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THE AMSDEN FORMATION (MISSISSIPPIAN AND PENNSYLVANIAN) OF WYOMING

COELENTERATA OF THE AMSDEN FORMATION
(MISSISSIPPIAN AND PENNSYLVANIAN) OF WYOMING

By WiLLiaMm J. SanDo

ABSTRACT

The coelenterate faunas of the Amsden Formation of
Wyoming consist of 14 species that represent 11 genera dis-
tributed among the chaetetid hydrozoans and the rugose and
tabulate corals. Five new species and one new genus are
described in this paper. Coelenterates are rare or absent in
the Darwin Sandstone, Horseshoe Shale, and Ranchester
Limestone Members of the Amsden, but they form a signifi-
cant part of the invertebrate fauna of the Moffat Trail
Limestone Member. Although both Mississippian and Penn-
sylvanian forms are present in the Amsden, the Moffat Trail
fauna, which is of Late Mississippian (Chesterian) age, is
the only coelenterate assemblage that is significant for cor-
relation with other strata of similar age.

INTRODUCTION

This report is part of a larger work that deals
with the biostratigraphy of the Amsden Formation
of Wyoming. The project was undertaken in the
belief that the long and complex confroversy over
the age and correlation of the Amsden could be re-
solved by means of a comprehensive restudy of its
fauna. This report deals only with the coelenterates
collected from the Amsden Formation. Details on the
stratigraphy of the Amsden and the occurrence of
these fossils are given by Sando, Gordon, and Dutro
(1974). A summary of the occurrence of the coelen-
terate fossils of the Amsden is given in table 1 in
terms of stratigraphic units and localities described
by Sando, Gordon, and Dutro; locality data are
recorded in table 2.

Coelenterates form a relatively minor part of
the Amsden faunas; the entire assemblage of co-
elenterate fossils described from the Amsden con-
sists of only 14 species allocated to 11 genera. No

coelenterates have been found in the Darwin Sand-
stone Member, the lowest unit of the Amsden. The
Horseshoe Shale Member, a transgressive red silt-
stone and shale unit that overlies the Darwin, has
yielded only an indeterminate Chaetetes and five
species of corals representing four genera from rare,
thin marine limestone beds at widely scattered lo-
calities. Significant elements of this meager fauna
are Barytichisma amsdenense (Branson and Gre-
ger) from beds of Chesterian age (Anthracospirifer
welleri-shawt Zone, Composita poposiensis Subzone)
in the Wind River Range and two new species of
Neokoninckophyllum from the Rawlins hills, where
the Horseshoe Member contains beds of Early Penn-
gylvanian (Morrowan) age in the upper part (Neo-
koninckophyllum hamatilis Zone).

The greatest concentration of coelenterates occurs
in the richly fossiliferous marine limestone of the
Moffat Trail Limestone Member (Caninia Zone) in
western Wyoming which has yielded eight species
representing eight genera. The Moffat Trail fauna
is of Late Mississippian (Chesterian) age. The
chaetetid hydrozoans in this fauna are represented
by the first true Chaetetes to be described from the
Mississippian of North America. The rugose corals
are represented by a zaphrentoid species, two
cyathopsid species, and a species of Lonsdaleia
(Actinocyathus). The tabulate corals are repre-
sented by three syringoporoid species assigned to
three genera, one of which is new.

The Ranchester Limestone Member, a unit mostly
of Pennsylvanian age that overlies the Horseshoe
and Moffat Trail Members, has yielded only a single
species of Chaetetes.
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TABLE 1.—Distribution of described coelenterates in the Amsden Formation of Wyoming
[Loecalities listed by collection numbers used by Sando, Gordon, and Dutro (1974)]

Horseshoe Shale Member Moffat Trail Limestone Member

Ranchester Lime-
stone Member

Species 1 2 8 4 5 7T 28b 27 36a 36c 36e 38 39 41 4872 78 74 76 76 77 78 79 80 88 90 91 92 93 103 104 105 109 121 122 124 126

Class Hydrozoa: .
Chaetetes wyomingensis
b TR) SN ——

cf. C. eximiug Moore
and Jeffords __.._. e e e e e e e e e e e e e e e | m—— e e —mm m—e - e mmm mmm e mmm me mmm mmm mmm mmm e wme o ——— e —a| XK
sp. indet .o . __me-n U * G, - S
Class Anthozoa:

“Amplexus” 8p. INdet —o.| o oo o el om e mee em e e e e mmm K [ e e e e mmm e e e e e e e —m—m . . —— —— m—— e ——] —
Zaphrentites? 8p. indet .| o L e ool el om oo o i min cm e oo X i men X dmm e e e e el e ci i e e e X e
(Branson and Greger).|__. __ ——_ . . . ? X X ——— X X X o oo e e e e e me e me s e mm e Mo e e mmm e e e me e | —ea

Neokoninckophyllum
hamatilis n. 8sp —--_- - e e e i e m—— - ——— ——— —— ——— mmm —— ——— —— ——) ———
inconstans n. sp e o mmm e o mm mm e m—— e mm mem ey ——e o mmm | —m

inia cf. C. di

Ci 3
(Meek) _._.____._
Turbinatocaninial sp ——__
Lonsdaleta (Actinocyathus)
stelcki (Nelson) __-__. |
Pleurosgiphonella drum-
mondi (Nelson) ____...
Multithecopora? amsdenen-|
8is n. sp -

(48]
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TABLE 2.—Checklist of Amsden coelenterate collection

C(t)ﬂ::: Permanent
num- institutional Name of locality Mountain range County Location Member
ber in number
report
1.__ USGS 5441-PC ___ Cherokee Spring_ Rawlins hills _______ Carbon .. Probably SW14 see. 11, T. Horseshoe
21 N R. 88 W. Shale.
2.._. USGS8071-PC ___ __. do oo . do e do - c__do o ____________ Do.
3--- USGS 3139-PC _._. ___ do o do —o do ____ NVNV%EV%%V%% 11, T. 21 Do.
4.__ USGS 8140-PC ___ Cherokee Peak .. __. do oo _ do —___ NE%véec 10, T. 21 N., R. Do.
5___ USGS 3085-PC __. __. do e d0 o _C do ___- SEI\}AI\{IE% sv%c 10, T. 21 Do.
7--- USGS 21727-PC __ Meadow Ranch ._ ___ do0 oo do _—__ SVV*I{{E;% svec. 25, T, 22 Do.
17___ USGS 19236-PC __ Long Creek Granite Mountains __ Fremont _ SW% sec. 23, T. 32 N,, R. Ranchester
Canyon. 4 W. Limestone.
26b_. USNM 487 _______ Amsden Hill ____ Wind River Range __ ___ do ____ Probably SW% sec. 32, T. Horseshoe
31 N,,R.99 W, Shale.
27__. USGS 19283-PC __ Cherry Creek ___ ___ do - - do ____ Prlgbablsfv‘?ec 30 T.31 N, Do.
36a_. UM2663 _________ _._ do o o do oo do -___ Probably sec. 19, T. 31 N., Do,
R.99 W.
36c.. UN2664a ________ ___ do oo do o ___ do - —__ do ................... Do.
36e__ USNM 487A ______ ___ 40 e oo do . ___ do____ _do _________________ Do.
38___ USGS 16897-PC __ Little Popo Agie __.do —____________ ___ do —___ NW%NW% sec. 19, T. 31 Do,
Canyon. N.,, R.99 W,
39___ USGS 14025-PC __ ___ do oo ___ do oo - do ____ SEI\?ASRE%QS\%: 13, T. 31 Do.
41___ USGS 19156-PC .. Soda Creek _____ Washakie Range -___ Teton ____ Sec. 5 T.45 N,, R. 110 W _ Do.
48.__ YPM 20107 ______. Wiggins Fork ___ ___ do —_________ Fremont _ SVYO’/g s‘?c 7, T. 42 N, R. Do,
72.._ USGS 6957-PC ___ Bear Creek _____ Salt River Range ___ Lincoln __ NE%SW¥%SW14 sec. 27, Moffat Trail
T.33 N, R. 117 W. Limestone.
73_.__ USGS 6960-PC ___ Moffat Trail ____ ___ do e do__._ NWY%NEY see. 3, T. 33 Do.
N, R. 117 W,
74___ USGS 22985-PC __ __. do - ___ do o ___ do____ ___ do .. Do.
75_.- USGS 22986-PC __ ___ do ___—______ ___ do o - do .- ___ do o ____ Do.
76-_-- USGS 22987-PC __ __. do oo o= do - ___ do ____ ___ do o~ Do.
77--- USGS 6960A-PC __ ___ d0 momeem o do o ___ do____ ___ d0 c . Do.
78__. USGS 6960B-PC __ ___ do . _____ ___ do o ___ do____ __.. do o Do.
79_.. USGS 22981-PC __ ___ dO oo do . _________ ___ do ____ ___ o Do.
80_._ USGS 22982-PC ._ _.__ do e do o ________ ___ do____ ___ do e Do.
88___ USGS 22992-PC __ Peak 9837 __.___ _._ do —cmo do ____ NEllA %sc 34, T. 34 N, R. Do.
117
90___ USGS 22995-PC __ Covey Cutoff —edo o ___ do____ NW%NE% see. 27, T. 34 Do.
Trail. N., R. 117 W,
91___ USGS 22996-PC __ ___ do oo o do oo ___ do ____ .__ do . Do.
92___ USGS 6965-PC ___ __. do coeme o~ o do o ___ - do____ ___ d0 . Do.
93__._ USGS 6951-PC ___ ___ dO0 mmem do oo ___ do ____ ___ A0 e~ Do.
103_-._ USGS 17905-PC __ Haystack Peak __ ___ do oo ___ do ____ Cen{cer sec. 19, T. 34 N,, R. Do.
117
104___ USGS 17906-PC __ __._ do - ____ ___ do o ___ do ____ ___ do ___________________ Do.
105___ USGS 17907-PC __ __. do - ___ do o do._._ ___do o __________ Do.
109_.__ USGS 23002-PC __ Sogth indlan Snake River Range __ -_- do ____ NElyg %Sc 14, T. 38 N., R. Do.
ree 1
121.__ USGS 16208-PC __ Hoback Canyon - Hoback range —_____._ Teton ____ Sec. 2, T.38 N.,, R. 115 W _ Do.
122___ USGS 16209-PC __ ___ do oo L. do oo ___ do —_.. ___ do o~ Do.
124___ USGS 18799-PC __ ... do oo o do o - do ____ Sec. 3 T.38 N,, R. 115 W _ Do.
126___ USGS 22998-PC __ __._ d0 cmmeo oo do o ___ do ___. Sec. 2, T. 38 N R.115W _ Do.

The coelenterate faunas of the Horseshoe and
Ranchester Members are too meager and too poorly
known to be of much value in correlation of these
parts of the Amsden Formation. Barytichisma ams-
denense (Branson and Greger), from the Mississip-
pian part of the Horseshoe, is unknown outside of
the Amsden and is the first Mississippian species
to be assigned to the genus Barytichisma, which was
previously known only from beds of Early Pennsyl-
vanian age. Neokoninckophyllum hamatilis n. sp.

and N. inconstans n. sp., from the Pennsylvanian
part of the Horseshoe Member, are also known
only from the Amsden Formation; other described
species of Neokoninckophyllum in North America
range through most of the Pennsylvanian. The only
coelenterate found in the Ranchester Member is a
poorly preserved species of Chaetetes most similar
to Chaetetes eximius Moore and Jeffords from the
Early Pennsylvanian of Texas and Oklahoma.
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The coelenterate fauna of the Moffat Trail Lime-
stone Member offers a more fruitful basis for cor-
relation. Most of the described species in this fauna
have been found elsewhere in the western United
States in the Caninia Zone, also known as Zone K
in the biostratigraphic scheme of Sando, Mamet,
and Dutro (1969). This zone has been correlated by
means of Foraminifera with the middle and upper
parts of the Chesterian Series of the midcontinent
region and with the latest Visean (V3c,) and early
Namurian (E,; and E,) of Europe. Characteristic
of Zone K are the large cyathopsid corals allocated
to Caninia nevadensis (Meek) and the related spe-
cies C. excentrica (Meek), C. enormis Easton, and
C. montanensis Easton which are known elsewhere
from the Surrett Canyon Formation and Monroe
Canyon Limestone of Idaho, the Big Snowy Group
of southwest and central Montana, the upper parts
of the Great Blue Limestone and Green Ravine For-
mation of central Utah, and the Ochre Mountain
Limestone and Chainman Shale of western Utah.
Zone K is also characterized by a proliferation of
distinctive syringoporoid corals. Among the Moffat
Trail representatives of this group is Duncanopora
duncanae n. sp., a species known from the Surrett
Canyon Formation and Monroe Canyon Limestone
of Idaho and the Green Ravine Formation of Utah.
Pleurosiphonella drummondi (Nelson), another Mof-
fat Trail syringoporoid, occurs in the upper part of
the Etherington Formation of western Canada.
Another characteristic Zone K coral is Lomnsdaleia
(Actinocyathus) stelcki (Nelson), which occurs in
the Surrett Canyon Formation and Monroe Canyon
Limestone of Idaho, the Green Ravine Formation of
Utah, and the Etherington Formation of western
Canada. Zone K coelenterates not certainly known
outside of the Moffat Trail Limestone Member of
the Amsden are Chaetetes wyomingensis n. sp.,
Multithecopora? amsdenensis n. sp., and Turbina-
tocaninia? sp.

The classification of the chaetetid hydrozoans fol-
lowed in this paper is taken from Sokolov (1950,
1955). The Rugosa are classified according to Hill
(1956). Tabulates are regarded as an order, follow-
ing Hill and Stumm (1956), but the families are
taken from Sokolov (1962).

Morphologic terminology follows that of Hill
(1956) and Hill and Stumm (1956) with the ex-
ception of the terms “alar diameter” and “calicular
angle,” which were defined by Sando (1961). The
terminology of microstructural elements is that of
Kato (1963). In descriptions of solitary corals
where the terms “left” and “right” are used, these

THE AMSDEN FORMATION (MISSISSIPPIAN AND PENNSYLVANIAN) OF WYOMING

terms are in reference to the cardinal-counter plane
when the corallum is viewed from below with the
cardinal septum oriented toward the observer.
Photographs and drawings of serial transverse thin
sections of solitary corals are oriented so as to be
looking up the corallum axis toward the calice and
the cardinal septum is toward the bottom of the
plate.

