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PLATE LXIV.
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BELLEROPHON TROOSTI (D'Orbigny) Safford.......co.oiiiiiiiiiiiiiiiiiiaaine, oo 915

Three views of a nearly entire example from the Trenton group near Nashville,
Tennessee. . .

Two views of a specimen from Danville, Kentucky.

BELLEROPHON TROOSTI var. BURGINENSIS Ulrich ........ LT ITRTTTITR Ry 916

Lateral view showing larger umbilicus and lesser reflection of the lower part of
the lip than occurs in typical B. troosti. Trenton group, Burgin, Kentucky.

BELLEROPHON CLAUSUS Ulrich.......... e e eraeieeiniiieiieee o 916

Apertural and lateral views of a silicifled shell showing the closed umbilici,
strongly reflected and deeply excavated lower lip, the lunula on the slit-band,
shary and subequal transverse markings, and other peculiarities of the species
when compared with B. troosti. Trenton group, middle Tennessee.

Dorsal view of a smaller specimen from the Trenton at Frankfort, Kentucky,

Portion of the back of the Tennessee specimen, x2.

BELLEROPHON RECURVUS Ulrich................ ceveens e e 920

Dorsal view of a small specimen, probably of this species.

Lateral and dorsal views of the type, showing the marked backw(ard sweep of the
lines of growth on the back, with a rounded dorsal ridge as in B. troosti, and
the lip reflected over and completely closing the umbilicus as in B. clausus.
Lorraine group, Cincinnatj, Ohio.

BELLEROPHON SUBANGULARIS Ulrich. ... ... i ittt Seeaaes 920

Three views of a specimen preserving much of the shell and surface markings. In
figure 14 the mouth is turned forward alittle more than usual to show the hight
of the dorsal carina. Richmond, Indiana.

BELLEROPHON SUBGLOBULUS UIICh. .. oot i it it ittt i ieiecniiniiienenns. 917

Dorsal and lateral views of a silicifled shell. Black River group, Mercer county,
Kentucky. .

BELLEROPHON BILINEATUS Ulrich.. ... ittt it ciiiensaanes 917

Three views of a silicified shell showing, of features characterizing the species,
the open umbilicus and the concave slit-band with its distinctly elevated bor-
dering lines. Upper part of Trenton group, Danville, Kentucky.

BELLEROPHON PLATYSTOMA Meek and Worthen..... e et ettt 918

Dorsal and lateral views of a small cast of the interior with the lateral expansions
of the aperture broken away. Fusispira bed of the ‘Trenton group, Cannon
Falls, Minnesota. -

Two views of a similarly imperfect cast. This specimen was received from Prof.
Worthen, who collected it frcm the Trenton (Ga'ena) limestone at Dixon,
Tilinois.

An imperfect cast of the exterior preserving some of the surface markings. Cli-
tambonites bed, Trenton group, Goodhue county, Minnesota. Geological and
Natural History Survey of Minnesota, Museum Register No. 6765. The dorsal
keel is quite prominent in this specimen and the slopes on each side distinctly
concave.

Three views of another specimen, from the same horizon as the preceding,
retaining part of one side of the outer lip.

Transverse section of whorl of original of figure 25, the inner line corresponds
to the point marked ‘*S” on that figure, the outer represents the section just
within the apertural slit.

BELLEROPHON SIMILIS U. aBd S. ..ottt ittt iiit ittt esirnearaneernenns 919

Transverse section of whorl, Compare with figure 30.

Lateral and hasal views of two small imperfect casts of the exterior, showing dis-
tinct impressions of the external lines of growth. Fusispira bed, Trenton group,
Cannon Falls and Wykoff, Minnesota.

Tl{ree views of a nearly perfect and large cast of the interior; from the same
ocality.

Dorsal view of another large specimen from the locality last mentioned. On
the outer parts of this specimen the regular lines of growth are quite distinct,

W'h'ill)% on the left side several broad longitudinal folds are somewhat ohscurely
visible,

Part of the dorsum of another specimen showing the prominent dorsal ridge and
the lines of growth curving backward to it.

View of the aperture of a small example retaining a portion of the inner lip.
Clitambonites bed, Trenton group, Cannon Falls, Minnesota.

BELLEROPHON CAPAX UIMICh. c.it ittt ittt tiii e ttteraeisennirnsarannarnas 921
(See also plate LXIII.)

Two views of a large cast of the interior, imperfect at the aperture. Lorraine
group, Covington, Kentucky.

Lateral view of a smaller cast from the same locality.

Transverse section of whorl of this and the followiog species. The sections are
taken from casts of the interior, the inner line representing the ventral side of
the whorl in B. mohri, the lower that of B. capaxz. AS shown by the outlines,
the surface descends into the umbilicus much more abruptly in the former than
in the latter.

BELLEROPHON MOHRI Miller. .......citiirneeriineiiinennnnes e N 920

Lateral view of a large cast, imperfect at the aperture. Richmond, Indiana.
(Compare with figures 41 and 42, and refer to explanation of figure 43.)

A%e}r{tlulrfl view of a testiferous example for comparison with figure 51 on plate

KOKENIA COSTALIS U. A0 S. ittt vttt i iiieieieeetes et iaescenererereereeansnenes 882

Lateral and dorsal views, the inner whorls restored, of the type of this genus and

species. Clitambonites bed, Trento1 group, Cannon Falls, Minnesota.
‘Transverse sections of the last whorl. The lower side of the figure is the dorsgl.
Portion of the broad dorsal band and of the right slope, x3.
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TETRANOTA MACRA U.and S........c.o.e.iiiiin. R, Sreeieiesaanas
Dorsal and lateral views of the type of this species. Stones River group, Minne-
apolis, Mionesota. The specimen is a good cast of the interior and shows the
expanded mouth, the peculiarly lean appearance and strongly ribbed charac-

ter of the fossil.
TETRANOTA SEXCARINATA U.and S....iviiiiiiiiiiiiiiiiriieienenaenass eens

Two views of an excellent specimen from the Fusispira bed at Wykoff, Minne-
sota. Though a cast of the interior, the surface markings are clearly indlcaped.

Dorsal and lateral views of a cast of an early variety of the species. Stones River
group, Minneapolis, Minnesota.

Sectional view of preceding specimen. . o

Section of a whorl of a specimen from the Stones River group, at Dixon, Illinois.

Section of whorl of Wykoff specimen.

TETRANOTA BIDORSATA Hall sp......coooviiiiiiiii i, TR RRET

Two views of a large cast from the lower part of the Fusispira bed near Cannon
Falls, Minnesota. This specimen evidently has been somewhat compressed
laterally. ’

Another ycast tilted forward slightly to show the hight of the central ridge.
Clitambonites bed, Goodhue county, Minnesota. Geological and Natural His-
tory Survey of Minnesota, Museum Register, No. 7382.

Two views of a specimen with the apertural parts broken away.
bed.

Another specimen from the Clitambonites bed preserving the apertural margin
with some of the surface markings on one side.

Surface markings of same. x3 and x5.

Ventral side of fragment of outer volution showing transverse section of same
below and four grooves produced by the dorsal ridges of the preceding whorl.
Clitambonites bed. .

Dorsal view of a small specimen. The majority of the specimens seen from
the Clitambonites bed range in size between this and figure 13.

TETRANOTA OBSOLETA U. a0 S.tierninititiiit it ittt ieiiiien et veeninnaennans

Dorsal and apertural views of a testiferous example on which the slit-band has

remained concave throughout the growth of the shell. Ctenodonta bed, Chat-
fleld, Minnesota.

Three views of the specimen which we regard as the type of the species. Though
retaining the shell, we have failed to discover any remains of surface markings.
Ctenodonta bed, Goodhue county, Minnesota.

TETRANOTA, SP. UDAOb. ..o oo i i i et et ettt ve e creraneaneonnes

Dorsal view of a good cast of the interior from the Utica group at Cincinnati,
Ohio. This specimen may represent a later variety of T. bidorsata Hall, but in
the obsolesence of the latero-dorsal ridges, as ‘may be seen from the basal out-
line, it agrees more closely with 7. obsoleta.

Dorsal view of a cast of the interior of an undescribed species of this genus.
Stones River group, Minneapolis, Minnesota. The ridges in this species, of
which our material is not sufficient to warraot us in giving it a name, are
unusually obscure.

TETRANOTA WISCONSINENSIS Whitfield Sp.......veriiiiii i iiirennn,

Dorsal view of a large and nearly perfect cast of the interior. Stones River group,
Reloit, Wisconsin. Collection, University of Wisconsin.

View of same with the smaller volutions removed, showing the ventral side of
the outer whorl with the four turrows which are always found here in species
of Tetranota.

Lateral view of same.

Dorsal view of a very small specimen supposed to be the young of this species.
Minneapolis, Minnesota.

SCHIZOLOPHA TEXTILIS Ulrich .. ..vviviii it

A specimen showing the slit in the outer lip and preserving some of the delicate
surface markings. The enlargement of the latter (x2) represents part of the
upper third of the last whorl to the suture line and above this the slit-band of
the preceding whorl. Upper part of Trenton group, Nashville, Tennessee.

SCHIZOLOPHA MGOREL UITICH. .t ittt ittt et e e e e e e e

Two views of a nearly perfect cast of the interior of the typical form of this species
showing the slit, the great prominence of the carina on the last whorl, the
im(xlpilicus, and other characteristic features. Richmond group, Richmond,

ndlana.

Gutta percha impression from a natural mold of the exterior, showing the coarse
surface markings. Richmond, Indiana.

Outer third of the last whorl of a specimen overgrown by a species of Protarea,
which originally covered all of the exterior of the shell excepting the slit in the
aperture. Locality, same as preceding.

Transverse section of the last whorl of a cast from the same horizon and locality.
The small indentation on the umbilical side (left side of figure) is characteristic
for the typical form of the species.

Transverse section of the last whorl of a small variety occurring in the Lorraine
group at Cincinnati, Ohio. In casts of this form the peripheral angle is less
prominent than in the typical form, and there is no indentation on the umbil-
Ical side. (Compare with flgure 35.)

Verm_c%l section of an unusually high. testiferous example of the Cincinnati
variety.

LOPHOSPIRA (?) KNOXVILLENSIS UIFCH -0 vee e e,

Clitambonites

Umbilical and apertural views of a specimen showing the general form of the -

shell, which is much as in Trochonema, with the distinct peripheral band of a
Lophospira. Knoxville, Tennessee. (? Chazy group.)
View of*the umbilical side of another specimen from the saine locality.
LorHOSPIRA ? TROCHONEMOIDES Ulrich
Four views of the type of this Species.
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Pacz.

BUcANIA EMMONSI U.and S

Dorsal and lateral views of a specimen from the * Central limestnne’’ of the Stones

River group at Murfreesboro, Tennessee, showing surface markings, the narrow,
impressed slit-band, and peculiar indentations along the suture line.

Apertural view of a specimen from the Black River group near Fountain, Minne-
sota, showing ribs on inner surface of ventral side of last whorl. In both of
these specimens the slit portion of the last whorl (i. e, about half a turn) is
broken away.

BUCANIA HALLT U. and S.ovntniinin it it e e e e e e e
Two views of a specimen retaining surface markings. About one-third of last
whorl broken away. Stones River group, Cannon Falls, Minnesota.
View of the umbilicus of a coarsely silicified shell, showing its nearly even slope.
Black River group, Mercer county, Kentucky.

Transverse section of inner volutions of specimen represented by figures 4 and 5.

Transverse section of a whorl of an internal cast from Mercer county, Kentucky.
This specimen is somewhat doubtfully referred to this species, the back being
unusually convex and the sides too blunt.

BUCANTIA MINNESOTENSIS U, @00 S.itut it vttt eie e eeeniiee tantaree ieiieanesnenns
Two views of the type of this species. Stones River group, Cannon Falls, Minne-
sota. The specimen is a cast of the interior and slightly distorted, but pre-
serves some of the surface markings and shows the peculiar impression of the
umbilical slope. It is to be noted also that the perfect shell was considerably
larger, a third volution at least, being absent.

BUCANTA ELLIPTICA UL A0 S. ottt it et ittt e e eae cannas

Two views of the cast regarded as the type of this species. Fusispira bed, Tren-

ton group, near Cannon Falls, Minnesota. As usual with specimens of this
genus, the slit portion of the last whorl is wanting.

BUCANIA RUGATINA UIIiCh. .ot it i i it iee e aeans
Three views of a silicified shell, imperfect at the aperture. Upper part of Tren-
ton group, near Burgin, Kentucky
BUCANIA SUBLATA U, AR 8.0t titiitiiit e it ie i ieiii i ce i iisenaannnns
Three views of a small silicified specimen. The surface markings have been
destroyed excepting for a short distance beneath the edge of the lower lip (see
figure 18). Trenton group, near Burgin, Kentucky.
Imperfect cast of the interior, probably of this species. Stones River group, Min-
neapolis, Minnesota. :
BUCANIA SUBANGULATA UITCh. . ovut i e e
Ap imperfect and somewhat macerated silicified example, showing the angular
dorsum and part of the expanded apertural margin. Trenton group, near Bur-
gin, Kentucky. N
A similar specimen from the same locality, showing the slit-band and surface
markings.
BUCANIA LINDSLEYI SaffOrd SP..sunveeruuins coeniinnmiiiiiineinieeiii ...
Two views of the original type of this species. Trenton group, DeKalb count_y,
Tennessee. The specimen is partly coated by a parasitic bryozoan, as.shown. in
Safford’s figares, but we thought it best to draw it without these disfiguring
patches.
BUCANIA MICRONEMA UITiCh ovvuveins i n v iiiiiae e
Three views o the silicifled type, showing the unusually rapid expansion of the
volutions Trenton group, Danville, Kentucky. _
Part of dorsum of same x2, showing the delicate surface markings, the posterior
end of the slit, and the slit-band.
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Figs. 30 to 33 BUCANIA FRANKFORTENSIS Ulrich....c.oveoiiiiiiiiiiiiiioniiiiiiiiii i 891
Four views of the silicified shell upon which the species is founded. Top of Tren- -
ton group, Frankfort, Kentucky. The specimen has suffered from maceration,
consequently the surface markings, the interrupted revolving lines especially,
are more or less obscure.

Figs. 34 and 35 BUCANIA PERACUTA Ulrich ..o in i it ae s 896
Two views of the incomplete type of this remarkable species. Trenton group,
DeKalb county, Tennessee.

Figs. 36 to 40 BUCANIA NASHVILLENSIS Ulrich....cooiiiiiiiiei i 890
36 Basal view of a macerated specimen from the Trenton at Nashville, Tennessee, i
possessing unusually thick inner lip.
37 Apertural view of another specimen from this locality,
38 and 39 Two views of an incomplete but otherwise well preserved shell from DeKalb
county, Tennessee, showing form of aperture, the slit and surface markings.
40 Small part of dorsal surface of same showing the slit-band and surface markings.

Figs. 41 t0 44 BUCANIA NANA Ulrlch. .ottt it i it e e iii i e seeisiasenn 895
41 Lateral view of an average specimen of this small species.
42 and 43 Apertural and lateral views of same, x2.
44 Part of the dorsal surface of another specimen, x3, showing exceedingly delicate
strie connecting the regular transverse lines. The line at the bottom of the
figure shows the convexity of the dorsal surface. Trenton group, near Burgin,
Kentucky.

Figs. 45 and 46 BUCANIA NANA var. SUBPATULA Ulrich.... oot i i it e it it veennns 896
Lateral view,.x2, and dorsal view of the natural size of a specimen of this variety,
showing a smaller umbilicus and wider aperture than pertains to the typical
form of the species. Near Burgin, Kentucky.

Fig. 47 BUCANIA SINGULARIS Ulrich ..oo v i i it i it nt e e e s 894
Dorsal view of a specimen that is largely overgrown by a delicate bryozoan,
obscuring the finer surface markings. Upper part of Trenton group, Nash-
ville, Tennessee.
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CONRADELLA OBLIQUA U. atd S..oouiiniiiii it i e cae o

Lateral view of an almost perfect and unusually large specimen, showing the

decided obliquity of the transverse lamellee which characterizes this species,
Shales of the Black River group, Cannon Falls, Minnesota.

Two views of another specimen, slightly exceeding the average size. St. Paul,
Minnesota.

Parts of two whorls of another specimen from St. Paul, x2, the slight denticula-
tions of the edge representing the prominent lunule of the slit-band. The
decline at the upper right-hand corner of the figure is at the beginning of
the open slit.

View of the back of part of the slit portion of a third specimen from St. Paul,
x2, having unusually prominent imbrications.

Dorsal surface, x4, of same specimen that furnished figure 4, showing salient
slit-band with its distant lunulwe, and surface markings.

CONRADELLA FIMBRIATA U. and S.... ... it i i i
(See also plate LXIL)

Two views of a large specimen. Stones River group, Minneapolis, Minnesota.
The umbilicus is fillled with stony matter and the left side of the apertural
expansion broken away in the original of these figures, but as the missing and
hidden parts are clearly shown by other specimens, no apology is necessary
for restoring them in the drawings.

Portion of the terminal expansion and of the broken bases of two preceding
expansions of same, x2.5, showing flne surface markings. The right
margin of the figure represents the edge of the slit.

Apertural view of a small specimen showing the expansion entire on one side.
Geological and Natural History Survey of Minnesota, Museum Register
No. 8724.

CONRADELLA IMBRICATA Meek and Worthen sp..........o.oooiiiiiiiiiii it
Lateral view of a small but highly characteristic specimen of this species.
Trenton group, Alexander county, Illinois.

CONRADELLA ELEGANS Miller SD.cuvveuoitieiiitiiiiiiieien i saneeans
Lateral view of a specimen of the usual size, Lorraine group, Cincinnati, Ohio.
Lateral view of the natural size, aud apertural view x2, of the largest specimen

seen; from the same locality.
Small portion of the left dorsal slope of same, x4.

CONRADELLA GRANDIS UITICh. ..t ivir ettt i ei it eenie e
(See also plate LXIL.}

Two views of a large specimen of this species. Stones River group, Lebanon,
Tennessee. The specimen occurred in solid limestone, one side being now a
cast of the interior, while the other retains some of the shell with the broken
bases only of the transverse lamells.

Small part of the side of another specimen showing the imbricating lamellee

entire.

CONRADELLA TRIANGULARIS U. and S .ot aaes
Lateral views of three specimens showing very decided variability in the
number of the transverse imbrications. All are from the Stones River group;
the first, from Beloit, Wisconsin, has unusually numerous imbrications; in phe
second, from Dixon, Illinois, they are much fewer in number; in the third,
from Minneapolis, Minnesota, their number is not far from an average for

the species.
Section of a specimen from Dixon, Illinois, cutting the whorls transversely.

CONRADELLA BELLULA Ulrich....c..cvvnviiieaiiinens e
Lateral and apertural views, the first of the natural size, the second x2.4, of

an apparently perfect example. Lorraine group, Covington, Kentucky.

Part of a dorsal view of same x4, showing the slit-band and wavy surface
imbrications. ) )

Small part of surface in a lateral view, x4.
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Figs. 27 to 29 CONRADELLA DYERI var. CELLULOsA U. and SR 910
27 Lateral view, mostly in outline only, of a good specimen. Clitambonites bed,
Trenton group, Cannon Falls, Minnesota.
28 and 29 Small portions of the sides of the outer whorl, x4 and x8, showing the peculiar’
surface markings. The right side of these flgures is anterior.

Figs. 30 to 33 CONRADELLA DYERI Hall sp .......oiiiiiiiiiiii e i 909
30 Lateral view, in outline, of a nearly complete shell. Richmond group, Butler
county, Ohio.
31 Apertural view of another specimen, x2. This specimen, now incomplete, was
perhaps a half turn larger than the preceding. It is from the same locality.
32  Part of the right side of same, x4.
33 Inner whorls of same, x10. -

Figs. 3¢ to 38 SALPINGOSTOMA BUELLI Whitfleld sp....... oo i, 900.
34 to 36 Three views of a fine cast of the interior, showing the expanded mouth, the
open dorsal slit, and obscure indications of the external markings. Stones
River group, Rockton, Illinois. Geological and Natural History Survey of
Minnesota, Museum Register No. 7318.

37 Dorsal view of a specimen from Beloit, Wisconsin, retaining some of the external
markings.

38 Apertural view of a specimen from the Vanuxemia bed at Minneapolis belonging
to the Geological Survey collection (Museum Register No. 5544), and doutfully
referred to s. buelli. In this specimen tbe apertural portion of the internal
castas been removed and the remaining radially marked expansion therefore
represents an impression of the exterior of the shell and not of the interior.

Figs. 39 and 40 SALPINGOSTOMA RICHMONDENSIS Ulrich. ..., 903
Two views of a nearly complete cast of the interior, from Richmond, Indiana.

Figs. 41 to 44 BUCANIA PUNCTIFRONS EIMONS. . itniiiieeiiiiiiieneneseriienraatosenensonens 894

41 Apertural view of a good specimen. The reticulated surface markingsare omitted
except on the umbilical slope on the right side of the figure. Lower part of
Trenton group, Nashville, Tennessee.

42 Small portion of the markings of same, x5.

43 Lateral view of another specimen, from the same locality, showing several inter-
ruptions in the regular growth of the shell. The surface ornamentation was
drawn on a portion of the outer whorl only.

44 Part of dorsum of same, x2.4, showing the slit-band and surface markings to the
first interruption, the latter being at the top of the figure.

Fig. 45 BUCANIA SIMULATRIX Urich........coviiiiiiiiiiiiinaa e et 892
(See also plate LXIIT,)
Lateral view of the specimen illustrated on plate Lx1trr. It is a cast of the
interior and almost perfect. Imperfect specimens are very liable to confusion
with the associated Salpingostoma richmondensis figured on this plate.

"Figs. 46 to 48 BucaNIA CRAssA Ulrich................. e et tae e e et 893
Three views of the most complete example seen, showing the thick shell and
obscure remains of surface markings. Richmond, Indiana. This specimen has
suffered considerably from maceration. Other, less complete, individuals
exhibit a rounded dorsal band which, however, does not materially affect the
almost uniform convexity of the back of the whorls.
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RAPHISTOMA PERACUTUM U. and S. ... oottt i e e

Outline view of the flat side of a specimen preserving the shell with some of the

surface markings. Ctenodonta bed, Black River group, near Cannon Falls,
Minnesota.

Umbilical side of the same, x2.

Apertural view of same, x2, showing extremely acute periphery and slightly
sunken spire.

Small portion of outer whorl of figure 1, x5, showing fine regular lines of growth
of the delicate raised line interrupting their continuity about a third of the
width of the whorl from the suture.

Apical side of another example, from the same locality.

Apertural view of same, x2. The spire is not sunken in this specimen.

RAPHISTOMA RICHMONDENSE Ulrich . .............. e e et e
Two views of a specimen retaining some of the shell. Richmond group,
Richmond, Indiana.
Small part of the upper side of the last whorl of same, x4, showing curvature
of the sub-equal striae and the wire-like peripheral edge. The latter forms
the lower boundary of the figure.

RAPHISTOMINA RUGATA U. and S...oooii i it e cene e
Four views, the last of the natural size, the others X2, of an entire cast,
apparently of the exterior of the shell. The unusual strength of the
transverse striae is the most striking of the specific peculiarities of this
species. Trenton group, Clitambonites bed, Goodhue county, Minnesota.

RAPHISTOMINA MODESTA Ulrich.....cooo i i i e e
Four views, the first of the natural size, the others x2, of the silicified type of
this species. The peripheral wrinkles shown in flgure 16 may have extended

all around originally. Stones River group, Murfreesboro, Tenn.

RAPHISTOMINA LAPICIDA Salber SP.ctiruerrriiriiiiiieeniianias corianns cruenans
Umbilical side of a large specimen, the apertural portion restored in the figure.
Black River group, near Lebanon, Tennessee.
Upper side of another specimen, from the same locality.
Apertural view, with the apical whorls restored, of a third specimen, from the

same locality.

