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PENTAMERACEA OF THE DEVONIAN OF
NORTHERN 10WA

C. H. BELANSKI

This paper discusses fifteen species of fossil brachiopods belong-
ing to the superfamily Pentameracea, They are found in the Upper
Devonian strata of northern lowa. The Wapsipinicon and State
Quarry stages do not ocenr in the northern area and although beds
of Cedar Valley age do oceur, they have as yet yielded no pentamer-
olds. The most richly fossiliferous beds of the area are in the Hack-
berry and Shellroek stages and it 1s from these two formations that
most of the following species were obtained,

To clear up certain obseure points regarding the genus Gypidula
it has been necessary to re-deseribe (¢, comis and G. occidentalis,
both of which are from Cedar Valley strata of south-central Towa.
One other Cedar Valley species, Camarophoria swallovi (Branson),
is ineluded for comparison with northern members of the genus.
Later, it is hoped that all of the Pentameracea of the Iowa Devon-
ian may be dealt with in one paper. This, however, must be de-
ferred until the Cedar Valley and Wapsipinicon stages are more
fully known,

Three genera, Gupidula, Sieberella and Camarophoria, ave the
only pentameroid shells known to oeeur in the Shellrock and Hack-
berry stages. Of these C'amarophoria is the most prolifie, both in
species and in individuals. The genus has not heretofore been re-
ported from the lowa Devonian, in which it has a wide geographical
distribution and great vertical range although each horizon has its
own sharply defined species. The genus Sieberella is also new to the
l[owa Devonian but its representatives are few in comparison with
the other pentameroids and apparently they are confined to the
members of the Shellrock stage. The genus Gypidula is fairly com-
mon in the northern Devonian, In the Shellrock strata specimens
oceur in most of the zonules, but in the Hackberry stage the genus
appears to be confined to three thin horizons, each separated from
the others by a considerable vertieal interval. Five species of this
wenus are deseribed from these two stages, although considerable
materinl too fragmentary for deseription indieates the presence of
other species at different levels.
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the strata of the Northern Iowa Devonian so that the horizons of
the different species may be fixed. DBeds of Cedar 1's'u;“!'_‘-' age are

well developed and they attain a thickness of nearly 120 feet. These

northern strata differ markedly from the Cedar Valley beds of
central and southern ITowa, nof --Ill} in their hitholozie eharaeter but
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Fig. 1. Dingram illustrating the suceession of beds in the Upper Devonian
of Northern Iowa.

parently represent two distinet provinces, although they are almost
continuously exposed from Davenport to the Minnesota line. For
the strata of this northern provinece it may eventually be necessary
to provide distinet names, but at present no attempt is made to sub-
divide them. The Upper Davenport limestones of the lowa Survey
are here made the basal member of the Cedar Valley stage, thus re-
moving them from the Wapsipinicon stage.! Since both the **Spir-

1 This is in necordance with field work done by Dr., Merrill A, Stainbrook.
( Unpublished thesis, State University of lowa).
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NORTHERN DEVONIAN PENTAMERACEA 5}

ifer pennatus beds’’ and the ‘‘ Acervularia profunda beds’’ of cen-
tral Towa have been well discussed by Calvin, it is not necessary to
redefine or to relocate them,

The beds forming the Shellrock stage consist of from thirty to
eightv feet of limestones, shales and dolomites which are known only
in parts of Floyd. Butler, Cerro Gordo and Worth counties, They
overlie Cedar Valley strata of the northern province and are sepa-
rated from them by a strong unconformity, and moreover show a
marked overlap to the south and east. The Shellrock fauna bears
hut slight resemblance to the faunas of either the northern or south-
ern Cledar Valley provinces. On the other hand, the Shellrock
fauna shows a marked resemblance to that of the Cerro Gordo mem-
ber of the Hackberry; a large number of genera are common to
both although in most cases the species of each are distinet. The
Shellrock stage has been fully discussed in another paper?* and the
subdivisions given in that paper need not be repeated here.

Resting unconformably upon the Shellrock strata, and in much
the same geographical area, are the heavily bedded, bluish, mud
shales of the Juniper Hill stage. These attain a thickness of from
forty to fifty feet and preserve a lithologic and faunal unity
throughout. Although in various papers of the Iowa Survey these
shales have been united with the overlying Hackberry heds, they
would seem to merit separate stage rank on the basis of their marked
lithologic and faunal differences. The line of contact between the
two formations, although not marked by an erosion plane, is very
distinet and the transition from the fine mud shales of the Juniper
Hill to the gritty shales of the Cerro Gordo is abrupt. The Juniper
Hill stage is characterized by an abundance of plant remains and a
fauna econsisting largely of thin shelled brachiopods and molluses.
Some twenty species are known thus far, two of the most common
being Lingula fragila Webster and Towaspongia annulate Thomas.
With the exception of Ptyectodus calceolus N, & W. no species com-
mon to the two formations 1s known.

As here used, the Hackberry stage follows largely the terminology
of Fenton and Fenton,® although it has been necessary, for various
reasons, to change the names of some of the minor units. Beds of
this stage attain a thickness of from sixty to ninety feet, the lower,
or Cerro Gordo member, being composed of shale and shaly lime-

2 Am. Mid. Nat. Vol. X, No. 10, 1927,
3 Cont. Mus, Geol, Univ. Mich. Vol. 1, 1924,
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stone and reaching sixty feet in thickness. The upper twenty to
thirty feet, largely limestone and dolomite, forms the Owen sub-
stage, The Hackberry fauna begins abruptly in the Xenocidaris
zonule, In which occurs about one-third of the nearly three hundred
species of the Hackberry fauna.

The generie determination of nearly all species herein deseribed
has been ascertained by sectioning the rostral portion of the shells
and wherever possible illustrations of a representative series of see-
tions of each species accompanies the deseription. Virtually all of
the material upon which this paper is based is in the writer’s per-
sonal collection whieh is in the geological museum of the State Uni-
versity of Towa. This colleetion has its own ecatalogue, and specimen
numbers are followed by the letters C. H. B, A number of pleiso-
types and paratypes are from the collection of the University of
Towa (5. U, I.) and one or two species are also thus represented in
the University of Cincinnati Musenm (U. C. M.) and the United
States National Museum (U. S, N. M.).

The writer wishes to express his appreciation to Dr, A. O. Thomas
of the State University of Towa for his valuable aid in the prepar-
ation of this paper. Dr. Thomas has gone over the manuseript
thoronghly and his kindly advice and eriticisms have been most
helpful.

GYPIDULA——Hauall

shells of mediam size or smaller. subrotund in

Genus

Deseription :
shape, subpentagonal to subovate in outline, the width generally
slightly less than the length; the cardinal extremities rounded.
Pedical valve strongly convex, the umbonal area prominent, the
beak bluntly pointed and more or less incurved ; marked anteriorly
by a median fold which may range from strong to nearly obsolete.
Surface marked by strong plications or folds which may be very
weak and marginal in disposition, or may be strong and affect near-
ly the entire valve; they are present on both the fold and lateral
slopes, those on the fold usually being the strongest. Cardinal area
triangular, its margins not sharply defined, marked by transverse
wrinkles and in some cases by fine vertieal stri. Delthyrium tri-
angnlar and open. Internally, the dental lamell® unite to form a
triangular spondylinm which continues forward to or bevond the
midlength, being supported for a part of its length by a strong
median septum. Brachial valve generally much less eonvex than
the pediele, in rare cases equally convex. Beak small and strongly
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menrved.  Mesial sinus of varying degrees of strength but generally
failing to reach posterior to the midlength. Plications similar to
those of the pediele valve but eonsiderably shorter. Internally, the
hinge-plate is divided by a narrow erural cavity. The ernral plates
rest diveetly npon the floor of the valve. As seen in eross-seetion

they form a harp ped design, the upper eurved portion, repre-

senting the erura, generally more or less inclined outward; their

o DD D
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P 2, A series of nine eross-seetions (x2) from the rostral pn:tlun of

the shell of Gypidula eceidentalis, the genotype. Note the long median septum
of the pedicle valve and the nmrl‘ erect erura and high erural septa of the
brachinl valve.

lower portions, here termed the erural septa, rather low, nearly
vertieal and separated from each other by considerable space.

