake West quadrangle).

In a coral zonation of the Madison Group
Sanovo & Durro (1960) recognized three zones in

the Lodgepole Limestone at several sections in
Montana (one at Logan), Wyoming (one in the
Teton Range), and Utah. Zone A of their study
occurs in the lower 10 to 50 feet of the Lodgepole,
The three coral zones, collectively, of the Lodge-
pole (A, B, and lower C;) were regarded as equiv-
alent to the Chouteau Limestone of the standard
Mississippi Valley sequence (106).

Coperann  (1960) illustrated conodonts  to-
gether with an ostracode fauna, which he regarded
as Kinderhookian, from strata he considered as
belonging to the Exshaw Formation at Crowsnest
Pass, Alberta. However, MtLLer (1962b) de-
scribed conodonts collected from the same glauco-
nitic limestone bed at Crowsnest Pass, and re-
garded the parent strata as basal Banfl Formation,
following the opinion of De Wrr (1953). Dt Wit
based his conclusions on a physical correlation of
the aforementioned  limestone bed  with  basal
Lodgepole carbonate which is also glauconitic. The
fauna illustrated by Mi'Leer (1962b) belongs to
the upper Siphonodella crenulata Zone of Ger-
many and therefore is somewhat younger than the
fauna described herein from basal Lodgepole strata
(lower 8. erenulata Zone) in Montana.

CONODONT ZONES

A comprehensive zonation of the Upper Devo-
nian has been presented by Ziecrer (1962b) and
nomenclature of the zones is shown in Figure 2.
The Scaphignathus velifera Zone (upper tollla-
lower 10IV) is represented in Montana by a small
fauna in the top limestone bed of the Trident
Member of the Three Forks Formation at Peak
9559 (loc. 8). The fauna includes Polygnathus
perplexa (tolll-IV) and 8. velifera as its diagnostic
elements. The upper Polygnathus styriaca Zone
(toV) has been found in a sample collected by
Gursentek from the lower black shale of the Sap-
pington Member of the Three Forks Formation at
Frazier Lake, Bridger Range. Montana. Palmato-
lepis rugosa postera and Spathognathodus jugosus
occur in this sample and together are diagnostic of
the upper P. styriaca Zone.

The lower Spathognathodus costatus 7Zone (up-
per toV) is found in part of the dark shale unit of
Sanpsere (1963) (loc. 11, 15, 16), in the middle
part of the Englewood Formation (loc. 13), and
in the lower part of the Madison Limestone at
Dinwoody Canyon (loc. 15) as indicated in Table
1. Important elements of this fauna are Spatho-
gnathodus aculcatus, leriodus costatus; Palmato-

lepis gracilis sigmoidalis, and Apatognathus vari-
ans, The 8. aculeatus Zone of the Saverton For-
mation of the Upper Mississippi Valley sequence
(29) is a probable correlative.

A zonation of the Lower Carboniferous Gat-
tendorfia-Stufe (cul) and Pericyclus-Stufe (eull),
based on sections in the Sauerland, Rheinisches
Schiefergebirge, Germany, has been  published
(125). The Gattendorfia-Stufe is divided into three
conodont zones, of which the oldest is termed the
Gnathodus kockeli-Pseudopolygnathus  dentiline-
ata Zone, characterized by its two name-bearers,
as well as by the absence of Siphonodeila. Such an
association has been found in North America only
in the Upper Mississippi Valley (“Glen Park™ and
oldest beds of the Hannibal Formation, 29). The
first occurrence of the genus Siphonodella is in the
second division of the Gattendorfia-Stufe, the
Siphonodella-Pseudopolygnathus  triangula  in-
aequalis Zone. The second and third zones are
differentiated on basis of the lineage P. triangula
inaequalis to P. triangula triangula.

A fauna characterized by the joint occurrence
of Siphonodella duplicata, S. sandbergi, and Pseu-
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dopolygnathus dentilineata is found in a part of
the dark shale unit of Saxpserc at several places
(Table 1) and in the Madison Limestone at Clarks
Fork Canyon (loc. 10). This fauna correlates with
either the second or third zone of the Gartendorfia-
Stufe (cul). A sample of the Gattendorfia-Stufe
from the Honnetal railroad cut (see 126, text fig.
2, table 1) collected by me in 1963 contains S,
sandbergi in strata equivalent to Voces' (126)
sample 9. This seems to indicate a correlation of
the Montana and Wyoming fauna containing S.
sandbergt with a position at the top of the Sipho-
nodella-Pseudopolygnathus  triangula  inaequalis
Zone. However, some evidence for higher correla-
tion of the Montana-Wyoming fauna is found at
Baker Mountain (loc. 9) where a specimen of P.

triangula triangula was found. The Montana and
Wyoming Lower Carboniferous (cul) fauna ap-
pears to correlate with the Siphonodella duplicata
Zone (5. s.) of the middle part of the Hannibal
Formation (29).

The lower Siphonodella crenulata Zone (lower
culla) in the Saverland (125, 126) is characterized
by the joint occurrence of S. crenulata, S. lobata,
and Pseudopolygnathus triangula triangula. The
same association occurs in the basal Lodgepole
Limestcne at the localities indicated in Table 1 and
is regarded as representing the same zone. The
lower S. erenulata Zone appears to correlate with
the S. quadruplicata-S. crenulata Zone of upper
Hannibal and lower Chouteau strata in the Upper
Mississippi Valley (29).

REWORKING OF CONODONTS

The problem of redeposition of conodonts into
younger strata has been discussed by Branson &
Mene (1941a), Hass (1959), and in a comprehen-
sive manner by Kress (1964). In many cases the
reworked elements of a fauna can be recognized
by physical evidence alone without referring to the
disparate stratigraphic ranges of different portions
of the fauna, a matter which is usually subject to
various interpretations. Where reworking is not
indicated by physical characteristics of the fossils,
as in the type Chappel Limestone of Texas, it is
difficult to dispose of the problem.

At four localities (Crystal Lake Road Cut,
Baker Mountain, South Fork Rock Creck, and
Teton Canyon), where the base of the dark shale
unit of SaxpeErG is Mississippian (¢cul), the fauna
contains a few reworked Devonian conodonts. At
Baker Mountain (loc. 9), the indigenous Missis-
sippian material is characterized by its translucent
brown color, whereas the reworked Upper Devo-
nian fossils are black. The conodonts from the
quartzitic sandstone at this place can be separated
from the matrix only by the use of hydrofluoric
acid. After such treatment, the indigenous cono-
donts are nearly white, but the reworked ones re-
main black. At South Fork Rock Creck (loc. 12),

the indigenous fossils are unworn, but reworked

specimens are worn, highly rounded, and dis-
colored by a yellow coating. Physical evidence of
reworking is also seen in the Devonian conodonts
which occur as admixtures in the basal part of the
dark shale unit at Crystal Lake Road Cut (loc. 1)
and Teton Canyon (loc. 14).

At Cottonwood Canyon (loc. 11) the basal 8
inches of the dark shale unit of Sanpeere is a con-
glomerate that contains an indigenous Devonian
(lower Spathognathodus costatus Zone) fauna.
Older Devonian conodonts, such as Palmatolepis
rugosa rugosa and Polylophodonta spp., show
physical signs of reworking. Above the basal 8
inches at Cottonwood Canyon, reworked cono-
donts were not observed. Reworking of Palmato-
lepis glabra into the lower black shale of the Sap-
pington Member of the Three Forks Formation at
Peak 9559 (loc. 8) has been mentioned previously
and was determined by physical signs of rework-
ing. It scems justifiable to omit the occurrence of
these reworked elements from Table 1, because in
all cases reworking was indicated by physical evi-
dence of the conodont specimens alone. No evi-
dence of reworking was observed in any of the
Lodgepole, Madison, Englewood, or Pahasapa
samples.

SYSTEMATIC PALEONTOLOGY

Suprageneric classifications for conodonts have
not been widely accepted and are not employed
herein for reasons discussed by Scorr (1962, p.
1399) and Linpstrom (1964, p. 116). The occur-

rence of all species dealt with in the taxonomic
section of this report is shown in Table 1. All types
are deposited in the Department of Geology, The
University of Towa.
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Genus PSEUDOPOLYGNATHUS
Branson & Mehl, 1934
Pseudopolygnathus Braxson & Menw, 1934h, p. 297-298;

Branson & Mchl, Rixroan & Scorr, 1964, p, 37-38;

Type species: P prima Brassox & Menw, 1934h, p. 298,

pl. 24, fgs. 24, 25; O,

Muacropolygnathus Coopeg, 19349, p. 392,

Range.—Upper Scaphignathus velifera Zone
(e.g., Pseudopolygnathus granulosa Zivrer, P.
micropunctata Biscrorr & ZikGLER, sce ZIEGLER,
1962b, p. 100-101) through the Secaliognathus
anchoralis Zone (P. triangula pinnata Voces, 1959,

Table 1).

PSEUDOPOLYGNATHUS MARGINATA (Branson &
M hl), 1934

Plate 1. higures 16

Polygnathus marginate Bransox & Mene, 1934h, po 294-
7‘1'! pl. 23, Ags. 25-27: Rexroan & Scort, T'I'\‘IF p. 37,

pl. 2. hg. 29,
.""n.’}gnu.l'ﬁm ttha Cooven, 1939, po 401, pl. 39, figs. 55,
56,

."’ﬂhgm.'rfm: lacinata Huddle, Cooprr, 1939, p. 401, pl. 40,
hgs. 3,

non f’uhgm.'r)u.ts marginate  Brapson & Mehl, Cooprs,
1939, p. 401, pl. 4L Ags. 15, 16 (=Polygnathus pura
Voaes).

Polygnathus omala Coover, 1939, p, 401, pl. 39, figs. 71,
72,

Polygnathus oxys Coopen, 1939, p, 402, pl. 39, figs. 53,
54.

Polygnathus scobiniformis Branson, Coorke,
pl. 39, figs, 4314,

Polygnathus surodus Coovria,

1939, p. 403,

1939, p. 404, pl. 39, fgs,

-
s HA
Polygnathus xyncha Coorrr, 1939, p. 404, pl, 39 hgs. 73,
74
Diagnosis—Lanceolate with platform equally

developed on both sides. Platform bears transverse
ridges: unit slightly arched. Raised keel present
throughout length, interrupted only by basal cav-
ity, Narrow groove, continuous with keel, traverses
basal cavity. B: asal cavity nearly symmetrical with
characteristic sinus in its flared m.irgms on both
sides, near posterior termination of cavity. Crimp
is broad in mature specimens.

Remarks.—A growth series is represented by
the specimens illustrated on Pl 1, figs. 1-6; all in-
termediate stages are known in avail: ible material.
The basal cavity of Fig. 5 is regarded as atypical.
Many specimens are available that could substitute
for Fig. 5 in terms of size; these have a basal
cavity of the same character as the rest of the
illustrated series. Based on material at hand, the
size of the basal cavity remains almost constant
during growth, whereas the platform enlarges.

Pseudopolygnathus xyncha (Coorir) scems to
be an abnormal representative of P. marginata.
The platform of P. marginata may or may not
reach the posterior tip,

Range—The species has been recorded from
the Bushberg Sandstone of Branson & MenL
(1934b) and from the Kinderhook (Chouteau)
part of the Rockford Limestone (Rexroan &
Scorr, 1964).

Repository.—Figured hypotypes, S.UL 10904-10906.

PSEUDOPOLYGNATHUS TRIANGULA TRIANGULA
Voges, 1959
Plate 1, hgures 15-22
Pseudopolygnathus triangnls  triangula Vocrs, 1954, p,

304-305, pl. 35, Ags. 7-13: Frever, 1961, in Dvoidk &

Frever, p. 894, pl. 2, hgs. 6, 7

Diagnosis—With subtriangular outline. Plat-
form with transverse ridges; carina and  kecl
slightly incurved. Unit arched. Basal cavity small
and ovate. Keel usually with median slit.

Remarks—The basal cavity is relatively large
compared with the platform in small specimens of
Psewdopolygnathus triangula triangula, but it is
proportionately smaller in larger specimens. Only
small (immature) specimens are similar with re-
spect to proportional size of the basal cavity to the
drawings of P. triangula triangula (Vocrs, 1939,
text-fig. 5, fig. IV). The basal cavity of the photo-
graphed specimens (Voces, pl. 35, figs. 8, 10, 12)
is much smaller relative 1o platform size.

By virtue of the small size of the basal cavity,
P. triangula triangula is referable wo Polygnathus
in a strictly morphological sense. However, Vogrs
(1959, p. 295296, rext-hg. 5) presented phyloge-
netic evidence showing the relationship of P. tri-
angula triangula to P. triangula inacqualis, which
occurs in the immediately underlying beds in his
sections. These two subspecies are closely similar if
not identical in upper surface morphology, yet P.
triangula inaequalis has a basal cavity tvplc-ﬂ of
Pseudopolygnathus. The consistent tre nd in Voces’
lincage (1939, text fig. 5) is toward reduction in
size of the basal cavity. Phylogenetic evidence
should be given precedence over the dictates of
artificial morphological categories, as emphasized
by Vocrs (1959, p. 296). Accordingly P. triangula
triangula is retained in Pseudopolygnathus.

Pseudopolygnathus triangula pinnata has a
strongly alate anterior margin on the inner side of
the platform. The specimen illustrated here (PL 1,
figs. 20, 21) .lppt’().lthcb this condition, but lhlﬁ
type of outline is rare in the material at hand. The
specimen which Rexroap & Scorr (1964, p. 42, pl.
2, fig. 28) designated as P. triangula should be as-
signed to P. triangula pinnara.

Range.—P. triangula triangula occurs in the
Siphonodella-P. triangula triangula Zone and in
the lower Siphonodella crenulata Zone in Ger-
many (Voces, 1959, table 1).

Repasitory —Figured S5.U.L

hypotypes, 1091 1-10914.
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PSEUDOPOLYGNATHUS PRIMA Branson & Mchl, 1934
Plate 4, figure 8

Psendopolygnathus prima Bransox & Menr, 1934b, p. 298,
pl. 24, hgs. 24, 25; Twuoamas, 1949, p. 437, pl. 4,
fig. 17; Hass, 1951, p. 2538, 2539, pl. 1, fig. 11; '
1956, p. 25, pl. 2, fig. 24; Croun, Barnes, & Hass,
1957, p. 813, pl. 5, fig. 10; Hass, 1959, pl. 49, fig,
27 (same specimen s Croun, Barses, & Hass, 1957).

Pseudopolygnathus  foliacea Braxson, 1934, p. 316, pl.
26, figs. 27, 28.

Pseudopolygnathus irregularis Bransox, 1934, p. 316, pl.
26, fgs. 25, 26; Cooprr, 1939, p. 408, pl. 40, figs, 21,
22, 35, 36; Youncouist & Parrerson, 1949, p. 68-69,
pl. 16, figs. 1-3; Biscuorr, 1957, p. 51, pl, 6, figs.
12, 13.

Psewdopoiygnathus corrngata Branson, 1934, p. 317, pl.
26, fig. 23,

Pseudopolygnathus costata Branson, 1934, p. 317-318. pl.
26, fig. 21.

Pesendopolygnathus distorta Branson, 1934, p. 318-319, pl.
26, Ags. 16, 17; Coopex, 1939, p. 407-408, pl. 40,
figs. 49, 50.

Pseadopolygnathus suleifera Branson, 1934, p. 319, pl. 26,
fig. 15.

Psendopolygnathus asymmetrica Braxson, 1934, p. 320,
pl. 26, fig. 12; Coorer, 1939, p. 406-407, pl. 40. figs.
23, 24, 59, 60; pl. 41, Ags. 13, 14; Hass, 1959, p. 370,
pl. 49, fig. 14.

Psendopolygnathus inequicostata Braxsox, 1934, p, 321, pl.
26, fig. 6.

Psewdopolygnathus crenulata Braxsox, 1934, p. 321, pl
26, figs. 4, 5, 7, 8; Coorer, 1939, p. 407, pl. 40, figs.
25-27.

Psendopolygnathus lobata Braxson, 1934, p. 322, pl. 26,
figs. 1, 2.

Psendopolygnathus apetodus Coorer, 1939, p. 406, pl. 40,
figs. 63-67.

Pseudopolygnathus exotyla Coorer, 1939, p. 408, pl. 42,
figs. 23, 24, ;

Psendopolygnathus aurita Youncouist & Parrerson, 1949,
p. 67-68, pl. 16, figs. 5, 6.

Pseudopolygnathus  carinata  Youncouist & Patrenson,
1949, p. 68, pl. 16, fg. 4.

Psendopolygnathus constrictiterminata Trosmas, 1949, p,
428, pl. 4, fig. 16.

Pseudopolygnathus cf. P. asymmetrica Branson, ThoMas,
1949, p. 436, pl. 3, fig. 42.

Diagnosis—One side of platform (either inner
or outer) with lateral lobe. Right side of platform
developed farther anteriorly. Coarse and irregular
transverse ridges, or single row of large nodes in
immature specimens, on each side of the platform.
Basal cavity large and asymmetrical, not covering
entire width of platform in mature specimens.

Remarks—The right side of Pseudopoly-
gnathus prima (viewed with the posterior end
downward) extends farther anteriorly than does
the left. The right side may lic on either the
outer or inner side of the platform. Exactly the
same situation obtains in P. dentilineata. This
aspect of symmetry in Pseudopolygnathus has
been discussed and illustrated by Voces (1959,
text fig. 4) and apparently holds true for all speci-
mens of P. prima and P. dentilineata illustrated
in the literature.

In Voces' (1959, text fig. 4) schematic devel-

opment of the group of Pseudopolygnathus prima,
stages IIb and Illa, said to be hypothetical, are
suggested by that author to be possibly equivalent
t P. foliacea and P. apetodus, respectively. Both
these species are considered here as junior syno-
nyms of P. prima. According to the present inter-
pretation stage [1b (Voges, 1959, text fg. 4) pos-
sibly corresponds to an early representative of P.
prima, still transitional with P. dentilineata, and
stage Illa corresponds to a more advanced form of
P. prima. In this manner, P. prima developed from
P. dentilineata. Such a specimen as P. irregularis
(Branson, 1934, pl. 26, figs. 25, 26) is regarded as
transitional between the two species, The arbitrary
distinction between P. prima and P. dentilineata is
drawn on the size of the basal cavity relative to the
width of the platform, as mentioned later,
Pseudopolygnathus prima is similar to P. tri-
angula inacqualis Voces. The distinction given
between P. apetodus and P. triangula inacqualis
(Voars, 1959, p. 297-298) is that the right side of
the platform extends farther forward than the left
in P. apetodus, but the 2 sides of the platform ex-
tend the same distance anteriorly in P. triangula
inacqualis. This difference is accepted as the dis-
tinction between P. prima (=P. apetodus) and P.
triangula inaequalis. P. prima probably gave rise
t P. wrigngula inaequalis (as shown by Voges,
1959, text fig. 4, ITa-111b).
Some specimens of P. prima (e.g., Youncouist
& Parrerson, 1949, pl. 16, fig. 5) have an alate
inner anterior margin superficially suggesting the
outline of P. triangula pinnata Voces. However,
the latter has a much smaller basal cavity.
Pseudopolygnathus crenulata Branson is inter-
preted as an early growth stage of P. prima. A
great number of named species of Pseudopolygna-
thus are placed in synonymy with P. prima. ‘They
were proposed primarily on the basis of details of
upper surface ornamentation, here regarded as
within the range of intraspecific variation.
Range—The present species is known in cul
strata in Germany (Biscrorr, 1957, table 2).
Repository.—Figured hypotype, S.UL 108497,

PSEUDOPOLYGNATHUS DENTILINEATA Branson,
1934
Plate 5, figures 10, 11
Psendopolyguathus dentilineata Brassox, 1934, p. 317,
pl. 26, hg, 22; Biscuorr, 1957, p. 50-51, pl. 4, figs.
29-32, 34; Voces, 1959, p. 300-301, pl. 34, hgs. 49,
50; text-fg. 3, fg. 11; Ziecrer, 1962b, p. 99,
Pseudopolygnathus varicostata Braxson, 1934, p. 318, pl.
26, figs. 19, 20; Coorer, 1939, p. 408-409, pl. 40, figs.
4, 45.
Psendopolygnathus subrugosa Branson, 1934, p. 318, pl.
26, fig. 18,
Psendopolygnathus  projecta Bransox, 1934, p. 320, pl.
26, hgs. 10, 11,
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Psendopolygnathus brevimarginata Braxsox, 1934, p. 322,
pl. 26, fg. 3.