RAPHISTOMINA DENTICULATA Ulrich..... b e
Two views of a coarsely silicified shell of this species. The surface markings
are very obscure except on a small portion of the upper part of figure 22
where the denticulations of the periphery also are shown. Black River group,
Mercer county, Kentucky.
Dorsal view of a partial cast of the interior from the same locality, showing

the obscure ridge beneath the peripheral angle.

LroSPTRA MICULA Hall SD. ettt iiiieiii et eiaiiiies veeee FERERTREEE
Three views of a large and nearly perfect example of this species. Utica group,

Covington, Kentucky.

Portion of the under side of same, x5, showing surface markings and lower part
of peripheral band. The portion of the latter exposed in this view is very
narrow.

Portion of upper side of last whorl of same, x5, showing delicate 1ines. of
growth, the broad and faintly defined peripheral band, and obscure revolving
lines on the latter. Such revolving lines often extend over the whole upper
side of the whorls. ) . _

Peripheral portion of preceding more highly magnified (x10) giving an idea of
the exceeding delicacy of the markings.

940

941

944

943

942

943

994



PAGE.

Figs. 30 to 34 LiospPIrRa OBTUSA U. 80d S..ooit ittt iiiiiiiiiiiiaiesseriadaaanae e anns

30 to 32

33 and 34

Figs. 35 to 37

35 and 36
37

Figs. 38 to 44
38

39

40
41 and 42

43

44

Figs. 45 to 47
45
46 and 47

Three views of a large specimen, chiefly a cast of the interior, showing the
obtuse periphery and in figure 32 the great thickuness of the shell in the
umbilical region. The latter, however, seems never to have been completely
filled, a small perforation oceurring in every case. Stones River group, Dixon,
Illinois.

Profile and sectional views of a smaller specimen, the latter showing the
umbilical perforation. Geological and Natural History Survey of Minnesota,
Museum Register No. 687,

L10sPIRA ANGUSTATA U. and S . .ottt ittt iii e eiiieaeaiinanaans TR

(See also plate LXxIX.)
Two views of a large specimen retaining considerable of the shell.
bed, Trenton group, Wykoff, Minnesota.
Vertical section of a small specimen showing narrow umbilical perforation and
rapidly increasing shell surrounding it; from same locality.

Fusispira

LI0SPIRA PROGNE BilliDgS SP. . uviiiiiiier it iiieeree et caarerseranecan vans

Upder side of a specimen f{rom the Fusispira bed of the Trenton group at
Wrykoff, Minnesota. This specimen presents the usual appearance of the
species as it occurs in Minnesota. Of the shell it retains only the concave
solid filling of the umbilicus.

Profile view in outline of a rather small silicified shell, showing the peripheral
band. The sutures are very indistinct and the surface quite smooth. Lower
division of the Stones River group, Murfreesboro, Tennessee.

Vertical section of a typical specimen from the Trenton at Burgin, Kentucky.

Basal and profile views of the solid axis of a large specimen. Trenton group,
Hartsville, Tennessee.

Under side of another axis in which the callosity which fills the umbilicus is
more distinctly outlined than usual.

Another Tennessee specimen in which the umbilical cavity is unusually narrow.

LI0SPIRA PERSIMILIS UlIICh. .o\t it ittt ittt it iier et iie e tan e seenenns

Apical side of a specimen from the Trenton group at Hartsville, Tennessee.

Basal and apertural views of another specimen from the same locality showing
the greatly expanded umbilical callosity which distinguishes this species from
L. helena Billings sp.
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Figs.

Figs.

Figs.

Figs.

Figs.

Figs.
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37 to 41 LIosrIrA (?) MUNDULA Ulrich

37 and

40 and

42 to
42 and

47 to
47 and

¥ LIOSPIRA ANGUSTATA U, and L P T evasr et e
(See also plate LXVIIL)

1 Vertical section of a large specimen, chiefly a cast of the interior, showing
thickness of shell in the umbilicus. The sutures in this specimen are unusually
deep. Trenton group, Wykoff, Minnesota. K

2 Under side of the specimen figured on plate LXVIII (figures 35 and 36), showing
the narrow umbilical perforation and thick shell surrounding it. Though
the rest of this side of the specimen is a cast of the interior, the outer part
of the last volution still gives a good idea of the surface markings.

8 LIOSPIRA VITRUVIA Billlngs sp....ovieviriiiiiiiiiiiiinianss e e,

5 Three views of a cast of the interior, from the Stones River group at Beloit,
Wisconsin. The concavity of the upper side of the outer volution is usually
somewhat less, while the hight of the casts is commonly a trifle greater
among Minnesota specimens of this species. . )

Vertical section of the outer whorl of another specimen from Wisconsin, agreeing
with the preceding and showing the outline generally pertaining to Wisconsin
representatives of the species. Geological and Natural History Suarvey of
Minnesota, Museum Register No. 7237,

8 Vertical sections of two specimens from the Vanuxemia bed of the Stones

River group of Minnesota, the first from Minneapolis, the second from Cannon
Falls. Both retain the shell in the umbilicus and show, one more distinctly
than the otier, the angular border of the large umbilical perforation which is
characteristic of the species.

14 EOTOMARIA CANALIFERA Ulrich..... ...,

12 Four views of an average example of this species. Lowest division of the Stones
River group, Murfreesboro, Tennessee. .

13 Surface markings of the upper side and contour of same portion, x2, of a Jarge
specimen from the same 'ocality. The upper slope of the contour line isa little
too steep in the figure. )

14 Outline view of a third specimen; the aperture is broken away but the spire is
almost complete and shows the gradual increase of the apical angle.

17 EOTOMARIA LABIOSA UITICh. ..o ittt it i et ettt asas s

Three views of a nearly entire silicifled shell, showing the great strength of the
inper 1lip which distinguishes the species from E. canalifera. Stones River
group, Murfreesboro, Tennessee.

20 EOTOMARIA VICINUS U. and S. ..ot ittt it ieae it ettt innnas,

18 Dorsal view of a east of the interior from the Stones River group at Minneapolis,
Minnesota. Geological and Natural History Survey of Minnesota, Museum
Register No. 5106. .

20 Apertural and basal views of a smaller and relatively higher cast from the same
horizon at Mineral Point, Wisconsin. The species is c'osely related to E. dryope
Billings sp., but has a more evenly conical spire.

25 BEOTOMARIA DRYOPE BilliBES SP . covvn ittt it i ia i iiieianss

21 Dorsal view of a large shell of this species from the Black River group of central
Tennessee. Prof. J. M. Safford’s collection.

22 Section of a whorl taken from a smaller specimen collected at, the same locality
as the preceding.

25 Three views of a good cast of the interior, the spire slightly lower than usual for
the species. Stones River group, Cannon Falls, Minnesota.

29 EOTOMARIA SUPRACINGULATA Billings sp.... ..o v e

26 Gutta percha impression from an incomplete natural mold of the exterior. Stones
River group, Beloit, Wisconsin.

29 Three views of a large specimen from Dixon, Illinois, retaining the shell, in a
macerated condition, however. Figure 29 shows the remarkable forward sweep
of the outer part of the under lip.

32 LIOSPIRA SUBCONCAVA Ulrich ... .o i i

31 Two views of an average example. Stones River group, Murfreesboro, Tennessee,

32 The upper side of a large specimen, from the same locality, showing the fine sur-
face markings. The latter are more delicate than they appear in the figure.

36 LIOSPIRA (?) RUGATA UILiCh. ..ot i e e e ittt eiiaaanans

Four views of an average example of this species. The shell has suffered from
maceration yet preserves distinct remains of the transverse wrinkles. Rich-
mond group, McKinneys, Xentucky.

=]

39 Two views of a specimen, medium in size and proportions. As usual the surface
markings are very obscure. Upper part of Trenton group, Danville, Kentucky.

38 Upper side of a similar specimen.

41 Two views of a large shell, imperfect at the mouth but preserving unusually dis-
tinct lines of growth. Formation and locality same as preceding.

46 TI0SPIRA (?) ANGULATA UlriCh. ... ottt ciie ittt eiii e ceecnaenenennans

43 Lower and upper sides of a silicified shell, showing the angular border of the
umbilicus. Black River group, Mercer county, Kentucky.

44 Umbilical side of a cast of the interior from the same locality.

45 A large cast of the interior, the inner whorls restored from another specimen.
Locality same as preceding.

46 Apertural view of original of figures 42 and 43.

50 CLATHROSPIRA SUBCONICA Hall SP . vn it ittt it iir v easninernnns

. (See also plate Lxx.)

48 Two views of a cast of the interior from the Stones River group at Beloit, Wis-
consin, showing an unusual feature in the large pits in the peripheral band.

49 Ano%hg_r cast from Beloit with unusually strong ribs on the upper slope of the last
volution.

50 Cast of the interior of a large and typical shell from the Vanuxemia bed at

Minneanolis. Geological and Natural History Survey of Minnesota, Museum

Register No. 5037.
51 CLATHROSPIRA CONVEXA U, 00 ittt ittt ettt iarenererennenns

Dorsal view of a specimen from the Stones River group in Calhoun county,
Illinois. The upper slope of the whorls is more convex than in C. subconica.
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26 to 29

30 to 36

PLATE LXX.

PAGE.

CLATHROSPIRA CONICA U. and S..o.oiiiii it e e

Basal and dorsal views of a rather small cast of the interior. Trenton group
(Fusispira bed), near Cannon Falls, Minnesota.

A testiferous example from the Ctenodonta bed of the Black River group, at
Chatfleld, Minnesota. As usual the surface markings are very imperfectly
preserved.

Small portion showing weathered surface markings, and profile outline of last
whorl, x2, as shown in a specimen from Goodhue county where it was found
in the Ctenodonta bed.

CLATHROSPIRA SUBCONICA Hall.... ... ..o i i iaeee,
(See also plate LX1X.)
Surface markings and profile outline of last whorl of a small but well preserved
example, x2. Black River limestone, Tennessee.
Similar figures taken from a young example found in the upper member of
the Stones River group near Lebanon, Tennessee. In this specimen the
Tevolving lines on the upper slope appear not to cross the lines of growth.

PLETHOSPIRA STRIATA UITiCh.. oo e e

Apertural view of an imperfect specimen, showing the comparatively low spire

and coarse rib-like lines of growth which are characteristic of the species.
Richmond group, Butler county, Ohio.

PLETHOSPIRA SEMELE Hall.... .o i i e e it cienees

View of an incomplete example, preserving the surface markings. Utica group,
near Graf, Iowa. .

Portion of lust whorl of same magnified.

A cast of the interior from the same locality, doubtfully referred to this species.
Geological and Natural History Survey of Minnesota, Museum Register No.
7334. In another cast the peripheral band is not flat but almost as distinctly
concave as on the exterior of the shell.

SEELYA MUNDULA Ulrich.. .o e e it iian e
Two specimens of this species, the second somewhat shortened by pressure,
from the lower half of the Lorraine group at Newport, Kentucky.

HORMOTOMA TRENTONENSIS U.and S.. ..o i i i

Two views of a rather small but almost perfect cast of the interior, retaining,

as shown in fig. 13, remains of the regular surface markings. Fusispira bed of
the Trenton group, Wykoff, Minnesota.

HORMOTOMA BELLICINCTA Hall. ... ..o i
An average cast of the interior of this specics, showing that it has a wider aplcal
angle and more depressed and, therefore, relatively more numerous volutions
than H. trentonensis. Clitambonites bed of the Trenton group, Goodhue county,
Minnesota. . .
Anpother specimen, from the same locality. retaining some of the surface
markings. 'The greater part of the last whorl is broken away so as t0 expose
(see fig. 17) the filling of the small umbilical perforation.

HorMOTOMA GRACILIS Hall, and varieties.................. e e

Two views, natural size and a pqrtion magnifled, of a specimen of what we regard
as the typical form of this species. Utica group, Graf, lowa. Geological and
Natural History Survey of Minnesota, Museum Register No. 7337. )

Three specimens selected from a number which were found in association with
var. multivolvis in the Richmond group near Spring Valley, Minnesota. The
first is very much like the var. angustaia (Hall), the second is a typical gracilis,
the third has unusually angular whorls and may be compared with
var. subangulata. See figs. 42and 43. ) )

Three figures of the var, sublaza. The first ig made up of the apical portion of
one specimen and the lower whorls of another, and shows the relatively loose
coiling of the whorls and the rezulting obliquity of the sutures which distin-
guishes this variety from the others. The second figure represents the two
Tower whorls of same, x2, while the third figure represents a portion of another
specimen also x2. Both of these figures show that the band is considerably
wider than in other forms of the species. Trenton formation, Lincoln county,

Févl[llrssﬂoglilrrlés of the var. multivolvis. The first represents an almost entire shell, the
second and third opposite views of a less perfect example, the fourth an unusu-
ally small specimen. This variety is distinguished by its more numerous
whorls. Richmond group, near Spring Valley, Minnesota. ) ¢ thi

Seven figures of specimens which we have identified with the variety of this
species which Hall described in 1847 a3 Murchisonia angustaic. Fig. 30 represents
a weathered example from the Stones River group, at High Bridge, Kentucky.
The original of fig. 311s a gutta percha impression of a patural I_nquld in rock
from an equivalent horizon at Beloit, Wisconsin; that of fig. 32 is from the
Phylloporina bed of the Black River group near Cannon Falls, Minnesota. Fig.
33 shows two whorls, x2, of a Black River limestone specimen from Tennessee.
Tigs. 34 and 35 represent opposite views of two specimens from the Utica group
atg]}fewport Kentucky, and fig. 36 the lower part of a third specimen from this
locality. The ]ast shows the form of the apertural notch.
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37 to 41 HORMOTOMA SUBANGULATA U.and S....... . eareesesiieaen R e eeeeieenes

37 Cast of the interior, apparently of this species. Clitambonites bed of the Tren-
ton group, Cannon Falls, Minnesota. .

38 A small testiferous specimen from the Ctenodonta bed of the Black River group,
Goodhue county, Minnesota. .

30and 40  Two views of a larger example. Ctenodonta bed at Chatfield, Minnesota.
41  Two whorls of the original of fig. 38, x2, showing band and surface markings.
42 and 43 HORMOTOMA GRACILIS var, GOODHUENSIS U.and S... ............. e,
Two specimens found in the Phylloporina bed of the Black River group near
Cannon Falls, Minnesota.
44 to 5! HorMoTOMA SALTERI Ulrich ................. eeieetesetie e et
44 to 47 A series of four specimens selected from several hundred to show variation in the
rim-like thickening of the upper edge of the whorls in the typical form of this
species. Fig. 44 is the most like the var. canadensis (Murchisonia [Hormotoma)
gracilis Salter, not Hall sp.) in which the rim is scarcely distinguishable. Upper
part of Trenton group, Mercer county, Xentucky. )

48 Two whorls of the original of fig. 47, x2, to show the surface markings, band and
outline of whorls more distinctly. . .

49 A small imperfect specimen, x2, of var. tennesseensis, from the Black River
limestone of Tennessee. Has finer and more equal lines of growth than the
typical form of species. . .

50 Doubtful specimen from the same formation and state as the preceding. The
shell is too thick and the whorls relatively too high. .

51 A third fragment from this locality that is doubtful because the band is too
wide. A fourth example from the same locality seems to be identical with the
var. canadensis.

52 t0 55 SOLENOSPIRA PRISCA Billilgs SP.eesetiiiiarer it it ieaieaaaeas

52 Silicified specimen of var. extenuate. Lower division of the Stones River group
at Murfreesboro, Tennessee,

53 Diagrammatic figure made up from gutta percha impressions of several incom-
plete moulds of the exterior collected at Beloit and Janesville, Wisconsin.

54 Two whorls of the Tennessee form, x2.

55 Three whorls of the northwestern form, x2, showing that they are relatively
wider than in the Tennessee variety.

56 to 60 SOLENOSPIRA PAGODA Saller ..o i et itienees e

56 and 57 Two views of a fragment, showing the form of the mouth, the four revolving
carin® and several of the fine lines of growth. The latter show that the outer
lip is notched and that the space between the central pair of ridges represents
a true slit-band. Phylloporina bed of the Black River group, near Cannon
Falls, Minnesota.

58 Same specimen in another view, %2, to show the form of the volutions more
clearly and to admit of easier comparison with S. prisca.

59 and 60 The apical portion, natural size, and two whorls x2, of a specimen from an equiv-
alent horizon at Porter’s station in Wisconsin. Collection of Wisconsin
State University.
61 to 63 CELOCAULUS GHLERTT UlriCh..ovn it it it i i e e
Two casts of the interior and the base of one, showing the numerous depressed
whorls and the narrow umbilical perforation. Trenton group, Jo Daviess
county, Illinois.
64 and 65 OMOSPIRA LATIOINCTA UIrich ......ooiiiii i i e v eaaee,

64 A large testiterious example of this species, imperfect below and at the apex.
Black River limestone, Tennessee.

65 A slightly oblique view from above of a portion of the last whorl of same, %2,
showing the course of the regular lines of growth.

66 and 67 OMOSPIRA ALEXANDRA BilliDES SP. cvinrniieiiiiin it vt i

66 An imperfect silicifled shell of this species, from the top of the Black River lime-
stone of Mercer county, Kentucky. The whorls are more rounded than in the
preceding species.

67 A cast of the interior from the same formation at Dixon, Illinois, doubtfully
referred to this species.

68 and 69 EOTOMARIA ELEVATA UIMCh . ootiri it

Two views of the nearly entire type of this species. Trenton group, Hartsville,
Tennessee,
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Paige.
Figs. land 2 LOPHOSPIRA AUGUSTINA Billings Sp..coeeniuimniii i i 987
Two flgures of a rather large cast of the interior of the Minnesota form which we
refer to this species. Fig. 2 shows the filling of the umbilical perforation.
Maclurea bed of the Trenton group, Stewartsville, Minnesota.

Figs. 3and 4 LOPHOSPIRA AUGUSTINA Vvar. MINNESOTENSIS U.and S.........coiiiii i, 988
3 A large specimen of this variety, from the same locality as the preceding. The
outline restoration of the aperture may not be entirely correct.
4 A smaller specimen, also a cast of the interior; from the same locality. The
smallest two whorls are restored from another specimen.

Figs. 5 to 7 HORMOTOMA (?) MAJOR Hall Sp...covovii i iiiiiiiien D IR 1018
5 The last four whorls of a cast of the interior that we beheve to belong to this

species. Trenton group, Pike county, Missouri. Geological and Natural His-
tory Survey of Minnesota, Museum Register No. 7842.

Outline of outer lip of same, showing the broad sinus or notch.

Last two whorls of a specimen retaining part of the shell, but so ill preserved
that not a trace of surface markings remains. The specimen is important,
however, because it shows the external character of the sutures. Maclurea bed
of the Trenton group, Olmsted county, Minn. Geological and Natural History
Survey of Minnesota, Museum Register No. 7485.
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Figs. 1 to 5 TLT.oOPHOSPIRA BICINCTA Hallsp..........

1
2

3

Figs. 6 to 8

Fig. 9
Figs. 10 and 11

Figs. 12 to 15
12 and 13

14
15

Figs. 16 to 19
16

17 and 18

19

Figs. 20 to 24
20 and 21

22 and 23

24

Figs. 25 to 28
25 and 26
21

28

Figs. 29 to 32
29
30

31
32

PLATE LXXIIL
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A perfect silicifled shell of this species, from the lowest member (Safford’'s Central
limestone) of the Stones River group, at Murfre<shoro, Tennessee.

Portion of the last whorl of same, x2, showing the direction and regularity of the
lines of growth.

Right side of last whorl of flg. 1, x2.

A large cast of the interior, o which some of the external lines of growth are
obscurely preserved. Stones River group, Beloit, Wisconsin.

Vertical section of an elongated specimen. Stones River group, Dixon, Illinois.

LoPHOSPIRA OBLIQUA U. and S ovnrii e e e et e ienaanas
Views of three specimens of this species. The general aspect is precisely as in L.
bicincta, but the lines of growth are constantly more oblique beneath the
peripheral angle and of adifferent character. Stones River and Trenton groups,
Mercer county, Kentucky.

LOoPROSPIRA PROCERA UL Ch. ... e es
View of the type of this species, the basal portion restored in outline. Stones
River group, Murfreesboro, Tennessee.

LOPHOSPIRA QUADRISULCATA U.and S................ e e e
Opposite views of an excellent example of this species. Richmond group, Spring
Valley, Minnesota. :

TLOPHOSPIRA HUMILIS UITICH L.ttt it venenecinees oiitaansaetanineeaeanaaosnns
Opposite views of a rather small specimen. Trenton group, near Burgin,
Kentucky.
Same specimen, x2, to show the lines of growth.
Right side of last whorl of fig. 12, 6.

TLOPHOSPIRA CONCINNULA U. and S...vninvrt i e
A testiferous specimen from the Ctenodonta bed at St. Paul, Minnesota, showing
the usual size and appearance.
Opposite views of a smaller specimen from the same bed near Cannon Falls, Min-
nesota. .
Portion of last whorl of same x6, showing the direction and regularity of the
lines of growth, the extremely fine revolving lines and the form and character
of the peripheral band

LOPHOSPIRA FILLMORENSIS U. and S...cuiiniii it

Opposite views of two casts of the interior. Fusispira bed, Trenton group,
Wykoff, Minnesota.

A testiferous specimen from the same horizon near Fountain, Minnesota, natural
size and a portion of the last whorl x2. The latter shows the surface markings
which consist of rather coarse and distant lines of growth and a much finer
intermediate set.

The last whorl of a cast from the Wykoff locality, on which the stronger set of
surface markings are rather distinctly reproduced.

L,OPHOSPIRA HELICTERES var. WISCONSINENSIS U.and S.oovvv i e e

Two views of a cast of the interior of medium size. The apertural portion is
perfect but the closely coiled upper whorls are broken away. Stones River
group, Beloit, Wisconsin. :

A smaller cast from the same horizon at Minneapolis. Geological and Natural
History Survey of Minnesota, Museuwm Register No. 6858.

Small portion of the last whorl of another cast of the interior, showing strong,
even lines of growth. From the same horizon at Dixon, Illinois.

LOPHOSPIRA CONRADANA U. and S.. «.ooiiiiiiiiiiriiii e

A nearly complete cast of the interior. Stones River group, Minneapolis.

Under side of another cast from the same locality, showing the strong convexity
of the under side of the whorls and a faint indication of the ridge which
surrounds the umbilical cavity on the exterior of the shell.

Another view of the original of fig. 29 to show anterior outline of the outer lip.

The body whorl of another cast from Minneapolis showing, besides obscure
lines of growth, a faint ridge beneath the peripheral carina. The latter is

rarely seen on casts.
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Figs. 33 to 35 LOPIOSPIRA (?) NOTABILIS 98 5 7)Y 990

Three views of an almost perfect silicified shell of this remarkable species.
Black Rivel limestone of central Tennessee.

Figs. 36 to 39 LOPHOSPIRA TROPIDOPHORA Meek sp., instead of MULTIGRUMA Miller®sp.*....... B8
36 and 37 Opposite views of a large specimen showing the usual characters of the species.
Lorraine group, Newport, Xentucky.
38 Portion of the last whorl of a smaller example on which the surface markings
are hetter preserved, x2. Richmond group, Butler county, Ohio.
39 A variety from the Richmond group at Madison, Indiana, in which the whorls
descend more slowly, causing a wider apical angle.

Figs. 40 to 43 LOPHOSPIRA BOWDENI Safford SP.......oooviiiiiiiiiiianiii et 986
40 A large specimen, imperfect at both ends, presenting the usual characters of
the species. Richmond group, Boyle county, Kentucky.

41 and 42 Two specimens, from the same locality, showing the extremes, respecting the
relative hight of the spire, so far observed.
43 Last whorl, with aperture slightly restored, of the original of fig. 41.

Pigs. 44 to 47 LOPHOSPIRA SPIRONEMA U. and S.........oiiiiiiiii e caininns 983
44 and 45 Opposite views of a specimen from the Ctenodonta bed of the Black River
group, at Chatfield, Minnesota.
46 Another specimen from the same bed near Cannon Falls, Minnesota.
47 Portion of surface and outline of right side of last whorl of fig. 46, x10, showing

the delicate cancellation of the surface and the angular form of the peripheral
band.