Remarks :—The genus Gupidula was originally based on plicate
pentameroid shells having the fold on the pediele valve, a sinus on
the brachial valve and with a distinet eross-striated cardinal area.
Partieular emphasis was laid upon the last character and but little
mport was attached to the internal strueture. The original defini-
tion, althongh permitting ready separation from Pentamerella,
would also inelude shells belonging to Sicherella of (Ehlert, Ap-
parently Hall, Hall and Clarke, and (Ehlert overlooked the fact
that Steberella has a well defined eardinal area. Their different
l]thl‘!‘:IIITiHHH state that the beaks of the latter genus are ‘-‘Tt't’ﬂlfl]}"
meurved and in eontact but no referenee is made to the eardinal
Aren

Lxternally, Gypidula and Sicherella ave very similar, about the
only difference being in the more numerous plications of Sicherella.
In the genotype of Gupidula, G. occidentalis Hall, the erural septa
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of the brachial valve are separate and attached direetly to the floor,
whereas in the genotype of Sieberella, S. sieberi (Von Buch), the
crural septa unite to form a spondylium which 1s supported by a
distinet median septum. Internally, the pediele valves of the two
genera are quite similar, Consequently, this leaves but one funda-
mental charaeter by which to distinguish the shells of these two
eenera, namely the charaeter of the erural plates.

f.’y;;f:hgfu occidentalis Hall
Plate II, figs. 1-8

Pentamerus occidentalis Hall, Geol. of Towa, Vol. 1, pt. 2, p. 514, PL VI, figs.
=iy, E-. e, 1858. Not FPentamerus oceidentalis Hall, Pal. N. Y., Vol. II, p. 341.
1‘\;!";!”_‘“;” occidentalis Hall, Pal. N. Y., Vol. IV, p. 380, PL. 58A, figs. 1-8. 1867,

(:ypidula comis Hall and Clarke, Pal. N. Y., Vol. VIII, pt. 2, pp. 247, 248,
Pl. LXXII, figs. 18-20, 22, 23. 1804,

Gypidula comis Schuchert, U. 8. G. 8. Bull. 87, pp. 225, 226. 1847.

Deseription :—Shell small, subovate to subtriangular in outline,
wider than long or occasionally with the length and width nearly
equal, greatest width near the midlength. The dimensions of two
plesiotypes: length 16.5 and 13. mm.; width 183 and 16. mm.;
thickness 12, and 9.5 mm.

Pedicle valve strongly convex, with the greatest curvature in the
umbonal region. Surface arching from the beak to the anterior
margins, sloping rather sharply to the postero-lateral and eardinal
margins, the central and umbonal regions rather strongly elevated
with the surface arching abruptly to the lateral margins. Fold low
and poorly defined, sometimes obsolete. Surface marked by from
two to six short, aneular folds of which there are two or three on
the fold and one or two on the lateral slopes; both fold and plica-
tions generally absent on small speeimens and in all cases confined
to the anterior third of the valve. Beak prominent, rather sharply
pointed, strongly inenrved and nearly in contact with the umbo of
the brachial valve. Cardinal arvea low, strongly eonecave, its lateral
margins poorly defined, marked by faint growth wrinkles and on
well preserved specimens by faint vertical striae. Delthyrium
higher than wide. Internally, the median septum is long and high,
the spondylinm extends forward beyond the middle of the valve,

Brachial valve considerably less convex than the pediele with the
greatest prominence at, or slightly posterior to the midleneth, Sur-
face arching gently to the anterior margin and sloping with a gently
concave eurvature to the lateral and postero-lateral margins. Sinus

generally developed anteriorly as a shallow undefined depression
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which in large specimens is slightly produced into a short, rounded
lingual extension. Plications weak, in adult specimens confined to
one or two short examples in the sinus and rarely one or more on
each lateral slope. alsent on immature specimens. Beak blunt and
closely neurved, Internally, the erural plates are thin and extend
well anterior to the midlength. As seen in seetion, the erura slant
upward and outward from each other at an angle slightly less than
ninety degrees. The ecrural septa are slightly higher than the
erura, curved laterally along the middle of their height, their bases
separated by a distance nearly equal to their height. Surface of
both valves marked by fine concentric growth wrinkles whieh an-
teriorly are somewhat lamellose,

Remarks :—For many vears this species has been considered as a
synonym of (. comis (Owen). Although the two forms do oceur in
the Davenport substage they are found at well separated geograph-
ical points, and moreover each species 1s associated with faunules
which differ strongly from each other. Although this alone would
not be sufficient for specifie distinetion, the differences in the char-
acters of the two forms do clearly indicate separate species and for
these reasons Hall's specific name is here revived. G. occidentalis
is uniformly smaller, and the curvature of the valves is more nearly
equal than in G. comas; furthermore, Hall’s species is characterized
by the weakly developed sinus, and by the broad, irregular and
angular plications. Internally the two species differ even more
strongly. In the pediele valve, the median septum of G. comis is
very short, reaching forward less than a fourth of the length of
the valve, and the spondylium is much higher and larger than that
of (. oceidentalis. Tn the brachial valve, the erura of G. comis are
nearly horizontal and the erural septa are very low; in G. occident-
alis the erura slant strongly upward and the erural septa are near-
Iy twice as high comparatively, as those of . comis.

Oceurrence :—(i. ocetdentalis is a rather uneommon form and has
been found only near the top of the Davenport substage of the
(fedar Valley in the vieinity of Independence, Towa.

Types:—Plesiotypes Nos. 8076, 8077, 8085, C. H, B. No. 6-418
2 T I 1N

Gupidula comis (Owen)

Plate I, figs. 1-11

Atrypa comis Owen, Rept. Geol, Surv., Wis. Towa and Minn., p. 583, Tab. 3a,
fig. 4. 1852.
Pentamerus (N. 8.) Owen, ibid. Tab. 3a, fig. 11.
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Pentamerus galeatiformis Meek and Worthen, Geol. Surv, Illinois, Vol. II, p.
325 (footnote). 1866.

Pentamerus comis Meek and Worthen, Geol. Surv. Illinois, Vol. TIT, p. 428, Pl
13, figs. Ga-c. 1868,

Pentamerus comiy Waleott, U. 8. G. 8. Mon. VIII, pp. 159-161, Pl 3, fig. 4.
Not PL 3, fig. 3; nor PL. 14, figs. 15a, b, 1884, ;

! Pentamerus comis Whiteaves, Cont. Can. Pal, Vol. I, pt. IV, p. 260. 1892,

Grypidula comis Hall and Clarke, Pal. N. Y, Vol. VIII, pt. 2, p. 248. Not
text fig. 177 nor Plate 72, figs, 15-24. 1803,

Gupldula comg Behuchert, U1, 8. G. S, Bull, 87, p. 226. 1807,

Deseription :—Shell of medium size or smaller, subovate to sub-
pentagonal 1n outline, longer than wide with the greatest width
anterior to the midlength. Dimensions of a rather large plesiotype:
length 25. mm. : width 22.5 mm. ; thickness 19.6 mm.

