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INTRODUCTION

The Mollusca studled in this paper are from the
Middle Devonian Rogers City limestone of Michigan. Two of
the speclies originally were described as Modiomorphs sgtte-
nuata and Hyollithes alatus by J. F. Whiteaves (1891, p. 96;
1892, pp. 342—~343) from the Middle Devonian strata of Lake
Winnipegosls, Manitoba. The fragmentary character of
Whiteaves' material prevented him from recognizing the cor-
rect generic position of these species. Better preserved
specimens from the Rogers City limestone show that Whit-

eaves'! species belong to undescribed genera. In this paper

Modiomorpha attenuata Whiteaves 1s assigned to a new genus
Liromytilug and Hyolithes alatus Whiteaves to a new genus

Mastigospira, Two new gpecles of Magtigospira, M, inter-
medla and K. ingeng are also described.

The writer 1s indebted to Dr. G. M. Ehlers, Mus-
eum of Paleontology, University of Michigan, for suggesting
the study to him and for much valuable information and
eriticism and to Dr., Alice E. Wilson, Geological Survey of
Canada, for photographs of Whiteaves' types, bibliographic
references to the specles and the loan of the types of Hyo-
lithes alatug Whiteaves. He is alsc indebted to Dr. Henry
van der 8chalie, Division of Mollusks, Museum of Zoology,
University of Michigan and to Dr. Ralph Hile, U, 8, Fish
and Wildlife Service, for many helpful suggestions and

critical examination of the manuscript.



DESCRIPTIONS OF GENERA AND SPECIES
CLASS PELECYPODA

Family Mytilidae

Liromytilus gen. nov.
Deseription,-- Shell large, elongate, compreased,

expanded posteriorly. Surface with strong concentrie ridges

of unequal thickness, with intercalated finer, more numerous

lirae. Hinge line two thirds of length, rounding gently into
the pogterior margin, more abruptly into the anterior margin.
Umbones anterior, but not terminal, situated in the anterior

one-gixth of the shell; small, blunt, and inconspicuous. An-
terior margin evenly rounded; ventrsl margin sinuate; poster-
lor margin elliptical. Ligament not preserved.

Interior with a small anterior adductor scar and a
large posterior one, the latter occupying more than one-half
the posterior portion of the shell. A raised ridge from the
dorsal margin to the anterior border of the posterior muscle
scar, flanked by a parallel sulcus on the anterior side. Um-
bonal cavities very shallow., Two small, pyremidal csrdinal
teeth Just in front of the umbo in the right valve; éentiticn
of the left valve unknown. Lateral teeth not seen. Pallial

line faint; above it is o series of small, shallow, elongated



plts arranged perpendlcularly to the ventral margin.
Genotype,-~ Modiomorphe attenuats Whiteaves.

Remarks,~-~ Liromytilug differs from Modiolopsls
Hall in possessing well-developed teeth; from Modiomorphsa

Hall in lacking a well-developed callosity on the hinge
line; from Eurymyells Williams in having two cardinsl teeth
in the right velve., It cannot well be placed in the family
Modiolopsidae if one accepts Dall's dlagnosis of the femily
(1913, p. 462) because the adductor scars can scarcely be
described as "sub-equal." The Paleozolc Mytilacea are great-
ly in need of revision, but that problem 1s beyond the scope
of this paper. At present 1t geems better to place this
genus in the Mytilidae as understood by Dall. Within this
family 1t has affinities with Modiolus Lamarck from which it
differs in the more posterior position of the umbones, the
great disparity in size between the adductor scars, and in
the presence of cardinal teeth. Hall (1884, pp, 267--268)
describes a few species of Modiolus from the Devonian, but
they are all small and their outline i1s qulite different from

that of Liromytilus, From Mytllus, Liromytilus is easily
distinguished by the position of the beaks.

Liromytilug differs from Solenopsig #'Coy in pos-
gegslng cardinsl teeth, in the peculiar ornamentation of the
exterior of the valves, and 1n the absence of a posterlor
ridge. Beushausen's reference of Modiomorpha attenuata
Whiteaves to Solenopsipg 1s discussed below.



Liromytilus attenuatus (Whiteaves)
(Pls. I--1V)

Modlomorpha attenuata Whiteaves, Trans. Roy. Soc. Canads
for 1890, sec. IV, p. 96, pl. ¥, figs. 1 and la, 1891.
--= Contr. to Canadian Palaeontology vol. 1, pt. IV,
no., 6, pp. 295--296, 1892. --- Tyrrell, Ann. Rept.
Geol. Surv. Canada, vol. V, pt. E, p. 174, 1893,

Solenopsisg sttenuatas Beushausen, Abhandl. der K. preuss.
Geol. Landes-aAnstalt, N, F., Heft 17, pp. 220--221,
taf. XVIII, fig. &, 1495.

