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NEW LOWER SILURIAN LAMELLIBRANCHIATA, 

CHIEFLY FROM MINNESOTA ROCKS. 

BY E. O. ULRICH. 

In the following pages I endeavor to give full descriptions 
and, it is hoped, sufficient illustrations of the principal and gen­
erally the more striking of the new Minnesota forms of this 
class that have been brought to my notice since 1885. Much of 
the material now described I owe to the disinterested kindness 
of Prof. C. W. Hall, of the State University, and to the unfailing 
friendship of my co-laborer, Mr. W. H. Scofield, of Cannon 
Falls. The last sent me every shell and cast of the interior 
contained in his extensive private cabinet. Many were in a 
good state of preservation, several belonged to species that I 
had not before seen (among them the remarkable shell from 
which I was enabled to work out the characters of the new genus 
Plethocardia), and all proved of material aid to me in determin­
ing the essential characters, variations, and limits of the spe­
des studied. The value of such aid may be better appreciated 
when I state that the Minnesota Trenton Lamellibranchiata are 
no exception to a rule that seems to prevail nearly every where 

. in these rocks, namely, that in most cases the individuals of the 
species are anything but abundant. Yet, a few forms have been 
found in considerable numbers, and my observation would indi­
cate that the majority of these shells are more or less grega­
rious in their habits, so that the number of known specimens of 
a species may at any time be greatly augmented. 

In the Minnesota Lower Silurian rocks, excluding the beds 
beneath the top of the St. Peter's sandstone, the Lamellibran­
chiata are confined very largely to six horizons. The first of 
these is in the upper part of the Trenton limestone in which the 
fossil itself is almost invariably dissolved away so as to leave 
good moulds of both the exterior and interior in the matrix. 
This method of preservation is most favorable, since with the 
aid of gutta percha the judicious collector may study the most 
important of the original characters of the shells with compara 
tive ease. Individuals of Cypricardites 1-otundus HaU, are abund-
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ant, while another form of the genus near O. ventricostts Hall, 
and Modiolopsis plana, of the same author, are not uncommon. 
The types of Oypricardites sardesoni and O. obtHsijrons, of this 
paper, are from the same bed, as are several other forms not 
yet specifically determined. 

The second horizon is in the middle third or "Rhinidictya 
beds" of the Trenton shales. It has afforded Modiolopsis similis, 
Orthodesma m'innesotense, Technoph01-uS extenuatus, Tellinomya nit­
ida, Oypricardites cingulatus, O. glabellus, O. obtusijrons?, Whitella 
compressa, and W. concentrica, all described by the author. Sev­
eral other species are represented in my collections by speci­
mens too illy preserved to admit of a satisfactory determination 
of their affinities. 

The third horizon is in a bed that I place near the top of the 
upper third of the Trenton shales. It is exposed at a locality 
about six miles south of Cannon Falls, Minn., where it is over­
laid by the Galena shales. It is the most interesting horizon 
for these fossils known to me in the state. Perhaps it is a local 
deposit, at any rate, none of the Lamellibranchiata described 
by me from this locality are as yet known in the same position 
from other points. An incomplete list of the species is as fol­
lows: Tellinomya c:ompressa, T. levata (Hall), T. planodorsata, 
T. pulcheZZa (Hal~), Lyrodesmapoststriatum (Emmons), Modiolopsis 
concava, M. jaba? (Emmons), Matheria rltgosa, Oypricardites tenel­
lus, O. haynian1ls? (Safford). Whitella scofieldi, and Plethocardia 
umbonata. All of these species are preserved with the shell, 
from which the matrix can be cleaned with unusual ease. 

In the fourth horizon, a bed of light colored shales underly­
ing the Galena limestone, known to the survey as the Galena 
shales, all the shells of this class are preserved as casts of the 
interior. These are sometimes highly satisfactory, yet too 
often the opposite is true. Many of the specimens from this 
horizon therefore remain unclassified, and until better material 
becomes available it will not be possible to give a full list of the 
species. At least two, and very likely three species of Oypri­
cardites, one of them probably O. hayniantts (Safford), can be 
made out, besides Tellinomya levata (Hall), T. plan,odorsata, 
Modiolopsis sltbelliptica, Whitella t1'uncata, and Plethocardia sube- -
recta. There is also an elongate Tellinomya near T. nasuta Hall, 
a Modiolopsis near mytiloides Hall, and enough of other distin­
guishable forms to bring the total number to fifteen or more. 

The fifth horizon is a layer a few feet thick at the base of the 
Galena limestone that I have named the "Platy~trophia beds" 
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in an unpublished section of the Lower Silurian rocks of Min­
nesota. From this bed I have seen OlJPTicanlites tenellus, O. 
nanus?, Tellinomya asta1'tijormis (Salter), T. intermeclia, OlC'lclo­
plwrus consuetus, and several undetermined forms. 

The sixth horizon occurs in the Hudson river group at Spring 
V~lley and other points in the southern part of the state. This 
formation is very thin in Minnesota, and the part represented 
is equivalent to the upper beds of the group as developed in 
Ohio and Indiana. Fossils are exceedingly pl~ntiful in some of 
the layers, but consist chiefly of Brachiopoda. As a rule the 
Lamellibranchia ta have suffered through compression, but a good 
proportion are in an excellent state of preservation. Among them 
I have recognized Ambonychia casei Meek and Worthen, Whitella 
obliqua, Lyrodesma major (described originally by me as Oleido­
phorlls major), Tellinomya Tecurva, and T. similis, all species oc­
curring also in Ohio. The Ouneamya sulcocZorsata is, so far as 
is now known, restricted to thil'llocality. Among the undeter­
mined forms there is a Modiolopsis near pholaclijonnis (Hall), 
another near it£. conr,;entrica (Hall and Whitfield), one or two 
species of Orthodesma, and a Tellinomya near iphigenia of Billings. 

Respecting the classification of Silurian Lamellibranchiata, 
it may be well to state that with the progress of our studies we 
have now arrived at a point where we can appreciate the hetero­
geneous character of the numerous forms grouped under the 
generic names Mocliolopsis, and Oypricardites, and in a less de­
gree Pterinea, Ambonychia, Tellinomya, Oleidophorus, and Ortho­
desma. I realize fully the inadequacy of the present grouping 
of the species, yet follow in the same tracks because I fail to 
see any remedy giving both rapid and permanent relief. Now 
and then a sharply distinguishable, because essentially Silurian, 
generic type may be encountered, but many others are indicated 
which it would be unwise to separate before being closely com­
pared with the wealth of Devonian and Carboniferous forms 
now known. But that involved more time and labor than I 
found myself able to devote to the subject, and rather than in­
crease the difficulties of revision, which must be undertaken 
sooner or later, I have, perhaps unwisely, allowed many species 
that were determined over ten years ago to be new to science, 
to lie unpublished in my cabinet. After fully considering the 
matter, it now appears to me that an incomplete knowledge of 
our fossil Lamellibranchiata is better than none at all, since the 
necessity for work in the branch will become all the more evi­
dent to students. It was therefore largely in the hope of entic-
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ing other energies to the field that I began a series of publi.ca~ 
tions on the subject in the American Geologist. 'fhe first of 
these appeared in the May number, the second in the Septem­
ber, and the third in the December number of that journal, 
during 1890. It was my intention to continue the papers 
through the two volumes for 1891, but illness prevented. Among 
the contemplated papers, one or more which I hope to publish 
during the present year, is one on species of Tellinomya and 
Lyrodesma, a second on Olddophortt8, Oycloconcha, and Matheria, 
a third on Orthodesma and related genera, a fourth on Ouneainya,. 
and a fifth on Ambonychia and Pten:nea. When these are pub­
lished, and the results added to the present paper and the pre 
vious publications by Hall, Miller, Meek, and others, the Lower 
Silurian Lamellibranchiata will have arrived at a promising 
stage for good classificatory or monographical treatment. 
Whether or not I shall extend my work on them beyond that 
stage depends upon circumstances and the success of my en­
deavors to induce some one of our young paleontologists to take 
up the group as his specialty. 

Two disputed points of nomenclature came up during the 
preparation of the present paper. The first pertains to the 
claims for recognition of Otenodonta, Salter, as opposed to 
Tellinomya, of Hall. The latter name has priority, but Hall's 
original description is so faulty that no blame can attach to 
Salter for failing to recognize the genus. Otenodonta, oli the 
other hand, was established in a manner so satisfactory that 
no marked improvement on his diagnosis has since been at­
tempted. Salter's name was adopted by Billings and Safford 
in this country, and it is now quite generally used in Europe. 
Hall's name however is used by most American authors. My 
own views on the points at issu'e are undecided, and I wish it 
to be understood that the adoption of Tellinomya in the follow­
ing pages is not to be considered as final, but rather as pro­
visional and in deference to the views of friends and the claims 
of the venerable author of the name. 

The second point, relating to Oypricardites of Conrad and 
Oyrtodonta of Billings, brings up questions equally difficult to 
decide. I shall not here enter upon a discussion of the claims 
so ably upheld by Hall on the one side, and Billings on the 
other, and my adoption of Oypricardites is to be considered as 
no more final than in the case of Tellinomya versus Otenodonta. 