Pseudopolygnathus striata Mehl & Thomas, Bischnorr &
Zivarer, 1956, p, 164, pl. 11, fig. 20.
Diagnosis.—Right side of platform more fully

developed anteriorly along blade. Single row of

large nodes or ridges on each side of platform.

Basal cavity covers entire width of platform in ma-

ture specimens and has flaring margins.

Remarks.—Pseudopolygnathus dentilineata
probably developed from double-rowed forms of
Spathognathodus (c.g., S. costatus wltimus Bis-
criorr, as shown in the phylogenctic series dis-
cussed by Voers, 1939, p. 296, text-fg. 5). At least
this statement may apply to Lower Carboniferous
representatives of P. dentilineata. This species still
retains essentially the same type of basal cavity as
that of 8. costatus wltimus, although the cavity of
the latter is wider than the platform (Voges, 1959,
text fig. I, dextral specimen).

Pseudopolygnathus dentilineata is transitional
with P. prima as indicated under remarks on the
latter species. The arbitrary distinction is drawn
here as follows: the basal cavity is as wide as the
platform in P. dentilineata, whereas the cavity is
more restricted in extent in P, prima. Furthermore,
the margins of the basal cavity are more flaring in
P. dentilineata.

The upper surface of Psendopolygnathus mul-
tistriata Mune & Tromas is closely similar to that
of P. dentilineata. The former is regarded as a
lowermost Osage homeomorph of P. dentilineata
but is distinguished by possession of a more re-
stricted basal cavity.

Range.—The species ranges from the upper
Polygnathus styriaca Zone (Ziecrier, 1962b, p. 99)
to the top of the Gattendorfia-Stufe (cul) in Ger-
many. CoLtinson, et al. (1962) record P. dentili-
neata from the “Glen Park™ and Hannibal Forma-
tions in the Upper Mississippi Valley.

Repository.—Figured hypotype, S.UL TOS80.

Genus SIPHONODELLA Branson & Mehl,
1944

Stphonognathus Braxsox & Menw | non Ricuaroson, 1858,
1934h, p, 295,

Siphonodella Beasson & My, 1944, i Shimer & Shrock,
. 245 [ pro Siphonognathus Braxson & Mene]; Brax-
son & Min, 1948, p. 528, Type species: Siphono-
gnathus duplicata Braxsox & Min, po 296-297, pl
24, hgs. 16, 17; O,

Diagnosis—Lanceolate, asymmetrical platform
highly arched with apex of arch at or near posi-
tion of basal cavity. Anterior rostral or spoutlike
extension of platform well developed in all but
carliest species. Rostrum arched downward anteri-
orly and at least slightly incurved. Tt bears longi-
tudinal (rostral) ridges on the upper side. Outer

side of platform at least as wide as inner side, and
may be more than twice that width. Carina well
developed on the platform, extending anteriorly as
a fixed and free blade.

Raised keel present on lowed side in front of
basal cavity. This anterior portion of keel generally
bears median groove throughout its length. Basal
cavity narrow expansion of median groove in keel,
Cavity in mature specimens small and shitlike,
without lips. Keel either absent or represented only
by thin groove behind basal cavity, except near
posterior end where it is raised. Area immediately
behind basal cavity characteristically flattened or
beveled. Crimp is broad.

Remarks—Heretofore the presence of a ros-
trum and rostral ridges has been employed to dis-
tinguish Siphonodella from Polygnathus. How-
ever, some species of Polygnathus (e.g., P. inornata
Branson, P. perplexa Tuomas, P, hassi Trims)
have rostral ridges; and some (e.g.. group of P.
nodocostata, sensu Heias, 1961a), tend towards
development of a rostrum.

The lower side is thought to be of more taxo-
nomic importance in differentiating genera of plat-
form conodonts (e.g., Hass, 1959). The upper side
shows only the last growth lamella and reflects
superficial ornament. On the other hand the lower
side in well-preserved material displays all of the
growth lamellae and lacks ornament. Morphology
of the lower side is used here o differentiate
Siphonodella from Polygnathus.

Polygnathus has a raised keel, interrupted only
by the basal cavity, throughout the length of the
platform. The basal cavity is relatively large, at-
tenuate, usually circular or ovate, and has strong
lips. In some Upper Devonian representatives of
Polygnathus (e.g., P. rhomboidea Urricn & Bass-
LER, P. varinodosa Branson & Mienc) which have
a small rostrum, the basal cavity it slitlike, as in
Stphonodella. However, these species possess a
raised keel throughout the length of the platform.
In contrast, the keel of Siphonodella is cither ab-
sent or represented by a thin groove lor some dis-
tance posterior to the basal cavity. In some im-
mature specimens of Siphonodella (e.g., forms
illustrated by Miwcer, 1962b, text figs. 4, 8), the
keel is split by a relatively wide groove from the
basal cavity to the posterior end.

Accordingly, Polygnathus sulcata HuppLE
(1934, pl. 8, figs. 22,23), which lacks a strong ros-
tral development, is regarded as a representative
of Siphonodella on the basis of its lower side (29,
chart 2).

Morphology of the upper side is used to differ-
entiate species of Siphonodella. The outline of the
platform, the number and position of the rostral
ridges, and the gross aspects of ornament on the
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posterior part of the platform are regarded as im-
portant for this purpose.

Range —Siphonodella ranges from the Sipho-
nodella-P. triangula inacqualis Zone 1o the top of
the Scaliognathus anchoralis Zone in Germany
(Voges, 1959, table 1). The genus occurs in the
Hannibal and Chouteau Formations in the stand-
ard Mississippi Valley sequence (29).

SIPHONODELLA COOPERI Hass, 1959
Plate 2, figures 10, 11; Plate 3, figures 1-4

Siphonognathus quadruplicata Biaxson & Menw, 1934b, p.
205-2496, pl. 24, fg. 21 (pon fgs. 18-20 =S. quad-
ruplicata); Coorer, 1939, p. 409, pl. 41, hgs. 44, 45.

Sirhonognathus duplicara Branson & Mehl, Branson, 1934,
p. 315, pl. 25, hg. | (non fRg. 16 =S, duplicata).

Siphonodella duplicara (Branson & Mehl), Youncouist &
Patrerson, 1949, p. 69, pl. 16, figs. 7, 10 (non figs,
8, 9 =S§. obsoleta); Tuomas, 1949, p. 436, pl. 3,
fig. 9 (non fig. B =?Polygnathus inornata BraNsox ):
Youncoust & Dowss, 1951, p, 789-790, pl. 111, fig.
21; Hass, 1956, p. 25, pl. 2, hg. 7 (non hgs. 8-11
=3S. duplicata); BiscHoey & ZiecLEr, 1956, p. 165,
pl. 12, fig. 14; Biscnore, 1957, p. 55. pl. 6. fig. 1
(non fg. 2 =$§. obsolera); Coperaxp, 1960, p. 41,
pl. 1, fig. 21 (non fig. 22 =S5. ohsoleta); Frever, 1961,
m Dyofik & Freyer, p. 894, pl. 2, fig. 13 (mon figs.
14, |5 =S8. obsoleta).

Stphonodella duplicara (Branson & Mehl) var. B, Hass,
1951, p. 2539, pl. 1, fig. 7.

Stphonodella cooperi Hass, 1959, p. 392, pl. 48, figs. 35,
36: Scorr & Coruivson, 1961, p. 131, pl. 2, figs. 31,
33-35: Rexmroap & Scort. 1964, p. 43-44, pl. 3. figs.
27-29.

Diagnosis—With nodes on inner side of plat-
form and strong transverse ridges on outer side.
Two or 3 rostral ridges; longest one on outer plat-
form terminating posteriorly at lateral margin of
platform or forming that margin.

Remarks.—Siphonodella cooperi definitely in-
cludes forms with either 2 or 3 rostral ridges as
shown by Hass™ original definition of the species
and his illustrated specimens (Hass, 1959, pl. 48,
figs. 35, 36), as well as by the material of this
study.

Siphonodella coopert is closely similar to S.
quadruplicata; the distinction drawn between them

is highly artificial. In S. cooperi the longest rostral
ridge on the outer platform either terminates pos-
teriorly at the lateral margin about midway be-
tween the anterior and posterior ends, or it actually
forms the lateral margin. In S. guadruplicata the
longest rostral ridge on the outer platform termi-
nates posteriorly in the region above the basal
cavity and thus does not reach the lateral margin.

The specimen designated as Siphonodella du-
plicata by Youncouist & Parrerson (1949, pl. 16,
fig. 10) has strong transverse ridges on the outer
platform, in contrast to their illustration. The spe-
cimen also has a more sharply pointed posterior
end than is shown. It should be referred to S.
cooperi.

Range.—The species ranges from the middle
part of the Hannibal Formation to the top of the
Chouteau Formation (29, chart 2).

Repos tory.—Figured hypotypes, S.U.L 10920-10922,

SIPHONODELLA LOBATA (Branson & Mchl) 1934b
Plate 2, figures 1-4

Siphonognathus lobata Branson & Men, 1934b, p. 297,
pl. 24, figs, 14, 15; Cooper, 1939, p. 409, pl. 41, figs.
36, 37, 46, 47.

Siphonognathus perlobata Coorer, 1939, p. 409, pl. 41,
figs. 28, 2.

Stphonodella lobara (Branson & Mehl), Bransox & Mene,
1944, n Shimer & Shrock, p. 245, pl. 94, Aig. 55; Hass,
1956, p. 25, pl. 2, fig. 25: Croup, Barnes. & Hass,
1957, p. 809, pl. 5, hg. 9; Hass, 1959, p. 371, pl. 49,
fig. 26 (same specimen as Croup, Barxes, & Hass,
1957); Voces, 1959, p. 309, pl, 35, figs. 35-39,
Diagnosis—Outer lateral lobe present. Trans-

verse ridges on both sides of platform. Rostrum

well developed. Keel atypical for Siphonodella,
raised and continuous throughout length of plat-
form, interrupted only by small, lipped basal cav-
ity. Secondary keel beneath outer lateral lobe joins
main keel at basal cavity.
Remarks—Siphonodella lobata is an atypical
species in that the character of the keel does not fit
the diagnosis of Siphonodella but is more like that
described for Polygnathus. The species does have

EXPLANATION OF PLATE 1

All specimens are from the basal Lodgepole Limestone,
Montana and Wyoming; all figures are unretouched photo-
graphs (X26).

FIGURE

1-6. Pseudopolygnathus marginata (Braxson & Meuv),
——1-3. Upper views.——4-6. Lower views of S,.U.L
hypotypes 10906, 10905, 10904, from loc. 6. ... (p. 13)

7-14. Polygnathus inornara Braxson——7. Upper view,
——38. Lower view of S.UL hypotype 10907 from
loc. 14, 9, Upper view: 10, Lower view of

S.ULL hypotype 10908 from loc. 6.——11. Upper
12, Lower view of SUI hypotype 10909
from loc. 1.——1I3. Upper view. 14. Lower view
of S.UL hypotype 10910 from loc. 4. ... (p. 19)
15-22. Pseudopolygnathus  triangula  triangula  Vocrs.
——15. Upper view. 18, Lower view of S.U.L
hypotype 10911 from loc. 3. 16. Upper view.
17. Lower view of SUL hypotype 10912 from loc,
7 19,20 Upper views. 21,22, Lower views
of S.U.L hypotypes 1091310914 from loc. 1. . (p. 13)

view.
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a well-developed rostrum, however, and the basal
cavity is smaller than that of typical Polygnathus.
In the character of the ornamentation S. lobata is
closely related to S. duplicata, from which it differs
in the aspect of its lower side and the presence of
an outer lateral lobe. 8. lobata probably developed
from 8. duplicata.

Range—The species occurs in the Siphono-
della-P. triangula triangula Zone and in the lower
S. erenulata Zone in Germany (Voors, 1959,
table 1).

Repasitory —Figured hypotypes, S.UL 10915, 10916,

SIPHONODELLA OBSOLETA Hass, 1959
Plate 2, figures 9, 12 Plate 4, figures 17, 19

Siphonognathus  duplicata: Branson & Mehl, Brasson &
Mune, 19380, po 148, pl. 34, Ag. 34.

Siphonodella duplicata (Branson & Mchl), Youscouisr &
Parrerson, 1949, p. 69, pl. 16, hgs. 8, Y Biscnore,
1957, p. 55, pl. 6, hg. 2; Coprraxo, 1960, p. 41, pl.
1, fig. 22: Zikcrrr, 1960b, in Kronberg er al., pl. 3.
fig. 105 Frever, 1961, i Dvoidk & Frever, po 894, plo
2, fgs. 14, 15.

Siphonodella quadraplicata (Branson & Mchl), Youncouist
& Dowss, 1951, p. 790, plo 111, Ags. 23-25; Beach,
1961, p. 45, pl. 6, Ag. 13,

Siphonodella sp. A Hass, 1956, p. 25, pl. 2, g, 12,

Siphonodella obsoleta Tass, 1959, p. 392-393, pl. 47, figs.
1, 2; Voars, 1959, p. 309-310, pl, 35, figs. 40-50:
Zuarin, 1960b, sn Kronberg et al, pl. 3, fhg 8§;
Friver, 1961, in Dvofik & Freyer, p. 894, pl, 2, figs.
16-19; Mineew, 1962b, p. 1388, text-Ags. 4, §; Rexroan
& Scorr, 1964, p. 45, pl. 3, fig. 25.

Siphondella afi. 8. obsoleta Hass, Covtansos et al., 1962,
chart 2.

Diagnosis—Narrow, clongate, with single ros-
tral ridge on outer side of the platform continuing
to near posterior end and forming outer margin.
Rostral ridges usually 2 1o 4 in number. Nodes
present on inner side of platform, but ornamenta-
tion weak to absent on outer side between long
rostral ridge and carina.

Remarks.—Siphonodella obsoleta differs from
8. sandberg! in outline of the platform. S. obsoleta
and S. coopert are comparable, but the former is
distinet in lacking strong transverse ridges on the
outer side of the platform. S. ssosticha (Coorer)

sensu Rexrorp & Scorr (1964) lacks a long rostral
ridge on the outer platform.

Range—The species is recorded from the
Siphonodella-P. triangula inaequalis Zone through
the Sealiognathus anchoralis Zone in Germany
(Voars, 1959, table 1).

Repository.—Figured hypotypes, S.UL 10902, 10919,

SIPHONODELLA QUADRUPLICATA (Branson & Mchl)
1934

Plate 2. figures 5-8; Plate 3, fgures 9-12; Plawe 4, figures
16, 20

Siphonognathus quadruplicata Braxsox & Men, 1934, p.
205206, pl. 24, fgs. 18-20 (the speamen illustrated
as Ag. 18 is herewith selected as lectotype; mon fig,
21 =8, voapert).

Palygnathus newalbanyensis Huoove, 1934, po 101, pl. 8,
fig. 27 (non fig. 26 =S. sexplicata: non hg. 28
=Siphonodellu sp. indet.).

Siphonognathus isolopha Coopr, 1939, p. 409, pl. 41,
hgs. 5, 6, 1Y, 20,

Siphonognathus newalbanyensis (Huddle), Coorer, 1939,
p. 409, pl. 41, figs. 21, 22,

Siphonognathus sexplicata Branson & Mchl, Coorer, 1939,
P 410, pl 41, figs. 38, 39,

Siphonodella quadrnplicara (Branson & Mchl), Bransoxy &
M, 1944, 1n Shimer & Shrock, p. 245, pl. 94, figs,
44, 45; Youncouist & Parrerson, 1949, p. 70, pl
16, fig. 11: Tuomas, 1949, p. 436, pl. 3, figs. 2. 3,
6: Youscouist & Dowss, 1951, p. 790, pl. 111, fig.
22 (non fgs. 23-25 =S. obsoleta); Hass, 1951, p. 2539,
plo 1, B, Y . 1956, p. 25, pl. 2, fig. 29: Croun,
Barses, & Hass, 1957, p. 809, pl. 5, fig. 113 Hass,
1959, p, 370, 371, pl. 49, hg. 28 (same speamen as
Croun, Barses, & Hass, 1957): Bracn, 1961, p. 45,
pl. 6. figs. 9, 15 (non fig. 13 =S, obsolera); MULLER,
1962, p. 1388, wxt-he. 5.

Siphonodella sexplicata (Branson & Mchl), Tuomas, 1949,
p. 436, pl. 3, fig. 1.

Siphonodella duplicara (Branson & Mchl) var. A Hass,
1951, p. 2539, pl. 1, fig. 8: , 1956, p. 25, pl 2.
fig. 23 (mon fig. 13); Croun, Barses, & Hass, 1957, p.
R0Y, pl. 5, fig. 8.

Siphanodella duplicata (Branson & Mchl), Hass, 1959, pl,
49, figs. 17, 18 (non hg. 25 =S, duplicata); Braci,
1961, p. 54, pl. 6. fig. 12.

Siphonodella crenulata (Cooper), RExROAD & Scorr, 1964,
p. A4, pl. 3, fig. 26,

Diagnosis—Nodes on inner side of platform,
transverse ridges on outer side. Three 1o 5 rostral

EXPLANATION OF PLATE 2

All specimens are from the basal Lodgepole Limestone,
Montana; all fAgures are unretouched photographs (% 26).
FiGURe
1-4. Siphonodella  lobara  (Braxson & Menn).

Lower view.——. Upper view of S.UL
10915 from loc. 7. 2. Lower view. 3. Upper
view of S.UL hypotype 10916 from loc. 6. _ (p. 16)
5.8, Siphonodella  quadruplicata  (Branson & Men).
8. Upper view of SUIL hy-

1.

h_\ik)l_\p{‘

3. Lower view.

potype 10917 from loc. S.—. Lower view.——

7. Upper view of S.UL hypotype 10918 from loc.

9,12, Siphonodella obsoleta Hass. 9. Lower view,
——12. Upper view of S.U.L hypotype 10919 from
log: By i NS S e e A (p. 17)

10,11, Siphonodella cooper: Hlass, 10. Lower view.
———1I1. Upper view of S.UL hypotype 10920 from
loe. 6. . (p. 16)
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ridges, none extending posteriorly much beyond
position of basal cavity. Longest (innermost) ros-
tral ride on outer side of platform not reaching
lateral margin but terminating posteriorly near po-
sition of hasal cavity.

Remarks—Siphonodella quadruplicata is tran-
sitional with S, cooperi. As here interpreted both
species may have 3 rostral ridges, although speci-
mens of S. quadruplicata usually have 4 or 5. The
number of rostral ridges is directly proportional to
the size of the growth stage of the siphonodellid
(Voces, 1959, p. 307) and thus should not be
given absolute taxonomic significance. The poste-
rior termination of the longest (innermost) rostral
ridge, on the outer side of the platform, is about
halfway between the carina and the lateral margin
in 8. quadruplicata, whereas it is at the lateral
margin in 8. cooperi. Thus defined, specimens des-
ignated as S. duplicata var. A (e.g., Croun, et al.,
1957, pl. 5, fig. 8) are logically interpreted as early
growth stages of S. guadruplicata, which have not
attained the full number of rostral ridges.

Range.—S. quadruplicata ranges from the mid-
dle part of the Hannibal Formation to within the
upper part of the Chouteau Formation in the Mis-
sissippi Valley sequence (29, chart 2).

Repository—Figured hypotypes. S.U.L. 10901, 10917,
10918, 10925, 10926.

SIPHONODELLA CRENULATA (Cooprr), 1939
Plate 3, figures 5-8

Siphonognathus crenulata Cooernr, 1939, p. 409, pl. 41,
figs. 1. 2.