Degeription.~-- BShell large, very elongate, three
times as long as high, thickness uniform, approximately half
the height of the shell; anterior portion narrower than the
posterior portion; surface with strong concentric ridges, in-
dividual ridges varying in thickness, with numerous lirae in-
tercalated between them. Hinge line two-thirds of the length,
rounding gently into the posterior margin, more abruptly into
the anterior one. Umbones anterior, but not terminsl, situated
in the anterior sixth of the shell; small, blunt, inconspicu-
ous, with fine concentric growth lines. Ventral margin sinu-
ate; anterilor mergln evenly rounded, posterior margin ellip-
tical, Ligament not preserved, but the hinge region, on the

outslde of the shell l1ls excavated, apparently for its reception,
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giving a sharply serrate appearance to the dorsal edge of
the valve. Valves thin, thickest in the umbonal region
and gradually thinning toward the ventral margin. No
evidence of a byssal notch or of a gap in the shell for
the protrusion of a byssus.

Interior of the shell with a small anterior ad-
ductor muscle scar and a large posterior one, the latter
occupying more than one-half the posterior portion of the
shell, Anterior muscle scar ovate-pyramidel; nosterior
goar pear-ghaped, with the smsller portion polnting an-
tero—daréally. Both muscle scars with low concentrie
ridges. A low ridge or lira starts Jjust behind the umbo
and extends along the anterlor and ventral marging of the
posterior adductor muscle scar. Lira flanked anteriorly
by a slightly wider depression which follows 1t closely
throughout 1%s length. Both lira and depression sigmoid
in outline.

Hinge narrow, with two low but distinet cardinsal
teeth Just in front of the umbo 1ln the right valve; denti-
tion of the left valve unknown, but probably consisting of
one cardinal tooth and two sockets on each side of it for
the reception of the cardinals of the right wvalve,

Umbonal cavity shallow, scarcely perceptible in
castas of the interlor of the shell. Pallial line faing;
above it 1s a series of small, shallow, elongated pits with

longer axes arranged perpendicularly to the ventral margin.
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Typeg.-- The holotype is in the collection of the
Geological Survey of Canada, No. 41il, A cast of this spe-
clmen has besn deposited in the Museum of Paleontology,
University of Michigan, under No. 23923.

The type locallty is on the south-east side of
Dawson Bay, Lske Winnipegosisg, four or five miles north of
Shoal River, Manitoba, approximately in latitude 52° K0!
and longltude 100° 40! west of Greenwich. This locallty
is referred to as "Whiteaves Polnt" by Tyrrell (1893,
pp. 173=--174).

The specimens 1n Whiteaves' possesgion consisted
of %one nearly perfect, and three very lmperfect casts of
the interior of the shell." Only the specimen figured by
him and later labelled as the type is now in the collection
of the Geological Survey. A search through the Survey
material from the Manitoba Devonian failed to produce the
¥three very imperfect casts" mentioned by Whiteaves. The
holotype is refigured (see Pl. 1) from photographs supolied
by the Geological Survey of Canada. The dimensions of the
holotype are as follows: Length 172 millimeters, height 57
millimetere, thickness 27 millimeters. Both the maximum
height and thilckness are 1n the posterior region, near the
anterior third of the posterior muscle scar.

The Michlgan material exsmined oconsigts of the
following hypotypes:

Hypotype No. 23918 (PlL. 1I, Fig. 1) 1s a right
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valve, much exfoliated, but showing an almost continuous
band of shell in the vicinity of the hinge and the anter-
ior end of the vslve. 1t also shows the depressions for-
merly occupied by the cardinal teeth (Pl. II, Fig.~2).
Measurements: Length 120 millimeters, height 46 millimeters.
This hypotype was collected by R. B, Badabaugh from the up-
per part of the Rogers City limestone along the shore of
Lake Huron near the west line of the 8W % sec. 31, T. 33

H., B, 9 E., about one-half mile north of the boundary
between Alpena and Presque Isle Counties, Michigan,

Hypotype No. 23919 (Pl. III, Fig. 1) is an almost
complete mold of the exterior of a right valve, showing the
surface sculpture, the outline of the shell and the locatlon
of the umbo. A natural mold of the ssme speclmen (Plasto-
type Ho. 23919B) shows the posterior two~-thirds of both
valves and also some of the detall of the hinge region; the
mold indicates that the left valve was badly crushed. Meas-
urements (right valve): Length 123 millimeters, height 51
millimeters. This hypotype was collected by R. E. Radabaugh
from the same locallity and stratum as hypotype No. 23%918.

Hypotype No. 23920 (P1. II, Fig. 3) consists of an
incomplete mold of the interior showing the posterior two-
thirds of both valves; the hinge regilon ia poorly preserved;
the posterior muscle scar is indigtinct., An external mold

of the sasme specimen shows the sculpture on the posterior
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third of the right valve. Measurements: Length (actually
preserved) 95 millimeters; (estimated) 100 millimeters;
height 41 millimeters; thickness 19 millimeters. This
hypotype was collected by R, E. Radabaugh from a loose
block of limestone in the quarry of the Michigan Limestone
and Chemical Company at Rogers City, Presque Isle County,
Michigan. With little doubt the block came from the upper
part of the Rogers City limestone exposed in the walls of
the quarry.