Specimens studied are in the collections of the
U.S. National Museum, Washington, D.C. (USNM),
the Department of Geology, University of Missouri,
Columbia, Mo., (UM), and the Peabody Museum
of Natural History, Yale University, New Haven,
Conn., (YPM). Detailed locality data are given in
the Register of Amsden Fossil Collections in Sando,
Gordon, and Dutro, 1974.

I am indebted to the late Helen Duncan for tech-
nical review of the manuscript and particularly for
her advice concerning the taxonomy of the Chaeteti-
dae. Thanks are also extended to W. A. Oliver, Jr.,
for his review of the manuscript. Thin sections were
prepared by K. R. Moore, and photographs were
made by D. H. Massie (thin sections) and R. H.
McKinney (exteriors).

SYSTEMATIC PALEONTOLOGY

Phyllum COELENTERATA
Class HYDROZOA
Group CHAETETIDA

Family CHAETETIDAE

Discussion.—Among the most interesting of the
Amsden fossils are the colonial organisms classified
as chaetetids. Although the taxonomic position of
this poorly known group was doubtful for many
years, Sokolov (1950, 1955) has presented convinc-
ing arguments for interpreting it as an ancient
member of the Class Hydrozoa and has pioneered
in the discrimination and description of genera. Ac-
cordingly, the classification and morphological ter-
minology used by Sokolov are followed in this paper.

Because of their similarity to the Bryozoa, an
appreciable number of bryozoan species were for-
merly allocated to the chaetetids. Aside from these,
the valid North American record of the Chaetetidae
is almost exclusively Pennsylvanian, in fact so over-
whelmingly so that the group, and particularly the
genus Chaetetes, has been regarded generally as an
index to beds of Pennsylvanian age in North Amer-
ica. However, rare Mississippian occurrences were
recorded by Stouder (1938, p. 284) and H. M. Dun-
can (in U.S. Geological Survey, 1965, p. A122; 1966,
p. A112) in the Chester Series of Kentucky. More-
over, the worldwide range of the group is from
Ordovician to Miocene (Sokolov, 1955, p. 95), and
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the Chaetetidae are common throughout the Car-
boniferous in Europe (Sokolov, 1939, p. 411). It
is not surprising, therefore, to find this group repre-
sented in both the Mississippian and Pennsylvanian
parts of the Amsden Formation.

The identifiable Amsden forms are all allocated
to the genus Chaetetes Fischer. Two species, both
similar to Chaetetes milleporaceus Milne-Edwards
and Haime, are recognized in the Amsden material,
one in the Mississippian part and the other in the
Pennsylvanian part of the formation.

Chaetetiform trepostomatous bryozoans occur
sparingly in the Moffat Trail Member of the Ams-
den along with Chaetetes wyomingensis n. sp. These
bryozoans formed spherical or hemispherical colo-
nies of size comparable to that of the Chaetetes, are
composed of polygonal to rounded-polygonal tubes
of comparable diameters, and have horizontal par-
titions similar to the tabulae of Chaetetes. Although
the bryozoans are not formally described in this
paper, it seems desirable to point out features by
which they may be distinguished from the chaetetids
(compare plates 1 and 2):

1. The wall structure of the bryozoans is laminar,
as compared to the trabecular wall structure
of the chaetitids.

2. The walls of the bryozoans are thinner (0.01 to
0.03 mm, average about 0.02 mm) than those
of the Amsden Chaetetes.

3. The bryozoans are composed of tubes of two
distinet sizes (smaller ones are acanthopores
or mesopores), whereas the Amsden Chaetetes
have tubes of relatively uniform diameter.

4. The bryozoans lack pseudosepta. Reproduction is
by fission in which vertical partitions arise
from the floors of horizontal partitions so that
the vertical partitions are always complete in
transverse section. In Chaetetes, vertical par-
tions arise from one or more sides of the walls
of the tubes so that many are incomplete in
transverse section.

Genus CHAETETES Fischer von Waldheim in Eichwald, 1829

Chaetetes wyomingensis n. sp.

Plate 1, figures 1-3

Description.—Colony seemingly regularly or ir-
regularly spherical or hemispherical, composed of
radially diverging cells. The largest colonies (includ-
ing holotype) were at least 6 cm high and 13 cm in
diameter; most of the specimens are fragments of
smaller size than this, and the actual size of the
colonies was probably considerably larger than the
largest measured specimen. The specimens are all
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composed of partly silicified, moderately to strongly
recrystallized calcite.

In transverse section (pl. 1, fig. 1), the cross
sections of cells are polygonal, mostly hexagonal,
but rarely quadragonal or pentagonal. They are
equidimensional to elongate, but not meandroid, and
fairly uniform in diameter. Visceral spaces are
angular to rounded. Cell walls are straight and un-
beaded. Wall microstructure is faintly trabecular
(pl. 1, fig. 3). Maximum diameter of the visceral
space ranges from 0.12 to 0.45 mm; the average
per colony ranges from 0.28 to 0.35 mm (table 3).
Minimum diameter of the visceral space ranges
from 0.11 to 0.42 mm ; the average per colony ranges
from 0.23 to 0.29 mm (table 3). Wall thickness
ranges from 0.02 to 0.05 mm ; the average per colony
ranges from 0.30 to 0.36 mm (table 3). Pseudosepta
are common, present in about 10 to 20 percent of
the cells. Fission is mostly bipartite, rarely tri- or
quadripartite; all stages of fission are commonly
visible.

In longitudinal section (pl. 1, fig. 2), the cells
appear as straight to slightly sinuous tubes that
have generally parallel walls except where fission
has taken place. There is some evidence for fission
being more common at some levels of the colony than
at others. Evidence of complete fission is rare.
Tabulae are mostly complete, that is, their traces
ordinarily extend uninterruptedly from one side of
the wall to the other; incomplete traces apparently
are the result of poor preservation. Tabulae are
horizontal and flat to very slightly concave upward.
Tabular thickness is approximately 0.01 mm but is
difficult to measure owing to difficulty in differentiat-
ing true tabular structure from ecrystalline over-
growths. Tabulae in adjacent cells may or may not
be coincident in position; the majority are non-
coincident. Tabular spacing is generally relatively
constant from one cell to another in a given colony.
Although some colonies exhibit nontabulate zones
of 1 or 2 mm thickness, these do not persist through-
out the colony and appear to be a function of preser-
vation. The average tabular frequency is about four
tabulae per mm and is relatively constant from one
colony to another. Individual tabulae are ordinarily
spaced 0.10 to 0.77 mm apart.

Discussion.—Chaetetes wyomingensis is the first
true Chaetetes to be described from the Mississipian
rocks of North America. Its occurrence in the Ams-
den Formation is confined to the Caninia Zone of
the Moffat Trail Member in western Wyoming.
Foraminifera in three of the five collections are in-
dicative of Foraminiferal Zones 17 or 18, an interval
of early Namurian (E,-E,) age.
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TABLE 3.—Measurements (in mm) of Chaetetes wyomingensis
n. 8p. in transverse section

[Each parameter is represented by 20 rements per i ]

Maximum diameter Minimum diameter

USNM of visceral space of visceral space ‘Wall thickness
specimen

number Range Average Range Average Range Average
165082 _. 0.22-0.44 0.33 0.21-0.42  0.29 0.02-0.05 0.036
165081 __ .17-.45 .30 .15-.30 .23 .02-.05 034
165083 _. .22-45 .35 .15-.38 27 .03-.04 .035
165084 __ .21-.38 .30 .15-.30 23 .02-.04 .030
1656080 -_ .12-.34 28 .11-29 .23 .02-.05 .032

Comparison with other North American species
is based on descriptions and illustrations of a topo-
type of Chaetetes milleporaceus Milne-Edwards and
Haime (Middle Pennsylvanian of Indiana) published
by Lane and Martin (1966) and of three species
from the Lower Pennsylvanian of Texas and Okla-
homa by Moore and Jeffords (1945). Chaetetes
wyomingensis is similar to C. milleporaceus in the
average diameter of its visceral spaces and in its
average tabular frequency but is readily distin-
guished by its thinner cell walls (about 0.03 mm vs.
0.065 mm in C. milleporaceus) and its relatively
abundant pseudosepta. Moreover, C. milleporaceus
formed lenticular colonies whereas C. wyomingensis
appears to have formed large spherical or hemi-
sphericgl colonies.

The new Amsden species is also readily differenti-
ated from C. eximius, C. favosus, and C. subtilis
(all described by Moore and Jeffords, 1945, p. 191-
195) on the basis of its thinner cell walls. C. eximius
and C. favosus have about the same average visceral
space diameter as C. wyomingensis, but the Penn-
sylvanian species have beaded walls. C. subtilis has
straight walls but has a smaller visceral space di-
ameter. Pseudosepta are rare in C. favosus and C.
subtilis. Tabulae are also rare and commonly in-
complete in these two species, but preservation may
be a factor in this feature. Tabular frequency in
C. eximius is greater than that of C. wyomingensis.

Occurrence and abundance.—Moffat Trail Lime-
stone Member: collections 72(2), 77(1), 78(1),
79(2+), 80(1), Lincoln County, Wyo.

Specimens.—Holotype, USNM 165080 ; paratypes,
USMN 165081-84.

Chaetetes cf. C. eximius Moore and Jeffords

Plate 1, figures 4-7

Description.—Colony seemingly large, massive,
exact form unknown, composed of radially diverg-
ing cells. The species is known from one completely
silicified specimen that was at least 5 em high and
10 cm in diameter.
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In transverse section (pl. 1, fig. 6), the cross sec-
tions of cells are polygonal, mostly hexagonal, but
rarely quadragonal or pentagonal. They are equidi-
mensional to elongate, but not meandroid, and fairly
uniform in diameter. Visceral spaces are angular
to rounded. Cell walls are straight and unbeaded.
Wall mierostructure is obscure but seemingly trabe-
cular (pl. 1, fig. 4). Maximum diameter of the
visceral space ranges from 0.20 to 0.44 mm; the
average per colony is 0.33. Minimum diameter of
the visceral space ranges from 0.16 to 0.33 mm;
the average per colony is 0.26. Wall thickness
ranges from 0.04 to 0.7 mm; the average per colony
is 0.055. Pseudosepta are very rare in some sections
and common (visible in 10 to 20 percent of the
cells) in others. Where present, fission is mostly
bipartite but may be tri- or quadripartite; all stages
of fission may be seen.

In longitudinal section (pl. 1, figs. 5, 7), the cells
appear as straight to slightly sinuous tubes that
have generally parallel walls. Evidence of complete
fission is rare. Tabulae are extremely rare in most
sections, probably owing to poor preservation. They
are complete or incomplete, mostly horizontal, and
flat to very slightly concave upward. In well-pre-
served parts of the colony, the tabulae are spaced
0.10 to 0.30 mm apart, and the average tabular fre-
quency is about six or seven tabulae per mm.

Discussion.—This species is based on a single
completely silicified specimen from the Ranchester
Member and is of Pennsylvanian age. Because the
poor preservation of the material leaves some doubt
as to the frequency of the tabulae, it does not seem
advisable to give this species a new name.

Chaetetes cf. C. eximius is similar to C. wyoming-
ensis in visceral space diameter, cell shape, and
apparently in the form of the colony, but it is readily
distinguished by its thicker cell walls. Moreover,
where tabulae are preserved, the average tabular
frequency is greater in the Pennsylvanian form.

The Amsden species seems most similar to Chae-
tetes eximius Moore and Jeffords (1945, p. 191, figs.
207, 208) but has straight instead of beaded walls
and has slightly thicker walls. Its cells are larger
than those of C. subtilis Moore and Jeffords (1945,
p. 194, figs. 211a-d), and it has more numerous
pseudosepta than that species. It is distinguished
from C. favosus Moore and Jeffords (1945, p. 193,
figs. 209, 210) by its straight walls, more numerous
pseudosepta, and slightly thicker walls. It differs
from C. milleporaceus Milne-Edwards Haime (see
Lane and Martin, 1966) in having slightly thicker
walls, more numerous pseudosepta, and a greater
tabular frequency.
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Occurrence ond abundance.—Ranchester Lime-
stone Member: collection 17(1), Fremont County,
Wyo.

Specimen.—Figured, USNM 165085.

Chaetetes sp. indet.
1918. Chactetes? Branson and Greger, p. 313, pl. 19, figs.
21, 22,

1937. Chaetetes? sp. Branson, p. 652,

Description.—Two fragmentary, completely silici-
fled specimens approximately 4 mm high by 4 mm
in diameter cannot be assigned to any known species
owing to poor preservation of internal structures.
The general morphology of these specimens is essen-
tially the same as that of the two species described
previously in this report. As in C. cf. C. eximius,
evidence of fission is rare and tabulae are rare, prob-
ably as the result of silicification. Visceral space
diameters are within or close to the ranges of both
species previously described; maximum diameter
ranges from 0.20 to 0.39 mm and averages 0.28 mm,
whereas minimum diameter ranges from 0.14 to
0.31 mm and averages 0.22 mm, as measured in one
specimen (UM 2664). Wall thickness is close to that
of C. cf. C. extmius, ranging from 0.04 to 0.07 mm
and averaging 0.056 mm (UM 2664).

Morphologically, the species seems to be closer to
C. cf. C. eximius from the Ranchester Member in
central Wyoming rather than C. wyomingensis from
the Moffat Trail Member of western Wyoming. How-
ever, crude preservation of internal structures by
silicification leaves doubt concerning wall thickness
and number of tabulae.

Occurrence and abundance.—Horseshoe Shale
Member: collections 26b (1), 36c (1), Fremont
County, Wyo.

Specimens.—Unfigured, USNM 487 and UM 2664.

Class ANTHOZOA
Subclass ZOANTHARIA
Order RUGOSA
Suborder STREPTELASMATINA
Superfamily CYATHAXONIICAE

Family AMPLEXIDAE
Genus AMPLEXUS Sowerby, 1814

“Amplexus” sp. indet.

Plate 3, figures 26-29

Deseription.—This category includes five speci-
mens, four of which appear to be immature forms,
from a single locality. The largest specimen in the
lot is the one illustrated on plzte 3. This specimen
is about 28 mm long and attains a maximum di-
ameter of 14 mm, at which there are 26 short major
septa. Minor septa are absent. The corallum is
cylindrical and slightly curved, and the cardinal
septum is on the concave side of the corallum. Serial
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transverse sections (pl. 3, figs. 26-29) suggest that
the early part of the corallum (up to a diameter of
about 9 mm) is characterized by a zaphrentoid septa
plan like that of the genus Zaphrentites Hudson.
Later sections are characterized by amplexoid re-
treat of the major septa. Tabulae appear to be more
or less flat and complete, downturned at the margins
and depressed in the cardinal fossula. Dissepiments
are absent.