Siphonodella crenulata (Cooper), Biscuorr & ZILGLER,
1956, p. 165, pl. 12, figs. 15 (?), 16, 17; Biscnory,
1957, p. 54, pl. 6, figs. 3-5; Voces, 1959, p. 307-308.
pl. 35, figs. 23-30; Zivorer, 1960b, in Kronberg ef al.,
pl. 3, Ag. 11; Frever, 1961, /n Dvofik & Freyer. p.
894, pl. 2, fig. 12.

nen Siphonodella crenulata (Cooper), Rexwroan & Scorr,
1964, p. 44, pl. 3, fg. 26 (=S. quadruplicata).
Diagnosis—Strongly asymmetrical, with large,

strongly convex outer side of platform, margin of
which is crenulate. Sharp angular bend in inner
margin about halfway between anterior and pos-
terior ends in mature specimens. Outer side of
platform bears ridges; inner side has nodes. Two
or rarely 3 rostral ridges present.

Remarks—The inner margin of the platform
is slightly rounded in small specimens of Siphono-
della crenulata, but larger specimens develop a
characteristic angular bend. A row of nodes may
form on the outer platform near and parallel to the
carina. S. crenulata is distinguished from other
species of the genus by its outline, The specimen
illustrated by Rexrorn & Scorr (1964, pl. 3, fg.
26) has a well-rounded inner margin more char-
acteristic of 8. quadruplicata.

No specimen in the present material shows
characteristics transitional between S. erenulata
and S. cooperr. Thus, the statement of Rexroan &
Scorr (1964, p. 43, 44) is not supported. Further-
more, S. cooper: first occurs lower than S. crenu-
fata in the Montana sequence; so it appears un-
likely that S. cooperi could have evolved from S.
crenulata.

Range—The present species ranges from the
base of the lower S. crenulata Zone through the
Scaliognathus anchoralis Zone in Germany (Vocgs,
1959, table 1).

Repository—Figured hypotypes, S.UL 10923, 10924,

SIPHONODELLA DUPLICATA (Branson & Mchl),
1934
Plate 4, figure 13

Siphonognathus duplicata Branson & Menn, 1934b, p.
206-297, pl. 24, figs. 16, 17; Braxsox, 1934, p. 315,
pl. 25, fig. 16,

Pelygnathus  plana Huoore,
figs. 39-43.

Sithonodella duplicata (Branson & Mehl), Hass, 1951, p.
2538, pl. 1. fgs. 12, 13; ——, 1956, p. 25, pl. 2,
figs. 8-11; Croun, Barses, & Hass, 1957, p, 809, pl.
3, fg. 5: Hass, 1959, pl. 49, fig. 25 (same specimen as
Croun, Barves, & Hass, 1957; non figs. 17, 18 =S5.
quadrnplicata).

Diagnosis—Transverse ridges on both sides of
platform. Two rostral ridges usually form margins
of well-developed rostrum. Outer lateral lobe not
developed.

Remarks—Siphonodella sulcata (Huvbpire) is
similar to 8. duplicata, but the former has only an
incipiently developed rostrum. These 2 species, to-
gether with S. lobata, are the only representatives
of Siphonodella with transverse ridges on both
sides of the platform.

The concept of S. duplicata was restricted by
Hass (1959), but is further restricted here to ex-
clude forms which Hass (1951) had formerly des-
ignated as S. duplicata var. A and which have
nodes instead of ridges on the inner side of the
platform. §. duplicata var. A of Hass is referred to
S. quadruplicata in this report.

Range.—The species occurs in the Hannibal
and Chouteau Formations in the Mississippi Val-
ley (29, chart 2).

Repositary —Figured hypotype, S.UL 10900,

1934, p. 103-104, pl. 8,

SIPHONODELLA SEXPLICATA (Branson & Mechl),
1934
Plate 4, figure 18

Stphonognathus sexplicate Braxson & Men, 1934b, p.
206, pl. 24, Rgs, 22, 23; & ——, 1938b, p. 205,
pl. 33, fig. 59; Coorer, 1939, p. 410, pl. 41, figs. 3, 4,
7,8 (non figs. 38, 39 =S8. guadruplicata).

Polygnathus newalbanyensis Huoore, 1934, p. 101, pl. 8,
fig. 26.
Diagnosis—Broad, with nodes on inner side of

platform, transverse ridges on outer side. Six ros-
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tral ridges extend posteriorly no farther than posi-
tion of basal cavity.

Remuarks.—Forms referred w Siphonodella sex-
plicata have 6 rostral ridges and possess a broader
platform than S. guadruplicata, The rostral ridges
on the outer side of the platform extend to near
the posterior end in specimens of S. sandbergi.

Range—The species ranges from the middle
part of the Hannibal Formation to the lower part
of the Chouteau Formation (29, chart 2).

Repasitory —Figured hypotype, S.UL 10903,

SIPHONODELIA SANDBERGI Klapper, n. sp.
PMate 4, Agures 6, 10012, 14, 15

Diagnosis—Broad, short, with nodes on inner
side of platform. On outer side, at least one rostral
ridge (usually the innermost) extends to near pos-
terior end. Ornament weak to absent between this
ridge and carina. Five to 6 rostral ridges present.

Deseription—With extremely short free blade.
Inner margin of platform straight or slightly
rounded; outer margin convex. Two to 3 rostral
ridges not extending posteriorly to position beyond
basal cavity on inner platform, whereas they have
3 rostral ridges, extending much farther backward
on outer platform. Innermost rostral ridge (or one
next to it) on outer platform extending to near
posterior end. Area immediately behind basal cav-
ity flattened.

Remarks.—Siphonodella sandbergi is compar-
able 1o 8. obsoleta, which also has at least one ros-
tral ridge that extends to near the posterior end on
the outer side of the platform. S, obsoleta is much
narrower and more elongate in outline, has a
longer free blade, and has fewer rostral ridges than
does 8. sandbergi. Although S. sexplicata has a
comparable number of rostral ridges, nonc of those
on the outer side extend as far posteriorly as in S.
sandbergt. Furthermore, S. sexplicata has trans-
verse ridges on the outer platform.

The species is named to honor Charuis A,
SANDBERG.

Range.—Siphonodella sandbergi occurs in cul
strata in Montana and Wyoming. I have also
found the species at the Honnetal railroad cut in
strata equivalent to Vocrs' sample 9 (1960, text.
fig. 2: table 1), r.e., at the top of the Siphonodella-
P. triangnla inaequalis Zone.

Repository——Holotvpe, S.UL 10899 Agured paratypes,
S UL 10895, 111898,

Genus POLYGNATHUS Hinde, 1879

Polygnathus Faxoe, 1879, p. 361 Type
gnathus  robusticostata Biscuory &  ZibcLiw,
[ pending decision on proposal to TCZN by Zivcurk,
Kuaepin, & Lisosrwost |, Polygnathns Thinde, Mucee,

species: Poly-
1957

1889, p. 520: Pelygnathus Hinde, Bryasr, 1921, p.

23-24: Polygnathus Hinde, Rounoy, 1926, p. 13,
Ctenopolygnathus MULLER & MiUvtLen, 1957, p. 1084,

Remarks—Ctenopolygnathus was differenti-
ated from Polygnathus by the posterior extent of
the platform. In Polygnathus the platform always
extends to the posterior tip; whereas it does not in
Ctenopolygnathus according to the defnitions of
MuLLer & MULeer (1957, p. 1084-1085). They
regarded Crenopolygnathus as morphologically in-
termediate between Spathognathodus and Poly-
gnathus but not necessarily ancestral to the latter.

Ctenopolygnathus connot be differentiated from
Polygnathus on the basis of morphology of the
lower side. Features of the lower side of platform
genera are credited with greater taxonomic signif-
icance than those of the upper side, as stated under
the discussion of Siphonodella. Furthermore, the
extent of the platform toward the posterior is vari-
able. One species discussed below, Polygnathus
longipostica, includes forms in which the platform
may or may not rt::'l(h lhl’ p(]st('riﬂl' tip.

If both Polygnathus and Ctenopolygnathus arc
to be maintained, modification of MilLLER & MiL-
Ler's concept of the latter genus is necessary. Some
of the species referred by them to Ctenopolygna-
thus are not generically related 1o cither Polygna-
thus or Ctenopolygnathus. Polygnathus omala, P,
oxvs, and P. xyncha, all of Coorer, are considered
herein as junior synonyms of Pseudopolygnathus
marginata.

For discussion of the type species of Polygna-
thus, see ZicLir, et al. (1964).

Range.—lLower Devonian (at least as low as
Emsian) w Lower Carboniferous (eullla).

POLYGNATHUS INORNATA Branson, 1934
Plare 1., Ii,:u“n'\. 714 Plare 4, Iigurt‘\ 24

Polygnatus mornata Braxsox, 1934, po 309, pl. 25, figs. 8,
26 Branson & Menw, [Y34b, po 293, plo 24, figs, 5-7;

1938h, po 146, pl. 34, hg. 37; Coovren,
1989, p, 400, pl. 39, fgs, 11, 125 Yousapvisr & Par-
rerson, 1949, p, 64, pl. 17, figs, 4, 5, 9. 13; Tuomas,
19449, 1, 436, pl. 3, Ag. 36: Youscovwr & Dowxss, 195],
po TR7-THE, pl. L1, Aes, 11 17, 18; Hass, 1956, p.
25, pl 2, Ags. 14, 15; Biscnore & Zivetier, 1956, p.
157, pl. 12, be. 4 (mwon he. 5 =P symmetrical;
Biscuore, 1957, p. 420 pl. 2, hgs. 17, 18, 20, 21
Crovn, Barwes, & Hass, 1957, po 8130 pl. 5. fig. 6:
Kuaveer, 1958, p. 1089, pl. 142, figs. 2, 3; Hass, 1959,
po 370, pl, 449, g, 22 (same speaamen ix Croup, Banxys,
& Hass, 1957} Voaes, 1959, p. 291, pl. 34, hgs, 12-
20; Bracu, 1961, p. 47-48, pl. 5. fes. 8, 13; Rexroan
& Scorr, 1964, p. 35, pl. 2, figs. 19, 20,

Polygnathus abmormis Brasson, 1934, p. 313-314, pl. 25,
fig. 22.

Polygnathus disiorta Braxson & Min, 1934b, p. 294, pl.
24, hg. 12,

Polygnathus lobata Bransox & Mene. 1938b, p. 146-147,
pl. 34, figs. 44475 Coorew, 1939, po 401, pl, 39, figs,

— & —,



20 The University of Kansas Paleontological Contributions—Paper 3

20, 30; Tromas, 1949, p. 436, pl. 3, fg. 11: Biscrorr,
1957, p. 42, pl. 2, fig. 19: Rexroap & Scorr, 1964, p.
35-36, pl. 2, figs. 15, 16,

Pelygnathus corta Coovew, 1939, p, 100, pl. 39, figs. 37,
38, 44, 51,

Polygnathus irregudaris Cooprr, 1939, p, 400, pl, 39, figs,
57, 58,

Palygnathus longiposica Branson & Mehl, Coorrr, 1939,
p. 401, pl 39, figs. 43, 44 (non hgs. 31, 32 =P
symnietrica ),

Polygnathus subserrata Branson & Mehl, Coover, 1939, p.
404, pl. 40, figs. 1, 2.

Polygnathus inaequilateralis Youscouisr &
1949, p. 63, pl. 16, hgs. 14, 15,

? Siphonodella duplicata (Branson & Mchl), Tuosmas, 1949,
p. 436, pl. 3, fig. 8 (fig. 8 =specimen is missing: non
fig. Y =Siphonodella coopert).

Pseudopolygnathus? of. P. triaenguly
1962b, p. 1388, text figs. Ya-c,
Diagnosis—Lanceolate, with short, high blade;

nearly straight to strongly incurved carina. Poste-

rior end may be attenuate and sharply pointed or
rounded. Lateral margins of anterior part of plat-
form strongly upturned, usually to above level of
carina. One anterolateral margin in many cases
higher than other. “Rostral ridges” may be present.

Basal cavity relatively large, circular to ovate, usu-

ally with prominent lips.

Remarks—A characteristic constriction in the
lateral margins, near the anterior end of the plat-
form is present in most specimens. In front of this
constriction the lateral margins are usually some-
what alate. Although no true rostrum is developed,
ridges on the anterior part of the platform may be
present, and these may simulate the rostral ridges
of Siphonodella. The degree of arching of the plat-
form ranges from unarched to highly arched.

The specimens illustrated on PL 1, figs. 9, 13,
and 11, in that order, represent a series terminating
in an extreme morphologic variant of Polygnathus
inornata, although the extreme form is quite com-
mon in the material at hand. A specimen some-
what similar to the extreme form of this series was
designated as P. abnornizs ( Branson, 1934, pl. 25,
fig. 22).

Polygnathus lobata Braxsox & MenL was sup-
pressed as a junior synonym of P. inornata by
Voaes (1959, p. 291); the former falls well within
the range of variation of P. inornata.

Range.—The oldest verified occurrence of Poly-
gnathus inornata is in toV strata (BiscHorr &
Ziecrer, 1956). The species also occurs in a lower
Spathognathodus costatus Zone fauna in Wyoming
(Kuapper, 1958). The youngest occurrences are
given as either the Scaliognathus anchoralis Zone
(Voces, 1959, table 1) or cullla (Biscrorr, 1957,
table 2).

Reposttary.—Figured
1090710910,

Parrersos,

Voges, MitLLeg,

hypotypes, S.UL [0893- 10894,

POLYGNATHUS LONGIPOSTICA Branson & Mehl, 1934
Plate 4, Agu-es 1, 3

Polygnathus longipostica Brassox & Mene, 1934b, .
294, pl. 24, hgs. 811, 13; Braxson, 1934, p. 311, pl.
25, fig. 18: Youscuuist & Parrerson, 1949, p. 63, pl.
15, hgs. 16-20; ? Biscuorr, 1956, p. 133, pl. 9, fAg.
22: Rexroap & Scorr, 1964, p. 36-37, pl. 2. fig. 26,

Polygnathus lanceolata Braxson, 1934, p. 313, pl. 25, fig.
215 Youscoust & Parrensox, 1949, p, 64-65, pl. 16,
hg. 16,

Polygnathus scapha Huoove, 1934, p, 102, pl, 8, figs. 33-
35, text-hg. 3, fig. 2; Coorrr, 1939, p. 403, pl. 40,
figs. 17, 18, 28, 29 (nan figs. 19, 20 =P, symmetrica).

non Polygnathns lanceolata Branson, Bransox & Menw,
1938b, p. 148, pl. 34, fg. 92 (=P. flabelld Braxson

& Mine).
non Polygnathus long postica Branson & Mchl, Coopir,

1939, p. 401, pl. 39, figs. 31, 32, 43, 44 (figs. 31, 32

=P. symmetrica; fgs, 43, 4 =P, inornata); Younc-

ouist & Muver, 1948, p. 448, pl. 68, fe. 12 (=P
normalis MiLLer & Yousoouist, 1947 ).

Polygnathus ortha Coorer, 1939, p. 401, pl. 39, fgs. 3. 4.

Polygnathus permarginata Branson, Coorer, 1939, p. 402,
pl, 40, hgs, 61, 62.

Polygnathus subserrata Branson & Mchl, Cooper, 1939, p.
404, pl. 39, figs. 51, 52, 65, 66, 75, 762 pl. 40, figs. 9.
10, 42, 43 (non Ags. 1, 2 =P, inorpata).

Polygnathus toxophora Coorer, 1939, p. 404, pl. 39, figs.
67, 70,

Polygnathus adunca Youscouist & Parrerson. 1949, p.
60-61, pl. 16, Ags. 18, 19.

Polygnathus cunmdae Youscovist & Parrersox, 1949, p,
62, pl. 15, fgs. 11-13 (transitional to P. inornara).
Polygnathus eymbiformis Youscovist & Parrerson, 1949,

p. 62-62, pl. 17, figs. 14, 15.

Polygnathus mopiata Youscovisr & Parressox, 1949, p.
64, pl. 16, figs. 20, 21.

Palygnathus cf, P. subserrata Branson & Mehl, Youse:
ouisT & Parrerson, 1949, po 67, plo 17, fig. 10.

Polygnathus subtoredis Youncovist & Parrinsos, 1949, .
67, pl. 17, hg. 3.

Polygnathus anida Cooper, Tuomas, 1949, p. 436, pl.
3, fgs. 10, 12,

Polygnathus  aff.  symmetrica  Dranson,
Dowxs, 1951, p. 789, pl. 111, fg. 6.
Diagnosis—ILanceolate, with relatively long

free blade and attenuate posterior end. Platform

may or may not reach posterior tip. Denticles of
carina lowest near mid-length. Anterolateral mar-
gins of platform upturned 1o about level of carina.

Basal cavity circular or ovate, relatively large, with

or without lips.

Remarks—RBranson & Menc (1934h, p. 293)
listed the characteristics which differentiate Poly-
gnathus longipostica from P. inornata. Chicf
among these is the degree of upturning of the an-
terolateral margins of the platform. P. longipostica
stands more or less midway between P. inornata
and P. symmetrica. A specimen like the one desig-
nated as P. cunulae (Youncouist & PATTERSON,
1949, pl. 15, figs. 11-13) is transitional between P.
longipostica and P. inornata. P. cunulae is arbi-
trarily placed in P. longipostica because it has an-

Youncouisr &
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terolateral margins upturned only to the level of
the carina.

Range—The species is restricted to the Lower
Mississippian ( Kinderhook ) according to Rexroan
& ScotT (1964).

Repository.—Fgured hypotype, S.UL 1892,

POLYGNATHUS SYMMETRICA Branson, 1934
Plate 4, hgures 7, % Plate 6, figures 1,5

Pelyvgnathus symmetrica Brassox, 1934, po 310, pl. 25, fig.
11: Bancon & Muon, 1938b; po 146, plo 340 hg. 33:
Cooprr, 1939, 404, pl. 41, figs. 510, S1; Yousaous
& Parrersos, 1999, . 67, plo 15, s 1155 Biscnorr,
1957, p. 44, ple 2, by 22,

Podvgnathns  spreate. Braxsox, 1934, p, 312-313, pl. 25.
. 200 Coovri, 1939, 1, 404, plo 390 Rgs. 67, 08,
Petyenathus anida Coover, 1939, p, 399, pl, 349, fgs, 39,

H
Polvenathus flabellum Branson & Mehl, Coorer, 1939, .

401, l’l‘ 30, hes 13, 14,

Polygnathus longepostica Branson & Mehl, Cooryx, 1939,
e A0 pl 39, Ags. 31, 320 Teomas, 1949, po 436, pl.
5. By 3% Mass, 1956, p. 25, plo 2, e 28,

Polyenathus maera Cooper, 1939, 401, plo 40, hgs. 7. 8,
15, 16,

Polvgnathus scapha Fluddle, Coovrn, 1939, p.
A1, s, 14, 20,

Palygnathns bclavada Yovuscovtsr s Parrensox, 1A%,
OG1-62, pl. 15, fgs. 23, 24,

Polygrathus perplana Branson, Yorseouisy & Pariersox,
1944, p 6500, pl. 17, Ags. 11,12

Polygnathus sagurari Youscpuist & Paveerson, 1949, p.
O, pl 150 Dgs. 9 105 plo 16, hes, 133 Yousoovst &
Prowss, 1951, g TES-789, pl. T s, 79 (Gpecimen
ITssIng ).

Polygmathus seobaniformis Branson, Youscotisr & Par-
rerson, 1949, po 6667, pl 17, Ags. 68,

Polvgnarhus undulosa Youscouist & Pavrirson, 1949,
67, pl. 17, Fgs. 1. 2.

Polyvenathus mornate Branson. Biscuorr & Zivcrinr, 1956,
po 157, plo 12, fig. 5 (non e, 4 =P mornatay: Zaive-
Lk, 1957, i Fligel & Zacgler, p. 46, plo 2, fig. 7
Diugnosis.—Lanccolate, with relatively long

free blade and straight carina: unit only slightly

arched. Anterolateral margins of platform some-
what upturned. Both sides of platform about
equally developed. Basal cavity usually decp and
ovate but with groove projecting short distance
posteriorly as slit in keel. Basal cavity usually with-
out lips, because cavity is set deep into platform.