The thirty two cuts which illustrate the species described in 
this paper have been reproduced from my own drawings. In 
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every case the figures have been drawn with great care, and 
may be relied upon as representing the characters of the spe­
cies so far as they are known to me. 

In describing the rostral portion of the shells it will be 
noticed that I have, contrary to common usage, often drawn a 
slight distinction between the terms beaks and umbones. To 
meet the want of some term to indicate that portion of the 
beak which is visible in a side view, I call it the umuone, while 
the application of the term beak was restricted to the incurved 
extremity that in most cases is visible only in a dorsal or 
anterior view. 

TELLINOMYA NITIDA, n. sp. 

6 (d 

FIG. 1. Telli1Wmyanitida. n. sp. a, band c. left side, cardinal, a"d posterior views 
x2, of a small specimen retaining the shell; d, natural size view of sa.me; e,left side of 
a large and very perfect cast of the interior, nat. size; f, cardinal view of same, x2 to 
show the muscular scars. 

Shell small, thin, moderately ventricose, subtriangular, the 
antero-cardinal region somewhat alated; umbones full, beaks 
closely incurved. Posterior extremity oblique, rather ab­
ruptly truncated, flattened, nearly straight, pinched and pro­
jecting slightly beyond the convex part of the shell in the 
upper half, and narrowly rounded below. Ventral margin 
gently convex, usually curving rather sharply upward at the 
ends. Anterior end wide, rounded and most prominent in the 
lower half, straightened above, the junction with the hinge-line 
subangular. Surface, 'excepting a few indistinct lines of 
growth, smooth. 
C~sts of the interior have strongly projecting bea;ks. The 

internal characters of the shell, so far as they can be made out 
from these casts, are as follows: Hinge line very slightlyar­
cuate, with eight or nine strong teeth behind the beaks, and 
an undetermined number of smaller ones in front. Anterior 
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and posterior muscular impressions subequal, distinct, the 
posterior ones drawn out along the hinge margins. Above the 
anterior pair there is another much smaller elongated pair, 
lying close to the hinge. These features are all shown in fig. 
f of the above cut. 

This species evidently belongs to the group of species of· 
which T. levata Hall is a type, but its posterior end is shorter 
and more abruptly truncated, agreeing in that respect more 
closely with T. abr1tpta (Ctenodonta abrupta Billings). The lat­
ter however is a more ventricose and longer shell, and not as 
wide anteriorly. 

FOl'mation and locaUty:-Good specimens of this species with the shell are exceed­
ingly r",re. but c,tsts of the interior are common in the middle third of the Trenton 
shales, of Minneapolis, Fountain and other localities in the state of Minnesota. 

TELLINOMYA COMPRESSA, ll. Sp. 

FIG. 2. Te17inomya compressa. n. sp. a, right valve of this species; b, posterior view 
of s",me; c, same, x2, shOWIng the extremely fine concentric lines of the surface. These 
are preserved at the posterior end of the shell only. . 

Shell small, erect, the height greater than the length, subtri­
angular, compressed, thin; beaks small, almost acuminate, 
moderately incurved; umbones rather fiat, the convex part of. 
the shell terminn.ting somewhat abruptly along the anterior 
and posterior cardinal margins. In the outline, these two mar­
gins, meeting at the beaks, form an angle of about 85 degrees, 
with the anterior gently convex and the posterior correspond­
ingly concave. Aside from this difference in the curvature of 
the upper parts the ends are subequal, and round uniformly 
into the strongly convex ventral edge. Surface with faint 
lines of growth, and exceeq.ingly fine, crowded, concentric 
strilB, six to eight in one mm. 

Hinge line bent at a right angle, with about twenty teeth, 
the central ones very small, those on each side larger and bent. 
Musculalr impressions not observed. 

This species forms one extreme and T. pectunculoides Hall, 
the other, of a group of at least ten species of which T. astarti­
formis Salter, may be taken as the type. They are all much 
shorter than the species of the typical section of the genus. 
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Compared with related species T. alta Hall. is more erect. more 
ventricose, with the ventral margin less convex, and a thicker 
shell. T. astartijorm'is is near but differs in being more ventri­
cose, more coarsely striated, and in having more obtuse beaks. 
Salter's species, excepting that it is more ventricose than 
either, is in all other respects very nearly intermediate between 
T. cornpressa and T. intermedia. 

Formation a'l1d locaUly:-In the upper third of the Trenton shal~s. six miles south of 
Cannon Falls, Minnesota. It is here associated with T. levata? Hall, T. pulcheUa H"ll, 
Lyrod~~mapostrt'iatum Emmons, Modiolopsi8 concava, n. sp. and a fossil very rnuchlike 
Salterella billings-i Safford. 

TELLINOMYA PLANODORSATA, n. Sp. 

FIG. 3. TeUinomya planodw'Sata, n. sp .. a, IJ, and c, left side, posterior, and dorsal 
views of the nearly perfect type specimen of this species, nat. size; d. sectional view 
of same, with the posterior· dorsal side at the top of the figure.. . 

Shell small, depressed convex, subtriangular or trapezoidal, 
the width and length respectively as ten is to fourteen; beaks 
small, incurved, scarcely projecting above the hinge, and situ­
ated about one third of the entire length from the anterior 
extremity, Posterior end long, subtriangular in outline, with 
the extremity subacute, and the dorsal side almost straight 
(faintly convex) from the beaks backward; ventral margin 
broadly rounded, anterior edge more strongly convex. Pos­
tero-cardinal side thick, with a large, sharply defined, and 
slightly concave lunette, reaching from the beaks to near the 
posterior extremity of the shell. Surface gently convex, 
scarcely sloping toward the lunette, marked with exceedingly 
fine strire and a few stronger lines of growth. 

Interior unknown, unless a cast of the interior from the 
overlying Galena shales belongs to this species. This cast 
which was formed by a shell of scarcely three fifths the length 
of the type specimen, agrees in most respects, only the beaks 
project considerably above the hinge line,causing the posterior 
cardinal line to be concave instead of straight or slightly 
con vex. Still, we must remember that it is the inner or lower 
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side of the hinge plate that is represented in the internal cast, 
and as this is always thicker in these shells than the shell sub­
stance at the head of the beaks, it is to be expected that the ' 
latter would be more prominent in the casts than in the shell 
itself. The cast in question is considerably like those 'Of 
T. levata Hall, differing mainly in being a little longer, less 
ventricose, with the back flatter, and in having the muscular 
scars much less distinct. Indeed, the latter are so faint that 
their shapes cannot be made out with certainty-a condition, 
again, to be expected in a species that evidently depended 
chiefly upon the large size and strength of the externalliga-
ment to keep its valves in position. , 

Taking the shell itself, I know of no species with which it 
might be confounded. 

Formatilm and tocalit,y;- Same as tbe preceding. 

TELLINOMYA. INTERMEDIA., n. Sp. 

FIG. 4. TelZinomya intermedia, n. sp. a, and b, right and posterior views of an aver­
age example of this species, nat. size; e, cast of the interior of II. left valve, nat. size, 
showing muscnlar scars, impressions of hinge te.eth, and obtusely ridged character of 
the an tero-cardinal region. 

Shell thin, of mediulD ~ize, moderately ventricose, rather 
erect, the height a little greater than the length. Outline sub­
triangular, at the beaks, which are obtusely acuminate' and 
incurved, forming very nearly a right angle; anterior cardinal 
margin very gently convex, posterior cardinal edge corres-, 
pondingly concave, ventral margin together with the curve 
into the ends forming a semicircle. Ends sub-equal, the pos­
terior sometimes a little the longest (see fig. 4 c.). Umbones' 
full, the remainder of the surface sloping uniformly to the free 
margins. An obscure sulcus may be detected near the anterior 
margin, ,and along the dorsal part of this end the surface 
descends abruptly to the hinge plane. Surface with strong, 
closely arranged, thread-like, concentric lines, about twelve in 
5 mm. At intervals of about two or three mm. generally 
a fold stronger than the rest. 

Casts of the interior exhibit a faint ridge and sulcus in the 
anterior end, two sharply defined muscular scars and pallial 
line in each valve, and above the posterior pair a much smaller 

!.,,~ 
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pair of scars situated close to the hinge. Hinge plate rather 
narrow, the teeth numerous, over thirty, as usual very small 
centrally, growing larger gradually to~ard the ends of the 
binge. 

This species is associated with and closely related to 
T. astartijormis, described by Salter from the Black River and 
Trenton limestones of Canada, but is a less ventricose shell, 
with coarser strioo, and more rounded ends and ventral margin. 
T. compressa, occupying a lower horizon, is more compressed, 
higher, bas sharper beaks, and much finer strioo. Both T. 
snbrotnnda and T. (?) hambnrgensis Walcott (Mon. U. S. Geol. 
Sur., vol. 8, p. 76) have a more rounded outline. 

A very similar but smaller and clearly distinct species, 
differing chiefly in the crenulation of the hinge, occurs in the 
Utica horizon of the Cincinnati group, at Covington, Kentucky. 