Discussion.—Easton (1962, p. 31) pointed out
that the genus Amplexus has been so broadly ap-
plied as to include corals of uncertain phylogenetic
relationship. Hill (1940, p. 147-148) also suggested
that the group is probably polyphyletic. Moreover,
the early stages of the type species are unknown,
and until that is determined, species cannot be as-
signed to Amplexus with any degree of certainty.
Easton (1962, p. 31) erected the genus Fasciculiam-
plexus, based on a species whose early stages are
known, as a partial solution to this nomenclatural
problem. According to Easton, Fasciculiamplexus
may have developed from Fasciculophyllum Thom-
son by continuation of an amplexoid trend. Although
the Amsden coral here provisionally called “Am-
plexus” has many features in common with Fascicu-
liamplexus, its cardinal fossula is on the concave
side of the corallum, rather than on the convex side
as in Easton’s genus. I am therefore reluctant to
refer it to Fasciculiamplexus. Because the Amsden
material is meager and generally poorly preserved,
it is impractical to base a new genus on it; hence
the old designation “Amplexus” is retained.

Occurrence and abundance.—Horseshoe Shale
Member : collection 41(5), Teton County, Wyo.

Specimens.—USNM 165088.

Family HAPSIPHYLLIDAE
Genus ZAPHRENTITES Hudson, 1941

Zaphrentites? sp. indet.

This category includes four small, imperfectly
preserved horn corals that have a simple zaphren-
toid septal plan and cardinal fossula on the concave
side of the corallum. The largest specimen is about
30 mm long and attains a maximum diameter of
about 15 mm, at which there are 27 major septa.
In the absence of better material, it is impossible
to determine whether these specimens represent the
mature stages of Zaphrentites or are merely imma-
ture stages of amplexoid corals such as “Amplexus”
or Barytichisma.

Occurrence and abundance.—Moffat Trail Lime-
stone Member: Collections 76 (1), Lincoln County;
121 (2), Teton County. Horseshoe Shale Member:
Collection 48 (1), Fremont County, Wyo.

Specimens—USNM 165089, 165030; YPM 2010.
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Genus BARYTICHISMA Moore and Jeffords, 1945
Barytichisma amsdenense (Branson and Greger)
Plate 3, figures 1-25

1918. Zaphrentis amsdenensis Branson and Greger, p. 313,
pl. 19, figs. 19, 20.

1937. Zaphrentis amsdenensis Branson and Greger. Bran-
son, p. 652.

1950. Zaphrentis amsdenensis Branson and Greger. Bassler,
p. 220.

Diagnosis.—Solitary, moderately curved, trochoid
to ceratoid corals that have a cardinal septum on the
concave side of the corallum. Corallum as much as
50 mm in length and 23 mm in maximum diameter
and having as many as 38 major septa at maturity.
Calice moderately deep and having a slightly de-
pressed floor. Exterior marked by prominent septal
grooves and interseptal ridges and transverse wrin-
kles and fine growth lines. Theca thick. In young
stages, major septa axially confluent and grouped
in quadrants that are marked by a well-defined car-
dinal fossula, alar pseudofossulae, and less readily
identified counter septum. Ephebic stage character-
ized by amplexoid retreat of major septa on upper
surfaces of tabulae. Minor septa absent. Tabulae
mostly complete, more or less horizontal, but bent
downward marginally, and deeply depressed in car-
dinal fossula. Dissepiments absent. Septal micro-
structure of the feather type of Kato (1963).

Description of lectotype.—The type lot (UM
2663) consists of six free coralla of yellowish cal-
cite preservation evidently collected from float. The
largest specimen in the lot is chosen as the lectotype;
this specimen appears to be the one illustrated by
Branson and Greger, although their illustrations are
not clear enough to be certain.

The lectotype (pl. 3, figs. 1-18) is a nearly per-
fect specimen, lacking only the walls of the calice,
which were broken off down to the floor of the calice.
The corallum is 50 mm long and attains a maximum
diameter of 28 mm. The corallum is trochoid, mod-
erately curved, and has an apicai angle of about
44° and a calicular angle of about 16°. The cardinal
septum is on the concave side of the corallum and
is located slightly to the left of the plane of curva-
ture. The transverse section of the corallum is ap-
proximately circular throughout the growth. The
broken calice (pl. 3, fig. 15) reveals 38 major septa
that exend from the periphery one-half to two-thirds
of the radius on the axially-depressed tabular floor
of the calice. The cardinal septum is reduced to a
low ridge at the end of a parallel-sided fossula that
has a depressed floor. No minor septa are present.
Longitudinal ornamentation consists of broad,
slightly elevated interseptal ridges 1 to 1.5 mm wide
in the mature parts of the corallum. Transverse or-
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namentation consists of growth wrinkles 2 to 4 mm
apart and finer growth lines. The exterior has been
modified by solution weathering so that all orna-
mentation is subdued.

Ontogeny in the lectotype was studied by means
of 14 serial transverse sections (table 4; pl. 3, figs.
1-14). Seven thin sections were cut at intervals of
approximately 56 mm beginning at a level just below
the floor of the calice down to a level 6.3 mm above
the tip. The remaining, earliest part of the speci-
men was studied by the serial peel technique de-
scribed by Sando (1967).

The obvious lack of a significant part of the
counter side of the corallum, probably due to solu-
tion weathering, seriously limited the completeness
of observations made in the earliest 4.3 mm of the
specimen. The earliest section studied (table 4, sec-
tion n; pl. 3, fig. 1) revealed only the cardinal
septum, two alar septa, and a cardinal lateral sep-
tum, but it seems probable that the counter and one
or more counter lateral septa were also present at
this stage. Moreover, the very earliest part of the
corallum (brephic stage) does not seem to have been
preserved. Section i (table 4; pl. 3, fig. 6) is the
first stage at which septal complements in the coun-
ter quadrants appear to be trustworthy. Accelera-
tion in the counter quadrants, which marks the later
stages, was first noted in this section.

In the absence of a section in which only the
protosepta are present, no brephic stage is recog-
nized in the lectotype. The neanic stage (table 4,
sections f to n; pl. 3, figs. 1-9) is characterized by
a well-defined cardinal fossula that contains a car-
dinal septum of variable length and thickness and
by axially confluent major septa. The neanic stage
is recognized up to an alar diameter of 12 mm and
a complement of 28 major septa. Section e (table
4; pl. 3, fig. 10) records the earliest noted appear-
ance of the mature characters of the corallum
(ephebic stage). The alar diameter is 14.5 mm, and
the corallum contains 34 major septa at this level.
The ephebic stage is characterized by amplexoid
retreat of the major septa, a very short cardinal
septum, and a peripheral stereozone 1.5 to 2.5 mm
thick. Minor septa are absent in all growth stages.
The septal microstructure is the feather type of Kato
(1963). Tabular traces are visible in all late neanic
and ephebic transverse sections beginning with sec-
tion h (table 4; pl. 3, fig. 7), but the nature of the
tabulae was not studied in longitudinal section.

Description of other specimens.—Superficial ex-
amination of paralectotypes, topotypes, and other
specimens revealed a morphology similar to that of
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TABLE 4.—Ontogeny in the lectotype (UM 2663) of Bary-
tichisma amsdenense (Branson and Greger). Brephic stage
seemingly not preserved

Distance

above Alar Number Septal Onto-
Section tip diameter of major formula genetic
(mm) (mm) septa stage
a ———__ 40 23 38 K
10|10
A—|—A
717
C
b - 35 22 37 K
1019
A—j—A
717
C
c _____ 30 19.5 34 K
99
A—|—A Ephebic
6|6
C
d - 25 17.5 34 K
919
A—|—A
6|6
C
e —____ 20 14.5 34 K
919
A—|—A
616
C
f . 13 12 28 K
77
A—|—A
5|5
C
g 6.3 7.9 24 K
6|6
A—|—A
414
C
h ____ 5.3 5.6 19 K
314
A—|—A
313
C Neanic
i - 4.3 4.4 17 K
3|4
A—|—A
313
C
. 3.3 3.1 10? K
17112
A—|—A
212
C
k ____ 2.3 2.5 9? K
0?]1?
2|2
C
1 - 1.3 9 6? K
0?]07?
A—|—A
11
C
m _____ 3 6 67 K
07]0?
A—|—A
11
C
n ———-- 0-.2 4 4? ?
A—|—A
110
C

the lectotype. Although a few specimens have nearly
straight conical coralla, the dominant corallum form
is a slightly curved cone. The specimens range from
8 to 45 mm in length and 11 to 21 mm in maximum
diameter; all but two of the specimens are incom-
plete. The cardinal septum is invariably on the con-
cave side of the corallum, mostly in the plane of cur-
vature or slightly to one side, but rarely close to the
alar plane. Calicular angles range from 15° to 40°
(average 21.9°) and apical angles range from 25°
to 48° (average 37°). Except where abraded or cor-
roded, the exteriors are marked by rather strong
longitudinal ribbing and transverse wrinkles and
fine growth lines. Septal complements at various
growth stages are shown in figure 1.

One of the topotypes (USNM 165091), a neanic
specimen about 20 mm long and 12 mm in maximum
diameter, was serially sectioned (table 5; pl. 3, figs.
20-25) in order to study early growth stages that
are unreliably represented in the lectotype. The
earliest part of the tip was not preserved on this
specimen, but a four-septum stage (pl. 3, fig. 20)
represents the brephic part of the corallum.

A thin section of one of the paralectotypes (UM
2663 ; pl. 3, fig. 19) illustrates features of the spe-
cies seen in longitudinal section. The tabulae are
mostly complete, flat to sagging, and slightly in-
clined cardinally. Their margins are reflexed down-
ward. Dissepiments are absent.

Discussion.—Species previously assigned to the
genus Barytichisma are exclusively Early Pennsyl-
vanian. These include B. crassum, B. repletum, and
B. callosum, described by Moore and Jeffords (1945,
p. 131-187) from formations of Morrowan age in
Texas and Arkansas, and B. zaphrentiforme
(White), redescribed by Sando (1965, p. E7-E11)
from the Morgan Formation of Atokan age in
Colorado. Although Barytichisma amsdenense seems
most closely allied to B. callosum and B. zaphrenti-
forme by virtue of its cardinal septum on the con-
cave side of the corallum, it differs significantly from
both of these Pennsylvanian species. B. callosum has
a cylindrical rather than curved conical corallum,
a larger number of major septa at comparable coral-
lum diameters, and more numerous tabulae than B.
amsdenense. B. zaphrentiforme is considerably
larger than B. amsdenense, has a much thicker
theca, and does not have the coarse external ribbing
of the Amsden species. B. amsdenense and B.
zaphrentiforme have a similar ontogeny and septal
complement at comparable corallum diameters, but
the latter has a greater septal number at maturity.

Barytichisma amsdenense is known only from a
relatively small area in the southern Wind River
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Range that includes the Cherry Creek, Amsden Hill,
and Little Popo Agie River localities. Its exact strat-
igraphic position is in doubt because all the speci-
mens were collected from float. However, it occurs
with fossils characteristic of the late Chesterian
Anthracospirifer welleri-shawi Zone at all localities.
In three of the collections (26b, 36a, 39) it occurs
with fossils representative of both the Composita
poposiensis Subzone and the Carlinia amsdeniana
Subzone. In two collections (86e, 38) it occurs with
fossils representative of the Composita poposiensis
Subzone. It occurs exclusively with Carlinia ams-
deniana Subzone fossils in only one collection (27).
The known distribution suggests that B. amsdenense
is restricted to the Composita poposiensis Subzone
and that its occurrence with fossils of the Carlinia
amsdeniana Subzone at some localities is accidental.

Occurrence and abundance.—Horseshoe Shale
Member: collections 26b(2?), 27(16), 36a(6),
36e(2), 38(11), 39(2), Fremont County, Wyo.

Specimens.—Lectotype and paralectotypes
UM2663; topotypes USNM 165091, 165092; other
specimens USNM 487, 487A, 165093, 165094.

Superfamily ZAPHRENTICAE
Family AULOPHYLLIDAE

Subfamily AULOPHYLLINAE
Genus NEOKONINCKOPHYLLUM Fomichev, 1939

Neokoninckophyllum hamatilis n. sp..
Plates 4 and 5

Diagnosis.—Solitary corals having a conical
neanic stage and a cylindrical ephebic stage. Coral-
lum as much as 75 mm or more in length and 40
mm in maximum diameter and having as many as
65 major septa at maturity. Exterior marked by
subdued interseptal ridges and narrow septal
grooves and subdued rugae and fine growth lines.
Corallum supported by talons in early stages. Re-
juvenation common. Theca thin. Septal plan pinnate
in brephic and early neanic stages but radial in
later stages. Cardinal septum long, on convex side
of corallum in conical stage, and in a poorly defined
fossula. Minor septa very short. Neanic axial struc-
ture consisting of a medial plate oriented in the
cardinal-counter plane and continuous with cardinal
and counter septa, periaxial tabellae and tabulae,
and a few septal lammellae; medial plate free, very
thin, sinuous, and discontinuous and septal lamellae
poorly developed in ephebic stage. Tabularium
marked by a marginal septal stereozone and hori-
zontal inflated tabulae. Dissepimentarium charac-
terized by as many as 13 rows of steeply inclined
regular and herringbone dissepiments and rare
lonsdaleoid dissepiments. Septal microstructure of
the diffusotrabecular type of Kato (1963).
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TABLE 5.—Ontogeny in a topotype (USNM 165091) of Bary-
tichisma amsdenense (Branson and Greger)

Distance

above Alar Number Septal Onto-
Section tip diameter of major formula genetic
(mm) (mm) septa stage
f . 14 11.5 27 K
717
A—|—A
415
C
€ —ceeo 9 8.0 25 K
716
A—|—A
4)4
C
d —___ 5 6.0 22 K Neanic
5|5
A—|—A
44
C
[ 3 3.6 14 K
313
A—|—A
2|2
C
b _____ 2 2.2 9 K
1]2
A—|—A
11
C
a ———__ 10-1 1.3 4 K
A —CI’-— A Brephic

1 Actual tip broken off.

Description of holotype.—The holotype (USNM
165095 ; pl. 4) is a perfect specimen except for some
decortication in the lower part of the corallum. The
corallum is a gently curved cone about 55 mm long
and 35 mm in maximum diameter. The calicular
angle is between 25° and 30°. The lower 10 mm of
the corallum is strongly curved and has the cardinal
septum on the convex side, approximately in the
plane of curvature. Above the lower 10 mm, the
plane of curvature rotates through an angle of about
30° from its earlier position so that the ecardinal
position, although still located on the convex side
of the corallum, is about 30° to the left of the plane
of curvature when the corallum is viewed from
below. Approximately 10 mm above the tip, the
entire left side of the corallum is extended outward
to form a supporting structure or talon; the lateral
surface of the talon is extensively and deeply crenu-
lated. Although the calice is covered with matrix,
it appears to be only about 10 mm deep. The exterior
of the corallum is marked longitudinally by broad,
subdued interseptal costae and narrow septal
grooves. Transverse ornamentation consists of sub-
dued rugae and fine growth lines. One episode of
rejuvenation is recorded 20 mm above the tip.