Remarks—Many specimens arce transitional be-
tween Polygnathus symmetrica and P. longipostica.
Upturning of the anterolateral margins of the plat-
form and attenuation of the posterior end of the
platform typically are better developed in P. longi-
postica.

Polygnathus symmetrica Coorex (1939) is a
homonyn of P. symmetrica Brassox and also a
subjective junior synonym. The development of
the two platform halves in a specimen referred to
P. scobiniformis Braxson (Youncouist & Parreg-
son, 1949, pl. 17, fig. 8) is more symmetrical than

403, pl

is shown in their illustration; the specimen is as-
signed herein to P. symmetrica.
Range—Polygnathus symmetrica has been re-
corded from 2oV strata (Biscroer, 1957, table 2)
and eull strata (NW  Gosslelden, Bischorr &
ZieGLer, 1956, pl. 12, fig. 5) in Germany.
Repus to vo—Figured hvpotypes, SUL TORSS, T08Y6,

POLYGNATIHUS COMMUNIS Branson & Mehl, 1934
Plate 6, hgures 6, 11

Potygnathus communis Braxsox & Men, 1934b, p. 293,
pl. 24, hBgs. T-4; Brassox, 1934, po 308, plo 25, figs
S, 6 Branson & Minr, 1938h, p. 145, plo 340 figs
39-41: Coorer, 1939, p. 399, pl. 39, figs. 1, 2,9, 10,
23, 24 Mine & Tuioaas, 147, po 150 plo 1, fg. 37:
Yo scovist & Parrersos, 1949, po 62, pl. 15, hgs. 7. 82
YovsoovistT & Dowss, 1951, . 787, pl T, figs. 4, 3,
19, 205 Mlass, 1951, po 2538, 2539, plo 1, fgs 10—,
1956, p. 25. pl. 2, Ags. 2-5: Biscuory & Zivgurr, 1956,
po 156-157. pl. 120 figs. 1-3: Biscnoer, 1957, po 42, pl.
2, figs. 24 27 (mon hgs. 23. 25. 26 =" pura Voors):
Zucier, 1957, in Fligel & Zgler, p. 46, pl. 20 fig.
15: Hass, 1959, p. 390, pl. 49, Ags. 9-11, 13: Voces,
19549, . 28K-289, pl. 34, figs. 1-7: Scorr & Covvinson,
1961, p. 130, pl. 1, Ags. 6-10, pl. 20 Ag. 30: Bracn,
1961, p. 4% pl 6, figse 1-4: Frever, 1961, 0 Dvofik
& Freyer, p. 892, pl. 1, figs. 13, 16: Zucrew, 1962b, p.
K7-88: ——— 1962¢c, p. 392, pl. 1, hg. 9 Rewnsrios &
Scuwan, 1962, po 240 plo 1 figs. 2, 4, 11 Rexroan &
Scorr, 1964, p. 33,

Polygnathus adole Cooveg, 1930, p, 309, pl. 39, fgs. 33-
36

Polyenathns  commiins
plo 48, fAgs. 1L 120 8
13l ph I R VL.

Polygnathus communis cavina Flass, 1959, p, 391, pl. 47,
figs. B, Y Rexroan & Scorr, 1964 po 340 plo 20 bes,
24, 25.

Polygnathus of. styrigea Zicgler, Zivaivr, 1962¢, p. 392, pl,
1, fipe. 8.

Polygrathus commums compuns Branson & Mchlo Rix
rRoAD & Seorr, 1964, p. 3334, pl 2, figs, 17, 18,

Diagnosis.—Unornamented or  weakly orna-
mented, lanceolate, or ovate platform. Carina
straight to slightly incurved posteriorly. Shallow
troughs present, at least anteriorly, on the upper
side of the platform immediately adjacent to and
on both sides of the carina. Basal cavity elliptical.
Keel low lying in a depression immediately behind
basal cavity.

Remarks—Haas (1959) and Ruxroan & Scorr
(1964) recognized three subspecies of Polygnathus
communis as shown in the synonymy above. All
of the available material in the present study be-
longs in P. communis communis,

Range—The nominate subspecies definitely
ranges from the lower Polygnathus styriaca Zone
(Zikreg, 1962b, p. 88) to the Sealiognathus an-
choralts Zone (Voaes, 1959, table 1) but perhaps
ranges as high as cullla strata (Biscnorr, 1957,
table 2).

Repository.—Figured hypotype, UL TUSSS,

Bifurcata Vlass, 1959, o 390,
orr & Covtissox, 1961, p 130-
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POLYGNATHUS DELICATULA Ulrich & Bassler, 1926
Plate 6, figures 7, 9, 10

Polygnathus delicatulus Uiricn & Bassiig, 1926, p. 45,
pl. 7, figs. 9, ?10 (the specimen U.SN.M. 100944
illustrated on pl. 7, as fig. 9 is herewith selected as
lectotype).

non  Polygnathus delicatnla Ulrich & Bassler, Coopin,
1939, p. 400, pl. 40, figs. 37, 38 (=P, rad‘na Cooren).

Polygnathus rimulata Ulrich & Bassler, Bischorr & Zirg-
LER, 1956, p. 158, pl. 12, fig. 7.

Polygnathus wyomingensis Kiarper, 1958, p. 1090-1091,
pl. 142, figs. >-¥ Traineron, Fursist, & WiNGERT,
1961, p. 765-7€5, . . 0, figs. 1-3.
Diagnosis—Narrow and lanceolate with a long

free blade. Unit arched with the posterior end
downcurved. Carina straight to slightly incurved
posteriorly; sides of platform nearly symmetrical.
Both margins of platform with transverse ridges or
nodes and separated from carina by trough. An-
terolateral margins upturned, usually to just below
the level of carina. Keel sharp posteriorly. Basal
cavity set in keel, elliptical and strongly attenuate
posteriorly.

Remarks—An examination of the types of
Polygnathus delicatula revealed that at least the
lectotype (Urricn & Bassier, 1926, pl. 7, fig. 9)
agrees with the present concept of P. wyomingen-
sis, which is therefore supprzssed.

Polygnathus delicatula is distinguished from P.
symmetrica chiefly by shape of the basal cavity and
location of the cavity in th> conspicuously raised
keel in the former. The basal cavity is set into the
platform in P. symmetrica P. delicatula is more
strongly arched than P. syn. metrica.

Range—The species is recorded from 10V
strata in Germany (Biscuors & Ziearir, 1956, p.
158).

Repository—Figured hypotypes, S.U.L 10859, 10861,

POLYGNATHUS OBLIQUICCSTATA Ziegler, 1962
Plate 6, ﬁgurc_-. 2,4
? Polygnathus sanduskhiensis Stauffer, Tuosas, 1949, p,

434, pl. 1, fAig. 24,

Polygnathus obliquicostata ZivGiew, 1962b, p. 92-93, pl,

11, figs. 8-12.

Diagnosis—Strongly incurved platform, carina
not reaching posterior end. Behind carina platform
crossed by oblique, transverse ridges. On inner side
of middle portion of platform, ridges oblique to
carina. Rostrum partially developed. Basal cavity
elliptical, with lips.

Remarks—The keel is present throughout the
length of the unit; it is interrupted only by the
basal cavity in the specimens of Polygnathus ob-
liguicostata illustrated by Ziecrer (1962b) and in
the material from Wyoming. This species is simi-
lar to species of Siphonodella in the partial de-
velopment of a rostrum. The character of the basal
cavity, however, places P. obliquicostata in Poly-

gnathus (see the remarks on Siphonodella). P. ob-
liquicostata is close to P. semicostata, which has a
much narrower and less strongly incurved plat-
form.

Range—7ZiecLer (1962b, p. 93) recorded the
species from the Lower and Middle Polygnathus
styriaca Zone. P. obliquicostata occurs in Wyo-
ming in a fauna referable to the lower Spathogna-
athodus costatus Zone.

Repostory —Figured hypotvpe, S.UL 10856,

Genus SPATHOGNATHODUS
Branson & Mehl, 1941

Ctenognathus Paxoer [non Tamsame, 18431, 1836, p. 32

Spathodus Braxsox & Menn [non Bourencer, 1900],
1933, p. 46,

Pandoring Staverer [mon Bory, 18271, 1940, p. 428,

Spathognathodus Braxson & Mrur, 1941b, p. 98 [pro
Spathodus Braxson & Ment |.

Mehlina Youneouist, 1945, p. 363,

Crenog anthodus Fav, 1959, p. 195 [pro Crenognathus
PaxpER|.

Pandorinelling Hass, 1959, p,
STAUFFER].

Branmehla Hass, 1959, p. 381.

Spathognathodus (Bispathodus) Miniier, 1962a, p. 114,

Type-spectes. Spathodus primus Brasson & Mene, 1933,
p. 46, pl. 3, figs. 25-30 [OD].
Range—Spathognathodus ranges from the

Middle Ordovician (LinpstroMm, 1964, p. 165) into

the Middle Triassic (Benper & Kocker, 1963, pl.

1), but many short-ranged species are well known.

378-379 [pro Pandorina

SPATHOGNATHODUS ABNORMIS (Branson & Mchl),
1934
Plates 5, figures 5, 12, 13
Spathodies abnormis Branson & Menv, 1934b, p. 277,

pl. 22, fig. 20; Bransox, 1934, p. 308, pl. 28, hg. 22;

Bransox & Menn, 1938h, p. 138, pl. 34, fg. 11.
Spathodus parvifossatns Branson & Menr, 1934b, p. 274

275, pl. 22, fig. 14; Coorer, 1939, p. 416, pl. 45, fig.

1.
non Spathodus abnormis Branson & Mchl, Cooper, 1939,

p. 413, pl. 45. figs. 39, 42,

Spathodus cyelus Coorer, 1939, p. 413, pl. 45, fg. 32.
Spathognathodus longus Hass, 1959, p. 388, pl. 48, figs.

9 13, 14.

Diagnosis.—Single-rowed, slightly incurved
posteriorly. Unit arched with anterior end (both
upper and lower margin) usually arched down-
ward. Lower margin of posterior end usually
arched upward slightly but may be arched down-
ward. Apical denticle not much larger than other
denticles, located above basal cavity. Upper margin
of blade usually declines from apical denticle pos-
teriorly. Basal cavity small and elliptical, located
somewhat behind mid-length.

Remarks—Hass (1939) proposed Spathogna-
thodus longus for a form which has the upper mar-
gin of the anterior end of the blade angled down-
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ward and which lacks an especially prominent api-
cal denticle. In both respects, as well as others, S.
longus is the same as S. abnormis.

Range—lower Mississippian  (Kinderhook )
of North America.

Repository.—Figured  hypotypes. S.ULL
10882,

10876, 10881,

SPATHOGNATHODUS STABILIS (Branson & Mehl),
1934
Plate 5, figures 6, 7

Spathodus stabilis Buassox & Mine, 1934a, po 188-189,
pl 17, hg. 20,

Sparhodus maver Braxsox & Muin, 1934b, p. 276, pl, 22,
fig. 19,

Spathodus crasadentarns Branson & Mehl, Braxson, 1934,
p. 303, pl. 27, Ag. 12; Cooeew, 1939, p. 413, pl, 45,
fg. 19.

Spathodus denticulares Braxsox, 1934, p. 305, pl, 27, fAg.
17

Spathodus uoredentatus Buanson, 1934, p. 306, pl. 27, hgs.
21, 23; Coorer, 1939, p. 413, pl. 45, figs. 26, 28, 44.

Spathodus strigilis Huoove, 1934, p, 8990, pl, 7, hg. 15;
pl 12, fg. 11 wexe-hg. 3, hg. L.

Spathodus parvas Huobie, 1934, p. 9091, pl, 7, fig. 16.

Spathodus elongatus Braxsox & Men, 1938b, p. 139, pl.
34, fig, 9 (non fg. 6),

Spathadus pulcher Braxsox & Mune, 1938h, p. 139140,
pl. 34, Ags. 7, 8 (transional to 8. crassidentatis),
Spathodus chonteanensis Coover, 1939 p. 413, pl. 45,

fig. 20,

Spathognathodus aciedentatns (Branson), Coorir, 1943, in
Cooper & Sloss, po 174, pl. 28, Ag. 2: Yousaouist &
Partiwson, 1949, p, 71, pl. 15, fig. 3.

Spathognathodus crassidentatus (Branson & Mcehl), Cooprir,
1943, in Cooper & Sloss, p. 175, pl. 28, hz. 1: Youse:
ouist & Parrersoss 1949, po 7172, plo 15, fig. 2:
Tuosmas, 1949, po 435, pl 2, hg. 16 (non bhg. 24): p.
437, pl. 4, be. 6: Biscnore & Zivcrew, 1956, p. 166, pl.
13, figs. 13, 14; Biscuory, 1957, p. 56,

Spathognathodus eyrns (Cooper), Coorer, 1943, fn Cooper
& Sloss, p. 175, pl. 28, fig. 6.

Spathognathodus  strigiis (Huddle), Coorer, 1943, gn
Cooper & Sloss, . 175, pl. 28, Ags. 3. 4. 10, 12,

Spathognathodns  quintidentatus Thosas, 1949, s,
pl. 4, figs. 8, 0.

Spathognathodus macer (Branson & Mchl), Youscouvsr &
Dowss, 1951, p. 791, pl. 111, figs. 1. 2.

non  Spathognathadus  stabilis Branson & Mehl
Graves, 1952, p. 612, pl, 81, fg. 2.

Spathognuthodus sabdis (Branson & Mehl), Bisonory &
Zuvorg, 1950, po 167, pl 13, g 1z Biscuore, 1957,
p. 58: Hrwas, 1959, p. 658, pl. 3, fig. 5: pl. 5, fig.
I: plo 6, Bes. 120 13: Zoceer, 1962h, p, 1122114, pl.
13, fgs. 11

ron Spathograthedus aciedentutus (Branson), Hass, 1956,
p. 25, pl. 2, Ag. 26; Ceouvp, Barxes, & Hass, 1957, p.
813, pl. 5, hg. 7: Hass, 1959, pl. 49, fig. 24 (same
specimen as Croun, Barxis, & Hass, 1957,

Spathognathodus  pugosus (Branson & Mehl), Kiavein,
1958, p. 1091, pl. 141, fig. 14.

Diagnosis.—Single-rowed, straight to shghtly
incurved. Unit arched, especially from anterior end
of basal cavity to posterior end of blade. Denticles
usually 20 or more in large specimens, commonly
many germ denticles. Symmetrical basal cavity

129,

|51,

widest anteriorly, usually extending to near poste-
rior end.

Remarks.—The forms regarded by Hass (1956,
1959) as belonging w Spathognathodus aciedenta-
tus have lateral denticles and therefore can not be
included in 8. stabilis. One specimen referred to S.
crassidentatus (Tronmas, 1949, pl. 2, fig. 24) also
has a lateral denticle,

Most of the specimens referred in the literature
to Spathognathodus crassidentatus do not have the
characteristics of the lectotype of that species. They
are here regarded as representatives of S. stabilis,
although some may not have as long a basal cavity
as originally described for the latter.

Range—Biscuorr & Ziecrer (1956) recorded
the range of Spathognathodus stabilis as tolll 1o
ewll in Germany. Ziecrer (1962b) cited the
carliest occurrence of the species in the middle
Scaphignathus velifera Zone.

Repositary.—Figured  hypotvpes, S.UL 10877, 10878,

SPATHOGNATHODUS CRASSIDENTATUS (Branson
& Mchl), 1934

Plate 5, figs, 15-17

Spathodus crassidentatns Branson & Menn, 1934b, po 276,
plo 22, he. 17 (the speamen illustrated as g, 17 s
herewith selected as lectotype; non fig. 18).

Spathodus regularis Braxson & M, 19380, p, 137, pl
34, figs. 1-3. 10,

non Spathodus regularis Branson & Mchl, Coorer, 1939,
p. 415, pl. 45, fig. 38.

Sputhognathodus regrdaris (Branson & Mehl), Rexroan
& Scorr. 1964, p. 4950, pl. 3. hes. 1.2
Diagnosis—Single-rowed, straight to incurved.

and slightly arched. Two main denticles, markedly

higher and wider than the others, located at an-
terior end of blade, Denticles form convex arc from
position above basal cavity to posterior tip. Denti-
cles usually 100 to 15, few germ denticles. Basal

cavity extends from somewhat in front of mid-

length to near posterior end. Nearly symmetrical

cavity rounded anteriorly tapering sharply toward
posterior end,

Remarks—The 2 main denticles of Spathogna-
thodus crassidentatus are terminal, but 1 or 2
smaller denticles usually appear about halfway up
the side of the first large denticle. The lectotype of
S. erassidentatus shows the diagnostic features of
S. regularis and the latter species is therefore a jun-
ior synonym. Later references in the literature to
S. erassidentatus are, for the most part, better as-
signed to S. stabilis which lacks the 2 prominent,
wide anterior denticles of S. crassidentatus and
generally has more denticles.

Range—lower Mississippian  (Kinderhook)
in North America.

Repository —Figured

hypotypes,  S.ULL TOBSA- 10886,
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SPATHOGNATHODUS JUGOSUS (Branson & Mchl),
1934
Spathodus pigosus Branson & Ment,
ph 17, fgs. 19, 22,
Spathognathodus jugosus (Branson & Mchl), Biscnorr &
ZiecrLer, 1956, p. 167, plo 13, hgs. 8-10: Hass, 19549,
pl. 500 fig. 15: Zicoeer, 1962b, po 110, pl. 13, figs
17-19.
nun Spathognathodus jugosus (Branson & Mehl), Kearepe,
1958, p. 1091, pl. 141, fe. 14 (=S8, srabilis).
Remargs.—Double-rowed  forms of  Spatho-
gnathodus which have transverse ridges posteriorly
and possess the other characteristics of S. jugosus
are present in the material at hand.
Range—71ecrer (1962b, p. 110) recorded the
range of this species from the upper Polygnathus
styriaca Zone through the lower Spathognathodus
costatus Zone in Germany.

19340, p. 190-191,

SPATHOGNATHODUS PRAELONGUS Cooper, 1943

Plate 6. hgure 23

Spathognathodus praslongus Cooris,
Sloss, p. 175, pl. 28, fg. 14,

Spathognathodns  exochus (Cooper), Coopin
Cooper & Sloss, p. 175, pl. 28, g, 16,

Spathognathodus medioerss (Branson & Mehl)., Coopir.
1943, in Cooper & Sloss, p, 175, pl. 28, fig. 5.

Spathognathodus flexus Tuomas, 1949, p, 429, pl, 2, hg.

20.

1943, in Cooper &

1943,

Diagnosis.—Single-rowed, with posterior end
of blade incurved. Lower margin of posterior end
of blade straight to slightly arched downward: an-
terior end of blade not significantly arched. Main
denticle located above position of hasal cavity and
not much larger than other denticles. Upper mar-
gin declines posteriorly from main denticle. Basal
cavity located near posterior end of blade,

Remarks —Spathognathodus  praclongus  dif-
fers from S. abnormis, which has its anterior end
arched downward and its basal cavity located
nearer to mid-length.

Range—Upper part of Upper Devonian in
North America.

Repasttory —Figured hypotyvpe, S.UL 1087,

SPATHOGNATHODUS ACULEATUS (Branson & Mchl),
1934
Plate 6, hgures 15-17
Spathodus aculeatns Bransox & Men,
pl. 17, Ags. 1. 14 (Ag. 11
ZikGrLer, 1962h, p. 105).
Spathodus tridentatus Rraxsox,
fig, 26,
Spathodus duplidens Huopue,
1-4.

1U34a. p. 1R6-1K7.
:lu‘tnl\'jn' selecred by

1934, p, 307-308, pl, 27,

1934, p. 91-92, pl. 12, Rgs.

Spathognathodus acnleatns (Branson & Mchl), Hass, 1947,
pe 134, 135, 140 2 1956, p. 17, 22, 245 Krapper,
1958, po 1091, plo 141, Ae 130 Heess, 1939, p. 657,
pl. 3, hg. 8: Ermxcrox, Furnisn, & Wisarer, 1961,
p. 766-767. pl. 90, hgs. 5-9: Ziecrer. 1962b, p. 105-
106, pl. 13, figs. 27-306.

non  Spathognathodus acnleatns Branson & Mcehl
Gravis, 1952, po 612, pl. 81, hAgs. 1.