Hypotype No. 23921 (Pl. III, Fig. 2) is an in-
complete mold of the interior of a specimen with closed
valves which lacks part of the postero-dorsgal margin and
the anterior end of both valves but shows good detsil of
the posterior muscle scar, the medlan sulcus and the
grooves on the ventral margins. Length (actually preser-
ved) 116 millimeters, (estimated) 135 millimeters; height
64 millimeters; thickness 26 millimeters. This hypotype
was collected elther by Alexander Winchell or Carl Rom-
inger from Crawford's quarry near Rogers City, Michigan.
Crawford's quarry was taken over by the Michigan Limestone
and Chemical Company; the quarry has been obliterated by
the very extensgive workings of this company. The specimen
without doubt was derived from the Rogers City limestone.

Hypotype No. (United States Natlonal Mus-
eum) is an interior mold of a fragmentary speclmen ghowing

part of the posterior two-thirds of an individual with
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closed valves and the somewhat dlstorted hinge line in
the same reglion. The externsl mold of the left valve of
the same specimen shows the sculpture in the region of
the hinge line from Just behind the umbo almost to the
posterior dorsal margin. The specimen is too fragment-
ary for accurate measurements. The specimen was col-
lected by G. Arthur Cooper from the Hogers City limestone
of the Michigan Limestone and Chemical Company quarry at
Rogers City.

Bemarkg,-~ Whiteaves' description of Modiomorphsa
attenuats is exact insofar as his specimens permltted.
His material did not show the exterior nor the hinge teeth
and thls led him to remark that the specles was placed
doubtfully in Mcdiomorpha, Whlteaves'! statement that the
posterior muscle scar 1s unknown seems strange at first
glance. This secar is clearly marked on the type specimen
which he had before him, and its outllne is indiested,
though not very clearly, in Whiteaves' figure. A reason-
able explanation may be that Whiteaves had in mind the
comparatively smaller scar of a Modiomorphs and refused to
interpret as such the large scar which was shown in his
specimen. Had he seen the Michigan specimens, which also
show this feature clearly, he probably would have inter-
preted 1t correctly as a posterior muscle scar, enormous
as 1% may seem for a Modiomorphs, though not remarkably
go for a mytilid.
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There 1s a slight diserepancy between my meas-
urements of the length of the holotype, 172 mlllimeters,
and Whiteaves!, 176 millimeters. This difference may be
due elther to chipping away of part of the apecimen dur-
ing the intervening years, or to Whiteaves' measuring
the maximum length rather than taking the conventlonal
measurement parallel to the hinge.

Beushausen (1895, p. 220} correctly interpreted
the posterlor muscle scar, but he dld not have specimens
showing the dentition., His reference of the species to
Solenopgig M'Coy cannot be accepted. H'Coy definitely
stated that the hinge in his genus lacked teeth, and
Beugshausen, in emending M'Coy's genus, seems to have
thought that this applled to Whiteaves' gpecies as well,
for he states "Schlossrand lang, zahnlos" which he could
not have done had his specimen shown the dentition., The
presence of teeth on the hinge line is sufficient in it-
gelf to exclude Liromytilus attenuatus from the genus
Solenopsig, but this is supported also by the pecullar
ornamentation of the surface of the valves, the much
greater size of Whiteavesa'! gpecies and the characters
shown on the interior of the valves.

Beushausen (1895, p. 221) is also 1nclined to
believe that Orthonots corrugats Whiteaves is only "ein

beschaltes Exemplar unserer Art." The writer has examined
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the holotype of Q, gorrugata, No. K145, in the collections
of the Geological Burvey of Canada, and he 1s satisfied
that it 1s not only specifically, but generically distinct
from Liromytilus attenuatus (Whiteaves).

Ag may be geen in Table I, the Manitoba specimen
isg longer and proportionately narrower than the Michlgan
ones, but all specimens studied have the following characters
in common: 1, position of the umbones 1n the anterlior third
of the valve; 2, proportlionate slze of the muscle sears; 3,
ghape of the hinge line; 4, presence and position of the
lira and sulcus anterior to the posterior muscle secar; 5,
lightly inclsed but characteristic grooves on the posterior
portion; 6, mytiloid outline. It seems logical to consgider
thege forms as being conspecific and to interpret as indivi-
dual variations their relative differences of size and pro-
portion, One must take into account the fact that the per-
centages of height to length and thickness to length are
based partially on estimates in hypotypes 23920 and
(U. 8, N. M.) and on measured length in hypotypes 23918
and 23919 only. It is poszible that further collecting in
the Dawson Bay area of Manitoba will yleld material showing
the external features which may afford characters useful in
establishing the exact relationship between the Manitoba
and Michigan forms. For the present it seems better to
place them in the same specles on the evidence of the

agreement of internal features.
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Table 1.-- {ompariaon of Manitoba and
Michigan speclmens of Liromytilus attenuatus,