Formation and low.lity:-:<iot uncommon at tbe Platystropbia borizon at the base of 
the Galena limestones, near Fountain, Minnesota. 

TELLINOMYA SUBROTUNDA, ll. Sp. 

FIG. 5. Tellinoml/asubrotunda. n. sp. Two views. external and internal, of a wen 
preserved right valve, nat. size. 

Shell of medium size, comparatively thick, compressed, 
nearly circular in outline, with the beaks small, prominent, 
rather acuminate, curving inward and posteriorly. Posterior 
dorsal line straight except just beneath the beaks where it is 
concave. Anterior dorsal margin gently convex, rounding 
gradually into the general outline. Umbones small, the sur­
face almost uniformly depressed-convex. At intervals of from 
two to three mm., the surface presents strong, lamellose lines 
of growth, and between these much finer concentric lines, 
about six in two mm. 

Interior with subequal, ovate, moderately impressed, an­
terior and p03terior muscular scar3. Hinge plate strong, bent 
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at a little more than a right angle, with 'numerous (about 
thirty-five) small teeth, as usual strongest near the extremities 
of the hinge. 

This species is more rounded and less ventricose than T. in­
termedia, is more rounded and evenly convex than T. compreS8a, 
and has more prominent beaks and more abruptly bent hinge 
than T. pecttmC1Lloides Hall. A species intermediate in charac~' 
ter between the last and the present form, and the nearest rel­
ative of T. sub1'otunda known to me, occurs in the upper beds 
of the Cincinnati group at several localities in Ohio. 

l!'ormation ana locality:-Base of the Trenton limestones, Mercer county, Kentucky. 
It is po~slble that certain illy preserved casts of the interior, from the upper part of 
the Trenton shales, near Cannon J!'alls, Minnesota, may belong to this species. 

TELLINOMYA SIMILIS, D. Sp. 

FIG. 6. Tellinomya sirnilis, n. sp. a and b, left and posterior views of a rather 
llmall shell; c, left side of another specimen; a, interior of a large right val ve. All the 
figures are of the natural size. 

Shell small to medium size, moderately ventricose, subtri· 
angular, the length and height respectively as five is to six. 
Umbones full, rounded, the rostral portion strongly recurved, 
with the beaks small, and projecting slightly above the hinge. 
Antero·dorsal edge convex, thick, flattened, but not sharply 
defined. Postero-dorsal edge rather strongly concave, im­
pressed so as to form an illy defined, imperfect lunette. An­
terior side almost uniformly convex, curving neatly into the 
well rounded ventral margin, Posterior side rather narrowly 
rounded and slightly produced in the lower half. Surface 
almost uniformly convex, highest a little above the center, 
generally with a few well· marked varices of growth, and with 
finer concentric lines in the lower part. Hinge plate of moder­
ate strength, with numerous small teeth (thirty-five to forty­
two), in the largest example seen with about twenty-seven an,­
terior and fifteen posterior to the beak. Posterior teeth the 
largest, bent. Muscular scars faintly impressed. 
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The shape of this species is exceedingly like that of T. astar­
'tijormis Salter, of the Black River and Trenton limestones, but 
iJ is not so ventricose. If the hinge of that species is correctly 
represented in Salter's figures, the form under consideration 
must be regarded as specifically distinct, since it has smaller, 
less bent and more numerous teeth. According to Salter the 
teeth of T. astartijormis are largest on the anterior side, while 
in T. similis the opposite is the case. 

It is also very much like its associate, T. reCllrva, but is dis­
tinguished by being a little higher, more uniformly rounded on 
the anterior side, and without the anterior sulcus. More im­
portant differences are the greater tumidity of the umbones, 
less prominent beaks, scarcely defined posterior lunette, and 
less strong hinge plate. Casts of the interior are separated 
chiefly by the greater thickness of the rostral portion. They 
are also nearly always of smaller size than those of T. recurva. 

Formation ana locality:-Upper beds of the Hudson River group, SprIng Valley, 
'd:lnnesota. and Blanchester. Ohio. 

TELLINOllYA RECURVA, n. Sp. 

~I G"-;.'~ , . , :' 

~, J ' , • 0 "- :;,' 

Fig. 7, Telbilwmya recurva, n. sp. a aml b, ~xte~nal and internal views of a left valve, 
nat. size; c, hinge of same, x2; a, post~rIer VIew o! s~me; e, anothE;r left valve, nat. 

I size, of somewhat different shape. SpecImens from SprIng Valley, MInn. 

Shell small or of medium size, not thick, rather compressed, 
subtriangular, the length and height almost equal. Rostral 
portion strongly recurved, umbones small, depressed, beaks 
very prominent, posterior to the center of the shell. Dorsal 
slopes flattened, sharply defined, with the ridges projecting 
beyond or overhanging the edge of the hinge plate. This is 
true especially of the posterior side, where they form an elon-

. gated lunette. Anterior dorsal margin more strongly convex 
than in any other species known; posterior dorsal margin cor­
respondingly concave. Outline, with the anterior side rather 
sharply rounded in the lower half, the ventral margin sloping 
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backward and most prominent a little behind the center, then 
curving upward to meet the conc:we posterior side at a point. 
very nearly opposite the middle of the height of the shell. 
Posterior end rather narrowly rounded, most prominent just 
beneath the center. Surface with several strong growth lines, 
and between them fine concentric strire, about ten. in three mm. 
An obscure sulcus extends from the beak along the anterior 
margin to the antero-ventral region. Hinge plate very 
strong, bent at a right angle, the posterior half straight, 
with at least twenty small teeth, decreasing in size gradually 
toward the beak; anterior half gently convex, with about thirty 
teeth. Considering the unusual strength of the hinge plate, the 
teeth are very small. Anterior and posterior muscular scars 
large, moderately impressed. 

Compared with other species the nearest appear to be T . 
. a.staTtijorrni.s Salter, and T. compTe.s.sa, and T . .sirnili.s of the 
present paper. From the first it is distinguished by being less 
ventricose, in the flattening of tae dorsal edges, and in the 
greater number and smaller size of the hinge-teeth. The sec­
·ond is more compressed, and has more erect beaks, finer sur­
face strire, and fewer hinge teeth. The third is without the 
anterior sulcus, has no sharply defined posterior lunette, is 
higher, generally of smaller size, and has the umbones more 
tumid, with the point of greatest convexity above the center. 

Formation and locality:-Upper beds of the Hudson River group. Spriug Valley,Min­
nesota. It is here associated with T. simllis, T. near iphigenia Billings, LY"odesma 
major Ulrieh, and an abundance of Brachiopoda. Oasts of the interior,. apparently 
referable to this species, occur In equivalent beds at Oxford, Waynesville, and other 
localities in Ohio. 

TECHNOPHOROUS (1) EXTENUATUS, n. Sp. 

Fig. 8, Tecfl11ophlYl'Us (? J extenuatus, n. sp. Left side of the only example, a nearly per-
fect cast of the interior, seen. nat. size. . 

Shell small, compressed, elongate, alated and drawn out 
posteriorly. Beaks small, erect, moderately prominent, situ­
ated about one-fourth of the entire length from the anterior 
extremity. Just in front of the beaks the casts of the interior 
exhibit a deep though not very long impression. Anterior end 
broad, rounded, most prominent in the upper third; ventral 
margin broadly convex and slightly produced a little in front 
{)f the middle; behind this point the outline is nearly straight 
(slightly concave) sloping' up toward the narrow (? pointed) 

. ';'~ 
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posterior extremity. Oardinalline nearly as long as the entire 
shell, gently concave behind the beaks. A thin, sharply de­
fined ridge, slightly curved, extends across each valve from 
the beak to the lower side of the posterior end. Surface gently 
convex in the anterior half, marked with obscure concentric 
lines of growth. 

Length about 21 mm., greatest height 10 mm., greatest con­
vexity about 3.5 mm. 

This is a peculiar shell, and it is with considerable doubt 
that I refer it to the recently proposed genus Technophortls, 
Miller (North Amer. Geol. and Pal., p. 514, 1890). I do so be­
cause in another undoubted species of the genus in my posses­
sion the posterior extremity of the hinge is drawn out in a 
manner similar to what we see in the present shell. The pro­
longation however is much less extensive in the undescribed 

. species. Both the latter and Miller's type of the genus (loc. 
cit.) have two posterior ridges crossing each valve, and in both 
again the hinge line is straight. 

The Oincinnati species which I called N1Wtllites yoldiajormis 
(Jour. Cin. Soc. Nat. Rist., vol. 2, p. 24, 1879), is probably a 
related form. As it is clearly not a true Ntlculites and seem­
ingly without any near relations to any established genus, it 
might be well to erect a new genus for their reception. 

Fnrmation andlocality:-Rare in the middle third of the Trenton shales at Minne­
apolis. Minnesota. I am indebted to the liberality of Prof. C. W. Hall, of the State 
University of Minnesota for the only specimen seen. 

CJ,EIDOPHORUS CONSUETUS, n. Sp. 

Fig. 0, CleidoplL.OI-!<S cons!<etu8, n. sp. a, cast of a right valve of this species, x2; b, same 
of tne natural SIze. 

