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Figs. 1 to 
1 to 

5 BELLERoPHoN TROOSTI (D'Orbigny) i::lafford.......... ................ .... .......... \l15 
3 Three views of a nearly entire example from the Trenton group near Nashville, 

Fig. 
4 and 5 

6 

Figs. 7 to 10 
7 and 8 

9 
10 

Figs. 11 to 13 
11 

12 and 13 

Figs. 14 to 16 

Figs. 17 and 18 

Figs. 19 to 21 

Figs. 22 to 30 
22 and 23 

24 and 25 

26 

27 to 29 

30 

Figs. 31 to 39 
31 

32 and 33 

34 to 36, 

37 

38 

39 

Figs. 40 to 43 

40 and 41 

42 
43 

Figs. 44 and 45 
44 

45 

Figs. 46 to 49 
46 and 47 

48 
49 

Tennessee. 
Two views of a specimen from Danville, Kentucky. 

BELLEROPHON TROOSTI var. BURGlNENSIS Ulrich........ .... .... .... .. .... ....... 916 
Lateral view showing larger umbilicus and le8ser reflection of .the lower part of 

the lip than occurs in typical B. troosti. Trenton group, BurgIll, Kentucky. 
BELLEIWPHON CLAUSUS Ulrich.......... .......................................... 916 

Apertural and lateral views of a silicified shell showing the closed umbiliCi, 
strongly reflected and deeply excavated lower lip, the lunulre on the slit-band, 
sharr. and subequal transverse markings, and oth~r 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 ............................... · .. ··.· .. · ... ·..... 920 
Dorsal view of a small specimen, probably of this species. 
Lateral and dorsal views of the type, showing the marked backward sweep of the 

lines of growth on the back, with a round:d dorsal ridg~ as in ~. troosti, and 
the lip reflected over and completely closlDg the umbilIcus as III B. clausus. 
Lorraine group, Oincinnati, Ohio. 

BELLEROPHON SUBANGULARIS Ulrich ........................... ·.................. 920 
'Three views of a specimen preserving much of the shell and surface markings. In 

figure 14 the mouth is turned forward a little more than usual to show the hight 
of the dorsal carina. Richmond, Indiana. 

BELLEROPHON SUBGLOBULUS Ulrich............................................... 917 
Dorsal and lateral views of a silicified shell. Black River group, Mercer county, 

Kentucky. 
BELLEROPHON BILINEATUS Ulrich................................................. 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................................... 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, Oannon 
Falls, Minnesota. 

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

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 snIILlS U. and S................................................... 919 
Transverse section of whorl. Oompare with figure 30. 
Lateral and basal 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. 

Three views of a nearly perfect and large cast of the interior; from the same 
locality. 

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, 
while on the left side several broad longitudinal folds are somewhat obscurely 
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. 
Olitambonites bed, Trenton group, Oannon Falls, Minnesota. 

BELLEROPHON CAP AX Ulrich.................. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .... 921 
(See also plate LX=.) 

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

Lateral view of a smaller cast from the same locality. 
Transverse section of whorl of this and the followi[]g 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. capax. As shown by the outlines, 
the surface descends into the umbilicus much more abruptly in the former than 
in the latter. 

BELLEROPHON MOHRI Miller ................................. -.... : ............... . 
Lateral view of a large cast, imperfect at the aperture. Richmond, Indiana. 

(Oompare with figures 41 and 42, and refer to explanation of figure 43.) 
Apertural view of a testiferous example for comparison with figure 51 on plate 

LXIII. 
KOKENIA COSTALIS U. and S ...................................................... . 

Lateral and dorsal views, the inner whorls restored, of the type of this genus and 
species. Olitambonites bed, Trento1 group, Oannon Falls, Minnesota. 

TraD;sverse sections of the last whorl. The lower side of the figure is the dors!j.l. 
PortIOn of the broad dorsal band and of the right slope, x3. 
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Tennessee. 
Two views of a specimen from Danville, Kentucky. 

BELLEROPHON TROOSTI var. BURGINENSIS Ulrich........ .... .... .•.. .. .... ....... 916 
Lateral view showing larger umbilicus and le8ser reflection of .the lower part of 

the lip than occurs in typical B. troosti. Trenton group, Burglll, Kentucky. 
BELLEIWPHON CLAUSUS Ulrich.......... .......................................... 916 

Apertural and lateral views of a silicified shell showing the closed umbiliCi, 
strongly reflected and deeply excavated lower lip, the lunulre on the slit-band, 
sharr. and subequal transverse markings, and oth~r 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 ............................... · .. ··.· .. · ... ·..... 920 
Dorsal view of a small specimen, probably of this species. 
Lateral and dorsal views of the type, showing the marked backward 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, Oincinnati, Ohio. 

BELLEROPHON SUBANGULARIS Ulrich.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 920 
'Three views of a specimen preserving much of the shell and surface markings. In 

figure 14 the mouth is turned forward a little more than usual to show the hight 
of the dorsal carina. Richmond, Indiana. 

BELLEROPHON SUBGLOBULUS Ulrich............................................... 917 
Dorsal and lateral views of a silicified shell. Black River group, Mercer county, 

Kentucky. 
BELLEROPHON BILINEATUS Ulrich................................................. 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................................... 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, Oannon 
Falls, Minnesota. 

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

An imperfect cast of the exterior preserving some of the surface markings. Oli­
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 sectioll 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. and S................................................... 919 
Transverse section of whorl. Oompare with figure 30. 
Lateral and basal views of twu small imperfect casts of the exterior, showing dis­

tinct impressions of the external lines of growth. Fusispira bed, Trenton group, 
Canllon Falls and Wykoff, Minnesota. 

Three views of a nearly perfect and large cast of the interior; from the same 
locality. 

Dorsal view of another large specimen from the locality last mentioned. On 
the outer parts of this specimen the regular Jines of growth ,are quite distinct, 
while on the left side several broad longitudinal folds are somewhat obscurely 
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. 
Olitambonites bed, Trenton group, Oannon Falls, Minnesota. 

BELLEROPHON CAPAX Ulrich...................................................... 921 
(See also plate LX=.) 

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

Lateral view of a smaller cast from the same locality. 
Transverse section of whorl of this and the followiDg species. The sections are 

taken from casts of the interior, the inner line representing the ventral side of 
the whorl in B. rnohl'i, the lower that of B. capax. As shown by the outlines, 
the surface descends into the umbilicus much more abruptly in the former than 
in the latter. 

BELLEROPHON MOHRI Miller ................................. - .... : ............... . 
Lateral view of a large cast, imperfect at the aperture. Richmond, Indiana. 

(Oompare with figures 41 and 42, and refer to explanation of figure 43.) 
Apertural view of a testiferous example for comparison with figure 51 on plate 

LXIII. 
KOKENIA COSTALIS U. and S ...................................................... . 

Later~l and dorsal views, the inner whorls restored, of the type of this genus and 
speCIes. Olitambonites bed, Trent01 g-roup, Oannon Falls, Minnesota. 

Tra~sverse sections of the last whorl. The lower side of the figure is the dors!ll. 
PortIOn of the broad dorsal band and of the right slope, x3. 
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PAGl!l; 
TETRANOTA MACRA U. and S........ ...... ...... ............ ...... .... .... ........ 879 

Dorsal and lateral views of the type of this species. Stones River grolip, Minne­
apolis Minnesota. 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 ................................................ 878 
Two views of an excellent specimen from the Fusispira bed at Wykoff, Minne-

sota. Though a cast of the interior, the surfac.e markings are.clearly indica~ed. 
Dorsal and lateral views of a cast of an early varIety of the speCIes. Stones RIver 

group, Minneapolis, Minnesota. 
Sectional view of preceding specimen. 
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.................................................... 877 
Two views of a large cast from the lower part of the Fusispira bed near Cannon 

Falls, Minnesota. This specimen evidently has been somewhat com;pressed 
laterally. '. 

Another cast tilted forward slightly to show the hight of the central rIdge. 
Olitambunites 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. Olitambonites 
bed. 

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

Surface marJcings 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 Olitambonites bed range in size between this and figure 13. 

TETRANOTA OBSOLETA U. and S .. ~..... ...... ........ .... ........ .................. 880 
Dorsal and apertural views of a testiferous example on which the slit-band has 

remained concave throughout the growth of the shell. Cteuodonta bed, Chat-
field, 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. 
Otenodonta bed, Goodhue county, Minnesota. 

TETRANOTA, sp. undet.... ........ ................................................ 880 
Dorsal view of a good cast of the interior from the Utica gruup at CinCinnati, 

Ohio. This specimen may represent a later variety of T. bid01'sata Hall, but in 
the obsolesence of the latero-dorsal ridges, as ·may be seen from the basal out­
line, it agrees more closely with T. obsoleta. 

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

TETRANOTA WISCONSINENSIS Whitfield sp...... .... . . . . .... .... .... ........ ....... 881 
Dorsal view of a large anil nearly perfect cast of the interior. Stones River group, 

Beloit, Wisconsin. Oollection, University of Wisconsin. 
View of same with the smaller volutions removed, showing the ventral side of 

the outer whorl with the four furrows which are always found here in species 
uf Tetranota. 

Lateral view of same. 
Dorsal view of a very small specimen supposed to be the young of this species. 

Minneapolis, Minnesota. 
Fig. 30 SCHIZOLOPHA TEXTILIS Ulrich ............................. _ . . . . . . .... . . . . . . . . . . . 992 

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 

Figs. 31 to 37 
31 and 32 

33 

34 

35 

36 

37 

Figs. 38 to 40 
38 and 39 

40 
:Figs. 41 to 44 

the preceding whorl. Upper part of Trenton group, Nashville, Tennessee. 
SCHIZOLOPHA MGOREI Ulrich ......... -........ .......... .... ............ ........... 992 

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 
umbiliCUS, and other characteristic features. Richmond group, Richmond, 
Indiana. 

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 tbe 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 
grou~ at Oincin,?-ati, Ohio. In casts of this form the peripheral angle is less 
promment than In the typical form, and there is no indentation on the umbil­
ical side. (Oompare with figure 35.) 

Verti~al section of an unusually high. testiferous example of the Cincinnati 
varIety. ' 

LOPHOSPIRA (?) KNOXVILLENSIS Ulrich .............. '" . .. .. . . . . . .. .. . .. .. .. . .. .. . 989 - ,-
Umbilical ~nd .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 
!-ophospira. K,?-~xville, Tennessee. (? Chazy group.) 

Vlew of "the umbiltcal side of another specimen from the saine locality. 
LOFPHOSP!RA? TROCHONEMOIDES Ulrich............................................ 990 

our VIews of the type of this species. . 

Figs. 1 and 2 

Figs. 3 to 9 
3 and 4 

5 and 6 

7 
8 
9 

Figs. 10 to 18 
10 and 11 

12 

13 and 14 

15 

Hi 
17 

18 

Figs. 19 to 23 
19 and 20 

21 to 33 

Figs. 24 and 25 
24 

25 

Figs. 26 to 29 
26 

27 

28 
29 

..L .I....J.L1. .L.LJ ..l...J.L:J....,. 

PAGE; 

TETRANOTA MACRA U. and S.................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 879 
Dorsal and lateral views of the type of this species. Stones River grolip, Minne­

apolis Min nesota. 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 SEXCAIUNATA U. and S............................................... 878 
Two views of an excellent specimen from the Fusispira bed at Wykoff, Minne-

soLa. Though a cast of the interior, the surf:iLce markings are clearly indicated. 
Dorsal and lateral views of a cast of an early variety of the species. Stones River 

group, Minneapolis, Minnesota. 
Sectional view of preceding specimen. 
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...................... .............................. 877 
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 cast tilted forward slightly to show the hight of the central ridge. 
Clitambunites 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. ClItambollltes 
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 beel. 

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

TETRANOTA OBSOLETA U. and S.,.................... ............ .................. 880 
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-
field, 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. undet.... ........ ................................................ 880 
Dorsal view of a good cast of the interior from the Utica gruup at Cincinnati, 

Ohio. This specimen may represent a later variety of T. bido1'sata Hall, but in 
the obsolesence of the latera-dorsal ridges, as 'may be seen from the basal out-
line, it agrees more closely with T. obsoleta. 

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

TETRANoTA WISCONSINENSIS Whitfield sp...... .... ........ ................ ....... 881 
Dorsal view of a large anr! nearly perfect cast of the interior. Stones River group, 

Beloit, Wisconsin. Collection, University of Wisconsin. 
View of same with the smaller volutions removed, showing the ventral side of 

the outer whorl with the four 1urrows which are always found here in species 
of Tetrallota. 

Lateral view of same. 
Dorsal view of a very small specimen supposed to be the young of this species. 

Mi nneapolis, Minnesota. 
Fig. 30 SCHIZOLOPHA TEXTILIS Ulrich ............................... . . . . .... . . . . . . .. . . . 992 

A specimen showing the slit in the outer lip and preserving some of the delicate 
surface marking8. 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 

Figs. 31 to 37 
31 and 32 

33 

34 

35 

36 

37 

Figs. 38 to 40 
38 and 39 

40 
Figs. 41 to 44 

the preceding whorl. Upper part of Trenton group, NashVille, Tennessee. 
SCHIZOLOPllA llIGOREI Ulrich.... .... .......... .......... .... ............ .... ...... . 992 

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 
umbiliCUS, and other characteristic features. Richmond group, Richmond, 
Indiana. 

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

Outer third uf the last whorl of a specimen overgrown by a species of P1'otarea, 
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 Ride (left 5ide 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 
grouI! at Cincin?ati, Ohio. In casts of this form the peripheral angle is less 
promillent than III the typical form, and there is no indentation on the umbil­
ical side. (Compare with figure 35.) 

Vertical section of an unusually high, testiferous example a! the Cincinnati 
variety. . 

LOPHOSPIRA (?) RNOXYILLENsrs Ulrich.......... .... .... .... ... ................... 989 - \ 
Umbilical ~nd .apertural views of a speCimen showing- the general form of the 

shell, which IS much as in Trochonema, with the distinct peripheral band o·f a 
~ophospira. K?~xville. Tennessee. (? Chazy group.) 

View of'the umbIlical side of another specimen from the saine locality. 
LOPHOSPIRA? TROCHONEil{OIDES Ulrich............................................ 990 

Four views of the type of this species. 
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Figs. 1 to 3 BUCANIA EMMONSI U. and S...................... .. .......................... 887 
1 and 3 Dorsal and lateral views of a specimen from the" Oentrallimestnne" of the Stones 

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

2 Apertural view of a specimen froru 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. 

Figs. 4 to 8 BUCANIA HALLI U. and S ..................................................... , .... 886 
4 and 5 

6 

7 
8 

Two views of a specimen retaining surface markings. A bout one-third of last 
whorl broken away. Stones River group, Oannon Falls, Minnesota. 

View of the umbilicus of a coarsely silicified shell, showing its nearly even slope. 
Blacl{ 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. 

Figs. 9 and 10 BUCANIA MINNESOTENSIS U. and S ....... _. _ ..... " _ ....... _. .... .... ... . .. .. .... .. 887 

Figs. 11 and 12 

Figs. 13 to 15 

Figs. 16 to 19 
16 to 18 

19 

Figs. 20 to 23 
20 and 21 

22 and 23 

Figs. 24 and 25 

Figs. 26 to 29 
26 to 28 

29 

Two views of the type of this species. Stones River group, Oannon Falls, Minne­
sota. The specimen is a cast of the interior and slightly distorted, but pre­
serves Rome 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. 