Figs. 48 to 50 LOPHOSPIRA TENUISTRIATA Ulrich... ... oot it 983

48 Nearly perfect examplé from the Utica group at Newport, Kentucky.

49 The peripheral band of another specimen from the same locality, x10. The
fine revolving lines which occur both above and beneafh the band are not
shown in the drawing.

50 Small portion of the surface between the band and the lower angle, x10,
showing the strong lawellar lines of growth, fine intermediate lines, and an
unusual degree of irregularity in the direction of the spiral lines. The
remarkable preservation of the more delicate markings on these specimens
is due to the fact that they were protected by a thin parasitic brynzoan
( Leptotrypa clavis Ulrich) which, on being removed, left them as distinct as
during the life of the mollusk.

Figs. 51 to 55 LOPHOSPIRA SERRULATA Salter sp

............................................... 968
(See also plate LXXIII, fig. 57.)

51 An average cast of the interior. Stones River group, Beloit, Wisconsin.

52 The empty mould of the exterior of a specimen of about the same size and
character as that of which flg. 51 represents an internal cast. Beloit,
Wisconsin.

53 Gutta percha impression of a natural mould of the exterior of a shell having
the whorls in contact through a longer period than usual. Shows the wavy
peripheral plate very distinctly. Janesville, Wisconsin.

54 A small cast of the interior from Minneapolis. The four or five other specimens
of this species seen fromn the limestone at Minneapolis are all like this in
size and character.

55 The cast of the last whorl of an unusually large shell, figured so as to show
the anter'or outline of the outer lip. (Compare with fig. 26.) Janesville,
‘Wisconsin.

Figs. 56 to 59 LOPHOSPIRA (? SEELYA) LIRATA UIMCh . cuvue ittt viie it enenenenannns 988

56 A specimen with numerous spiral ridges on the basal part of the volutions.
Utica group, Newport, Kentucky.

57 Portion of the lower part, including the band, of the last whorl of same, x3,

68 Part of the last whorl of a specimen of the form (var. obsoleta) having but a
single spiral line beneath the peripheral band, x3. Also from Newport,
Kentucky.

59

Upper surtace of whorl viewed from above, x3, showing interpolation of striee.

* Since page 978 was printed we have come to the oconclusion that this species is not distinct from Meek’s Bleuroto-

maria tropidophora (_Pal. Ohio, vol. 1, p. 154, pl. XIII, figs. 6a and 6b). Our references to the shell should therefore be
corrected by changing the name to Lophospira tropidophora Meek sp.
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LOPHOSPIRA PERANGULATA Hall SD..viviveeiiii it

Apertural view of a rather large specimen.

Opposite views of two small shells.

An unusually large specimen, the last whorl of which is free.

Two specimens of the average size, the first with the apical angle a trifle wider
than usual.

Under side of a specimen showing the umbilicus. Stones River group (Safford’s
* Central limestone ), Murfreesboro, Tennessee.

LopHOSPIRA ACUMINATA U. and S. (or var. of PERANGULATA)........cvvvuunnn... .

An excellent specimen of this variety, from the Richmond group, near Rich-
mond, Indiana.

LOPHOSPIRA CENTRALIS UITICh . .vttiie ittt et i ceeene e e
Dorsal view of the largest and best of seven specimens of this species. Safford’s
““Central limestone” of the Stones River group, Murfreesboro, Tennessee.

LOPHOSPIRA DECURSA UlIrich....covii it i i e it
Anterior view of the best of two specimens, the outer side of the aperture
restored. Trenton group, Burgin, Kentucky. The comparative flatness of the
upper slopes and the hight of the spire, considering the size of the mouth, are

the principal peculiarities when compared with species like L. perangulaia.

LOPHOSPIRA ELEVATA U.and S...eunr ittt it ce e e e iaiie e

An imperfect silicifled shell from the upper part of the Trenton group near Bur-
gin, Kentucky. This specimen may not belong to this species.

Cast of the interior of this species. Tusispira hed, Trenton group, Decorah,
Iowa. Geological and Natural History Survey of Minnesota, Museum Register
No. 7370.

Opposite views of another cast, this being from the same horizon.as the preced-
ing, at Kenyon, Minnesota.

LoPHOSPIRA PERACUTA U. and S...ovinin i i it e iieineeans
An unusually depressed specimen. Most of the specimens found with this are
like the next, only not so large. Black River shales (Rhinidictya bed), St. Paul,
Minnesota.
Opposite views of the specimen which we regard as the type of the species. It is
from the upper division of the Stones River group, at Lebanon, Tennessee.

LOPHOSPIRA SUMNERENSIS Safford Sp.....coverivnniiiiiiiiiii i
Opposite views of the original type of this excellent species. Upper part of Tren-
ton group, Sumner county, Tennessee. .
Another good specimen from the same locality.

LoPHOSPIRA PRODUCTA Ulrich ...oovinii i i e s
Apertural view of the type of this important species. Trenton group, Nashville,
Tennessee.

LOPHOSPIRA CONOIDEA UIMICh. ..o it iiiitt i ii it iiie e iinaarsensnaenens
Front view showing the general form, umbilicus and inner lip of the type of this
species. Trenton group, Nashville, Tennessee.

LoPHOSPIRA MEDIALIS U. A0A S.vveer tint ittt tietiaetnsiianeanaananecsaenns

Four representative specimens, showing slight variation in the apical angle and
in other unimportant respects. Upper Trenton, near Burgin, Kentucky.

An example from middle Tennessee, agreeing in every respect with the Ken-
tucky types of the species.

Under side of a cast of the interior.

Part of the last whorl of another Kentucky specimen retaining the lamellose sur-
face markings in an unusually good state of preservation; x2.

973

979

915

917

976

918

9175

9176

973



Figs.

Figs.

Figs.

Figs.

Figs.

Figs.

Figs.

Figs.

Fig.

30 and 31
30

31
32 to 35

32

33 to 35

36 to 40
36 to 38

39
40

41 to 45
41

42
43

44 and 45

46 to 48
46 and 47

48

49 to 51
49

50
51

52 to 54
52

53 and 54

55 and 56

51

Pace.

LOPHOSPIRA MEDIALIS var. BURGINENSIS Ulrich .....ovovevnniiniini i, .
An average example of this variety, x2, showing that it differs from the typical
form, with which it is associated, in having a distinct lower carina.
Represents a specimen that agrees very well with this variety excepting that it is
much larger than the average and has a wider apical angle. Burgin, Kentucky.

LOPHOSPIRA PERFORATA U. ANA S.vvr ittt i ittt ittt iiii s eaans,
Cast of the interior, almost entire. The hight of the lower whorl is somewhat
less than normal, because of pressure. Trenton group (Galena limestone), Jo
Daviess county, Illinois.
Three views of the last whorl of another cast from the same locality, with
dimensions normal. A thin spiral line should have been drawn in the middle
of the base of the body whorl in fig. 35.

TLOPHOSPIRA ABNORMIS UlTICH oo it it e v ie i tiisi e es i enanas
Two casts of the interior in lateral and basal views, the former showing the
decided increase of the apical angle with the growth of the last whorl. Top of
Trenton at Covington, Kentucky.
Surface markings of last whorl of a testiferous example, magnified.
Contour of right side of a whorl of same, magnified.

LOPHOSPIRA OWENI U, and S. ..ttt tii iev it ita it itsaascsenassasnaoas

Outline view of a specimen from the Ctenodonta bed of the Black River group at
Chatfield, Minnesota.

The lower whorl of a specimen from the same horizon near Cannon Falls, Minne-
sota, showing the ridge-like swelling about the minute umbilicus.

A second specimen from this locality having an unusually strong swelling or
ridge along the upper edge of the whorls.

Opposite views of an average example. Near Cannon Falls, Minnesota.

LorHOSPIRA PULCHELLA U.and S i i i et it s iaaans
Two specimens, x2, showing the features which readily distinguish this pretty
shell from L. medialis var. burginensis, with which it is commonly associated.
Upper Trenton, Burgin, Kentucky.
One of a number of specimens from the Richmond group at Spring Valley, Min-
nesota, which we caonot distinguish from this species; x2. "The angles are
rounded through maceration.

LoPHOSPIRA SAFFORDY UlITich.....coviiiii i i i i ien i ene e
A specimen with half of the last whorl missing, yet showing all the essential
characters of this flne species. Both the upper and lower angles are
~constantly developed, and therein lies the most obvious of the differences
between L. saffordi and L. owent. Trenton group, Davidson county, Tennessee,
A more perfect and somewhat wider specimen from the same locality.
A third example from the locality mentioned.

LorHOSPIRA AMPLA Ulrich.. ... . i i e e teiae cieeranns
Apertural view of a large specimen that, excepting that its spire is unusually
depressed, may be considered as fairly typical of the species. Richmond
group, Boyle county, Kentucky.
Opposite views of a rather large example of the lower variety. Lorraine group,
Newport, Kentucky.

LOPHOSPIRA PERLAMELLOSA UIFICH.. ..\ itt ettt iie e iiee e eananns

A specimen of this species, natural size and x2, showing the strongly lamellose

surface markings and the remarkably produced and twisted basal extremity.
Richmond group, Butler county, Ohio.

LOPHOSPIRA SERRULATA SAlUET SP..tuuer it iietiieant ieeeernreenesinrersenseaesns
(8ee also plate LXXII, figs. 51-55.)

Fragment of a natural mould of the exterior, showing the lines of growth
on somewhat less than half of the under side of the last whorl and an
impression of the broad peripheral frill with its oblique plications. Stones
River group, Dixon, Illinois.
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ECCYLIOPTERUS BELOITENSIS U, and S..................00 o
(See also plate LXII, fig. 0. U
Four views of a cast of the interior. Lines of growth are indicated on the
outer half of the last turp, somewhat obscurely, it is true, yet unmistakably.
Stones River group, Beloit, Wisconsin,

ECCYLIOPTERUS TRIANGULUS Whitfleld T
(See also plate LXII, fig. 73.)
Two views of a cast of the interior. There is some doubt respecting the
character of the inner whorl. It may form a closely coiled nucleus, but we
doubt it. Calciferous formation, Providence Island, Vermont.

KECCYLIOPTERUS VOLUTATUS WhitBeld SP...vvvuevreenrr e,
(See also plate LXIIT, figs, 71-72.)

Lateral view of a cast of the interior, preserving a portion of the ** collar-like
upper carina. Calciferous formation, Fort Qassin, Vermont.

Under side of another cast from the same locality.

Small portion of the shell from the inner or rather upper slope, beginning at
the inner basal angle and extending upward almost to the base of the
‘“collar.” Shows the strong anterior convexity of the lines of growth. Fort
Cassin, Vermont.

BECCYLIOPTERUS OWENANUS Meek and Worthen Sp......... covvnveivrevnnnnnnnns
Lateral view of a cast of the interior including the enormous “collar.” The
stony matter which lies upon the concave spire is not represented in the
drawing, causing the latter to appear like the shell itself. Fusispira bed of
the Trenton group, Wykoff, Minnesota.

Vertical section of another specimen from Wykoff.

Lateral and basal views of a cast of the interior from the same locality. This
specimen represents the usual mode of occurrence, very few of the examples
seen giving any idea of the high ‘“collar” into which the outer angle is
continued in the shell itself.

Upper side of a specimen from the shaly portion of the Fusispira bed in
Goodhue county., Shows an impression of the “collar” on the inner turns.

HELICOTOMA PLANULATA var. ROBUSTA U. and S.......... e
Lateral view of the specimen described.

HELICOTOMA PLANULATA Salter. ... ot i e enae e
Lateral and basal views of a typical example of this species. Black River
limestone, Pauquette’s Rapids, Canada.
HELICOTOMA VERTICALIS Ulrich... ..o e
(See also plate LX1I, fig, 69.)
Basal and lateral views of a cast of the interior. Stones River group, High

Bridge, Kentucky.

HELICOTOMA TENNESSEENSIS Safford.....oiivniriiur e iiiiiiiii i
Upper side of a good silicified shell, showing the small channel along the inner
edge of the whorls which appears to be always present and readily serves in
distinguishing this species from H. planulatoides. Stones River group, Mur-
freesboro, Tennessee.
Three views of another specimen, from the same locality.
The upper angle and portions of the surface on each side of it, x2.
HELICOTOMA UMBILICATA U. and S...oi i e

(See also plate LXII, fig. 68.)
Three views of the largest specimen seen. Stones River group, near La Salle,

Illinois.

HELICOTOMA PLANULATOIDES Ulrich....ccoovvinenin. e
Three views of an entire silicified specimen. Black River group, Mercer county,

Kentucky.
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Figs. 31 to 33 HELICOTOMA SUBQUADRATA Ulrich.... ..o ittt iiiienieanas 1033
31 and 32 Lateral and basal views of a specimen. The central ridge in fig. 31 is probably
abnormal.
33 Lateral view of another specimen from Murfreesboro, Tennessee, with rabher
obscure revolving lines on the vprtlcal side. .
Figs. 3¢ to 38 HELICOTOMA DECLIVIS Safford ....oovuiiiiiiii i ittt ii e et tee e 1036
34 Upper side of a small but well preserved example of this sharply deflned species.
Lower division of the Stones River group, Murfreesboro, Tennessee.
35 to 38 Four views of an average specimen, from the same locality. Among the peculiar-
ities that should be especially noted, is the even slope of the umbilical cavity,
in the bottom of which the inner whorls are not distinguishable.
Fig. 39 HELICOTOMA MARGINATA UIrich .....oviiit i i it reeaas 1036
Upper side of a specimen adhering to a piece of the limestone matrix. Beneath
the figure, a line showing profile. Top of Richmond group, near Richmond,
Indiana.
Figs. 40t042and 47 OPHILETINA SUBLAXA U. and S..ovnnrtiiiiiinr ettt ineracnannnsnnanai *030
40 Upper side and a section of the free whorl of a testiferous example of the typlc?’ »
form; from the Stones River group at Dixon, Iilinois.
41 Portion of the free whorl of same, x2, showing the surface markings from above.
42 Upper side and section of free whorl of a silicified specimen of the var. depressa,
from Murfreesboro, Tennessee. As may be seen at.once by comparing the
transverse sections, the free whorl in this specimen is narrower than in the
Illinois specimen.
47 Portion of the upper side of the outer whorl of a specimen from Mineral Point, .
Wisconsin, x3. Geological and Natural History Survey of Minnesota, Museum
Register No. 7302,
Figs. 43 to 46 OPHILETINA ANGULARIS U, DA S ttrtirnt ittt et ieee et e e e eaeaenen . 1031
43 to 46 Four views nf the type of this species, x2. Phylloporina bed of the Black Rlver
group, near Cannon Falls, Minnesota, B
Figs. 48 to 52 ECCYLIOMPHALUS CONTIGUUS UIMCh..oo o ivt ettt et e e e e teaeaaans 1037
48 Apertural view of a specimen having the inner whorls slightly raised above the
plane of the outer one. Lower division of the Stones River group, Murfrees-
boro, Tennessee. .
49 and 50 Somewhat restored views of the upper and lower sides of a larger specimen.
51 and 52 Two views of a small example having the inner whorls slightly depressed.
FUg8. 83 00 BB oot e e e e e e s

Four views of three specimens of a totally unplaced gastropodous shell.

Rich-
mond group, Boyle county, Kentucky. :
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MACLUREA DEPRESSA U. and S, ittt tiriiesienii i teensaanns
Lateral view of a cast of the interior. Stones River group (Vanuxemia bed), Min-
neapolis, Minnesota.
Three views of another cast from Minneapolis. Geological and Natural History
Survey of Minnesota, Museum Register No. 6868.

MACLUREA BIGSBYI Hall L. . i e e it et et ieaa
Four views of a specimen, from the Stones River group at Beloit, Wisconsin,
gomewhat better preserved than usual. A considerable portion of the upper
side is a cast of the exterior and therefore retains some of the surface mark-
ings. Geological and Natural History Survey of Minnesota, Museum Register
No. 7308.
The outer line represents a transverse section of the outer whorl of the same
specimen, while the inner lip is a similar section of a specimen of M. nitida U.
and S. :

. 1040

1039

A small specimen from Dixon, Illinois, figured for comparison with M. nitida. It

may be well to point out that the umbilicus is wider and the whorls lower than
in that species.

MACLUREA NITIDA U. and S.vninnit it e i eene s
Upper side of one of the largest specimens, showing the rather small umbilicus
and regular lines of growth. Stones River group, Miuneral Point, Wisconsin.
Geological and Natural History Survey of Minnesota, Museum Register No.
1356. The inner line of fig. 9 represents the outline of the aperture of this spec-
imen.

MACLUREA CRASSA U. aDA S..ot it ittt e i it eeeneraienranes ous
Upper and lower sides of an entire cast of the interior. The obtuse central angu-
Jation of the whorls is not quite as abrupt in fig. 12 as it should be (see top of
fig. 14). Trenton group, Lime City, Minnesota. Geological and Natural His-
tory Survey of Minnesota, Museum Register No. 8442.
Transverse section of the outer whorl of same. The lower line at the bottom of
the figure represents the outline of this part of the whorl in a specimen from
Wykoff, Minnesota.

MACLUREA ORASSA var. MACRA U, and S...ivrn ittt it ietteaeianennennns

The upper side and a lateral view of the type of this variety. Fusispira bed of
the Trenton group, Hader, Minnesota.

ECCYLIOMPHALUS SUBROTUNDUS U. and S ..ovvnitiitiie et i cieevnnenn
Lateral view of a cast of the interior, showing the rounded section of the
shell and the elevated line near the base of the inner side. Fusispira bed
of the Trenton group, Wykoff, Minnesota.
Upper side of same, showing the deep sinus in the upper lip.

ECCYLIOMPHALUS UNDULATUS Hall. .ottt e ciesanaeennns
The lower side of a specimen which retains some of the shell in good condition.
Stones River group, Lebanon, Tennessee.
Lateral view of same showing cicatrices where foreign particles had formerly
been attached.
Opposite lateral views of an incomplete cast of the interior. Beloit, Wisconsin.
Trausverse section near the mouth of same,
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MACLURINA CUNEATA Whitfleld.. ..o i ittt ittt ve e iiis ceaeees
(See also plate LXXXII.)

Upper side of an average cast of the interior of this common species, showing the
small umbilicus. 7 mm. less than natural size. Geological and Natural His-
tory Survey of Minnesota, Museum Register No. 8440.

The lower side and a lateral view of another specimen. 5 mm. less than natural
size. Maclurea bed of the Trenton group, Stewartsville, Minnesota. Geologi-
cal and Natural History Survey of Minnesota, Museum Register No. 8441.

MACLURINA MANITOBENSIS Whiteaves. .. oo ittt cieienaes
(See also plate LXXXIL.)
Two views of a cast of the interior. Trenton group, Lime City, Minnesota.
Geological and Natural History Survey of Minnesota. Museum Register No.
4105.

TROCHONEMA OBSOLETUM UIrich... ..o ittt iietciiianans

A finely preserved example of the natural size. UppegpTrenton, near Burgin,
Kentucky.

Lateral view of same x2.5, showing surface markings and obsolescence of
revolving ridges on the last whorl. The ridges are quite distinct on turns
preceding the last.

Basal view of same x1.8.

TROCHONEMA ARCTATUM UIFICh «ovn ittt it ie iiie ittt it taneieasvenesnaennns
Outline view of the type of this species. Trenton group, near Burgin, Kentucky.
Apertural view of same x2. A-few of the finelines of growth are faintly indicated.

The peripheral band is unusually narrow for species of this genus, and might
easily be mistaken for the band of a pleurotomarian shell.

TROCHONEMA ROBBINSI U. 800 Sttt it ittt iiiiitretierentarienenennarassnns
Four views of a large cast, in part both interior and exterior, imperfect at both
extremities. The even slope of the surface from the suture to the peripheral
band is one of the most striking features. Fusispira bed, Wykoff, Minnesota.
Geological and Natural History Survey of Minnesota, Museum Register No.7516.

A small cast of the interior from the same locality.

TROCHONEMA NIOTA Hall Sp. ... i i e et e i eennannns -
Three views of the nearly entire cast of the interior upon which this species is
founded. Stones River group, Beloit, Wisconsin.
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Figs. 1 to 8 TROCEONEMA UMBILICATUM Hall........oo oo,

1

2
3

4and 5

7and 8

Figs. 9 to 12
9

10

11
12

Figs. 13 to 16
13

14 to 16

Figs. 17 and 18

Figs. 19 to 22
19

20 and 21
22

Figs. 23 to 25 TROCHONEMA MADISONENSE Ulrich

Under side ot a cast of the interior, Maclurea bed, Trenton group, Stewartsville,
Minnesota.

Lateral view of another cast; from the same horizon at Hader, Minnesota.

Gutta percha cast of the exterior. the lower pari of the flgure restored; from the
same horizon near Galena, Iilinois. The surface markings, excepting
occasionally on the base, are always fine and generally obscure in the Trenton
variety.

Front and basal views of an exc-llent, though rather small, silicified sbecimen of
the variety canadensis. Black River or Stones River group. Pauquette’s
Rapids, Ottawa river, Canada.

Small portion of last whorl of same, magnified somewhat more than two
diameters, showing the character and direction of the surface markings

between the upper and lower carinz. .

Basal and lateral views of a large cast of the interior of a Stones River group

variety from middle Tenpessee. The whorls spread more rapidly than they
should in 7. wmbilicatum but otherwise, especially in the direction of the lines of
growth across the vertical face of the whorls, the agreement with this species is
very close. This form may be distinguished as var. latum.

TROCHONEMA BEACHI? Whitfleld......ovvniunn i e,
Gutta percha impression of a natural mold of the upper side, showing surface

markings. On the vertical peripheral band the lines of growth lean backward
about as in fig. 31 of this plate, not forward as in 7. umbilicatum. Stones River
group, Minneapolis, Minnesota.

Cast of the interior from the same horizon at Japesville, Wisconsin, agreeing very
well with Whitfleld’s figure of his 7. beachs.

Vertical section of the same species from Dixon, Illinois.

Section of Iast whorl of f1g. 10.

TROCHONEMA FRAGILE U. and S
Lateral view of a cast of the interior.

Cannon Falls, Minnesota..
Three views of another cast; from Carroll county, Illinois. Like the other, this

specimen shows the remarkable sharpness, considering that it is a cast, of the
angles, and the narrowness of the sutural groove when compared with 7.

umbilicatum.

TROCHONEMA ECCENTRICUM Ulrich
Apertural and basal views of the best of three specimens from the upper division
{**Glade limestone”) of the Stones River group near Lebanon, Tennessee. We
would point out that the lines of growth lean forward on the peripheral band
about as in 7. umbilicatum and that the present species is distinguished from

that by the eccentricity of the umbilical ridge chiefly.

Clitambonites bed of the Trenton group,

TrROCHONEMA RUGOSUM U.and S..o.oovvriiien oo, RERRTRISTRY
Gutta percha impression showing part of the periphery and under side. Stones

River group, Minneapolis, Minnesota.
Lateral and basal views of a cast of the interior from the same locality.
Upper side of a small specimen which, though somewhat a.bra@ed, still repains
some of the strong lines of growth; also from the Vanuxemia bed at Minne-

apolis, Minnesota.

Three views of the type of this species. The absence of a basal aqgulatiog dis-
tinguishes it from all of the preceding forms. Richmond group, Madison, Indiana,
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TROCHONEMA BELLULUM Ulrich......cvcoviiieiiiiiiannininnn, Ceetraiiiaiiiacaa,
Four views of the largest and relatively lowest of six specimens, all from the
Stones River group, near Murfreesboro, Tennessee. It is to Be observed that
this is not only a smaller type than T eccentricum but that the lines of growth
lean backward on the peripheral band instead of forward. The left side of the
last whorl projects too far in fig. 26.

TROCHONEMA SUBCRASSUM U. and S. vttt iei it tietiiiinetannannan,

Rather small silicifled shell showing the under side.