Length Height' Height as Thickness Thickness
milli- milli- percentage milli- as per-

meters weters of length meters centage
" of length
Holotype No, Lilh 172 57 32.5 27 15.7
Hypotype No. 23918 120 46 38.3 - ——
Hypotype Ho. 23918 123 51 1.5 —-— ———
Hypotype No. 23920% 100 1?2 ¥1.0 192 19.0
Hypotype No. 1135 64 47.3 262 12.0

1. Measurement estimated from incomplete specimen.

2. Percentage estimated, see note 1.

In order to illustrate graphicslly the shell charac-
ters of Liromytilus attenustug restorations of both the exter-
ior (P1l., IV, Fig. 1) and interior (Pl. IV, Fig. 2) of the shell
have been made. The restoration of the interior was obtained
by making a cast of the right valve of hypotype No. 23921 and
modelling thereon the cardinal teeth according to the dimensions
shown by hypotype No. 23918. The restoration of the exterior
wag made from a cest of a right valve, hypotype No. 23919.

The ornamentation has been retouched in the few places where

it had been eroded away in the original, using as a gulide the
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specimens in which it was well preserved. Both restorstions
have been deposited in the Museum of Paleontelogy, University
of Michigan, under numbers 23921A (interior) and 239194 (ex-
terior).

Qcourrence.-- In addition to the Devonian beds of

the type locality, this specles has been found in the Rogers
City limestone of Michigan whose fauna 1s simllar to that of
the rocks at the type locality (Ehlers & Radabaugh, p. W41).
It also occurs in the Eifellan of Gerolstein, Germany.

The fauna assoclated with Liromytilus attenuatus
at the type locality is listed by Tyrrell (1893, p. 174). It
should be noted that the type specimen wag found in an ex-
posure of "white, compact, uncrystalline dolomite® twenty-one
feet thick, and that 1t has not been recorded elsewhere 1n
the Middle Devonian of Manitoba. These facts may be signifi-
cant in establishing its exact stratigraphic position when
further collecting and more exact zoning can be done in these
rocks. In Michigan the speclies is found in some, but not all,
of the exposures of the Rogers City limestone (see discussion
of types, pages 6--9). It seems to be limited to the upper
part of the formation. In Germany only two specimens have
been recorded by Beushausen, the first simply from "Gerolstein,"
the other "im Universititsmuseum zu Bonn." It may also occur
at "Lusthelde bel Refrath" 1f Beushausen 1s correct in his
statement that the specimen figured by Roemer might belong to
this specles.
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CLASS GASTROPODA

Femlly Euomphalldae

Hagtigospira gen. nov.

Degoription,—- Shell large, 96 millimeters or
more long, tusk-shaped, uncolled, gently and irregularly
curved, triangular in cross-section, with three more or
less developed, unequally spaced wing-like processes, two
of them basal, the other aplical, the latter less pronounced
than the former; interior circular in cross-section. Shell
thick, especlally at the bases of the processes. Aperture
fTlaring at the two basal angles, much less go at the apleal
one. Seulpture of fine growth-lines curving backward along
the base and forward from the apical angle, Nuclear whorles
not preserved. Apical portion terminating abruptly in a
convex surface which suggests that the earliest part of the
shell had been broken off at a point marked by a septum or
plug.,

Genotype.-- Hyolithes alatus Whiteaves.

Remarkg,.~- The reasons for removing Hyolithes
alatug from the Pteropoda and for considering it sn uneoiled

gastropod will be recognized from the following comparison

of the structures of Hyollthes and Mastigospira:



Hyolilthes Eichwald

Shell a triangular pyramid,
either straight or some-

what curved.

Edges of the pyramid rounded;
the sides slightly arched

outward.

Interior and exterior cross-

sections both triangular.

Aperture not expanded or very
slightly so, oblique to the
longitudinal axis of the
shell, base without notch.

Shell thin (0.5 millimeter or

less).

150

Mastigospira gen. nov,

Shell a triangular pyramid,
somewhat curved, the
edges of the pyramid pro-
longed into wing-like

procegges.1

Edges acute; sides of py-
ramid curving either out-

ward or inward.

Exterior cross-section tri-

angular, linterior circular.

Aperture greatly expanded,

not oblique to the longi-
tudinal axis of the shell,

deeply notched on the base.

Shell thick (1 millimeter

or more).

1. Diagnostic characters are italicized.
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The structures whose characters are used as cri-
teria for differentiation, l.e. apex, spire, and umbilicus,
are lacking in gastropods of this type; consequently the
method used by Knight (1941, p. 209) has been followed as
much as possible, that la, the face of the whorl bearing
two carlinse is considered as the outef face of the whorl
and the other parts of the shell are oriented as they would
be in a dextral gastropod.