Pedicle valve strongly convex, the surfaee arching uniformly
from the beak to the anterior margin and somewhat more sharply
to the Iateral margins. Fold broad, low and poorly defined, orig-
mating anterior to the midlength, marked by a distinet emargina-
tion at the front of the valve. In some cases the fold is nearly
smooth but on most specimens it bears from two to four low, round-
ed plications and on each lateral slope there is one, or rarvely two,
similar but weaker plications; all plieations are absent on the pos-
terior half of the valve and some large examples lack both fold and
plications. Umbo very conspicuous; beak bluntly pointed and
strongly incurved., The eardinal area is narrow, its lateral margins
poorly defined ; surface gently arched and marked by faint vertical
striae and by transverse growth wrinkles; delthyrinum rather large,
slightly higher than wide. Internally. the spondylium is large and
heavy, reaching forward beyvond the middle of the valve. The
median septum is very short and confined to the rostral portion of
the valve.

Brachial valve much less convex than the pediele, the greatest
convexity in the umbonal region. Surface arching gently from the
beak to the anterior margin, more gently curved to the lateral and
cardinal margins; on some specimens the surface is flattened or
gently concave toward the postero-lateral margims.  Sinus generally

broad and shallow, originating near the midlength and produeed
into a short, subquadrate lingual extension defleeted nearly at right
angles to the plane of the valve. Plieations sumilar to those of the
pedicle valve, being strongest in the sinus and very weak or absent
on the lateral slopes. Beak moderately large, blunt, strongly in-
curved. Internally, the crural plates are very heavy and reach
forward beyond the middle of the valve; the erura are flat and

I ——




NORTHERN DEVONIAN PENTAMERACEA 11

nearly parallel to the plane of the valve, The erural septa are low,
nearly vertical, their bases well separated. Oeccasionally a low
ridge lies on the floor of the valve between them.

Remarks:—The shove deseription is based upon specimens ob-
tammed from the Davenport substage of the Cedar Valley near
Solon, lowa. TI forms of Gypidula from a similar horizon at

A B 5 @
c
G & |

Fig. 3. A series of nine eross-seetions (x 1.5) from the rostral portion of the

shell of Grypidula comis. Note the short median septum and heavy spondylium

of the pediele valve d.1|1| the low erural septa and nearly horizontal erura of the
brachial valve.

Independence, Towa, although customarily referred to @. comis,
were originally deseribed by Hall as Pentamerus oceidentalis and
Hall’s speeies is here revived ; the differences between the two forms
are discussed under G. occidentalis. Hall and Clarke* referred
other forms from the Cerro Gordo substage of the Hackberry to
(¢, comis. The Cerro Gordo substage lies some 200 feet above the
top of the Davenport substage and the two species just alluded to
are here disenssed under @, cornuta and G. parva. Thus it would
appear that four distinet species have heretofore been ineluded
under (., comis.

Occurrence :—Common in the upper beds of the Davenport sub-
stage at Solon, Towa and southeastward to Davenport.

Types :—Plesiotypes Nos, 8176, 8177, 8180 and 8181, (. H. B.
No. 1467 U. C. M.

4+ Pal. N. Y, Vol. VIII, pt. 2, p. 247,
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(ypidula papyracea n. sp.
Plate 11, figs. 9-13: Plate 111, figs. 20-24
Deseription :—Shell of medium size or smaller, subovate to sub-
pentagonal in outline, wider than long with the greatest width near
the midlength, Dimensions of the holotype and a paratype: length
29 and 13.6 min.: width 24. and 15.3 mm.; thickness 18.2 and 9.4

—

NI,
Pediele valve moderat 1'_‘. convex with the rreatest 11"']*”] near the
A
A v
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Fir, -} Voo of soowen erosssoctions s of the rostral Im'r'T.iuTl of the

shell of Gyupidula papyracea. Note the ver) short median septum of the pedicle
valve and the short erurnl septa and high, nearly vertical erura of the brachial

valve,

midlength. Surface arching gently from the beak to the anterior
and lateral margins, sloping sharply to the eardinal and postero-
lateral margins. Fold absent or indicated only by a broad unde-
fined swelling at the front of the shell, Plications wantine on most
speeimens but when present they are marginal and consist of broad
ridges of which two are on the fold and one on each lateral slope.
Umbo small for the gennus: the beak blunt and moderately ineurved.
Internally, the median septum is confined to the rostral portion ot
the valve: the small spondylium continues nearly to the midlength.

Brachial valve depressed convex with the greatest curvature
near the midleneth. Surface arching gently and uniformly from
the beak to the anterior and lateral margins, sloping gradually from
the midline to the lateral and postero-lateral margins. Sinus con-
fined to the anterior third of the valve where it is shown as a broad
poorly defined depression ; on many speeimens no sinus is developed.
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Plications apparently wanting. Internally, the erural plates reach
well beyond the midlength, As seen in section the erura are high
and near vertical, their ecrests abruptly deflected laterally; the

erural septa are low and gently arched laterally, Shell substance
thin and papery, exfoliating readily.
Remarks :—G. papyracea can be readily distinguished by the

poorly developed fold and sinus and by the nearly complete absence
of plications. In no other species studied does the width exceed the
length as in 6. papyracea, and moreover the thin fragile shell is a
feature found in no other member of the genus from the Towa
Devonian,

Oceurrence :—Common in and confined tfo the Camarophoria
zonule at the top of the Mason City substage of the Shellrock. It
is found only in the western portion of Floyd County, Iowa.

Types:—Holotype No. 1445, paratypes Nos. 511, 644, 1516 and
2008, C. H. B.

Gypidula rostrala n. sp.
Plate 11, figs. 15-19

Deseription :—Shell small, subquadrate in outline, longer than
wide with the greatest width slightly anterior to the midlength.
Dimensions of two pedicle valves (holotype and paratype) : length
16, and 12.5 mm.; width 14. and 11.5 mm. ; depth 8.7 and 5.3 mm.

Pedicle valve moderately convex with the ereatest curvature in
the umhbonal region. Surface arching gently from the beak to the
anterior margin, more sharply eurved to the lateral and postero-
lateral margins, abruptly arched from the midline to the lateral

LETTo¥er
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Fig. 5. A series of nine eross-sections (x 2) of the rostral portion of a ped-
icle and brachial valve of Gypidula rostrata. Note the long median septum of
the pedicle valve and the short crura and high crural septa of the brachial
valve.

L/
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margins. The narrow fold originates anterior to the midlength,
moderately elevated and well defined at the front of the valve. The
fold is not developed on immature specimens and in some cases 1t
is absent on adult shells. Plications feebly developed, absent as a
rule but when present they are limited to a broad elongate swelling
on either side of the fold. Umbo very large and prominent; beak
large, blunt, moderately ineurved. Internally, the high median
septum reaches nearly to the midlength ; the spondyhum 1s eapae-
ious; its height, when fully developed. is nearly half that of the
valve.

Brachial valve depressed convex with the greatest eurvature
posterior to the midlength, Surface arching gently from the beak
to the anterior and lateral margins, slightly flattened toward the
postero-lateral margins.  Sinus, when present, shown only as a
broad depression at the front of the shell. Plications apparently
wanting., Internally, the erural plates reach beyond the midlength.
As seen in seetion the erura arve nearly straight and inclined hori-
?:utlhi”}' from each other at an .‘ill;:li' of about 120 degrees. The
crural septa are higher than the erura and their erests are rather
strongly convergent.