Shell above the medium size for the genus, transverse, mod­
erately elongate, ovate, rather strongly convex, the length 
equaling nearly twice the height. Beaks small, incurved, flat-
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tened. Dorsal line convex, sloping downward behind the beaks 
to the narrowly rounded posterior extremity. Anterior end 
neatly rounded, wider than the posterior. Ventral margin 
gently convex in the middle, more strongly and almost equally 
curved at the ends. An obscure umbonal ridge traceable from 
the beaks three fourths of the distance to the posterior basal 
edge. Above it an impressed narrow line, beyond which the 
surface descends rapidly to the dorsal margin. Casts of the 
interior with a narrow, slightly curved, clavicular impression 
just in front of beaks, extending but little more than one third 
of the distance to the antero-basal margin. Surface of casts 
with a few obscure growth lines or folds. Point of greatest 
convexity a little above and behind the center of the shell. In 
a dorsal view the central half of the outline is very slightly 
flattened. 

Length 17.2 mm., height 9.0 mm., thickness of both valves 
5.3mm. 

This shell appears to be related to C. cnneatns and C. elonga­
tns, described by Hall from the Silurian rocks of Nova Scotia 
(Can. Nat. and Geo1., vol. 5, pp. 148 and 150, 1860). It is how­
ever specifically distinct, the shape being different and the pos­
terior sinus situated higher up and very much less defined. C. 
plannlatus (Conrad) and C. eZZipticus Ulrich, also have some­
what different outlines, and have the cardinal slopes less abrupt, 
the whole surface in those species being more uniformly and 
less convex. 

F01'mation and locality:-Rare in the PIMystrophia horizon at the base of the Galena 
limestones. Itis associated with TelLinomyaintermedia Ulrich. 

MODIOLOPSIS PLANA, Hall. 

~odiolopsis p,u:mus ~AL~. 1861. Report Superintendent Geol. Sur. Wis., p.30. Geo1. 
WIS. vol. I, pp. 38 and 438, fig. 6. 

The above cut repre3ents an internal cast of the left valve of 
a shell that occurs rather rarely in the upper beds of the Tren­
ton limestones at Minneapolis and other localities in the state. 

;f! There can be no question of the identity of this Minnesota 
form with the Wisconsin types of the Modiolops.is plana Hall. 
The latter seem to have been smaller, being said to be about 



STATE GEOLOGIST. 225 

three· fourths of an inch in length, but in all essential respects, 
our specimens agree sufficiently well with Hall's description and 
figure. 

Among the most important features of the species is the 
elongate form and duplex character of the strongly im­
pressed anterior muscular scar, the alate character of the 
postero-cardinal region, the length and straightness of the 
hinge line, and the wide truncated posterior end. The hinge 
also seems to have been unusually strong. In most of these 
respects the species approaches M. t?'uncata Hall, of the Cin­
cinnati group, more or less nearly. 

These two species, together with several others, stand apart 
from the typical section of the genus,· and should perhaps be 
separated under another generic name. But the whole genus 
Modiolopsis needs revision, and when this is done it will, I am 
satisfied, be found necessary to institute several subdivisions. 

MODIOLOPSIS SIMILIS, D. sp. 

Fig.n, Madialapsis similis, n. sp. a, b. and c. right side. dorsal, and anterior views of a 
well preserved "ast of the interior. nat. size. 

Shell of medium size, elongate, ovate, widest in the poster­
ior half, contracting to between one half and three fifths of the 
greatest width at the beaks. Hinge line nearly straight and 
about half as long as the shell posterior to the beaks. Anter­
ior end small, neatly rounded; ventral margin nearly straight 
in the middle, curving up at the ends; posterior end broadly 
rounded, slightly produced in the lower half, sometimes form­
ing an obtusely angular junction with the hinge line. Beaks 
nearly terminal, rather small, compressed, ,incurved, projecting 
moderately above the hinge. Surface moderately convex, 
most prominent along the posterior umbonal ridge, which is 
stronger than usual in species of this genus. Cardinal slope 
concave. A broad and comparatively well defined, mesial de­
pression extends obliquely across the shell from the beak and. 
expanding, ca,!-ses the straightening of the ventral margin. 
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Shell very thin, so that the muscular scars are scarcely visi­
ble in the casts. Surface with numerous fine concentric lines, 
and some stronger varices of growth. 

Of all the described species of this genus known to me M. 
concentTica Hall and Whitfield, from the upper beds of the 
Cincinnati group, seems to be nearest. Excepting that the 
Minnesota shell is wider posteriorly, the two species agree 
very nearly in their outlines. In other respects however they 
are quite different, M. concentTica having a thicker shell, with 
the anterior muscular scar much more distinct, the beaks pro­
jecting less, the posterior umbonal ridge and median depression 
both lesser features, and the surface markings coarser. The out­
line of an undescribed species,from the base of theTrenton lime· 
stone of central Kentucky, agrees even better in its general 
contour with lVI. similis. But it too seems to be distinct, since 
in it the umbonal ridge and the mesial sinus are even less dis­
tinguishable than in JJ1". concentTica. 

Because of the exceeding thinness of its shell I would place, 
JJ1". similis into the same section of the genus that includes M. 
cincinnatiensis Hall and Whitfield, M. pulcheZZa Ulrich, and M. 
st{btTuncata Ulrich. These are all widely removed from M. 
modiolaris Conrad, the type of, the genus, and in some re­
spects are nearer OTthoclesma, Hall and Whitfield. 

Formation and wcality:-Rare in the middle third of the Trenton sbales. at Minne­
apolis. Minnesota, wbere tbe illustrated specimen was found by Prof. O. W. Hall, of 
the State University, who kindly gave it to me for description. 

MODIOLOPSIS SUBELLIPTICA, ll. Sp. 

d \ 
a 

Fig, 12, Madinlapsis suIJelliptica, n, sp, a, left side of a cast of tbe' interior, nat, size; b, c. 
and d, anterior, lateral, and dorsal views of same, x2, 

Shell small, elongate-elliptical in outline, the length fully 
twice as great as the breadth, a little the widest anteriorly, 
with the dorsal and ventral margins subparallel and both gently 



STATE GEOLOGIST. 227 

convex, the anterior end semicircular, the posterior more nar­
rowly rounded and slightly produced in the middle. Beaks 
small, incurved, projecting but little above the hinge, situated 
about one-fifth of the entire length from the anterior extremity. 
Umbonal ridge slight, running close to the dorsal margin, 
causing the central part of the dorsal side of the shell to be 
somewhat flattened. Sides of valves moderately convex, with 
point of greatest convexity a little in front of and above the 
middle. 

Casts of the interior show a sharply defined, ovate, anterior 
muscular scar, which must have been bounded on the inner 
side by a strong internal ridge, extending downward and curv­
ing forward from the hinge, at a point just in front of the beaks, 
to the lower end of the muscle. The posterior scar and pallial 
line are not distinguishable in the material at hand. ,The 
lower and anterior parts of casts exhibit a few, obscure, broad 
lines of growth. 

This is one of a small group of species that remind one 
greatly of CleidoplulT1ls, Hall, to which genus they might be reo 
ferred were it not for the distinct impression of the anterior 
muscular scar. The shape and size of the present species is 
considerably like that of Cleidophorus conslletus, described in 
this paper. but, aside from other differences, the one relating 
to the presence of a muscular scar will distinguish them at once. 
I know of no described species of Modiolopsis sufficiently reo 
sembling this to necessitate comparisons. 

Formation and Localit'IJ:-Galena shales, near Cannon Falls, Minnesota. 

MODIOLOPSIS CONCAVA, n. Sp. 

Fig. 1a. Modi.olopsis cot/cava. n. sp. a, right valve of the natural size; lJ, and c, side and 
dor&al views of same, x2. • 

Shell very small, elongate, the greatest width less that half 
. the length. curved. the posterior end much the widest, broadly 
rounded. the anterior end exceedingly short and narrow, con· 
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tracted beneath the beaks, which are small, compressed, and 
project but little above the hinge. Height of post.erior third 
about two and one·half times as great as at the beaks. Dorsal 
side gently arcuate; anterior two-thirds of ventral margin 
strongly concave, a fact due in a great measure to the width of 
the sulcus and the rapid slope of the surface included in it. 
Umbonal ridge slight, cardinal slope rather strongly convex. 
In a dorsal view the anterior half of the shell appears com­
pressed, yet the point of greatest thickness is very near the 
middle of the length. 

Surface marked simply with concentric lines of growth. In· 
ternal characters not observed. 

This peculiar species is another of the number that I am 
referring to Modiolopsis provisionally. I place it here, first, 
because it seems to be related to some forms of the M. jaba sec­
tion of the genus, and, second, because I know of no other estab­
lished genus that would offer a more fitting placement. 

Formation alia locality:-Upper third of the Trenton shales. about six miles south of 
Canoon Falls. Minnesota. 

ORTHOOESMA MINNESOTENSE, n. Sp. 

a.. 

Fi'l. H. OrlilOdllRma minnesotense. 11. sp. a and b. left side and dorsal views of a cast of 
tbe interior; c, dorsal view of anterior tbird enlarged to show the muscular scars. x4. 