BUCANIA ELLIPTICA U. and S. _ .................................. " ............... . 
Two views of the cast regarded as the type of this species. Fusispira bed, Tren­

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

BUCANIA RUGATINA Ulrich ....................................................... . 
Three views of a silicified shell, imperfect at the aperture. Upper part of Tren­

ton group, near Burgin, Kentucky 

BUCANIA SUBLATA U. and S ....... " ............................................. . 
Three views of It small silicified specimen. The surface markings have been 

destroyed excepting for a short distance beneath the e(lge of t,he 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. 

B UCANIA SUBANGULATA Ulrich ...................... ·.···························· 
An imperfect and somewhat macerated silicified example, showing the angular 

dorsum and part of the expanded apertural margin. Trenton group, near Bur-
gin, Kentucky. . 

A similar specimen from the same locality, showing the slit-band and surface 
markings. 

BUCANIA LINDSLEYI Safford sp ............. -...................................... . 
Two views of the original type of this species. Trenton group, DeKalb county, 

Tennessee. The specimen is partly coated by a parasitiC bryozoan, as shown in 
Safford's figures, but we thought it best to draw it without these disfiguring 
patches. 

BUCANIA MICRONEMA Ulrich ............... ·························· ........... . 
Three views 0 the silicified type, showing the unusually rapid expansion of the 

volutions Trenton group, Danville, Kentucky. . . 
Part of dorsum of same x2, showing the delicate surface marklOgs, the postenor 

end of the slit, and the slit-band. 
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BUCANIA EMMONSI U. and S ..................... , .. .......................... 887 
Dorsal and lateral views of a specimen from the "Oentrallimestnne" 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 froru 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 (L e, about half a turn) is 
broken away. 

Figs. 4 to 8 BUCANIA HALLI U. and S .............................. ,.... ........ ........... .... tl86 
4 and 5 Two views of a specimen retaining surface markings. A bout one-third of last 

6 

7 
8 

whorl broken away. Stones Ri ver group, Oannon Falls, Minnesota. 
View of the umbilicus of a coarsely silicified shell, showing its nearly even slope. 

Blacl{ 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. 

Figs. 9 and 10 BUCANIA lIIINNESOTENSIS U. and S..... . ... .... . . ... .. . . . .. .. .... .... ... . .. .. .... .. 887 

Figs. 11 and ]2 

Figs. 13 to ]5 

Figs. 16 to 19 
16 to 18 

19 

Figs. 20 to 23 
20 and 21 

22 and 23 

Figs. 24 and 25 

Figs. 26 to 29 
26 to 28 

29 

Two views of the type of this species. Stones Ri ver gTOUp, Oannon Falls, Minne­
sota. The specimen is a cast of the interior and slightly distorted, but pre­
serves Rome 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. 

BUCANIA ELLIPTrCA U. and S ..................................................... . 
Two views of the cast regarded as the type of this species. Fusispira bed, Tren­

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

BUCANIA RUGATINA Ulrich ....................................................... . 
Three views of a silicified shell, imperfect at the aperture. Upper part of Tren­

ton group, near Burgin, Kentucky 

BCCANIA SUBLATA U. and S ................................................•...... 
Three views of It small silicified specimen. The surface markings have been 

destroyed excepting for a short distance beneath the e(lge of the lower lip (see 
figure 18). Trenton group, near Burgin, Kentucky. 

Imperfect cast of the interior, probably of this species. Ston~s River group, Min­
neapolis, Minnesota. 

B UCANIA SUBANGULATA Ulrich ............................. · .... ·.···· .. ·· ...... ·· 
An imperfect and somewhat macerated silicified example, showing tbe angular 

dorsum and part of the expanded apertural margin. Trenton group, near Bur-
gin, Kentucky. . 

A similar specimen from the same locality, showing the slit-band and surface 
markings. 

BUCANIA LINDSLEYI Safford sp .................................................. -.. 
Two views of the original type of this species. Trenton group, DeKalb county, 

Tennessee. The specimen is partly coated by a parasitiC bryozoan, as shown in 
Safford's figures, but we thought it best to draw it without these disfiguring 
patches. 

BUCANIA MICRONEMA Ulrich ............... ·························· ........... . 
Three views 0 the silicified type, showing the unusually rapid expansion of the 

volutions Trenton group, Danville, Kentucky. . . 
Part of dorsum of sallle x2, showing the delicate surface lllarklIlgs, the poster lOr 

end of the slit, and the slit-band. 
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Figs. 30 to 33 BUCANIA FRANKFORTENSIS Ulricb...... .. .. .. .. .... .. .... .. .. .. .. .. .. .. .. .. .. .. .. 891 

Four views of tbe silicified sbell upon whicb tbe 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....................................................... 896 
Two views of the incomplete type of this remarkable species. Trenton group, 

DeKalb county, Tennessee. 

Figs. 36 to 40 
36 

37 
38 and 39 

40 

l!'igs.41 to 44 
41 

42 and 43 
44 

Figs. 45 and 46 

BUCANIA NASHVILLENSIS Ulrich .................................................. . 
Basal view of a macerated specimen from the Trenton at Nashville, Tennessee, 

possessing unusually thick inner lip. 
A pertural view of another specimen from this locality. 
Two views of an incompiete but otherwise well preserved shell from DeKalb 

county, Tennessee, showing form of aperture, the slit and surface markings. 
Small part of dorsal surface of same showing the slit-band and surface markings. 

BUCANIA NANA Ulrich ............................................................ . 
Lateral view of an average specimen of this small species. 
Apertural and lateral views of same, x2. 
Part of the dorsal surface of another specimen, x3, showing exceedingly delicate 

strial connecting the regular tra.nsverse lines. The line at the bottom of the 
figure shows the convexity of the dorsal surface. Trenton group, near Burgin, 
Kentucky. 

BUCANIA NANA var. SUBPATUJ,A Ulrich ....................................•...... 
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. 

890 

895 

896 

Fig. 47 BUCANIA SINGULARIS Ulrich........ . . . . . . .. . . . . .. . . . . . . . . . . .. .. . . . . . . . . . . .. .... .. 894 
Dorsal view of a specimen that is largely overgrown by a delicate bryozoan, 

0bscuring the finer surface markings. Upper part of Trenton group, Nash-
ville. Tennessee. 
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Figs. 30 to 33 BUCANIA FRANKFOR'l'ENSIS Ulrich...... .... .... .......•..•....... .... ............ 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 PERACU'l'A Ulrich ....................................... ·............... 896 
Two views of the incomplete type of this remarkable species. Trenton group, 

DeKalb county, Tennessee. 

Figs. 36 to 40 BUCANIA NASHVILLENSIS Ulrich................................................... 890 
36 Basal view of a macerated specimen from the Trenton at Nashville, Tennessee, 

possessing unusually thick inner lip. 
37 A pertural 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 to 44 BUCANIA NANA Ulrich............................................................. 895 
41 

42 and 43 
44 

Lateral view of an average specimen of this small species. 
Apel'tural and lateral views of same, x2. 
Part of the dorsal surface of another specimen, x3, showing exceedingly delicate 

striffi connecting the regular transverse lines. The line at the bottom of the 
figure shows the convexity of the dorsal surface. Trenton group, near Burgin, 
Kentuck.Y. 

Figs. 45 and 46 BUCANIA NANA var. SUEPATULA Ulrich........................................... 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...................................................... 894 
Dorsal view of a specimen that is largely overgrown by a delicate bryozoan, 

'lbscuring the fiuer surface markings. Upper part of Trenton group, Nash-
ville, Tennessee. 
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Figs. 1 to 6 CONRADELLA OBLIQUA U. alJd S................... ............................... 906 
1 Lateral view of an almost perfect and unusually large specimen. showing the 

decided obliquity of the transverse lamellm which characterizes this specie~. 
Shales of the Black River group, Cannon Falls, Minnesota. 

2 and 3 Two views of another specimen, slightly exceeding the average size. St. Paul, 
Minnesota. 

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

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

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

Figs. 7 to 10 CONRADELLA FIlliBRIATA U. and S................ ................................ 907 

7 and 8 

9 

10 

(See also plate LXII.) 

Two views of a large specimen. Stones River group, Minneapolis, Minnesota. 
The umbilicus is filled with stony matter and the left side of the aperturaJ 
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 fine 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. 

Fig. 11 CONRADELLA IMBRICATA Meek and Worthen sp ......... " . . . .. . .... .. .. .. .. .... .. 911 
Lateral view of a small but highly characteristic specimen of this species. 

Trenton group, Alexander county, Illinois. 

Figs. 12 to 15 CONRADELLA ELEGANS Miller sp........................................ .......... 911 
12 Lateral view of a specimen of the usual size, Lorraine group, Cincinnati, Ohio. 

13 and 14 Lateral. view of the natural size, and apertural view x2, of the largest specimen 
seen; from the same locality. 

15 Small portion of the left dorsal slope of same, x4. 

Figs. 16 to 18 CONRADELLA GRANDlS Ulrich .................................................... · 908 

16 and 17 

18 

Figs. 19 to 22 
19 to 21 

22 

Figs. 23 to 26 
23 and 24 

25 

26 

(See also plate LXII.) 

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 sbell with the broken 
bases only of the transverse lamellGB. 

Small part of the side of another specimen showing the imbricating lamellm 
entire. 

CONRADELLA TRIANGULARIS U. and S ......................................... .. 
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 the 
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. 

CONRADELI,A BELLULA Ulrich ............... ······································ 
Lateral and apertural views, the first of the natural size, tbe 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. 1 to 6 OONRADELLA OBLIQUA U. aud S................... ..................... .......... 906 
1 Lateral view of an almost -perfect and unusually large specimen, showing the 

decided obliquity of the transverse lamellre which characterizes this specie~. 
Shales of the Black River group, Oannon Fall,;, Minnesota. 

2 and 3 Two views of another specimen, slightly exceeding the average size. St. Paul, 
Minnesota. 

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

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

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

Figs. 7 to 10 OONRADELLA FIMBRIATA U. and S................................................ 907 
(See also plate LXII.) 

7 and 8 Two views of a large specimen. Stones River group, Minneapolis, Minnesota. 
The umbilicus is filled 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. 

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

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

Fig. 11 OONRADELLA IMBRICATA Meek and Worthen sp................................... 911 

Figs. 12 to 15 
12 

13 and 14 

15 

Lateral view of a small but highly characteristic specimen of this species. 
Trenton group, Alexander county, Illinois. 

OONRADELLA ELEGANS Miller sp ................................ ·.· .............. . 
Lateral view of a specimen of the usual size, Lorraine group, Cincinnati, Ohio. 
Lateral view of the natural size, and apertural view x2, of the largest specimen 

seen; from the same locality. 
Small portion of the left dorsal slope of same, x 4• 

911 

Figs. 16 to 18 OONRADELLA GRANDIS Ulrich ........................... " ...... .... .. .... .. . .. . . . 908 

16 and 17 

18 

Figs. 19 to 22 
19 to 21 

22 

Figs. 23 to 26 
23 and 24 

25 

(See also plate LXII.) 

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 lamellre. 

Small part of the side of another specimen showing the imbricating lamellm 
entire. 

OONRADELLA TRIANGULARIS U. and S ......................................... .. 
Lateral views of three specimens showing very decided variability in the 

number of the transverse imbrications. All are from the 8tones River group; 
the first, from Beloit, Wisconsin, has unusually numerous imbrications; in the 
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 ........ ············································· 
Lateral and apertural views, the first of the natural size, the second x2.4, of 

an apparently perfect example. Lorraine group, Oovington, Kentucky. 
Part of a dorsal view of same x4, showing the slit-band and wavy surface 

imbrications. 
26 Small part of surface in a lateral view, x4. 
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Figs. 27 to 29 OONHADELLA DYERI var. CELLULOSA U. and S.............................. ...... 910 

27 Lateral view, mostly in outline only, of a good specimen. Olitambonites bed, 
Trenton group, Oannon Falls, Minnesota. 

28 and 29 Small portions of the sides of the outer whorl, x4 and x8, showing the peculiar 

Figs. 30 to 

Figs. 34 to 
34 to 

33 
30 

31 

32 
33 

38 
36 

surface markings. The right side of th(jse figures is anterior. 

OONRADELLA DYER! Hall sp ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ........... 909 
Lateral view, in outline, of a nearly complete shell. Richmond group, Butler 

county, Ohio. 
Apertural view of another specimen, >-:2. This specimen, now incomplete, was 

perhaps a half turn larger than the preceding. It is from the same locality. 
Part of the right side of same, x4. 
Inner whorls of same, x 10. 

SALPINGOSTOlVIA BUELLI Whitfield sp ........ :.............. ...................... 900. 
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 the apertural portion of the internal 
castas been removed and the remaining radially marked expansion therefore 
represents an impres~ion of the exteriol' of the shell and not of the interior. 

Figs. 39 and 40 SALPINGOST03IA RIOHlIlONDENSIS Ulrich........................................... 903 
Two views of a nearly complete cast of the interior, from Richinond, Indiana. 

Figs. 41 to 44 BucANIA PUNCTllfRONS Emmons................................................... 894 
41 Apertural view of a good specimen. The reticulated surface markings are 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 SIllWLATRIX Urich.............................. .... .... .... ........ .... 892 
(See also plate LXIII.) 

Lateral view of the specimen illustrated on plate LXIII. It is a cast of the 
interior and almost perfect. Imperfect specimens are very liable to confusion 
with the associated Salpinqostoma 1'ichmondensis figured on this plate . 

. Figs. 46 to 48 BUCANIA CRASSA Ulrich............................................................ 8&3 
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. 

Figs. 27 to 29 
27 

28 and 29 

Figs. 30 to 33 
30 

31 

32 
33 

Figs. 34 to 38 
34 to 36 
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CONHADELLA DYERI var. CELLULOSA U. and S.............................. ...... 910 

Lateral view, mostly in outline only, of a good specimen. Clitambonites bed, 
Trenton group, Cannon Falls, Minnesota. 

Small portions of the sides of the outer whorl, x4 and x8, showing the peculiar 
surface markings. The right side of these figures is anterior. 

CONRAD ELLA DYERI Hall sp ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ........... 909 
Lateral view, in outline, of a nearly complete shell. Richmond group, Butler 

county, Ohio. 
Apertural view of another specimen, >.:2. This specimen, now incomplete, was 

perhaps a half turn larger than the preceding. It is from the same locality. 
Part of the right side of same, x4. 
Inner whorls of same, xlD. 

SALPINGOSTOMA BUELLI Whitfield sp....... ................ ...................... 900 
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 Geolog-ical 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 impres~ion of the exterior of the shell and not of the interior. 

Figs. 39 and 40 SALPINGOST02IIA RIOHilLONDENSIS Ulrich. .... .. .. . . . . .. .. .. .... .. .... .... .... .. .... 903 

Figs. 41 to 44 
41 

42 
43 

Two views of a nearly complete cast of the interior, from Richinond, Indiana. 

BUOANIA PUNCTIFRONS Emmons .................................................. . 
Apertural view of a good speci men. The reticulated surface marki ngs are omitted 

except on the umbilical slope on the right side of the figure. Lower part of 
Trenton group, Nashville, Tennessee. 

Small portion of the markings of same, x5. 
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. 

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. 

894 

Fig. 45 BUOANIA SIllIULATRIX Urich.............................. . . . . . . . . . . . . . . . . . . . . . . . . 892 
(See also plate LXIII.) 

Lateral view of the specimen illustrated on plate LXIII. It is a cast of the 
interior and almost perfect. Imperfect specimens are very liable to confusion 
with the associated Salpinqostoma 1'ichmondensis figured on this plate . 