Two views of a gutta percha impression, showing surface markings.

A silicifled specimen from which part of the shell has been removed. This speci-
men shows that the shell is comparatively thick, the angles being very obguse
on the interior cast.

Lateral view of the specimen of which fig. 30 represents the under side. Upper
part of Trenton group, Mercer county, Kentucky.

TROCHONEMA RETRORSUM U, and ... v viir it iiiii it setteiiiniiiaeetenonsnanss
Two lateral and a basal view of a testiferous example, showing the narrow and
exceedingly abrupt umbilicus and the comparatively slight obliquity of the

aperture. Black River group (Ctenodonta bed), Goodhue county, Minnesota.

A strip across the last whorl of same and the right side in outline, x3. The lines
of growth are very fine and regular. Their direction is peculiar; first because it
is turned so strongly backward on the upper peripheral angle, and, second,
because the backward sweep of the lines on the base is less than usual among
Trochonemas of similar appearance.

TROCHONEMA ALTUM . A0 S.trt ittt it it teeeenernecetocnsasessatnananonacenens
Three views of a cast of the interior. Fusispira bed, Cannon Falls, Minnesota.

TROCHONEMA (EUNEMA) SALTERI U. and S..vvnrniir it i ceiiiiaan,
Opposite views of a cast of the exterior chiefly, showing general form of shell and
lines of growth. Base of Fusispira bed, Cannon Falls, Minnesota.

TrOCHONEMA (BEyNEMA) NITIDUM Ulrich.......cooiiiiiin i

Opposite views of an average specimen. Utica group, Covington, Kentucky.

The dark lines crossing the last whorl of fig. 44 indicate merely the direction

of the lines of growth. The latter are equal and exceedingly fine on the
specimen.

TROCHONEMA VAGRANS U.and S..... N
(See also plate LXXVIIIL, figs. 10-13.)
Gutta percha impression of a natural mould of the spire, showing external form
and surface markings of shell. Vanuxemia bed, Minneapolis, Minnesota.
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AN

porsal side 0L & CASL OL LG MILErI0L, LIOLUL DulULlyy 1Y tuuuiisiis . .

Umbilical and dorsal views of a well marked specimen of the form of the species
prevailing at Dixon, Illingls. Excepting the umbilical region, which gives an
idea of the thickness of th%éshell, the specimen is a cast of the interior.

Three views of a large example, retaining most of the shell, from Mineral Point,

Wisconsin. . . .
Gutta percha impression of a natural mould of the exterior, from Beloit, Wis-

consin. . .

Dorsal side of an interior cast of the Minnesota form of the species, having the
last whorl partly free; Minneapolis. i :

Under side of a similar specimen from the same locality.

TROCHONEMA VAGRANS . aNd S. . cieiiruemnreneenriiuioranastareintasecaaerees
(See also plate LXXVII, fig. 46.) . .

Basal and lateral views of a cast of the interior, from Minneapolis. .

Similar views of a nearly perfect cast from the same locality. Survey collection,
Museum Register No. 6865

GYRONEMA LIRATUM U. and Seovenin it iiriians i aecact iy teneraans
Three views of the specimen upon which this species is founded, While the

greater part is preserved as a cast of the interior, a portion, as shown in fig. 14,
is of the exterior. Beloit, Wisconsin.

GYRONEMA SEMICARINATUM Salter SP..... .. toiienrtiiiienn vnr avnans voruonn
Dorsal views, natural size and x2, of a specimen retalning the shell; near Cannon

Falls, Minnesota.

GYRONEMA PULCHELLUM U.and S....ooiiiiieeeeiii et e
Dorsal view of a small but nearly perfect example; Chatfleid, Minnesota.
Portion of same x5 to show extremely fine lines of growth. . .
Apertural view of a larger and excellently preserved specimen; Mm_nea,pohs.

Geological and Natural History Survey of Minnesota, Museum Register No.
6854. .

GYRONEMA DUPLICATUM U.and S...... ..ot iiiieiiiii e cetiaeenn,

Side view of a specimen which retains some of the shell and has a higher spire
than usual; Dixon, Illinois. )

Apertural and dorsal views of a large and almost entire cast o_f the.inber}or
belonging to the collection of the University of Wisconsin; Beloit, Wisconsin.

The lower whorl of a cast of the exterior from the same collection and locality.

CYCLONEMA (? GYRONEMA) PRECIPTUM, n. Sp. (Ulrich.) ..o ..coveeviniie i,
Dorsal view of an average example of this species; Stones River group, Murfrees-
boro, Tennessee. It was through a species like this that Cyclonema was evolved
from Gyronema. The inner lip is relatively thicker, straighter, and more reflexed
than in species of Gyromema, but not excavated as it should be in a true
Oyclonema. A minute umbilicus is often present. This species is referred to
but not named in the fifth paragraph on page 1046.
CYCLONEMA VARICOSUM Hall. .. ..o i i iiiiiis i aans

Apertural view of a specimen from the upper part of the Trenton group at Nash-
ville, Tennessee.

Dorsal view of a larger specimen, from Colby, Kentucky. The inner lip is nearly
vertical and the carina very strong in this species. :

CYCLONEMA MEDIALE Ulrich..............- e et e,

Dorsal view of an average example of the typical form of this species; Covington,
Kentucky. In another common variety the revolving carina are less equal,
being more as in flg. 34 of this plate,

Under side nf another specimen from Covington.

CYCLONEMA INFLATUM UlTICh. . r e ot ittt iie it enesereananronanesaannnes

Dorsal views of two specimens from Cincinnati, Ohio, showing rather extreme
conditions in the manner of growth. The apex in the first, is entire.

CYCLONEMA PYRAMIDATUM J&INES . .vt vt it ienttatninsncerannnecosaestaannssans

Basal and dorsal views of a typical example of this species; from the vicinity of
Morrow, Ohio.

CYCLONEMA BILIX CONTad SPeveveveeeerii e iiiiiinionnsnnieaeeans e,

Dorsal view of a rather Jarge example of this species, from Versailles, Indiana,

A similar view of a smaller specimen, from Waynesville, Ohio.

A dorsal view of a third specimen, from Clarksville, Ohio. These three speci-
mens are regarded as agreeing in every respect strictly with the original type of
the species. It is to be observed that the revolving carin@® are not as strong as
in O. mediale, and the suture more abruptly impressed.

Dorsal views of two specimens of the form which Miller proposed to distinguish
as variety conicum, from Versailles, Indiana.

CYCLONEMA BILIX Var. FLUCTUATUM JAIMES. ... .0uouurreennoreescnnnvacans e e

Dorsal view of a perfect specimen of this variety, irom Versailles, Indiana, show-
ing the relatively fine revolving lines, oblique folds and concave slopes of the
whorls which usually characterize this variety.

Two views, x5, of the apex of same.

CYCLONEMA HUMEROSUM UITiCh. .. oot o ittt ittt i s cvanienans

A large and strongly marked specimen of the Richmond group variety of this
species; Waynesville, Ohio. Possibly this is an extreme variety of C. biliz, with
which it was found associated, rather than of the Lorraine group types of this
species.

Apertural view of a large example of an abundant variety in the Lorraine group
at Cincinnati. The whorls are more rounded and the ‘‘shoulder? less distinct
than in the typical form of the species.

Dorsal and basal views of a typical example from Cincinnati. The shoulder at
the top of the whorls is often more pronounced.

CYCLONEMA SIMULANS UIrich. .. oot i ittt esans e

Dorsal view of an average example of this species, showing the rather delicate
revolving lines growing more and more obsolete on the last volution; Cincin-
nati, Ohio.

CYCLONEMA SUBLAVE UlCh .ooovtiiiiitciiiin it cianiees ¢ v eeenerienesnnes

Dorsal view ofaa regres'engagive‘ example; Covington, Kentucky.
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PLATE LXXIX.

PaaE.
HOLOPEA INSIGNIS U. aDA .ot irrr it intie sttt iaaeanrraeacns 1065

Opposite views of the interior cast of a young shell. The hight is relatively
greater than in fully grown individuals. Stones River group, Minpeapolis,
Minnesota.

Three views of a large cast. This specimen is so sharp and clean that it may be
a cast of the exterior rather than of the interior. Stones River group, Cannon
Falls, Minpesota.

HOLOPEA CONCINNULA U. a8 Sttt it et iiiieeraeernaaaceaesranaeains 1066

A cast of the interior, the last whorl with obscure lines of growth. Stones
River group, Beloit, Wisconsin.

HoOLOPEA APPRESSA U. aDA ..ttt it ittt tnrtrnaseetoasssssconssess 1065

Three views of a small but entire cast of the interior, giving a good idea of
the peculiarities of the species. Clitambonites bed, Goodhue county,
Minnesota.

Under side of a larger cast. Geological and Natural History Survey of Minnesota,
Museum Register No. 6765.

HoroPEA EXCELSA U. and S.... oottt ittt it irenesesacaasnaassasns 1067

Apertural view of an incomplete cast of the interior. Fusispira bed, Wykoff,
Minnesota.

Dorsal view of a nearly complete cast from the same locality.

HOLOPEA PYRENE Billings. ..ottt it ittt ittt ceiiieeiiaanannans 1067

Two views of a cast of the interior, the inner whorls restored. Trenton group,
near Cannon Falls, Minnesnta.

Four views of a cast of the interior of a young specimen. Fusispira bed, near
Cannon Falls, Minnesota.

HOLOPEA var., PARVULA Ulrich.. .. oo it it iime e it trieeninienainns

Dorsal view of the largest of three specimens. Upper Trenton, near Burgin,
Kentucky.

HOLOPEA ROTUNDA U. and S..oiiiiiiiii ittt iiie et tiaeneiaeneaoianseenanns 1066

Perfect silicifled shell, showing the aperture, minute umbilicus, and general
form of the shell. Trenton group, Hartsville, Tennessee.

A much larger specimen, presumably of this species, from the Stones River
group at Dixon, Illinois.

HOLOPEA AMPLA U. and S....ctiiiiiii it ittt aeaesastaterarcasasaeans 1065

An average example of this species. The specimen is a cast of the interior
and shows broad varices of growth and rather obscure traces of revolving
lines. Stones River group, Cannon Falls, Minnesota.

Body whorl of a large specimen, strongly marked with wrinkles and lines of
growth. The specimen appears to be a cast of the exterior and is from
Cannon Falls, Mionesota. Geological and Natural History Survey of
Minnesota, Museum Register No. 5836.

HoLoPEA SIMILIS U. @Nd S.ovniitit it ittt e v e eie e aiaer e ienne s 1066

Dorsal view of an average example of the form which we have separated
provisionally from H. ample and H. obligua under this name. Shales of the
Black River group, Fillmore county, Minnesota. Geological and Natural
History Survey of Minnesota, Museum Register No. 7381.

HoOLOPEA SUPRAPLANA U. and S..ivvrniiit it iie i iiiet i iieeentannenanannns 1068

Dorsal view of a cast of the interior. Lower part of Fusispira bed, Kenyon,
Minnesota.

Apertural view of the largest specimen seen. Though a cast of the interior,
it gives a good idea of the strongly inrolled thin innper hp Kenyon,
Minnesota.
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FusisPiRA SCHUCHERTI U. and S....oi i e e

View of the type and only known specimen of this species. Part of the shell

is preserved. Its great thickness is the most important of the peculiarities

of the species. Black River group, Beloit, Wisconsin. Geological and Natural
History Survey of Minnesota, Museum Register No. 7322.

FUsiSPTRA NOBILIS U, and Sttt it et it e e teettti it iiis e carnas
Opposite views of a sharply defined but incomplete and small cast of the
interior, showing, besides the usual characters of the species, seven obscure
revolving lines on two of the whorls. Trenton group, Fusispira bed, Wykoff,
Minnesota.
A larger specimen from the same locality. This slightly exceeds in size the
average for the species. The whole surface is covered with a thin layer of
crystalline calcite and exhibits not a trace of revolving bands.

FusisPIRA SULCATA Ulrich.....ovv vl e et et aaa,

Dorsal view of a specimen that, excepting the patch of shell shown, is a
sharply defined cast of the interior. The shell is rather thick, and, as shown
in the figure, the external suture line is situated considerably higher than
it is in the cast. The latter shows, especially on the upper whorls, rather
distinet revolving sulci. Base of Utica or top of Trenton, Scott county,
Kentucky.

Apertural view of same.

Small portion of the surface of the shell x10, showing puncta of two sizes
arranged in series parallel with the suture line.

FusisPIRA CONVEXA U. and S. ..o i et itiss i ceiiinasnasancans

Dorsal view of an incomplete but clean cast of the interior, from the Trenton
limestone at Trenton Falls, New York. Has obscure revolving bands like
the preceding species but differs in its more convex and more depressed
whorls. )

The last two whorls of & larger cast, apparently of this species. Clitambonites
bed of the Trenton group, Goodhue county, Minnesota.

Outline of the lower and outer parts of the lip of sume as seen from beneath.

FusispirA sUBBREVIS U.and S....... e et eie et eitiaber s

Opposite views of a small cast of the interior, Fusispira bed, Goodhue county,
Minnesota.

Apertural view of a much larger cast. This specimen has the mouth entire
but has suffered some from pressure and may not really belong to this species.
Maclurea bed of the Trenton group, Stewartsville, Minnesota. Geological
and Natural History Survey of Minnesota, Museum Register No. 8728,

Dorsal view of lower two whorls of same.

Dorsal view of a specimen from the Fusispira bed at Decorah, Iowa. This
agrees, so far as we can see, exactly with the original of fig. 11. Geological
and Natural History Survey of Minnesota, Museum Register No. 7362.

Outline, as seen from below, of lower and outer portions of the lip of the
specimen represented by figs. 13 and 14.

FUSISPIRA INFLATA Meek and Worthen.......coiiiiiiiiiiiiiiiiiniiiies vuvnenne
Apertural view of a cast of the interior of a young specimen. Lower part of
Fusispira bed, Kenyon, Minnesota.
Apertural view of a large and nearly perfect cast of the interior, showing the
adult appearance of the species. Fusispira bed, Goodhue county, (Hader
P. 0O.), Minnesota. In the variety which occurs in the Maclurea bed the
under side of the whorls is more ventricose, causing the bend in the inner
outline of the aperture to be more abrupt.

FUSISPIRA INTERMEDIA U, and S.i.iuiioiniiriis titetvineesesaneerereceancaneanas
Dorsal view of a specimen showing the slender spire and relatively rapid
expansion of the last whorl. Maclurea bed, Stewartsville, Minnesota. Geolog-
ical and Natural History Survey of Minnesota, Museum No. 7451,
Opposite views of another specimen from this locality, showing, as far as it goes,
the same features.
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* We believe this specimen is composed of parts of two individuals.
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SUBULITES sp. undet. (? ELONGATUS Conrad). ..oi i
Lateral view of a cast of the interior and top of same, showing the peculiar ter-
mination of interior casts of species of Subulites. Trenton group, Ottawa, Canada.

SUBULITES CANADENSIS UIMCh. ... viiit it ett e e oo

Figure of a cast of the interior, restored at both extremities from other specimens.
Black River group, Ottawa, Canada.

SUBULITES CONRADI T, and S.....oiiiiiiiiin it e
Cast of the interior; fromn the Stones River group, Cannon Falls, Minnesota. The
relative narrowness of the shell, especially of the basal part, is the most im-
portant of the distinctive features of this species.
Basal outline of lips.

SUBULITES DIXONENSIS U. @00 Seonentiititin ittt ot e e e e,

Lateral view of a partial cast of the interior, showing the anterior outline of the
outer lip.

Another view of same showing the form of the aperture, which is relatively wider
below than in the other species, and the comparatively abrupt basal taper of
the volutions. Stones River group, Dixon, Illinois.,

Outline of lower and outer lips as seen from below.

SUBULITES BELOITENSIS U. 800 S. .ottt irie et ie s e e ieee e
Entire cast of the interior.* The mouth is very similar to that of S. canadensis (see
fig. 3), but the shell as a whole is more slender, while the sides of the whorls are
practically flat instead of gently convex.
Lower part of same specimen in another view, for comparison with fig. 6.
" River group, Beloit, Wisconsin.
Outline of lower and outer lips as seen from below.

Stones

SUBULITES PERGRACILIS U. and S..oi it ittt iiir iireiaietaeeneiaaeaneanans

Apertural view of a fragment, with the lower extremity and the spire restored in
outline.

Two views of another fragment, the first showing the peculiar band along the
suture, the second the aperture.

Three lines, the lower representing the basal outline of flg. 12, the middle one the
basal outline of flg. 14, the upper one part of the greatest circumference of the
body whorl. Trenton group, Fusispira bed, Wykoff, Minnesota.

SUBULITES PARVUS UIIICh L oottt e it e et et teee e e eeecaens

Opposite views of a cast of the interior. Stones River group, High Bridge, Ken-
tucky.

SUBULITES NANUS Ulrich

Opposite views of the larger of two specimens of thls small species.
group (**Glade limestone™), Lebanon, Tennessee.

Stones River

SUBULITES 8D. URAC . et ettt ettt iate tees et eiresniansanaansaeanannanonns
Fragmentary example of a curved species; from the Fusispira bed at Wykoff,

Minnesota.

CYRTOSPIRA BICURVATA Ulrich
Opposite views of the unique specimen upon which the species is founded. Stones
River group, High Bridge, Kentucky.
CYRTOSPIRA WYKOFFENSIS U.and S.... . oiiiirtiiaiiiiir it eieens
Apertural view of the type specimen, the apex restored in the figure. Fusispira
bed, Wykoff, Minnesota.

the species and therefore may justiy stand as the type.
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CYRTOSPIRA TORTILIS Ulrich.... ... o i i it rre i erenes
Opposite views of a silicifled shell of this species. Lower division of the Stones

River group, Murfreesboro, Tennessee.

FUSISPIRA PLANULATA U, A0 S. oottt ittt e iee e e veanns
Opposite views of the type of this species. The specimen is an excellent cast of
the interior from the Fusispira bed of the Trenton at Hagle Point, Iowa.

FUSISPIRA ANGUSTA U. and S. .ttt it ittt tiiece e et teneeaennnnnnas
Apertural view of the lower whorls of a large specimen. It is a cast of the
interior, but as the shell was not very thick, it gives a good idea of the external
form ofthe volutions and mouth. Clitambonites bed, Cannon Falls, Minnesota.
Dorsal view of a more complete cast, from the same locality, showing the compar-
atively great hight of the volutions
A third casthaving sumewhat deepersutures than usual. Cannon Falls, Minnesota.
Somewhat loosely coiled cast of the interior, from the same bed and locality.

FUSISPIRA ANGUSTA var. SUBPLANA U. and S ... it i iiiie veenen
Ventral view of one of the two specimens upon which thls variety is founded.

Clitambonites bed, near Cannon Falls, Minnesota.

SUBULITES, SP: URAG . .+ oot itet ettt et e e et ettt et teee cenanecananeananiannns
Testiferous fragment with banded suture line. Black River group (Ctenodonta

bed), Chatfield, Minnesota.

Apical portion of a shell, preserved partly as a cast of the interior. Stones River
group, High Bridge, Kentucky.

An imperfect, macerated shell from High Bridge, Kentucky.

Interior cast of the spire showing that the apical whorls are not filled with solid
material as in the more typical species of Subulites. Stones River group, Beloit,
Wisconsin.

SUBULITES REGULARIS Ulriet. ..o vn it i ittt it i et itiaaeens
(See also plate LXXXT1I, figs. 47 and 48.)
Interior cast of the Iast volution, showing the long and remarkably slender canal.

High Bridge, Kentucky.
FusispirRA SUBFUSIFORMIS Hall .o i e eineann
Opposite views of an incomplete cast of the mtenor, showing the convex whorls
and rather wide mouth which are characteristic of this species. Fusispira bed,
Goodhue county, Minnesota.
MEEKOSPIRA SUBCONICA U. and S... oot e et
Two views of the type of this species. Richmond group, near Spring Valley, Min-
nesota.
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TRYBLIDIUM MODESTUM U. and S............oooooviii 826
Two views, dorsal and proflle, of the specimen described.

ARCHINACELLA PEROVALIS Whitfleld 2 830

Dorsal and proflle views of a cast of the interior from Minneapolis. (After Sar-
deson, who called it Metoptoma explanata.)

ARCHINACELLA RUGATINA Ulrich........cooooo oo
Two views of a cast, apparently of the exterior, from Middletown, Ohio.
SCENELLA MAGNIFICA U. and S

SCENELLA OBTUSA SArA€SOD SD.- .. vuurereeseanie s

Dorsal view of a cast of the interior, from Minneapolis. (After Sardeson, who
called it Conchopeltis obtusa.)

STENOTHECA EXSERTA SardeSon SD............oveueeronrsoonsoe e
Two views of a small specimen presumably of this species; Minneapolis. Geolog-
ical and Natural History Survey of Minnesota, Museum Register No. 715.
Outline viaw of a large specimen from Beloit, Wisconsin, belonging to the collec-
tion of the University of Wisconsin.
Copies of Sardeson’s original figures of his Dryblidium exsertum, founded upon a
specimen from the “Blue limestone ” at Minneapolis. :

SALPINGOSTOMA SCULPTILIS U. A0 S.. .t einen e e e oo
Lateral view of a partial cast of the interior from which the greater part of the
apertural expansion has been broken away; Goodhue county, Minnesota.

Lateral and dorsal views of a more complete cast of the exterior, showing the
greater part of the expanded aperture, the dorsal slit and surface sculpture;
from Goodhue county. Geological and Natural History Survey of Minnesota,

Museum Register No. 7462.
Portion of same, x5, showing slit-band and sculpture.

Transverse section of inner half of last wharl of a cast of the interior from Fill-
more county, Minnesota.

SALPINGOSTOMA IMBRICATA U.and S.......oi ittt e,
Two views of the.specimen described.

OXYDPISCUS SUBACUTUS, 1. 8p. (UIMCh.). .. oot iee e
’ (See also plate LXII, Figs. 62—65.)
Lateral view in outline, each volution embracing about one-half of the preceding
one.
Ventral view of same, x2, to correct fig. 62 on pl. LXII.
Side view of a similar specimen, x2, showing the slender inner whorls. Both
specimens are from Danville, Kentucky.

OXYDISCUS CRISTATUS Safford sp...o..ovvvviviiinninnnnenins R e

Lateral view of the smallest of four specimens; Jackson county, Tennessee.
Collection of Prof. J. M. Safford.

Similar view of the largest specimen; Lindsley’s Hill, Tennessee. In this exam-
ple the outer part of the last whorl is free from the dorsal keel of the preceding
whorl.

Portion of the dorsal keel of a large specimen, broken like fig. 27, showing the
posterior extremity of the long slit; Nashville, Tennessee.

CELOCAULDS NEGLECTUS U. and S....iint it it ittt v ieieannnanneas
Lateral and basal views of the specimen described; near Cannon Falls, Minnesota.
Upper two whorls of same, x2.5, to show the rounded terminus more clearly.

HELICOTOMA GRANOSA UITICH. . ceueenrenrninnariiiaetetaenerieetansonueannennns :
The upper side of a small specimen, x3, from High Bridge, Kentucky.
Profile view of same, x3, showing the surface granulation more clearly than in
fig. 32.
Upper side of same, natural size,

L1osPIRA ABRUPTA U.and S.... veorriiiiiiiiiii i ieieiecaiiaaa i reianineans

Under side of an average example. Murfreesboro, Tennessee.

Upper side of another specimen.

Profile views, x2, the lower line giving the form for the original of fig. 35, the
line above it for that of fig. 36. The spire is sometimes more depressed. The
line on the right of the figure is intended to show the contour of the “band?”
and peripherial g@#rtion of the whorls.

Obligue view of the umbilicus, x2, showing the crescent-shaped reflexion of the
tnner lip.
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LI0SPIRA DECIPIENS U1r1ch ........................................................

Upper side, showing slender volutions and distinct peripheral band; Murfreesboro,
Tennessee. )

Lower side of same, with the apertural portions restored. The umbilicus is filled
with shell-matter as in L. micula, L. progne and other species of the genus.
(See plates LXVIII and LXIX.)