Shell small, elongate, subrhomboidal, with the dorsal and 
ventral margins nearly straight and parallel; the length two 
and one half times the width. Beaks small, incurved, com· 
pressed, projecting moderately above the hinge, and situated 
about one fourth of the entire length from the anterior extrem· 
ity; posterior umbonal ridge subangular, cardinal slope abrupt, 
in casts of the interior with a linear impression close to and on 
each side of the hinge line. Anterior end small, contracted a 
little in front of the beaks, almost uniformly rounded; posterior 
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end oblique, sloping upward and forward from the produced 
and narrowly rounded lower part. 

Interior with the anterior pair of muscular scars rather dis­
tinctly marked and large; above and between them and the 
beaks, two other very small pairs of scars are to be seen on 
the specimen figured above, but the posterior muscles left no 
appreciable impressions. Surface of casts with a few obscure 
folds of growth. 

This species is related to O. CUTVCttwn Hall and Whitfield, 
though more nearly approaching O. contractttrn Hall, in the 
general outline. It differs from both in having the posterior 
end narrower, and in wanting the strong wrinkles which occur 
on the posterior cardinal slopes of those shells. 

Formation and locaWu:-Middle t,hird of the Tre nton sbales. St, Antbony Park, St 
Panl, Minnesota. 

ORTHODESlllA SAFFORDI, n. S[I. 

Fig. 15. OrtilOdesma saffOTdi. n. sp. '£wo views, side "nd dorsal . of a ratber small spe­
cimen of this species, nat. size. Tbe largest specimen see u is at least one-tbird larger. 

Shell of medium size, elongate, trapezoidal, widest posteriorly, 
the length somewhat less than twice the greatest width; hinge 
line straight, with a narrow, concave ligamental area, extending 
about one-half of the entire length from the anterior extremity; 
ventral margin nearly straight or slightly convex, forming an 
angle of about 38 degrees with the hinge line. Anterior end 
narrow, about half as wide as the posterior part of the shell. its 
length equalling about one-fifth of the entire length, the out­
line erect above, subangular where it joins the extremity of the 
hinge, rounding below into the basal line. Posterior end wide, 
sharply curved and produced below, more gently curved and 
sloping forward in the middle and upper thirds, meeting the 
extremity of the hinge line without forming any perceptible 
angle. Beaks small, incurved, somewhat flattened on the 
umbones, projecting slightly above the hinge ; umbonal ridge 
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strong, s1Jbangular, traceable generally to the postero-basal 
margin; cardinal slope at first concave, gradually flattening 
posteriorly; with a distinct, linear sulcus running midway 
between the umbonal ridge and the dorsal margin, and both 
above and beneath this, several other, but more obscure, radi­
ating lines may be detected; ventral slope flattened. 

Surface of the shell marked strongly with rather irregular 
and unequal concentric lines of growth. The radiating lines on 
the cardinal slope have been mentioned. 

One of the .specimens preserves a considerable part of the 
hinge. It is, so far as can be seen, perfectly straight both in 
front and behind the beaks, and without teeth or thickenings. 
The ligamental area, however, is rather wide and concave. 
Muscular impressions unknown. 

I This species is wider posteriorly than any other Orthodesma 
known to me. In the general outline, excepting that the beaks 
are too far from the anterior extremity, and the hinge too 
straight, it is more like Modiolopsis. But it has the same kind 
of hinge as Orthodesrna 1'ecftt.m Hall and Whitfield, the type of 
the genus. '" The depressed line in the cardinal slope is another 
feature that is frequently met with, especially in the casts of 
species of Orthodesma. 

It gives me much pleasure to name thi.s fine species for Prof. 
Jas. M. Safford, of Nashville, Tennessee, as a slight token of 
my appreciation of his valuable and long continued labors in 
American geology. 

F01"ntatwn (!Ita locaut/J:·-Tn the lowest member, Safford's "Oentral limestone." of the 
Trenton formation, at Murfreesboro, Tennessee. The beds holding this fossil are eq uiv­
alent to !lither the Ohazy or the lower part of the Birdseye . 

. *Hall. an~ Whitfield say. in their generiC descrip~ion (Pal. Ohio, vol. ii, p. 93), that tbe 
hInge lIne 18 "contracteii or bent beneath or anterIor to them". i. e. the oeaks, and ~is 
supposed feature they relied upon ohiefiy in distinguishing their genus from Ortho-
1w~a. 90nrad. But t,h.is supposed bendipg or contraction of the hinge Hne does not 
eXIst III O. rectum nor In O. euruaium or In any other species of Orthodesma known to 
me. The evidence bearing upon the disputed point afforded by my oollections is, at 
any rate in the two speoies mentioned, unequivocal. 

/;,1-
fl.f):~·l:l1J. 
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CYPRICARDITES SARDESONI, n. sp. 

a. 

Fig. 16. Cy]J1-iool"dites sardesuni. n. sp. a. band c, lateral. anterior, and dorsal views of a 
cast of the interior of a right valve, nat. size. . 

Shell of the medium size, known only from casts of the inter­
ior, and the impression of the hinge and free margins on the 
limestone matrix. The outline was subrhomboidal, with the 
cardinal and anterior margins nearly straight, and the two lines 
forming an angle of about 62 degrees; ant8rior extremity suba 
cu te or sharply rounded; hinge line equaling nearly three-fourths 
of the entire length ; postero-ventral margin broadly rounded, 
almost semicircular; above this the posterior outline is somewhat 
straightened and slopes forward rapidly, meeting with the car­
dinalline to form an angle of about 135 degrees; the immediate 
junction however is not perceptibly angular. 

In the casts the beaks project strongly, are nearly terminal, 
pointed, slightly incurved, greatly compressed, and somewhat 
twisted. A strong sulcus extends from the beaks to the antero­
basal part of the cast; this sulcus occupies the larger part of 
the anterior slope. and from its inner side the umbonal ridge. 
constituting the highest portion of the surface, rises abruptly. 
For the reasons mentioned the anterior slope appears flattened 
and in part concave, while the posterior is almost uniformly 
convex to the margin. Cardinal slope abrupt, especially near 
the hinge. 
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Fig. 17. Interior of left valve of Cypr-icardttes saTdesoni, n. sp., as shown in gu tta-percha 
impressions. 

Gutta-percha impressions, as shown in fig. 17, bring out the 
internal characters in a very satisfactory manner. They show 
a wide and faintly striated ligamental area, two lateral and two 
cardinal teeth, both pairs strong and distinctly crenulated on 
the sides. The cardinal pair are considerably curved, and the 
lower one forms the upper boundary of the very sharply im­
I>Bessed anterior muscular scar. On -the whole the hinge im­
presses one as being unusually strong. The posterior muscular 
scar is large, ovate, double or prolonged below, and but faintly 
impressed. 

I know of no associated species, nor of any now referred to 
this genus, that is at all likely to be confounded with G. sa?·desoni. 

The specific name is given in honor of the discoverer, Mr. F. 
W. Sardeson, of Minneapolis, Minnesota, an enthusiastic col· 
lector and a promising student of paleontology. 
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CYPRICARDITES OBTUSIFRONS, n. sp. 

v. 

c. 

Fig. ]8, Cypriwrditcs obtusifrons, n. sp. a. and I). lateral and anterior views of a gutta 
percha impression of the exterior of a left val ve; C, and d. similar views, of the cast of 
the interior of same sheil; all nat. s ize. 

Shell of medium size, scarcely wmtricose, oblique, subovate, 
widest and broadly rounded posteriorly, with the beaks subter­
minal, small, projecting very slightly; umbonal region full. but 

. scarcely distinguishable in the general convexity of the surface; 
anterior end obtuse, forming nearly a right angle with a straight 
hinge line, the JUDction between the two rounded; posterior and 
basal margins semicircular. Surface with the greatest con­
vexity in the antero-dorsal third, the cardinal and anterior 
slopes more gently eonvex; surface markings consisting of 
rather irregular, fine and coarse, sublamellose lines of growth. 

Casts of the interior with the beaks large, compressed, 
strongly, incurved; a moderate umbonal ridge and sulcus crosses 
the casts from the beaks in a direction nearly parallel with the 
anterior margin, becoming obsolete before reaching a point 
near the middle of the basal line. Anterior muscular scar 
deeply impressed, rather large, partly overhung by the project­
ing beak. Posterior scar illy defined. 
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Fig. 19. View of a gutta percha impression taken from a mould of the interior of a 
left vaIYe of CYPJ' icaruites obtu8i/mns, Jl. sp. 

The gutta percha impression illustrated in fig. 19, was pre, 
pared from the cast of the interior represented by fig. 18, c 
and d. It shows that the hinge plate was strong, nearly :fiat in 
the central part, with three strong lateral teflth, and two small 
anterior cardinal teeth. Just in front and beneath the latter is 
the large and strongly impressed anterior muscular scar. 

In some respects this species is like C. sarcZesoni, which is also 
associated with it in the limestone, but a comparison of the 
figures here given of the two species will show so many striking 
differences that there is really no danger of confusion between 
them. Some resemblance is also to be noted to species like C. 
obtU811S Hall, C. sajl'orcli Hall, and C. hallnianus Safford, but they 
are all really quite different internally, and in having the 
umbones more prominent. C. niota Hall, occupying a similar 
position in Wisconsin, is likewise to be compared. It is a more 
erect shell, and differs in other particulars as well. 