Remarks :—@G. rostrata finds its closest relative in (. comis of the
Cedar Valley, It ean be distinguished from that species by the
uniformly smaller size, narrow fold and by the almost complete
absence of plications. Internally, the erural septa of (7. rostrala
are proportionately higher and more convergent distally than those
of (7. comus.

Occurrence :—Confined to the Loxonema zonule of the Rock
Grove substage in the immediate vieinity of Rudd, Towa. It 1s a
rather common form but as a rule is represented by dissociated
valves.

Types:—Holotype No. 1317, paratypes Nos. 164, 288, 339, C. 1. B,

Gypidula cornuta F. & F.
Plate 1, fizs. 12-24; Plate 11, fig. 14

Gypidula comis Hall and Clarke, Pal. N. Y, Vol. VIII, pt. 2, Plate 72, figs.
15-17, 21. 1884,

Gypidula cornuta Fenton and Fenton, Cont, Mus, Geol. Univ. Michigan, Vol.
I, pp. 121-122, Plate 25, figs. £6-31. 1924,

Shell of mediuam size or smaller, subquadrate to

Deseription

subpentagonal in outline, generally longer than wide with the
ereatest width at, or anteror to, the midlength. Dimensions of two
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plesiotypes: length 225 and 19.7 mm.; width 22.5 and 19.3 mm.;
thickness 14.6 and 12, mm.
Pedicle valve strongly convex with the greatest curvature in the

umbonal region, Surfaece arching strongly from the beak to the
auterior margin, more abruptly curved to the lateral margins, slop-
g sharply to the cardinal margins, Fold broad and low, in most

cases poorly defined, sometimes absent ; its position is marked by a
shallow emargination. Plications commonly absent but when
present they are very broad and low, from one to three are shown
on the fold and one or rarely two on each lateral slope; these latter
are faint and marginal in position, those on the fold extend poster-
orly less than a fourth of the length of the valve, Umbo prom-
ment, beak rather sharply pointed, strongly ineurved, occasionally
almost touching the brachial valve. Cardinal area small and poor-
ly defined, no vertical strig noted. Delthyrium slightly higher than
wide, Internally, the spondylium is thin, rather low, extending
beyond the midlength, its posterior half supported by a thin high
median septum.

Brachial valve much less convex than the pedicle, most prominent
posterior to the midlength. Surface arching gently from the beak to
the anterior margin, sloping with gently concave eurvature to the
lateral margins, more strongly depressed toward the cardinal mar-
gins. The sinus originates rather abruptly at a point anterior to
the midlength, marked anteriorly as a broad shallow depression,
occasionally produced into a very short, subquadrate lingual ex-
tension. The plications, when present, are broad and low, from
one to three in number, confined to the anterior third of the sinus.
Beak small, blunt, strongly ineurved. Internally, as seen in section,
the gently arched erura are nearly vertical; the crural septa are
low, gently convergent upward, their bases well separated,

Remarks :—This species has generally been considered as a loeal
form of G. comis and as such was deseribed by Hall and Clarke.
The specimen which these authors show in figures 15, 16, and 17 of
plate 72 apparently belongs to G. cornuta although, judging from
figure 17, the plications shown in figures 15 and 16 are somewhat
accentuated. Figure 21 of the same plate apparently represents an
immature specimen of this species. G. cornuta ean be readily dis-
tinguished from other Iowa members of the genus by the closely in-
curved beak of the pedicle valve, by the very small cardinal area,
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flattened brachial valve, and particularly by the broad, short and
very faint plications.

Occurrence :—Althongh eommon, this speecies is confined to the
basal zonule of the Cerro Gordo substage of the Hackberry, Fenton
and Fenton place it somewhat higher, giving its horizon (Gypidula
faunule) as about two feet below the Lioclema zonule. This is an
error sinee careful collecting for many years has failed to reveal
them at this horizon but they are abundant some twelve feet lower.

3
©
)

H J

Fig. 6. A series of ten cross-sections (x1.5) from the rostral portion of the
shell of Gupidula cornuta. Note the short median septum and small spondylinm
of the pedicle valve and the high, vertical erura and short erural septa of the

brachial valve.

The stratum in which they occur was termed the Xenocidaris zone
by Thomas® and sinee that term has precedence over Fentons term,
and further since Gypidula is absent in the horizon they designated,
the term Gypidula faunule must be dropped.

G. cornuta is most abundant at Roekford. It has been found oc-
casionally at Hackberry Grove although the specimens found there
are almost invariably crushed and in most cases represented by
separated valves.

Types :—Plesiotypes Nos. 3153, 3685, 3897, C. H. B. No. 3146 |
U. C. M., No. 71362 U, S. N. M.

Gypidula parva F. and F.
Plate III, figs. 1-11

Gypidula comss Hall and Clarke, Pal. N.Y. Vol. VIII, pt. 2, p. 247, text fig.
177. 1804,

6 Towa Geol., Suryv, Vol, 29, p. 499, Feb, 1924,
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! Gypidula leviuseula ibid. Pl 72, figs. 25, 26.
Gypidula cornuta parva Fenton and Fenton, Cont. Mus. Geol. Univ. Michigan,

Vol. I, p. 123, PI. 25, figs. 32-35. 1924,

Deseription :—8Shell small, subovate to subquadrate in outline,
longer than wide with the greatest width slightly anterior to the
midlength.  Dimensions of two plesiotypes: length 17. and 14.5
muni. ; width 15.2 and 13.6 mm.: thickness 11. and 9.5 mm.

Pedicle valve strongly econvex, most prominent near the mid-
length. Surface arching strongly from the beak to the anterior and
lateral margins and sloping sharply to the postero-lateral and ecar-
dinal margins. Fold weak, originating posterior to the midlength,
always low and with more or less flattened summit: marked anter-
wrly by a shallow rounded emargination, In adult shells the fold
bears from one to four, low, rounded plications which originate well
posterior to the midlength; the grooves between the plications are
rounded at the bottom and slightly produced at the front of the
shell.  Iach lateral slope bears from one to three similar plications.
Umbonal region prominent, the beak bluntly pointed and moderate-
ly incurved. Cardinal area comparatively large, its limits poorly
defined ; it is distinetly striated vertieally and bears weak transverse
growth wrinkles. Internally, the median septum is very short, the
siall, low spondylinm extends beyond the middle of the valve.

Brachial valve depressed convex, most prominent in the umbonal
region. Surface arching gently to the anterior margin and sloping
with gently concave curvature to the lateral margins. Sinus orig-
mating anterior to the midlength, becoming rather deep at the front
where it is produeed into a short rounded lingual extension deflected
at a low angle to the plane of the valve. Mesially one strong sub-
angular plication extends less than half the distance to the beak;
cach lateral slope bears one or two similar, but much shorter plica-
tions.  On small specimens few or no plications are shown. Beak
small, blunt, ineurved. Internally, as seen in seetion, the strongly
arched erura diverge from each other at an angle of about ninety
degrees; the crural septa are low and quite strongly divergent at
their summits,