Among the Gastropoda, loose coiling of the spire
is not particularly rare. Occaslonsl scalariform examples

ere met with in genera whose whorls are usually tightly

coiled. In certain Paleozolc genera such as Ececyliopterus,

Loxoplocus, Lytospira, Ecculiomphalus, Serpulospira, Tubina,

Orthonychia, and Leptozyga, loose colling is the rule rather

than the exception. 1In the Mesozolc, Tertiary and Recent
Vermetidae, the spire is at first coiled but soon loses all
gsemblance of regular colling and becomes an irregularly
curved tube. OContinued development of the uncoiling of the
shell would eventually produce a long, slightly curved cone,
a stage which seems to have been reached in Mastigospira.

The walling-off of the earlier whorls is not un-
common in some marine gastropods whose shell has many whorls
(e.g. Turritella); in some modern land snails (Rumina, Coelo-
gentrum and others) the earlier whorls are broken off and the

opening sesled by a calcareous plug.
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The only Paleozolc genus which is comparable to
Mostigospira, as far as degree of uncolling 1s concerned,
seems to be Odontomaria C. F. Roemer (Wenz, 1938, p. 159,
and Knight, 1931, p. 208). It is a rather remarkable co-
incidence that QOdontomaria should be found in the Middle

Devonian of Gerolsteln which ylelded Liromytilus attenua-

tus and other Mollusca present also in the Middle Devonian

of Hichigan and Manitoba. MHNevertheless, Mastigospira is

easily distinguished from Odontomaria: Mastigosplira has a
triasngular cross-sectlon and lacks a selenizone whereas
Odontomaria has a quadrangular cross-section and a well-
defined selenizone.

Mastigosplira is placed in the famlly Euomphalidae
for the following reasons: the uncoliling of the shell, the
tendency to form septa to wall off the earlier pert of the
shell, the presence of a notch giving rise %o nodes in at
least one specles, the triangular section of the shell, the
characters of the aperture, and the absence of a true sele-
nizone,

In the Euomphalidae it resembles two genera, to~
gpirs and Ecculiomphalug, which have loosely coiled shells.
The uncoiling in these genera has not been carried as far

as 1t has in Mastigospira. The cross~section of the whorl

and the nodes on the upper part of the shell of Mastigospirs

are gimllar to those of many Pennsylvanian Euomphalids
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figured by Knight (1934, pls. 20 and 22). The formation
of septa in the earllier part of the shell has been pre-
viously noted, M, ingensg described in this paper, shows
especially well the nodes on the upper angle of the whorl,
These nodes seem to have developed from blunt spines whose

concave anterior surface formed a notch in the aperture,

Mastigospira alata (Whiteaves)
(P1. V, Figs. 1, 3, 4)

Hyolithes alatus Whiteaves, Contr. to Can. Pal., vol. 1,

pt. IV, No. 6, pp. 3h42--343, pl, 46, figs. 2--4, 1892.
Hyolithes alstus Tyrrell, Ann. Rept. Geol. Surv. Canada,
vol. 5, pt. E, p. 174 (1890--1891) 1893,
Hyolithesg alatug Sinclair, Journ. Pal. 20: 73, 1946,

Degeription,-- Shell tusk-shsped, irregularly but
only slightly curved, outer cross-section triangular, inner
wall of shell conical. The three sides of the pyramidal ex-
terior of the shell prolonged into thin, lamellar processes
about 20 millimeters wide; areas between the wings gently con-
cave., Lip flaring widely at the base, less so at the upper
angle; base of 1lip with a deep but gently rounded notech.

Basal wings prolonged forward into spine-like processes; upper
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wing ending Just above the beginning of the basal notch.

Ornamentation of close, fine, crowded lines prolonged on

the wings, where they curve forward near the base of the

wing and backward near its outer edge. Apleal portion of
shell terminated abruptly in a convex surface suggésting

the presence of a septum or plug.

Types.-- Three syntypes, Hos. 4099, 4099a, and
4099b, are in the Geological Survey of Canada collection,
Ottawa, Cenada. The type locallty is on the north side
of Manitou Islend, Lake Winnipegosis, Manltobs, Canada.
Hypotype No. 4100, Geologlcal Survey of Canada collection,
is from Dawson Bay, Lake Winnipegosis, Hanitoba.

Remarkeg,-- The most complete syntype, (Geological
Ssurvey of Canada No. 4099a, Pl, V, Fig. 4) ig a partly ex-
folisted mpecimen showing the two basal wings, a mold of
the interior of the shell, and its irregular curvature.