[ 2],
3-5 (hgs 1, 4

=N, frankenwaldens s Biscnopr & Sassesmany: g, 3
=38. steinharnensis LIVGLER).,

Spathognathodus  tridemtatns (Branson),  SANNEMANN,
1955a, p. 331, pl. 24, hg. 13: Biscworr & ZicLes,
1956, p. 167, pl. 13, figs. 1. 20 Heews, 1959, p. 658,

pl. 3. fig. 7: Frevewo 1961, po 89, pl. 6, Ag. 150;

ZikGrer, 1962¢, p. 393, pl. 3, figs, 8, 9 (preprint 1960),
Spathodus (Bispathodus)  aculeatns  (Branson & Mehl),

MiLeer, 19620, p, |14,

Diagnosis—With lateral denticles on inner side
of blade in region of basal cavity. Development of
lateral denticles does not reach posterior tip. Unit
ncarly straight to slightly curved. Basal cavity lo-
cated at mid-length, nearly circular in shape, and
wide,

Remarks—The lateral denticles of Spatho-
gnathodus aculeatus are usually joined to the den-
ticles of the main row by transverse ridges. Most
specimens in the material at hand have 3 to 5 lat-
eral denticles, but some specimens have as many
as 7 lateral denticles.

Spathognathodus costutus costatus ( Branson)
sensu Ziecrer (1962b) has the offset lateral den-
ticles developed completely to the posterior end. §.
anteposicornis Scorr  has one lateral  denticle,
which is anterior to the basal cavity, The lateral
denticles in 8. aculeatus are developed both ante-
rior and posterior to the basal cavity, Forms that
have been referred to 8. tridentatus in the litera-
ture do not differ sufficiently from S. aculeatus to
warrant separation.

Range—7Zirrer (1962b, p. 40, 41, 106) re-
corded the range of the species from the middle
part of the lower Spathognathodus costatus Zone
to the top of the Middle S. costarus Zone.

Repository—Figured hypotypes, S.ULL 10865, 10866,

Genus DINODUS Cooper, 1939

Dinodus Cooper, 1939, p, 386 —Type species: Dinodus
leptus Cooprer, 1939, p. 386, pl. 47, hgs. 63, 75, 76:
o,

Diagnosis—Highly arched, strongly com-
pressed blades composed of extremely thin, high
denticles fused nearly to their tips and lacking dis-
tinct main cusp. Unit asymmetrical or nearly sym-
metrical consisting of either 2 or 3 processes. Sur-
tace covered with small pits. Conspicuous fAange
near lower margin.

Remarks—Dinodus and FElsonella Youne-
ourst, 1945 (type species, I2. prima Youncouisr)
both have the surface of the blade entirely covered
with small pits (75, p. 157). Elsonella possesses a
conspicuous but more massive flange near the
lower margin, has much broader denticles than
Dinodus, and has a distinct main cusp. The lecto-
type of E, prima Youncouvist (1945, pl. 56, fig. 5,
selected by Mt LLrr, 1956a, p. 825) is reillustrated
here to show the median posterior process (Pl 5,

fig. 9).
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Dinodus formerly included only the type spe-
cies and D. fragosus (Branson), both of which
possess 2 processes. The concept of the genus is ex-
panded here to include a new form, D. young-
quisti, which has three processes but is otherwise
closely comparable to species of Dinodus.

Range—lower Mississippian  ( Kinderhook )
of North America and Tournaisian of Germany.

DINODUS LEPTUS Cooper, 1939
PMlate 5. fgure 8
Dimodus leptns Coovrek, 1939, po 386, pl. 47, figs. 63, 75,

76: Voars, 1959, po 273, pl. 33, heso 10 20

Diagnosis—See Voars, 1959, p. 273,

Remuarks—Voars (125) emphasized the whirl-
like arrangement of the denticles at the apex of
Dinodus leptus. In contrast the denticles at the
apex are straight in D, fragosus. The denticles of
the anterior and posterior processes are low in D.
leptus. in contrast to D). fragosus where they are
high.

Range.—Voces (125, table 1) recorded the
present species from the Siphonodella-Psewdopoly-
gnathus triangula triangula Zone (upper cul) in
Germany.,

RKepository, —bgured - hvpotype, S.UL TO8TY,
DINODUS YOUNGQUISTT Klapper, n. sp.
Mate 5, Agures 2.3

Screnda of. vennsta Sannemann, Voars, 1939, o 306, |v1.

45, hygs 11K,

Diagnosis—Composed of posterior process and
arch formed by 2 lateral processes. Unit nearly
symmetrical. one side of arch slightly more devel-
oped than other. Median posterior process projects
through Hange developed near lower marging basal
cavity developed under posterior process where it
intersects Hange, which has sharp keel on its lower
side,

Deseription—Compressed  lateral — processes
highly arched, with their upper margins convex.
IFrom their junction, 2 processes are directed some-
what anteriorly, but recurve posteriorly at their
margins. Denticles thin, high, fused nearly 1o their
tips, and curving upward toward axis of sym-
metry. Main cusp not differentiated from other
denticles. Median  posterior  process, when un-
broken, is as long as either of the lateral processes
and has the same type of denticulation.

Sharp keel paralleling lateral processes and
median in position throughout lower side of flange.
Basal cavity relatively prominent, lying immedi-
ately behind keel and  directly under intersee-
tion of posterior process and flange. Flange built
up from lower margin of lateral processes and
more evident in posterior view.

Remarks—The Montana specimens of Dino-

dus youngquust: are identical to specimens figured
by Voaes (1959) who designated them as Scutulu
ct. venusta. This species cannot be confused with
S. venusta which has a median anterior process
and 2 lateral processes and which does not have a
prominent flange developed near the lower margin.
Although the 2 specimens illustrated here have
the median process partially broken, a number of
specimens are available from the Lodgepole Lime-
stone which have a well-developed median process
preserved. Some of these are included in the un-
figured paratypes.
The species is named for Warrir Youncouisr.
Range—Voces (1939, table 1) recorded the
species from the Siphonodella-Pseudopolygnathus
triangula triangula Zone (upper cul) in Germany.
It occurs in Montana in cul and culla strata.
Repository —Holotype, S.UL TORT4:
S,ULL 10875 unhgured panatypoes.

fgured  parar, pe.

Genus ELICTOGNATHUS Cooper, 1939
Solenoguathus Braxsox & Meu, 1934h, . 270271 | non

Acassiz, 18461,

Elictognathas Coorer. 1939, p 380-387: Cooper, Hass,
19349, p. 386—Tvpe species: Sofenognathus  falata
Bravsox & Men, 1934 po 273, plo 220 hgo [ OD
Coovrk, 19349, p, 387,

Solenodelle Buaxson & Mene, 1940 in Shuner & Shrock,
P 244 Brasson & Min, 148, po 527 | pre Solene-
gnathns Brasson & Men, 1934 ).

nan Selenodella Branson & Mehl, Evias, 1956, po 113,
Remarks—The first valid generic name to be

applied to a species belonging o this taxon is

Eherognathus Coovin.

All of the species referred 1o Solenodella hy
Frias (1956) lack the prominent ridges or shelves,
near the lower edge, on both sides of the blade.
These structures constitute features which are con-
sidered  diagnostic of  Flictognathus  ( —=Soleno-
della). Frias’ taxa are better referred wo Ozarko-
dina. Three valid species of Elictognathus are re-
cognized: B lacerata, E. bialata, and L. fulcrata,

Range—Elictognathus is restricted 10 the
Tournaisian  (eul-calla) in Germany  (Voces,
1959, table 1), and to Tournaisian equivalents in
North America (e.g., Hannibal and Chouteau
strata of the standard Mississippt Valley sequence,
29, chart 1).

ELICTOGNATHUS BIALATA (Branson & Mchl), 1934
Plate 5, hgure 14

Solenognathus bralata Brassox & Menr, 19340, p, 273, pl
22, g 1.

Solenognathus du rochetla Braxsox, 1934, po 333, pl. 27,
fye. U1 Coorenr, 1939, po 411 plo 45, hgs. 7. K,

Elictognathns badata (Branson & Mchl), Cooprn, 1939,
o 387, plo 45, Ags. 1, 2 Flass, 1959, o 370, pl, 49,
fg. 21; Voces, 1959, p, 277-278, pl. 33, hpes 18, 10

Selenognathus dentata Coovex, 1439, po 410, pl. 45,
Ags. ', 10,

Solenodella hialate (Branson & Mchl), Braxsox & Mim,
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1944, an Shimer & Shrock, p. 244, pl. 94, fig, 0;

Biscuore, 1957, p. 55, pl. 6, figs. 11, 14,

Solenodella sp. cf. S. bialata (Branson & Mchl), Tiosmas.

1949, p. 436, pl. 3, hg. 26.

Solenodella dicrocheila (Branson), Bischori & ZirGLer,

1956, p. 166, pl. 12, fig. 20,

Diagnosis—Narrow ridge on outer side not
reaching posterior end, and with shelf on inner
side of blade, near lower margin. Shelf directed
laterally from blade and folded upward at right
angle into thin denticulate parapet parallel to
blade. Posterior end of blade flexed inward to meet
shelf. Basal cavity thin and ¢longate in direction
of blade. Keel straight anteriorly, behind basal
cavity curving inward to its termination at pos-
terior end of lower side of shelf.

Remarks—Elictognathus bialata differs from
E. lacerata in possessing a parapet parallel to and
nearly as high as the blade in some specimens.
Fossils here referred to E. bialata are closely simi-
lar to original material on which the species was
based.

Range.—The species ranges from the Siphono-
della-Pseudopolygnathus triangula triangula Zone
to the lower Siphonodella crenulata Zone, with
questionable occurrence in the upper 8. crenulata
Zone (Vogrs, 1959, table 1).

Repository —Figured  hypotype, S.UL 10883,
ELICTOGNATHUS LACERATA (Branson & Mehl), 1934

Plate 5, hgures 18-21
Solenognathus lacerata Braxson & Mene, 1934b, p. 271,

pl. 22, figs. 5, 6; Coorer, 1939, p. 411, pl. 44, fig. 30.
Solenognathus tabulata Braxsox & Mene, 1934b, p. 271-

272, pl. 22, fg. 7; Coorenr, 1939, p. 412, pl. 44, figs.

64-66,

Solenognathus costata Braxson, 1934, p. 332, pl. 27, fig.
7: Cooprer, 1939, p. 410-411, pl. 44, hgs. 33-35.
Solenognathus tenera Brasson, 1934, p. 332-333, pl. 27,

hg. 8: Branson & Menc, 1938b, p. 140, pl. 34, fig.

14; Coorkr, 1939, p. 412, pl. 44, hgs. 36, 37.
Bryantodus camurus Huvore, 1934, p. 68-69, pl. 2, figs.

6-9,

Bryantodus microdens Huoove, 1934, p, 69, pl, 2, fig. 10,
Polygnathellus similis Huobry, 1934, p. 93, pl. 7, fig. 20

(non Ag. 21).

Solenognathus amphelicta Coorrr, 1939, p. 410, pl. 44,

figs, 10-12.

Solenognathus amida Coovrew, 1939, p. 410, pl. 44, figs. 46-

18.

Solenognathus anomala Coover, 1939, p. 410, pl. 44, figs.

15-17.

Solenognathus anomualodus Coovex, 1939, p. 410, pl. 44,

figs. 27-29,

Solenognathus araia Coorrr, 1939, p. 410, pl. 44, figs. 31,

32.

Solenognathus camura (Huddle), Coorer, 1939, p. 410,

pl. 44, figs. 58-60.

Solenognathus carinata (Cooper), Cooper, 1939, p. 410,

pl. 43, hgs. 55-57.

Solenognathus dicha Coover, 1939, p. 411, pl. 44, figs,

70-72.

Solenognathis enra Coover, 1939, p, 411, pl. 44, hgs, 7-9.
Salenognathus eurynota Coover, 1939, p. 411, pl. 44, figs.
55-57.

Solenognathus isomeces Coopen, 1939, P41l pl 44,
fgs. 4-6.

Solenognarhis macra Coover, 1939, p. 411412, pl. 44,
figs. 13, 14,

Solenognathus micra Coorer. 1939, p. 412, pl. 44, fAgs.
40, 41.

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

Solenogniathus pecta Coorer, 1939, p. 412, pl. 44, Ags.
1-3.

Solenognathus plecta Coover, 1939, p. 412, pl. 43, figs.
47-52, 58-60).

Solenognathus syntyla Coorer, 1939, p. 112, pl. 44, fgs.
38, 29,

Solenognathus trinodus Coovew, 1939, p. 412, pl. 44, figs,
67-0%,

Solenognathus tyla Cooprr, 1939, p. 412, pl.
24-26, 42. 43.

Solenognathus typica Coorer, 1939, p. 412, pl. 44, figs.
18-200, 44, 45, 49-51; . 1943, i Coorer & Sross,
p. 171, pl. 28, fig. 13.

Solenodella lacerata (Branson & Mehl), Branson & MenL,
1944, an Srmiver & Surock, p. 244, pl. 94, fig. 4.

Pinacognathus? deflecta Youncouist & Parrerson, 1949, p,
6, pl. 15, fig. 5.

Solenodells luteranodosa TuoMas,
3, fig. 19,

Solenodella tenera (Branson), Twromas, 1949, p. 436, pl.
3. hgs. 18, 20.

Solenodella tenera (Branson)?, Youscouist & Dowss,
1951, p. 790-791, pk. 111, fig. 3.

Etwctognathus lacerata (Branson & Mchl), Hass, 1951, p.
2539, pl. 1, fig. 3; , 1956, p. 25, 26, pl. 2, hgs, 21,
22; Croun, Barxes, & Hass, 1957, p. 813, pl, 5, fig.
4: Hass, 1959, p. 386-387, pl. 49, figs. 1-8, 12; Voces,
1959, p. 278-279, pl. 33, fg. 20: Frevew, 1961, in
Dvoiik & Frever, p. 894, pl. 2, fAgs. 4, 5; Rexroan &
ScorT, 1964, p. 26-27, pl. 3, figs. 18-20.

Solenodella costata (Branson), BiscHorr & ZieGrer, 1956,
o 166, plo 12, figs. 18, 195 Biscuworr, 1957, p. 55,
pl. 6, fig. 15: Beacn, 1961, p. 51, pl. 3, fig. 1 (cited
as Salenognathus costata on pl. 5).

Elicrognathus costata (Branson), Rexmroap & Scorr, 1964,
[N 25-26, pl. 3, fAg. 24,

Diagnosis—Narrow ridge on outer side, nar-
row ridge to prominent shelf on inner side of
blade near lower margin. Posterior end of blade
usually flexed inward. Basal cavity generally
clliptical and elongate in direction of blade. Sharp
keel anteriorly and posteriorly, grooved at both
ends of basal cavity

Remarks—There may be only one prominent
apical denticle, which is larger than the other
denticles, or 2 or 3 prominent denticles in the
apical region. In some specimens a few denticles
near the anterior end of the blade are higher than
the apical one. As emphasized by Hass (1959),
details of denticulation are highly variable within
this species and cannot be regarded as diagnostic.

All morphological gradations ranging from a
narrow ridge to a prominent shelf on the inner
side of the blade near the lower margin are
present in the basal 5 feet of the Lodgepole Lime-
stone. The narrow-ridged forms could be re-
ferred to Elictognathus lacerata and those with a

44, figs.

1949, p. 428-429, pl
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prominent shelf w E. tabulata if the species were
to be maintained separately. As there is a com-
plete gradation in the material at hand, £, rabulata
is suppressed. E. fulcrata has a conspicuously de-
veloped “buttress” rising from the shelf below the
apical denticle (Branson & Menr, 1934b, p. 272-
273).

Range—The species ranges from the Siphono-
della-Pseudopolygnathus triangula inaequalis Zone
to the lower Siphonodella crenulata Zone, with a
questionable occurrence in the upper 8, crenulata
Zone of Germany (Voacrs, 1959, table 1).

Repository—Figured hypotypes, SULL TORRT- 10RO,

Genus FALCODUS Huddle, 1934

Faleodus Huooee, 1934, p. 87.—Type species: Falvodns
angrlus Huoovr, 19354, po 87-88, pl. 7, g 92 text-he.
i3 0n.

Remarks—Falcodus differs from Dinodus by
possession ol a distinct main cusp and by lack of
a prominent flange near the lower margin. Indi-
vidual denticles in Falcodus are much broader
than in Dinodus.

Valid species of Falcodus, as interpreted here,
include F. angulus, F. conflexus (=F. tortus),
all Fluonre, and possibly F. aculeatus SANNEMANN.
F.? granulosus Huoorr should be referred 1o
Dinodus;: F. ultimus (Braxson & Mune) is based
on a fragment which is specifically indeterminate;
and F. trypherus Coorer and F. variabilis Saxyi-
sann do not belong in Faleodus. F.? alatoides
Rixroap & Burrox (1961) was later referred to
Hindeodus Rixroap & Fursnisu (1964, p. 672),

Elsonella secunda Youncouist has been as-
signed o Falcodus by Ermineron & Fuesisn
(1962, p. 1266). This species has a prominent
flange near the lower margin, a feature unchar-
acteristic of Faleodus. The blade of E. secunda is
not as laterally compressed as in typical Falcodus
and probably the species should be referred w a
new genus. The species includes 3 of Youse-
ovist’s unfigured paralectotypes of E. prima, but a
4th unfigured specimen, which possesses a median
posterior process, is correctly assigned to Elsonella.

Range—Fualcodus is known from the Lower
Mississippian (Kinderhook) and the Upper De-
vonian, provided that F. aculeatus is regarded as
properly allocated to this genus.

FALCODUS ANGULUS Huddle, 1934
Mate 5, Agures 1.4
Faleodus angnlus Huooee, 1934, po 8788 plo 7. hy,

Y1 text-hg. 3. hg. 3.

Diagnosis—Blade set with high, thin denticles,
fused almost throughout their length.  Lower
margin of posterior process angled downward from
basal cavity to posterior end. Ridge on inner side

of posterior process straight, except near posterior
end where it is turned down; it may be only
weakly developed, however.  Anterior  process
projecting downward at right angles to posterior
process, usually in same plane, but incurved in
some specimens. Two highest points along blade
are at posterior end and at main cusp. Small basal
cavity beneath main cusp.

Remarks.—Falcodus angulus and F. conflexus
Heppre are closely related; Huopre (1934) dis-
tinguished them on the basis of relative lengths of
the anterior and posterior processes. They are
differentiated here by the fact that in F. angulus
the lower margin of the posterior process angles
downward from the basal cavity to the posterior
end and it is not paralleled by the ridge on the
inner side. In F. conflexus the lower margin of
the posterior process is straight for most of its
length except near the posterior end where it is
turned down, and it s paralleled throughout its
length by the ridge on the inner side. The ma-
terial from the Lodgepole Limestone agrees with
Hupore's types of F. angulus except in the
weaker development of the ridge on the inner side
ol the posterior process.

The specimen which Braxson & Men (1934,
pl. 23, fig. 21) designated as Palmatodella altima
should be referred to Falcodus, but it is too frag-
mentary for positive reference to cither F.oangulus
or F. conflexus. The same statement applies 1o
the specimens which Cooper (1939, p. 387) re-
ferred to F. conflexus.

Range.—Lower Mississippian (Kinderhook).

Repos tary—Figured hypotypes, S.UL 10872, 10874,

PINACOGNATHUS Branson & Mehl, 1944

Prnacadus Braxson & Mune | mon Davis, 1883 ], 1934b, p.
260,

Pinacognathus Brassox & Mowe, 19494, 0 Shimer &
Shrick. p. 244 | pro Pinacodus Brassox & Min | —
Type species: Pinaodus profundus Braxsos & Min,
1934b, p. 2692270, pl. 22, g, 1: OD.,

Prnocognathus  (sic) Bransox & Meun, (%8, p. 527-
528.
Range—lower Mississippian  ( Kinderhook))

of North America and Tournaisian of Germany.