Remarks:—This little species differs sufficiently from both @.
cornuta and (. comis to permit ready separation. From G. cornuta
it differs in the uniformly smaller size, in the much stronger plica-
tions and in the larger and better developed eardinal area. From
(7. conus it differs in muech longer plications, closely incurved beak
and much smaller size.
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From the section shown in figure 7 H below it would appear that
this h]u.'l"li'ra, rather than (7. comtis of the Cedar ‘\';,||..:,-I 18 the one
shown in section by Hall and Clarke in their text figure 177, That
this could be the case is easily seen since they figure indiseriminately
as (7. comis specimens from both the Hackberry and Cedar Valle)

stages. A laree proportion of their collection was obtained from

hillside exposures near Rockford, ITowa, and based on these the

specimens 1ol d would almost e r'l.u':;j- be (7. paryi Inasmuceh
| shown at these old outerops whereas the horizon

of (. cornuta offers no natural exposures except at Hackhe: 'y Lxrovi

where sp IMENns ure Il nnon ,_:|.l 5 A ['ﬁ:]n e 100 I i
In figures 25 and 26 of plate 72 they shi small Gypidula
der the name ot (r Lrviuscewla and state that iy { ol
lowa.” If the specimen really came from the Hackberry it _
likely @ ature specimen of G, parva. G : |

SPECLES W ! COUrs 1 L Voall I ' ! { i |
104 Low Nna 1s very likel that the m he el | !
the Cedar Valley rat n the Haekb n whiel
rrect] lentified I hred ' t (;
leviuscula are illustrated for comparison on P [
{ leruarronce {01 | : g 1)
1 | 18 | 1] 0] l ]1 the
(‘erro (ordo snihstare It has bes 10 bt b
. 3 | | (;0) .
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Types :—Plesiotypes 3417, 3425, 3764, C. H. B. No. 1468 U. C.
M., No. 71363 U. S. N. M.

(; yprdula nucleolata n, sp.
Plate 111, figs. 12-19

Desceription —Shell below medium size, subovate to subquadrate
in outline, slichtly wider than long or in some cases with the width
and leneth equal, greatest width near the midlength. Dimensions
of the holotype and paratype: length 14.7 and 14, mm. ; width 16.
and 14.5 mm. ; thickness 12.5 and 12, mm.

Pedicle valve very convex ; the surface arching strongly from the
Leak to the anterior and lateral margins and sloping abruptly to

JJIOIOINIMN.
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Fig. 8. A serieg of ten cross-section (x 2) of the rostral portion of the shell
of Gypidula nucleolata. Note the high, erect erura and low erural septa of the
brachial valve.

the cardinal maregins. The fold originates near the midlength where
it is broad and low, becoming higher and wider anteriorly, its sum-
mit very gently rounded at the front of the shell. The fold bears
three or four low, subangular or broadly rounded plications which
reach nearly to the midlength ; each lateral slope bears two or three
similar plications, those bordering the fold a little the strongest and
.‘H‘F}El'[':lll'.‘[{ from the fold 11}-' a broad, rounded furrow. Beak '!rhi]ﬂl}'
pointed, very strongly incurved, on some specimens nearly touching
the umbo of the brachial valve., Cardinal area small and qu_ﬂ‘]}' de-
fined; delthyrium small, slightly higher than wide. Internally, the
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spondylium reaches beyond the midlength and is supported by a
median septum only in the rostral portion.

Brachial valve slightly less convex than the pedicle, The surface
curves strongly and uniformly to the anterior and lateral margins
and less sharply to the cardinal margins. Sinus very shallow, orig-
mating slightly anterior to the midlength, its anterior portion very
gently depressed and produced into a short, subquadrate lingual
extension which is deflected at nearly a right angle to the plane of
the valve. Two or three rounded plications are situated on the an-
terior half of the sinus and on ¢ach lateral slope there are one or two
weak marginal plications. Beak small, blunt, moderately ineurved.
Internally, as seen in section, the crura are very high and nearly
vertical, their central portions gently arched inward; the erural
septa are short, their summits slightly econvergent,

Remarks :—This species differs markedly from any other species
i the Towa Devonian in its rotund or globose form, in the shallow
rounded sinus and in the strongly defleeted lingual extension.

Oeceurrence .—Shells of this species are common but they are re-
stricted to a six ineh horizon near the top of the Idiostroma zone of
the Owen substage, shown at the type exposure along Owen Creek in
Cerro Gordo County. For this stratum the term Goldius zonule is
here proposed.

Types:—Holotype No. 5005, paratypes Nos, 5006, 5009, ', H. B.

Genus——SIEBERELLA—(Ehlort

Deseription :—Shell galeatiform, of medium size or smaller, sub-
pentagonal to subovate in outline. Pedicle valve strongly convex
with a more or less strongly developed mesial fold., Umbo prom-
inent ; beak strongly incurved. Cardinal area small, concave, its
surface marked by wvertical and transverse strie. Delthyriom tri-
angular. Internally, the dental lamells unite to form a triangular
spondylium whieh is supported posteriorly by a median septum.
Brachial valve less convex than the pediele with well developed
mestal sinus.  Internally, the hinge-plate is strong and is divided by
a narrow crural cavity. The erural plates unite to form a trough
shaped spondylinm which is supported for most of 1ts length by a
strong median septum, Suarface of both valves marked by plica-

tions which may affect nearly the entire shell or may be confined to
the margimal ]m!‘tiulh of the valves.
Remarks :—According to Hall and Clarke, the genus Sielerella
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differs from Gypidula chiefly in the absence of a cardinal area, the
spondylium and median septum of the brachial valve being con-
sidered as of minor import. The Iowa material was sent to the
['nited States National Museum for comparison with aunthentie
specimens of the genotype and with other pentameroids of the west-
ern Devonian of the United States. Mr. Erwin R. Pohl, who re-
ported on the eomparisons, stated that Sicberella sieberi has a well
defined cardinal area and that the Iowa material was similar in in-
ternal characters to that of the genotype. The cardinal area of N.
sieberi, because of poor preservation, apparently was overlooked
both by (Ehlert and by Hall and Clarke. Present knowledge renders
the spondylium and median septum in the brachial valve the diag-
nostic character of Sieberella.

Siteberella emarginata n. sp.
Plate III, figs. 256-31

Deseription :—Shell below medium size, subpentagonal in outline,
wider than long with the greatest width slightly anterior to the
hinge line, cardinal extremities rounded. Dimensions of the holo-
type: length 13.5 mm.; width 16.5 mm; thickness 9.7 mm.

Pedicle valve moderately eonvex with the greatest convexity in
the mmbonal region. Surface arching strongly from the beak to the
anterior and lateral margins and sloping sharply to the eardinal
margin., Fold broad, low and poorly defined, extending back from
the anterior margin less than one-third the length of the valve.
Surface marked by eight or ten low rounded plications which are
most strongly marked at the anterior margin, and which reach pos-
teriorly less than one-fourth of the length of the valve. Four or
five plications are on the fold and two or three on each lateral
slope; those bordering the fold are somewhat stronger than the
others. Umbo prominent, beak obtusely pointed, moderately in-
curved, Cardinal area small, low and gently coneave, its lateral
margins poorly defined, its surface marked by faint vertical strim.
Delthyrium nearly as wide as high, Internally, the spondylinm
reaches anteriorly more than two-thirds the length of the valve; its
posterior half is supported by a high median septum.

Brachial valve depressed convex with the greatest convexity pos-
terior to the midlength. Suiface arching gently from the beak to
the anterior margin and sloping gently for about two-thirds the
distance to the lateral margins where it becomes flattened or slightly
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depressed. Sinus originating about one-third the distance from the
front of the shell as a broad, illy defined depression which becomes
somewhat deeper and better defined anteriorly, Surface marked
by plications similar to those of the pedicle valve. Beak blunt.
rather large, slightly incurved. Internally, the spondylium reaches
anterior 1o the midlength and is supported for most of its length by
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Fig. 9. A series of eleven eross-seetions (x 2) from the rostral portion of the
shell of Sieberclla emarginata. Note the long median septum of the pediele
valve and the high narrow spondylium and low median septum of the brachial
valve,

a low median septum. As seen in section the erural plates form a
]]H]'}I .*«'hir;u'ii structure.
S. emargimata differs from S, siebert in its uniformly

Remarks:
smaller size and i the shorter and less numerous plications.