The beginning of the flaring aperture ls partially shown;
the apical portion of the shell is not preserved., Thils 1s
the specimen figured by Whiteaves (1892, plate ké, figure
2). Its dimensions are as follows: Length 110 millimeters,
width of aperture 26 millimeters, width of right wing 18
millimeters,

The second syntype (Geological Survey of Canada
No. 4099) is an incomplete specimen showing the underside of

the left basal wing and an indicatlion of the notech in the
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base of the lip. It is figured by Whiteaves (1892, plate
46, Fig, 3). Dimensions: Length of preserved shell 62
millimeters, width of aperture 28 millimeters.

The third syntype (Geological SBurvey of Canada
No. 4099b) 1s & small portion of the shell showing an
oblique croas-section whlch indicates the poaltion and
thickness of the wings. It is not figured by Whiteaves.

A hypotype (Geologlcal Survey of Canasda No.
4100), collected by J. B. Tyrrell in 1889, is from Station
815, Dawson Bay, Lake Winnlpegosis. It shows a mold of
the interior and portions of the exterior. This may be
the specimen from which Whiteavea' figure 4 (1892, pl.

K6) wes prepared. Dimensions: Length 78 millimeters, width
of aperture 20 millimeters, width from tip to tip of basal
wings about 32 millimeters. Another hypotype (Geological
Survey of Canada No. 6364) is part of a mold of the in-
terlor of another gpecimen from the north bank of the Red
Deer River, Manitoba, at Limestone knoll one mile below
Long Rapids. This specimen was collected by K. M., Kindle
on September 1, 1912, Length 44 millimeters.

One other hypotype in the collection of the
Geological Survey of Canada No. 6365 is a mold of the in-
terlior from Dawson Bay, Lake Winnlpegosis, Manltoba, This
specimen is 111 millimeters in length and shows the lim-~
pression of the aplcal septum or plug.
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Remarks,-- Magtigosplrs alata differs from M, in-
fermedis and M, ingens, desoribed on pages 21 and 23 of this
paper, 1ln the much gréater width of its wing-like processes
which are very wide even in the sarliest part of the shell
preserved in the type, Ho. 4099a, Geological Survey of
Canada. The wing-like processes are difficult to reconclle
with the conventlonal idea of a gastropod shell, but other
characters of the shell and especially the type of ornament-
ation in Magtigosplra intermedia end M, jingens indicate
that Magtigospirs is indeed a gastropod,

Occurrence,-- Middle Devonian of Manitoba: Lake
Winnipegosis; Lake Manltoba; Red Deer River (Whiteaves,
1892, p. 343).

Magtigospira intermedis sp. nov.

(P1. VI, Pigs. 1--4)

Deseription,-- Bhell tusk-shaped, uncoiled, gently
curved, trilangular in cross-section on the outside, the three
apicea of the tYrlangle gently rounded, with blunt wing-like
procesges. Lip flaring wldely at the base, less so at the up-
per angle. Bsase of 1lip with a deep but gently rounded notch
producing two splne-like processes at the base of the aperture,

Upper angle of lip less produced than the two basal ones.
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Ornamentation of fine, crowded growth lines directed for-
ward from the upper angle of the shell and curved backward
on its basal face. Angles of the shell bluntly rounded,
obscurely nodulose, the lower ones smooth except where
crogsed by the growth lines. Apleal portion of shell ter-
minating abruptly in a convex surface which guggests that
the earliest part of the shell had been broken off at a
polnt marked by a septum or plug.

Types,—- The holotype, No. 23926, Museum of Pale-
ontology, University of Michigen, is poorly preserved but
shows the outer surface of the shell, The aperture is
lacking. The shell ig broken 81 millimeters from the splcal
septum or plug, disclosing the eylindrical inner wall and
the triangular outline of the outer wall. Length 160 mil-
limeters, greatest width 16 millimeters, height 13 milli-
meters.

A paratype, No. 23925, Museum of Paleontology,
University of Michigan, is a mold of the interior of the
shell in which part of the asperture is preserved. The
aperture flares atrongly at the base, less so at the upper
angle, as in M, alata., Length 129 millimeters, greatest
width of aperture 25 mlllimeters, height 13.5 millimeters,
This specimen shows charscters of the apiecal region which
are lacking in the holotype.

Both specimens are from the upper part of the Rogers

City limestone along the shore of Lake Huron near the west
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line of the BW % seo. 31, T. 33 H., R. 9 E., about one-half
mile nerth of the boundary between Alpena and Presque isle
Counties, Michigan.

Remarkg,-- This specles 1s easlly dlstlingulshed
from M, glats by the reduction of the wlings which are so
consplcuous in that species. The internal molds of the two
gpecles are so similar in cross~-section that identification
from these alone is lmpossible,

Qccurrence.-~ At present thls species 1ls known
only from the type locality.

Magtigosplra ingens sp. nov.