. Figs. 46 to 48 BUOANIA ORASSA Ulrich................. .......................................... 8&3 
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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Figs. 1 to 6 
1 

2 
3 

4 

5 
6 

Figs. 7 to 9 
7 and 8 

9 

Figs. 10 to 13 

Figs. 14 to 17 

Figs. 18 to 20 
18 

19 
20 

Figs. 21 to 23 
21 and 22 

23 

Figs. 24 to 29 
24 to 26 
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RAPHIS'l'OlVIA PERACUTUM U. and S. . . . . . . . . . . . .... .... .. .. . . . . . . . . .. .. .... .... . . . . 940 
Outline view of the fiat 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 aeute periphery and slightly 

sunken spire. 
Small portion of outer whorl of figure I, 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 speeimen. 

RAPHISTOlVIA RIOHMONDENSE Ulrich. ............................................ 941 
Two views of a speeimen retaining some of the shell. Riehmond 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. Tbe latter forms 
the lower boundary of the figure. 

RAPHISTOMINA RUGATA U. and S ............................................... . 
Four views, the last of the natural size, the otherR x2, of an entire east, 

apparently of the exterior of the shell. The unusual strength of the 
transvtJrse striae is the most striking of the speeific peeuliarities of this 
species. Trenton group, Clitambonites bed, Goodhue eounty, Minnesota. 

RAPHISTOMINA lIWDESTA Ulrich ................................................... . 
Four views, the first of the natural ::li7,e, the others x2, of the silieified type of 

this species. The peripheral wrinkles shown in figure 16 may have extended 
all around originally. Stones River group, Murfreesboro, Tenn. 

RAPilISTOMIN A LAPIOIDA Salter sp ............................. " .............. .. 
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 ............................... · ......... ····· 
Two views of a coarsely silicified shell of this speeies. The surfaee markings 

are very obscure except on a small portion of the upper part of figure 22 
where the denticulations of t,he peripbery also are shown. Blaek River group, 
Mercer county, Kentucky. 

Dorsal view of a partial cast of the interior from the same loeality, showing 
the obscure ridge beneath the peripheral angle. 

LIOSPIRA MICULA Hall sp.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .............. . 
Three views of a large and nearly perfect example of this species. Utiea group, 

Covington, Kentueky. 
Portion of the under side of same, x5, showing surfaee markings and lower part 

of peripheral band. The portion of the latter exposed in this view is very 
narrow. 

944 

943 

942 

943 

994 

28 Portion of upper side of last whorl of same, x5, showing delieate lines. of 
growth, the broad and fain tly defined peripheral band, and obseure revolvlUg 
lines on the latter. Such revolving lines often extend over the whole upper 
side of the whorls. 

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

Figs. 1 to 6 
1 

2 
3 

4 

5 
6 

Figs. 7 to 9 
7 and 8 

9 
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RAPHISTOlIIA PERACUTUM U. and S. . . . . . . . . . . . .... .... .. .. .. . . . . .. ...... .. .... .. . . 940 
Outline view of the flat side of a specimen preserving the shell with some of the 

surface markings. Otenodonta bed, Black River group, near Oannon Falls, 
Minnesota. 

Urn bilical side of the same, x2. 
Apertural view of same, x2, showing extremely aeute periphery and slightly 

sunken spire. 
Small portion of outer whorl of figure I, 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 RIOHMONDENSE Ulrich. ............................................ 941 
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. 

Figs. 10 to 13 RAPRISTOMINA RUGATA U. and S..... ...... .... ........... ...................... 944 
Four views, the last of the natural size, the otherR 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. 

Figs. 14 to 17 RAPHISTOMfNA llWDESTA Ulrich.................................................... 943 

Figs. 18 to 20 
18 

19 
20 

Figs. 21 to 23 
21 and 22 

23 

Figs. 24 to 29 
24 to 26 

27 

Four views, the first of the natural 6ize, the others x2, of the silicified type of 
this species. The peripheral wrinkles shown in figure 16 may have extended 
all around originally. Stones River group, Murfreesboro, Tenn. 

RAPIlISTOMIN A LAPIOIDA Salter sp ............................. " ............... . 
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 ............................................ . 
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 flgure 22 
where the denticulations of t,he periphery also are shown. Black Ri ver 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. 

LIOSPIRA MICULA Hall sp.... . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . .. . .... , ......... . 
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. 

28 Portion of upper side of last whorl of same, x5, showing delicate lines 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. 

29 Peripheral portion of pr~ceding more highly magnified (x10) giving an idea of 
the exceeding delicacy of the markings. 

942 

943 

994 



Figs. 30 to 34 
30 to 32 

33 and 34 
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LIOSPIRA OBTUSA U. and S ........................... ".,., ......... ;" ........ ". 997 

Three views of a large specimen, chiefly a cast of the interior. showing the 
obtuse periphery and in flgure 32 the great thickness of the shell in the 
umbilical region. The latter, however, seems never to have been completely 
fllled, a small perforation occurring 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. 

Figs. 35 to 37 LIOSPIRA ANGUSTAT A U. and S .. , ..... ., ................ , ................ , ... ,.. 997 

35 and 36 

Figs. 38 to 44 
38 

39 

40 
41 and 42 

43 

44 

Figs. 45 to 47 
45 

46 and 47 

(See also plate LXIX.) 

Two views of a large specimen retaining considerable of the shell. Fusispira 
bed, Trenton group, Wykoff, Minnesota. 

Vertical section of a small specimen showing narrow umbilical perforation and 
rapidly increasing shell surrounding it; from same locality. 

LIOSPIRA PIWGNE Billings sp .... , .... ,.,', ............... , ...... , ... , ........ ,." 
Under side of a specimen from the Fusispira bed of the Trenton group at 

Wykoff, 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. 

Verticill 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. 

LIOSPIRA PERSIMILIS Ulrich .......... ,., ........ , ... , .... , .. , ..... , ............. . 
Apical sifle 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. 30 to 34 
30 to 32 

33 and 34 

PAGE. 
LIOSPIRA OBTUSA U. and S ............................. "..................... .... 997 

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

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

Figs. 35 to 37 LroSPIRA ANGUSTATA U. and S ........ "........................................ 997 

35 and 36 

:n 

Figs. 38 to 44 
38 

39 

40 
41 and 42 

43 

44 

Figs. 45 to 47 
45 

46 and 47 

(See also plate LXIX.) 

Two views of a large specimen retaining considerable of the shell. Fusispira 
bed, Trenton group, Wykoff, Minnesota. 

Vertical section of a small specimen showing narrow umbilical perforation and 
rapidly increasing shell surrounding it; from same locality. 

LroSPIRA Pl{OGNE Billings sp ................................................ . 
Under side of a specimen from the Fusispira bed of the Trenton group at 

Wykoff, 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. 

Verticill 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. 

LIOSPIRA PERSIMILIS Ulrich ..................................................... . 
Apical si(le 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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J!igs. 1 and ~ 

1 

2 

LIOSPIR.A. .A.NGUST.A. T.A. U. and IS ............ , . . . .. .........•...................... 9.97 
(See alBo plate LXVIU.) 

Vertical section of a large specimen, chiefly a cast of the interior, showing 
thickness of sbell in the umbiliclls. The sutures in this specimen are uDl\.sually 
deep. Trenton group, Wykoff, Minnesota. 

Under side of the specimen figured on plate LXVIII (figures 35 and 36), showing 
the narrow umbilical perforation and thick shell surrounding it. Though 
tbe 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. _ 

Figs. 3 to 
3 to 

8 LrosPIRA VITRUVIA Billings sp.... ........ .... .... .... ......... .................. 995 
5 Three views of a cast of the interior, from tbe Stones River group at Beloit, 

6 

7 and 8 

Figs. 9 to 14 
9 to 12 

13 

14 

Figs. 15 to 17 

Figs. 18 to 20 
18 

19 and 20 

Figs. 21 to 25 
21 

22 

23 to 25 

Figs. 26 to 29 
26 

27 to 29 

Figs. 30 to 32 
30 and :31 

32 

Figs. 33 to 36 

Figs. 37 to 41 
37 and 39 

38 
40 and 41 

Figs. 42 to 46 
42 and 43 

44 
45 

46 
Figs. 47 to 50 

47 and 48 

49 

50 

Wisconsin. The concavity of tbe upper side of the outer volution is usually 
somewbat less, while the bigbt of tbe casts is commonly a trifle greater 
among Minnesota specimens of tbis species. 

Vertical section of tbe outer whorl of another specimen from Wisconsin, agreeing 
witb the preceding and sbowing tbe outline generally pertaining to Wisconsin 
representati ves of the species. Geological and Natural History Survey of 
Minnesota, Museum Register No. 7287. 

Vertical sections of two specimens from the Vanuxemia bed of the Stones 
River group of Minnesota, tbe first from Minneapolis, tbe second from Cannon 
Falls. Botb retain tbe sbell in tbe umbilicus and sbow, one more distinctly 
than the ot;ler, the angular border of tbe large umbilical perforation whicb is 
cbaracteristic of tbe species. . 

EOTOMARIA CANALIFERA Ulricb................................................... 1002 
Four views of an average example of tbis species. Lowest division of the Stones 

River group, Murfreesboro, Tennessee. 
Surface markings of the upper side and contour of same portion, x2, of a large 

specimen from the same ·ocality. The upper slope of tbe contour line is a little 
too steep in tbe figure. 

Outline view of a tbird specimen; the aperture is broken away but the spire is 
almost complete and sbows the gradual increase of tbe apical angle. 

EOTOllIARIA LABIOSA Ulricb .......................... · ............. ·............... 1003 
Three views of a nearly entire silicified shell, sbowing the great strength of the 

inner lip which distinguisbes tbe species from E. canalifem. Stones River 
group, Murfreesboro, Tennessee. 

EOTOlllARIA VICINUS U. and S ................. '" ... .... . . .. .... .... .. . . .... ....... 1003 
Dorsal view of a cast of the interior from tbe Stones River grou p at Minneapolis. 

Minnesota. Geological and Natural History Survey of Minnesota, Museum 
Rt'gister No. 5106. 

Apertural and basal views of a smaller and relatively bigber cast from tbe same 
borizon at Minf'ra\ Point. Wisconsin. The species is c'osely related to E. dryope 
Billings sp., but has a more evenly conical spire. 

EOTOJlIARIA DRYOPE Billings sp .................... ' ............................. 1003 
Dorsal view of a large sbell of this species from the Black River group of centra! 

Tennessee. Prof. J. M. Safford's collection. 
Section of a wborl taken from a smaller specimen collected at tbe same locality 

as tbe preceding. 
Three views of a good cast of the interior, tbe spire sligbtly lower tban usual for 

tbe species. Stones River group, Cannon Falls, Minnesota. 
EOTOlllARIA SUPRACINGULATA Billings sp.... .... .......................... ...... 1004 

Gutta perch a impres&ion from an incomplete natural mold of tbe exterior. Stones 
River group, Beloit, Wisconsin. 

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

LroSPIRA SUBCONCA Y A Ulrich..................................................... 999 
'1'wo views of an average example. Stones River group, Murfreesboro, Tennessee. 
The upper side of a large specimen, from tbe same locality, sbowing the fine sur-

fac:e markings. The latte! are more delicate tban they appear in the figure. 
LrosPIRA (?) RUGATA Ulricb....................................................... 999 

Four views of an average example of tbis species. Tbe shell bas suffered from 
maceration yet preserves distinct remains of tbe transverse wrinkles. Rich­
mond group, McKinneys, Kentucky. 

LIOSPIRA (?) MUNDULA Ulricb...................................................... 9.99 
Two views of a specimen, medium in size and proportions. As usual tbe surface 

markings are very obscure. Upper part of Trenton group, Danville, Kentucky. 
Upper side of a similar speCimen. 
Two views of a large shell, imperfect at the mouth but preserving unusually dis­

tinct lines of growth. Formation and locality same as preceding. 
LrosPIR.A. (?) ANGULATA Ulrich.... .... .... .. .... ...... .......... .. .... .... ......... 1000 

Lower and upppr sides of a silicified sbell, sbowing tbe angular border of the 
umbilicus. Black River group, Mercer county, Kentucky. 

Umbilical side of a cast of the interior from the same locality. 
A large cast of tbe interior, the inner wborls restored from another specimen. 

Locality same as preceding. 
Apertural view of original of figures 42 and 43. 

CLATHROSPIRA SUBCONIC.A. Hall sp.... .... .... ... ............. ................ ..... 1006 
. (See also plate LXX.) 

Two v~ews of a cast or the interior from tbe Stones River group at Beloit, Wis­
conslO, showing an unusual feature in tbe large pits in the peripheral band. 

Anotbe~ cast from Beloit with unusually strong ribs on tbe upper slope of the last 
volutIOn. 

Cast of the interior of a large and typical shell from tbe Vanuxemia bed at 
Minneapolis. Geological and Natural History Survey of Minnesota, Museum' 
Rt'g-ister No. 5037. 

Fig. 51 CLATHROSPIRA CONYEX.A. U. and S...................................... .... .. .. .. 100'7 
Dors!,!l yiew of a specimen from tbe Stones River group in Calhoun county, 

Ilhnols. The upper slope of the whorls is more convex than in G. subconica. 

·Wigs. 1 and ~ LIOSPIRA ANGUSTATA U. and :s............. ..... ................................ 997 
(See alBo plate LXVIII.) 

1 

2 

Vertical section of a large specimen, chiefly a cast of the interior, showing 
thickness of shell in the umbiliclls. The sutures in this specimen are unu.sually 
deep. Trenton group, Wykoff, Minnesota. 

Under side of the specimen figured on plate LXYIII (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. 

Figs. 3 to 
3 to 

8 LIOSPIRA YITRUYIA Billings sp.... ........ .... .... .... ......... .................. 995 
5 Three views of a cast of the interior, from the Stones River group at Beloit, 

6 

7 and 8 

Figs. 9 to 14 
9 to 12 

13 

14 

Figs. 15 to 17 

Figs. 18 to 20 
18 

19 and 20 

Figs. 21 to 25 
21 

22 

23 to 25 

Figs. 26 to 29 
26 

27 to 29 

Figs. ao to 32 
30 and :31 

32 

Figs. 33 to :36 

Figs. 37 to 41 
:37 and 39 

38 
40 and 41 

Figs. 42 to 46 
42 and 43 

44 
45 

46 
Figs. 47 to 50 

47 and 48 

49 

50 

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 
representati ves of the species. Geological and Natural History Survey of 
Minnesota, Museum Register No. 7287. 

Vertical sections of two specimens from the Vanuxem!a 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 ot:ler, the angular border of the large umbilical perforation which is 
characteristic. of the species. . 

EOTOMARIA CANALIFERA Ulrich................................................... 1002 
Four views of an average example of this species. Lowest division of the Stones 

River group, Murfreesboro, Tennessee. 
Surface markings of the upper side and contour of same portion, x2, of a large 

specimen from the same ·ocality. The upper slope of the contour line is a little 
too steep in the figure. 

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. 

EOTOllIARIA LABIOSA Ulrich........................................................ 1003 
Three views of a nearly entire silicified shell, showing the great strength of the 

inner lip which distinguishes the species from E. canalifem. Stones River 
group, Murfreesboro, Tennessee. 

EOTOllIARIA YICINUS U. and S ................. '" ... .... . . .. .... .... .. . . .... ..•.... 1003 
Dorsal view of a cast of the interior from the Stones River group at Minneapolis. 

Minnesota. Geological and Natural History Survey of Minnesota, Museum 
Rt'gister No. 5106. 

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

EOTOilIAnIA DRYOPE Billings sp...... . . .. .. ... . . . . .. ............................. 1003 
Dorsal view of a large shell of this species from the Black River group of central 

Tennessee. Prof. J. M. Safford's collection. 
Sec.tion of a whorl taken from a smaller specimen collected at the same locality 

as the preceding. 
Three views of a good cast of the interior, the spire slightly lower than usual for 

the species. Stones River group, Cannon Falls, Minnesota. 
EOTOllIARIA SUPRACINGULATA Billings sp.... .... .... . . . . .... .... . .. . ...... ...... 1004 

Gutta percha impress-ion from an incomplete natural mold of the exterior. Stones 
River group, Beloit, Wisconsin. 