Oceurrence :—Most common in the Camarophoria zonule of the
Mason City substage at Nora Springs where in most cases it is
found only as separated valves. C(asts, apparently of this species,
have been found in the Ulsterensis zonule of the Rock Grove sub-
stage,

Types :—Holotype No. 1440, paratypes Nos. 128, 940, C', H. B.

Nieherella insolita n. sp.
Plate 111, figs, 32-36
Deseription :—Shell small, subpentagonal in outline, shghtly
wider than long with the greatest width posterior to the midlength,
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Dimensions of the holotype: length 12, mm.; width 13. mm. ; thick-
ness 8.9 mm.

Pedicle valve gently convex with the greatest convexity posterior
to the midlength. Surface arching gently from the beak to the an-
terior and lateral margins, more sharply to the cardinal margins.
Beak obtusely pointed, strongly incurved. Fold originating con-
siderably posterior to the midlength as a low, poorly defined eleva-
tion; it 1s marked medially by a shallow groove and bordered on
either side by deep rounded furrows the bottoms of which are pro-

@@@kg)&{/

A 8

W/ N/

F G

Fig. 10, A series of seven eross-seetion (x 2.5) from the rostral portion of a
brachial valve of Sicherella insolita. Note the broad, stout spondylium and the
ghort median septum.

duced into short lingual extensions. Each lateral slope bears two
rounded plieations which extend posteriorly slightly beyond the
midlenegth,

Brachial valve slightly more convex than the pedicle with the
greatest convexity near the midlength, Surface arching strongly to
the anterior margin, sloping gently to the lateral margins and very
gently concave to the postero-lateral and eardinal margins. Sinus
originating near the midlength, becoming rather deep anteriorly
where it is produced into a short subguadrate lingnal extension
which is marked mesially by a low, subangular plication. Each
lateral slope bears two or three plications: those bordering the sinus
are subangular, nearly twice as high as the others and separated
from them by deep subangular furrows., Internally, as seen in sec-
tion, the spondylinum is low, nearly as wide as high, its bottom gent-
ly rounded. The median septum is stout and very low, reaching
forward nearly to the midlength.

Remarks :—In outward expression this species differs markedly
from any other pentameroid from the Towa Devonian. 8. insolita
bears some resemblance to the form from the Nevada limestone
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which was described by Walcott as Pentamerus lotis, which appar-
ently is a Sieb rr'Nrr The Nevada species i1s uniformly more rotund
and much smaller than S. insolila,—less than half the size, and its
plications are muvh fewer 1n number, more rounded, and less con-

spicuous,

Occurrence :—~C'onfined to the Upper Actinostroma zone (Pseudo-
teetus zonule) of the Nora substage in the vieinity of Nora Springs,
Towa.

Types:—Iolotype No. 1200, paratypes Nos. 273, 420, C. H. B.

Lronus

CAMAROPHORIA—King

Deseription :—** Shell usually small or below median size, rostrate,
subovate to subpentagonal in outline, with well developed median

"2 QPP
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Fig. 11. A series of eleven eross-sections (x 2.5) from the rostral portion of
the shell of Comerophoria sehlotheitmi (von Buch), the genotype of Camaro-
phoria, from the Permian of Possneck, Germany, showing dental lamellae and
H]ru]u];;h:lﬂt of the lwulivlu 'k.'il‘l.l", ani t|l1' Ini:n].i:iu !-‘-rl-[l}]]'h 1-1'ur;1l|”|,| 51101 lngre-
Iﬁl'u'ih' of '[]H.' tlT:!"]II[:L! "n'f'l.h'". 1\'1‘]“'['_ IH‘I:

sinus in the pedicle valve and fold in the brachial valve, hoth valves
either plicated or with the plications nearly or quite obsolete, 1In
the pediele valve the dental lamellie are continued anteriorly mmto a
well developed spondylium whieh is either supported by a median
septum or rests directly upon the floor of the valve for a part or the
whole of its length. In the rostral portion of the hrachial valve the
hinge plate is continuous and is supported by a strong median
septum : between the hinge plate and the floor of the valve the
median septum also supports a eoncave eruralium which is contin-
ned far bevond the hinge ]}I:]Il'_ hecoming broader and more highly
elevated anteriorly ; posteriorly the median septum passes through
the ernralium for the support of the hinge plate but the extension

of :ﬂ*;ﬂnln above the roneave surface soon I“HH[I]H';II“'& in-}'nutl the
anterior margin of the hinge plate’ Weller, 1912,
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Remarks :—The genus Camarophoria has been reported but spar-
ingly in the Devonian. Hall and Clarke list one species, €. rhom-
bowdalis H. and C., from the Onondagan of Indiana. On the other
hand some species elearly belonging to this genus have been referred
to other genera hj. various ﬂuthnrﬂ; Puyﬂm:(h:s swallown Branson,
tor example, upon sectioning proves to be a Camarophoria: and
the form fignred by Waleott® as Rhynchonella duplicata Hall so
strongly resembles some of the members of the genus here deseribed
that seetioning it would prove of interest. A figure illustrating the
nternal charaeters of the genotype, C. schlothetmi (von Buch). has
been copied from Weller and is here introduced for comparison.

Camarophoria swallovi (Branson)
Plate TV, figs. 1-5

Pugnoides swallovi Branson, Devonian of Missouri, p. 92, Pl. 16, figs. 13-15.
1922.

Description :—Shell small, subtrigonal to subpentagonal in out-
line. Length and width about equal with the greatest width an-
terior to the midlength. Dimensions of nearly complete plesio-
type: length 7.7 mm.; width 7.5 mm.; thickness 6. mm.

Pedicle valve moderately convex with the greatest convexity in
the umbonal region. The surface of the eentral portion of the valve
is flattened or very gently convex becoming abruptly deflected to-
ward the opposite valve along the lateral and postero-lateral mar-
gins, Sinus originating posterior to the midlength, broad and shal-
low for most of its length; anteriorly it is produced into a broad
subquadrate lingual extension deflected nearly at right aneles to the
plane of the valve, The sinus bears from three to four small round-
ed plications which extend posterior to the midlength and on each
Jateral slope there are three or four rounded plications which are
stronger but shorter than those in the sinus; the plications bound-
ing the sinus are moderately elevated and more angular than the
others. Beak acutely pointed, prominent, slightly incurved. In-
ternally, the spondylium is confined to the rostral portion of the
valve; the low median septum reaches forward but a very short
distance.

Brachial valve slightly more convex than the pedicle with the
greatest curvature posterior to the midlength. Centrally, the valve
is flattened but near the anterior and lateral margins it is abruptly

6 U, 8. G. 8. Mon. VIIIL, Pi. 16, fig. 8,
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deflected toward the opposite valve. Fold originating slightly pos-

| terior to the midlength, low and poorly defined exeept near the
front of the shell where it is bordered by rather deep, subangular
furrows. It bears two or three low rounded plications and each
lateral slope bears two or three, the latter being stronger than those !
on the fold; plications are wanting on the posterior half of the
valve. Beak small, blunt, ineurved and somewhat coneealed by that
of the pediele valve. Iuternally, the hinge plate is short ; the erural-
ium 1s broad and low, the median septum continues heyond fhe

i

| NS \.r_/

, A

q 2 c D .