Profile of same, natural size; also outline of upper surface and periphery of last
whorl, intended especially to show the band in transverse section.

TIOSPTRA MODESTA UITICH . . ot it it it eet cencnraasatcanananns
Three views, v2, of a specimen from the Ctenodonta bed at Chatfield, Minuesota.
Since page 995, on which this shell is referred to as possibly belonging to L.
abrupta, was printed, we have decided that it is sufficiently distinct to bear a
name of its own. We propose, therefore, to call it L. modesta.

MACLURINA MANITOBENSIS Whiteaves Sp.....coviii e it iiiiiiininenn
Inner whorls on the flat side of a specimen from Olmsted countv, Minnesota, x2.

MACLURINA CUNEATA WHhitfleld Sp...vvvveinii i ciieies v

Vertical section of a very young example, magnified nearly two diameters, show-

ing that the inner whorls are widely umbilicated. The specimen is imbedded

in the rock filling the outer whorl of the specimen of M. manitobensis showing
the inner whorls as represented in fig. 45.

SUBULITES REGULARIS U, QD0 Se.triti ittt it it tiasteenannt sevsanananss
(See aldo plate LXXXI, fig. 35.)
Ventral view of a young specimen; High Bridge, Kentucky.
Side view of a large specimen, from the same locality.

STROPHOSTYLUS TEXTILIS U.and S. .ot it iiiieeiiea e

Cast of the interior from St. Paul, Minnesota, showing the usual form and several
of the strong obliquely transverse furrows which occur so frequently, especially
on interior casts, in this species.

A more depressed cast from Fillmore county, retaining traces of external markings.

Ventral view of a testiferous example from the vicinity of Cannon Falls,
Minnesota.

Dorsal view of an incomplete shell from the same 1ocallty The surface markings
are heautifully preserved on this specimen.

View of a specimen from Chatfleld, Minnesota, from which a part of the last
whorl was removed so as to show the spirally twisted folds of the columella.

Surface of last whorl of original of fig. 52, x5.

CYCLONEMA GRACILE Ulrich, and varieties.........! L A

Three specimens of the typical form of this species, showing considerable d1ﬁer~
ence in their respective apical angles, Newport, Kentucky.

Ventral view of a specimen, from the same locality, referred to this species with
some doubt. It may be an extreme form of C. subleeve (plate LXXVIII, figs. 48
and 49), but the upper whorls are more convex than in any of the numerous
specimens of that species before us.

Dorsal view of a rather small but perfect specimen of a form that, on account of
the constant presence of delicate revolving lines, may be distinguished as var.
striatellum. 1t occurs with the other varieties at Cincinnati.

Two views of the apical whorls of same, x5.

CYCLONEMA (PHOLOPEA) LIMATUM UlriCh. . ovevini it ot e veee e ceaeeaaanens,
Opposite views of an excellently preserved example of this Holopea-like shell.
The surface on portions of the specimen is polished, and here exhibits traces
of revolving lines as shown in the figures.
Ventral view of a more ventricose individual. Both specimens were found in the
vicinity of Cincinnati, Ohio.
CYCLONEMA TRANSVERSUM UlICh vt vir ittt it et e e ceee e e cennaaanes
Dorsal view of the strongly marked specimen regarded as the type of this species;
Covington, Kentucky. The two upper whorls are restored in the figure.
Dorsal and basal views of a larger specimen which, while agreeing in probably all

essential respects with the preceding, has a smoother surface with faint indica-
tions of revolving lines on the periphery,
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GEOGRAPHICAL AND PERSONAL INDEX.

PART II. PAGES 475 TO 108].

Anticosti, Ambonychia, 494.

Barrande, J., on classification of tribolites, 751; on
Harpes, 756.

Beecher, C. B, 694.

Billings, E., Cypricardites billingsi, 539; Illeenus
milleri, 720.

Calvin, 8., Ctenodonta calvini, 597,

Cannon Falls, Aparchites, 645,

Cincinnati, O., Calymmene callicephala, 699; Mo-
diolopsis alata, 512.

-Clarke, J. M., chapter on the Lower Silurian Ceph-
alopoda of Minn., 761-812; chapter on the Lower
Silurian trilobites of Minn., 695-759; communi-
cation of, 694, 760.

Conrad, T. A., Thaleops ovata, 716.
Covington, Ky., Modiolopsis chatfieldensis, 508.

Dyer, C. B., Dyeria, 1044,
Emmons, E., on Ill@nus trentonensis, 719,

Fischer, on classification of Gastropoda, 817.

Foerste, A, F., on Nileus minnesotensis, 712.

Fountain, Minn., Moorea angularis, 682; Tetra-
della quadrilirata, 680.

Grant, U. S., Bythocypris granti, 689.

Hall, James, on Grammysia, 621, 625; on Ortho-
ceras, 7817,

Hampshire, Va., Calymmene callicephala, 699.

Hasse, R. H., 694.

High Bridge, Ky., Schmidtella, 642.

Holm, Gerard, on Endoceras {Nanno) belemniti-
forme, 770, 772; on lll=enus crassicauda, 715.

Hyatt, Alpheus, on Cyrtoceras, 803; on Nanno, 812.

Janesville, Wis., Ctenodonta medialis, 593; Illaenus,
7186.

Jones, T. R., on Aparchites simplex, 644; on Byth-
ocypris, 686; on Dicranella, 664; on Eurychilina
reticulata, 660; on species of Leperditia, 635, 637.

Kenyon, Minn., Ill®nus amercanus, 716.
Koken, on Raphistema, 935; on Tremanotus, 899.
KI;ause, Avrel, on Ostracoda, 659.

Lindstrom, on Triblidium, 825.

Meeds, A. D., Vanuxemia digonensis, 552.

Miller, S. A, on Calymmene callicephala, 699; on
Cypricardites, 535; on Modiolopsis and Modio-
morpha, 503; on Pal®eoconcha, 580, 605.

Mineral Point, Wis., Encrinurus raricostatus, 740.

Minneapolis, Aparchites, 645; Bumastus trenton-
ensis, 721; Cyrtodonta tenella, 547; Eurychilina
ventrosa, 662; Nileus vigilans, 712,

Nicholson, H. A., on classiflcation of Gastropoda,
817.

Platteville, Wis., Illzenus milleri, 720.
Pleasant Grove, Minn., Bumastus tréntonensis,
720,

Robbins, Dr. C. H., 694, 766, 1078; Platymetopus
cucullus, 747; Trochonema (Eunema) robbinsi,
1053.

Safford, J. M., Cyrtodonta grandis, 549; Lophospira
saffordi, 983; Vanuxemia gibbosa, 559.

St. Anthony Park, Minn., Bumastus trentonensis,
721.

Sardeson, F. W., on Stenotheca exserta, 843.

Schmidt, Fr, on Leperditia, 633; on Lichas, 751;
Pterygometopus schmidti, 731.

Schuchert, Charles, 694, 710; Orthodesma schu-
cherti, 518; Fusispira schucherti, 1076

Scofield, W. H., (94, 766, 770; Bathyurus extans,
122; chapter oo the Lower Silurian Gastropoda
of Minn., 813-1081; Ctenodonta scofieldi, 594;
death of, 813; Macronotella scofieldi, 684.

Seely, H. M., Seelya, 1011.

Spring Valley, Minn., Calymmene ca’licephala,
700; Encrinurus cristatus, 741; Modiolopsis con-
centrica, 511.

Stanton, Minn., Bumastus trentonensis, 721; Iso-
telus canalis, 707.

Tyron, on classification of Gastropoda, 817.

Ulrieh, E. O., 694, 770; chapter on the Lower Silu-
rian Gastropoda of Minn., 813-1081; chapter on
the Lower Silurian Lamellibranchiata of Minn.,
475-628; chapter on the Lower Silurian Ostracoda
of Minn., 629-693; Gerasophes ulrichana, 710; on
Calymmene callicephala, 700; on Dalmanites
achates, 726; on death of W H. Scofield, 813; on
Hoplolichas robbinsi, 748.

Upham, Warren, Primitia uphami, 652.

Walcott, C. D., on Conchopeltis, 823; on Illwenus

milleri, 720.
Whiteaves, J. F., on Tryblidium, 825.
Whitfleld, R. P., on Ambonychia attenuata, 495;

on Isotelus canalis, 705; on Modiolopsis modioli-
formis, 515; on Plethospira semele, 825, 1010; on
Whitella ventricosa, 573.

Winchell, N. H., 694, 760, 823; on Shakopee forma-
tion, 769,

Wykoff, Minn., Ill22nus americanus, 715.

Zittel, K. A., on classification of Gastropoda, 817;
Megalodontida, 576.
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Acidaspide, 744.

Acidaspis parvula, 744,
spiniger, 723,

Aclisina, 1022,

Acmaea, 819, 820.

Acmaideae, 837.

Actinoceras, 781, 763, 766.
beloitense, 782, 812,
bigsbyi, Y81, 812.
remotiseptum, 782, 812.

Actinoceratide, 781.

Actinodonta, 608.

Actinomya, 628, 485, 501, 504-506, B13, 515, 517,

518, 524, 525, 531.
cincinnatiensis, 514.%
modio‘iformis, 515, 516.
pholadiformis, 514.%
saffordi, 515.
subcarinata, 516, 514.
superba, 505.

Actinopteria, 485.

Achmina, 632, 664, 666, 678,

Aglaia, 632, 631.

Agnesia, 960.

Allodesma, 617, 486, 504, 628.
subellipticam, 617 .

Allonychia, 498, 485.

Allorisma, 619, 487, 517.

Ambonychia, 489, 483, 485, 490, 491, 493, 494, 498,

534. 561.
acutirostra, 494,
affinis, 492, 490, 491.
amygdalina, 493, 490, 494,
aphea, 4%4.
attenuatc, 494, 495,
bellistriata, 492, 479%, 490-493, 498, 499,
erecta, 496.
intermedia, 499.
jamesi, 498,
Tamellosa 494, 493, 495.
nitida, 494.
orbicularis, 490-493.
planistriata, 491, 490, 492, 495.
radiata, 498, 477%, 490,
retrorsa, 499.
robusta, 499.

superba, 494.
undata, 497.
Ambonychiide, 489, 476, 485, 501, 532, 534, 537.
American species of Ceraurus, note on classifica-
tion of, 736; ditto, of Lichas, 751.
Ammonoidea, 761, 762.
Amnigenia, 486.
Amphicoelia, 491, 485, 489, 490.
Amphion, 743.
Angellum, 534.
Angle, genal, 697.
Annulations, 698.
Anodontopsis, 487.
Anomalodonta, 498, 486.
Anoptera, 485.
Anthracomya, 485.
Anthracoptera, 485.
Anthracosia, 486.
Aparchites, 643, 632, 633, 640, 642, 647, 650, 683.
arrectus, 646.
chatfieldensis, 646.
ellipticus, 644, 637, 645.
fimbriatus, 64.5.
granilabiatus, 644, 645, 646.
inornatus, 647.
leperditoides, 648.
maccoyii, 644.
millepunctatus, 645, 646,
minutissimus, 648, 646,
var. trentonensis, 646, 686.
oblongus, 640.
nbsoletus, 640.
simplex, 644,
subovatus, 648.
tyrrellii, 647.
unicornis, 649, 647,
whiteavesii, 643. s
Aperture of Gastropoda, 815.
Apical angle of Gastropoda, 817.
Arca, 533, 584.
Arcide, 533, 486, 583, 584,
Archinacella, 828, 815, 820, 821, 822, 825-827, 832,
836, 831.
canadensis, 828.
cingulata, 829, 830, £§33.
deleta, 831, 833, 834.



depressa, 830, 8§34.
estella, 834, 836.
instabilis, 836.

var. incurva, 835, 831.
patelliformis, 831, 826, 828, 830-833.

perovalis, 830, 829, 831.
pileolum, 836, 834.

powersi, 829, 820%, 821, 828-831.

richmondensis, 834, 835.
rotunda, 835.

rugatina, 835.
semicarinata, 833.
simplex, 834, 836.
simulatrix, 833, 830.
subrotunda, 834.
valida, 832, 833.

Arges, 744, 746, 150, 753, 754.
armatus, 746.
consanguineus, 746%, 753.
contusus, 746, 753.
eriopis, 753.
hispidus, 753.
phlyctenoides, 746, 753.
wesenbergensis, 746.

var. paulianus, 744, 745%, 746, 753.

Argilleecia, 632, 631.
Arjsterella, 524, 483, 485, 501.
nitidula, 524, 509.
Axrthropoda, 699.
Articulating groove, 697.
Asaphidee, 700.
Asaphus, 700, 710, 711.
canadensis, 705.
canalis, TOT*,
expansus, 701*, 700, 711.
extans, 722.
huttoni, 710.
megistos, 701.
platycephalus, 701, 706.
romingeri, 705.
susa®, 708.
vigilans, 712.
Ascoceras, 764.
manubrium, 764*.
Asiphonida, 485.
Astartella, 487.
Astartide, 487.
Atalanta, 844, 858.
Atrypa reticularis, 724.
Awicula aviformis, 532.
trentonensis, 532.
Aviculide, 532, 485, 489.
Aviculopecten, 485.
Aviculopinna, 485.
Axinea, 583, 584.
sulplanata, 583.
Axis of trilobites, 696.

Bactrites, 764, 804.

Bairdia, 632, 631, 690, 691, 693.
anticostiensts, 691, 693.

Bakeve.lia, 485.

SCIENTIFIC INDEX.

Barbatia, 533.
Barychilina, 632, 631.
Barychilinida, 632,
Bathyurus, 722.
extans, T22% 723.
longispinus, 722.
schucherti, 724,
spiniger, T23%.
stonemant, 724,
Baylea, 960.
Beaks of Lamellibranchiata, 476.
Beecherella, 632, 691.
angularis, 692.
carinata, 691, 692.
cristata, 691.
navicula, 692.
ovata, 692.
subtumida, 691, 692.
Beecherellida, 691, 632, 692.
Belemnites, 770, 773.
Bellerophina, 857.

cxxxiii

Belleropbon, 914, 815, 844, 853, 854-858, 867, 868,
8§75, 876, 881, 885, 896, 897, 898, 912, 915, 922, 923,

926.
acutus, 869*.

affinis, 853.
allegoricus, 853,
antiquatus, 847.
argo, 913.

bicarenus, 853.
bilineatus, 917, 853.
bilokatus, 868, 872, §73.
blandfordianus, 853.
canaliferus, 853.
cancellatus, 872, 848.
capax, 921, 853.
carbonarius, 855.
charon, 853.
clausus, 916, 853, 917, 920.
combsi, 853.
contortus, 850, 915.
costatus, 853.
crassus, 853.

exigua, 896.
explanatus, 854.
fasciatus, 853.
ferrussaci, 853.
fiscello-striata, 896.
gibsoni, 853.
giganteus, 853.
globulus, 833.
hiulcus, 853.
impressus, 853.
jonesianus, 853.
lindsleyi, 889.
lineatus, 853.
macer, 913.
macromphalus, 850,
macrostoma, 854,
martini, 853.
micromphalus, 856.
miser, 853.

mohri, 920, 853.
montfortanus, 854,
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morrowensis, 874, 873.
nactus, 853.
natator, 854.
newberryi, 854.
nodocarmatus, 835.
orbignyanus, 855,
orientalis, 853.
palinurus, 913.
patulus, 854, 924.
pelops, 853.
percarinatus, 853.
pettos, 847.
phalera, 928.
platystoma, 918, 853, 919, 921, 925.
plenus, 853.
plicatus, 853.
propinquus, 853.
punctifrons, 894.
rectangularis, 869.
recticostatus, 853.
recurva, 920, 853.
rudis, 854,
rugosus, 853.
scalifer, 853.
similis, 919, 853, 916, 918-921.
sowerbyi, 853.
sp. undet., 853.
sphaera, 853.
squamatus, 853.
strictus, 856,
subangularis, 920, 853.
subglobulus, 917, 853.
sublaevis, 853.
substriatus, 913.
sulcatus, 853.
taenia, 850.
tangentialis, 853.
tenuifascia, 853.
triangularis, 853.
tricarinatus, 853.
triliratus, 854.
trilobatus, 848.
troosti, 915, 853, 912, 916-920, 925, 926,
var. burginensis, 916, 853.
tuberculatus, 853.
undulatus, 856.
vaginali,”850.
vasulites, 853.
wisconsinensis, 881.
Bellerophontacea, 844, 818, 845, 84%&, 856, 877, 898,
912, 922, 926, 1044.
Bellerophontiide,' 8852, 856, 859, 868, 816, 915, 922,
925.
Bembexia, 954, 955, 956, 1001,” 1008.
larteti, 955.
sulcomarginata, 1001.%
Bernix, 632.
Beyrichia, 657, 631, 632, 650, 656, 658, 669, 674, 675,
677,678, 679, 6817,
affinis, 679.
bella, 657.
bussacensis, 679.
carinata, 679.
chumbersi, 676, 670, 677.
ciliata, 673,

clarki, 669, 679.

complicata, 679.

devonica, 669.

digitata, 679.

dissecta, 679.

erratica, 679.

guillieri, 674.

halli, 669, 679.

harpa, 679.

hastata, 676.

hieroglyphica, 679.

holli, 657.

initialis, 658, 654.

kloedeni, 657, 674.

lacunata, 679.

lata, 657, 674.

mamillosa, 679.

marchica, 679.

nodulosa, 679.

oculifera, 679.

palmata, 679.

quadrilirata, 679, 677.

radians, 659.

regularis, 679.

ribeiriana, 679.

signata, 679.

siliqua, 687.

subquadrata, 669.

trisulcata, 679.
Beyrichiella, 632, 631.
Beyrichiid®, 647, 630-632, 659, 671.
Beyrichiopsis, 632, 631, 659.
Beyrichona, 632.
Body whorl of Gastropoda, 815.
Bollia, 668, 632, 657, 667, 671, 672, 674, 678, 681,

682.

auricularis, 674.

bicollina, 669.

bilobata, 669.

duplex, 669.

granifera, 669.

hindi, 669.

interrupta, 669.

lata, 657.

obesa, 669.

persulcata, 669, 668, 670, 679.

pumilla, 669.

regularis, 669, 668, 679.

rotundata, 669.

semicircularis, 669,

semilunata, 669. -

sub&quata, 669, 670, 682.

symmetrica, 669, 657.

ungula, 669, 670.

unguloidea, 669, 679.

uniflexa, 668, 669.

vinei, 669, 668, 682.

var. mitis, 669.

Border of cephalon, 697.
Brachiopoda, 475.
Bralycinetus, 632, 631.
Branchiogastropoda, 817.
Bronteid e, 725.
Bronteus, 725, 726. N

hibernicus, 726.
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laticauda, 726.
lunatus, 726.

Bucanella, 848, 849, 875, 816, 882, 922, 924,

esthona, 849, 876, 882, 923,
nana, 848.

substriata, 876.
trilobata, 924.

Bucania, 883, 849; 850, 851, 853, 858, 866-868, 875-

8717, 881, 884-886, 894-899, 904, 905, 914, 922-924.
bidorsata, 877, 849, 882, 886, 923.
buelli, 900, 901.
costata, 1044.
crassa, 895, 851, 896.
elliptica, 888, 851.
emmonsi, 887, 851, 888.
expansa, 884, 883, 886, 897, 904,
frapkfortensis, 891, 851, 893.
halli, 886, 851, 887, 888.
intexta, 851, 886-888.
lindsleyi, 889, 851, 875, 884, 890-895, 897.
micronema, 892, 851.
minnesotensis, 887, 851.
nana, 895, 851, 896.
var. subpatula, 896, 851.
nashvillensis, 890, 850, 851, 891, 893, 897.
ozekanowskii, 851.
peracuta, 896, 851.
platistoma, 918,
punctifrons, 894, 851, 886, 889, 895, 896.
rotundata, 850, 886.
rugatina, 890, 851, 891, 892.
simulatrix, 892, 851, 893, 904.
singularis, 894, 851.
subapgulata, 891, 851, 866.
sublata, 888, 851, 892.
sulcatina, 850, 883-887, 889, 897, 922.
trilobata, 848.

Bucaniid=, 849, 848, 850, 866, 875, 884, 913, 915.
Bucanopsis, 922, 849, 853, 854, 868, 875-877, 882,

883, 885, 915, 923-925.
angustifasciata, 854.
carinifera, 925, 853, 923.
clathrata, 854.
decussata. 854.
elegans, 854.
elliptica, 854, 924.
esthona, 924.
exigua, 853.

gemma, 853.
integra, 84.
kansasensis, 854.
kattaensis, 854,
latevitta, 853.

leda, 854, 924.
lineolata, 854.

lyra, 854, 924.
marcouana, 854, 924.
meekana, 854,
montfortianus, 924.
neglecta, 854.
ornatissima, 854.
reperta, 854.
rotalinea, 854.
striata, 854.
subdecussata, 854.

substriata, 854, 924, 925,
textilis, 854, 924.
Bucanospira, 1044, 815, 1045.
expansa, 1044*, 1045.
Bulimorpha, 1069, 1079.
Bumastus, 719.
orbicaudatus, 722%, 714, 715, 121.

trentonensis, T18, 713-715, 719%, 720%, 721%, 722,

Bursulella, 632.

Byssal opening, 478.

Byssonychia, 498, 485, 490, 492, 499.
intermedia, 499, 500.
radiata, 477%*, 479%, 492, 499,
tenuistriata, 500*.
vera, 500, 499, 628,

Byssopteria, 485.

Byssus, 476.

Bythocypris, 6806, 630-632, 685-691.
concinna, 688, 689.
curta, 689, 687.
cylindrica, 687, 653, 685-689.
granti, 689.
ovata, 689.
robusta, 690.*
testacella, 688.

Bythocythere, 632,

Calymmene, 699.
blumenbachi, 700.
callicephala, 699%, 700,
senaria, 700%, 699.

Calymmenidaz, 699,

Calyptreida, 1068, 822, 1044.

Cameroceras, 775, 163, 765, 172, 777, 118, "780. 788.

burchardi, 765%,
hennepini, 779, 812.
proteiforme, 777, 765%, 766%, 812.
sp., 780, 812
sp. nov., 780, 812.
trentonense, 775.
Candona, 632, 631.
Capulides, 1068.
Capulus, 822.
Carbonarca, 486.
Carbonia, 632.
Carboniferous Ostracoda, 631.
Cardinal (dorsal) slope, 478.
Cardiola, 486.
Cardiomorpha, 487.
Cardiomorphidaz, 487,
Cardiopsis, 486.
Carinaropsida:, 857.
Carinaropsis, 926, 854, 857, 839, 863, 866, 927,
acuta, 928, 853.
caripata, 858.
cunule, 927, 858, 928.
cymbula, 927, 858, 929.
deleta, 831.
explanata, 929, 858.
minima, 929, 858.
patelliformis, 831, 832.
phalera, 928, 858, 929,

CXXXV
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Caudal spine, 698.
Caularops canadensis, 1024,
lituiformis, 1023.
Cephalon, 696.
Cephalopoda, 475; chapter on, 761-812.
Ceratolichus, 753.
dracon, 753.
gryps, 153.
Ceratella, 657.
chambersi, 659.
Ceratopsis, 675, 657, 676, 618.
chambersi, 676, 654, 657.
var. robusta, 67 7%, 676.
hastata, 676.
intermedia, 676.
oculifera, 676.
Cerauride, 734.
Ceraurus, 738, 734, 736, 137.
american species of, note on classification, 736.
apollo, 738.
glaucus, 7317, 738.
icarus, 737, 738.
insignas, 738.
mercurius, 738.
niagarensis, 738.
numinitor, 737, 738.
nuperus, 738.
perforator, 737, 738.
pleurexanthemus, 734, 736, 738.
polydorus, 738.
pompilus, 738.
prolificus, 737, 738.
rarus, 738,
robusta, 738.
salteri, 738.
satyrus, 737, 738.
scofleldi, 738.
sub-generic classification, 736.
tarquinius, 738.
trentonensis, 738.
Cerithidee, 947.
Cephalopoda, 475.
Ch:enocardia, 485.
Chiaenocardiidae, 485,
Chanodomus, 628.
typicalis, 477%.
Chxnomya, 487.
Chasmops, 732-734.
troosti, 732, 734.
Cheeks of trilobites, 697.
Cheirurus, 736.
Chelotia, 949, 960.
Cimitaria, 619, 487.
Classification, of Gastropoda, 817; of Lamelli-
branchiata, 484; of Paleozoic Ostracoda, 631.
Clathrospira, 1005, 954, 957, 1001, 1006, 1007.
conica, 1008, 1007.
convexa, 1007.
subconica, 1006, 1007, 1008.
Clavicle, 480.
Cleidophorus major, 611.
Clidophorus, 606, 486, 478, 479*%, 480, 483, 582, 612,
628, 847.
consuetus, 606.
cuneatus, 607.
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fabula, 608, 607.
ellipticus, 607.
elongatus, 607.
maojor, 611,
neglectus, 607.
planulatus, 607.