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. 

LroSPIRA SUBCONCA Y A Ulrich..................................................... 999 
Two views of an average example. Stones River group, Murfreesboro, Tennessee. 
The upper side of a large specimen, from the same locality, showing the fine sur-

fa(;e markings. The latte! are more delicate than they appear in the figure. 
Lro8PIRA (?) RUGATA Ulrich ........... _ .. .... ........ .... .... ................ ..... 999 

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, Kentucky. 

LroSPIHA (?) :!I-IUNDULA Ulrich...................................................... 999 
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. 
Upper side or a similar specimen. 
Two views of a large shell, imperfect at the mouth but preserving unusually dis­

tinct lines of growth. Formation and locality same as preceding. 
LIOSPIRA(?) ANGULATA Ulrich ..................................................... 1000 

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

Umbilical side of a cast (If the interior from the same locality. 
A large cast of the interior, the inner whorls restored from another specimen. 

Locality same as preceding. 
Apertural view of original of figures 42 and 43. 

CLATHROSPIRA SUBCONICA Hall sp.... .... .... ... ............. ................ ..... 1006 
. (See also plate LXX.) 

Two v~ews of a cast or the interior from the Stones River group at Beloit, Wis­
consIll, showing an unusual feature in the large pits in the peripheral band. 

Anothe~ cast frolll Beloit with unusually strong ribs on the upper slope of the last 
volutlOn. 

Cast of the interior of a large and typical shell from the Vanuxemia bed at 
Minneapolis. Geological and Natural History Survey of Minnesota, Museum' 
Reg-ister No. 5037. 

Fig. 51 CLATHROSPIRA CONYEXA U. and S...................................... .... .. .... 1007 
Dors~l yiew of a specimen from the Stones River group in Calhoun county, 

IlIlllOlS. The upper slope of the whorls is more convex than in O. subconica. 
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Figs. 1 to 4 
1 and 2 

3 

4 

Figs. 5 and 6 

5 

6 

Fig. 7 

Figs. 8 to 10 
8 

9 
10 
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PAGE. 
OLATHROSPIRA CONICA U. and S........ . . . . . . . . . .. . 1008 

Basal ~n~ dorsal views of a rather small cast of 'th~' i'~t~;i~;'" 'T'r'e'~t~~' g~~'~p 
(FusI.splra bed), near Cannon Falls, Minnesota. 

A testlferous ~xample from the. Ctenodont.a oed of ~he Black River group, at 
Ohatfield, Mmnesota. As usual the surface markmgs are very imperfectly 
preserved. 

Small por~ion showing. weather~d surface markings, and profile outline of last 
:-vhorl, xli, as shown lil a speclmen from Goodhue county where it was found 
1U the Otenodonta bed. 

CLATHROSPIHA SUBCONICA Hall . (See al;~ 'p\~t~ 'LXI'X:)' .................................... . 
Surface markmgs ann profile outline of last whorl of a small but well preserved 
.ex~mple, x2. Black River limestone, Tennessee. 

SimIlar, figures .taken from a young example found in the upper member of 
.the b~one~ Rl ver group near Lebanon, Tennessee. In this specimen the 
revolvlDg hnes on the upper slope appear not to cross the lines of growth. 

PLETHOSPIHA STRIATA Ulrich ..................................................... . 
Apertural view. of. an i~lperfect specimen, showing the comparatively low spire 
a~d coarse nb-hke hnes of growth which are characteristic of the species. 
RIchmond group, Butler county, Ohio. 

PLETHOSPIRA SEMELE Hall ...................................................... . 
View of an incomplete example, preserving the surface markings. Utica'group, 

near Graf, Iowa. • 
Portion of last whorl of same magnified. 
A cast o~ 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 fiat but almost as distinctly 
coneave as on the exterior of the shell. 

1006 

1011 

1010 

Figs. 11 and 12 SEELYA MUNDULA Ulrich ........................................................ . 
Two specimens of this species, the second somewhat shortened by pressure 

1012 

Figs. 13 and 14 

Figs. 15 to 17 
15 

16 and 17 

Figs. 18 to 36 
18 and 19 

20 to 22 

23 to 25 

26 to 29 

30 to 36 

from the lower half of the Lorraine group at Newport, Kentucky. ' 

HORlIlOTOMA TRENTONENSIS U. and S .............. , ............................. . 
Two views ?f a rather R~all but almost perfect cast of the interior, retaining, 

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

HORlIlOTOl\IA BELLIOINCTA Hall.. .. . . . . . .. .. . .................................... . 
An average cast of the interior of this species, showing that it has a wider apical 

angle and more depressed and. tp.erefore, relatively more numerous volutions 
than H. tJ'eiltonen.~is. Clitambonite'l bed of the Trenton group, Goodhue county, 
Minnesota. 

Another specimen, from the same locality. retaining some of the surface 
markings. The greater part of tbe last whorl is broken away so as to expose 
(see fig. 17) the filling of the small umbilical perforation. 

HORMOTOl\IA GRACILIS Hall, and varieties ......................................... . 
Two views, natural size and a PQrtion magnified, of a specimen of what we regard 

as the typical form of this species. Utica group, Graf, Iowa. 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. angustata (Hall), the second is a typical g1'C!Cilis, 
the third has unusually angular whorls and may be compared with 
var. subanglllatrt. See figs. 42 and 48. 

Three figures of the var. sublaxa, The first i~ 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 re~ulting oblirluity of the sutures which distin­
guishes this variety from the others. The second figllfe represents the two 
lower whorls of same, x2, while the third figllfe represents a portion of another 
specimen also x2. Both of these fig?-res show that the ~and i~ considerably 
wider than in other forms of the speCIes. Trenton formatIOn, Lmcoln coun ty, 
Missouri. 

Four figures of the var. nwltivolvis. The first represents an almost entire shell, the 
second and third OPPOSite v.iews o.f a le.ss p~rf~ct e,xample, tl!e fourth an unusu­
ally small specimen. ThIS vanety IS dlstmgu.lshed by ItS more numerous 
whorlR. Richmond group, near Spnng Vall.ey, ~IDneso~a. . . 

Seven figures of specimens which we have I~en~lfied WIth the .varlety of thIS 
species which Hall described in 1847 as JtIH1'ch~sonta angustatct. Flg. 30 represents 
a weathered example from the Stones B:iver gr~up, a~ High Bridge, Ke~tucky. 
The original of fig. 31 is.a gutta perc~a l~preSSl?~ of a natural ~1~uld In rock 
from an equivalent hOrIzon at Belolt, WisconslD, that of fig. ~2 IS from t):1e 
Phylloporina bed of the Black River gr.oup ~ear Cannon ~alls, Mmnesota. Fig. 
33 shows two whorls, x2, of a Black Rlver hmestOf!e speCImen from T~nnessee. 
Figs. 34 and 35 represent OPPOSite views of two speCImen~ from t~e UtICa group 
at Newport, KentucI{y, and fig. 36 the lower part of a thud speCImen from thiS 
locality. The last shows the form of the apertural notch. 
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1 and 2 

3 

4 

Figs. 5 and 6 
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Fig. 7 
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OLATHROSPIRA CONIC A U. and S 1008 
Basal !ln~ dorsal views of a rathe~ 's~~il' 'c'~;t 'of 't'h~' i'~t~;i~;:' 'T'r'e'~t~~' g'r~'~p 

(FusI.splra bed), near Cannon Falls, Minnesota. 
A testlferous ~xample from the Ctenodonta oed of the Black River group at 

Ohatfleld, MInnesota, As usual the surface markings are very imperfe~tly 
preserved. 

Small por~ion showing. weather~d surface markings, and profile outline of last 
:whorl, x~, as shown In a speclmen from Goodhue county where it was found 
In the Otenodonta bed. 

CLATHROSPIHA SUBCONICA
S 

HalL ............................ ,.... .... .... .... .. .... 1006 
( ee also plate LXIX.) 

Surface markings ano profile outline of last whorl of a small but well preserved 
.ex~mple, x2. Black River limestone, Tennessee. 

SImIlar, figures .taken from a young examnle found in the upper member of 
the b~one~ RIver group near Lebanon, Tennessee. In this specimen the 
revolvJng lInes on the upper slope appear not to cross the lines of growth. 

PLETHOSPlRA STRIATA Ulrich ................... ,................. 1011 
Apertural view. of. an i~llperfect specimen, showing the compar~'t'i ~~iy' i~~; ~p'i~e 
a~d coarse nb-lIke II nes of growth which are characteristic of the species. 
RIchmond group, Butler county, Ohio. 

PLE!HOSPIRA. SEMELE Hall...... .... .... .... .... .... .... .. .... . . .. . . .. . .. . .... .... 1010 
Vlew of an Incomplete example, preserving the surface markings. Utica group, 

near Graf, Iowa. • 
Portion of last whorl of same magnified. 
A cast o~ the interior from the same locality, do.ubtfully 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. 

Figs. 11 and 12 SEELYA MUNDULA Ulrich.. .... .. ........ .......... .......... ....... .............. 1012 

Figs. 13 and 14 

Figs. 15 to 17 
15 

16 and 17 

Figs. 18 to 36 
18 and 19 

20 to 22 

23 to 25 

26 to 29 

30 to 36 

Two specimens of this species, the second somewhat shortened by pressure 
from the lower half of the Lorraine group at Newport, Kentucky. ' 

HORlIlOTOMA TRENTONENSIS U. and S.. . ....... , ... , ............................. . 
Two views ?f a rather s~all 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. 

HORlIlOTOMA BELLICINCTA Hall.. .. . . . . . .. .. . ..... , .............................. . 
An average cast of the interior of this species, showing that it has a wider apical 

angle and more depresoed and. tp.erefore, relatively more numerous volutions 
than B. tl'eiltonen.~is. Clitambonite, bed of the Trenton group, Goodhue county, 
Minnesota. 

Another specimen, from the same locality. retaining some of the surface 
markings. The greater part of the last whorl is broken away so as to expose 
(see fig. 17) the filling of the small umbilical perforation. 

HORMOTOlllA GRACILIS Hall, and varieties ......................................... . 
Two views, natural size and a PQrtion magnified, of a specimen of what we regard 

as the typical form of this species. Utica group, Graf, Iowa. 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. angustClta (Hall), the second is a typical g1'C!Cilis, 
the third has unusually angular whorls and may be compared with 
var. subangltZatrt. See figs. 42 and 48. 

Three figures of the vaL sublaxa. The first i~ made up of the apical portion of 
one specimen and the lower whorls .of another, aorl shows the relat~vely ,Io?se 
coiling of the whorls and the re~ultmg ol)II(lulty of the sutures whIch dIstIn­
guishes this variety from the others. The second figure represents the two 
lower whorls of same, x2, while the third figure represents a portion of another 
specimen also 1'2. Both of these flg';lres show that the ~and i:, considerably 
wider than in other forms of the speCIes. Trenton formatIOn, Llllcoln county, 
Missouri. 

Four figures of the var. multivolvis. The first represents an almost entire shell, the 
second and third opposite v:iews o.f a le.ss p:rf~ct e,xample, tl}e fourth an unusu­
ally small specimen. ThIS vanet,Y IS dlstmgu,lshed by ItS more numerous 
whorlR. Richmond group, near Spnng Vall.ey, ~Inneso~a. . . 

Seven figures of specimens which we have l~en~lfied WIth the .varlety of thIS 
species which Hall described in 1847 a3 Jt[w'chtsonw angustata. Flg. 30 represents 
a weathered example from the Stones R:iver gr~up, a~ High Bridge, Ke~tucky. 
The original of fig. 31 is.a gutta perc?a l~preSSI?~ of a natural J?~uld III rock 
from an equivalent honzon at BelOIt, WIsconslD, that of fig. ~2 IS from t?e 
Phylloporina bed of the Black River group near Cannon Falls, MlDnesota. FIg. 
33 shows two whorls, x2, of a Black Ri ver limesto~e specimen from T~nnessee. 
Figs. 34 and 35 represent opposite views of two speClmen~ from t~e UtIca group 
at Newport, Kentuc!,y, and fig. 36 the lower part of a thud speclmen from thIS 
locality. The last shows the form of the apertural notch. 
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Figs. 37 to 41 HORMoToMA SUBANGULATA U. and S. '" ............................ : ... ~. .... .. 1016 

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. . 

39 and 40 Two "Views of a larger example. Ctenodonta bed at Chatfield, MlUnesota. 
41 Two whorls of the original of fig. 38, x2, showing band and surface markings. 

Figs. 42 and 43 HORMOTOMA GRACILIS var. GOODHUENSIS U. and S... ............................ 1015 
Tw(! specimens found in the Phylloporina bed of the Black River group near 

Cannon Falls, Minnesota. 

Figs. 44 to 51 
44 to 47 

48 

49 

50 

51 

Figs. 52 to 55 
52 

53 

54 
55 

Figs. 56 to 60 
56 and 57 

58 

59 and 60 

Figs. 61 to 63 

Figs. 64 and 65 
64 

65 

Figs. 66 and 67 
66 

67 

HORMOTO~IA SALTERI Ulrich ...................................................... 1016 
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, Kentucky. 

Two whorls of the original of fig. 47, x2, to ~how the surface markings, band and 
outlinR of whorls more distinctly. 

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. 

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

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

SOLENOSPIRA PRISCA Billings sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1022 
Silicified specimen of var. extenuata. Lower division of the Stones River group 

at Murfreesboro, Tennessee. 
Diagrammatic figure made up from gutta percha impressions of several incom­

plete moulds of the exterior collected at Beloit and Janesville, Wi8consin. 
Two whorls of the Tennessee form, x2. 
Three whorls of the· northwest ern form, x2, showing that they are relatively 

wider than in the Tennessee variety. 

SOLENOSPIRA PAGODA Salter...... .... .... ..... .. .... ............................ 1022 
Two views of a fragment, showing the form of the mouth, the four revolving 

cariUffi 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. 

Same specimen in another view, x2, to show the form of the volutions more 
clearly and to admit of easier comparison with S. prisca. 

The apical portioo, 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. 

CCELOCAULUS CEHLERTI Ulrich.................................................... 1020 
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. 

OJ\lOSPIRA LATICINCTA Ulrich ...... :................................... .... ....... 945 
A large testiterious example of this species, imperfect below and at the apex. 

Black River limestone, Tennessee. 
A slightly oblique view from above of a portion of the last whorl of same x2 

showing the course of tbe regular lines of growth. ' , 

O~lOSPIRA ALEXANDRA Bi.llings sp. ................ .............................. 946 
A n imperfect silicified 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. 

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

Figs. 68 and 69 EOTOJ}IARIA ELEV ATA Ulrich ......... ,............................................ 1005 
Two views of the nearly entire type of this species. Trenton group, Hartsvill~, 

Tennessee. 
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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. . 

39 and 40 Two views of a larger example. Ctenodonta bed at Chatfield, Mlllnesota. 
41 Two whorls of the original of fig. 38, x2, showing band and surface markings. 

Figs. 42 and 43 HORMOTOJlIA GRACILIS var. GOODHUENSIS U. and S... ............................ 1015 
TW(l specimens found in the Phylloporina bed of the Black River group near 

Cannon Falls, Minnesota. 
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HORMOTOMA SALTERI Ulrich ..................................................... . 
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 [Ho1'motoma] 
gracilis Sal ter, not Hall sp.) in which the rim is scarcely distinguishable. Upper 
part of Trenton group, Mercer county, Kentucky. 

Two whorls of the original of fig. 47, x2, to show the surface markings, band and 
outlinr- of whorls more dis tinctly. 

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. 