(P1. VII, Figs. 1--5)

Description.-- Shell large, at least twice the
slze of the two preceding specles, uncolled, outer cross-
gsection triangular, inner cireular, angles acute and pinched
out, but wings not as wide as ln the type specles. Lower
and inner sides of the shell coneave, the outer convex and
bearing two strong carinae, the upper carina 14 millimeters
from the upper angle of the whorl and the lower ocerina 7
millimeters below the upper one. Lip not preserved except

on the lower surface of the whorl where 1%t shows a dlstinct
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basal noteh. Ornamentation of fine, crowded growth lines
directed forward from the upper angle of the whorl on the
inner surface; on the outer surface they are first directed
forward as far as the upper carlna, then they bend sharply
backward toward the outer basal angle of the whorl. On the
lower surface the growth lines bend backward sharply, fol-
lowing the outline of the notch in the aperture. Upper
angle of whorl dlstinetly nodose, the nodes unevenly spaced
and of unequal size. Outer basal angle bearing smaller
nodes, the inner basal angle sharp and not nodose.

Iype,.-- The holotype, No. 23924, Museum of Pale-
ontology, Unlversity of Michigan, 1s lncomplete, both the
apical and apertural portions of the shell missing. As
preserved, 1ts dimensions are as follows: Length 107 mil-
limeters, width 33 millimeters, height 21 millimeters.

The type locality 1s along the shore of Lake Huron near the
west line of the SW g sec. 31, T. 33 N., R. 9 E,, about one-
half mile north of the boundary between Alpena and Presque
Isle Counties, Michigan,

Remarksg,-- The much greater size of this species
readily separates it from both the preceding ones. The
pinching-in of the inner basal angle suggests relationship
with M, alsta, the wingless, nodose upper carina suggests
relationship with M, intermedia,
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SUMMARY

1. The occurrence of Liromytilus attenuatus

{(Whiteaves) 1s reported for the first time from the Middle
Devonlan Rogers Glty limestone of Michigan, |

2. Its exterior features and hinge teeth are
deseribed from new material found 1n this formation.

3. A new genus, Liromytilus, is erected for the
reception of this species and its characters are defined,

k., Liromytilus is assigned to the family Myti-
lidae on the basis of the new features shown,

5. Liromytilus attenustus (Whiteaves) i1s redescribed.

6. Restorations of both the interior and exterior
of this species are figured.
7. The occurrence of Liromytilus attenuatus in

both the Devonlan rocks of Manltoba and the Rogers City
limestone of Michigan confirms the conclusions of Ehlers
and Radabaugh (1938, p. L445) in regard to the correlation
of these strata with the Lifellan depogits of Germany.

8. Four key specimens of L, attenuatug and two
restorations are figured.

9. Hyolitheg alatus Whiteaves 18 transferred
from the Pteropoda to the Gastropoda.

10. A new genus Magtigogplira is proposed to in-

clude this species and its characters defined,
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11. Two new specles of Mastigogpira are described
from the Rogers City formation of Michigan,

Ann Arbor, Michigan,
26th, June, 1946,
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PLATE 1

PAGE

Fig. 1. Liromytilus attenuatus (Whiteaves) . . 4

Dorgal view of the holotype, a mold
of the interior,

Holotype No. Hlhld, Geological Survey
of Canads.

Middle Devonlan, South-east side of
Dawson Bay, Lake Winnipegosis,
four or five miles north of
Shoal River, Manitoba, Canada.

Fig. 2. Liromytilus attenuatus (Whiteaves) . . U

8ide view of holotype showing a mold
of the lnterlor of the right
valve.

Holotype No. W14l Geologleal Survey
of Canada.

Middle Devonlan, South-east side of
Dawson Bay, Lake Winnipegosis,
four or five miles north of
Shoal River, Manitoba, Cansda.







30.

PLATE II

PAGE
Fig. 1, Liromytilus attenuatus (Whiteaves) . . U

Largely exfollated right valve showing
ornamentation along dorsal and an-
terlor margins and molds of two
teeth in dark area in front of
umbo.

Hypotype Ho. 23918, U. M.

Middle Devonian, Rogers (ity limestone,
along the shore of Lake Huron near
the west line of the SW g sec. 31,
T. 33 H., R. 9 E,, about one-half
mile north of the boundary between
Alpena and Presque Isle Counties,
Michigan,

Fig. 2. Liromytilus attenuatus (Whiteaves) . . U

Cast of part of the hinge of the same
specimen as Flgure 1, showing
teeth,

Hypotype Ho. 23918, U. M.

Same formation and locality as Figure 1.

Fig. 3. Liromytilus attenuatus (Whiteaves) . . 4

Mold of the interior of a left valve,

Hypotype No. 23920, U. M.

Middle Devonlan, Rogers Clity limestone,
quarry of the Michigan Llmestone
and Chemlicsl Company at Rogers
City, Presque Isle County, Michigan,
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FLATE III

PAGE

Fig. 1. Liromytilus attenuatugs (Whiteaves) . . 4

Plaster cast of the exterior of a
right valve, showing prominent
ridges of shell.

Plastotype No, 23919B, U. M., made
from hypotype No. 23919, U. M.,

a natural mold of the exterior
of a right valve.