Furmation ana lllcctUty:-Collectecl by Prof. C. W. Hall, of the State Uni\' ersity , in the 
upper beds of tl, e Trellton lill1e ton e. at Minneapolis. Minnesotlt. 

CYPRICARDlTE'l GLABELLUS, n. Sp. 

Fig. 20, CIIPl'icaruites, oZabeltus, n. sp. Lateral and anterior views of a right valve. 

Shell scarcely reaching me.dium size, broad-ovate or sub­
quadrangular in outline, with the back straight, the posterior 
margin sloping forward in the upper fifth, straightened and 
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nearly vertical in the middle, and curving forward below into 
the broadly rounded ventral margin; anterior side convex, 
short. Beaks small, the umbonal region full, very slightly 
prominent, with the line of greatest convexity-not sufficiently 
defined to be called a ridge-extending obliquely across the 
valves from the beaks toward the postero-ventral edge; point 
of greatest convexity very near the center of the shell. Cardi­
nal slope flat, rather abrupt; between this and the undefined 
umbonal ridge the surface is again slightly flattened; anterior 
and basal slopes gently conyex. Surface nearly smooth, neal' 
t.he margins marked simply with a few lines of growth. Inter­
nal characters unknown. 

The optline of this species is about intermediate between C. 
ventTicosus Hall, and C. niota Hall, but the relations between 
them are, I am satisfied, quite remote. Both those species are 
at once distinguished by the greater prominence of their 
umbones. 

Fomla!ion anellocaLity: -Ra re in th e middle third o( the Tre nton su a les, at Minn e­
apolis. Minn. A cast of tu e interior fro n. the "Buif liILles tone" ",t Belo it, Wis ., !lOW 
before Ille, may belon~ to this species . 

CYPRICARDITES CINGULATA, n. Sp. 

l"ig. 21, Cypriool'dii.e8 clngulata, n . sp. LfLte ral and a nterior "iews of a lI efLl'ly perfec t 
spe" imen of tbis species. nat. s ize. 

Shell scarcely reaching the medium size, ventricose, oblique, 
the outline, excepting a slight prominence at the postero-car­
dinal edge, regularly ovate, but narrow anteriorly and broadly 
rounded posteriorlj; hinge line rather short posterior to the 
beaks, slightly convex; beaks of good size, strongly incurved, 
proj ecting well above the hinge, situated one fifth of the entire 
length from the anterior extremity; umbones prominent, full , 
with an obtuse ridge or line of greatest altitude running from 
the beaks toward the postero-basal side; anterior and cardinal 
slopes both slightly concave, the latter descending more ab­
ruptly. p oint of greatest convexity ,near the middle of a line 
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drawn parallel with, and one·third of the height of the shell be­
neath the hinge. Surface marked with very fine concentric lines, 
easily abraded, and distant irregular lines or wrinkles of 
growth. Shell substance thin. Internal characters unknown. 

This species seems to be rather closely related to CY1"todonta 
canadensis Billings, but is more erect, comparatively higher 
posteriorly, and has its outline more produced and more sharp­
ly rounded in the postero-cardinal region. C. ventTicosttS Hall. 
is not so wide posteriorly, and on the whole has a different 
outline, being, besides, more ventricose. C. gTandis Ulrich, is 
a, larger and almost circular shell. 

Formation c,nd localitl/: - Middl e third of th e Trenton Sba les. a t Minn eapoli s, Minll c­
sota. 

• 
CYPRlCARDITES GERMANUS, n. sp. or val'. 

11'10.22, a and lJ. 

FIG. 22. c, and b. GlJ1)1'ical'dltel' (JennanU8, nov. n om. b. fragm e nt of " ri gh t va lve of this' 
spe.cies or va.ri et.v , restored. nat. s ize; a, in tel'io r of same, showing Lh o thin binge, an­
terIO r teetb, a nd tbe faintly impressed muscula r scar ; '" d . a nd e, late r a l a nd all­
terior v ie ws, a nd t h e great e r p ar t of tb e binge of a s mall le ft valve of Gypricardil/lll 
grandis Ulrich, f rom the u pper '.rre nton near Dan ville , K entuc ky . Introduced for com­
par ison with C. gel'manu8 a nd O. tenellus . 

Of this form I have several fragmentry shells, none of them 
better than the one above illustrated. Ordinarily, I would 
not consider such material as sufficient to justify description 
and naming, but in the present instance it has seemed right to 
set good custom aside. The specimens, namely, exhibit a 
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striking departure from usual Cuprica1'clites in the great projec­
tion beyond the beaks of the anterior end of the shell. In most 
species the anterior end is very short,-occasionally the beaks 
are quite terminal-but in C. gmnclis Ulrich (Amer. Geol., vol. 
6, p. 387, 1890) of which a small and unusually oblique example 
is illustrated in fig. 22, c, cl, and e, it is longer than in any 
other species heretofore described, while in the proposed C. ge?' 
manus the projection is comparatively greater yet. 

The shell in C. ge?'l/wnus is very thin, so that even the anterior 
muscular impression is scarcely recognizable, the hinge too is 
very thin, while the anterior teeth are small and drawn out to 
an unusual distance in front of the beaks. Excepting that the 
teeth are less curved and the hinge plate less expanded where 
they occur, the characters of the form are not greatly different 
from C. grandis. It is very likely merely a small variety of that 
species. Both are found in the upper beds of the Trenton 
neal' Danville, Kentucky, the small form a few feet higher in 
the series than the large C. gmndis'. I have seen also a number 
of internal casts. in the lower part of the Galena limestone and 
in the shales immediately beneath them, at localities in Good­
hue and Fillmore counties, Minnesota, that may belong to one 
or the other of these forms, but they are all too illy preserved 
to admit of determining their relations with certainty. 

CYPRICARDITES TENELLUS, 11.81'. 

Fj~ . 23, cyprical'rlites tene!Ll'S. n. sp. ft. right valve. with strongly marked lines of 
'(J'ro,;th ; b. binge of s~me; c, an.terlor VIew of s~me;. ct, a sma.ller val ve with finer s.ur­
Face markings and WIder anterlOr end; e. aoterLor VIew of same; all of the natural sIze. 
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Shell of medium size or less, moderately ventricose, not very 
oblique, subovate, widest posteriorly, slightly alate and sub­
angular or sharply rounded in the postero-cardinal region.' 
Hinge line long, slightly arcuate; posterior margin straightened 
in the upper half, broadly rounded and produced a little in the 
lower half; ventral margin rather strongly convex, and most 
prominent a little behind the middle; anterior end more or less 
narrowly rounded. Beaks small, incurved, projecting moder­
ately beyond the hinge line; situated about one-fourth of the 
entire length behind the anterior extremity; umbones full, promi­
nently rounded. Cardinal slope slightly concave. Surface 
marked with rather fine concentric striffi, and sometimes with 
strong, distant lines of growth as well. 

Shell substance very thin. Hinge plate almost linear when 
compared with the majority of the species of the genus; with 
two very slender posterior lateral teeth in the right valve, and 
probably only one in the left; anterior teeth obscure in the spe­
cimen, consisting apparently of one or two slight longitudinal 
folds in the margin of the shell. Muscular impressions very 
faint. 

In this species the hingement is reduced to the minimum of 
strength so far noticed in the genus. It is possible that this 
reduction has gone beyond the just limits of Cypricardites, but in 
view of the fact that the species is approached in this respect 
by C. germanu8, which, as well as several other undoubted spe­
cies of the genus, as now understood, it also resembles in the 
general expression of its shells, it did not seem to me worthy 
now of greater recognition than specific. 

C. cingulata, from a lower horizon in the shales, is a more 
ventricose shell, with the umbonal ridge stronger, and the out­
line a little different, being longer from the beaks to the postero­
ventral margin, with both the anterior end and the hinge line 
shorter. 

Format-ion and locality: - Upper third of the l'rpnton shales, about six miles south of 
Cannon Falls, Minnesot.a. A cast of the interior, collected by Mr. Wm. H. Seofield 
from t-he lower part of the Galena Limestone, at Wykoff, FiIlmol'eCollnty, probably be­
longs here. 
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UYPRICARDI'l'ES NANUS, u. sp. 

Fig . 24, CYjJricari/ites. 1t~nus . n . sp. it and b. s ide and .l.'lte rior vi e ws o f " s ilic ifi ed s pa­
~}!'l~~: nat. size; c, ante rior part of th e binge of a s ma ll le ft valve ; d, binge of a rigbt 

Shell small, ventricose, slightly oblique, the outline subcir­
cular, a little the widest posteriorly, with the hinge line straight 
or very slightly arcuate, and the anterior end produced a little 
beyond the line of the circular curve formed by the posterior 
and ventral margins; height and length respectively as five 
is to six; postero-cardinal border subangular. Beaks small, 
strongly incurved, projecting well above the hinge; situated 
about one-fifth of the entire length from the anterior extremity; 
umbones full, prominent, with a strongly rounded ridge trace­
able from the beak nearly to the postero-ventral margin. Car­
dinal slope rather strongly concave. Surface marked with fine 
lines of growth. With age a few strong marginal wrinkles may 
be formed. Shells ubstance thin. 