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

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

SOLENOSPIRA PRISCA Billings sp ................................................. . 
Silicified specimen of var. extenuata. Lower division of the Stones River group 

at Murfreesboro, Tennessee. 
Diagrammatic fig-ure made up from gutta percha impressions uf several incom­

plete moulds of the exterior collected at Beloit and Janesville, Wisconsin. 
Two whorls of the Tennessee form, x2. 
Three whorls of the, northwestern form, x2, showing that they are relatively 

wider than in the Tennessee variety. 

SOLENOSPIRA PAGODA Salter .................................................... . 
Two views of a fragment, showing- the form of the mouth, the four revolving 

carinffi :l.nd 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. 

Same specimen in another view, x2, to show the form of the volutions more 
clearly and to admit of easier comparison with S. pl'isca, 

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. 

CCELOCAULUS CEHLERTI Ulrich ................................................... . 
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. 

Oll10SPIRA LATICINCTA Ulrich ...... .' ............................................. . 
A large testiterious example of this species, imperfect below and at the apex. 

Black River limestone, Tennessee. 
A slightly oblique view from above of a portion of the last whorl of same, x2 

showing the course of the regular lines of growth. ' 

OJlIOSPIRA ALEXANDRA Billings sp. ................ . ............................ . 
An imperfect silicified shell of th is species, from the top of the Black River lime­

stone of Mercer county, Kentucky. The whorl~ are more rounded than in the 
preceding species. 

A cast of the interior from the same formation at Dixon, Illinois, doubtfully 
referred to this species. 
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Figs. 68 and 69 EOTOMARIA ELEVATA Ulrich ........ ".......... .......... .................... .... 1005 
Two views of the nearly entire type of this species. Trenton group, Hartsvill"l, 

Tennessee. 
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Figs. 1 and 2 LOPHOSPIRA AUGUSTIN A Billings sp............................................... 987 
Two figures of a rather large cast of the interior of the Minnesota form which we 

Figs. 3 and 4 
3 

4 

Figs. 5 to 7 
5 

6 
7 

refer to this species. Fig. ~ shows the filling of the umbilical perforation. 
Maclurea bed of the Trenton group, Stewartsville, Minnesota. 

LOPHOSPIR.A .AUGUSTIN.A var. MINNESOTENSIS U. and S .. _. .. ...... .... .. .......... 988 
A large specimen of this variety, from the same locality as the preceding. The 

outline restoration of the aperture may not be entirely correct. 
A smaller specimen, also a cast of the interior; from the same locality. The 

smallest two whorls are restored from another specimen. 

IIORlIIOTOM.A (?) MAJOR Hall 3p ...... 00 00 .. 00 ................ 001). .. .. .. .. .. .. .. ... 1018 
The last four whorls of a cast of the interior that we believe 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 and 2 LOPHOSPIRA AUGUSTINA Billings sp.................................... ........... 987 

Figs. 3 and 4 
3 

4 

Figs. 5 to 7 
5 

6 
7 

Two figures 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. 

LOPHOSPIRA AUGUSTIN A var. lIIlNNESOTENSIS U. and S...... ...... .... ............ 988 
A large specimen of this variety, from the same locality as tbe preceding. The 

ou tline restoration of the aperture may not be entirely correct. 
A smaller specimen, also a cast of the interior; from the same locality. The 

smallest two whorls are restored from another specimen. 

HORTIIOTOllIA (?) lHAJOR Hall 3p ................................ 1). ................. 1018 
The last four whorls of a cast of the interior that we believe 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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'LOPHOSPIRA BICINCTA Hall sp.......... ........................................ 964 

A perfect silicified shell of this species, from the lowest member (Safford's Central 
limestone) of the Stones River group, at Murfre<sboro, 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 fig. 1, x2. 
A large cast of the interior, on which some of the external lines of growth are 

obscurely preserved. Stones Ri ver group, Beloit, Wisconsin. 
Vertical section of an elongated specimen. Stones River group, Dixon, Illinois. 

LOPHOSPIRA OBLIQUA U. and S. .............. .... .... .... .... .... .. .... .... .... .... 967 

Views of three specimens of this species. The general aspect is precisely as in L. 
bicincta, but the lines of growth are constantly morc oblique beneath the 
peripheral angJe and of a different character. Stones Ri ver and Trenton groups, 
Mercer county, Kentucky. 

Fig. 9 LOPHOSPIRA PROCERA Ulrich ................................... ,. ..... .... .. .... .. 968 

View of the type of this species, the basal portion restored in outline. Stones 
River group, Murfreesboro, Tennessee. 

Figs. 10 and 11 LOPHOSPIRA QUADRISULCATA U. and S................ ........................... 967 

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 

27 

28 

Figs. 29 to 32 
29 
30 

"'~ c, 31 
32 

Opposite views of an excellent example of this species. Richmond group, Spring 
Valley, Minnesota. 

LOPHOSPIRA HUMILIS Ulrich.... .. .... ..... .. . .. ..... . ........................... . 
Opposite views of a rather small specimen. 'l'renton group, near Burgin, 

Kentucky. 
Same specimen, x2, to show the lines of growth. 
Right side of laf\t whorl of fig. 12, x6. 

LOPHOSPIRA CONCINNULA U. and S ................................................ . 
A testiferous specimen from the Ctenodonta bed at St. Paul, Minnesota, showing 

the usual size and appearance. 
OpPoRite views of a smaller specimen from the same bed near Cannon Falls, Min-

nesota, 
Portion of last whorl of same ~6, showing the direction and regularity of the 

lines of growth, the extremely fiDe revolving Jines and the form and character 
of the peripheral band 

LOPHOSPIRA FILLMORENSIS U. and S .......................... , ................... . 
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. 

LOPHOSPIRA HELICTERES var. WISCONSINENSIS U. and S .................. ·· ..... . 
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, Bt:lloit, Wisconsin. 

A smaller cast from the same horizon at MinneapoliR. Geological and Natural 
History Survey of Minnesota, Museum 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 B ............................................ . 
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 t,be umbilical cavity on the exterior of the shell. 

Anotber view of the original of fig. 29 to show anterior outline of tbe outer lip. 
The body whorl of another cast from MinneapoliS sbowing, besides obscure 

lines of growth, a faint ridge beneath the peripheral carina. The latter is 

rarely seen on casts. 
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'LOPHOSPIRA BICINCTA Hall 8p. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 964 

A perfect silicified shell of this species, from the lowest member (Safford's Central 
limestone) of the Stones River group, at Murfre<stJoro, 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 fig. 1, x2. 
A large cast of the interior, on which some of the external lines of growth are 

obscurely preserved. Stones Ri ver group, Beluit, Wisconsin. 
Vertical section of an elongated specimen. Stones River group, Dixon, Illinois. 

LOPHOSPIRA OBLIQUA U. and S. .............. .... .... .... .... .... .. .... .... .... .... 967 
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 a different character. Stones Ri ver and Trenton groups, 
Mercer county, Kentucky. 

Fig. 9 LOPUOSPIRA PROCERA Ulrich...................................................... 968 
View of the type of this species, the basal portion restored in outline. Stones 

Ri ver group, Murfreesboro, Tennessee. 

Figs. 10 and 11 LOPHOSPIRA QUADRISULCATA U. and So,o, ........... , ........................... 967 

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 

27 

28 

Fig~. 29 to 32 
29 
30 

.,.'" 31 
32 

Opposite views of an excellent example of this species. Richmond group, Spring 
Valley, Minnesota. 

LOPHOSPIRA HUJlULIS Ulrich ..................................................... . 
Opposite views of a rather small specimen. 'l'renton group, near Burgin, 

Kentucky. 
Same specimen, x2, to show the lines of growth. 
Right side of last whorl of fig. 12, x6. 

LOPHOSPIRA CONCINNULA U. and S ............................................... . 
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 ~6, showing the direction and regularity of the 

lines I)f growth, the extremely fine revolving-lines and the form and character 
of the peripheral banc1 

LOPHOSPIRA FILLMORENSIS U. and S .......................... , ...... , " .... " .. '" 
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. 

LOPHOSPIRA HELICTERES var. WISCONSINENSIS U. and S ......................... . 
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, Museum 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. 

968 

906 

967 

971 

LOPHOSPIRA CONRADANA U. and S.. ........................................... 979 
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 t,he 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 LOPIIOSPIRA ('?) N01'ABILIS Ulrich.. ............................................... 990 
Three views of an almost perfect silicified shell of this remarkable species. 

Figs. 36 to 39 
36 and 37 

38 

39 

Blar;k River limestone of central Tennessee. 

LOPHOSPIRA Tl{OPIDOPHORA Meek sp., instead of MULTIGRUMA Miller~sp.* ...... . 
Opposite views of a large specimen showing the usual characters of the species. 

Lorraine group, Newport, Kentucky. 
Portion of the last whorl of a smaller example on which the surface markings 

are better preserved, x2. Richmond group, Butler county, Ohio. 
A variety from the Richmond group at Madison, Indiana, in which the whorls 

descend more slowly, causing a wider apical angle. 

1178 

Figs. 40 to 43 LOPHOSPIRA BOWDENI Satrord sp...... .............. .... ...... .... .... ............ 986 
40 A large specimen, imperfect at both ends, presenting the usual characters of 

41 and 42 

43 

Figs. 4± to 47 
44 and 45 

46 
47 

Figs. 48 to 50 
48 
49 

50 

Figs. 51 to 55 

f) 1 
5:l 

53 

54 

fl;j 

Figs. 56 to 59 
56 

57 
58 

59 

the species. Richmond group, Boyle county, Kentucky. 

Two specimens, from the same locality, showing the extremes, respecting the 
relative hight of the spire, so far observed. 

Last whorl, with aperture slightly restored, of the original of fig. 41. 

LOPHOSPIRA SPIRONElIIA U. and S ............................ · ... ·.··.············ 
Opposite views of a specimen from the Ctenodonta bed of the Black River 

group, at Chatfield, Minnesota. 
Another speeimen from the same bed near Cannon Falls, Minnesota. 
Portion of surface and outline of right side of last whorl of fig. 46, xlO, showing 

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

LOPHOSPIRA TENUISTRIATA Ulrich ............................................ .. 
Nearly perfect example from the Utica group at Newport, Kentucky. 
The peripheral band of another specimen from the same locality, xlO. The 

fine revol ving lines which occur both above and beneath the band are not 
shuwn in the drawing. 

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

983 

983 

LOPHOSPIltA SERRULATA Salter sp .............................................. , 968 
(See also plate LXXlII, fig, 57.) 

An a verage cast of the interior. Stones Ri ver group, Beloit, Wisconsin. 
The empty mould of the exterior of a specimen of about the salI\e size and 

character as tbat of which fig. 51 represents an internal cast. Beloit, 
Wisconsin. 

Gutta perch a impression of a natural mould of the exterior of a shell baving 
the whorl8 in con tact through a longer period than usual. Shows tbe wavy 
peripheral plate very distinctly. Janesville, Wisconsin. 

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

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. 

LOPHOSPIRA (? SEELYA) LIRATA Ulrich............................................ 988 
A specimen with numerous spiral ridges on the basal part of the volutions. 

Utica group, Newport, Kentucky. 
Portion of the lower part, including the band, of the last whorl of same, x3. 
Part of the last whorl of a specimen of the form (var. obsoleta) baving but a 

single spiral line beneath the peripheral band, x3. Also from Newport, 
Kentucky, 

Upper surface of whorl viewed from above, x3, showing interpolation of striffi. 

* Since page 978 was printed we have come to the oonclusion that this species is not distinct from Meek's Pzeuroto­
maria tropidop71Ora (Pal. Ohio, vol. 1, p. 154, pl. XIII, figs. 6a and 6b). Our references to the shell should therefore be 
corrected by changing the nfl.me to Lophospira tropidophora Meek sp. . 
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Figs. 33 to 35 LOPIIOSPIRA ("?) N01'ADILIS Ulrich.. ............................................... 990 

'l'hree views of an almost perfect silicified shell of this remarkable species. 

Figs. 3G to 39 
.'36 and 37 

38 

39 

Ela()k River limestone of central Tennessee. 

LOPHOSPIRA THOPIDOPHORA Meek sp., instead of MULTIGRUMA Miller~sp.* ....... 
a pposi te views of a large specimen showing the usual characters of the species . 

Lorraine group, Newport, Kentucky. 
Portion of the last whorl of a smaller example on which the surface markings 

are better preserved, x2. Richmond group, Butler county, Ohio. 
A variety from the Richmond group at Madison, Indiana, in which the whorls 

descend more slowly, causing a wider apical angle. 

978 

Figs. 40 to 43 LOPHOSPIRA BOWDENI Safford sp...... .... .......... .... ...... .... .... .. ........ .. 986 
40 A large specimen, imperfect at both ends, presenting the usual characters of 

4! and 42 

43 

Figs. 44 to 47 
44 anc] 45 

46 
41 

Figs. 48 to 50 
48 
49 

50 

Figs. 51 to 55 

bl 
52 

53 

54 

fl;3 

Figs. 56 to 59 
56 

51 
58 

59 

the species. Richmond group, Boyle county, Kentucky. 

Two specimens, from the same locality, showing the extremes, respecting the 
relative hight of the spire, so far observed. 

Last whorl, with aperture slightly restored, of the original of fig. 41. 

LOPHOSPIRA SPIRONElIIA U. and S ............................ · ... ·.··.············ 
Opposite views of a specimen from the Ctenodonta bed of the Black River 

group, at Chatfield. Minnesota. 
Another specimen from the same bed near Cannon Falls, Minnesota. 
Portion of surface and outline of right side of last whorl of fig. 46, xlO, showing 

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

LOPHOSPIRA TENUISTRIATA Ulrich ............................................ .. 
Nearly perfect example from the Utica group at Newport, Kentucky. 
The peripheral band of another speCimen from the same locality, xlO. The 

flne revolving lines which occur both above and beneath the band are not 
shown in the drawing. 

Small portion of the surface between the band and the lower angle, xlO, 
showing the strong lamellar 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 bryozoan 
(Leptotrypa clavis Ulrich) which, on being removed, left them as distinct as 
during the life of the mollusk. 

983 

983 

LOPHosPIHA SERRULATA Salter sp .............................................. , 968 
(See also plate LXXlII, fig. 57.) 

An average cast of the interior. Stones River group, Beloit, Wisconsin. 
The empty mould of the exterior of a specimen of about the sa~e size and 

character as that of which Ilg. 51 represents an internal cast. Beloit, 
Wisconsin. 

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. 

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

The cast of the last whorl of an unusually large shell, figured ElO as to ~how 
the anteror outline of the outer lip. (Compare with Ilg. 26.) Janesville, 
Wisconsin. 

LOPHOSPIRA (?SEELYA) LIRATA Ulrich...... ..... ..... .... .... .... .... .... ........ 988 
A specimen with numerous spiral ridges on the basal part of the volutions. 

Utica group, Newport, Kentucky. 
Portion of the lower part, including the band, of the last whorl of same, x3. 
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. 

Upper surface of whorl viewed from above, x3, showing interpolation of strire. 

* Since page 978 was printed we have come to the oonclusion that this species is not distinct from Meek's PLeuroto­
maria tropidopllOra (Pal. Ohio, vol. 1, p. 154, pl. XIII, figs, 6a and 6b). Our references to the shell should therefore be 
corrected by changing the n"me to Lophospira tropldophora Meek sp. -
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5 and 6 
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LOPHOSPIRA PERANGULA'l'A Hall sp............................................... 972 

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 

"Oentrallimestone "), Murfreesboro, Tennessee. 

LOPHOSPIRA ACUMINATA U. and S. (or var. of PERANGULATA) ..................... 973 
An excellent specimen of this variety, from tbe Richmond group, near Rich· 

mond, Indiana. 