The internal morphology of this specimen was
studied by means of seven transverse thin sections
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cut from the upper part of the corallum (pl. 4, figs.
9-15) and eight transverse peels made from the
lower 4.5 mm (pl. 4, figs. 1-8). No longitudinal
sections were made. Distance above tip, alar diam-
eter, number of major septa, septal formula, and
ontogenetic stage for each of these sections are re-
corded in table 6. The relation between number of
major septa and alar diameter in various sections
is compared with similar data from paratypes in
figure 2.

The brephic stage (table 6, sections a and b; pl.
4, figs. 1, 2), characterized by the development of
the six protosepta (cardinal, counter, two alars, and
two counter laterals), occupies the lower 0.4 mm
of the corallum. The earliest section studied, cut
within 0.1 mm of the preserved tip, revealed a two-
chambered cup partitioned by a single septum (pl.
4, fig. 1). Serial studies indicate that this septum
later differentiated into the cardinal and counter
septa. In the interval 0.1 to 0.2 mm above the tip,
the chamber to the right of the initial septum was
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closed by skeletal deposits, whereas the left-hand
chamber remained open. Differentiation of the next-
formed septa were observed within the skeletal de-
posits forming the thecal wall in the interval 0.2
to 0.4 mm above the tip. The alar and two counter
lateral septa began to differentiate approximately
simultaneously. At first the protosepta were buried
in the wall of the primitive cup (pl. 4, fig. 2);
higher in the corallum, but still less than 0.4 mm
above the tip, open spaces developed between the
septa, and the large open space became the loculus
between the left alar septum and the left counter
lateral septa (pl. 4, fig. 3).

The neanic stage (table 6, sections e—k; pl. 4, figs.
3-11) is defined as the period of growth that began
with insertion of the metasepta about 0.4 to 0.5
mm above the tip and ended about 20 mm above the
tip, where the rate of diameter increase appears to
have diminished significantly (fig. 3). The total
major septal complement at the end of the neanic
stage was about 40 to 47. The septal plan was
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FIGURE 1.—Scatter diagram showing relation between alar diameter and number of major septa by means of 30 measure-
ments on 16 specimens of Barytichisma amsdenense (Branson and Greger). Straight lines connect measurements
made from serial sections of lectotype (UM 2663) and a topotype (USNM 165091).
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moderately pinnate and had relatively well defined
insertion positions up to about 3.5 mm above the
tip (pl. 4, figs. 3-7), after which the plan tended
to be radial, and had poorly defined insertion posi-
tions (particularly the alar positions). As a radial
plan developed, the major septa became narrowly
wedge shaped and withdrew from the axial region
(pl. 4, figs. 9-11). The septa were uniformly dilated
in the early neanic sections (pl. 4, figs. 3-8), but
dilation moved inward and was confined to the
tabularium after development of the dissepimentar-
ium (pl. 4, figs. 9-11). Insertion of major septa in
the cardinal quadrants did not begin until the
counter quadrants had a total of seven septa, and
counter acceleration continued throughout the neanic
stage. The cardinal septum is long and in a poorly
defined loculus formed by slight bowing of adjacent
cardinal lateral septa. Minor septa were first noted
about 8 mm above the tip (pl. 4, fig. 9), where they
are difficult to distinguish from dissepimental
traces; they attained a maximum length of 0.5 mm
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(about one-ninth the length of the major septa). The
first tabular traces are evident 0.5 mm above the
tip (pl. 4, fig. 3), but they did not become abundant
until 8 mm above the tip (pl. 4, fig. 9). Dissepiments
were first noted 3.5 mm above the tip (pl. 4, fig. 7),
where they appear in transverse section as a single
discontinuous ring of traces at the periphery of the
corallum. By the end of the neanic stage (pl. 4, fig.
11), there were two to three rings of herring-
bone dissepiments. In the early neanic stage (pl. 4,
figs. 3-5), the axial structure was manifested as a
simple axial swelling of the union of pinnate major
septa. At a level 2.5 mm above the tip (pl. 4, fig.
6), an axial plate oriented with its long dimension
approximately in the cardinal-counter plane began
to differentiate, and a few axial tabulae appeared.
Gradual withdrawal of most of the major septa pro-
duced a more or less discrete axial structure made
up of a slightly swollen axial plate augmented by
tabellae and short, irregular septal lamellae by the
end of the neanic stage (pl. 4, fig. 11). The axial
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FIGURE 2.—Secatter diagram showing relation between alar diameter and number of major septa by means of 29 measure-

ments on 12 specimens of Neokoninckophyllum hamatilis n. sp. Straight lines connect measurements made from se-
rial sections of holotype (USNM(165095) and three paratypes (USNM 165097, 165099, 165104).



COELENTERATA OF THE AMSDEN FORMATION OF WYOMING

plate was connected to the cardinal and counter
septa throughout the neanic stage.

The ephebic stage (table 6, sections l-o; pl. 4,
figs. 12-15) comprises the upper 35 mm of the
corallum, where increase in corallum length was
greater than increase in corallum diameter (fig. 3).
A total of 55 radially arranged major septa, whose
length is about two-thirds the radius of the coral-
lum, were developed by the end of this stage. Minor
septa are consistently short (maximum length 1
mm). Aside from increase in size and number of
component elements, no major changes took place
in the skeleton from the late neanic stage. The char-
acteristic ephebic transverse section consists of a
central axial structure, whose radius occupies about
a third of the radius of the corallum, a periaxial
tabularium, whose width occupies the middle third
of the radius of the corallum, and a peripheral dis-
sepimentarium, whose width occupies the outer third
of the radius of the corallum. The axial structure

consists of a thin axial plate oriented with its long
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axis in the cardinal-counter plane, loosely-arranged
tabellae, and as many as six irregular septal lamel-
lae. The axial plate was connected to both the car-
dinal and counter septa in the early ephebic stage
(pl. 4, figs. 12, 13), but became free in the late
ephebic stage (pl. 4, figs. 14, 15). The major septa
are dilated in the tabularium. The dissepimentarium
consists mostly of regular and herringbone dessepi-
ments, but one lonsdaleoid dissepiment was noted
in the highest section studied (pl. 4, fig. 15). There
is a maximum of about nine rings of dissepimental
traces.

The theca is very thin throughout growth; it
never became thicker than about 0.3 mm. Septal
microstructure is the diffusotrabecular type of Kato
(1963).

Description of paratypes.—The paratypes are all
incomplete specimens that represent various parts
of the conical or cylindrical stages of the species.
Measurements of these specimens and the holotype
suggests that the corallum was conical up to a
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TABLE 6.—Ontogeny in the holotype (USNM 165095) of Neo-
koninckophyllum hamatilis n. sp

Distance
above Alar Number Septal Onto-
Section tip diameter of major formula genetic
(mm) (mm) septa stage
0 - 51 32 55 K
14|15
1111
C
n _._.__ 40 28 53 K
14|15 .
—— Ephebic
10110
C
m - 29 25.5 52 K
13115
1010
C
1 - 20 23 48 K
13114
918
C
k _____ 13 121 39 K
10 { 11
77
C
| 10 11 35 K
9]10
o Neanic
6|6
C
1o oo 8 7.5 30 K
718
A—|—A
5|6
C
h _____ 4.5 5.2 21 K
6!6
A—|—A
3|2
C
g - 3.5 4.5 21 K
6|6
A—|—A
3|2
C
f 2.5 4.0 18 K
615
A—|—A
21
C
[ 1.5 2.6 13 K
413
A—|—A
1|1
C
d - 1.0 2.1 10 K
412
A—|—A
0j0
C
e - 5 1.9 8 K
212
A—|—A
olo
C

1 Includes talon.
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TABLE 6.—Ontogeny in the holotype (USNM 165095) of Neo-
koninckophyllum hamatillis n. sp—Continued

Distance

above Alar Number Septal Onto-
Section tip diameter of major formula genetic
(mm) (mm) septa stage
b - 2 1.3 6 K
1|1
A—j—A
0|0
o] Brephic
8 oo 0-1 0.9 2 I‘(
C

diameter of about 20 to 30 mm, after which it became
nearly cylindrical. Several fragmentary specimens
(pl. 5, fig. 7) suggest that the cylindrical stage was
sinuous and of considerable length. Maximum length
attained was greater than 75 mm. The maximum
diameter observed in the paratypes is about 40 mm,
at which 65 major septa are present (fig. 2). All
specimens in which the early part of the corallum
is preserved exhibit evidence of supporting talons
like that of the holotype (an example is shown on
pl. 5, figs. 8, 9). Calices are rarely preserved except
in some neanic specimens (pl. 5, fig. 10), where a
moderately convex tabular floor is surmounted by
low ridges formed by the axial plate and a few
septal lamellae. The floor of the cardinal fossula is
deeply depressed in these specimens.

Supplementary information on the internal
morphology of the skeleton was obtained from nine
transverse thin sections and six longitudinal thin
sections cut from six paratypes. A typical late
neanic stage is illustrated on plate 5, figures 1-3.
The transverse sections (pl. 5, figs. 2, 8) of this
specimen are similar in most respects to comparable
sections of the holotype (pl. 4, figs. 10, 12). The
longitudinal section (pl. 5, fig. 1), cut perpendicu-
lar to the cardinal-counter plane, exhibits the same
three-fold zonation of the corallum seen in trans-
verse section. The axial zone consists of a strong,
straight, continuous axial plate surrounded by short
tabellae that slope away from the plate at angles of
about 45° to 80° from the horizontal. The periaxial
tabellae rest on larger, more gently sloping, slightly
convex or concave tabulae that blend into the tabu-
lae of the tabularium. The tabularium consists of
broad, nearly horizontal, inflated tabulae. The dis-
sepimentarium is composed of 2 to 10 rows of in-
flated, steeply inclined, relatively small dissepiments.

Fragmentary cylindrical specimens (pl. 5, figs.
4-6, 11, 12) exhibit a somewhat different axial
structure in late ephebic longitudinal sections. In
these specimens, the axial plate is very thin, sinuous,
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and occasionally discontinuous. Steeply inclined peri-
axial tabellae are rarely developed, and the tabulae
of the axial zone are broad, slightly convex, gently
sloping plates that may or may not have downturned
peripheral edges. In transverse section, the axial
plate is difficult to identify, septal lamellae are rare,
and tabular traces are haphazardly arranged. Tabu-
lae of the tabularium are similar to those of the
neanic stage. The dissepimentarium consists of as
many as 18 rows of steeply inclined, mostly herring-
bone and regular dissepiments. Lonsdaleoid dissepi-
ments are rare.

Discussion.—Although Neokoninckophyllum ha-
matilis shows some similarities to the species de-
scribed by Moore and Jeffords (1945) from the
Early Pennsylvanian of Texas and Oklahoma, it is
clearly distinguishable by its larger corallum and
details of its internal morphology. The mature stage
of Neokoninckophyllum simplex Moore and Jeffords
(1945, p. 159, text figs. 149, 150, 156) is smaller,
has fewer septa, and a narrower dissepimentarium
made up of fewer rows of dissepiments than the
Amsden species. Moreover, N. simplex lacks a septal
stereozone and has a less well defined cardinal fos-
sula.

N. arcuatum Moore and Jeffords (1945, p. 161,
text figs. 157, 162-164) is also distinguished from
N. hamatilis by its smaller size and fewer septa at
maturity. N. arcuatum has longer minor septa, a
less well defined cardinal fossula, a more regular
axial structure, a more complex dissepimentarium,
and its tabularium is not so well differentiated from
the axial structure as in N. hamatilis.

N. gracile Moore and Jeffords (1945, p. 162, text
figs. 158-161) is smaller, has fewer septa, and has
a thinner dissepimentarium composed of fewer dis-
sepiments than N. hamatilis. It is also distinguished
from the Amsden species by its simpler axial struc-
ture.

N. sp. A. Moore and Jeffords (1945, p. 163, text
figs. 165a—d) differs from N. hamatilis by its smaller
corallum having fewer septa and its narrower dis-
sepimentarium having fewer dissepiments. More-
over, its axial structure seems to lack an axial plate
in the ephebic stage.

Occurrence and abundance.—Horseshoe Shale
Member: collections 1(24), 2(3), 3(264), 4(20),
5(4), Carbon County, Wyo.

Specimens.—Holotype, USNM 165095 ; paratypes,
USNM 165096-108.

Neokoninckophyllum inconstans n. sp.

Plate 6
Diagnosis.—Solitary corals having a conical
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neanic stage and a cylindrical ephebic stage. Coral-
lum as much as 60 mm or more in length and 27
mm in maximum diameter and having as many as
45 major septa at maturity. Exterior marked by
subdued transverse and longitudinal ornament.
Corallum supported by talons in early stages, Re-
juvenation common. Theca thin. Septal plan pinnate
in brephic and early neanic stages but radial in
later stages. Cardinal septum long, located on con-
vex side of corallum in conical stage, and in a very
poorly defined fossula. Minor septa very short.
Neanic axial structure consisting of a medial plate
oriented in the cardinal-counter plane and continu-
ous with ecardinal and counter septa, periaxial
tabellae and tabulae, and a few septal lamellae.
Ephebic stage without axial structure or with dis-
continuous medial plate. Tabularium marked by a
very weak septal stereozone and horizontal in-
flated tabulae. Dissepimentarium characterized by
as many as eight rows of regular, herringbone,
and lonsdaleoid dissepiments. Septal microstructure
of the diffusotrabecular type of Kato (1963).