Middle Devonian, Rogers City limestone,
along the shore of Lake Huron
near the west line of the SW 3
gee, 31, T. 33 K., R. 9 KE,, about
one~helf mile north of the bound-
ary between Alepna and Presque
Isle Counties, Michigan.,

Fig. 2. Liromytilus attenuatus (Whiteaves) . . U

Mold of the lnterior of a right valve.

Hypotype Ko. 23921, U. M,

Middle Devonian, Rogers City limestone,
Crawford's guarry, near Rogers
City, Michigan,
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PLATE IV

PAGE
Fig. 1. Liromytilus attenuatus (Whiteaves) . . &

Restoration of the exterior of a right
valve, based chlefly on hypotype
No. 25919, U. M,

Plastotype No. 23919A, U, M.

Fig. 2. Liromy$ilus attenuatus (Whiteaves) . . &

Restoration of the interior of a right
valve, based on hypotypes Nos.
23921 and 23918, U, M.

Plastotype No., 23921A, U. M.
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PLATE V

PAGE

Fig. 1. Mastigospire slata (Whiteaves) . . . . . 18

Apical portion of hypotype No. 6365,
Geologlcal Survey of Canada, X 2,
Note convex termination at smaller
end, indicating the presence of a
aeptum or plug.

Middle Devonian, Dawson Bay, Lake Win-
nipegosis, Manitoba, Canada.

Fig, 2. Magtigospira lntermedia sp. nov. ., . . . 21

Aplcal portion of hypotype No. 23925,
U. M., X 2, Note convex termi-
nation, as in Fig. 1.

Middle Devonian, Rogers City limestone,
along the shore of Lake Huron near
the west line of the SW % sec. 31,
T. 33 N., R. 9 E., about one-half
mile north of the boundary between
Alpena and Presque Isle Counties,
Michigan.

Fig. 3. Mastigosplra alats (Whiteaves) . . . . . 18

Specimen showing basal notch and spines.

Hypotype No. 4100, Geological Survey of
Canada,

Middle Devonlan, Station &1%5, Dawson Bay,
Lake Winnipegosis, Manitoba, Canada.

Fig. 4, Mastigogpira alata (Whiteaves) . . . . . 18

Dorsal view of the best preserved syn-
type, showing portlons of the two
bagal processes,

Syntype No. 4099a, Geological Survey
of Canada.

Middle Devonian, North side of Manitou
Island, Lake Winnlpegosls, Manl-
toba, Canada,
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PAGE

Fig., 1. Mastigogpira intermedia sp. nov. . . . 21

Ventral view of a mold of the interior,
showing basal notch and spines.

Paratype No, 23925, U. M.

Middle Devonlan, Rogers City limestone,
along the shore of Lake Huron near
the west line of the 8W § sec. 31,
T. 33 K., R, 9 E,, about one-half
mile north of the boundary between
Alpena and Presque Isle Counties,

Michigan.
Fig. 2. Mestigospire intermedia sp. nov. . . . 21

Crogs-section of the same specimen
ag Figure 1.

Fig. 3. Mastigospira intermedia sp. nmov. . . . 21

Cross-section of the same gpecimen
as Figure 4.

Fig. 4. Mastigospira intermedia sp. nov. . . . 21

Dorsal view of holotype, No. 23926,
U. M. The smoother areas not
showing growth lines are plaster.

Middle Devonlan, Bogers City limestone,
along the shore of Lske Huron near
the weat line of the 3W % sec. 31,
T. 33 N., R, 9 E., about one-half
mile north of the boundary between
Alpena and Presque Isle Counties,
Michigan.
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PAGE

Fig. 1. Magtigospira lingens sp. nov. . . . . . . 23

Croas-aection of the holotype Just
behind the basal notoch.

Fig. 2. Mastigospira ingens sp., ROV, . . . « . . 23

Cross—-section of the holotype 4l mm.
behind the cross-section in
Figure 1.

Fig. 3. Mastigospira ingens s8p. ROV. « . . « « « 23

Side vliew showing carinae on the outer
wall of the shell.

Holotype No. 23924, U, M.

Middle Devonian, Rogers City limestone,
glong the shore of Lake Huron near
the west line of the SW 3 sec. 31,
T. 33 N., B. 9 E., about one-half
mile north of the boundary between
Alpena and Presque Isle Counties,
Michigan.

Fig. 4. Mastlgosplra ingeng sp. NOV. . « . « « « 23

Dorsal view, showing inner wall of the
shell and the character of the
nodes.

Holotype No. 23924, U, M.

Formation and locallty as for Figure 3.

Fig. 5. Mastigogpira ingeng sp. Nov., . « « . . . 23

Ventral view, showing basal notch and
ornsmentation. No%e obscure e?-
crusting bryozoan (Hederella 2
on the surface of the shell.

Holotype No. 23924, U, M,

Formation and locsality as for Figure 3.






| 39015 00326 6239

[RALARER T

|
|