Clinoceras, 797, 764, 778, 804.
dens, 797. N
mumixforme, 797, 812.

Clinopistha, 478, 486.

Clionychia, 493, 483, 485, 490, 491, 494, 495, 498,
erecta, 496, 497.
lamellosa, 494, 495-497.
nitida, 495, 496.
rhomboidea, 496.
undata, 497, 491.

Clisiospira, 816.

Ceelocaulus, 1019, 959, 1020.
barroisi, 1019, 1020.
davidsoni, 959, 1020.
neglectus, 1020, 1019.
cehlerti, 1020,

Jprocerus, 1020.

Colpoceras, T11.

Colpnmya, 522, 485, 523, 524.
constricta, 523%.
demissa, 524, 523, 525.

Columella of Gastropoda, 815.

Conchopeltis, 823, 839.
alternata, 823%, 839.
minnesotensis, 838, 823, 839.
obtusa, 841.

Conocardiide, 487.

Conocardium, 487

Conolichas, 749, 753, 754,
cornutus, 749%, 752, 154,
eriopis, 753, 754.
hispidus, 753, 754.
pustulosus, 754.

Conradella, 904, 850, 851, 858, 859, 866, 883, 886,

898, 905, 906.
bellula, 910, 852, 911.
compressa, 908, 852, 906, 907.
dyeri, 909, 852, 906, 908-911.
var. cellulosa, 910, 852,
elegans, 911, 852, 910, 912,
fimbriata, 907, 852.
grandis, 908, 852, 909.
imbricata, 911, 852, 912.
obliqua, 906, 852, 907.
pannosa, 852, 906.
similis, 906, 852, 907.
triangularis, 908, 852, 909, 911, 912.

Cornura, 733.

Corycephalus, 733.

Cranidium, 697.

Cranoceras, 803.

Craspedostoma, 1045, 1043.

Crassatellidee, 608.

Crenipecten, 485.

Cretaceous Ostracoda, 631.

Crotalocephalus, 737, 738.
niagarensis, 737, 738.
insignis, 738.
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Crustacea, 629, 699; Chapter on Ostracoda, 629-693;
Chapter on trilobites, 695-759.
Cryphaus, 733.
Crypteenia, 958, 960.
Gtensobolbina, 673, 632, 656, 657, 667, 672, 674, 676,
678.
bispinosa, 674.
cillata, 673, 654, 659, 674.
var. emaciata, 673%.
crassa, 675, 673, 674.
duryi, 675,
fulcrata, 674, 667, 675.
informis, 674.
minima, 674.
papillosa, 674.
punctata, 674.
tumida, 674.
Ctenodonta, 578, 483, 486, 533, 519, 580, 582-584,
628, 847.
abrupta, 593, 581.
albertina, 598, 581, 595, 597, 599.
alta, 602, 580, 581, 603.
angela, 581.
appressa, 580.
astartiformis, 601, 579, 581, 602, 604.
calvini, 596, 581, 597.
carinata, 589, 581, 590.
cingulata, 581.
circularis, 581.
compressa, 600, 531-583, 591, 602, 603.
contracta, 587, 581, 588, 590.
crandalli, 580.
cuneiformis, 887, 580, 586.
danvillensis, 581.
donaciformis, 581.
dubia, 581.
fecunda, 595, 581, 582, 596, 598, 599.
filistriata, 599*, 581, 597, 598.
gibberula, 887, 581, 588-590, 592, 599*.
gibberula group, 581, 587.
gibbosa, 581.
hamburgensis, 605, 606.
hartsvillensis, 581.
hilli, 581.
iutermedia, 601, 581, 602, 607.
iphigenia, 580.
levata, 590, 581, 593, 595, 628.
levata group, 581, 582, 592.
logani, 583, 581, 584.
logani group, 581, 591.
longa, 590, 581.
madisonensis, 897, 581, 598.
medialis, 593, 581, 594.
mundula, 597, 581,
nasuta, 584, 518, 580, 583-587, 592.
var. robusta, 585, 580.
nasuta group, 580, 583, 584.
pitida, 592, 581, 593-595, 598, 599.
nuculiformis, 582, 581.
obliqua, 604, 581.
ovata, 581.
oviformis, 586, 580.
pectunculoides, 581.
pectunculoides group, 581.

permiouta, 581,
planodorsata, 589, 581, 590, 591, 616.
pulchella, 581.
recurva, 603, 578, 583, 602, 604.
recurva group, 581, 582, 600.
regia, 585, 580.
retrosa, H81.
scofieldi, 593, 581, 591, 595.
similis, 604, 603.
simulatrix, 600, 581, H96.
socialis, 594, 581, 591, 593, 596, 606.
subnasuta, 885, 580, 586, 581, 591.
subrotunda, 583, 581.
tennesseensis, 583, 581.
tumida, 597, 581,
Cucullella, 606.
Cuneamya, 620, 478, 481%*, 483, 487, 517, 621, 625
6217.
coriformis, 622, 621, 623,
curta, 477%, 621.
miamiensis, 621, 623.
oblonga, 62 3.
scapha, 623.
sulcodorsata, 625.
truncatula, 622, 620, 623.
Cuttle-fish, 761.
Cybele, 742, 743.
bellata, 742*.
mira, 743.
revalensis, 743.
winchelli, T42%, 743.
Cycloconcha, 617, 483, 487.
Cycloconchide, 617, 487, 623.
Cyclonema, 1056, £47, 939, 1043-1047, 1054, 1857-
1059, 1061, 1063, 1064.
adstrictum, 1064.
bilix, 1058, 1056-1059.
. var. conicum, 1059.
fluctuatum, 1059, 1057.
lata, 1059.
cancellatum, 1064, 1058.
carinatum, 1057.
cincinnatiense, 1060,
delicatulum, 1064,
Sluctuatum, 1058.
gracile, 1062, 10537, 1064.
var. striatum, 1062.
humerosum, 1061.
inflatum, 1060, 1047.
limatum, 1063.
mediale, 1059, 1056-1062,
nodulosum, 1857,
percaringtum, 1057.
pyramidatum, 106°.
semicarinatum, 1055, 1057,
simulans, 1061, 1062.
subleve, 1062,
trapsversum, 1062, 939, 1047.
varicosum, 1060, 1046.
ventricosa, 1060.
Cyclora, 847,
Cymatonota, 628, 485, 501.
Cyphaspis, 759.
brevimarginata, 759.
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hallianum, 805, 806, 812.
houghtoni, 807, 812.
lamellosum, 805, 806.
minneapolis, 808, 812.
neleus, 804, 812.

galenensis, T59*,

girardeauensis, 759.
Cyprella, 632.
Cypricardella, 501, 485.
Oypricardinia, 486.
Cypricardiniidae, 486. norwoodi, 809, 812.
Cypricardites, 535, 484, 486, 534, 536, 539, 561, 565, scofieldi, 810, 812.

573, 577. shumardi, 810, §12.

breviuscula, 535.
canadensis, 535.
carinata, 565.

cing ulata, 545.

curtis, 536.

ganti, 535.

germanus, 547.
glabella, 543.
grandis, 547.

hainest, 635,
haynianus, 557, 535.
hindi, 535.
huronensts, 535.
Tuculentus, 547, 549,
megambonus, 570, 535.
minnesotensis, 543.
modestus, 627, 625,
nanus, 558,

niota, 560.

obliqua, 540, 535.
obtusa, 535.
obtusifrons, 554.
oviformas, 544.
plebeia, 535.
quadrangularis, 566, 535.
rectirostris, 535.
rotundalus, 552, 635, 553, 560.
TUGOSU, 535,

saffordi, 535.
sardesont, £55.
spinifera, 535.
sterlingensis, 535, 567.
subangulata, 535.
subcarinata, 535.
subspatulata, 535.
tenellus, 546.
triangularis, 557,
ventricosus, 538, 535, 539, 560, 573.
victnus, 554.
winchelli, 535.
wortheni, 561,

Cyrtoceratidae, 803.

Cyrtocerina, 774, 812.
exiguum, 798.
manitobense, 799,
mercurius, 774.
planodorsatum, 792,
schoolcrafti, 774, 812.
typica, 774.

Cyrtodonta, 534, 486, 504, 506, 521, 533-536, 539,
541, 544, 546, 549, 550, 556, 560, 561, 563-566, 571,

513, 574.
acutumbona, 565.
affinis, 540, 513, 541, 564.
var. fillmorensis, 540.
ampla, 538.
billingsi, 538, 539, 543.
breviuscula, 535.
canadensis, 534, 535, 537, 546.
carinata, 540.
cingulata, 5485, 542, 544, 546, 556.
cordiformis, 577.
dicteea, 546.
emma, 619.
ganti, 521%,
germana, 547%, 543, 548, 549.
gibbera, 542,
glabella, 548, 538, 539, 544, 545, 560, 561.
grandis, 54T*, 543, 546-549.
var. germana, 549, 546, 548.
intermedia, 549, 547*,
luculenta, 549, 546, 567.
halli, 541.
hayniana, 557, 559.
huronensis, 535, 537-539, 573.
janesvillensis, 537, 538, 574.
obesa, 542.
obliqua, 540, 535, 538, 539.
obtusa, 535.
oviformis, 544,
parva, 541,
persimilis, 544, 539, 541, 546, 561.

Cypridz, 686, 629, 631, 632, 690.

Cypridella, 632.

Cypridina, 632, 631, 633, 688,
minuta, 688.

Cypridinella, 632.

Cyprinidee, 632, 631.

Cyprosina, 632.

Cyprosis, 632.

Cyrenidee, 608.

Cyrtina, 724.

Cyrtoceras, 803, 762, 764, 166, 774, 176, 796, 799,
billingsi, 806, 505, 812.
camurum, 805, 808, 812.
corniculum, 809, 812.
featherstonhaughi, 807, 812.

primigenia, 546.

rotulata, 541, 542, 544, 546.

rugosus, 534, 535.

saffordi, 545, 535, 549.

sigmoidea, 565.

spinifera, 535.

subangulata, 535.

subcarinata, 540, 535, 574,

subovata, 536, 505, 538, 539.

subspatulata, 535.

tenella, 546, 544, 547, 549.

winchelli, 521%.
Cyrtodontide, 5338, 486, 502, 521, 534, 557.
Cyrtolites, 858, 842, 845, 846, 847, 851, 859, 863, 866,

867, 897, 904, 905, 912, 918, 926.
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arrosus, 847, 860,
carinatus, 862, 846, 861-865, 867.
compressus, 859.
conradi, 862, 863,
costatus, 1044.
cristatus, 914, 859.
delanonet, 852, 859,
desideratus, 859.
dilatus, 865, 846.
discus, 852, 859.
disjunctus, 864, 846,
dyeri, 909, 859, 911.
elegans, 911, 859, 909,
euryomphalus, 860.
expansus, 8569.
Jilosus, 859.
gillanus, 859.
imbricatus, 911, 859,
lamellifer, 847, 860.
magnus, 859.
nitidulus, 866, 847.
nitidus, 859.
obliquus, 847, 860.
orbiculus, 852, 859.
ornatus, 860, 846, 858-866, 886, 925.
var. minor, 861, 846,
pannosus, 859.
parvus, 861, 846, 867.
phasetra, 847, 860.
retrorsus, 861, 846, 862, 864, 865, 867.
var. fillmorensis, 862, 846.
sinuatus, 859.
sinuosus, 859.
subcarinatus, 859.
subplana, 1081, 846.
trentonensis, 859,
Cyrtolitide, 846, 848, 866.
Cyrtolitina, 863, 846, 847, 858-860, 883, 886, 905.
nitidula, 866, 864, 867.
Cyrtometopus, 735, 736, 738.
apollo, 7317, 138.
mercurius, 737, 738.
prolificus, 737.
rarus, 737, 738.
scofleldi, 735%, 731, 738.
Cyrtospira, 1073, 1069, 1070, 1074.
abbreviata, 1074.
bicurvata, 1074,
brevis, 1074.
parvula, 1074.
tortilis, 1074, 1073.
ventricosa, 1074.
wykoffensis, 1074.
Cythere, 632, 631, 633, 684.
Cythereis, 631,
Cytherella, 684, 630-632, 643, 685, 686.
ovata, 684
rugosa, 686.
var. arcta, 686.
subrotunda. 685, 643.
Cytherellidee, 684, 632.
Cytherellina, 632, 685, 687, 688.
siliqua, 687-689.
var. grandis, 687.

ovata, 689, 687.

tersa, 687.
Cytherid, 632, 630.
Cytherideis, 631.
Cytherina, 633.

fabulites, 634.
Cytherodon, 486.
Cytheropsis rugosa, 686,

Dalmanites, 726, 732, 733.
achates, 726, 727%, 728, 732, 733.
anchiops, 732.
bebryx, 732, 733.
hicornis, 733.
breviceps, 732, 734.
carleyi, 732, 733.
dentatus, 733.
doiphi, 733.
tntermedius, 727,
Jimulurus, 733.
nasutus, 733.
tridens, 733.

Darwinula, 632.

Darwinulide, 632.

Delphinula, 939.

Dentalium, 818,

Depranella, 670.

Dexiobia, 486.

Dibranchiata, 761.

Dicranella, 664, 632, 665, 678.
bicornis, 665, 664,
marginata, 666, 664.
simplex, 666, 664,
spinosa, 665, 664,

Dicranactis, 726,

Dilobella, 672. 632.
typa, 673, 672.

Diploceras, 775.
vanuxemt, 775,

Discohe ix, 1026,

Distortion of shells by pressure, 481.

Docoglossa, 818, 819, 845, 9217.

Dolabra, 565.
stirlingensis, 567.

Dorsal furrows, 697,

Doublure, 698.

Doubiful species of Pleurotomaria and Murchi-

sonia, ¥59.

Drepanella, 670, 632, 657, 671.
ampla, 671,

var. elongata, 671, 670%,
bigeneris, 672, 670, 671.
bilateralis. 671.
crassinoda, 670%, 671.
macra, 670%.

Dyeria, 1044.
costata, 1044*, 1045.

Eccoptochile, 737, 738.
clavigera, 731.
icarus, 738.
Ecculiomphalus undulatus, 1036,
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Eceyliomphalus, 1036, 935-937, 1024, 1029, 1031, 1037.
angelini, 1023.
canadensis, 936, 1023, 1024.
contiguus, 1037, 1023,
devonicus, 1023.
distans, 1023.
intortus, 1037, 936, 1023, 1024.
lituiformis, 1023.
subrotundus, 1037, 1023.
ucdulatus, 1036, 936, 1023, 1024, 1037,
volutatus, 956.
Eccyliopterus, 1031, 935-939, 1027, 1029.
alatus, 937.
beloitensis, 1032, 937.
marginalis, 937.
ottawaensis, 1032.
owenanus, 1032, 1031.
replicata, 937.
triangulus, 1032, 937.
volutans, 937.
Ectenodesma, 485. "
Ectenoptera, 62&, 485.
Edaphoceras, 791.
Edmondia, 437.
ventricosc, 573, 539, &574.
Elpe, 632.
Elymella, 486.
Elymellida, 436.
Emarginula, 844.
Emarginulide, 845,
Encrinuride, 739.
Encrinurus, 739, 741, 743.
cristatus, 741%.
mirus, 743.
raricostatus, 740.
seebachi, 741
vannulus, 739%, 740%.
Endoceras, 775, 770, 772.
belemnitiforme, ?70-775.
burchardi, 772.
duplicatum, 777, 77S.
gewilliparum, 778.
gludius, 780.
longissimum, 778.
magniventrum, 777.
madtitubulatum, 778.
proteiforme, 777, 775, 778.
var. lineolatum, 778.
strangulatum, 778.
tenuistrictum, 788, 778.
Endoceratida, 167, 774,
Endodesma, 525, 485, 501, 504, 526-528.
compressum, 529,
cupneatum, 526, 525, 527.
gesneri, 528, 526, 529.
orthonotum, 527, 528, 529.
postlatum, 527.
trentonense, 526.
undosum, 529, 528.
Endolobus, 791,
Endosiphon, 771.
Entemnotrochus, 949, 960.
Entomide, 632.
Entomidella, 632, 672.

Entomis, 632, 672.
flabellifera, 659.

Entomoconchidee, 632.

Entomoconchus, 632.

Eoptera, 487.

Eotomacea, 930, 848,

Eotomaria, 1000, 935, 938, 940, 954, 957, 991-993
995, 998, 1001, 1002, 1004, 1005, 1008, 1013.

canalifera, 1002, 1003.
dryope, 1003, 1002.
elevata, 1005, 944.

labiosa, 1003.

sublaevis, 954.
supracingulata, 1004, 1002.
vicina, 1003, 1002,

Epistoma, 698.

Eremoceras, 803.

Eridonychia, 498, 485.

Errata, for chapter on Cephalopoda, 812; for chap-
ter on Gastropoda, 1081; for chapter on Lamel-
libranchiata, 628.

Escutcheon of Lamellibranchiata, 478.

Euchasma, 487. '

Euchrysalis, 1069,

Euconia, 953, 938, 954, 957, 1001, 1013.

Euconospira, 955, 949, 954-957.

planibasalis, 1080.*
turbiniformis, 1080,% 956.
Eudoceras, 791.
Eudoceratidse, 791.
Eulinidee, 1069, 1079.
Eulima, 1079.
peracuta, 1079

Eunema, 1046, 1021, 1043, 1045, 1052.
arctatum, 1054.
nitidum, 1053.
obsoletum, 1054.
pagoda, 959, 1021.
prisca, 1022, 1021, 1023, 1052
robbinsi, 1053.
salteri, 1053.
simile, 1053.
strigillatum, 1046, 1047.

Euomphalide, 1023, 815, 930, 947, 962, 993, 1024,
1032, 1083, 1037, 1038, 1043.

Euomphalopterus, 932, 931-934, 938, 939, 955.

alatus, 932, 939.

var. obsoletus, 934*.

undulans, 932.
Euomphalus, 912, 935, 1025-1031, 1033.

calciferus, 1023.

cassianus, 1028.

catillus, 1026.

discors, 1028.

gotlandicus, 1037, 1023, 1024,

latus, 1026.

marginale, 936.

obtusangulus, 1025.

pentangulatus, 1023, 1026.

planidorsatus, 1027, 1026.

planissimus, 8562. B

praecursor, 1025.

qualteriatus, 935.

similis, 1026.
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strongi, 852.
subguadratus, 1026, 1028.
subrugosus, 1026.
subumbilicatus, 1026.
triquetrus, 1023,
tuba, 1044.
umbilicatus, 1026.
uniangulatus, 1025.
walmstedi, 1025.
Euphemus, 855, 856, 868, 875, 876, 915, 922, 924
apertus, 855.
carbonarius, 855.
indicus, 8H5.
laevis, 855.
lenticularis, 855,
nodocarinatus, 855.
orbigyanus, 855.
urii, 855.
Eurychilina, 658, 631, 632, 650, 659, 661, 664.
equalis, 659,
granosa, 659, 661.
longula, 659, 662.
manilobensis, 659, 662.
obesa, 659, 663.
reticulata, 660, 658, 659, 662.
var. incurva, 660, 661.
striatomarginata, 659, 663.
subaquata, 663, 648, 659, 664,
subradiata, 661, €59, 662.
symmetrica, 663.
ventrosa, 662.
Eurymya, 512, 485, 501, 504, 524, 628.
alata, 513.
plana, 512, 513.
subplana, 513.
Eurystomites, 811.
undatus var. occidentalis, 811, 812,
Euthydesma, 487.
Eyes of trilobites, 697.

Facial suture of trilobites, 697.
Fissurella, 815.

Fissurellidae, 930, 947.

Foot of Gastropoda, 813.

Form of shell, in Cephalopoda, 63; in Gastropoda,

815.
Frontal lobes, 697.
Furrows, dorsal, 697; lateral, of glabella, 697.
Fusispira, 1075, 815, 1066, 1070, 1073.
angusta, 1079,
var. subplana, 1079.
convexa, 1077, 1078.
infiata, 1075, 1076.
var. ventricosa, 1075.
intermedia, 1076.
nobilis, 1078, 1073.
planulata, 1078, 1073.
schucherti, 1076, 1077, 1078,
spicula, 1073.
subbrevis, 1076.
subfusiformis, 1077, 1078.
sulcata, 1077, 1078,
terebriformis, 1077, 1078.
venlric «ic. (75,

G astropoda, 475, 480; chapter on, 813-1081.
Genal angle of trilobites, 697; spines, 697.
General characters of the Lower Silurian Cephalo-

poda, 763. '
Gerasaphes, 710.
ulrichana, 710%, 705, T11%,
Glabella of trilobites, 696; furrows of, 697.
Glossites, 486.
Glossophora, 817.
Glyptocardia, 486.
Glyptodesma, 485.
Gomphoceras, 796.
cassinense, 796.
Gomphoceratidee, 796.
Goniatites intumescens, 756.
Gonioceras, 794, 166.
anceps, 794, 795, 812.
lambi, 793.
occidentale, 795, 812.
Gonioceratidae, 794.
Goniodon, 486.
Goniophora, 485, 504.
Goniostropha, 1013, 1012, 1014.
bachelieri, 1013.
chalmasa, 1013.
Gosseletia, 960.
Gosselettia, 485.
Grammysia, 625, 487, 621.
Grammysiidae, 623, 487.
Groove, articulating, 697; pleural, 697.
Gymnosomata, 818.
Gyroceras, 811, 803.
duplicostatum, 811, 812,
Gyroma, 960, 961.
Gyronema, 1054, 1046, 1056, 1057.
duplicatum, 1055, 1056.
liratum, 1056, 1046,
pericarinatum, 1046.
pulchellum, 1054, 1046, 1055, 1056
semicarinatum, 1055.