E F

i

G (] I

I"l_l_',. ].‘ ."‘. sl Flls n'f Jeillh' 1‘.--:~,—=-,-.-1‘!_1L-|j_-- [ = 1) Trom f!h' j"ll.‘-t]H] I|.|]'|f|--"| nt the
shell of Camarophoria swallovi. Note the sort spondyium and median septum
of the pedicle valve and the broad low cruralium of the brachial valve.

midlength. The surface of both valves is marked by rounded con-
centrie growth wrinkles which are quite prominent near the mar-
Tins,

Remarks :—This species is the earliest Camarophoria yet known
in the ITowa Devonian, That its internal characters are those ot
Camarophoria was oviginally determined by Dr. Merrill A. Stain-
bhrook™ and this was eorroborated by seetions made by the writer in
preparing the present paper. It ean be separated readily from .
puupera of this paper by much smaller and less angular plhiea-
tions of the lateral slopes and by the finer and more numerous
plications on the fold and sinus.

Ocecurrence —The specimens studied are from the ** Acervularia
profunda beds’’ near Brandon, Towa. Iis position therefore is

1 Unpublished thesis, State University of Towa,
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near the base of the Cedar Valley of lowa. It was originally de-
seribed from the Mineola limestone of Missourl.
Types :—Plesiotype No. 6030, C. H. B. No, 6-411, 6-671 S. U. 1.

('amarophoria paupera n. sp.
Plate IV, figs. 6-14

Deseription :—=hell small, subtriangular to subpentagonal in out-
line, Dimensions of the holotype and a paratype: length 6.3 and
7. mm.; width 7.6 and 8.5 mm.; thickness 5. and 6.2 mm,

Pedicle valve moderately convex with the greatest curvature
slightly posterior to the midlength. Surface arching gently toward
the anterior and antero-lateral margins for about two-thirds the
length of the shell, then abruptly deflected, gently and uniformly
arched to the postero-lateral and ecardinal margins. Beak con-
spicuous, acutely pointed, moderately incurved. Sinus originates
near the midlength as a rounded depression which broadens and
deepens anteriorly and is produeced into a broad subquadrate lingual
extension which 1s deflected nearly at right angles to the plane of
the valve. Anteriorly it bears one low subangular plication. This
may bifurcate on very large specimens and form two plications; the
sinus of small specimens may be non-plicate. Each lateral slope
bears two, or rarely three, subangular plications which at the front
of the shell are strongly elevated,—the central pair in some cases as
much as 2 mm. Internally, the median septum reaches forward
nearly to the front of the valve and the spondylium extends nearly
to the midlength,

Brachial valve slightly less econvex than the pedicle with the
greatest curvature in the umbonal region. The surface arches gently
to the postero-lateral and cardinal margins but is abruptly deflected
near the anterior margin with the surface between the plications
produced into sharp, cuneate lingual extensions. Fold originating
near the midlength where it is abruptly defined by angular grooves,
although at the anterior margin its erest is at about the general
level of the valve. Mesially it bears two sharply angular plications
which are separated by deep subangular furrows; plications lacking
on the posterior half of the valve. Internally, the stout median
septum reaches nearly to the front of the valve. The eruralium is
heavy and extends forward more than two-thirds the distance to the
front of the shell, its anterior portion strongly elevated. Surface
of both valves marked by faint concentriec growth wrinkles which
are especially prominent upon the reflected anterior portions,
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Remarks :—This species can readily be separated from other
species herein deseribed by the strong subangular plications and by
the abruptly deflected anterior portion of the valves.

Oceurrvence :—Confined to the Camarophoria zonule at the top of

- 2900000

Fig, 13, A series of thirteen eross-sections (x 3) from the rostral portion
of the shell of Camarophorna paupera, Note the long median septum of the
pedicle and brachial valves and the long high cruralivm of the brachial valve
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the Mason City substage. Tt is very common at Nora Springs buf
: has been found sparingly at Rockford, Towa as well as in the Sher-
* man DBluff phase.

Types:—Ilolotype No. 10. Paratypes Nos, 15, 16, 15, 20, C. H. B.;
1494, U. C. M. and 71027, U. §. N, M.

('il.'um:'u;rhru‘s}t norda 1. sy
Plate IV, figs. 15-19

Deseription :—Shell minute, subquadrate to subpentagonal in out-
line, slightly wider than long with the greatest width near the mid-
length. Dimensions of the holotype: length 5.7 mm.; width 6. mm.
thickness 3.7 mm.

Pediele valve Iillnlt'l';li--i}‘ convex. Surface arching '.T'I'I:ITl._‘n' and
uniformly to the anterior and Iateral margins, somewhat more
sharply to the cardinal margins. Sinus smooth, originating poster-
ior to the midlength, produced mto a short rounded lingual exten-
sion which is deflected at an angle of about 45 degrees to the plane
of the valve. Lateral slopes smooth or marked by one faint rounded
plication. Other than a median septum seen through the trans-
lucent shell, the internal charaeters are unknown.

Brachial valve more convex than the pedicle with the greatest
convexity near the midlength. Surface arching gently from the

heak to the anterior margin and strongly eurved to the lateral and




-

T

NORTHERN DEVONIAN PENTAMERACEA 29

cardinal margins. Fold low and rounded, originating near the mid-
length; very slightly elevated at the front of the shell where it is
marked by one or two distinet, subequal plications. Bach lateral
slope bears one low, rounded plication, Beak small, blunt, incurved
and largely econcealed h}‘ the beak of the [J(‘!“l'l!" valve. Internal
structure unknow:

Remarks :—This little speeies differs from any other member of
the genus known in the Towa Devonian in its rounded fold and sinus
and in its weak plications of the lateral slopes.

Occurrence :—Restricted to the Prismatophyllum zonule at Rudd,
lowa where it I8 rather uneommon.

Types:—Ilolotype No. 17, paratype No. 101, (". H. B.

Camarophoria retziaformis n. sp,

Plate IV, figs, 20-26
Shell minute, subtriangular in outline, wider than
long with the greatest width anterior to the midlength. Dimensions

of the holotype and a paratype: length 5.5 and 6.8 mm.: width 6.7
and 8. mm.; thickness 1.7 and 3. mm.

Deseription :

Pedicle valve depressed convex, the umbonal region gently arehed,
the eentral portion of the valve flattened, becoming gently arched
near the lateral and anterior margins. Sinus originating posterior
to the midlength, slightly produced anteriorly where it is marked
mesially by one strong subangular plieation. Eaeh lateral slope
bears two or three strong subangular plications which retain their
sharpness to the margin of the shell; the plications bounding the
sinus are somewhat stronger than the others. Beak pointed, moder-
ately ineurved,

Brachizl valve slightly more convex than the pedicle with the
greatest curvature near the midlength, Surface arching gently and
uniformly from the beak to the anterior and lateral margins, Fold
limited to the anterior half of the valve, very slightly elevated, de-
fined by a pair of deep angular grooves; mesially it bears a sub-
angular groove, Each lateral slope hears one, or rarely two, plica-
tions similar to those of the 1‘”I:L All [}lii-:tliqm,-.; W-‘.l'lliill;: 0on 1|H*
posterior half of the valve. Finer surface markings consist of fine
concentrie growth wrinkles,

[Remarks — Although an abundanee of these little shells are af
hand they arve invariably filled with erystalline ealeite which effect-
nally prevents sectioning. A median septum, as a rule, ean be seen
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in the shell of either valve, which, in conjunction with the shape of
the shell, leaves little room to doubt its reference to Camarophoria.
C. retziafornas differs from any other member of the genus yet
studied in its thin, flattened form, in the absence of a reflected an-
terior margin and in the sharp plications whieh reach the front of
the shell so that the plications of one valve fit snugly into the grooves
of the opposite valve,

Oceurrenee :—Common in the Prismatophyllum zonule at Rudd,
Towa and in the Strobiloeystites zonule at Rockford. Rarely ecasts
of this speeies are found in the Ulsterensis zonule.