PINACOGNATHUS PROFUNDA (Branson & Mchl),
1934
Plate 5, Agure 22

Pinacodus profundus Braxsox & M, 1934b, p. 269-270,
pl. 22, fig. 1: Coorer. 1939, p. 399, pl. 45, hgs. 29,
i3

Prnucodus profundns Branson & Mchl®, Braxsox & M,
1934b, p. 335, pl. 22, figs, 2-4,

Prnacodus anomins Coorer, 1939, po 398, pl. 45, hgs, 36,
41,

Pinacodns brachys Coorrw, 1939, .
13.

J98-394, pl. 45, hg.
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Pinacognathus profunda (Branson & Mehl), Branson &

Mene, 1944, 1n Shimer & Shrock, p. 244, pl. 94, fig.

35 Hass, 1956, p. 25, pl. 2, fig. 17; Croun, Bagses, &

Hass, 1957, p. 813, pl. 5, fig. 3; Hass, 1959, pl. 49, figs.

15, 19, 20; Voars, 1939, p. 288, pl. 33, hAg. 45.

Remarks.—Pinacognathus, as well as the only
valid species, P. profunda, is based on relatively
few specimens and is generally a rare faunal ele-
ment.  For example, of over 22,000 conodont
specimens from the Chappel Limestone (Hass,
1959, table 1) only one specimen of P. profunda
was reported (the other two specimens illustrated
by Hass (1939) are from the Houy Formation).

Pinacognathus differs from Elictognathus in
lacking a development of ridges or shelves on sides
of the blade which is shorter and higher than in
Elictognathus relative to length. P. profunda
has an clliptical, shallow basal cavity extending
from below the apical denticle to the posterior
end. In front of the basal cavity the blade is
keeled. The unit is slightly arched. The upper
margin declines steeply from the apical denticle
to the posterior end.

The specimens which Branson & Mene (1934b)
doubtfully referred o Pinacognathus profunda
are regarded as within the range of variation of
the species, The single specimen from the Lodge-
pole Limestone agrees well with the holotype, as
well as with subsequent references to the species.

Range—Voces (1959, table 1) recorded the
species from the Siphonodella-Pseudopolygnathus
triangala inaequalis Zone and the Siphonodella-P.
triangula triangula Zone in Germany.

Repository—Figured hypotype, S,UL 10891,

Genus APATOGNATHUS Branson & Mehl,
1934

Apatognathus Braxsox & Mene, 19342, p. 201.—Type
species: A, varians Bransox & Menw, 19340, p. 201-
202, pl. 17, figs, 1-3; OD [original designation].
Remarks—Following revisions of A pato-

gnathus (75, 82, 109), the only form referable

to the genus is the type species. . varians differs
from forms assigned with question to .Apato-

gnathus in the St. Louis (95, p. 7-8), by possession
of a diagonal offset of the denticles on both pro-
cesses. The St. Louis forms lack such a charac-
teristic denticulation and are referred to a new
genus (109, p. 113-116).

Apatognathus lippert; Biscnosr has been trans-
ferred to Gnamptognathus Ziecrer (75, p- 155)
and to Enantiognathus (82, p. 559). It is ques-
tionably assigned to Gnamptognathus by Guen-
1sTER & Krapper (1966).

Range—The genus as presently defined s
restricted to the Upper Devonian.

APATOGNATHUS VARIANS Branson & Mchl, 1934
Plate 6, figures 12-14

Apatognathus varians Buaxson & Men, 1934a, p. 201-202,
plo 17, Ags. 1-3: Biscworr & Zieerenr, 1956, p. 145,
pl. 14, fig. 3: Kuaperw, 1958, p. 1085, pl. 141, figs.
6. 8; Ermincron, Fursisn, & Wincerr, 1961, p. 763,
pl. 90, hg, 11.

non Apatognathus?® vartans Branson & Mehl, Coorer, 1939,
p. 385, pl. 47, fig, 30 (non Apatognathus).

non Apatognathus varians Branson & Mehl, Frever, 1961,

i 36, pl. 1, fig. 13 (=Gramprognathus® lipperti).

Description—See EtHingTon, et al., 1961, p.

763,

Remarks—EruiNgTon, et al. (39) were first
to note the diagonal offset of the denticles in cycles
of 3 along the inner side of the 2 processes of
Apatognathus varians. In most specimens avail-
able for this study the diagonal offset is in cycles
of 2 near the apex of the arch; farther from the
apex the offset is in cycles of 3. This characteristic
denticulation is unique to A. varians and dis-
tinguishes it from A.7 gemina (Hinoe) sensu
Rexroap & Corrinson (1963) which has a similar
configuration of the 2 processes and a similar
basal caviry.

Of 37 specimens of the species from the
Englewood Formation, 7 have a large cusp de-
veloped on one process in addition to the main
cusp at the apex (comparable to Branson & Ment,
1934 pl. 17, fig. 3). These forms are regarded as
intraspecific variants,

EXPLANATION OF PLATE 3

All speaimens are from the basal Lodgepole Limestone,
Montana and Wyoming: all figures are unretouched photo-
graphs (% 26).

FIGURE

14, Siphonodella cooperi Hass, 1. Upper view.—
4. Lower view of S.UL hypotype 10921 from loc. 7.

3. Lower view of S.UL hypo-
type 10922 from loc, 4. . - p. 16)

5-8. Siphonodella  crenulata (Cooper)——5.  Upper

——2. Upper view,

view.——¥, Lower view of S.ULL hypotype 10923
from loc. 60—, Upper view.
S.UL hypotype 10924 from loc. 4.
9-12,

7. Lower view of

(p. 18)
Siphonodella  quadruplicata  (Braxson & Men),
9. Upper view. 12, Lower wview of S.U.L
hypotype 10925 from loe. 5.——10. Upper view.——
11, Lower view of S.UL hypotype 10926 from loc.
4. Both speaimens are transitional 1o S, cooperi.

- {p. 17)
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Range.—Apatognathus varians ranges from the
Palmatolepis quadrantinodosa Zone to the Spatho-
gnathodus costatus Zone in Western Australia
(44). In North America it is apparently re-
stricted to the 8. costatus Zone.

Repository—Figured hypotypes, S.UL  10862-10864.

Genus ICRIODUS Branson & Mehl, 1938

Ieriodus Braxson & Menw, 1934a, p. 225 (nomen nudum ).

Lviodus Braxsox & Meuw, 19384, p. 159 —Type species:
leriodus expansus Baaxson & Mene, 19382, p. 160-161,
pl. 26, fAgs. 18-21; OD.

Remarks. — lcriodus and  Pelekysgnathus
Tuonmas are closely related, an opinion emphasized
by Linostrist (1964, p. 10, 163) but obscured by
Hass' (1962) classification. Inasmuch as the 2
genera possess nearly identical basal cavities and
are linked by at least the transitional [. costatus
(Tromas). Hass' reference of Pelekysgnathus to
the Prioniodinidae is doubtful.

According to present interpretation, Pelekys-
gnathus differs from leriodus in having only a
single row of denticles on the upper surface, fer-
odus normally has 3 rows of denticles on the upper
surface.  Thus interpreted, P. costata Tromas
belongs in Icriodus. Forms with only 2 rows of
denticles were diagnosed by Mineer & MULLER
(1957, p. 1105) as belonging to lerrodus, although
they are stated to be rare. Voces (1959, pl. 33,
fig. 44) illustrated a form with 2 rows of denticles
on the upper surface, which he designated as

Pelekysgnathus sp. A. Such forms with 2 rows
are better placed in leriodus.

Etmineron, er al. (1961) differentiated Pele-
kysgnathus from leriodus on the basis of the more
prominent inclined main cusp and the greater de-
gree of arching in Pelekysgnathus. A prominent,
inclined main cusp, however, is a feature en-
countered at different times in the evolutionary
development of Ieriodus (e.g., I. woschmidti Zixc-
Leg, Gedinnian, and especially 1. angustus Stew-
art & Sweer, Eifelian), and therefore is not
unique to Pelekysgnathus. Degree of arching does
not seem to be a character of sufficient value for
generic differentiation in platform conodonts. 1.
costatus, according to the criteria of Enminaron,
et al. (1961). should be assigned to Pelekysgnathus
even though this species has 3 rows of denticles.
I. costatus has its lateral rows connected to the
median row by transverse ridges. This is a
characteristic seen in several other species of
leriodus (e.g., some specimens of [, latericrescens
BrAnsox & Menr, 9, pl. 12, figs. 5, 8, and L. sym-
metricus Branson & Meny, =I. curvatus Bran-
son & Menw, 1938a, pl. 26, hg. 26).

Branson & Menw (17) oriented leriodus with
the main cusp as posterior: Tromas (1949, p. 424)
oriented Pelekysgnathus in exactly the same man-
ner. This orientation is followed herein for rea-
sons stated by Ziecrer (1960a, p. 186) and Lino-
strom (1964, p. 12, 21, 178, text fig. 5).

EXPLANATION OF PLATE 4

All specimens are from the Mississippan part of the
dark shale unit of Sanpseke, Montana and Wyoming,
except figs. 7. 95 all figures are unretouched photographs
(X 26).

FIGURE
I3

A
Lower view. 5. Upper view of S.UL hypotype
10892 from basal 6 in. of dark shale umt, loc, 12.

(p. 20)

2. Polygnathus inornara Brasson.——2. Lower view.
——. Upper view of S.UL hypotype 10893 from
basal 6 in. of dark shale umt, loc, 12. 3. Upper
view of S.UL hypotype 10894 from the basal 2 in.

e (p. 19)

6, 10-12, 14, 15 —Siphonodella sandbergi KLarrir, n, sp,
——h. Lower 10. Upper view of S.UL
paratype 10895 from 0-1 ft. below top of dark shile
unit, loc, 11l——11. Lower view. 15, Upper view
of SUL paratype 10898 from basal 6 . of dark

unit, loc. 12,

Polygnathus longipostica Braxson & Minw,

of dark shale umt, loc. 9,

view.

shale 12, Lower

view.——I+4,

Upper view of S.UL holotype 10899 from basal 6
(p- 19)

7. Lower

in. of dark shale umt, loc. 12,
Polygnathies  symmetrica Branson.
9. Upper view of S.UL hypotype 10896
from basal Lodgepole Limestone, loc. 7. (p. 21)
8. Pseudopolygnathus prima Braxson & Myue——Upper
view of S.UL hypotype 10897 from basal 2 in. of
dak shale umit, loc. 9. . . . (p. 13)
13. Siphonodella  duplicata  (Bransox &  Minw).
Upper view of S.UL hypotype 10900 from basal 2
in. of dark shale unit, loc, 9, . Ap. 18)
16,20, Siphonodella quadruplicata (Braxsox & Myn).
16, Lower view, 20, Upper view of S.UL
hypotype 10901 from basal 6 in. of dark shale unit,
B8 125 i marsmsssiirons . (p. 17)
17,91, Siphonodella ohsoleta Hass——-17. Lower view.
19. Upper view of S.UL hypotype 10901 from
basal 6 in. of dark shale unit, loc. 12 (p. 17)
18, Siphonodella  sexplicara  (Braxsoxn & Men).
Upper view of SUL hypotype 10903 from basal 6
in. of dark shale unit, loc, 12, (p. 19)

7.9.

View.
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Range.—lcriodus is known in the Mono-
graptus ultimus Zone of the Carnic Alps (1. lati-
alatus Zone of WarLiser, 1964), and from the
Gedinnian through the Spathognathodus costatus
Zone (10V-VI).

ICRIODUS CONSTRICTUS Thomas, 1949
Plate 6, figure 18
lerodus constrctus Tuosmas, 1949, p, 416, pl. 1, Ag. 25:

Krareer, 1962, p. 5860, pl. 1, Ag. 18; Asperson,

1964, p. 57-59, pl. 6, figs. 14-16.
leriodus mehli Kraveer, 1958, p.

figs. 2, 3.

Diagnosis—Weakly developed main  cusp.
Unit slightly arched. Median row a series of small
nodes connected by ridge throughout length of
unit or merely a thin longitudinal ridge. From
cach node of median row, transverse ridges are
developed which bifurcate toward margins. Unit
tapers anteriorly. Basal cavity widens and deepens
posteriorly and has flaring margins.

Remarks—The holotype of Ieriodus mehli is
fragmentary, and the flaring margins of its basal
cavity are broken. The original description of the
lower side is no longer tenable in the light of the
specimen illustrated here, which shows the char-
acteristics of [. constrictus. Since Tronmas® species
is apparently based on a single specimen and only
2 specimens are now known from Wyoming, the
range of intraspecific variation of I. constrictus
cannot be defined. From Tromas™ holotype, as
well as the specimen illustrated here, the holotype
of 1. mehli departs with respect to details of upper
surface ornamentation. [. mehli should not be
maintained as a separate species based on only its
holotype, however. The procedure of establishing
a conodont species based on only one specimen
is a highly dubious practice, as some Upper
Devonian species are represented by thousands of
specimens. Even after the holotype of 1. mehli is
referred to 1. constrictus, the latter species is of
doubtful significance because only 3 published
specimens are as yet referable to it.

Range—Upper part of Upper Devonian
(Maple Mill Shale of Towa and dark shale unit
cf Sandberg, 1963, in Wyoming).

Repasitory —Figured hypotvpe, S.UL 10867,

1086-1087. pl. 141,

ICRIODUS COSTATUS (Thomas), 1949
Plate 6, hgures 19-22

Velekysgnathus costuta Trosmas, 1949, p. 424, pl. 2, fig.
9.

leriodus cf. L. rectns Youngquist & Peterson
Tromas, 1949, p. 434, pl. 1, fgs, 17, 18,

lertodus darbyensis Kuavper, 1958, p. 1086, pl, 141, fgs.
% G

Pelekysgnathus  darbyensis (Klapper), Fvmxaros, Fue-
NisH, & Winceny, 1961, p. 765, pl. 90, figs. 12-17:
Linpstrons, 1964, p. 53, 161, text-hgs. 17A, 56h,

(1947),

Diagnosis—Arched, with  prominent main
cusp inclined posteriorly and distinctly set off from
other denticles. Unit may be incurved at both
ends. Nodes of lateral rows aligned with and
connected to those of median row by transverse
ridges. Basal cavity widest posteriorly, with flaring
margins.

Remarks.—As stated by Ernincron, et al.
(1961), Icriodus costatus is morphologically in-
termediate between Ieriodus and Pelekysgnathus.
Several small specimens are available which have
only one lateral denticle developed on each side of
the median row. 1. costatus is placed in Icriodus
because of the presence of three rows of denticles
in mature specimens.

leriodus costatus and 1. darbyensis agree in all
essential details; therefore, the latter is suppressed.
L costatus is closest to . cornutus SANNEMANN
(1955b) from which it was probably derived. I.
cornutus has the median and lateral rows in
alternating series and does not have the lateral
rows joined to the median row by transverse
ridges.

Range—Upper part of the Upper Devonian
(Maple Mill Shale of Towa, Devonian part of the
Englewood Formation of South Dakota, and the
Devonian part of the dark shale unit of Sandberg,
1963, in Wyoming),

Repository.—Figured hypotypes, S.UL 10868-10870.
Genus PALMATOLEPIS Ulrich & Bassler, 1926

Panderodella Bassvew, 1925, p. 220 (nomen dubium).
Palmatolep:s Uricn & BassLer, 1926, p. 49.—Type species:
Palmatolepis perlobata ULricn & Bassier, 1926, p. 49-
50, pl. 7, fg. 22 (=lectotype selected by MiLier,
1956b, p. 15; non figs. 19-21, 23); OD.
Remarks.—The reader is referred to reviews of
the nomenclatorial problem of Panderodella vs.
Palmatolepis given by Crark & Brcker (1960)
and Ziecrer (1962c). These authors regard the
type species of Panderodella (P. truncata Bassver)
as a nomen dubium. Hass’ (1959, p. 369) parti-
tion of Palmatolepis into 2 genera is untenable,
as pointed out by ZiecLer (1962c, p. 396).
Range. — Lower Polygnathus asymmetrica
Zone (t0la) to upper Spathognathodus costatus
Zone (1oVT).

PALMATOLEPIS GRACILIS Branson & Mehl, 1934
Palmarolepis gracilis Braxson & Menr, 1934, p. 238, pl
18, figs. 2, 8 (mon Ag. 5): Men. & Ziecrer, 1963, p.
200-205, pl. 1. Ags. 1, 2 (hg. 1 =neotype).
Diagnosis—Straight in lateral view with re-
duced platform. Deflection of carina about at the
position of the azygous node. Inner lateral lobe
more strongly developed than outer part of plat-
form, which usually does not develop an outer
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lateral lobe. Keel high anteriorly and posteriorly,
offset in a semicircle by following the margin
of the inner lobe in the typical subspecies. Second-
ary carinae and keels lacking; crimp may be
present.

Remarks—Palmatoleprs gracilis as based on
the neotype established by MenL & Zikcrer (1963)
is a senior synonym of P. deflectens MULLER.
Two subspecies of P. gracilis are recognized; the
justification of such a procedure is purely of a
practical nature. Such subspecies are stratigraphic
entities, r.e. distinct parts of a chronocline. Mor-
phologically they fall within the limits generally
regarded as allowable for variation within a cono-
dont species. The designation of them as sub-
species seems preferable to the use of morpho-
types. The synonymies and diagnoses of the two
subspecies of P. gracilis follow:

PALMATOLEPIS GRACILIS GRACILIS Branson & Mchl,
1934
Plate 6, figure 3

Palmatolepis gracilis Brassox & Men, 19340, p. 238, pl.
18, figs. 2, 8 (non hg. 5); Sanvesans, 19554, p. 331,
pl. 24, hg. 15 (non fig. 17 =P. munuta schleizia
Hiems); Biscnory & Ziouer, 1956, po 154, pl. 12,
figs. 8. 9; Biscuore, 1957, p. 41-42, pl. 6, figs. 6-10:
ZicLER, 1957, i Fuoern & Zikaren, p. 37, pl. 1, fig.
41 Frever, 1961, p. 64, text-hg. 83 a, by Scorr &
Corvinsox, 1961, p. 129, pl. 1, Ag. 51 Frever, 1961,
in Dvofik & Freyer, p, 892, pl. 1, hgs. 9, 10; Mene &
Zucrer, 1962, po 200-205, pl. 1, hgs. 1, 2.

Polygnathus basilicus Staveeer, 1938, p. 438, pl. 53, figs.
42, 43,

Palmatolepis ( Deflectolepis) deflectens MiLier, 1956b, p,
32, pl. L1, hgs. 28-39.

Palmatolepis  ( Palmatolepis)  gomoclymemac  MULLER,
1956b, p. 26-27, pl. 7, fg. I8 (non figs. 12, 16, 17,
19 =P. gomocymeniac): Kuarper, 1958, p. 1088,
pl. 142, Ags. 10, 11, 13,

Palmatolepis deflectens Muller, Heras, 1959, p.o 648, pl.
6. Ag. 20: ——, 1961b, p. 990, pl. 1, fig. 5 RewnsrriN
& Scuwan, 1962, p. 24, pl. 1, fig. 13,

Palmatolepis deflectens deflectens Miiller, Ziearen, 1962b,
P 560 ple 3, figs, 17-22,

Palmatolepis  ( Deflectalepis)  gracilis
Hess, 1963, text-Ag. 2, hgs. 37, 38,

Diagnosis—Gently to strongly curved blade-
carina. Platform may be greatly reduced or more
fully developed in some larger specimens. Keel
offset to semicircle by following margin of inner
lateral lobe.

Remarks.—Palmatolepis gracilis gracilis differs
from P. gonioclymeniae chicfly in that the latter
has a sharply uparched posterior end. The de-

Miiller,

deflectens

flection of the carina is sharper in P. goniocly-
mentae and occurs farther forward than in P.
gracilis gracilis. According to these differences,
the specimens referred to P. gonioclymeniae (65,
pl. 142, figs. 10, 11, 13; 84, pl. 7, fig. 18) should be
assigned to P. gracilis gracilis.