Description of holotype.—The holotype (USNM
165109; pl. 6, figs. 1-7) is an imperfect specimen
in which neither the top nor the tip of the corralum
are preserved. The corallum is a gently curved cone
that expands from an alar diameter of about 5 mm
to an alar diameter of about 18 mm in a preserved
length of about 45 mm. The lower 25 mm of the
corallum is conical and has an apical angle (apex
not preserved) of about 40°; the upper part of the
corallum is approximately cylindrical. The cardinal-
counter plane coincides approximately with the
plane of curvature, and the cardinal septum is on
the convex side of the corallum. The calice, al-
though not completely preserved, was at least 10
mm deep. External details are lacking on most of
the specimen owing to decortication, but the ex-
terior seems to have been characterized by sub-
dued longitudinal and transverse ornamentation.

The internal morphology of this specimen was
studied by means of six transverse thin sections (pl.
6, figs. 1-6) cut at intervals of 5 to 8 mm begin-
ning about 3 mm above the base of the specimen.
Alar diameter, number of major septa, septa
formula, and ontogenetic stage for each of the
sections are recorded in table 7. The relation be-
tween number of major septa and alar diameter in
various sections is compared with data from para-
types in figure 4.

The earliest section studied in this specimen rep-
resents the late neanic stage and is characterized
by 26 major septa at an alar diameter of 7.3 mm
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(table 7, section a; pl. 6, fig. 1). The septal plan
is radial, and the insertion positions are very poor-
ly marked. Cardinal and counter septa are long and
join the axial plate. The axial structure consists of
an axial plate, a few tabellae, and the axial ends of
three major septa. Most of the major septa are
withdrawn from the axial region. The major septa
are slightly dilated and wedge shaped within the
tabularium, which is bounded by a weak stereozone.
The dissepimentarium is thin (maximum width 1
mm) and consists of two or three rows of herring-
bone or regular dissepiments. Short minor septa
(maximum length 0.5 mm) are present in the
counter quadrants.

The neanic stage persists to an alar diameter of
17 mm, where 34 major septa are developed (table
7, section d; pl. 6, fig. 4). The latest neanic sec-
tions are characterized by a radial septal plan, poor-
ly defined insertion positions, and weak dilation in
the tabularium (table 7, sections ¢ and d; pl. 6, figs.
3, 4). A sinuous axial plate is still present and is
connected to the cardinal and counter septa, but
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the axial tabellae are reduced in number and less
regular, and only one or two short septal lamellae
represent connections to the other major septa. The
dissepimentarium is as much as 3 mm wide and
consists of three or four rows of herringbone and
regular dissepiments of unequal size. The tabularium
is broad and exhibits few tabular traces. Minor
septa remain short.

The ephebic stage (table 7, sections e and f; pl.
6, figs. 5, 6) is characterized by the nearly cylindri-
cal form of the corallum. At this stage, increase in
corallum length was greater than increase in coral-
lum diameter. In the holotype, the ephebic stage
began when the corallum was approximately 18 mm
in diameter and contained 36 major septa; the
maximum number of major septa is 39 at the same
diameter. The ephebic sections are distinguished
from late neanic sectons by changes in the axial
structure and dissepimentarium. The axial structure
is reduced to a short, sinuous medial plate uncon-
nected to the cardinal or counter septa and aug-
mented by few or no accessory tabellae or septal
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FIGURE 4.—Scatter diagram showing relation between alar diameter and number of major septa by means of 32 measure-
ments on 11 specimens of Neokoninckophyllum inconstans n. sp. Straight lines connect measurements made from
serial sections of holotype (USNM 165109) and three paratypes (USNM 165111, 165114, 165115).



COELENTERATA OF THE AMSDEN FORMATION OF WYOMING

lamellae. In the dissepimentarium, lonsdaleoid dis-
sepiments appear for the first time in addition to
herringbone and regular dissepiments. The dis-
sepimentarium is 3 or 4 mm wide, and the radius
of the tabularium, including the weak axial struc-
ture, is 5 or 6 mm. The theca is very thin (0.1 mm)
and the minor septa are very short as in the neanic
stage. Septal microstructure is of the diffusotrabec-
ular type of Kato (1963).

Description of paratypes.—The paratypes are all
incomplete specimens that represent various parts
of the conical or cylindrical stage of the species.
Most of the specimens are partly or completely de-
corticated. The conical stage is mostly slightly
curved, rarely straight, and no more than 20 to 25
mm in length. Apical angles range from about 40°
to 70°; there are few specimens with a widely
flaring corallum (pl. 6, fig. 29). Attachment scars
or talons were observed on most specimens that
have undecorticated tips preserved (pl. 6, fig. 28).
The corallum is subcylindrical beyond a length of
20 to 25 mm and attained a maximum length of at
least 60 mm. The maximum diameter observed in
the paratypes is about 27 mm, at which diameter
42 major septa are present (fig. 4). Rejuvenation
is common. The cardinal septum is on the convex
side of the corallum in specimens with regular
curvature in the conical stage. Neanic calices ex-
hibit a moderately convex tabular floor surmounted
by a median boss formed by the axial plate and
septal lamellae (pl. 6, fig. 28).

Supplementary information on the internal
morphology of the skeleton was obtained from 24
transverse thin sections, four transverse peels, and
two longitudinal thin sections cut from 11 paratypes.
Serial transverse sections of a paratype (USNM
165114, table 8; pl. 6, figs. 8-16) illustrate the
brephic and neanic stages of the species. The ear-
liest section studied (pl. 6, fig. 8), cut about 0.5
mm above the tip, revealed a single cardinal-counter
septum. In the next two sections (pl. 6, figs. 9, 10),
cut about 1.4 and 1.5 mm above the tip, respective-
ly, the alar septa were observed, followed by addi-
tion of metasepta in the right counter quadrant.
Strangely, two counter lateral septa appeared in
the right counter quadrant before the appearance
of any metasepta in the left counter quadrant. The
earliest neanic section studied (pl. 6, fig. 11), cut
about 2.5 mm above the tip, showed a complement
of 16 major septa and a continuation of accelera-
tion in the counter quadrants. In these brephic and
early neanic sections, the septal plan was dominated
by the coalesced cardinal and counter septa, but no
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TABLE 7.—Ontogeny in the holotype (USNM 165109) of Neo-
koninckophyllum inconstans =. sp. Tip of specimen not
preserved

Alar Number Septal Onto-
Section diameter of major formula genetic
(mm) septa stage
f oo 18 39 K
109
A—|—A
8|8
C Ephebic
[ J—— 18 36 K
919
A—|—A
77
C
d - 17 34 K
88
—|—A
77
[ 13 32 K
8|8
A—|—A
6|6
C Neanic
b eeee- 9.6 28 K
717
A —[— A
6|5
C
a - 7.3 26 K
616
A -—-—l— A
5|5
C

axial structure was evident. In the next neanic sec-
tion (pl. 6, fig. 12), the septal plan was decidedly
radial, and a few tabellae were concentric about the
axially joined cardinal-counter plate to form a prim-
itive axial structure. Succeeding neanic sections
(pl. 6, figs. 13-16) were characterized by increased
independence of a weak axial structure composed of
an axial plate, axial tabellae, and septal lamellae
and a radial septal plan composed of withdrawn ma-
jor septa. A few short minor septa appeared in the
last three sections of the series (pl. 6, figs. 14-16).
Tabulae were noted in the earliest sections studied,
but they did not become abundant until later in the
series (pl. 6, fig. 12). Slight dilation of the major
septa occurred in the tabularium. The dissepimen-
tarium consisted of a few rows of herringbone and
regular dissepiments.

Serial transverse sections of another paratype
(USNM 165115; table 9; pl. 6, figs. 18-24) show
features of the neanic stage of the species similar
to those described above.

Typical ephebic transverse sections (pl. 6, figs. 25,
27, 31, 32) show the absence of a discrete axial
structure at this stage in the development of the
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TABLE 8.—Ontogeny in a paratype (USNM 16511}) of Neo-
koninckophyllum inconstans n. sp.

Alar Number Septal Onto-
Section diameter of major formula genetic
(mm) septa stage
h ——____ 8 28 K
|7
A—|—A
5|5
C
- S 6.6 26 K
617
A—|—A
5[4
C
: 5.6 23 K
5(6
A-—-|l—A Neanic
404
C
€ o 3.9 19 K
4
A—|—A
4|3
C
d o 21 16 K
314
A—|—A
2|3
C
[ 1.5 6 K
0|2
A—|—A
olo
C
b - 1.2 5 K
01
A—|—A
0/0
C Brephic
a 9 2 K

skeleton. Ordinarily all the major septa are with-
drawn from the axial region, but in some sections
several septa may extend haphazardly to a position
near the axis (pl. 6, fig. 25). The septal plan is
radial and insertion positions are so poorly marked
that they cannot be identified in most specimens.
The appearance of numerous lonsdaleoid dissepi-
ments is a noteworthy feature of the ephebic stage.
Dilation of septa in the tabularium is absent or very
slight.

Longitudinal sections of the neanic and ephebic
stages (pl. 6, figs. 26, 33) illustrate the weak and
variable development of the axial structure in the
ephebic stage. These sections also show a weak
differentiation of the tabulae into axial and peri-
axial zones. The axial tabulae are broadly convex
upward and tented only where an axial plate is
present. The periaxial tabulae are convex, flat, or
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concave. The dissepimentarium consists of as many
as eight rows of gently to steeply inclined inflated
dissepiments of greatly unequal size.

Discussion.—Neokoninckophyllum inconstans is
distinguished from N. hamatilis, the other Amsden
species, by its smaller corallum and smaller num-
ber of major septa at maturity. Internal features
that serve to differentiate it from N. hamatilis are
the abundance of lonsdaleoid dissepiments and the
absence of a continuous axial structure at maturity.
N. inconstans is also characterized by less dilation
of the major septa in the tabularium of the neanic
and ephebic stages than N. hamatilis.

N. inconstans is distinguished from the species
described by Moore and Jeffords (1945) from the
Early Pennsylvanian of Texas and Oklahoma by its
discontinuous and poorly developed axial structure
in the ephebic stage and the presence of numerous
lonsdaleoid dissepiments. It has a generally larger
corallum than N. simplex Moore and Jeffords and N.
gracile Moore and Jeffords. It also has a broader
dissepimentarium and less well defined tabularium
than N. gracile Moore and Jeffords.

Occurrence and abundance.—Horseshoe Shale
Member: collection 7 (256), Carbon County, Wyo.

Specimens.—Holotype, USNM 165109 ; paratypes,
USNM 165110-122,

Family CYATHOPSIDAE
Genus CANINIA Michelin in Gervais, 1840
Caninia cf. C. nevadensis (Meek)
Plate 7, figures 1-8

Description.—Corals included here are character-
ized by their large, solitary corallum that is trochoid
in the early stages and expands rapidly to a cylin-
drical form at maturity. Fragmentary, commonly
decorticated specimens suggest that this species
commonly attained a length greater than 12 ecm;
its diameter in the cylindrical stage was ordinarily
between 5 and 6 cm, although one specimen has a
maximum diameter of 8 cm.

Major septa ordinarily number between 50 and
60 at maturity, but there are 68 major septa in the
largest specimen, The septa extend about two-thirds
to three-fourths of the distance from the periphery
of the corallum to the corallum axis at maturity.
The cardinal septum is shorter than other major
septa. Dilation in the cardinal quadrants is present
in the immature stages of the corallum and may
also be present in mature stages. In most trans-
verse sections of the cylindrical stage, the major
septa are not continuous through the dissepimen-
tarium. Minor septa are very short and confined



COELENTERATA OF THE AMSDEN FORMATION OF WYOMING

TABLE 9.—Ontogeny in o paratype (USNM 165115) of Neo-
koninckophyllum inconstans =n. sp. Tip of specimen not
preserved

Alar Number Septal Onto-
Section diameter of major formula genetic
(mm) septa stage
g o 9+ 30 K
8|8
A—|—A
5|5
C
£ oo 8 28 K
717
A—j—A
5|5
C
€ oo 7 26 K
6|17
A—|—A
4156
C Neanic
d - 5 23 K
6|6
A—|—A
314
C
C ____ 4 19 K
5[5
A—|—A
213
C
b o= 3.1 15 K
44
A—|—A
1712
C
a _o___ 2.3 11 K
1|3
A—|—A
1|12
C

to a zone 1 to 4 mm wide at the periphery of the
corallum.

The tabularium occupies about one-third of the
diameter of the corallum in mature stages. Tabulae
are variable in size and shape but are generally flat
with downturned margins. They are spaced 0.5 to
2 mm apart; one specimen has about 15 tabulae in
1 em. No axial structure was observed in mature
stages, but in some trochoid coralla an impersistent
axial plate is formed by elongation of the counter
septum (pl. 7, fig. 5).

The mature dissepimentarium characteristically
consists of an outer zone of regular and herring-
bone dissepiments, a medial zone of lonsdaleoid dis-
sepiments, and an inner zone of regular and her-
ringbone dissepiments. The lonsdaleoid zone seems
to be vertically and horizontally impersistent in
some specimens. There may be as many as 10 to
12 rows of dissepiments at maturity. Dissepiments
are variable in size and shape, globose to elongate,
and generally steeply inclined.

Discussion.—There are no complete specimens in
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the material assigned to this species. The fragmen-
tary nature of the specimens makes characteriza-
tion of the species and appraisal of individual varia-
tion difficult. Sando (1965, p. E26-E27) has pointed
out the difficulties in using the name Caninia neva-
densis and the similarities between this species and
Caninia excentrica (Meek) and Caninia enormis
Easton. Present data on coral faunas of Chesterian
age in the Western United States indicate that
these faunas are characterized by large Caninias
having curved conical or cylindrical coralla and a
dissepimentarium that consists of a lonsdaleoid zone
between regular and herringbone zones. Collections
studied thus far do not indicate whether the conical
forms represent a species distinet from the cylin-
drical forms. Until such time as better material is
found, it seems desirable to recognize the two
growth forms as separate species.

A fourth species that is allied to this group of
Chesterian Caninias is Caninia montanensis Easton
(1962, p. 33, pl. 8, figs. 18-20) from the Heath
Formation of central Montana. This is a diminutive
conical form that seems to have been derived from
the Caninia excentrica-Caminia mnevadensis stock
when the Chesterian sea swept into the Big Snowy
basin from the miogeosynclinal trough in Idaho.