Halliella, 656, 632, 674.
labiosa, 656.
retifera, 656.
sculptilis, 656.
seminulum, 656.
Hallina nicolleti, 615.
Haliotidee, 930.
Haliotis, 844.
Harpes, 755, 156.
consuetus, 756.
escanaba, 758,
minnesotensis, 755, 757.
venulosus, 756%,
Harpina, 755, 751.
antiquata, 758.
minnesotensis, 755%, 757.
ottawensis, 757.
prima, 756*,
rutrellum, 767, 7568*
Helcion, 820, 827.
Helcionopsis, 826, 820, 821, &24.
fissicostata, 821.
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radiata, 827.
striata, 827.
subcarinata, 827.
Helicotoma, 1032, 934-936, 938, 994, 1025-1030,
1033, 1035.
declivis, 1036, 1033.
eucharis, 1033,
gorgonia, 1033.
granosa, 1035, 1033.
larvata, 994, 999, 1000, 1033.
marginata, 1036, 1029, 1033,
misera, 1033.
muricata, 1033.
maresi, 1033.
perstriata, 1033.
planulata, 1033, 1026, 1029, 1034.
var. robusta, 1033,
planulatoides, 1034, 1033, 1035.
pruserpina, 1033.
serotina, 1033.
spinosa, 1033.
subquadrata, 1034, 1029.
tennesseensis, 1034, 1033-1036.
tritonia, 1033.
umbilicata, 103 &, 1033, 1035.
verticalis, 1035, 1033.
Hercynella, 822, 1069.
Heteromyaria, 485, 480.
Heteropoda, 819, 813, 817, 844, 845.
Hippa, 632.
Hipponicharion, 632.
Hisingeria, 1028, 1029,
planorbis, 1028, 1029.
Holomeris, 726.
Holopea, 1064, 847, 1008, 1009, 1024, 1043, 1044,
1057.
ampla, 1065, 1066.
appressa, 1065, 1067.
cussina, 958.
concinnula, 1066, 1067,
excelsa, 1067, 1066,
insignis, 1065, 1068.
limata, 1063.
nashvillensis, 1068.
obliqua, 831, 1066, 1067.
oxfordensis, 1068.
paludiniformis, 1067, 1066.
parvula, 1067.
perundosa, 1067.
pyrene, 1067, 1068,
rotunda, 1066, 1067.
similis, 1066, 1065.
supraplana, 1068, 933.
Homalonotus, 704.
dekayi, 704
major, 704.
vanuxemi, 704.
Homolichas, 754.
Homomyaria, 486.
Hoplolichas, 747, 748, 753, 754,
bicornis, 748.
hylaeus, 754.
proboscidea, 747, T48.
robbinsi, 747, 498.
tricuspidata, 747, 748,

Hormoceras tenuifilum, 781.
Hormotoma, 1012, 949, 959, 987, 1008, 1013, 1014
1018, 1019, 1021. ‘
bellicincta, 1017, 944, 987, 988, 1014, 1018, 1019.
clavicula, 1014.
gracilis, 1014, 959, 1015, 1016, 1020,
var. angustata, 1015, 1016.
goodhuensis, 1015, 1014, 1016.
multivolvis, 1015, 1016,
sublaxa, 1015, 1016.
lebesconteia, 1014.
major, 1018, 1019.
salteri 1016, 959.
var. canadensis, 1016.
nitida, 1016,
tennesseensis, 1016.
subangulata, 1016, 1015, 1020.
teretiformis, 1014.
trentonensis, 1017, 1014, 1018, 1019,
Hypostoma, 698.

Tanthimidse, 934.
Ilionia, 487.
Ill®enus, 714, 718, 719.
americanus, 714%, 715, 716.
arcturus, 718.
crassicauda, 714-716, 718, 719%,
herrickt, 716, 718.
indeterminatus, 716*.
milleri, 718, 720, 721.
minnesotensis, 712.
orbicaudatus, 722.
ovatus, 716, 718.
pterocepbalus, 718.
taurus, 714.
trentonensis, 718, 719.
Inachus planorbis, 1028,
sulcatus, 1028. .
Introduction, to chapter on Cephalopoda, 761; to
chapter on Gastropoda, 813; to chapter on tril-
obites, 695.
Ischyrina, 613, 486, 608, 629.
plicata, 613.
winchelli, 613.
Ischyrodonta, 521, 486, 523, 564.
ovalis, 477%,
Isoarca, 584.
logant, 584.
Isochilina, 632, 643, 683.
cylindrica, 687,
fabacea, 647.
labellosa, 637.
minutissima, 646.
rectangularis, 683.
Isotelus, 700, 705, 706, 710, 713.
canalis, 707*, 705.
gigas, 701, 702-704, 706*, 708,
gigas-maximus, 701, 704, 705%,
iowensis, 704.
jacobus, 706. )
maximus, 701, 702, 703%, 704, 706-708.
megistos, 701, 706.
susz, 708%,
Isoxys, 632.
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Jonesella, 667, 632, 675,
crassa, 675, 667.
crepidiformis, 667*, 656, 668.
obscura, 668, 656, 667,
pedigera, 667*.

Jurassic Ostracoda, 631.

Kirkbya, 632, 656, 681, 683.
permiana, 683.

Kleedenia, 632, 658, 674, 679.
kiesowi, 679.

Kokenia, 882, 849, 850, 871, 923.
costalis, 882. 849, 883, 923.
esthona, 882, 883, 924.

Krausella, 691, 630, 632, 690, 692.
anticostiensis, 693, 691.
arcuata, 692, 689, 691.
in®equalis, 691, 689, 690.

Kyammodes, 632, 631.

Lamellibranchiata, chapter on, 475-628.
Lateral glabella furrows, 697; lobes, 697.
Leperditella, 636, 632, 643.
®quilatera, 636%, 645.
canalis, 637, 636.
dorsicornis, 639, 636.
germana, 6237, 636, 639.
inflata, 636%, 638, 639.
macra, 638, 636.
minuta, 688.
mundula, 636%, 638.
persimilis, 637, 636, 644.
sulcata, 636%, 639.
var. ventricornis, 636%*.
tumida, 637, 636.
Leperditia, 633, 630-634, 636, 640, 643, 644, 657, 688.
equilatera, 636.
britannica, 633.
byrnesi, 666, 664.
canadensis var. josephiana, 634
carbonaria, 636.
cylindrica, 687.
dorsicornis, 639, 636.
fabulites, 634, 635.
var. josephiana, 634,
fimbriata, 645.
germana, 638, 636.
gigantea, 633.
grandis, 633.
granilabiata, 644.
hisingeri, 635.
var. fabulina, 635.
inflata, 636.
josephiana, 634, 635.
linneyi, 635.
millepunctata, 645.
minutissima, 646.
mundula, 636.
nicklesi, 636.
obscura, 637.
sulcata, 636,
var. ventricornis, 636.

INDEX. exliii
tumida, 636,
unicornis, 649, 647.
wiluiensis, 635,

Leperditiide, 633, 631, 632.

Lepeta, 819, 820.

Lepetopsis, 822, 821.
levettii, 822.
sp. undet., 820%.

Lepidilla, 632.

Lepiditta, 632.

Leptodesma, 485.

Leptodomus, 489, 487, 621.

Leptomaria, 949, 960.

Leptotrypa clavis, 984.
ornata, 860.

Lichade, 144.

Lichas, 744, 747-149, 151-7153.
bicornis, 748, 747, 753.
boltoni, 753.
breviceps, 7563.
celorrhin, 747,
consanguineus, 753.
contusus, 753.
cornutus, 749, 754.
cucullus, 748, 753.
dracon, 753.
eriopis, 753, 7564.
faberi, 754.
grandis, 753.
gryps, 7563.
halli, 754.
harrisi, 753.
hispidus, 753, 754.
hylaus, 754.
jukesi, 753.
laciniatus, 752%.
margaritifer, 754.
minganensis, 753.
nereus, 763.
pachyrhyncha var. longirostrata, 747, 748.
palmata, 7562%.
phlyctenoides, 753.
prohoscidea, 748.
pustulosus, 754.
robbinsi, T47%, 498, 148, 753.
subordinate generic relations of, 751.
trentonensis, 747, 752, 753,
wesenbergensis var. paulianus, 744, 753.

Ligament, 479.

Limoptera, 485.

Lingual ribbon of Gastropoda, 814.

Lioptera, 485.

Liospira, 992, 935, 938, 940, 942, 953, 954, 957, 958,

993, 994, 998, 1001, 1002.
abrupta, 995, 1001.
americana, 996, 997.
angulata, 1000, 994.
angustata, 997.
convexa, 998.
decipiens, 998, 993, 1001,
eugenia, 999, 994.
helena, 997, 994, 998, 999.
Jarvata, 999, 994.
micula, 994, 944, 995-998.
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modesta, 1081.

mundula, 999, 994, 1002.
numeria, 1000, 994, 999.

obtusa, 997.

persimilis, 998, 994, 997, 999,
progne, 996, 995-998, 1002.
rugata, 999, 994,

subconcava, 999, 994, 998, 1002,
vitruvia, 993, 996, 997.

Lithodomus, 485.

Lithophaga, 485.

Litorinidee, 1064.

Lituites, 764, 811.

lituus, 764%, 811.
undatus var, occidentalis, 811.

Lobes, frontal, 697; lateral, 697; palpebral, 697.

Loligo, 761.

Longicone, 763.

Lophospira, 960, 847, 925, 933, 938, 945, 947, 949, 950,
951, 952, 953, 961, 962, 964, 965, 967, 970, 971, 975,
977, 984, 937, 989-991, 1005, 1010, 1013, 1014, 1030,
1046, 1051, 1053, 1054.

abnormis, 974, 962, 975.
acuminata, 973, 1030.
ampla, 981, 951, 962, 974, 976, 979, 981, 983.
aspera, 963.
augustina, 987, 963, 988, 1018, 1019.
var. minnesotensis, 988.
bicincta, 964, 950, 961.
bicincta section, 963, 948, 952, 953, 961, 977.
bicincta subsection, 963.
bowdeni, 986, 951, 962, 963, 976, 987, 988, 1014.
bowdeni subsection, 963.
cassina, 991.
centralis, 979, 962, 977, 981.
cicelia, 963.
cicelia subsection, 963.
concinnula, 966, 961, 963, 967.
conoidea, 976, 988.
conradana, 979, 963, 980.
decursa, 975, 962, 976.
elevata, 977, 962, 976, 978.
estella, 963.
extenuata, 963.
fillmorensis, 967, 961, 963, 985.
gothlandica, 963.
helicteres, 973, 963, 972.
var. wisconsinensis, 9 1.
helicteres subsection, 963.
holmi subsection, 963.
humilis, 968, 961, 963, 989,
imbricata, 950.
imbricata subsection, 963.
knoxvillensis, 989, 952, 953, 962, 964, 990, 991,
1047.
labrosa, 952.
laqueata, 963.
lirata, 988, 989.
var. robusta, 989.
macrospira, 963.
major, 963.
medialis, 973, 962, 974, 975, 981, 982, 984.
var. burginensis, 974,
modesta, 962.
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multigruma, 978, 962, 977, 979, 981, 1081,
notabilis, 990, 950, 951, 962-968, 970, 980, 982,
984, 985, 1005, 1008.
obliqua, 965, 963, 966, 980.
oweni, 980, 962, 974, 976, 979-984, 987.
peracuta, 976, 962, 918.
perangulata, 972, 952, 962, 973-977, 979, 981,
982, 935.
perangulata section, 962, 980.
perangulata subsection, 962.
perforata, 984, 963, 965, 985.
perlamellosa, 985, 963.
procera, 968, 961.
producta, 975, 963, 976.
pulchella, 982, 962, 966, 973, 974, 983-985,
pulchra, 982,
quadrisulcata, 967, 963.
robusta, 989.
robusta section, 963,
saffordi, 982, 962.
serrulata, 968, 950, 960, 963, 970~972.
serrulata subsection, 963.
sororcula, 962, 974.
spironema, 983, 963, 966, 982, 984
sumnerensis, 978, 962, 965, 976.
tenuistriata, 983, 963, 966, 982, 984,
trochonemoides, 990, 952, 962, 964, 991, 1047
trochonemoides section, 964, 962, 990.
tropidophora, 1081, 962.
tubulosa, 950, 963.
tubulosa subsection, 963 .
ventricosa, 980.
Lower Silurian Cephalopoda of Minn, 760-812;
G(astropoda of Minn., 813-1081; Lamellibranchi-
ata of Minn., 475-628; Ostracoda of Minn,, 629-
693; trilobites of Minn., 694-759.
Loxonema, 1079,
Loxonematidse, 1079, 1069.
Loxop'ocus, 963,
Lucinide, 487.
Lunule, 478.
Lunulicardium, 486.
Lutraria elliptica, 479%.
Lyriopecten, 485.
Lyrodesma, 608, 486, 578, 579, 612.
acuminatum, 609, 610, 612.
var. intermedium, 610, 611*,

cannonense, 610, 612.
cincinnatiense, 610.
major, 6G11%, 479%, 612.
planum, 609.
poststriatum, 610.
subplanum, 610.

Lyrodesmidae, 608, 486, 628.

Maclurea, 1038, 815, 816, 1031, 1037, 1041.
bigsbyi, 1039, 1038, 1040.
var. dixonensis, 1039,
crassa, 1040,
var. macra, 1041.
crenulata, 1038.
cuneata, 1042, 1041.
depressa, 1040,
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knoxvillensis, 1039,

logani, 1038, 1039.

magna, 1038.

manitobensts, 1041.

nitida, 1040, 1039.

oceana, 1041.

striata, 935.

subrotunda, 1043, 1041.
Macluriidz, 1037, 930.
Maclurina, 1041, 1038.

cuneata, 1042, 1043.

manitobensis, 1041.

subrotunda, 1043,
Maclurites, 1038.
Muacrochilina, 1079,

bulima, 1079.

cancellata, 1079,

Jenestrata, 1073.
Macrochilus, 1079.
Macrocypris, 632, 631, 689, 690.
Macrodon, 533, 486.
Macronotella, 683, 632, 681.

scofleldi, 684, 683.
Ms®lonoceras, 803.
Malletia, 583.
Mantle of Gastropoda, 813.
Matheria, 563, 484, 486, 504, 540, 564.

recta, 563, 564.

rugosa, 563, 477*, 509, 513, 540, 564, 616.

tenera, 563, 564.
Meekospira, 1079, 1080.

planilateralis, 1080.

subconica, 1080, 1079.
Megalodon, 487.
Megalodontida, 575, 487, 576.
Megalomphaia, 850, 875, 876, 915.
Megalomus, 487.
Megambonia, 485.

jamesi, 498.
Melania, 1079.

antiqua, 1079.
Metopias, 753.

pachyrhyncha var. longirostrata, 748.
Metoptoma, 825, 822, 824, 828.

alata, 838.

alceste, 822,

angusta, 822.

anomala, 822.

erato, 825.

estella, 829, 834,

eubule, 825.

explanata, 830.

hyrie, 825.

instabilis, 835, 829.

montredlensis, 840, 838, 841.

niobe, 825.

nycteis, 825.

orithyia, 822,

orphyne, 836.

perovalis, 830.

phillipsi, 829,

quebecensis, 825, 836.

recurvd, 822.

retrorsa, 822.

stmilis, 829.

simplex, 826, 829, 834.

superbo, 838, 839,

trentonensis, 829.

venilla, 838.
Methods of study of Lamellibranchiata, 480.
Microceras, 847.

inornatus, &47.

Modiella, 485.

Modiola, 502, 501.

Modiolodon, 521, 485, 504, 512, 522, 523, 535, 628.

ganti, 521%,

gibhus, 522,
oviformis, 521%, 522,
patulus, 521, 522.
winchelli, 521%.

Modiolopsis, 502, 478, 483, 485, 501-507, 509, 510,
512, 514, 515, 517, 519, 520, 523, 525, 5217, 528, 531,
617.

alata, 513, 504, 512.
angusta, 507, 502, 503, 508.
arcuata, 510.

arguta, 506, 502, 503, 507-509, 519.
aviculoides, 516.
cancellata, 514, 504.
carinata, 504,

carrollensis, 518, 519.
chatfleldensis, 508.
cinctnnaliensis, 513, 504.
concava, 509, 524.
concentrica, 510, 502, 503, 507, 511,
consimilis, O5,
corrugata, 514.

dicteus, 504.

excellens, 511, 503.

faba, 509, 523.

gesneri, 504.

milleri, 523.

modiolaris, 503, 481*, 502, 505, 521,
modioliformis, 515, 514.
mytiloides, 508, 503, 507.
nana, 507, 503, 508, 509.
nasuta, 504.

oblonga, 514, 504.
obsoleta, 509.

orthonota, 527.

oviformis, 521, 504,

oweni, 506.

plana, 512, 504
pholadiformis, 514, 504.
primigenia, 504.

pulchella, 514, 504,

recta, 563, 504, 564.
rectiformis, 527, 528.
similis, 504, 503-506.
subelliptica, 617, 504.
subnasuta, 518, 504, 519.
subparallela, 508.
subrecta, 503.

sulcata, 514.

superba, 515, 504, 514.
trentonensis, 526, 504.
truncata, 628, 504, 512.
valida, 521*.
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versaillensis, 521*%.

Modiolopsidae, 500, 485, 501, 502, 517, 522, 523, 525,

526, 530-532, 534.

Modiomorpha, 503, 485, 501, 504, 512, 521,
concentrica, 521%, 503, 504.

Mogulia, 856, 855, 868, 915.
regularis, 856.

Mollusca, 485, 475, 813, 811,

Monomyaria, 485, 480.

Monoptera, 485.

Monorachus, 729, 732, 733.

Monorakos, 729.

Monotis, 485.

Moorea, 681, 632, 683.
angularis, 682, 681.
bicornuta, 681.
granosa, 681.
kirkbyi, 681.
obesa, 681.
perplexa, 683, 681.
punctata, 682, 669,
smithii, 681.
tenuis, 681.

Mourlonia, 935.

Multivalvia, 817,

Murchisonia, 959, 244, 950, 960, 961, 988, 1010, 1012,

1014, 1019, 1021, 1022, 1075.
acrea, 959.

* ada, 959.
adelina, 1021.
agilis, 1014.
alexandra, 946, 945.
angulata, 1013.
angustata, 1014,
anna, 1014,
arenaria, 1009.
artemesia, 1013, 1014
attenuata, 1013, 1014, 1022.
augustina, 987, 988.
bachelieri, 1013.
bicincta, 964, 951, 965, 984, 1016,
bivittata, 1020,
howdent, 986.
hoylei, 959.
cancellata, 963.
cassandra, 1011,
cave, 959.
chalmasi, 1013,
cingulata, 1013, 1014.
clavicula, 1014,
cochleata, 963, 1013.
compressa, 1020.
constricta, 959.
coronata, 960.
davidsond, 959.
desiderata, 949, 1014.
desiderata section, 1013.
doubtful species of, 959.
egregia, 1014,
extenuata, 1013,
gracileus, 1014, 1015.
gracilis, 659, 1014, 1016, 1022.
gyrgoma, 977.
hebe, 1014,

helicteres, 968, 951, 970, 971.
helicteres et tricarinata, 971
hyale, 1009. oo
imbricata, 963.
laphami, 959.
larcoms, 1013, 1022,
lebescontel, 1014.
leda, 1014.
linearis, 1020,
logani, 1020.
longispira, 1020.
maia, 949, 1014.
major, 1017, 987, 1018, 1019.
micula, 1013, 1021,
milleri, 964, 970.
missisquot, 1021.
moniliformis, 1014, 1013.
multigruma, 978.
munda, 963.
nana, 1022.
obtusangula, 1014, 1015.
pagoda, 1022.
perangulata, 972.
procris, 1014.
quadricarinate, 1022.
serrulata, 960, 951, 969, 970.
simulatriz, 1014.
soluta, 963.
subplicata, 1014,
subfusiformis, 1077.
sumnerensts, 978.
tenuis, 1022.
teretiformis, 1014, 1018,
tortuosa, 963.
tricarinata, 968, 970, 972.
tricincta, 1022,
tropidophora, 963.
turricula, 1021.
turritella, 1022.
turritiformis, 1020.
ventricosa, 946, 945, 973.
vernicula, 1022.
worthenana, 955.
Muscular impressions, 480.
Myalina, 501, 485.
Myidee, 608.
Myoconcha, 501, 502.
Mytilarca, 494, 485, 489.
Mytilidee, 485, 489, 501, 502.
Mytilops, 485.
Mytilus, 501, 502.

Nacella, 820, 825.

Nanno, 769, 765, 766, 772, 773, 711, 812,
aulema, 770, 772, 812,
belemnitiforme, 771, 772, 774.

Nautiloidea, 767, 761, 762.

Nautilus, 773.
pompilius, 762*, 761.

Neilo, 583.

Nematopora delicatula, 912.

Nieszkowskia, 737, 736.
glaucus, 738.
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numitor, 738.

perforator, 738,

satyrus, 738.
Nileus, 712, 713.

affinis, 713.

armadillo, 713.

macrops, 713.

minnesotensis, 712.

palpebrosus, 713.

scrutator, 713.

vigilans, T12% 713,
Niobe, 704.
Note on subgeneric classification of Ceraurus, 736.
Nucleobranchiava, 819, 817.
Nucula, 582, 478, 479, 486, 578, 582, 583,

fabula, 607.

fecunda, 595.

lepida, 604.

levata, 599,

obliqua, 604.

poststriata, 610.
Nuculana, 479%, 486.
Nuculidsae, 578, 486, 58), 582,
Nuculites, 582, 486, 606, 610.
Nudibranchiata, 818.
Nyassa, 486.

Observations on American Lower Silurian Phaco-
pide=, 732.
Occipital groove, 697; ring, 697.
Octonaria, 632.
Odontocephalus, 733.
Odontophore of Gastropoda, 814.
Odontopleura, 744.
parvula, 744,
Offa, 632.
Omospira, 944, 931, 932, 933, 934, 938, 945, 1005.
alexandra, 946.
laticincta, 945, 932.
Oncoceras, 798, 764, 766, 796, 799, 804.
brevicameratum, 803.
carveri, 801, 812,
constrictum, 802.
douglassi, 801, 812,
exiguum, 798, 812.
lycus, 799, 812.
minnesotense, 798, 799*, 812.
muniaaforme, 797.
pandion, 802, 803, 812.
Oncoceratid®, 797.
Onustidee, 939.
Qonoceras, 803.
Operculum of Gastropoda, 816.
Ophileta, 1030, 815, 934, 936, 937, 1023, 1025, 1026,
1028-1030, 1031, 1033, 1038.
bella, 1025.
compacta, 769.
complanata, 1025.
ottawaensts, 937.
owenana, 1032, 937.
uniangulatus, 1025.
Ophiletina, 1029, 1028, 1030, 1032.
angularis, 1031,:1030.

exlvil

sublaxa, 1030, 1031.
var. depressa, 1031.
var. sequens, 1031,
Ophisthobranchiata, 818, 817, 844, 845,
Ophisthoptera, 628.
Orzcardium, 486.
Oriostoma, 1058,
Ormoceras, 781, 794.
backi, 781.
bayfleldi, 781.
remotiseptum, 782, 783,
tenuifillum, 781, 7883.
Orthis, 1037.
flabellites, 798.
pectinella, 736.
perveta, 615.
quadrata, 677.
striatula, 769.
subquadrata, 865.
retrosa, 597.
testudinaria, 768.
Orthoceras, 783, 763%, 766, 776, 778.
amplicameratum, 790, 783, 812.
anellus, 784, 812,
belottense, 782.
beltrami, 789, 812,
bilineatum, 786, 765, 785, 787, 812.
crotalum, 787.
hastatum, 793,
gregorium, 789.
junceum, 790, 812.
lesueuri, 785, 812.
longissimum, 765,
lycus, 799.
matutina, 769.
multicameratum, 789, 812.
multitubulatum, 765.
nicolleti, 784, 812.
olorus, 788, 784, 785, 812.
perroti, 785, 788, 812.
planoconverum, 791.
servile, 793.
sociale, 789, 812,
sp. und., 786.
tenuistriatum, 788, 812.
undulostriatum, 769.
vertebrale, 788.
ziphias, 793.
Orthoceratide, 783.
Orthodesma, 516, 477%, 478, 485, 502-504, 507, 514
519, 523, 525, 531, 618, 623.
byrnest, 619, 617.
canaliculatum, 520, 628.
contractum, 517.
cuneiforme, 623, 517.
curvatum, 517, 519.
mickleboroughi, 519, 517.
minnesotense, 517, 519.
rectum, 516, 518, 519,
saffordi, 514, 517,
schucherti, 518, 519.
subnasutum, 518, 519,
subovale, 531, 517.
Orthonota, 517, 487,
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Ortonella, 535, 486.

Ostracoda, chapter on, 629-693.

Owenella, 847, 845, 848-850, 856, 857, 868, 876.
antiquata, 1080%, 848.

Oxydiscus, 912, 850, 851, 852, 858-860, 868, 913, 914,

926,
acutus, 869%, 852,
cristatus, 914, 852, 913.
curvilineatus, 852.
delanonii, 652.
disculus, 913.
discus, 852.
imitator, 852.
magnus, 852.
orbiculatus, 852.
planissimus, 852.
scutigera, 852.
subacutus, 913, 852, 914.