Hinge of moderate strength, considering the size of the shell, 
with two anterior teeth in each valve, the lower aDd forward 
one forming the sharp upper boundary of a narrow and hori­
zontally extended muscular impression. Posterior teeth not 
well shown in the material at hand; probably two or three, and 
much like those of C. haynianus Safford. 

This species is closely related to C. haynianus Safford, a com­
mon species of the Trenton of Kentucky and Tennessee, but is 
smaller, more ventricose, with the outline more nearly circular, 
the beaks less nearly terminal, the umbonal ridge stronger, and 
the shell thinner. It has also only two instead of three or more 
anterior hinge teeth. None of the other species known to me 
are very closely related. 

A similar , though not a strictly identical species, is indicated 
by a cast of the interior, collected by Mr. Wm. H. Scofield, at 
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Wykoff, in Fillmore county of this state, where he found it at 
the base of the Galena limestone. This cast belonged to alar· 
ger shell than has been noticed of C. nanus. Its outline is also 
a little different, being too wide posteriorly, and more sharply 
curved at the postero-basal border, while the beaks are more 
nearly terminal. In short, the outline is more nearly like that 
of C. haynianus (see fig . 25b), slightly longer, perhaps, but I 
am satisfied that it is distinct from Safford's species, having 
obviously been formed by a thinner shell in wbich the internal 
ridge, which is always present in his species, was absent or, as 
is the case with C. nanus, too illy defined to leave a certain 
mark on the casts. 

F"rmrttillll and tnca/.ity:-Tbe nine, more or less defective specimens of this species 
cont",ined in my cabiuet, were collected from the upper beds of the Trenton, in Mercer 
county, Kentucky. 

CYPRlCARDITES HAYNIANI IS (1) Safford. 
Cy,-tndontfl Iwynicma SAFFORD, 1869, Geol. Tenn., pI. F .. fig. 1. 

Fig, 25. Uupricnrdite.. hal/nianus Safford. Upper Trenton, near Danville, Kentucky; 
a. a. well preserved fragment of a right valve, showing the anterior part of the hinge. 
with its te~th. the muscular impression, and the internal ridge; b, the interior of a 
smaller right valve with the anterior teeth uispo,ed more horizontally than usual in 
this species. 

I am nearly convinced that this species is represented in the 
Galena shales of Minnesota, but all of the specimens seen by 
me are internal casts, and none of these are sufficiently well 
preserved to permit an unequivocal determination of their re­
lations. The internal ridge and the compressed beaks (they 
are conca.ve on the inner side) required by casts positively 
known to belong to the species, are determinable in some of 
the specimens, but each of these is either incomplete or has 
suffered compression in the shales, so that the original shape 
of the shells is left in doubt. Under the circumstances I thought 
it well to call the attention of Minnesota collectors to the 
forms, in the hope that some of them may find better specimens. 

Among some lamellibranch shells received from Mr. Wm. H. 
Scofield, there is a fragment of a CypTica?'dites that he obtained 
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from the upper third of the Trenton shales, at the locality six 
miles south of Cannon Falls that has furnished so many inter. 
esting shells of this dass. This specimen consists of the an­
terior third of the shell itself, showing about half of the hinge 
with three anterior teeth and a muscular impression beneath 
them. Every point that is preserved corresponds so nearly 
with fig. 25 ct, that it would surprise me greatly if it turned 
out to be distinct from C. hayniam18. 

MATHERIA R.UGOSA, 11. sp. 

Ll'ig. 26. Matl/eria rugosa. 1l. sp Externa.l and iotel'lIal views of tIle only "'peeimull 
... pen, nut. size. Tbe postedor part of the binge is bJ'oken tlway alld tha.t pOl'tivlI 
of the figures is to be regarded as a restoration. 

Shell large for the genus, trapezoidal, widest posteriorly. 
with the beaks nearly .terminal, small, incurved, projecting 
slightly above the hinge; a strongly convex umbonal ridge. 
Anterior end descending abruptly from the beaks, below round­
ing sharply into the nearly straight ventral border; posterior 
margin produced and strongly rounded in the lower half, 
obliquely subtruncate above and probably forming an obtuse 
angle at the junction with the hinge line; the latter very gently 
arched. Surface marked with strong, concentric wrinkles, 
and finer lines of growth. Shell substance of moderate thick­
ness. 

Hinge plate strong, fiat, slightly arcuate, the upper half of 
the width, posterior to the beaks, finely striated lengthwise. 
Cardinal teeth small, situated just beneath the beaks, directed 
toward the postero-basal margin, with one in the right valve 
and, on each side of it, a deep socket for the reception of the 
two teeth of the left valve. Anterior muscular scar rather dis­
tinct, subcircular, situated immediately beneath the teeth. 
Posterior extremity of hinge wanting in the specimen, proba­
bly without teeth. 

This species is almost certainly a true lI'IatheTia, a genus de­
scribed by Billings for a single species occuring in the Trenton 
rocks of Canada and Kentucky, and which he called JlI. tene1·. * 

'Can. ;\al >tne! Geol.. vol. 3, p. 440. 185A. 

-17 
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Several other ~species, 'as yet undescribed, are known to me 
from the same rocks in Kentucky, but all are smaller and less 
wide posteriorly. M. cenem has the dorsal and ventral margins 
nearly paralleL 

"[i'ormation and localit)j:-Uppel' thil'd of the Trentoll shales, six miles south of 
Cannon Falls, M.innesot a . 

ISCHYRODONTA OVALIS, 11. Sp. 
a. 

1?IG.27, IschY1'Odonta ova!is, n, sp, a, andu, external and inte rnal views of a I'igbt 
Y:dve; C. and d, anterior and cardin ::.d views~of the same: n at. size. 

Shell small, moderately ventricose, almost regularly ellip­
tical in outline, with the greatest width and thickness midway 
between the ends; width and length about as two is to three. 
Beaks small, situated near the anterior extremity, compressed 
by a flattening of the surface which, expanding, extends over 
the greater part ofc, the ventral slope. Edges of valves meet­
ing at the~center of the ventral margin, apparently gaping a 
~ittle at the ends, Umbonal 'ridge prominently rounded, cardi­
nal slope abrupt, very little concave, Surface marked with 
strong lines of growth and a few finer concentric striae, both 
inclining to be irregular. 

Hinge plate arcuate, widening posterior to the beaks, 
grooved as for the reception of~an internal ligament, Cardinal 
teeth two, projecting downward and backward from the hinge 
plate, which L is thin at this point, and~supported by an internal 
process that seems to extend up into the cavity of the beak. 
and projects on each side of the teeth so as to give the whole 
the appearance of a quadrifid tooth. Anterior muscular scar 
rather small, occupying the anterior extremity of the shell, 

This species is not strictly congeneric with the types of 
IschYTodonta (Amer, GeoL, vol. 6, pp, 173-175) , but there is no 
other established genus known to ~me offering a closer agree 
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ment, and before I can consider the erection of a new genus as 
fully justified, I wish to see the main peculiarties of the shell 
confirmed in other species. The uncertainty of the position of 
the ~pecies is increased by the fact that it might be referred, 
with equal propriety perhaps, to the genus Matheria, of Billings. 
I infer therefore that we are dealing with an undescribed gen­
eric type having somewhat intermediate relations between Math­
eria and Ischyrodonta. 

[I'"rmatian and locallty:-At present known only from Richmond, Indiana., where it 
was fonnd in the upper beds of the Cincinnati group. Equivalent strata are exposed 
in the vieinity of E'pring Valley. Minnesota. 

PLETHOCARDIA, n. gen. 
(P!etlw. to be full; kardia, heart, in allusion to the shape of the closed valves.) 

. Shell thin, in equilateral, oblique, tumid, with the margins 
closed; beaks large, prominent, spirally enrolled, and curving 
forward. Cardinal margin, posterior to the beaks, with a nar­
row, but deep escutcheon or lunette. A strong and large, bifid, 
cardinal tooth projects forward and downward from the thin 
edge of the straight hinge plate; one strong linear, lateral tooth, 
or thickened internal cartilage support, beneath the posterior 
extremity of the hinge line, and close to the margin. Anterior 
muscular scar strongly impressed, situated in the antero-dorsal 
angle, margined on the inner side by a curved ridge extending 
from the under side of the cardinal tooth. In casts of the in­
terior the filling of the anterior impressions forms a small but 
sJ+arply defined lobe. Posterior muscular scars and pallial line 
unknown. Type: P. umbonata, n. sp. 