Types:—Holotype No. 104, paratype No. 105, C. H. B.

(‘amarophoria planodorsata n. sp.
Plate 1V, figs. 27-30

Deseription :—Shell small, subpentagonal to subquadrate in out-
line, proportions of length and width variable, greatest width near
the midlength. Dimensions of the holotype and a paratype: length
8.7 and &4 mm.: width 10.5 and 7.4 mm.; thickness 6.2 and 5.5 mm.

Pedicle valve moderately convex, most prominent near the mid-
leneth, the surface gently convex from the midline to the lateral
and postero-lateral margins. The shallow sinus originates posterior
to the midlength, broadening anteriorly so that its width is from
two-thirds to three-fourths that of the valve, produced into a long,
transversely flattened, lingual extension which is gradually deflected
nearly at right angles to the plane of the valve. The sinus may bear
from one to three plications but is smooth in most cases. Each
lateral slope bears one or rarely two strong rounded plications
which are very conspieuous anteriorly but which fail to reach the
posterior half of the valve, Beak prominent, acutely pointed, mod-
erately incurved.

srachial valve flattened or very gently convex on the central and
umbonal portions, the lateral and antero-lateral portions abruptly
deflected toward the opposite valve to form broad lingual extensions
the height of which is equal to more than half the length of the
shell. Fold broad and low, shown only on the anterior half of the
valve where it is defined laterally by deep rounded furrows. Asa
rule it is nonplicate, but rarely it bears as many as three small
marginal plications, Bach lateral slope bears one or two short
rounded plications.

Remarks :—C. planodorsata can be distinguished from other mem-

i
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bers of the genus in the Iowa Devonian by its depressed brachial
valve, broad and nearly smooth fold and sinus and by the weakness
of the lateral plications. No other species studied has the lateral
margins of the hrachial valve produced as strongly as has this
HIH”—"IH"“-'.

Oecurrence :—( ommon 1n and confined to the Upper Actinostroma
zone (Pseudotectus zonule) of the Nora substage, It is most common
at Rockford and Nora Springs in Floyd county, but has been found
also at Wheelerwood in Cerro Gordo county,

Types:—Holotype No. 369, paratypes Nos. 290, 293, C. H, B. No.
11366 U. S. N. M.

Camarophoria perplera n. sp.
Plate IV, figs. 31-34

Deseription :—Shell small, subpentagonal to subovate in outline,
length and width about equal with the greatest width near the mid-
length. Dimensions of the holotype and a paratype: length 8.7
and 7.2 mm. ; width 9.5 and 6.5 mm.; thickness 5.3 and 3.5 mm.

Pedicle valve strongly convex with the greatest curvature poster-
1or to the midlength, Surface courving sharply from the beak to the
anterior margin but less sharply to the lateral margins. The well de-
fined sinus originates near the midlength, hecoming rather broad at
the front of the shell where it is produced into a short, subquadrate
lingual extension deflected at about 30 degrees to the plane of the
valve; marked by from one to four short, subangular plications.
each lateral slope bears two or three short plications slightly strong-
er than those of the sinus. Beak conspicuous, blunt, moderately in-
curved. Internally, the broad spondylium extends forward less
than a third of the length of the shell but the low median septum
reaches well beyond the midlength,

Brachial valve gently convex with the greatest curvature near the
midlength, Surface arching gently to the anterior margin but more
strongly curved to the lateral margins. Fold originating near the
midlength, becoming strongly elevated anteriorly where its top is
flattened. The sinus bears from two to four plications and each
lateral slope bears one or two, none of which affect the posterior half
of the valve. Internally, the hinge plate is short, the eruralium well
developed and the median septum reaches beyond the midlength.
The crura, which in most species are short and inconspieuous, attain
a remarkable development, shown as two high thin plates which
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reach ]Jt'}*rmtl the midlength. Surface of both wvalves Hp:ll'inp;]}-'
marked by very fine concentric growth wrinkles,

Remarks:—The numerous strong subequal plications and the
highly elevated fold are external eharacters which readily distin-
guish this species, Internally, the highly developed erura resemble
no other known «-;].u;-ha_q_

Ocenrrence —Confined to the basal [mI'ﬁnll of the Cerro Gordo

Xy A\
G H |

)
£

g, 14. A series of thirteen cross-section (x 6) from the rostral portion of
the shell of Camarophoria perplexa. Note the long median septum and spon-
dvlium of the pedicle valve and the median septum, eruralium and extensions
of the hinge-plate in the brachial valve,

substage (Douvillina zone), being known from both the Xenocidaris
and Lioclema zonules. 1t is a rarve form and in most cases is badly
distorted by pressure.

Types :—Holotype No. 4041, paratypes Nos, 3152, 4014, C. 11, B.

Camarophoria prolifica n. sp.
Plate 1V, figs, 3040
Deseription :—Shell minute, subglobose, subpentagonal to ovate
in outline, the length and width about equal although some speci-
mens are longer than wide. Dimensions of the holotype and a para-

type: length 4.3 and 4. mm.; width 3.7 and 4.1 mm.; thickness 2.0

and 2.6 mimn.
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Pedicle valve strongly convex with the greatest curvature in the
umbonal region. Surface arching gently from the beak to near the
anterior and lateral margins where it is more abruptly curved to-
ward the opposite valve, strongly arched from the midline to the
lateral margins. Sinus broad and shallow, in nost eases ]HJUIlT de-
fined and always confined to the anterior third of the valve where
It bears from two to four low, subangular plications. Each lateral
slope bears one obseure plication, which like those of the sinus ex-
tend ]wuh*l‘inl'l_‘u' less than a third of the 11'!1;!'1]1 of the valve., Beak

A B ¢ D
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H
Fig. 15. A servies of eleven eross-sections (x 8) from the rostral portion of

the hln Il of Camarophoria prolifica, showing the median septum and spondylium

of the pedicle valve and the hinge -plate, mnl:m scptum and eruralium of the
brachial valve,

acuate, strongly incurved. Internally the spondylium reaches an-
teriorly less than a third of the length of the valve but the median
septum reaches heyond the midlength.

Brachial valve nearly as eonvex as the pedicle with the greatest
curvature near the midlength.  Surface arching gently from the
beak to the anterior and lateral margins. TFold broad and low.
originating near the midlength, poorly defined except near the front
of the shell where it hears from three to five low, subaneular plica-
tions. Each lateral slope with one short plication. Internally, the
hinge plate is thin and short, the eruralium high and well developed
and the median septum reaches forward more than two-thirds the
length of the valve.
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Remarks :—C. prolifica ean be distinguished readily by its globose
form, by its short, weak fold and by its nearly obsolete plications,

Ocecurrence :—Confined to the central portion of the Owen sub-
stage in the vicinity of Rockwell, Towa. It is a very prolific form,
slabs of limestone being literally covered by the shells of this little
brachiopod. Stratigraphically it is the highest known pentameroid
from the Towa Devonian ; its horizon is but a few feet below the basal
llih&ihr&i]:]:inn ( Sheffield ) beds.

Types:—Holotype No. 4283, paratypes Nos. 3925, 3960, 4085, C.
H. B., No. 71368, U. S, N. M., No. 1466 U. C. M.
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