Occurrence and abundance.—Moffat Trail Lime-
stone Member: collections 73(1), 74(18), 76(1),
77(6), 78(3), 79(4), 88(2), 91(5), 92(2), 93(2),
104 (2), 105(12), 109(9), Lincoln County; 124(2),
126 (6), Teton County, Wyo.

Specimens.—USNM 165123-141.

Genus TURBINATOCANINIA Dobrolyubova, 1970
Turbinatocaninia? sp.

Plate 7, figures 9-19

Description.—This category includes fragmentary
specimens of small, subcylindrical to vermiform
corals. Although most of the specimens appear to
have a solitary habit, one specimen (pl. 7, fig. 19)
showed evidence of budding. The coralla range from
about 4 mm to about 20 mm in diameter. The longest
specimens observed are about 50 mm in length.

Major septa range in number from 20 in a coral-
lum 6 mm in diameter to 37 in a corallum 18 mm in
diameter. The major septa ordinarily extend about
half the distance from the epitheca to the axis of
the corallum; they are commonly dilated in the
cardinal quadrants. The cardinal septum is ordi-
narily shorter or thinner than the other major
septa, but the cardinal fossula is poorly defined.
Minor septa are commonly absent in the younger
stages of the corallum and never attain a length
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greater than about a third of the length of the
major septa.

The axial zones of some coralla are characterized
by an impersistent, sinuous axial plate formed by
elongation of the counter septum (pl. 7, figs. 11-13,
15, 16) ; one to three accessory lamellae that may
or may not join other major septa are commonly
present. About half the transverse sections ex-
amined show a weak and variable axial structure,
which seems to be most characteristic of coralla
having fewer than 30 major septa.

The tabularium comprises all but 1 to 4 mm of
the diameter of the corallum and ordinarily con-
sists of flat tabulae with downturned edges (pl. 7,
figs. 9, 10, 19). Where a columella is present, the
tabulae may be slightly tented upward (pl. 7, fig.
15). Tabulae are spaced 0.5 to 1.5 mm. The dissepi-
mentarium consists ordinarily of one to four rows of
regular or herringbone dissepiments. However, dis-
sepiments are absent in parts of some young coralla,
and a few lonsdaleoid dissepiments are present in
some specimens.

Discussion.—The material at hand poses difficult
taxonomic problems owing to its fragmentary nature
and its morphologic variability. Some of the smaller
cylindrical fragments were originally interpreted as
disaggregated corallites of the lithostrotionid genus
Nemistium. This interpretation was abandoned when
coralla of comparable diameter and morphology
were found to be parts of larger, distinetly solitary
specimens having a weak cardinal septum and di-
lated major septa in the cardinal quadrants.

The general morphology of this species is sugges-
tive of the genus Caninie as this term is generally
used in a broad sense. Characteristic features are
the broad tabularium, peripheral dissepimentarium,
major septa that ordinarily do not reach the axis of
the corallum, weak cardinal septum, dilation of
major septa in the cardinal quadrants, and princi-
pally solitary habit. On the other hand, the presence
of an impersistent columella in some parts of the
corallum is inconsistent with the commonly accepted
definition of Caninia. Dobrolyubova (1970) de-
scribed a similar inconsistency of morphology in
some corals from-the Viséan of the U.S.S.R., for
which she proposed the genus Turbinatocaninia.
According to Dobrolyubova (1948), these corals
form a part of a phylogenetic series from Dibuno-
phyllum through Koninckophyllum to Caninia.

Occurrence and abundance.—Moffat Trail Lime-
stone Member: collections 73(7), 75(1)), 76(2),
77(2), 78(8), 79(10), 88(10), 91(4), 92(1), 93 (1),
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103 (7), 105(63), 109(7), Lincoln County; 124(4),

Teton County, Wyo.
Specimens.—USNM 165144-166.
Suborder COLUMNARIINA
Family LONSDALEIIDAE

Subfamily LONSDALEIINAE
Genus LONSDALEIA McCoy, 1849

Subgenus ACTINOCYATHUS d'Orbigny, 1849

1849. Actinocyathus d’Orbigny, p. 12.
1861. Stylidophyllum de Fromentel, p. 316.

Type species.—Cyathophyllum crenulare Phillips,
1836 equals Erismatolithus Madreporites (floriform-
is) Martin, 1809 equals Lonsdaleia floriformis
(Martin).

Diagnosis.—Cerioid Lonsdaleia.

Discussion.—Most students of Paleozoic corals
have included both fasciculate and massive species in
the genus Lonsdaleia. However, as early as 1861, de
Fromentel proposed the genus Stylidophyllum to dis-
tinguish massive corals with the internal structure
of Lonsdaleia, whose type species is a fasciculate
form. In recent years, beginning with Chi (1931),
many authors have used de Fromentel’s concept in
describing corals of Carboniferous and Permian age
in China, Japan, Iran, the Carnic Alps, and the
U.S.S.R. The concept has been applied mostly com-
monly to Permian corals of the Tethyan region ; most
of these species have been reallocated most recently
to Yokoyamaella Minato and Kato, Ipciphyllum Hud-
son, and Wentzelophyllum Hudson by Minato and
Kato (1965).

Smith (1916, p. 257) studied a specimen that he
considered to be the holotype of Cyathophyllum cren-
ulare Phillips, the type species of Actinocyathus
d’Orbigny, and concluded that it “is a characteristic
specimen of Lonsdaleia floriformis,” the most widely
known cerioid species of Lonsdaleia. Kato (1966, p.
102) studied the same specimen, which he desig-
nated as lectotype of Phillips’ species, and also con-
cluded that it is conspecific with Lonsdaleia flori-
formis (Martin). Inasmuch as Stylidophyllum de
Fromentel, 1861, is based on the same species (by
subsequent designation of Chi, 1931, p. 44), Styli-
dophyllum is a junior synonym of Actinocyathus.

Kato (1966, p. 100-101) discussed the question of
the validity of growth form as a generic character in
the group of corals ordinarily referred to Lomns-
daleie and concluded that the name Actinocyathus
should be applied to the cerioid forms while retain-
ing Lonsdaleia for the fasciculate forms. Although
this question is controversial, I agree with Kato that
growth form is a useful taxonomic distinction in
this group of corals. However, until there is further
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clarification of the phylogenetic significance of
growth form, I propose to give this character only
subgeneric rank. Accordingly, I divide the genus
Lonsdaleia McCoy into subgenus Lonsdaleia McCoy
(fasciculate forms) and subgenus Actinocyathus
d’Orbigny (cerioid forms).

Although both subgenera of Lonsdaleia have been
reported in beds ranging from Early Carboniferous
to Permian in age, recent taxonomic revisions of
Middle Carboniferous and Permian corals have re-
sulted in reallocation of most of the post-Early Car-
boniferous species formerly assigned to this genus.
It seems probable that further revisions will result
in restriction of Lonsdaleia to the Lower Carboni-
ferous.

Lonsdaleia (Actinocyathus) stelcki (Nelson)
Plate 8

1960. Lithostrotionella stelcki Nelson, p. 119-120, pl. 23,
figs. 6-10.

1963. Lithostrotionella cf. L. stelcki Nelson. Sando in Dutro
and Sando, p. 1982,

1969. Lithostrotionella cf. L. stelcki Nelson, Sando in Sando,
Mamet, and Dutro, p. E11.

Diagnosis.—Actinocyathus having corallites that
average between 5 and 13 mm in diameter and con-
tain an average of between 14 and 26 major septa.
Minor septa absent to well developed. Axial strue-
ture weakly arachnoid, composed of an axial plate
that originates as an extension of one or two major
septa, a variable number of septal lamellae, and
axial tabellae; entire complex commonly strongly
reinforced by stereoplasm, forming a solid axial rod
that is oval to circular in transverse section and 1
to 2 mm in diameter. Tabulae flat to concave up-
ward. Axial tabellae nearly vertical to vertical. Dis-
sepiments variable in size, lonsdaleoid, in one to
three poorly defined rows. Corallite walls strongly
corrugated.

Description.—The Amsden specimens are all frag-
ments of colonies; the largest corallum observed in
the field was about 8 inches high and 2 feet in di-
ameter. Budding was peripheral. Corallite walls are
strongly corrugated.

Corallites range from 3.2 to 10.5 mm in diameter;
average corallite diameter per corallum ranges from
5.6 to 7.5 mm. Major septa range in number from
10 to 24; average septal number per corallite per
corallum ranges from 14.5 to 19.8.

Major septa are ordinarily confined to the tabu-
larium, except for one or two (presumably counter
and cardinal) that commonly join the axial plate.
Extensions into the dissepimentarium as septal
crests are rare. Minor septa are generally rare or
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absent; where present they are one-fourth to one-
half the length of the major septa.

The axial structure is composed of an axial plate
that is continuous with 1 or 2 major septa, 1 to 10
septal lamellae, and nearly vertical axial tabellae.
Stereoplasmic thickening of the axial complex is
variable within the colony; most coralla have at
least a few corallites with solid axial rods, but many
corallites show little or no thickening. The axial
structure is oval to circular in transverse section
and 1 to 1.5 mm in diameter.

The tabularium ranges from 1.8 to 5.4 mm in
diameter and has an average diameter per corallum
of 3.3 to 4.1 mm. Tabulae are mostly concave upward
but some are horizontal and a few show slight up-
ward convexity. The tabulae terminate sharply at
their junctions with the dissepimentarium and the
axial complex. There are about three to five tabulae
in 1 mm vertically.

The dissepimentarium consists of one to three
variable and poorly defined rows of lonsdaleoid dis-
sepiments. The dissepiments are variable in size,
moderately to strongly inflated, and inclined from
the corallite walls at an angle of about 30° to 45°
from the horizontal.

Discussion.—Cerioid rugose corals are relatively
rare in rocks of Chesterian age in western North
America; the only corals of this description have
been referred to Lithostrotionella stelcki Nelson.
Previous allocation of this species to Lithostro-
tionella Yabe and Hayasaka was due to the weakly
arachnoid nature of the columella and the pro-
nounced stereoplasmic thickening of the columella
in many corallites. Careful study of many transverse
thin sections shows that all elements of the complex
columella characteristic of Lonsdaleia are present in
contrast to the simpler columella of Lithostrotionella,
which lacks persistent axial tabellae and discrete
septal lamellae.

In order to determine the degree and nature of
morphological variation in this species, I studied
10 colonies of the species from the Western United
States and 4 colonies from western Canada (through
the courtesy of E. W. Bamber of the Geological Sur-
vey of Canada). These were compared with Nelson’s
holotype and paratype, obtained through the cour-
tesy of C. R. Stelck of the University of Alberta.
Data from this study are shown in table 10 and
figure 5.

Conclusions drawn from the study are as follows:
1. All the specimens studied have the distinctive

tabulation and complex axial structure that
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characterize the type specimens of Lonsdaleia
(Actinocyathus) stelcki. The specimens are
also characterized by their corrugated corallite
walls and one to three rows of variable lons-
daleoid dissepiments.

2. Average corallite diameter per colony, average

number of major septa per corallite per coral-
lum, development of minor septa, and stereo-
plasmic thickening of the axial structure are
variable features in the material studied.

3. A graph of average corallite diameter per colony

AVERAGE CORALLITE DIAMETER, IN MILLIMETERS

13 T

plotted against average number of major septa
per corallite per corallum (fig. 5) indicates
that most of the colonies cannot be separated
into more than one discrete taxonomic entity
on these characters. Only one colony (GSC
49354) is sufficiently distinct to warrant con-
sideration as a separate taxon. No geographic
variants are discernible on the graph.

4. Variations in development of minor septa and

thickening of the columella are similarly un-
systematic and seemingly unrelated to corallite
diameter and septal number (table 10).

5. These data support inclusion of all the material

studied in one species with the possible excep-
tion of GSC 49354, which is distinguished by
its much larger corallites and greater septal
number per corallite. Inasmuch as GSC 49354
exhibits other characters that unite it with
the majority of the specimens, it might be
practical to recognize it as a distinct sub-
species. However, formal recognition is de-
ferred pending discovery of more and better
specimens of this variant.

Occurrence and abundance.—~Moffat Trail Lime-

stone Member: collections 90(6), 92(2), 104(4),
105 (1), Lincoln County, Wyo.

Specimens—USNM 165167-173.

EXPLANATION !

® Amsden Formation, Wyoming
A Monroe Canyon Limestone, Idaho
B Surrett Canyon Formation, Idaho
@ Green Ravine Formation, Utah

0] Etherington Formation, Alberta
i1 and British Columbia

I I [
GSC 49354 ©

GSC 57916

USNM 165171 @

UA 329
~ (holotype)

USGS 18715
A

° Oasc 49388
USNM 165167

USGS 20249
o}

O®USNM 165168
US-GS 23635 .USGS 23636
GSC 53435

UsGs 19897 ®

UA 330 ©

usGsn@ (paratype)

16329

USNM 165169®

5 ] I | |

14 16 18

20

22 24 26

AVERAGE NUMBER OF MAJOR SEPTA PER CORALLITE
FIGURE 5.—Variation in average corallite diameter per colony and average number of ‘-major septa per corallite in colo-
nies of Lonsdaleia (Actinocyathus) stelcki (Nelson) from beds of Chesterian age in western North America. Num-
bers refer to U.S. National Museum collections (USNM), U.S. Geological Survey collections (USGS), Canada
Geological Survey collections (GSC), and University of Alberta collections (DA).
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TABLE 10.—Variation in colonies of Lonsdaleia (Actinocyathus) stelcki (Nelson) from the United States and Canada

o] 1]
% " H 5
5§08 B E o o
Locality or X g 8o S 5o g * g
specimen Formation Area 3~ &8 - g o K Minor septa Axial
number 'g E gf-‘, ,a, E gé g Y § structure
£ £e BE Ho 58 83
5§ 3% 3 ZE 34 4
S8 8% B8F &% 2§ 2%

USNM 165171 _____ Amsden ... Wyoming ________ 35-105 7.5 22-54 39 1324 19.8 Variable, Variable,
generally  unthick-
well de- ened to
veloped. solid.

USNM 165168 _____ ___ do - ___ do oo~ 3.2-10.0 6.4 1.8-43 3.3 12-18 15.8 Generally Variable,
absent or  rarely
short. solid.