The shells of this genus present considerable external resem­
blance to those of Whitella, Ulrich. As a rule they will proba­
bly prove shorter, more erect and comparatively more ventri­
cose. I believe also that Whitella offers closer affinities than 
any other genus yet known, and I can see that it may prove 
difficult in some cases to distinguish species of the two genera, 
when the internal characters are not available. Of course, such 
difficulties cannot obtain when the diagnostic characters of the 
hinge are preserved, since the strong cardinal tooth of Pletho­
cardia is too marked a feature to be overlooked in comparing 
the twC' genera. Good casts of the interior even are easily dis­
tinguished by the presence of the small lobe beneath and in 
front of the beaks of Plethocardia, the muscular impressions be­
ing very much less distinct in the casts of TfThiteUa. In the 
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posterior part of the hinge, however, the two genera are prac­
tically the same_ 

It is possible that this genus represents an early type of those 
heavy and otherwise peculiar shells which Zittel has embraced 
in his family Megaloclonticlce. A general resemblance is to be 
noted yet I doubt very much that any true relationship existed 
between them. 

PLETHOCARDIA UMBONATA, 11. sp. 

Fig. 28, PletilOcardia umbonata, o. sp . a and 0, lateral and anterior views of a le ft valve; 
t, inner sideof same, showing the escutcheon. the bifid cardinal tooth, a ntel'ior muscu­
lar impression, and the internal ridge-like thickening of the sh ell just within the pus­
tero-dorsal border; natul"al size. 

Shell rather small, moderately oblique, strongly ventricose, 
widest posteriorly, sub ovate in a side view. Beaks large, very 
prominent, inrolled'; umbonal ridge angular, traceable to the 
postero-basal margin . Cardinal slope narrow, rather sharply 
defined, concave. Anterior end very short, nearly vertical, 
rather sharply rounded above; dorsal margin arcuate, graduat­
ing into the posterior curve; the latter is produced slightly in 
the lower part and quickened as it turns into the broadly con­
vex ventral margin. Surface marked with concentric lines of 
growth, some of them strong. 

Escutcheonnarrow,extending backward from the beaks nearly 
LO the posterior extremity of the hinge, Cardinal tooth large, 
bifid, projecting obliquely forward from the lower side of the 
hinge line. A strong, ridge-like thickening of the shell, probably 
representing the support of an internal ligament, occurs just 
within the postero· cardinal margin. Anterior muscular scar 
situated in a cup-like depression formed by a curved ridge which 
proceeds from the underside of the cardinal tooth, and the 
antero-cardinal margin of the shell. 

It is possible that this species is not distinct from the CY1'tO' 
clonta cOTdifm-mis of Billings. His figures of that species look so 
much like the Minnesota shell above described that I am nearly 
satisfied that they must be congeneric at least. It migh,t be a 
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Whitella but it is not a true GUPl'iCcmlite8. Compared with P. um­
bonata it appears that in the Canadian shell the beaks are situ­
ated farther back from the anterior extremity, the umbonal 
ridge is rounded instead of angular and the outline different 
especially that of the posterior end, which is also wider. ' 

b'orma~ionllnd !owUt/J : -UPPl'l' third. of th e Tre nton , hale". s ix llIiles ' Olllh of ('anllon 
Falls, MlllnesoLa. Collec t ed by Wrn . H. Sco fi e ld. 

PLETHOCARD~A SUBEltECl'A, II. Sp. 

[?ig. 29. Plethocal'dia 8l!bel'ectc£. n. 5p . a. b, and c later,,!. clol'sal, a nd ante ri o r vie ws of 
a Cast of the interior; natural s ize. 

Shell small, but little oblique, exceedingly ventricose, short, 
subelliptical in a side view, with the dorso-ventral diameter 
much the longest. Beaks very prominent, large, strongly in­
curved, nearly terminal, umbonal ridge strong, sharply rounded, 
with the cardinal and posterior slopes very abrupt, and nearly 
flat. Anterior end very short, the part in front of the beaks of 
casts consisting chiefly of the sharply defined, lobe-like filling 
of the anterior muscular impressions. Anterior and posterior 
margins gently convex, subparallel; ventral edge sharply 
rounded. Hinge line short, scarcely extending posterior to the 
umbonal ridge, as seen in a side view. In the casts there is a 
depreSSion beneath the beaks that is prolonged on each side 
around the muscular scar. The escutcheon seems to have been 
narrow, but the internal ligament supports at the posterior end 
of the hinge line have left two strong grooves, one on each side. 

This species, though clearly congeneric with P. umbonata, is 
so readily distinguished from that species that comparisons 11,re 
unnecessary, 

Formatiol1 and locality :-Gale na shales, near Cannon F a lls. l\Iinn eso ta. 
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WHITELLA PRJECIP'l'A Ulrich. 
Trhitclla prwcivta ULRICH, 1890. The Ame rican Geolog ist, voJ. vi, p. aSti. 

Fig. 30, Whitellc! pl'lecipta Ull'ich. Lateml slid cardinal views of a casL o f the ill­
teriOI'; nat. size. 

Shell of medium size, ventricose, very oblique, elongate­
ovate, or subrhomboidal in a side view, produced and sharply 
rounded in the postero- basal region. Beaks of moderate size, 
prominent, strongly incurved, umbones full; umbonal ridge 
well marked, traceable almost to the posterior extremity. 
Anterior end small, very short, narrowly rounded; ventral 
margin gently convex; posterior end produced and narrowly 
rounded in the lower part; from the point of greatest extension 
to the posterior side of the projecting umbones, the outline is 
gently and almost uniformly convex. Hinge line compara­
tively short, its length less than half the length of the shell, 
the edge inflected to form a distinct escutcheon, extending 
somewhat in front of the beaks. In casts of the interior the in­
ternal cartilage supports have left distinct impressions of un­
usual width, on each side and behind the impression produced 
by the escutcheon. A low and obscurely defined ridge is also 
to be seen running through the middle of the cardinal slope. 
Anterior muscular scar faint, subovate, acuminate below, 
situated very near the anterior extremi :y. Pallial line repre­
sented by a thin r aised line, running near and parallel with the 
margin of the cast. It can be traced from the anterior scar to 
the impressions of the internal ligament supports. 

This species is very similar to TV. obfiquata Ulrich, from the 
upper beds of the Cincinnati group, yet I do not doubt that 
they are really quite distinct species. That species grows to 
a larger size, is lAss elongate, wider posteriorly, with the beaks 
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and umbones smaller, and the anterior end larger. The im­
pressions of the internal ligament supports also are very much 
less distinct. 

Formation ctnrllncalilJ/:-Galena shales, uCa.r Oannon Fu,lls. Minn esota . 

WHITELLA CONCENTRICA, n. Sp. 

Fig. 31, lVhitella conceutl'ica. n. sp. Late)'al and anterio}' views ot a cast of the interior, 
nat. size. The heak of the left val ve has been restored. 

Shell rather beneath the medium size, oblique, ventricose, 
widest posteriorly, trapezoidal; beaks large, prominent, in 
curved; umbones full, with a sharply rounded ridge or line of 
gibbosity extending backward from the beaks to the posterior 
extremity of the shell. Antel'ior end short, narrowly rounded; 
ventral edge very gently convex; posterior end produced and 
sharply rounded in the lower half, more gently convex and 
sloping forward rapidly above, merging gradually into the 
curve of the dorsal side. Cardinal and posterior slopes slightly 
concave. Hinge line about half as long as the shell, with th8 
edge inflected so as to form a narrow escutcheon, extencting but 
Ii ttle if at all in front of the beaks. In ternal ligament su pports 
leave a distinct impression on each side of the postero-cardinal 
margin in casts of the interior. Anterior muscular scars dis 
tinct though faintly impressed, situated in the antero-dorsal 
angle. Surface of casts, especially i.n the lower and posteri.or 
parts, marked with fairly distinct, rounded, concentric folds. 

The concentric marks of growth are stronger in this species 
than in any other known to me. It is shorter than W p?'Cecipta 
more ventricose than W. C07111J l'essa, and has much fuller um 
bones than W obliquata. 

FlJl'llwtioll (mel locaUtIf :-Middle third of the Trenton sh ales, at Minneapolis. ~l inoesota 
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CUNEAMYA SULCODORSATA, n. Sp. 

Q);. :.~ 
'. . 

" 

Fig. 32. Cuueamya 8ulcodu1'8o.ta. n. sp. Lateral and anterior views of the type specimen, 
nat. size. 

Shell small, mod.erately convex, oblong. subquadrate, with 
the dorsal and ventral margins subparallel and gently convex, 
the posterior end truncate, very slightly produced and sharply 
rounded, almost angular at the bas~; anterior end very short. 
narrowly rounded. Beaks subterminal, full, decumbent, 
strongly incurved, projecting forward rather than upward: um­
bonal ridge moderately prominent, not angular. Dorsal slope 
with a distinct, expanding sulcus; ventral and anterior slopes 
gently and uniformly convex. Hinge line posterior to the beaks 
long, the edge inflected so as to form a well-marked escutcheon. 
In front of and beneath the beaks a deep lunule. Surface 
marked with regular, concentric folds, obsolete on the cardinal 
slopes, and by two or three times more numerous fiDe strite, 
which seem to have extended over all parts of the surface. 

This neat shell, though seeming to be a true species of 011-

neamya, cannot be confounded with any species of the genus so 
far described. 

B'm'mation and locality:-At the top of the Hudson River group, Spring Yalley. Minne-
sota. , 
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