LOPHOSPIRA CENTRALIS Ulrich ........... 0 •• 0 •••••••••••• 0 •••• 0 ••••••••••• 0 0 • • • • • • 979 
Dorsal view of the largest and best of seven specimens of this species. Safford's 

"Oentrallimestone" of the Stones River group, Murfreesboro, Tennessee. 

LOPHOSPIRA DECURSA Ulrich ................ 00 •••••••••••• 0 ••••••••••••••• 00 ••• 0. 975 
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. perangulata. 

Figs. 11 to 14 LOPHOSPIRA ELEVATA U. and S.. ... .. . . . . . . .. . . . . . . .. . . . . . . . . .. . . . . . .. . . . . .. . . . .. . 977 
11 An imperfect silicified shell from the upper part of the Trenton group near Bur· 

gin, Kentucky. This specimen may not belong to this species. 
12 Oast of the interior of this species. Fusispira hed, Trenton group, Decorah, 

13 and 14 

Figs. 15 to 17 
15 

16 and 17 

Figs. 18 to 20 
18 and 19 

20 

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 .................................................. . 
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 spo ........................ 0 ••••••••• 0 •••••••••• 

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. 

976 

978 

Fig. 21 LOPHOSPIRA PRODUCTA Ulrich ..................... 0 .... .. .. .... .... .... .... .. .. • • 975 
Apertural view of the type of this important species. Trenton group, Nashville, 

Tennessee. 

Fig. 22 LOPHOSPIRA CONOIDEA Ulrich .................................................... · 976 

Figs. 23 to 29 
23 to 26 

27 

28 
29 

Front view showing the general form, umbilicus and inner lip of the type of this 
species. Trenton group, Nashville, Tennessee. 

LOPHOSPIRA :MEDIALIS U. and S ......... 0 0 •••••••••••••••••••••••••••••• 0 ••••••• " 

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 
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LOPHOSPIRA. PERANGULA'l'A Hall sp .................................. " .. .... .... . 972 

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 ACUMINA'l'A U. and S. (or var. of PERANGULA'l'A) ..................... 973 
An excellent specimen of this variety, from the Richmond group, near Rich­

mond, Indiana. 

LOPHOSPIRA CEN'l'RALIS Ulrich.................................................... 979 
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 Ulrich......................................... ............ 975 
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. perangulata. 

LOPHOSPIRA ELEV A'l'A U. and S ................................................... . 
An imperfect silicified 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. Fusispira 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 PERACU'l'A U. and S .................................................. . 
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 ............................................. . 
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. 

977 

976 

978 

Fig. 21 LOPHOSPIRA PRODUC'l'A Ulrich...................... .... .. .. .... .... .... .... .. .. . . 975 
Apertural view of the type of this important species. Trenton group, Nashville, 

Tennessee. 

Fig. 22 LOPHOSPIRA CONOIDEA Ulrich .................................................... · 976 
Front view showing the general form, umbilicus and inner lip of the type of this 

species. Trenton group, Nashville, Tennessee. 

Figs. 23 to 29 LOPHOSPIRA MEDIALIS U. and S...... ............................................. 973 
23 to 26 Four representative specimens, showing slight variation in the apical angle and 

in other unimportant respects. Upper Trenton, near Burgin, Kentucky. 
27 An example from middle Tennessee, agreeing in every respect with the Ken-

tucky types of the species. 
28 Under side of a cast of the interior. 
29 Part of the last whorl of another Kentucky specimen retaining the lamellose sur-

face markings in an unusually good state of preservation; x2. 
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Figs. 46 to 48 
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Figs. 52 to 54 
52 

53 and 54 
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LOPHOSPIRA MEDIALIS var. BURGINENSIS Ulrich ...............•................. '.' 974 

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. 

LOPHospmA PERFORATA U. and S ................................................ . 
Cast of the interior, almost entire. The hight or 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. 

LOPHOSPIRA AllNORMIS Ulrich.... . . . . . .. . ........................................ . 
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 .............. · .... · ................................. . 
Outline view of a specimen from the Ctenodonta bed of the Black River group at 

Chatfield, Minn8sota. 
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 wborls. 
Opposite views of an average example. Near Cannon Falls, Minnesota. 

LOPHOSPIRA PULCIIELLA U. and S ............................................... . 
Two specimens, x:l, showing the features which readily distinguish this pretty 

shell from L. medialis var. bW'ginensis, 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 cannot distinguish from this species; x2.The angles are 
rounded through maceration. 

LOPHOSPIHA SAFFORDI Ulrich ..................................................... . 
A specimen with half of the last whorl missing, yet showing all the essential 

characters of this fine species. Both the upper and lower angles are 
~constantJy developed, and therein lies the most obvious of the differences 
between L. saffoTCli and L. oweni. Trenton group, Davidson county, Tennessee. 

A more perfect and somewhat wider specimen from the same locality. 
A third example from the locality mentioned. 

LOPIIOSPIRA Al\IPLA Ulrich ........................................................ . 
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 Ulrich ............................................... . 
A specimen of this species, natural size and x2, showing the strongly lamellose 

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

984 

974 

980 

982 

982 

981 

985 

Fig. 57 LOPHOSPIRA SERRULATA Salter sp..................... ............................ 968 
(See also plate LXXII, figs. 51-!'i5.) 

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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Figs. 30 and 31 

30 
LOPHOSPIRA MEDIALIS var. BURGINENSIS Ulrich ............... , ................. '.' 974 

:31 

Figs. 32 to 35 
32 

33 to 35 

Figs. 36 to 40 
36 to 38 

39 
40 

Figs. 41 to 45 
41 

42 

43 

44 and 45 

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. 

LOPHOSPIl{A PERFORATA U. and S ................................................ . 
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. 

LOPHOSPIRA ABNORllUS Ulrich.... ... . . .. . ........................................ . 
Two casts of the interior in lateral and basal views, the former showing the 

decided increase of the apical angle wi~h 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 .................................................... . 
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. 

984 

974 

980 

Figs. 46 to 48 LOPHOSPIRA PULCIIELLA U. and S ............... _ .......... .................. .... 982 
46 and -17 Two specimens, x2, showing the features which readily distinguish this pretty 

shell from L. medialis var. bW'ginensis, with which it is commonly associated. 
Upper Trenton, Burgin, Kentucky. 

48 One of a number of speCimens from the Richmond group at Spring Valley, Min-
nesota, which we cannot distinguish from this species; x2.The angles are 
rounded through maceration. 

Figs. 49 to 51 LOPHOSPIRA SAFFORDI Ulrich.................. .... .... ... . . . .... .. .... .... .... .... 982 
49 A specimen with half of the last whorl missing, yet showing all the essential 

characters of this fine species. Both the upper and lower angles are 
~constantly developed, and therein lies the most obvious of the differences 
between L. saffo'I'Cli and L. oweni. Trenton group, Davidson county, Tennessee. 

50 A more perfect and somewhat wider specimen from the same locality. 
51 A third example from the locality mentioned. 

Figs. 52 to 54 LOPHOSPIRA AlIIPLA Ulrich......................................................... 981 
52 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. 

53 and 54 Opposite views of a rather large example of the lower variety. Lorraine group, 
Newport, Kentucky. 

Figs. 55 and 56 LOPHOSPIRA PERLAlIfELLOSA Ulrich................................................ 985 
A specimen of this species, natural size and x2, showing the strongly lamellose 

surfar,e markings and the remarkably produced and twist.ed basal extremity. 
Richmond group, Butler county, Ohio. 

Fig. 57 LOPHOSPlRA SERRULATA Salter sp..................... ............................ 968· 
(See also plate LXXII, figs. 51-05.) 

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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4 ECCYLIOPTERUS BELOITENSIS U. and S.................... ....................... 10::12 
(See also plate LXII, fig. 70.) 

,Four views of a cast of the interior. Lines of growth are indicated on the 
outer half of the last turn, somewhat ob~cureJy, it is true, yet unmistakably. 
Stones Ri ver group, Beloit, Wisconsin. 

Figs. 5 and 6 ECCYLIOPTERUS TlUANGULUS Whitfield sp........................................ 10:31 
(8ee also plate LXII, fig. 73.) 

Two views of a cast of the interior. There is some doubt respecting the 
character of the inner whurl. It may form a closely coiled nucleus, but we 
doubt it. Oalciferous formation. Providence Island, Vermont. 

Figs. 7 to 9 ECCYLIOPTERUS VOLUTATUS Whitfield sp............................... .... .... .. 1031 
(See also plate LXII, figs. 71-72.) 

7 Lateral view of a cast of the interior, preserving a portion of the" collar-like" 
upper ca·rina. Oalciferous formation, Fort Oassin, Vermont. 

8 Under side of another cast from the same localit.v. 
9 Small portion of the shell from the inner or r~ther 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 
Oassin, Vermont. 

Figs. 10 to 14 ECCYLIOPTERUS OWENANUS Meek and Worthen sp.......... ... .... .... .... ...... 1032 
10 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. 

n Vertical section of another specimen from Wykoff. 
12 and 13 Lateral and basal views of a cast or 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. 

14 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. 

Fig. 15 HELICOTOMA PLANULATA val'. ROBUSTA U. and S ............... , .. "" .... .... .. 1033 
Lateral view of the specimen described. 

Figs. 16 and 17 HELICOTOMA PLANULATA Salter ..................................... " .. .... .... .. 1033 

Lateral and basal views of a typical example of this species. Black River 
limestone, Pauquette's Rapids, Canada. 

Figs. 18 and 19 HELICOTOMA VERTICALIS Ulrich..... .... .. .... .... .... ..... . .... ........ .... .. .... 1035 

Figs. 20 to 24 
20 

21 to 23 
24 

Figs. 25 to 27 

Figs. 28 to 30 

(See also plate LXII, fig. 69.) 
Basal and lateral views or a cast of the interior. Stones River group, High 

Bridge, Kentucky. 

HELICOTOMA TENNESSEENSIS Safford ........................................ · ... ·· 
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. planulatoicles. Stones River group, Mur­
freesboro, Tennessee. 

~hree 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 ............................................... . 
(See also plate LXII, fig. 68.) 

Three views of the largest specimen seen. Stonp.s River group, near La Salle, 
Illinois. 

1034 

1034 

HELICOTOMA PLANULATOIDES Ulrich.............. .... .... .. .... .. .. .... .. .... .... 1034 

Three views of an entire silicified specimen. Black River group, Mercer county, 
Kentucky. 

PLATE LXXIV. 

Figs. 1 to 
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4 ECCYLIOPTERUS BELOITENSIS U. and S.................... ....................... lO;~2 
(See also plate LXII, fig. 70.) 

·Four views of a cast of the interior. Lines of growth are indicated on the 
outer half of the last turn, somewhat ob~cureJy, it is true, yet unmistakably. 
Stones River group, Beloit, Wisconsin. 

Figs. 5 and 6 ECCYLIOPTERUS TlUANGULUS Whitfield sp........................................ 10:31 
(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. Oalciferous formation, Providence Island, Vermont. 

Figs. 7 to 9 ECCYLIOPTEHUS VOLUTA'l'US Whitfield sp............................... .... ...... 1031 
(See also plate LXII, figs. 71-72.) 

7 Lateral view of a cast of the interior, preserving a portion of the" collar-like" 
upper carina. Oalciferous formation, Fort Oassin, Vermont. 

8 Under side of another cast from the same localitN. 
9 Small portion of the shell from the inner or r~ther 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 
Oassin, Vermont. 

Figs. 10 to 14 ECCYLIOPTERUS OWENANUS Meek and Worthen sp............. ... . .... .... .... .. 1032 
10 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, Minntsota. 

11 Vertical section of another specimen from Wykoff. 
]2 and 13 Lateral and basal views of a cast or 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. 

14 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. 

Fig. 15 HELICO'l'OMA PLANULA'l'A yar. ROBUS'l'A U. and S....... ......................... 1033 

Lateral view of the specimen described. 

Figs. 16 and 17 HELICOTOMA PLANULATA Salter................................................... 1033 

Lateral and basal views of a typical example of this species. Black River 
limestone, Pauquette's Rapids, Canada. 

Figs. 18 and 19 HELICOTOMA VERTICALIS Ulrich .................................. , . ..... .... .. .... 1035 

Figs. 20 to 2<1 
20 

21 to 23 
24 

Figs. 25 to 27 

(See also plate LXII, fig. 69.) 
Basal and lateral views or a cast of the interior. Stones Riyer group, High 

Bridge, Kentucky. 

HELICOTOMA TENNESSEENSIS Safford ............................................ ·· 
Upper side or 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 R. planulatoides. Stones River group, Mur­
freesboro, Tennessee. 

'.I;;hree 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 ............................................... . 
(See also plate LXII. fig. 68.) 

Three views of the largest specimen seen. StonAs River group, near La Salle, 
Illinois. 

Figs. 28 to 30 HELICOTOMA PLANULATOIDES Ulrich ............................................ .. 
Three views of an entire silicified specimen. Black River group, Mercer county, 

KentUCky. 

1034 

1034 

1034 



Figs. 31 to 33 
31 and 32 

33 

Figs. 34 to 38 
34 

35 to 38 

PAGl!:. 
HELICOTOMA SUBQU ADRATA Ulrich.............. .... .. .. . .. .. . .. .. . . . . .. .. .. .. .. .. 1033 

Lateral and basal views of a specimen. The central ridge in fig. 31 is probably 
abnormal. 

Lateral view of another specimen from Murfreesboro, Tennessee, with rather 
obscure revolving lines on the v~rtical side. 

HELICOTOMA DECLIVIS Safford.... . . . . . . . . . . . . . . . . . . . . . . . . .. .. . ... .. .. .. .. .... .... 1036 
Upper side of a small but well preserved example of this sb..trply defined species. 

Lower di vision of the Stones River group, Murfreesboro, Tennessee. 
Four views of an average Rpecimen, 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 Ulrich.................................................. 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. 40 to 42 and 47 QPHILETINA SUBLAXA U. and S................. .. ....................... ,"'.030 
40 Upper side and a section of tbe free whorl of a testiferous example of the tYPiC:'~'!' 

form; from the Stones River group at Dixon, Illinois. 
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, Tenne,see. As may be seen at. once by comparing the 
transverse sections, the free whorl in this specimen is narrower than in tbe 
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 Mionesota, Museum 
Register No. 7302. 

Figs. 43 to 46 QPHILETINA ANGULARIS U. and S................................................. 1031 
43 to 46 Four views of the type of this species, x2. Phylloporina bed of the Black River 

Figs. 48 to 52 
48 

49 and 50 
51 and 52 

Figs. 53 to 56 

group, near Cannon Falls, Minnesota. 

ECCYLIOMPHAL us CONTIGUUS Ulrich .................... " ....................... . 
Apertural view of a specimen having the inner wborls sligbtly raised above the 

plane of tbe outer one. Lower division of tbe Stones River group, Murfrees­
boro, Tennessee. 

So mew bat restored views of the upper and lower sides of a larger specimen. 
Two views of a small example having the inner wborls sligbtly depressed. 

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

mond group, Boyle county, Kentucky. 

1037 
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Figs. 31 to 33 
31 and 32 

33 

PAGE. 
HELICOTOMA SUBQUADRATA Ulrich ................................................ 1033 

Lateral and basal views of a specimen. The central ridge in fig. 31 is probably 
abnormal. 

Lateral view of another specimen from Murfreesboro, Tennessee, with rather 
obscure revol ving lines on the v~rtical side. 

Figs. 34 to 38 HELICOTOMA DECLIVIS Safford ........................................ .. .. .. .. .... 1036 

Fig. 

Figs 

34 

35 to 38 

Upper side of a small but well preserved example of this shJ.rply defined species. 
Lower di vision of the Stones River group, Murfreesboro, Tennessee. 