USNM 165167 .. ___ do . -__ do o _______ 4.5-9.0 68 25-50 3.6 10-17 145 ___.do _____ Do.

USNM 165169 ... ___ do - - d0 e 4.5-6.0 5.6 3.5-45 41 16-21 17.6 Absent or Unthick-
short. ened.

USGS 18715-PC .__ Monroe Idaho e 2.8-8.5 69 2545 3.6 12-18 150 __.do _—____ Variable,

Canyon. gelt}srally
solid.

USGS 19897-PC ___ Surrett S [+ S 3.5-8.0 58 2545 3.6 14-18 159 Well de- Do.

Canyon. veloped.

USGS 23636-PC ... ___ do - ___ do o 5.0-8.0 6.3 2.0-4.0 3.1 13-18 155 Variable, Variable,
generally rarely
well de- solid.
veloped.

USGS 23635-PC .. ___ do . .. do o 4.5-15 6.1 38.0-5.0 3.9 12-21 143 Absent or Variable,
short, unthick-

ened to
solid.

USGS 163829-PC ___ Green Utah oo _ 3.5-7.6 62 2540 34 15-20 17.8 Variable, Variable,

Ravine. generally generally
short or solid.
absent.

USGS 20249-PC ___ ___ do —____ ___ A0 o 5.5-9.0 6.6 3.0-4.0 3.5 16-20 174 Variable, Do.
generally

resent
ut short.

Holotype, UA 329 __ Etherington British Columbia _ 5.0-9.0 7.0 35-5.0 4.4 18-23 20.8 Well1 de-d Genelrg,lly
veloped. solid.

Paratype, UA 330 - ___do —___. Alberta _________ 4.0-8.0 64 3.0-45 38 16-21 193 ___do _____ Do.

GSC 57916 ________ ___ do ——___ ___ do e 5.0-8.0 70 3.5-45 41 16-20 176 ___do __.__ Variable,

generally
solid.

GSC 49354 ________ ___ do —____ British Columbia _ 11.0-14.0 12.6 5.0-6.0 5.6 24-28 25,7 ___.do ____. Gen(ipglly

solia.

GSC 49388 _____._. ___ do _____ Alberta __________ 5.0-9.0 69 3.0-45 38 16-21 182 __.do -.__. Variable,

generally
solid.

GSC 53435 ________ ___ do _____ British Columbia _ 3.0-8.0 6.1 2.0-40 3.2 1220 1583 Absent or Variable,
solid. unthick-

ened to
solid.

Order TABULATA
Family SYRINGOPORIDAE

Genus PLEUROSIPHONELLA Chudinova, 1970

Type species.—Pleurosiphonelle crustosa Chudi-
nova (1970, p. 105, pl. 38, figs. 1, 2).

Diagnosts.—Corallum fasciculate, phaceloid or
dendroid, composed of relatively thick walled, cylin-
drical corallites that are joined at irregular intervals
and connected by mural pores or very short connect-
ing tubules. Corallites commonly joined to form
short chains or clusters at some levels in the coral-
lum. Increase lateral, commonly multiple. Tabulae

mostly vesicular, ordinarily vertically disposed along
one side of the corallite wall in such a way as to
leave a visceral canal along the other side or tabulae
may be infundibular, having the axis of the funnels
closer to one side of the corallite than the other.
Septal spines rare or absent in some species, present
in others. Wall structure fibrous.
Discussion.—Nelson (1962, p. 444) distinguished
a group of three syringoporid species in the Missis-
sippian of western Canada that are characterized
by eccentric visceral canals, relatively thick walls,
and corallites joined by anastomosis. He included
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Syringopora virginica Butts, S. magnussoni Nelson,
and S. drummondi Nelson in this group but did not
propose a new generic name for it. Chudinova
(1970) established the name Pleurosiphonella for
similar forms from the Tournaisian of Armenia.
Having noted such corals in the Amsden Formation
of Wyoming, I examined the type specimens of the
type species through the courtesy of Dr. Chudinova
when I was in Moscow in 1971 and concluded that
the American and Armenian forms are congeneric.

According to Chudinova (oral commun., 1971),
the genus is known from the Tournaisian of Arme-
nia and the Tournaisian and Viséan of the Ural
Mountains. Lonsdale (1845, p. 592-593) described a
specimen from the Carboniferous Limestone at
Ilinsk, U.S.S.R. under the name of Syringopora dis-
tans (Fischer von Waldheim) in which he noted ec-
centric visceral canals. Although this may belong in
Pleurosiphonella, I have not been able to verify the
identification. On the other hand, Pickett (19686,
p. 36, pl. 20, figs. 3, 4) described and illustrated
Syringopora pachytheca Pickett from the Hallg
Creek Limestone (middle Viséan, cu IIg—y) in the
New England District, New South Wales, which is
characterized by an eccentric visceral tube and is
here included in the genus. Pickett’s species is dis-
tinguished from other species of Pleurosiphonella
by its very thick deposits of stereoplasm between
the visceral canal and the corallite wall.

According to Nelson (1962, p. 444), the Canadian
species here referred to Pleurosiphonella are most
common in the Meramecian and rare in the late
Osagean. However, a revision of the position of the
Osagean Meramecian boundary by Macqueen, Bam-
ber, and Mamet (1972) indicates that the Canadian
occurrences are exclusively post-Osagean, which is
more in accord with the writer’s knowledge of the
range of the genus in the United States.

Pleurosiphonella virginica is the most common
North American species. Nelson (1962, fig. 7) re-
corded it in the Livingstone (upper part), Mount
Head, and Etherington (lower part) Formations of
western Canada in beds of Meramecian and Ches-
terian age. The species was originally described
from strata equivalent to the St. Louis Limestone
in Virginia. In the Western United States, it occurs
in the Monroe Canyon Limestone of southeast Idaho
and the Scott Peak Formation of south-central
Idaho. Its known range in the Western United
States is in Zones E and F of Sando, Mamet, and
Dutro (1969), an interval of middle and late Mera-
mecian age (equivalent to V2b through V3b of the
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Viséan of Europe).

Pleurosiphonella magnussoni ranges from the
upper part of the Livingston Formation through
the Mount Head Formation and into the lower part
of the Etherington Formation (Nelson, 1962, fig. 7).
The age range is middle Meramecian into the early
Chesterian (equivalent to parts of the middle and
upper Viséan of Europe). This species has not been
identified in the United States.

Pleurosiphonella drummondi was recorded by Nel-
son (1962, fig. 7) exclusively in the upper part of
the Etherington Formation of Chesterian age in
western Canada. It is described below from the
Amsden Formation of western Wyoming, where it
occurs in Foraminiferal Zones 17 and 18, an inter-
val of late Chesterian age (equivalent to E, and E.
of the Namurian of Europe).

Pleurosiphonella drummondi (Nelson)
Plate 9, figures 1-4

1962, Syringopora drummondi Nelson, p. 458, pl. 72, figs.
12-14; pl. 75, figs. 8-11; text fig. 4i.

Description.—Specimens from the Amsden are
fragments of colonies; the largest corallum observed
was at least 6 cm high and 16 em in diameter. Coral-
lites are subparallel and connected at irregular in-
tervals of about 1 ecm by short connecting tubules
or by mural pores without connecting tubules.

In transverse sections, corallites have circular to
oval cross sections and appear to be connected in
short chains at some levels in the corallum. Corallite
diameters range from 1.8 to 2.8 mm; average coral-
lite diameters in two measured coralla are 2.4 mm
and 2.3 mm, respectively (fig. 6). Corallites are
spaced as much as 4 mm apart; the average corallite
frequency in two measured coralla is 7.8 and 8.7
corallites per square centimeter (fig. 6). Wall thick-
ness ranges from 0.1 to 0.5 mm. The microstructure
of the wall appears to be fibrous, with fibres radially
arranged. Tabular traces are numerous and con-
centric, having the center of concentricity located
closer to one side of the corallite. Septal spines are
abundant in one specimen and seemingly absent in
another, although poor preservation may be a factor
in the latter. Where present, the spines are as much
as 0.3 mm long and located on both the corallite wall
and on tabulae.

Occurrence and abundance.—Moffat Trail Lime-
stone Member: collections 78(1), 109(2), Lincoln
County, Wyo.

Specimens.—USNM 165174-176.
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Family MULTITHECOPORIDAE
Genus MULTITHECOPORA Yoh, 1927

Multithecopora? amsdenensis n. sp.

Plate 9, figures 5-9

Description.—The Amsden specimens are all
fragments of coralla; the largest corallum was at
least 5 cm high and 11 em in diameter. The coralla
are all phaceloid to subdendroid; most of the coral-
lites are subparallel. Corallites are subcylindrical;
their cross sections range from circular to rounded
polygonal. The epitheca of individual corallites is
marked by rugae, fine growth lines, and commonly
shows abundant talons. Corallites are connected by
short connecting tubules or by mural pores where
the corallite walls are in close contact with one
another. There are commonly one or two connecting
tubules or mural pores at a given level in a corallite,
although there may be as many as four. These con-
nections between corallites occur commonly at inter-
vals of about 4 mm. Increase is commonly multiple;
as many as three offsets may arise at one level in
a corallite.

Corallites range from 1.5 to 2.7 mm in diameter;
average corallite diameter measured in thin sections
of five coralla ranges from 1.9 to 2.2 mm (fig. 6).
Corallites are spaced as much as 5 mm apart, and
average corallite frequency measured in five coralla
ranges from 7.1 to 13.3 corallites per square centi-
meter (fig. 6). Wall thickness is extremely variable,
ranging from 0.1 to 1.0 mm in five coralla. Concen-
tric layers of stereoplasm are common in thickened
walls of some corallites, but the visceral cavity or-
dinarily occupies at least one half to two-thirds the
diameter of the corallite.

Tabulae are relatively sparse and erratically dis-
tributed in groups of 2 to 15 spaced at vertical inter-
vals of 2 to 10 mm. They are ordinarily complete
and horizontal and flat to upwardly concave. In
transverse sections the tabular intercepts are gen-
erally concentrie, and the centers of concentricity
range from axial to excentric in position.

Septal spines are rare, no more than 0.1 mm in
length, and arise from the walls of the corallites.
None were observed within the stereoplasmic thick-
ening of the corallite walls.

Discussion.—The exact taxonomic position of the
new species is in doubt. The general form of the
corallites, the thick corallite walls, the nature of the
tabulae, and the wrinkled epitheca are features that
suggest placement in the Family Multithecoporidae
as interpreted by Sokolov (1950, p. 28; 1955, p. 199;
1962, p. 237). Although the species is referred pro-
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visionally to Multithecopora Yoh, it lacks the ex-
treme thickening of the corallite walls and conse-
quent narrowing of the visceral cavity to one-half
to one-third the diameter of the corallite that char-
acterize other species referred to this genus. The
Amsden species is also distinguished by having sep-
tal spines and moderately abundant connections
between corallites in the form of short connecting
tubules and mural pores.

The Amsden species is also similar to species as-
signed to Neomultithecopora Lin (see interpretation
by Kachanov, 1967) but differs in lacking extreme
thickening of the corallite walls and in the absence
of spines within the zone of stereoplasmic thick-
ening.

Relationship to the Devonian genus Syringoporella
Kettner is obscure because of the lack of detailed
information on this genus. The Devonian forms
appear to be characterized by much fewer tabulae,
thicker connecting tubules, and they apparently
lack the lamellar wall structure that characterizes
the Carboniferous forms.

Multithecopora? amsdenensis is associated with
foraminifers of Foraminiferal Zones 17 and 18, an
interval of Chesterian age equivalent to E, and E,
of the Namurian of Europe. In addition to its occur-
rence in the Moffat Trail Member of the Amsden
Formation, it has also been found in the Big Snowy
Group at Baldy Mountain in southwest Montana.

Occurrence and abundance.—Moffat Trail Lime-
stone Member: collections 75(1), 77(1), 80(2),
105(1), Lincoln County; 122(1), 126(1), Teton
County, Wyo.

Specimens.—Holotype, USNM 165177 ; paratypes,
USNM 165178-184.

Family THECOSTEGITIDAE Fromentel
Genus DUNCANOPORA n. gen.

Type species.—Duncanoporae duncanae n. sp.

Diagnosis.—Corallum phaceloid and cerioid, com-
posed of cylindrical corallites that are joined at
regular intervals in the corallum by lateral expan-
sions or connecting structures. Regular connections
within the corallum may be by simple increase in
diameter of corallites, which crowds the corallites
together to produce polygonal cross sections, or by
connecting tubules or encircling deposits of scleren-
chyme perforated by pores connecting adjacent cor-
allites. Increase lateral. Tabulae sparse, ordinarily
complete, horizontal, and slightly concave upward.
Septal spines rare.

Discussion.—This new genus is referred to the



C26 THE AMSDEN FORMATION (MISSISSIPPIAN AND PENNSYLVANIAN) OF WYOMING

44

I I I | T [ I ] I I [ I
- A =
e “
L \ \ Duncanopora _
2 \ duncanae
O 40
[
e \
Q — ‘ -
7 \ X
38 —
A | \ ]
: |
> 36 4
I
2L ! _
e 11
B 34 -‘ }
5 | ‘ -
o \ |
H 32 1
2 \
= I | \ N
£ 30 3
% \ ) L Cerioid
3 - A \ “ phase —
<3} \
Eé‘ 28 |\ ‘
= A | -
2 l Vo
0 26 T' ‘
s | \ L -
» \
w24 |
& | ‘ \
s L \ .
& A i
[ 22 L 1 4
S Rap BN
| Phaceloid A -
8 phase / \i .
=~ 20 / Z
2 /
S -
g / N
@ i
3] — —
=]
i 16
<3l
= —
e -
.
= 14
g - - Pleurostphonella—
o drummondi
m 12 \
&)
< - Multithecopora? -
Eé amsdenensis
N 10
2 \{
L - —
8 \o/
I L4 [
1.0 1.5 2.0 2.5

AVERAGE CORALLITE DIAMETER, IN MILLIMETERS

FIGURE 6.—Corallite diameter and frequency in syringoporoid corals from the Amsden Formation. Each diameter value
represents the average of 20 measurements in a transverse section of a single corallum. Frequency values repre-
sent the average of 2 to 10 measurements in transverse sections of coralla,
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Family Thecostegitidae because of its regularly con-
nected corallites, a feature characteristic of the fam-
ily. It thus becomes the youngest representative of
the Thecostegitidae, which was known previously
only from the Silurian and Devonian. It appears to
be most similar to Thecostegites Milne-Edwards and
Haime but is distinguished from the latter by its
more restricted communication between corallites
through the connecting processes and by its sparse
tabulae. It also differs in having offsets that arise
laterally rather than from connecting structures.
The tabulation of Duncanopora is similar to that of
the Multithecoporidae as interpreted by Sokolov
(1950), but the members of this family have ex-
tremely thickened walls and lack abundant and regu-
lar connections between corallites.