The semicircular offset of the keel along the
margin of the inner lobe is a diagnostic charac-
teristic of P. gracilis gracilis which serves to dis-
tinguish it from all specimens of P. minuta Brax-
soN & MenL. The keel of P. basilica (STAUFFER)
corresponds exactly to that of P. gracilis gracilis;
therefore the former is suppressed.

Range~7Ziecrer (1926b, p. 56) recorded the
range of the present subspecies from the Palma-
tolepis rhomboidea Zone to the upper Spatho-
gnathodus costatus Zone.

Repository.—Figured hypotype, S.UL 10857,

PALMATOLEPIS GRACILIS SIGMOIDALIS
Ziegler, 1962
Plate 6, figure §

Palmatoleprs glabra Branson & Mchl, Coorkr, 1943, an
Cooper & Sloss, p. 170, pl. 29, fig. 5 (non hg. 36).
Palmatolepis gracilis Branson & Mehl, Croup, Barnes, &

Hass, 1957, p. 809, pl. 4. fig. 7: Frevew, 1961, p, 64,

text-fig. 83 ¢
Panderodella gracilis (Branson & Mehl), Hass, 1959,

369, pl. 50, fig. 1 (same specimen as Crovn, Barxis,

& Hass, 1957).

Palmatolepis deflectens sigmuidalis Zaverrg, 1962b, p. 56

57, pl. 3, figs. 24-28,

Diagnosis—Strongly sigmoidal carina  and
platform. Platform always much reduced.

Remarks.—Palmatolepis gracilis sigmoidalis is
distinguished from the typical subspecies by pos-
session of a sigmoidal blade-carina. This sub-
species lacks the conspicuous offset of the keel
described for P. gracilis gracilis.

Many specimens of Palmatolepis gracilis sig-
moidalis available from Wyoming were too small
to be photographed satisfactorily. They are more
strongly sigmoidal than the specimen illustrated
(PL 6, fig. 8); this specimen is also sigmoidal, but
the curvature is somewhat obscured by the oblique
angle of the photography. The material available
from Wyoming agrees well with the specimens
illustrated by Ziecrer (1962b), as well as with
specimens  which Ziegler sent to me for com-
parison.

Range—Spathognathodus costatus Zone.

Repository—Figured hypotype, S.UL 0860,
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EXPLANATION OF PLATE 5

All specimens are from the basal Lodgepole Limestone,
Montana and Wyoming, or from the Mississippian part
of the dark shale unit of Saxpperc, Montana and Wyo-
ming, except fig. 95 all figures are unretouched photo-
graphs (% 34, unless otherwise noted),

FIGURE
1. 4. Falcodus angulus Huvore.——Inner lateral views
of S.UL hypotypes 10872-10873 from basal Lodge-
(p. 27)
2,3, Dinodus youngguisti Kiareer n. sp.——2. Pos-

terior view of S.UL holotype 10874, %44, 3.

Posterior view of S.UL paratype 10875, x44. Both

from basal Lodgepole Limestone, loc. 6. . (p. 25)
5.12 13, Spathognathodus abnormis (Braxson & MEeHL).
5, 12, Inner lateral views of S.UL hypotypes
10876 and 10881 from basal Lodgepole Limestone, loc,
l.——13. Inner lateral view of S.U.L hypotype 10882
from basal Lodgepole Limestone, loc. 6. .. (p. 22)

pole Limestones, 100 6; v

6,7. Spathognathodus stabilis (Branson & Meny)——
6. Outer lateral view of S.UL hypotype 10877 from
0-1 fr. below top of dark shale unit, loc. 11—7.
Outer lateral view of S.UL hypotype 10878 from
basal Lodgepole Limestone, loc, 1. ... - 23)
8. Dinodus leptus Coorer. Inner lateral view of
S.UL hypotype 10879, X44 from 0-1 ft. below top
of dark shale unit, loc. 11, ... (p. 25)

9. Elsonella prima  Youncouist. Posterior  view  of
S.UL lectotype 2915 from Independence Formation,
Middle Amana, lowa. . (po 24)

10,11. Pseudopolygnathus dentilineata Branson, 10.
Lower view, 11, Upper view of S.UL hypotype
10880 from basal 2 in, of dark shale unit, loc. 9.
........................................................................... (p. 14)

4. Elictognathus bialata (Braxsox & MeHL). Inner
lateral view of S.UL hypotype 10883 from 0-1 ft.
below top of dark shale unit, loc. 11, ... (p. 25)

15-17.  Spathognathodus  crassidentatus  (Braxson &
MinL). 15, Outer lateral view of S.U.L. hypotype
10884 from basal Lodgepole Limestone, loc. 1——
16. Outer lateral view of S.UL hypotype 10885 from
basal Lodgepole Limestone, loc. 6.——I7. Outer
lateral view of S.UI hypotype 10886 from basal
Lodgepole Limestone, loc. 9. ... (p. 23)

18-21.  Elictognathus lacerata (Braxson & Ment).

18,20. Outer lateral views of S.UL hypotypes 10887

& 10889 from basal Lodgepole Limestone, loc. 1.

19, Inner lateral view of S.U.L hypotype 10888 from

basal Lodgepole Limestone, loc. 14——21. Inner

lateral view of S.U.L hypotype 10890 from 0-1 ft.

below top of dark shale unit, loc. 11. ... (p. 26)

Pinacognathus  profunda  (Branson & MEeHL).

Inner lateral view of SUL hypotype 10891 from

basal Lodgepole Limestone, loc. 1. ... (p. 27)

[
ta
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(137)

L 1962a, Phylogenetische Entwicklung stratt-
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land ); Neues Jb. Geol, u. Paliontol., Abhandl.,
v. 114, H. 2, p. 142-168.
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devonischer Conodonten und thre itratigraphi-
sche Bedentung: Hess, Landes amt Bodenforsch.,
Abhandl., Heft 38, 166 p,

, 1062¢, Die Conodonten uns den Gerillen
des  Zechsteinkonglomerates  von  Rosienray
(siidwestlich Rheinberg{Niederrhein) mit der
Beschreibung eimiger newer Conodontenformen:
Fortschr. Geol. Rheinld, u. Westf,, v. 6, p. 391-
405 | preprint, 1960,

, Keaprer, Giusert, & Linpsrros, Mav-
wirs, 1964, The validity of the name Poly-
gnathus  (Conodonta, Devonan  and  Lower
Carboniferons): Jour. Paleontology, v. 38, p,
421-423.

(138)

(139)

(140)

EXPLANATION OF PLATE 6

Al specimens are from the Devonian part of the
Englewood Formation, South Dakota; from the Devonian
part of the dark shale unit of Saxosere, Wyoming; or
from the Devonian part of the Madison Limestone, Wyo-
ming: all figures are unretouched photographs (X34,
unless otherwise noted ).

FIGURE

1,5,

Polygnathus  symmetrica BRANSON, 1. Lower
5. Upper view of S.UL hypotype 10855
from 32-33 fr. below top of Englewood Formation,
loc. 13. . S . Cpe 21)

Polivgnathus  obliguicostata ZIRGLER, 2. Lower
view.——4. Upper view of S.UL hypotype 10856
from 0-1 ft. above base of Madison Limestone, loc.
| [ T e ’ o (p 22)
3. Palmatolepis gracilis gracilis Braxson & Min.——
Upper view of SUL hypotype 10857 from 11 fz;
9 i, to 12 fr. 7 in. below top of dark shale unit,

view,

2.4.

loc. 11 S Ape 30
6, 1. Polygnathus communis Brasson & Meni.—56.
Lower view.——11. Upper view of S.UL hypotype

10858 frmo 8 fr. b ing w 8ft. 11 . below top
of dark shale umt, loc. 11 (p. 21)
7.9, 10, Polygnathus delrearnla Urmicn & Bassikr:
7. Lower view. 9. Upper view of S.UL hypotype
10859 from 8 ft, 8 ., to 8 ft, 11 0., below top of
dark shale umt, loc. 11.——10. Upper view of S.U.L
hyvpotype 10861 from 8 in. to | ft., ¥ in, below top
of dark shale umt, loc. 15, (p. 22)

8. Palmatolepis  gracilis sigmodalis Ziraun——Upper

view of S.UL hypotype 10860 from 8 fr, 8 .,
8 ft., 11 in., below twop of dark shale umt, loc, 11,
Yol e s R L R C(p. 31
12-14.  Apatognathus varjans Braxson & Myent.——[12,
14, SUL hypotypes 10862, 10864 from 24-25 fi.
below top of Englewood Formation, loc. 13, X 44,
13. S.UL hypotype 10863 from (-1 ft. above
base of Madison Limestone, loc. 15, X44. . (p. 28)
15-17.  Spathognathodus aculearts {Bransox & Ment),
——15. Inner lateral view. 1. Upper view of
S.U.L ypotype 10865 from 6 fr. 7 in. 10 7 fr. 7 in.
below top of dark shale umt, loc. 11.——I7. Inner
lateral view of S.UL hypotype 10866 from 10-11 fi,
below top of Englewood Formation, loc. 13. . (p. 24)
18, Ieviodus  constrictus Tnosas, Upper  view  of
S.UL hypotype 10867 from 8 in. to 1 fr.. 8 in,, be-
low top of dark shale unit, loc, 153 specimen broken at
posterior end; XA (p. 29
1922, leriodus costatus  ("THoMas). 19, Inner lateral
view of S.UL hypotype 10868 from 10-11 fr. below
top of Englewood Formation, loe. 13, X44.——=20.
Outer lateral view,——21. Upper view of S.UL hypo-
tvpe 10869 from 0-1 ft. above base of Madison Lime-
15, w44, 22, Outer lateral view of
S.UL hypotype 10870 from 8t fr., 8 in, o 8§ fr.. 11
in., below top of dark shale unit, loc. 11, X4,
L e T s TR e S G o S PR Lo 4 (p. 30)
23, Spathognathodus praelongus Coorrr.——Inner lateral
view of S.UL hypotype 10871, from 7 fi., 8 in., o 8
ft., 8 in.. below top of dark shale umt, loc. 11,
C(p. 29)

stone, loc.
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APPENDIX

MEASURED SECTIONS

Color designations are from the Rock Color Chart
(Gobparo et al., 1948) and were determined in the
laboratory.

LOCALITY 1

Crystal Lake Road Cut, north side of road, Big Snowy
Mountains, sec. 8, T. 12 N, R. 18 E., Roundup sheet
(Army Map Service), Montana,

Thickness
(feet, inches)
Misstssippian
Lodgepole Limestone (basal)

Dolomitic calcarenite, pale yellowish brown,

weathers grayish orange, v. fine sand size

particles, calcite vugs, authigenic pyrite

cubes up to 2 mm., glauconitic in upper 2

ft. Residue (acetic acid): conodonts
(lower S. crenulata Zone), fish fragments,
phosphatic brachiopods, glauconitic stein-

kerns of ostracodes. y

Durk shale unit of Saxpserc

Shale, dark gray, platy, quartzose, non-
calcarcous, conodonts visible (14x) on
parting surfaces. Residue (gasoline meth-
od): fragmentary conodonts. ... ... = 9.5

Conglomerate, very pale orange dolomite
pebbles in a dark gray shale martrix,
abundant  conodonts, fish  fragments,
quartz and phosphate grains, Irregular
surface with underlying formation, Resi-
due (hydrofluoric acid): conodonts (lower

Carboniferous—end). . .. 0.5

Total dark shale unit: . w100
Unconformiry
Devonian
Jefferson Formation

Dolomitic calcilutite, very  pale  orange,

coarse  silt-size  particles, characterizes

upper 1 ft, 1 in.: dolomite, light b-own

and medium light gray, v. fine sand size

particles, characterizes lower 8 ft. 1o hase

of exposure at road level.  Residue

(acetic acud): no conodonts, . U 7

LOCALITY 2

Dry Hollow, SWY% NE% sec. 3, T. 1 N, R. | W.,
Three Forks quadrangle (15 min.}, Montana.
Thickness
(feet, inches)
Mississippian
Lodgepole Limestone (basal ) :
Calcarenite, same as basal Lodgepole at loc.
7. Residue (acetic  acid):  conodonts
(lower 8. erenulata  Zone), crinoid
columnals, hsh fragments. ostracodes, ar-
sllaceous material. g

Mississiepian and Devoniax
Sappington Member, Three Forks Formation
Siltstone, same as upper massive siltstone

At ot T s st i 0 1
Shale, same as muddle gray shale at loc.

v S S | |}
Siltstone, same as lower siltstone at loe, 7, . 12 0
Calcilutite, same as shaly nodular limestone

at loc. 7. oo, DE e & 0

Shale, same as lower black shale at loc. 7.
Shale can be uncovered. Residue (gaso-

line method):  extremely  fragmentary
conodonts which are undiagnostic, . | 6
Total Sappington Member 51 8

Devonias
Trident Member, Three Forks Formation
Calcarenite, light olive gray, weathers very
pale orange, otherwise same as top lime-
stone bed of Trdent Member at loc, 7.
Upper 4 ft. sampled.

LOCALITY 3
Milligan Canyon, NE% SW'% sec. 36, T. 2 N., R. |
W., Three Forks quadrangle (15 min.), Montana.
Thickness
(feet, inches)
Misstssiprian
Lodgepole Limestone (basal)
Calcarenite, same as basal Lodgepole at loc.
7. Residue (acetic acid): conodonts
(lower 8. crenulata Zone), fish fragments,
holothurian sclerites, glauconite including
steinkerns

material, ... 3

Mississiepiax and Devoniax
Sappington Member, Three Forks Formation
Same units present as at loc. 7, member
was not measured. Lower black shale can
be uncovered and is 1 ft. thick.
[evosian
Trident Member, Three Forks Formation:
Calcarcnite, light olive gray, weathers pale
gravish orange, otherwise same as top
limestone bed of Trident Member at Joc.
7. Upper 6 ft. sampled,

LOCALITY 4
Rekap Station, SW'% SEY <«c, 27, T. 3 N, R. 2 E.
Manhattan quadrangle (15 min.), Montana.

Thickness
(feet, inches)

Mississippian
Lodgepole Limestone (basal)
Calearenite, same as basal Lodgepole at
loc. 7. Residue (acetic acid): conodonts
(lower 8. erennlata Zone), crinoid colum-
nals, gliuconite, argillaceous material, .. 5 0
Dark shale unit of Saxpeerc
Siltstone, brownish gray, weathers very pale
orange, coarse silt size particles, quartzose,
calearcous. : s R 1 ]

Mississiepian and Devoxiax
Sappington Member, Three Forks Formation
Same units present as at loc. 7. Lower
black shale is exposed and is 8 ft. thick. .. 52 0

[Mevoxias
Trndent Member, Three Forks Formation
Calcarenite, olive gray, weathers very pale
orange, otherwise same as top limestone
bed of Trident Member at loc. 7. Upper
4 ft. sampled.
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LOCALITY 5
Ingleside Quarry, NWY SW sec. 4. T. 1 5, R L
W.. Three Forks quadrangle (15 min.), Montana.

MississtpPiAN
Ladgepole Limestone (basal)
Calcarenite, same as basal Lodgepole at loc.
Residue (acetic acid ) : conodonts (lower
8. erenulata Zone), brachiopods, crinowd
columnals, fsh  fragments,  gastropods,
glauconite, argillaccous material, 3 0

Dark shale unit of Sanprine
Siltstone, pale vellowish brown to grayish
orange, weathers very pale orange, coarse

silt-size  particles, quartzose, calcarcous,

impressions of  Taonurus on weathered

REIACO:, simmmnisiis sy .10
Siltstone, dark  yellowish  brown, same as

above umit except lacks  Taonurus im-

pressions, oo 1 ]
Total dark sale wnit . 2 3

Misstssterian and DevoNiax
Sappington Member, Three Forks Formaton
Sume units present as at loe, 7. Lower
black shale can be uncovered,

LOCALITY 6
Logan, SW'4 SE'Y% sec. 25, T,

2N R 2/ Ei Man-
hattan quadrangle (15 min.), Montana

Thickness
(feet, inches)

Mississiirrian
Lodgepole Limestone (basal)
Calcarenite, same as basal Lodgepole st loc

7. Residue (acetic acid ) conodonts (lower
8. erenulata Zone), agglutinated foramini-
fers.  brachiopods,  bryozoans,  crinowd
columnals, fish  fragments,  gastropods,
holothurian sclerites, rugose corals, glau-
conite, pyrite, argillaceous matenal.

I

[yark shale unit of Saxpnerc
Siltstone,  brownish  black,  weathers  pale
vellowish brown, coarse silt-size particles,
quartzose, calcareous, [ 1
Siltstone,  browmish  black,  weathers  pale
grayish orange, otherwise same as above
umt. . A N 4
Shale, dark gray, weathers |,:;|1c vellowish

brown, platy, quartzose, 2 0
Total dark shale unit 3 4
Mississieeian and Devoxiax
Sappington Member, Three Forks Formation
Same units present as at loc. 7. Lower
black shale can be uncovered and s 1
thick, ... . DR ]

DevoNiax
Trident Member, Three Forks Formation
Calearenite, olive gray, weathers pale vel-
lowish  brown, otherwise same  as  top
himestone bed of Trident Member at loc. 7
Upper 4 1 sampled.

LOCALITY 7
Nixon Gulch, NE% SW!4 sec, 14, T, 2 N,
Manhattan quadrangle (15 min.), Montana.

R.3E,

Thickness
(fect, inches)

Mississiprian

Lodgepole Limestone (basal)

Calearenite, light olive gray, weathers pale
grayish orange, medium sand-size particles,
fragmental  texture, abundant  crinowd
columnals. Residue (acetic acid): cono-
donts  (lower 8. crenulata Zone), bra-
chiopuds, rugose corals, crinowd columnals,
fish  fragments, g:h[rnpnd\, glauconite,
argillaccous material. . -

Durk shale unit of SaNpBERG

Siltstone, vellowish  brown, weathers  very
pale  orange, coarse  silt-size  particles,
quartzose, calcareous,

Shale, dark gray, |1|dh. quarlnm. '\ll}.hll)
calcarcous, ... " 3

Siltstone, hmwmsh gr.w 1o hlack wr.uh: )
very pale orange, coarse silt-size particles,
quartzose,  caleareous,  impressions  of
Taonurns on weathered surface. Resulue
(acetic acid): conodont fragments, in-
cluding Siphonodella sp. ... 4

Shale, dark gray, phl). qu1rtm>r, s[lgh!l\
calearcous, .. . 2

-

Total dark shale unit ...

Mississippian and DevoNiax
Sappington Member, Three Forks Formation
Silstone  (upper massive siltstone), grayish
orange, coarse silt-size partcles, quartzose,
calearcous cement, flagey o massive bed-
thing, .
Shale (tnuldlc ;.r.:\ shale), mediom light
wray, quartzose, shghtly calcarcous. ... 14 5
Siltstone  (lower siltstone), grayish orange,
coarse  silt-size  particles, quartzose, cal-
careous, thin-bedded, gradational with un-
derlving umit, ... RN
Calailutite  (shaly nm!ui.lr mestone ), pale
yellowish  brown, weathers pale  grayish
orange, coarse  silt-size  particles,  argil-
laceous, fossiliferous-brachiopods,  erinoud
columnals, algal and  sponge  nodules,
Residue (acetic acul): agplunnated fora-
minifers, ;|r;,i1|acmu&- material,  sill-size
QUATLE - TANS: 2o 7
Shale (lower black shale), medium dark
grav, platy, quanzose, shghily calcarcous
in upper ¥ in,; shale, brownish  black,
weathers light brown, fissile surfaces show
slickensides in lower T ft, 11 in, Unmit
well N’.|m\u| 2
Total Sappington “Member . I

27

-3

DEvONIAN
Trident Member, Three Forks Formation
Calcarenite, pale vellowish brown, weathers
very pale orange, v. fine sand-size particles,
brachiopads, crinoid  columnals, Residue
(acetic acid); argillaceous material, 4
Shale, olive gray, platy, quartzose, \Iu..hth
calcarcous,  brachiopods.  Abour 10 f1.
of this unit exposed to base of exposure
at creck level.
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LOCALITY 8
Peak 9559, Bridger Ranger, SEY% SE' sec. 21, T. 2 N.,
R. 6 E., Sedan quadrangle (15 min.), Montana,
Thickness
ffect, inchesh
Mississipriax
Lodgepole Limestone (basal )
Calcarenite, same as basal Lodgepole ar loc,
7. Residue (acetic acid): conodonts (lower
8. crenulata Zone), brachiopods, crinoid
columnals, fish fragments, glauconite in-
cluding steinkerns of ostracodes, pyrite,

argillaccous material, TRSTHT 5
Dark shale unit of Saxpnera
Siltstone, brownish  black, coarse  silt-size
particles, quartzose, calcarcous, Residue
(hydrofluoric  acid):  conodonts  (lower
Carboniferous—end ). ... 2

Shale, dark gray, platy, quartzose, .\:{ighil)-
calcarcous.  Residue  (gasoline  methad )
conodont fragments including Siphonodella

Total dark shale wnit ... 3 2
Mississiepian and Devosiay
Sappington Member, Three Forks Formaton
Same units present as at loc. 7. Lower
black shale 1s exposed and is 7 fr. thick,
Basal 1 fr. of lower black shale vields
conodonts, including reworked specimens
ol Palmatelepis glabra, and undiagnostic
bar forms, B .