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. 

39 HELICOTOllfA llfARGINATA Ulrich.................................................. 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. 

40 to 42 and 47 OPHILETINA SUBLAXA U. and S................. . ........................ ""~30 
40 Upper side and a section of the free whorl of a testiferous example of the typiC:-!,. ... 

form; from the Stones Ri vel' group at Dixon, Illinois. 
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, Tenne,see. 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 Paint, . 
Wisconsin, x3. Geological and Natural History Survey of Minnesota, MuseulIl 
Register No. 7302. 

Figs. 43 to 46 OPHILETINA ANGULARIS U. and S................................................ 1031 
43 to 46 Four views ()f the type of this species, x2. Phylloporina bed of the Black River 

group, neal' Cannon Falls. Minnesota. 

Figs. 48 to 52 ECCYLIOllfPHAL us CONTIGUUS Ulrich...................... . . . . . . . . .. . . . . . . . . .. .. . . 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. 

Figs. 53 to 56 ..................................................................................... 
Four views of three specimens of a totally unplaced gastropodous shell. Rich­

mond group, Boyle county, Kentucky. 

. , 
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Figs. 1 to 4 MACLUREA DEPRESSA D. and S ...................................................... 1040 

2 to 4 

Figs. 5 to 10 
5 to 8 

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 BIGSBY I Hall ......................................................... . 
Four views of a specimen, from the Stones River group at Beloit, Wisconsin, 

somewhat 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. 

9 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. nitidu U. 
and S. 

10 A small specimen from Dixon, Illinois, figured for comparison with M. nitiiu. It. 
may be well to point out that the umbilicus is wider and the whorls lower than 
in that species. 

1039 

Fig. 11 MACLUREA NITIDA U. and S. .. .. .. . .. .. . . . . . . .. .. .... . ......................... :. _ 1040 

Figs, 12 to 14 
12 and 13 

14 

Upper side of one of the largest specimens, showing the rather small umbilicus 
and r~gular lines of growth. Stones River gr'mp, Mineral Point. Wisconsin. 
Geological and Natural History Survey of Minnesota, Museum Register No. 
7356. The inner line of fig. 9 represents the outline of the aperture of this spec-
imen. 

MACLUREA CRASSA U. and S ..................................................... . 
Upper and lower sides of an entire cast of the interior. The obtm\e central angu­

lation of the whorls is not quite as abrupt in fig. 12 as it should be (see'tdp 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 "ame. The lower line at the bottom of 
the figure represents the outline of this part of the whorl in a specimen from 
Wykoff, Minnesota. 

1040 

Figs. 15 and 16 MACLUREA CRASSA var. MACRA U. and S..................... ..................... 1040 

Figs. 17 and 18 
17 

18 

Figs. 19 to 23 
19 

20 

21 and 22 
23 

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 ..................................... . 
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 ben 
of the Trenton group, Wykoff, Minnesota. 

Upper side of same, showing the deep sinus in the upper lip. 

ECCYLIOMPHALUS UNDULATUS Hall .............................................. . 
'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 cicabrices where foreign particles had formerly 

been attached. 
OppOSite lateral views of an incomplete cast of the interiOr. l3eloit, Wisconsin. 
'l;'ransverse section near the mouth of same, 

1037 

1036 

.. ,....., 
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Figs. 1 to 4 MAcLuREA DEPRESSA Do and S ..................................................... , 1040 

2 to 

Lateral view of a cast of the interior. Stones River group (Vanuxemia bed), Min­
neapolis, Minnesota. 

4 Three views of another cast from Minneapolis. Geological and Natural History 
Survey of Minnesota, Museum Register No. 6868. 

Figs. 5 to ]0 
5 to 8 

MACLUREA BIGSBYI Hall 0 •••••••• 0 •••••••••••••••••••••••• 0 •••••• o. 0 •••••••• 0 ••••• 

Four views of a specimen, from the Stones River group at Beloit, Wisconsin, 
somewhat 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. 

9 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. 

10 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. 

1039 

Fig. 11 MAoLuREA NITIDA U. and S ............... 0 • • .. ...... .. ............ 0 ........... ' '. 1040 

Figs. 12 to 14 
12 and 13 

14 

Upper side of one of the largest specimens, showing the rather small umbilicus 
and r<'gular lines of growth. Stones River gfiJUp, Mineral Point, Wisconsin. 
Geological and Natural History Survey of Minnesota, Museum Register No. 
7356. The inner line of fig. 9 represents the outline of the aperture of this spec-
imen. 

MACLUREA CRASSA U. and Soo ........ ' .... 0 •••••• 0" 0 ••••• 0 •••••••• 0 ••••• 0 ••••••• 

Upper and lower sides of an entire cast of the interior. The obtmle central angu­
lation of the whorls is not quite as abrupt in fig. 12 as it should be (see'top of 
fig. 14). Trenton group, Lime Oity, Minnesota. Geological and Natural His-
tory Survey of Minnesota, Museum Register No. 8442. 

Transverse section of the outer whorl of "arne. The lower line at the bottom of 
the figure represents the outline of this part of the whorl in a specimen from 
Wykoff, Minnesota. 

1040 

Figs. 15 and 16 MACLUREA ORASSA val'. llIACRA U. and S ....... , ........... o .................... o. 1040 

Figs. 17 and 18 
17 

18 

Figs. 19 to 23 
19 

20 

21 and 22 
23 

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 ....... 0 ............................. . 

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 ben 
of the Trenton group, Wykoff, Minnesota. 

Upper side of same, showing the deep sinus in the upper lip. 

ECCYLIOMPHALUS UNDULATUS Hall .............................................. . 
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

l 
Wisconsin. 

Transverse section near the mouth of same. 

1037 

1036 
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Figs. 1 to 3 MACLURINA CUNEATA Whitfield.............................................. ..... 1042 
(See also plate LXXXII.) 

1 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. 

2 and 3 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. 

Figs. 4 and 5 MACLURINA MANITOBJ1:NSIS Whiteaves............................................. 1041 
(See also plate LXXXIl.) 

Two views of a cast of the interior. Trenton group, Lime City, Minnesota. 
Geological and Natural Hist.ory Survey of Minnesota. Museum Register No. 
4105. 

Figs. 6 to 8 TROCHONEMA OBSOLETUM Ulrich................................................... 1054 
6 A finely preserved example of the natural size. Uppe.Trenton, near Burgin, 

Kentucky. 
7 Lateral view of same x2.5, showing surface markings and obsolescence of 

revolving ridges on t,he last whorl. The ridges are quite distinct on turns 
preceding the last. 

8 Basal view of same x1.8. 

Figs. 9 and 10 
9 

10 

Figs. 11 to 15 
11 to 14 

15 

TROCHONEMA ARCTATUM Ulrich ..•..........................•.................... 
Outline view of the type of this species. Trenton group, near Burgin, Kentucky. 
Apertural view of same x2. A few of the fine lines 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. 

TROCHONE~IA ROBBINSI U. and S ................................................. . 
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 :>triking features. Fusispira bed, Wykoff, Mhmesota. 
Geological and Natural History Survey of Minnesota, Museum Register No. 7516. 

A small cast of the interior from the same locality. 

1054 

1053 

Figs. 16 to ]8 TROCHONEMA NIOTA Hall sp ..................................................... ',' 1052 
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 3 MACLURINA CUNEATA Whitfield........... ........................................ 1042 

1 

2 and 3 

(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. 

Figs. 4 and 5 MACLURINA MANITOBJ1)NSIS Whiteaves............................................. 1041 
(See also plate LXXXll.) 

Two views of a cast of the interior. Trenton group, Lime City, Minnesota. 
Geological and Natural History Survey of Minnesota. Museum Register No. 
4105. 

Figs. 6 to 8 TROCHONElIIA OBSOLETUlII Ulrich................................................... 1054' 
6 A finely preserved example of the natural size. Uppe. Trenton, near Burgin, 

Kentucky. 
7 Lateral view of same x2.5, showing surface markings and obsolescence of 

revol ving ridges on t,he last whorl. The ridges are quite distinct on turns 
preceding the last. 

8 Basal view of same x1.8. 

Figs. 9 and lO 
9 

10 

Figs. 11 to 15 
11 to 14 

15 

TROCHONEMA ARCTATUM Ulrich ...•.........................•...................• 
Outline view of the type of this species. Trenton group, near Burgin, Kentucky. 
Apertural view of same x2. A few of the fine lines 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. 

TROCHONElIIA ROBBINSI U. and S ................................................. . 
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 ~triking features. Fusispira bed, Wykoff, Mianesota. 
Geological and Natural History Survey of Minnesota, Museum Register No. 7516. 

A small cast of the interior from the same locality. 

1054 

1053 

Figs. 16 to ]8 TROCHONEMA NIOTA Hall sp ..................................................... '.' 1052 
Three views of the nearly entire cast of the interior upon which this species is 

founded. Stones Ri ver group, BelOit, Wisconsin. 
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Figs. 1 to S TROCHONEMA UMBILlCATUM Hall ................ 00 00 ..• 00......................... 1047 
1 Under side of a cast of the interior, Madurea bed, Treoton group, Stewartsville, 

Minnesota. 
2 Lateral view of another cast; from the same horizon at Hader. Minnesota. 
3 Gutta perch a cast of the exterior, the lower part of the figure restored; from the 

4 and 5 

6 

7 and 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 

same horizon near Galena, Illinois. The surface markiogs, 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 specimen of 
the variety canailensis. Black River or Stones River group. Pauquette's 
Rapids, Ottawa river, Canada. 

Sman 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 carinre .. 

Basal and lateral views of a large cast of the interior of a Stones River group 
variety from middle Tennessee. The whorls spread more rapidly than they' 
should in T. umbilicatum 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 a's var. latum. 

TROCHONEMA BEACHI? Whitfield .............. 00 00 00 .... 00 00 00 .... 00 ............ , 1048 
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 T. umbilicatum. Stones River 
group, Minneapolis, Minnesota. 

Cast of the interior from the same horizon at Janesville, Wisconsin, agreeing very 
well with Whitfield's figure of his T. beachi. 

Vertical section of the same species from Dixon, Illinois. 
Section of last whorl of fig. 10. 

TROCHONEMA FRAGILE U. and S ..................... 00 •....... 00 .......... 00 ...... 1050 
Lateral view of a cast of the interior. Clitambonites bed of the Trenton group, 

Cannon ]j'alls, 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 T. 
umbilicatum. 

TROCHONEMA ECCENTRICUM Ulrich ........... 00 ............................ 00 .. 00 1019 
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 T. umbilicatum and that the present species is distinguished from 
that by the eccentricity of the umbilical ridge chiefly. 

TROCHONEMA RUGOSUM U. and S............. . .................................. . 
Gutta perch a 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 abra~ed, still re~ains 

some of the strong lines of growth; also from the Vanuxemla bed at Mmne-
apolis, Minnesota. 

1049 

Figs. 23 to 25 TROCHONEMA MADISONENSE Ulrich .......... ·.············ > •••••••••••••••••••••• 

Three views of the type of this species. The absence of a basal angulation diS­
tinguishes it from all of the preceding forms. Richmond group, Madison, Indiana. 

10fi1 
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S TROCHONElIfA Ul'dBILlCATUl'd Hall.................................................. 1047 
1 Under side of a cast of the interior, Madurea bed, Trenton group, Stewart~ville, 

Minnesota. 
2 Lateral view of another cast; from the same horizon at Hader. Minnesota. 
3 Gutta percha cast of the exterior. the lower part of the figure restored; from the 

same horizon near Galena, Iilinois. The surface markings, excepting 
occasionally on the base, are always fine and generally obscure in the 'I'renton 
variety. 

4 and 5 Front and basal views or an exc·llent, though rather small, silicitled specimen of 
the variety canadensis. Black River or Stones River group. PaU(luette's 
Rapids, Ottawa river, Canada. 

6 

7 and 8 

Figs. 9 to 12 
9 

10 

11 
12 

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 carinffi .. 

Basal and lateral views of a large cast of the interior of a Stones River group 
variety from middle Tennessee. The whorls spread more rapidly than they' 
should in T. umbilicatum 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 a's var. latwn. 

TROCHONEl'dA BEACHI? Whitfield. . .. .... .. .... .. .... .. .... .... . .. . ... ....... ..... 1048 
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 T. umbilicatum. Stones River 
group, Minneapolis, Minnesota. 

Cast of the interior from the same horizon at JaneSVille, Wisconsin, agreeing very 
well with Whitfield's figure of his T. beachi. 

Vertical section of the same species from Dixon, Illinois. 
Section of last whorl of fig. 10. 

Figs. 13 to 16 TROCHONEl'dA FRAGILE U. and S............................. .... .... .............. 1050 

13 

14 to 16 

Figs. 17 and 18 

Figs. 19 to 22 
19 

20 and 21 
22 

Figs. 23 to 25 

Lateral view of a cast of the interior. Clitambonites bed of the Trenton group, 
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 T. 
umbilicatum. 

TROCHONEMA ECCENTRICUl'd Ulrich .............................................. . 
Apertural and basal views of the best of three specimens from the upper di vision 

(" Glade limestone "J 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 T. umbilicatum and that the present species is distinguished from 
that by the eccentricity of the umbilical ridge chiefly. 

TROCHONEMA RUGOSUM U. and S............. . .................................. . 
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 abra~ed, still re~ains 

some of the strong lines of growth; also from the Vanuxemla bed at Mmne-
apolis, Minnesota. 

TROCHONEMA MADISONENSE Ulrich ............ · ... ·.······,······················ 
Three views of the type of this species. The absence of a basal angulation dis­
tinguishes it from all of the preceding forms. Richmond group, Madison, Indiana. 

1019 

1049 

10fi1 



FigS. 26 to 29 

Figs. 30 to 34 
SO 

31 and 32 
33 

34 

Figs. 35 to 38 
35 to ::17 

38 

Figs. 39 to 41 

Figs. 42 and 43 

Figs. 44 and 45 

PJ,&l!l. 
TRocHoNEMA BELLULUM Ulrich .................................................... 1050 

Four views of the largest and relatively lowest of six specimens, all from the 
Stones River group, near Murfreesboro, Tennessee. It is to 1'Ie observed that 
this is not only a smaller type than '1'. 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 SUBORASSUM U. and S ........................... : ................. . 
Rather small silicified shell showing the under side. 
Twu views of a gutta percha impression, showing surface markings. 
A silicified specimen from which part of the shell has been removed. This speci­

men shows that the shell is comparatively thick, the angles being very ob~use 
on the interior r.ast. 

Lateral view of the specimen of which fig. SO represents the under side. Upper 
part of Trenton group, Mercer COU?ty, Kentucky. 

TRocHoNEMA RETRORSUM U. and S.. . . . . . . . . . . . . . . . . . .. . ......................•.. 
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 U. and S .................................................... . 
Three views of a cast of the interior. Fusispira bed, Cannon Falls, Minnesota. 

TRocHoNEMA (EUNEMA) SAL'l'ERI U. and S.......... . . . . . . .. . . . . . . . . .. . ........ .. 
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 (E1JNEMA) NITIDU]}f Ulrich ........................................ , . 
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. 

10)a 

1051 

1052 

1053 

1053 

Fig. 46 TRocHoNEMA v AGRANS U. and S.. .. .. . . .. .. .... .. .. . .. . .. .. .. .. .. .. . .. .. .. .. .. ... 1049 
(See also plate LXXVIII, figs. 10-13.) 

Gutta perch a impression of a natural mould of the spire, showing external form 
and surface markings of shell. Vanuxemia bed, MinneapOliS, Minnesota. 