The Early Carboniferous genus Fuchungopora
Lin (1963, p. 587, 594) has connecting structures
similar to those of Duncanopore but has complex
and abundant infundibular tabulae which sharply
contrast with the simple tabulation of the Amsden
forms. In North America, corals similar to Fuchun-
gopora were described as Syringopora mecutcheonae
by Wilson and Langenheim (1962, p. 515-516, pl.
89, figs. 11-13) on specimens from the Permian of
Nevada.

Duncanopora is presently known only from its
type species, which is described below. This species
occurs in the Amsden Formation of western Wyo-
ming, the Monroe Canyon Limestone of southeast
Idaho (recorded as Tetraporinus? sp. by Sando in
Dutro and Sando, 1963, p. 1982), the Surrett Canyon
Formation of south-central Idaho, and the Green
Ravine Formation of west-central Utah. The species
was recorded as Hayasakaia? sp. by Sando in Sando
and others (1969, p. E11, fig. 3). All known occur-
rences are in Zone K of Sando and others, (1969),
an interval of Chesterian age (equivalent to V3c, of
the Viséan through E, of the Namurian in Europe).
Foraminifera in three of the Amsden samples indi-
cate Foraminiferal Zones 17 and 18, which suggests
that the species may be restricted to lower Namur-
ian (E, and E,) equivalents.

Duncanopora duncanae n. sp.

Plate 10

Tetraporinus? sp. Sando in Dutro and Sando, p. 1982.
Hayasakaia? sp. Sando in Sando and others, p. E11,

fig. 3.

Description.—The Amsden specimens are all frag-
ments of coralla; the largest and most complete
specimen in the collections suggests that the species
is characterized by a discoidal corallum about 5 to

1963.
1969.
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6 cm high and as much as 18 ¢cm in diameter. Coral-
lites are subparallel; they are subcylindrical except
for regular layers in the corallum where they are
expanded and cerioid. Cross sections of corallites
range from circular to polygonal. Walls of indi-
vidual corallites are distinct in cerioid levels of the
corallum. Corallites are connected by mural pores
in the cerioid layers of the corallum; these layers
are commonly 2 to 5 mm thick. In the intervening
phaceloid layers of the corallum, the corallites are
connected by means of abundant short connecting
tubules that have a vertical spacing of 1 to 3 mm.
Connecting tubules arise at regular levels in the
corallum; they are augmented by sclerenchyme that
forms imperfect platforms in most specimens. There
are commonly two to four connecting canals in a
single corallite at a given connecting tubule level.
Increase is commonly multiple; as many as three
offsets may arise at one level in a corallite.

Corallite diameters range from 1.1 to 1.7 mm in
the phaceloid layers of the corallum; the variation
within a given corallum is 0.3 to 0.5 mm. The aver-
age diameter of phaceloid corallites ranges from 1.3
to 1.6 mm, based on measurements of transverse
sections of eight coralla (fig. 6). Corallite diameters
in cerioid layers of the corallum range from 1.5 to
2.5 mm; the variation within a given corallum is
0.5 to 0.9 mm. The average diameter of cerioid coral-
lites ranges from 1.7 to 2.0 mm, based on measure-
ments of transverse sections of four of the coralla
in which phaceloid measurements were made (fig.
6). Average corallite frequency in phaceloid layers
ranges from 18 to 43 corallites per square centi-
meter, measured in transverse sections of 8 coralla
(fig. 6). In cerioid layers, the average corallite
frequency is about the same as in phaceloid layers;
it ranges from 21 to 36.6 corallites per square cen-
timeter, measured in 4 coralla (fig. 6). Wall thick-
ness is extremely variable, ranging from 0.1 to 0.7
mm ; the walls of most corallites are 0.3 mm or less
in thickness. Concentric layers of stereoplasm are
common in thickened walls of some corallites, but
the diameter of the visceral cavity is ordinarily at
least one-half to three fourths diameter of the
corallite.

Tabulae are ordinarily complete, horizontal, and
gently concave upward, although some may be
slightly inclined from the horizontal and flat or
gently convex upwards. They may be erratically
distributed or in groups of 2 to 20, separated by
nontabulate intervals of 1 to 4 mm; they appear
to be concentrated at connecting tubule levels in
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some specimens. In transverse sections the tabular
intercepts are concentric or nonconcentric, and
where concentric the centers of concentricity range
from axial to excentric in position.

Septal spines are ordinarily rare, no more than
0.1 mm in length, and arise from the walls of the
corallites.

Occurrence and abundance.—Moffat Trail Lime-
stone Member: collections 76 (1), 77(3), 80(2),
88(1), 91(1), 92(17?), 93(17?), 104(2), 109(1?),
Lincoln County; 126 (1), Teton County, Wyo.

Specimens.—Holotype, USNM 165184 ; paratypes,
USNM 165185-197. '
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Contact photographs of the plates in this report are available, at cost, from the U.S.
Geological Survey Library, Federal Center, Denver, Colorado 80225.




PLATE 1

FIGURES 1-3. Chaetetes wyomingensis n. sp. (p. 5).
Holotype, USNM 165080, collection 78.
1. Transverse thin section (X 10); USNM 165080b.
2. Longitudinal thin section (X 10); USNM 165080a.
3. Transverse thin section (X 100) ; USNM 165080b.

4-7. Chaetetes cf. C. eximius Moore and Jeffords (p. 6).

USNM 165085, collection 17.
4. Transverse thin section (X 100); USNM 16508&e.
5. Longitudinal thin section (X 10) ; USNM 165085f.
6. Transverse thin section (X 10); USNM 165085e.
7. Longitudinal thin section (X 10); USNM 165085c.
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PLATE 2

FIGURES 1-8. Chaetetiform bryozoan genus A
USNM 165087; collection 76.
1. Transverse thin section (X 10); USNM 165087a.
2. Transverse thin section (X 100); USNM 165087a.
3. Longitudinal thin section (X 10); USNM 165087b.

4-6. Chaetetiform bryozoan genus B

USNM 165086, collection 94.
4. Transverse thin section (X 10); USNM 165086a.
5. Transverse thin section (X 100); USNM 165086a.
6. Longitudinal thin section (X 10); USNM 165086b.
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PLATE 3

FIGURES 1-25. Barytichisma amsdenense (Branson and Greger) (p. 8).
1-18. Lectotype, UM 2663, collection 36.
1-5. Drawings of serial transverse peel sections (X
10) ; dark stippling represents sparry calcite;
light stippling represents stereoplasm.
6,7. Drawings of serial transverse peel sections (X 2)
continuous with sections in figs. 1-5.
8-14. Serial transverse thin sections (X 2) continuous
with sections in figs. 6 and 7.
15. Calicular view (X 1).
16. Cardinal side view (X 1).
17. Counter side view (X 1).
18. Alar side view (X 1).
19. Longitudinal thin section (X 2); paralectotype, UM 2663,
collection 36a.
20-25. Serial transverse thin sections (X 4); topotype, USNM
165091a—f, respectively, collection 27.
26-29. “Amplexus” sp. indet. (p. 7).
Serial transverse thin sections (X 2), USNM 165088a, c—e, re-
spectively, collection 41.
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PLATE 4

FIiGUures 1-19. Neokoninckophyllum hamatilis n. sp. (p. 10).
Holotype, USNM 165095, collection 3.
1-8. Drawings of serial transverse peel sections (X 10); USNM
165095a-h, respectively. Figs. 1 and 2, brephic stage; figs.
3-8, neanic stage.
9-15. Serial transverse thin sections (X 2) continuous with sec-
tions shown in figs. 1-8, USNM 165095i—0, respectively.
Figs. 9-11, neanic stage; figs. 12-15, ephebic stage.
16. External view of counter side (X 1).
17. External view of right alar side (X 1).
18. External view of left alar side (X 1).
19. External view of cardinal side (X 1).
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PLATE 5

FIGUREs 1-12. Neokoninckophyllum hamatilis n. sp. (p. 10).
1-3. Paratype, USNM 165097; collection 3.
1. Longitudinal thin section (X 2), neanic stage;
USNM 165097a.
2,8. Transverse thin sections (X 2), neanic stage;
USNM 165097b, c, respectively.
4-7. Paratype USNM 165102; collection 1.
4,5. Transverse thin sections (X 2), ephebic stage;
USNM 165102a, b, respectively.
6. Longitudinal thin section (X 2), ephebic stage;
USNM 165102c.
7. External view (X 1), ephebic stage.
8,9. Right and left alar side (X 1) views, paratype; USNM
165096. Collection 3.
10. Calicular view (X 2); paratype. USNM 165106; collec-
tion 2.
11,12. Paratype. USNM 165098. Collection 3.
11. Longitudinal thin section (X 2), ephebic stage;
USNM 165098a.
12. Transverse thin section (X 2), ephebic stage;
USNM 165098b.
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PLATE 6

[All figures, collection 7

FIGURES 1-33. Neokowinckophyllum inconstans n. sp. (p. 15).

1-17.

8-17.

18-24.

25.
26, 27.

28.
29.
30.
31.
32, 33.

Holotype. USNM 165109.
1-6. Serial transverse thin sections (X 2). USNM
165109a—f, respectively.
7. External side view (X 1).
Paratype. USNM 165114,
8-11. Serial transverse peel sections (X 10). USNM
165114a—d, respectively.

12-16. Serial transverse thin sections (X 3) continuous
with sections shown in figs. 8-11. USNM
165114e-i, respectively.

17. External side view (X 1).
Paratype USNM 165115.

18,19. Serial transverse thin sections (X 10). USNM
165115a, b, respectively.

20-24. Serial transverse thin sections (X 8) continuous
with sections shown in figs. 18 and 19. USNM
165115¢c—g, respectively.

Transverse thin section (X 2) paratype. USNM 165117a.
Paratype. USNM 165118, (X 2).
26. Longitudinal thin section. USNM 165118a.
27. Transverse thin section. USNM 165118b.
External oblique side view (X 2), paratype. USNM 165113.
External side view (X 1), paratype. USNM 165111.
External side view (X 1), paratype. USNM 165112,
Transverse thin section (X 2), paratype. USNM 165120a.
Paratype. USNM 165116 (X 2).

32. Transverse thin section. USNM 165116a.

33. Longitudinal thin section. USNM 165116b.
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NEOKONINCKOPHYLLUM INCONSTANS N. SP.



PLATE 7

Ficures 1-8. Caninia cf. C. nevadensis (Meek) (p. 18).
1,2. USNM 165128, collection 104.
1. Transverse thin section (X 1); ephebic stage; USNM
165123a.
2. Longitudinal thin section (X 1); ephebic stage; USNM
165123b.
3. Transverse thin section (X 1); ephebic stage; USNM
165128a, collection 105.
4,5. Transverse thin sections (X 2); early ephebic and neanic
stages, respectively; USNM 165125a, b, collection 76.
6,7. USNM 165126, collection 105.
6. Transverse thin section (X 1); ephebic stage; USNM
165126a.
7. Longitudinal thin section (X 1); ephebic stage; USNM
165126b.
8. Transverse thin section (X 2); early ephebic stage; USNM
165132a, collection 109.
9-19. Turbinatocaninia? sp. (p. 19).
9. Longitudinal thin section (X 2); USNM 165147a; collection
105.
10,11. USNM 165148; collection 105.
10. Longitudinal thin section (X 2); USNM 165148a.
11. Transverse thin section (X 2); USNM 165148b.
12. Transverse thin section (X 2); USNM 165145a; collection

13. Tr:zligi'verse thin section (X 2); USNM 165151; collection

14. Tri,(r)lss'verse thin section (X 2); USNM 165150a; collection

15. Loi?ii;udinal thin section (X 2); USNM 165144a; collection

16. Trlaglss.verse thin section (X 2); USNM 165149a; collection

17. Tri?lss.verse thin section (X 2); USNM 165143a; collection

18. Tr%(r)lZs‘verse thin section (X 2); USNM 165142a; collection
05.

19. Longitudinal thin section (X 2); USNM 165159a; collection
73.
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CANINIA CF. C. NEVADENSIS (MEEK) AND TURBINATOCANINIA? SP.



PLATE 8

FIGURES 1-4. Lonsdaleia (Actinocyathus) stelcki (Nelson) (p. 21).
USNM 165171, collection 104.

1.

2.
3.
4

Transverse thin section (X 2); USNM 165171a.

Longitudinal thin section (X 2); USNM 165171b.

Enlarged view of some of the corallites shown in fig. 2 (X 4).
Enlarged view of some of the corallites shown in fig, 1 (X 4).
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PLATE 9

FicUrReEs 1-4. Pleurosiphonella drummondi (Nelson) (p. 24).

USNM 165174, collection 109.

1. Transverse thin section (X 4). USNM 165174a.

2. Longitudinal thin section (X 1). USNM 165174b.

3. Transverse thin section (X 1), USNM 165174a.

4. Longitudinal thin section (X 4). USNM 165174c.

5-9. Multithecopora? amsdenensis n. sp. (p. 25).

5-8. Holotype. USNM 165177, collection 105.
5. Transverse thin section (X 4). USNM 165177a.
6. Longitudinal thin section (X 4). USNM 165177b.
7. Transverse thin section (X 1). USNM 165177a.
8. Longitudinal thin section (X 1). USNM 165177b.

9. Side view of silicified specimen (X2); paratype; USNM

165178, collection 80.
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PLATE 10

FIGURES 1-6. Duncanopora duncanae n. sp. (p. 27).
1-4. Holotype. USNM 165184, collection 80.
1. Transverse thin section (X 1). USNM 165184a.
2. Longitudinal thin section (X 1). USNM 165184b.
3. Enlarged view (X 4) of some of the corallites shown in
fig. 1.
4. Enlarged view (X 4) of some of the corallites shown in
fig. 2.
5,6. Paratype. USNM 165187, collection 77 (X 1).
5. Longitudinal thin section. USNM 165187a.
6. Transverse thin section. USNM 165187b.
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DUNCANOPORA DUNCANAE N. SP.
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