Dievonian

Trident Member, Three Forks Formation
Calcarenite, light olive gray, weathers grayish
orange, fine sand-size particles, fragmental
texture, crinoid  columnals,  ostracodes.
Upper 2 ft. sampled.  Residue  (acetic
acil): conodonts (Scaphignathus velifera

Zone), crinoid  columnals,  glauconite,
argillaceous material.
LOCALITY 9

Baker Mountain, Beartooth Mountains, NW 15 SW1,
NWI sec. 35, T. 3 S., R. 12 E., McLeod Basin quadrangle
(/- min.), Montana,

Thickness
(feet, inches)
Mississiprian
Lodgepole Limestone (basal )
Dolomitic calcilutite, pale yellowish brown,
with thin streaks of medium dark gray,
weathers grayish orange, coarse silt-size
particles, crinoid  columnals,  Residue
(acetic acid): conodonts (lower . crenn-
lata Zone), crinond columnals, fish frag-
ments, glauconite, silt size quartz grains,
argillaceous  material, T — 5

Dark shale unit of Saxvnere

Shale, dark gray, platy, quartzose, non-
calcareous, ...
Quartzitic  conglomeratic

dark
gray to olive gray, weathers pale orange,
quartz grains are fine sand-size, pebbles of

indstone,

orange siltstone up to 15 mm., non-
calcareous, abundant conodonts, fish frag-
ments, and phosphate pebbles all visible
on weathered surface. Contact wath under-

lying formation arregular.  Residue (hy-
drofluoric acid): conodonts  (lower Car-

boniferous—eul ), fish graments. 2
Total dark sale unit . 3 I
Unconformaty
DEvosias

Logan Guich Member, Three Forks Formation
Dolomitic siltstone, weathers gravish orange.

LOCALITY 10
Clarks Fork Canyon, NE'4 NEY sce. 7, T. 56 N., R.
103 W., Decp Lake quadrangle (15 min.), Wyoming.
Section described by Savpuere (1963, p. C17). Sanprerc's
sample CF16Y from the basal | in. of the Madison Lime-
stone at this locality contains lower Carboniferous—cal
conodants,

LOCALITY 11
Cottonwood Canyon, north wall of canyon, Big Horn
Mountains, sec. 34, T, 57 N, R. 93 W, Cody sheet (Army
Map Service), Wyoming.
Thickness
(feet, inches)
MississippiAN
Madison Limestone (basal)
Calearenite, light olive gray, weathers very
pale orange, v. fine sand-size particles,
fragmental  texture, abundant  crinoid
columnals especially in upper 1 ft. Residue
(acetic  acid):  conodonts,  including
Siphonodella  obsoleta,  Spathognathodus
crassidentatus, and Polygnathus inornata;
agglutinated foraminifers, dolomite
rhombs,

Dark shale unit of Savvsere (in part)

Dolomine  calcilutite, very  pale  orange,
weathers gravish orange, coarse silt-size
particles, molds  remain  where  fossils
have been leached. Separated from under-
lying unit by a distinct discontinuity sur-
face. Calcite vugs developed just above
this surface. Residue (acetic acetic) from
upper 3 ft. only:  conodonts  (lower
Carboniferous—enl),  dolomite  rhombs.
pyrite. TSt | 7

Devoxian
Diark shale unit of Saxpsere

Dolomitic calcilutite, pale grayish orange,
weathers grayish orange, coarse silt-size
particles.  Residue  (acetic  acid), from
lower 1 ft. only: conodonts (lower S.
costates Zone), fish fragments, dolomite
IO oo s S 1 8

Dolomitic  caleillutite,  very  pale  orange,
weathers grayish orange, coarse silt-size
particles. Residue (acetic acul): conodonts
(lower S. vostarus Zone), hsh fragments,
dolomite rthombs, .. 1 1

Dolomitic  calcilutite,  at  top s 3-in,
medium dark gray shale bed. Conodonts
from this 3-in. bed were described by
Evsincron, e al. (1961). Middle (2
ft.. 1 in.) is a dolomitic calcilutite, very
pale orange, weathers grayish orange,
coarse silt-size particles. Base is a 3-in.
dark gray shale bed. Residues from the
two shales and  the dolomite  (gasoline
method  and  acetic acid):  conodonts
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(lower 8. costates Zone), fRsh fragments,
megaspores, silt-size quartz grains, dolo-
mite rhambs, T e 7
Dolomitic calailunte, pale gravish orange,
weathers grayish orange, coarse silt-size
particles, some  subrounded  “floating”
quartz sand grains (0.5-1.0 mm.), fish
fragments, Base (8 n.) 15 a conglomerare,
pale  yellowish brown and dark  gray,
weathers grayish orange, matrix s dolo-
mitic calcarenite, v. fine sand-size particles;
abundant “floating”  quartz sand  grains
{0,5-1.0 mm.), phosphatic pebbles, white
dolomite clasts (up to 20 mm.), hsh frag-
ments and conodonts visible in matrix.
Reswlue (acenic acetic): conodonts (lower
8. costatus Zone), hsh (ragments, quartz. 4 4
3

Total dark shale unit ; " 13
Unconformity
evonian
JeHerson Formanon

LOCALITY 12
South Fork Rock Creek, north side of creek, Big Horn
Mountains, SW ' sec. 25, T. 52 N., R. 84 W., Sheridan
shicet (Army Map Service ), Wyoming.

Thickness
(fect, inches)

MississtppiaN
Mudisan Limestone (basal)

Dolomitic  caleilutite,  very  pale  orange,
weathers grayish orange, coarse  silt-size
particles, molds  remain where  Tossils,
(e, cnnoid  columnals)  have  been
leached, =

Drark shale unit of Saxorire

Dalomitic calalutite,  very  pale  orange,
streaked with grayish red, weathers pale
grayish orange, coarse siltssize  particles. | 2

Conglomerate, upper 4 ine s dolomatic
calcilunite, very pale orange, coarse silt-size
particles, abundant “foating” quartz sand
grains (0L5-1.0 mm.); lower 2 0, s con-
j.:]umcr.'llc. gra)'i:\h red.  weathers  moud-
erate reddish  orange, with  subrounded
quartz sand grans (1-2 ), fsh plates
(up to 5 mm.), and conodonts visible in i
hematitic  dolomitic matrix.  Residue
{acetic acd): conodonts (lower Carbomf-
crows—enl ). e a 6

= -1

Total dark shale umit .
Unconformity
DEvoNian
Jefferson Formation
LOCALITY 13
Boxelder Canyon, Black Hills, SEY SW'e SE'M see,
7. 7. 2 N, R, 6 E., Piedmont quadrangle 7-': min.),

South Dakota. Section described by Kuaveesr & Funrsisn
(1962, p. 2074-2075).

LOCALITY 14
Teton Canyon, south wall of canvon (approx. sec. 32,
T, 44 N, R, 17 W, unsurveyed), and west wall of

canyon (approx. see, 5, T. 43 N., R. 117 W, unsurveyed),
Teton Range, Driggs sheet (Army Map Service), Wyoming.

Thickness
(fect, inches)

MississippiAN

Lodgepole Limestone (basal)

Dolomitic  calcarenite, light olive gray to
medium  gray, weathers pale yellowish
brown, v. fine sand-size particles, frag-
mental  texture.  Residue  (acetic acud):
conodonts  (lower 8. erenulata Zone),
crinoid  columnals, glauconite  including

gastropod steinkerns, dolomite thombs, .5
Duark shale umit of Saxpuire
Siltstone,  medium  light  gray,  weathers
maoderate brown, coarse silt-size particles,
quartzose,  shightly  calcareous, impres-
sions of Taonurus on weathered surface. . 9 10
Shaie, medium dark gray, platy, gaurtzosc,
shightly  caleareovs.  Residue  (gasoline
methad): conodonts  (lower  Carbonifer-
=L sttt s e | v 4
Toral dark shale wniv cooio i 10 2

Uncontormity
DEvoNtaN
Lagan Gulch Member, Three Forks Formation(7 )
Covered interval of 56-60 ft. may be re-
ferable to the Logan Gulch  Member,
Below this covered amterval s brown
fetid dolomite typical of the Jefferson
Formaton,

LOCALITY 15
Dinwoody Canyon, Wind River Range, SW' NW'Y
NWy osec. 120 T 4 N, R, 6 W., Hays Park quadrangle
(7-'% min.), Wyoming.
Thickness
(feet, inches)
Devoniax

Madison Limestone (basal)

Dolomitic  calalutite, light brownish  gray,
streaked with pale red, weathers grayish
orange pink and pale yellowish brown,
coarse silt=size particles.  Residue (acetic
acid): conodonts (lower §. costatus Zone),
fish fragments, dolomite rhombs. . 4

Dark shale unit of Saxpuera

Quartzose sandstone, pale red, weathers light
greenish gray and moderate orange pink,
medium sand-size particles, calaite cement,
fish  fragments  and  conodonts  visible
with hand lens (l4x). Residue (acetic
acid:) conodonts (lower 8. costatus Zone). 2

Dolomite, pale red, weathers hight brown,

v. fine sandssize  particles,  “floating”
quartz sand grains (0.25-0.5 mm.), calate
F e 111 1| USO8 6

Shale, grayish red, platy, guartzose, shghtly
calcareous.  Residue  (gasoline  method )
conodonts (lowes 8, costats Zone), ...

e | M2
ra | ™

Total dark shale unit ... .

Unconformuty

Darby Formation of Buackwrrork (1918),

upper part only
Dolomite, light

brownish  gray, weathers
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very pale orange, coarse silt-size particles,

abundant “floating” quartz sand grains

(0.5-1 mm.), calcite cement.,

Dolomite, yellowish  gray, mottled  with
grayish red, weathers moderate  reddish
orange, coarse  silt-size particles, caleite

cement.

Total Darby Formation measured ... .

w | R
~3 | =3
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LOCALITY 16

South side of Bull Lake Creck, Wind River Range,
! s SWl NEY NEY% sce. 10, T. 2 N, R, 4 W,, Bull Lake
West quadrangle (7-Y2 min.), Wyoming. Section de-
scribed by Keaeper (1958, p. 1083). Bed number 1 is
now assigned to the Madison Limestone, beds number 2
to 5 are now assigned to the dark shale unit of Sanpserc
and the remaining beds to the Darby Formation of Brack-
weLper (1918).

| Rejected names enclosed within square brackets)

Apatognathu;, 28

A. varians, 11, 28
Bakken Formation, 8
| Bispathodus), 22

| B. aculeatus], 24
| Branmehla], 22
| Bryantodus camurus |, 26

| B. microdens], 26
Bushberg Sandstone, 13
Cassadaga Stage, 4
Champ Clark Group, 4
Chattanooga Shale, 4
Cheiloceras Stufe, 4
Chouteau Formation, 4, 16, 18, 19, 25
Clymenia Stufe, 4
conudont zones, 11
| Ctenognathodus), 22
| Crenognathus), 22
| Ctenopolygnathus], 19
Cymaclymenia, 4
Cyrtoclymenia, 4
Darby Formation, 5
dark shale unit, 8
Devoman-Mississipian boundary, 2
Dinodus, 24

D. fragosus, 24, 25

D. leptus, 25

D. youngquisti, 25
Elictognathus, 25

E. bialata, 25

| E. costata), 26

E. fulcrata, 25

E. lacerata, 25, 26
Ellicott Shale, 4
Englewood Formation, 10, 30
English River Siltstone, 4
Falcodus, 27

F. angulus, 27

F. conflexus, 27
Gassaway Member (Chattanooga), 4
Gattendorfia Stufe, 2, 11, 15
Germany, 2, 14, 17, 21, 22 .24, 27
Gnathodus kockelt Zone, 11
Gowanda Shale, 4
Hanmibal Formauon, 4, 16, 18, 19, 25
leriodus, 2, 28

1. angustus, 29

I. constrictus, 29

1. costatus, 29

1. curvatus, 29

[1. darbyensis|, 30

1. gracilis, 11

1. latericrescens, 29

1. latsalatus, 29

[ mehli], 29, 30

1. symmetricus, 29
1. woschmudii, 29
Jeflerson Formation, 4

Kinderhook Group, 2, 21, 23, 27

Ladgepole Limestone, 10
| Macrepolygnathus], 13
Madison Limestone, §
Maple Mill Shale, 4, 30
| Mehlina), 22
M:mtana. 25
| Palmatodella sltima|, 27
Palmatolems, 30
| P. deflectens], 31
P. glabra, 12
[P. gonjoclymemae |, 31
P. gracilis, 30
P. gracilis gracilis, 31

P. gracilis sigmoudalis, 11, 31

P. perlobata, 30

P. quadrantinodosa Zone, 29

P. rhomboidea Zone, 3|

P. rugosa postera, 11

P. rugosa rugosa, 12
| Pandorina), 22
| Pandorinellina], 22
| Pandorodella], 30
Pelekysgnathus, 2, 29

[P. costatal, 30

| P. darbyensis], 30
Perteyelus Stufe, 11
Perrysburg Formation, 4
| Pinacodus), 27

| P. anomius|, 27

| P. brachys]. 27

| P. profundus), 27
Pinacognathus, 27

[ 9.7 deflecta), 26

P. pofunda, 27, 28
Polygnathus, 19

| P, abmormis], 20

| P. adola], 21

| P. anida], 20, 21

| P. basilicus |, 31

| P. biclavuda), 21

| P. cunulae], 20

P. commums, 21

| P, commumis bifureata], 21

| P. communis carina), 2|

| P. curta), 20

| P. cymbiformis|, 20)

P. delicatula, 22

| P. distorta], 20

| P. flabellum], 21

P. hassi, 15

[P. inaequidateradis], 20

[ P. inopinara], 20

P. tnornata, 15, 19, 20

| P. tnornata), 21

[P. irregeudaris], 20

| P. lanceolata ), 20

| P. lobata], 20

P. longipostica, 20

| P. longipostica |, 20, 21

| P. marcra], 21

|P. newalbanyensis|, 19

P. nodocostata, 15

P. obliguicostata, 22

| P. ortha], 20

[P, permarginata, 20)

| P. perplana), 21

P. perplexa, 11, 15

P. rhomboidea, 15

[P, rimulta], 22

P. robusticostata, 19

| P. sagitraria], 21

[ P. sanduskiensis], 22

| P. seaphal, 20, 21

| P. scobiniformis), 21

[P. spicata], 21

[P, scobimiformis|, 21

| P. spicata], 21

P. styriaca Zone, 2, 11, 15, 21, 22,

24

[P. subserrata], 20

| P. subtortilis], 20

P. symmetrica, 21, 27

| P. taxophora), 20

| P. undulosal, 21

[P. wyomingensis], 22
Polylophodonta, 12
Psendopolygnathus, 12

| P. apetodus|, 14

| Poasymmetrica], 14

| P. anirtra), 14

| P. brevimarginata), 14

| P. carinata], 14

| P. constricticarinata), 14

| P. corrugara], 14

[P, costata], 14

[P. crenulara), 14

P. dentilineatus, 2, 11, 14

| P. disterta), 14

| P exostylal], 14

| P. foliacea], 14

P. granulosa, 13

[ P. inaequicostata], 14

| P. irregrdaris], 14

[ P.itha], 13

| P. laciniata], 13

[ P. lobata], 14
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. marginata, 13
. microptinctata, 13
\ muiltistriata, 15
.

prima, 13

| P. projecta], 14

| P. striata), 14

| P subrugosa), 14
| P. suleafera], 14

r,
[

.P
P
P

triangedy snuequalts, 11, 14
triangula inacqualis Zone, 15,
19, 27, 28

triangula pinnata, 13

triangula triangula, 12, 13
triangula  trangula Lone, 13,
17. 26, 28

| P, varcostara ], 14
Rockford Limestone, 13

Sappington . Member

(Three  Forks

Formation), 6

Sealiognathus  anchoralis Zone, 13,
15, 17, 18

Scaphignathodus velifera Zone, 2, 11,

Siphonodella, 11,15

S

S

5.

coopert, 16, 17

S. crenulata, 18

crennlata Zone, 12, 13, 17
26

cduplicata, 11, 18

. wwosticha, 17

Aobara, 12, 16

. obsoleta, 17

v agriadrnplicara, 12, 17
v sandberg, 11, 17, 19
5. sexplicatal, 18

sulcara, 18

| Stphonognathus), 15
| 5. crenularal, 18
| 8. duplicata], 18
|8, wsolophal, 17
| 8. newalbunyensis|, 17

[S.

quadraplicata|, 17

| Scolenodella], 25

5.
s,
5.
5.

vestatal, 16
lacerata], 26
lateranodosa|, 26
tenera), 26

| sm'mog nathus|, 25

.f'lf!r,.ffzf.rf.fr

nln

[
[
[
|
8
|
[
|
|
|
[
[
|
[
|
|
|
|
|
|

L7

| 5.

S, amphelicta], 26

V. aneda), 26

4 al'rwmdfaj. 26

, anomaloides|, 26
N, arata], 26

. Palara), 25

Mdentata, 25
camura|, 26
caranara |, 26
costata), 26

dicha), 26

dicvocheia], 25
eura), 26
enrynota), 26
wsomeces|, 26
lacerata|, 26
macra), 26
micra ), 26
oliga], 26
pecta), 26
plecral, 26
syntyla], 26
tabulata), 26
teneri |, 26
trinodus), 26
tyla], 26
typical, 26

South Dakota, 30
| Spathodus], 22

| 8. abnormis), 22

. actedentatus |, 23
. chonteanensis), 23
. crassidentatus ], 23
oyedns ), 22

S, denticulatus|, 23
S. elongatus|, 23
S. mgosus|, 24

. macer|. 23
s

minlailnts

I
|
|
|
| 8. parvifossatus|, 22

| 8. parens|, 23

| 8. prlchellus), 23

[ 8. regudaris], 23

| 8. stabilis], 23
Spathognathodus, 22

S. abnormis, 22

8. acoleatns, 2,4, 11, 24

S. costatus Zone, 2, 4, 8, 11,

22, 24, 28, 29, 31

8. erassidentarus, 23

| 8. crassidentatus |, 23

|8, eyrins], 23

| 8. dupleara), 16

|8, exochus), 24

| S. flexus), 24

8. jugosus, 24

| 8, jugosus], 24

| S. longus], 22

| 8. macer], 23

| S, medraeris], 24

| 8. perlobara), 16

S, praelongus, 24

[ 8. quadruplicata], 16

| S. quintidentatus), 23

| 8. sexplicata], 19

S. stabilis, 23

| S. srigilis], 23

[ 8. tridentarus], 24
Strunian, 2
Sweetland Creek Shale, 4
Three Forks Formaton, 6
Tournaisian, 25

Trident Member (Three Forks, 6

Western Anstralia, 28
Wocklumeria Stufe, 2
Wyoming, 20, 22, 30
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