Pachydictya tfoliata, 685.
Pachydomella, 632.
Palzacmes, 836, 821, 825, 837, 838,
humilis, 837, 836.
irvingi, 836.
orphyne, 836.
quebecensis, 836.
solarium, 836.
typica, 822, 836.
Palxanatina, 487.
Palaeanatinidee, 487.
Palearca, 534536, 539.
rentricosa, 573, 540, 574.
Palzocardia, 489, 485.
Palweoconcha, 578, 580, 600, 605.
faberi, 604, 605.
obliqua, 604
Pal®ocypris, 630,
Pal®oneilo, 582, 486.
Palzopinna, 485.
Pal=zosolen, 487.
Pallial line, 480, 476.
Palpebral lobe, 697.
Paracardium, 486.
Pararca, 486.
Pararcide, 486.
Paracyclas, 487.
Patella, 819.
Patellacea, 819, 818, 544-846.
Patellide, 819, 816, 820, 821, 823, 825, 837, 842.
Patellostium, 854, 915.
Pecten, 479.
Pectenidae, 485.
Pectinibranchiata, 930, 819, 844,
Pelecypoda, 475, 494, 489,
Penenka, 486.
Peristome of Gastropoda, 815.
Permian Ostracoda, 631.
Pernopecten, 485.
Perotrochus, 949, 960.
Phacopide, 732, 726.

observations on American Lower Silurian, 732.

Phacops, 704, 734, 751, 752.
callicephalus, 731.

lopatini, 729.
orestes, 7134.
rana, 104, 705,
trisulcatus, 734.

Phanerotinus, 1024.
eboracensis, 1024.
laxus, 1024,
paradozus, 1024,

Phanerotrema, 952, 949, 990, 991, 1008,
labrosa, 952,

Philomedes, 632, 631.
philoxene, 1024.

Pholadella, 619, 487, 517, 620.

Pholadellida, 618, 487, 526, 623.

Phorus, 1024.

Phragmolites, 851, 904, 905.
compressus, 905.

Phragmostoma, 926, 854, 857.
cunulce, 927.
cymbula, 927.
natator, 927.

Phreatura, 632.

Phthonia, 486.

Physa, 815.

Physetomya, 487.

Piloceras, 761, 765, 7168, 769, 772, 774, 176, T77.
amplum, 768, 769.
canadense, 769,
explanator, 768, 769.
gracile, 769,
invaginatum, 769.
newton-winchelli, 767, 768%, 769, 812.
triton, 769.
wortheni, 769.

Pinna, 485.

Pinnidee, 485.

Pithodea, 960.

Placentula, 632, 681, 683,
excavata, 682.
inornata, 656.

Placophora; 817.

Platyceras, 1068, 1044, 1064, 1069.
depressum, 1069.
wisconsinensis, 1068, 1069.

Platyceridae, 1044.

Platyloron, 960.

Platymetopus, 746, 748, 752, 753.
bicornis, 748%, 753.
cucullus, 746%, 747, 753.
jukesi, 753.
minganensis, 753.
robbinsi, 747*, 748, 753.
trentonensis, 753.

Platynotus, 753.
boltoni, 753.
breviceps, 753.
harrisi, 753.
nereus, 753.
trentounensis, 752.

Platyostoma, 822.
trigonostoma, 940.

Platystoma, 1064.

Plectambonites sericea, 746, 798.

Plethocardia, 5785, 487, 576.
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suberecta, 577.
umbonata, 576, 509, 575, 577.
Plethomytilus, 494, 485, 489.
Plethospira, 1008, 958, 989, 1009, 1011, 1013.
cassina, 1009*.
seme’e, 1010, 989,
striata, 1011.
Pleura, 697.
Pleural groove, 697.
Pleuronotus, 1026, 1025, 1028, 1029, 1032.
Pleurotomaria, 815, 844, 934, 935, 938, 940, 941, 942,
950, 960, 961, 992, 1000, 1004, 1005, 1006, 1008, 1011,
1028, 1056.
adjutor, 955,
alata, 938, 939.
americana, 953, 996.
amphitrite, 954,
angelica, 1000.
beekmanensts, 954.
bicincta, 1052, 963.
biliz, 1058.
bitorquata, 957.
brazoensis, 964, 950.
calyx, 940.
carbonaria, 949.
carinata, 955.
claustrata, 1005.
clivosa, 1054.
creviert, 940.
cyclonemoides, 1012.
depressa, 958.
difficilis, 1011.
docens, 994.
doubtful species of, 959.
dryope, 1063.
elegantula, 955, 956.
ella, 956, 1006.
etna, 954, 949.
eugenia, 994.
filitexta, 956, 1006.
glandiformis, 1005,
gradata, 1005.
grayvillensis, 952.
harpya, 937.
hebe, 956, 1006.
helena, 994.
heliciformis, 958.
helicina, 957.
hindet, 1005,
holmi, 963.
hortensia, 937.
illinoisensis, 958,
interruptee, 955.
itys, 1006,
kokeni, 957, 958.
labrosa, 952, 949, 990.
latezonata, 1005,
laurentina, 942.
lenticulars, 995.
limata, 955, 950.
lloydii, 1012.
lucina, 956, 1006.
marcouiana, 952.
micula, 994, 953.

missouriensis, 956.
munsteriana, 953,
nasont, 1004,
niota, 1052,
nitella, 955, 956,
numeria, 994.
occidens, 952.
ohioensis, 961,950,
percarinata, 1055, 1056.
planidorsalis, 955,
progne, 996.
radians, 958.
ramsayi, 954.
replicata, 936.
robusta, 964, 989.
var. levissima, 964.
rotalia, 957, 958.
scutulata, 950, 1005,
semele, 1010,
shumardi, 955, 956.
speciosa, 953,
sphaerulata, 957, 949.
subconica, 1006, 954, 1005, 1052.
subscalaris, 953.
subtilistriata, 994.
sulcomarginata, 955, 949, 956, 1001.
supracingulata, 1004.
tabulata, 949, 950, 953.
textiligera, 956.
tropidophora, 1081,
turbiniformis, 956, 949,
umbilicata, 1047. -
valida, 1009.
ventricosa, 1011.
vitruvia, 995.
Pleurotomariide, 946, 814, 844, 845, 930, 931, 935,
938, 944-949, 952, 954, 955, 960, 962, 991-993, 1005,
1007, 1012, 1021, 1023, 1025, 1028-1030, 1032, 1033,
1043, 1052, 1054.
synopsis of generic groups, 951.
Polycope, 632, 631.
sublenticularis, 642.
Polycopide, 632,
Polyphemopsis, 1069, 1079.
nornata, 1079.
louisvillee, 1079.
nitidula, 1079.
peracuta, 1079.
planilateralis, 1079.
Polyplacophora, 818, 817, 845,
Polytrophidee, 1043.
Polytrophis, 1043, 1028, 1058.
Pontocypris, 632, 631, 690.
Porcellia, 858, 859, 905, 912.
scutigerus, 852.
Posidonomya, 485.
Poterioceras, 796, 764.
apertum, 796, 812,
cassinense, 796.
Prasinids, 501.
Preservation and methods of study of Lamelli-
branchiata, 481.
Primitia, 650, 630-632, 639, 640, 643, 647, 649-652
654, 656-658, 664, 688.
beyrichiana, 647.

b
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celata, 653, 654.
centralis, 652,
cincinnatiensis, 655, 658.
distans, 659.
dorsicornis, 639.
duplicata, 654, 652, 655, 658, 659.
elongata, 648, 659.

var. nuda, 647, 648,
excavata, 659.
gibbera, 655.
glabra, 639.
humilis, 650, 651,
impressa, 650.
maccoyii, 644,
mammata, 652, 650,
matutina, 647.
micula, 653.
milleri, 653.
minuta, 687, 647, 688,
minutissima, 651.
mundula, 650, 656.
parallela, 658.
plana, 659.
renulina, 650.
sancti pauli, 652, 650, 653.
sculptilis, 656,
seminulum, 656.
simplex, 656.
trigonalis, 652.
tumida, 655, 652-654, 658.
ulrichi, 647.
umbonata, 659.
unicornis, 649, 647,
uphami, 651, 633.
variolata, 650, 652,
whitfields, 647.

Primitiella, 647, 632, 643, 650, 688.
constricta, 647, 648,
fillmorensis, 649.
limbata, 648, 647.
minuta, 648.
simulans, 648.
unicornis, 649.

Primitiopsis, 632, 659.

Prisconoia, 486.

Proetus, 724, 752.
parviusculus, 754.
stonemani, 724.

Prolobella, 532, 485, 501.
striatula, 532, 533.
trentonensis, 532.

Promacrus, 486.

Prorhynchus, 487.

Prosobranchiata, 930, 814, 817, 819, 845.

Proteobranchia, 819, 818.

Protoconch, 764,

Protowarthia, 867, 848, 849, 854-857, 868, 869, 813,

876, 914, 922, 923.
acutilira, 848,
bilobata, 869*, 848, 873, 875,
cancellata, 872, 848, 868, 870, 873.
var. trentonensis, 872,
cassinensis, 848.
concinna, 874, 848,

granistriata, 870, 848, 871, 872, 922, 924.
morrowensis, 848.
obesa, 874, 848, 875.
pervoluta, 871, 831, 848, 872, 875,
planodorsata, 871, 848, 872, 873,
rectangularis, 868, 848, 869, 870, 872.
subcompressa, 873, 848, 874,

Protowarthiide, 847.

Prothyride, 487.

Prothyris, 487.

Protomya, 487.

Pseudomonotis, 485.

Pseudomelaniidze, 1069.

Pseudospharexochus, 734, 736, 7137.
prolificus, 738
trentonensis, 731, 735%, 738.

Psiloconcha, 530, 485, 501, 517, 531.
elliptica, 530%.
grandis, 530%.
minnesotensis, 531.

Psilonychia, 485.

Pterinea, 483, 485, 489.
undata, 497.

Pterinopecten, 485.

Pteronitella, 485.

Pteronites, 485.

Pteropoda, 818, 815, 817, 842, 844, 845, 857, 926, 527.

Pterotheca, 857, 926, 921. ‘

Pterygometopus, 727, 729, 731-733.
callicephalus, 731%, 7130, 732.
eboraceus, 728%, 729%, 732, 733.
intermedius, 727, 728%, 729, 730, 732.
schmidti, 729, 730%, 731, 732,

Ptychodesma, 533, 486.

Ptychomphalus, 960.

Ptychopteria, 485,

Ptychopyge, 709, 704, 705, 710.
ulrichi, 709*,

Pulmogastropoda, 817.

Pulmonata, 819, 814, 817, 845.

Pulmonifera, 817.

Pygidium, 698, 696.

Pyramidellide, 960.

Pyranomya, 501, 485.

Pyrenomceus, 486.

Pyrgotrochus, 957, 949, 960.

Raphistoma, 940, 930, 931, 932-942, 944, 945, 992,
993, 1000, 1004, 1029, 1031, 1047.
americanum, 940.
calyx, 941.
crevieri, 941.
damesi, 1035.
Junior, 958.
lapicida, 942, 932, 938, 940.
lenticulare, 995, 940, 996,
nasont, 1004.
niagarensis, 940.
peracutum, 940, 934*, 941,
planistria, 935, 940.
var. parvam, 940.
planistriata, 932.
previum, 993,
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radians, 958.
richmondensis, 938.
schmidti, 936.
spirillum, 936,
stamineum, 932, 935, 940.
striatum, 936.
subtilistriatum, 940.
Raphistomide, 930, 931, 938, 944, 945, 1005, 1023,
Raphistomina, 941, 931, 932, 933-935, 937-942, 944,
945, 992, 993,
denticulata, 943.
lapicida, 942, 932, 934%, 943,
laurentina, 941, 943,
modesta, 943.
rugata, 944.
Rhineoderma, 960.
Rhombina, 632.
Rhynchotrema insquivalvis, 912.
increbescens, 912.
Rhynchotreta capax, 677.
Rhytimya, 618, 487, 517, 526, 619, 620,
lunulata, 620.
producta, 618, 619.
sinuata, 619.
Ribs of trilobites, 698.

Schmidtella, 639, 632, 640, 642.
affinis, 641, 642, 653.
brevis, 642,
crassimarginata, 640, 639, 641, 690.
incompta, 642, 641.

var. subzqualis, 642.
subrotunda, 643, 641, 685.
umbonata, 641, 642, 643,

Saffordia, 625, 487, 621.
modesta, 647.
sulcodorsata, 626, 621.
ventralis, 626, 625, 627.

Salpingostoma, 897, 815, 850, 851, 858, 883, 885, 886,

888, 898, 899, 904, 95,
buelli, 900, 851, 898-902, 904.
var. kentuckieasis, 901, 851.
canadensis, 851.
compressa, 851.
expansa, 901, 851, 902.
fraternus, 851.
imbricatum, 902, 851.
locator, 851.
megalostoma, 851.
richmondensis, 903, 851, 893, 898.
seulptilis, 902, 851, 898, 904.

Sannionites, 775.

Sanguinolites, 619, 486.

Sanguinolitidee, 486.

Sarepta, 583.

Scalites, 933, 931, 934, 935, 944.
angulatus, 933%.
tropidophora, 1081.

Scaphopoda, 818, 815, 817, 845.

Scenella, 837, 820, S22, 823, 825, 827, 838, 841, 842.

affinis, 840, 841.
var. obsoleta, 841.
beloitensis, 839, 838, 841, 842.

compressa, 840, 841.
mwagnifica, 839, 840, 842.
montrealensis, 841, 838, 840.
obtusa, 841, £42.

radialis, 841, 831.
reticulata, 822, 837.
superba, 838, 839-842,

Schizodus, 486.

Schizolopha, 991, 947, 949, 952,
mooresi, 992, 952, 991.
textilis, 992, 948, 952, 991.

Scissurella, 815.

Sedgwickia, 619, 487, 618, 621.
lunulata, 619.

Seelya, 1011, 958, 989, 1008, 1009,
difficilis, 1009.
lirata, 988.

var. obsoleta, 989.
mundula, 1012,
ventricosa, 1009%, 958, 1012.

Segments of tribolites, 697.

Sepia, 761.

Septa of Cephalopoda, 761.

Shell of Cephalopoda, 763; of Gastropoda, 814.

Silurian, Cephalopoda of Lower, 760-812; Gastro-

poda of Lower, 813-1081; Lamellibranchiata of
Lower, 475-628; Ostracoda of Lower, 629-693;
tribolites of Lower, 694 -759.

Sipho of Cephalopoda, 765, 762.

Siphonida, 486.

Solarium caillaudianum, 939.

Solen, 517.

Solenidze®, 487.

Soleniscus, 1079.

Solenomya, 530, 486.

Solenomyidae, 486,

Solenopsis, 487.

Solenospira, 1021, 959, 1013, 1022,
pagoda, 1022, 1023,
prisca, 1022, 1023,

Spathella, 485,

Spenotus, 486.

Spharocoryphe, 737.
robusta, 738.
salteri, 738.

Sphenolium, 623, 487, 517, 531.
cuneiforme, 623.
parallelum, 624.
striatum, 624, 625.

Spines, caudal, 698.
genal, 697,

Squid, 761.

Stachella, 857.
bifrons, 857.

Stenoloron, 960.

Stenotheca, 842, 822, 821, 837, 838, 843, 845, 846,

859.
cornucopia, 822.
elongata, 843,
exserta, 842.
rugosa, 842, 843.
var. lens, 843.
unguiformis, 843, 826.
Straparollina, 1024.
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Straparollus, 1024.
quebecensis, 1023.
Streblopteria, 485.
Strophomena deltoidea, 746,
subtenta, 736.
Strophostylus, 1063, 1043, 1044, 1056-1058, 1064,
cyclostomus, 1063.
elegans, 1063.
textilis, 1064, 1057, 1063.
Strepula, 632, 677.
lunatifera, 680,
quadrilirate, 679,
Subgeneric classification of Ceraurus, 736.
Subulitacea, 1069.
Subulites, 1069, 1070, 1071, 1073-1075, 1079.
abreviatus, 1070.
attenuatus, 1070.
beloitensis, 1072, 1073.
brevis, 1070.
calciferus, 1070, 1074,
canadensis, 1071, 1072.
compactus, 1070.
conradi, 1071, 1072.
daphne, 1070, 1074.
directus, 1070.
dixonensis, 1072, 1073.
gracilis, 1070.
wnflatus, 1075, 1070.
nanus, 1072, 1070.
notatus, 1070, 1074.
obesus, 1070, 1074.
parvidus, 1070.
parvus, 1072,
pergracilis, 1072, 1073.
planilateralis, 1079.
priscus, 1070.
psyche, 1070, 1074,
regularis, 1072, 1070, 1073.
richardsoni, 1070.
sp. undet., 1073, 1070.
terebriformis, 1070.
ventricosus, 1070, 1073.
Subulitide, 1069,
Sulcuna, 632.
Suture, of Cephalopoda, 761; of Gastropoda, 815;
facial of trilobites, 697.
Synopsis of generic groups of Pleurotomaridsa, 951.
Synphoria, 733.

Taconic Ostracoda, 631.
T®noceratid, 811.
Talantodiscrs, 960.
Technophorida, 612, 628.
Technophorus, 612, 486, 608, 613, 614, 628.
divaricatus, 616.
extenuatus, 614, 611%, 613.
faberi, 613.
filistriatus, 6186.
punctostriatus, 615, 613, 616,
subacutus, 614, 613.
Tectibranchiata, 818.
Tecturide, 837.
Teeth of Lamellibranchiata, 480, 479.

Tellimya, 578,
Tellinomya, 578, 478, 479, 486, 579, 582,
alta, 602.
compressa, 600.
curta, 582,
dubia, 591.
fecunda, 595.
hamburgensis, 605,
intermedia, 601.
lepida, 604.
levata, 599,
longa, 590.
nasuta, 584, 578, 579, 585, 591,
obliqua, 604.
planodorsata, 589.
recurva, 603,
similis, 604.
ventricosa, 587, 588,
Terataspis, 753.
grandis, 753.
Terminology, Lamellibranchiata, 477; trilobites,
696. :
Tertiary Ostracoda, 631.
Tetrabranchiata, 767, 761.
Tetradella, 677, 630, 632, 657, 669, 675, 676-679.
chambersi, 676.
lunatifera, 680%*.
quadrilirata, 679, 669, 675, 677, 680.
var. simplex, 680.
subquadrata, 677, 679.
Tetranota, 875, 849, 850, 856, 857, 876, 877, 882, 883,
886, 896, 923.
bidorsata, 877, 849, 875-883, 896, 923.
var. minor, 878.
macra, 879, 849, 875, 877.
obsoleta, 880, 849, 875-877, 881,
sexcarinata, 878, 849, 875, 877-381.
wisconsinensis, 881, 849, 875-877, 923.
Thaleops, 716, 718.
ovata, 716, 714, T17* 718%
Thecosomata, 818,
Thlipsura, 632,
Thlipsuride, 632.
Thorax of trilobites, 697, 696.
Thysanopeltis, 725.
Tremanotus, 851, 850, 858, 883, 885, 897, 898, 899,
903, 905, 1045.
alpheus, 851.
angustata, 851.
buelli, 900.
chicagoensis, 851.
compressus, 851,
longitudinalis, 851, 899.
maideni, 851.
profundus, 851.
trigonostoma, 851.
Trepospira, 937, 958, 992, 993, 1081*,
convexa, 1081*,
illinoisensis, 1081*.
sphzrulata, 1081%,
P'riassic Ostracoda, 631.
Trigoniidee. 608, 486.
Trilobites, chapter on Lower Silurian, 695-759.
Trinucleus, 752.
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Triptoceras, 791, 793, Turbinid:, 930, 939, 1043.
hastatum, 793, Turbinites centritugus, 1028.
lambi, 793, 812. Turbo striatum, 1058,
oweni, 792, 793, 812. Turritella, 1021.
planoconvexum, 791, 793, 812, Turritellide, 947, 1021.
planodorsatum, 792, 793, 812. Tuarritoma, 959.
sp. ¥, 793, 812. _ Turritospira, 1013.

Trochidae, 930, 939, 1143, 1047, Ulrichia, 632, 650, 664, 667.

Trochonema, 1045, 815, 939, 962, 989-991, 1043- marrii, 664.

10417, 1052, 1053, nicholsoni, 664,
altum, 1052. umbonata, 659.
arctatum, 1054, 1047, Umbilicus of Gastropoda, 815.
beachi, 1048, 1047, Umbones, 478.
bellulum, 1050, 962, 989, 990, 1047, 1051. Unionidas, 486.
beloitense, 1048, 989, 1049, Univalvia, 817.

eccentricum, 1049, 1050, 1051.
fragile, 1050, 1051.

madisonense, 1051, 1047, 1050. Vaginoceras, 765, 778.

niota, 1052, 1047. Vanuxemia, 549, 486, 490, 534-536, 538, 539, 542

nitidum, t053. 544, 550, 557, 560, 561, 563.

obsoletum, 1054, 1047. abrupta, 560, 498, 558.

pulchellum, 1045, 1046. cardinata, 559.

retrorsum, 1051, 962, 989, 1047, 1050, crassa, 553, 551.

robbinsi, 1053, 1047, 1054, decipiens, 562, 539, 544,

rugosum, 1049, dixonensis, 550, 551, 552, 554.

salteri, 1053. var. insueta, 5651.

sintile, 1047, gibtosa, 559, H61.

subcrassum, 1051, 1050. hayniana, 657, 479%, 549, 553, 555-562.

umbilicatum, 1047, 1045-1050. inconstans, 550, 551, 554, 555.

var, canadense, 1048, 1050. media, 553

Jatum, 1048, nana, 558-560.
Trochonematidz, 1043, 1044. niota, 560, 555, 561.
Trochonemopsis, 1046, 1045. obtusifrons, &4, 551, 555, 556.

tricarinata, 1046. rotundata, 552, 551-554.
Trochus, 939, 930, 1043, 1047. sardesoni, 555.

astraliformis, 939. suberecta, 553, 551, 552,

cavus, 939. subrotunda, 559, 558.

dalli, 939, 1047. terminalis, 556, 534, 557, 560.

fulminatus, 939, 1047. umborata, 5§56, 555.

gothlandicus, 939. wortheni, 561.

incisus, 939. Vertumia, 485.

lamellosus, 939, 1047.
lundgreni, 939, 1047.

mollis, 939, 1047. Waagenia, 914,
profundus, 939. Waageniella, 914, 915.
stuxbergi, 939, 1047. Warthia, 835, 856, 867, 868, 915.
wisbyensis, 939, 1047. brevisinuata, 856.
Tropidiscus, 858. lata, 856.
Tropidodiscus, 852, 912. polita, 855.
Tryblidium, 824, 820, 822, 8§25-828, Whiteavesia, 628.
acutum, 826. Whitella, 564, 418, 479, 483, 486, 535, 539, 565-567,
canadense, 828, 825, 829, 573-5717.
conicum, 840, 825, 826, 838, 841. carinata, 568,
erato, 826. compressa, 568, 570, 572,
exsertum, 842. concentrica, 569, 570, 573.
indianense, 834. hindi, 535, 565, 568.
modestum, 826. megambona, 570, 535, 572.
ovale, 825. obliqua, 865, 568, 569, 574.
" ovatum, 823, ohioensis, 568, 570.
piliolum, 829, 826, 834. plebeia, 535, 565.
radiatum, 827, 824. precipta, 574, 569.
reticulatuin, 824. quadrangularis, 566, 535.
unguis, 821, 820%, 824, 825. rugatina, 569, 513.

valida, 832. scofleldi, 571, 569-573.
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sterlingensis, 867, 535, 566, 571.

subcarinata, 572, 570, 575.

subovata, 565.

truncata, 552, 568.

umbonata, 568, 565.

ventricosa, 873, 535, 570, 574.
Whorls of Gastropoda, 815.
Worthenia, 952, 949, 961.

tabulata, 950.

THE PALEONTOLOGY OF MINNESOTA.

Xestoleberis, 632.

Yoldia, 486.
Youngia, 632, 647.

Zygobranchia, 8456.
Zygospira nicolleti,615.
uphami, 498.