• 

Figs. 26 to 29 

Figs. 30 to 34 
30 

31 and 32 
33 

34 

Figs. 35 to 38 
35 to 37 

38 

Figs. 39 to 41 

Figs. 42 and 4il 

Figs. 44 and 45 

PAGE. 
TROCHONEl'IIA BELLULUM Ulrich ........ ······· .......... ...... .................... 1050 

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 ']'. 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 SUBCR~SSUM U. and S ............................................ .. 
Rather small silicified shell showing the under side. 
Two views of a gutta perch a impression, showing surface markings. 
A siliciflerl specimen from which part of the shell has been removed. This speci­

men shows that the shell is comparatively thick, the angles being very obtuse 
on the interior cast. 

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

TROCHONEl'IIA RETRORSUl'II U. and S .................. ··· ........................ .. 
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 lJackward 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. 

THOCHONEMA ALTUl'II U. and S ............... " ................................... . 
Three views of a cast of the interior. Fusispira bed, Cannon Falls, Minnesota. 

TROCHONEl'IIA (EUNEl'IIA) SALTER! U. and S ..................................... .. 
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. 

TROCHONEllIA (EVNEl'IIA) NITIDUllf Ulrich ........................................ , . 
Opposite views of an average specimen. Utica group, Covington, Kentucky. 

The dark lines crossing the last whorl or fig. 44 indicate merely the direction 
of the lines of growth. The latter are equal and exceedingly fine on the 
specimen. 

10tH 

1051 

1052 

1053 

1053 

Fig. 46 TROCHONEl'IIA VAGRANS U. and S ................................................. 1049 
(See also plate LXXVIII, 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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1 
2 and 3 

4 to 6 

7 

8 

9 
Figs. 10 to 13 

10 and 11 
12 and 13 

Figs. 14 to 16 

Vorsal Sille 01 a C~L~~ 01 ~Lle lU~enOJ. llUlll VvlU>U, :' lUUUll~lll, • 

Umbilical and dorsal views of a well marked SpeGlme?- .of the ~orm of. the~peCles 
prevailing at Dixon Illin~. Excepting the \lmbll1cal reglOn, WhICh gIves an 
idea of the thiclmes~ of t@-shell, the specimen is a cast of the int~rior. . 

Three views of a large example, retaining most of the shell, from Mmeral Pomt, 
Wisconsin. . ~ B l' 't W· 

Gutta percha impression of a n<1tural mould of the extenor, Lrom e 01, IS-
consin. f th . h . th Dorsal side of an interior cast of the Minnesota form 0 e specIes, avmg e 
last whorl partly free; MinneapoliS. . 

Under side of a similar specimen from the same localIty. 
TROCHONElIfA v AGRANS U. and S, , ............................. , ................ .. 

(See also plate LXXV~I, fig: 46.) . . 
Basal and lateral views of a cast of the llltenor, from Mmneapol1s. 
Similar views of a nearly perfect cast from the same locality. Survey collection, 

Museum Register No. 6865 
GYRONElIfA LIRATUlYI U. and S ....... , ..... 00 ••••••••••••••••••••••••••••••• 0 ••••• 0 

Three viewB of the specimen upon whic~ thi~ species ~s founded. ~hile the 
greater part is preserved as a cast of the llltenor, a portlOn, as shown m fig. 14, 
is of the exterior. Beloit, Wisconsin. 

Figs. 17 and 18 GYRONEMA SElIIICARINATUM Salter sp........ .. ............ 0 .... • ............ . 

Dorsal views, natural size and x2, of a specimen retaining the shell; near Cannon 
Falls, Minnesota. 

Figs. 19 to 21 GYRONEMA PULCHELLlTlII U. and So ............. 0 ............ 0 ......... • .... '" 0 .. . 

19 Dorsal view of a small but nearly perfect example; Chatfield, Minnesota. 
20 Portion of same x5 to show extremely fine lines of growth. 
21 Aptrtural view of a larger and excellently preserved specimen; Minneapolis. 

Figs, ~2 to 25 
22 

23 and .24 

25 

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

GYRONEMA DUPLICATUlIi U. and S ................... " ................ 0 ••••••••••• 

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

Apertural and dorsal views 'Df a large and almost entire cast of the interior 
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. 
Fig. 26 CYCLONElIIA (? GYRONEMA) PRiECIPTUlH, n. sp. (Ulrich.) ........... 0" 0 0 •• • ••• 0 •••• 

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 refiexed 
than in species of Gyronema, but not excavated as it should be in a true 
Cyclonema. A minute umbilicus is often present. This species is referred to 

Figs. 27 and 28 
27 

28 

Figs. 29 and 30 
29 

30 
Ifigs. 31 and 32 

Figs. 33 and 34 

but not named in the fifth paragraph on page 1046. 
CYCLONEMA v ARICOSUlIl Hall ........................ o .. 0 •• '" •••••••••• o .. ' .. "" 

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 cariual very strong in this species. 

CYCLONEMA lHEDIALE Ulrich .............. 0 ••••••••••• 0 ••••••••••••••••••••••••• 0' 

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

Under side of another specimen from Covington. 
CYCLONEMA INFLATUM Ulrich ...... , ............................ 0 ••••••• 0 •••••••••• 

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

OYCLONElIIA PYRAMIDATUlIf Jarmes ............................. 00 ••• , 0 ••••• 0 •• 0 ••• 

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

Figs. 35 to 39 CYCLONEMA BILIX Conrad sp ................................. 0 •••••••••••••••• 0 •••• 

35 Dorsal view of a rather large example of this species, from Versailles, Indiana. 
36 A similar view of a smaller ~pecimen, from Waynesville, Ohio. 
37 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 carinal are not as strong as 

38 and 39 

Figs. 40 to 42 
40 

41 and 42 
Figs. 43 to 46 

43 

44 

45 and 46 

in U. mediale, and the suture more abruptly impressed. 
Dorsal ,,-iews of two specimens of the form which Miller proposed to distinguish 

as vanety conicum; from Versailles, Indiana. 
CYCLONEMA BILIX var. FLUCTUATUM James ..... 0 •••••••••••• 0 ••• 0 •••••• .- ••••••• 

D?rsal view of.a perfect specimen of this variety, from Versailles, Indiana, show-
109 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. 
CYCLONEJHA HUJl1EROSUM Ulrich ....... 0 •••• " •••••••••••• 0............. 0 ••••••• 0 • 

A lar~e and strong.ly mar~ed specimen of the Richmond group variety of this 
spe:leSj WayneSVIlle, Oh~o. Possibly this is an extreme variety of C. bilix, with 
Whl~h It was found assoClated, 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 Oincinnati. 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. 

Fig. <17 CYCLONEM:A SIlIIULANS Ulrich .... 0 ••••••••••• , •••••••••••• 0 ••••••••••••••••••••• ,. 

Figs. 48 and 49 
48 

Dorsal v.iew ?f an average example of this species, showing the rather delicate 
revolvlOg hnes growlllg more and more obsolete on the last volution' Cincin-
nati, Ohio. ' 

CYDCLONEMA SUBLJEVE Ulrich ............. ,. . . . . . . . . . . . . . • . . . .. . .......... 0 •••••• 

.. i?!.~f!~v}o~:.v~o!.,a_ rep,res.en~a~i'~'e, exampl~; Covington~ Kentucky. 
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1055 

1060 

1059 

1060 

1061 
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1 
2 and 3 

4 to 6 

7 

S 

9 
Figs.]O to 13 

10 and 11 
]2 and 13 

Figs. 14 to 16 

Dorsal SH.le 01 a ea~Lr 01 lILle lULJerlUl~ l1U1.U V...,lU.1U, ~,.lvvvu. ..... 1.U, • 

Umbilical and dorsal views of a well marked speGlme?- .of the ~orm of. the ~peCles 
prevailing at Dixon Illin~. Excepting the \lmbl!Jcal regIOn, which gIves an 
idea of the thiclmes~ of tlie~shell, the specimen is a cast of the int~rior. . 

Three views of a large example, retaining most of the shell, from Mmeral Pomt, 
Wisconsin. . t B I·' W' 

Gutta percha impression of a n;:,tural mould of the exterIOr, rom e Olt, lS-
consin. f th . h' h Dorsal side of an interior cast of the Minnesota form 0 e speCies, avmg t e 
last whorl partly free; Minneapolis. . 

Under side of a similar specimen from the same locahty. 
TROCHONElIIA VAGRANS U. and S ........................ ·········· .. ···· ........ .. 

(See also plate LXXV!I, fig: 46.) . . 
Basal and lateral views of a cast of the mtenor, from Mmneapohs. 
Similar views of a nearly perfect cast from the same locality. Survey collection, 

Museum Register No. 6865 
GYRONElIIA LIRATUlII U. and S .............................. , ..................... . 

Three viewB of the specimen upon whic~ thi~ species ~s founded. ~hile the 
greater part is preserved as a cast of the Intenor, a portIOn, as shown In fig. 14, 
is of the exterior. Beloit, Wisconsin. 

Figs. 17 and 18 GYRONElIIA SElIIICARlNATUM Salter sp........ .. .............................. . 
Dorsal views, natural size and x2, of a specimen retaining the shell; near Cannon 

Falls, Minnesota. 
Figs. 19 to 21 GYRONElIIA PULCHELL(TM U. and S ................................................ . 

]9 Dorsal view of a small but nearly perfect example; Chatfield, Minnesota. . 
20 Portion of same x5 to show extremely fine lines of growth. 
21 ApErtural view of a larger and excellently preserved specimen; Minneapolis. 

Figs. ~2 to 25 
22 

23 and 24 

25 

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

GYRONEl\IA DUPLlCATUlII U. and S ................... " ........................... . 
Side view of a speCimen which retains some of the shell and has a higher spire 

than usual; Dixon, Illinois. 
Apertural and dorsal views ·{)f a large and almost entire cast of the interior 

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. 

Fig. 26 CYCLONEMA (? GYRONEMA) PRJEClPTUlI'I, n. sp. (Ulrich.) .......................... . 
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 relati vely thicker, straighter, and more refiexed 
than in species of G.IITOnema, but not excavated as it should be in a true 
Cyclonema. A minute umbilicus is often present. This species is referred to 

Fig-s. 27 and 28 
27 

28 

Figs. 29 and 30 
29 

30 
lI'igs. 31 and 32 

Figs. 33 and 340 

but not named in the fifth paragraph on page 1046. 
CYCLONEMA v ARlCOSUM Hall .............................. '" ................... . 

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 carinffi very strong in this species. 

CYCLONEl\IA lIIEDlALE Ulrich .............. · ...................................... . 
Dorsal view of an average example of the typical form of this species; Covington, 

Ken tucky. J n another common variety the revolving carinffi are less equal, 
being more as in fig. 34 of this plate. 

Under ~ide of another specimen from Covington. 
CYCLONEMA lNFLATUM Ulrich ..................................................... . 

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 PYRAMIDATUlIl Jarmes ....... , ................ "" ................... . 
Basal and dorsal views of a typical example of this species; from the vicinity of 

Morrow, Ohio. 
Figs. 35 to 39 CYCLONEMA BlLIX Conrad sp ............. "' ...................................... . 

35 Dorsal view of a rather large example of this species, from Versailles, Indiana. 
36 A similar view of a smaller ~pecimen, from Waynesville, Ohio. 
37 A dorsal view of a third specimen, from Clarksville, Ohio. These three speci-

38 and 39 

Figs. 40 to 42 
40 

41 and 42 
Figs. 43 to 46 

43 

44 

45 and 46 

mens are. regard~d as agreeing in every respect st~ictly with the original type of 
the species. It IS to be observed that the revolVing carinffi are not as strong as 
in U. mediale, and the suture Illore abruptly impressed. 

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

CYCLONEl\IA BILl X var. FLUCTUATUM James .............................. -...... . 
Dorsal view of a perfect specimen of this variety, from Versaill8s Indiana show­

ing the relatively fine revolving lines, oblique folds and conca~e slopes'of the 
Whorls which usually characterize this variety. 

Two views, x5, of the apex of same. 
CYCLONEMA HUlIIEROSUM Ulrich ................................................. . 

A larg:e and strong.ly marked specimen of the Richmond group variety of this 
spe~les.; WayneSVille, Oh~o. POSSibly this is an extreme variety of C. bilix, with 
whl~h 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. 

Fig. 47 CYCLONEM:A SIllIULANS Ulrich ................................................... .. 

Figs. 48 and 49 
48 

Dorsal v,iew <:>f an average example of this species, showing the rather delicate 
revol vlng hnes growlllg more and more obsolete on the last volution' Cincin-
nati, Ohio. ' 

CYDCLONEMA SUBLJEVE Ulrich ................................ " . . ..............•. 
"'~~~! ~v}.~~ o!.,a~ rep,res.en~a~t~'e, exampl~; Covington~ Kentucky. 
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PLATE LXXIX. 
PAGE. 

Figs. 1 to 5 HOLOPEA INSIGNIS U. and S .......................... · .... · ...... · .. ·· .... ·...... 1065 
1 and 2 Opposite views of the interior cast of a young shell. The bight is relatively 

greater than in fully grown individuals. Stones River group, Minneapolis, 
Minnesota. 

3 to 5 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, Minnesota. 

Fig. 6 HOLOPEA CONCINNULA U. and S......................... ................. 1066 
A cast of the interior, the last whorl with obscure lines of growth. Stones 

River group, Beloit, Wisconsin. 

Figs. 7 to 10 HOLOPEA APPRESSA U. and S..................................................... 1065 
7 to 9 Three views of a small but entire cast of the interior, gi ving a good idea of 

the peculiarities of the species. Clitambonites bed, Goodhue county, 
Minnesota. 

10 Under side of a larger cast. Geological and Natural History Survey of Minnesota, 

Figs. 11 and 12 
11 

12 

Figs. 13 to 18 
13 and 14 

15 to 18 

Museum Register No. 6765. 

HOLOPEA EXCELSA U. and S ..................................................... . 
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 Billi ngs ........................................................ . 
Two views of a cast of the interior, the inner whorls restored. Trenton group, 

near Cannon Falls, Minnes0ta. 
Four views of a cast of the interior of a young specimen. Fusispira bed, near 

Cannon Falls, Minnesota. 

Fig. 19 HOLOPEA var. PARVULA Ulrich .................................................. .. 

Figs. 20 and 21 
20 

21 

Figs. 22 to 25 
22 

23 to 25 

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

HOLOPEA ROTUNDA U. and S ..................................................... . 
Perfect silicified 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 Rivet' 

group at Dixon, Illinois. 

HOLOPEA AlIfPLA U. and S ..................................................... . 
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, Minnesota. Geological and Natural History Survey of 
Minnegota, Museum Register No. 5836. 

1067 

1067 

1066 

1065 

Fig. 26 HOLOPEA SIMILIS U. and S......................... ............................... 1066 
Dorsal view of an average example of the form which we have separated 

provisionally from H. ampla and H. obliqua under this name. Shales of the 
Black River group, Fillmore county, Minnesota. Geological and Natural 
History Survey of Minnesota, Museum Register No. 7381. 

Figs. 27 and 23 HOLOPEA SUPRAPLANA U. and S.................................................. 1068 
27 Dorsal view of a cast of the interior. Lower part of Fusispira bed, Kenyon, 

Minnesota. 
28 Apertural view of the largest specimen seen. Though a cast of the interior, 

it gives a good idea of the strongly inrolled thin inner lip. Kenyon, 
Minnesota. 
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Figs. 1 to 5 HOLOPEA INSIGNIS U. and S .......................... · .... ·· ........ ·· .... ·...... 1065 
1 and 2 Opposite views of the interior cast of a young shell. The bight is relatively 

greater than in fully grown individuals. Stones River group, Minneapolis, 
Minnesota. 

3 to 5 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, Oannon 
Falls, Minnesota. 

Fig. 6 HOLOPEA CONCINNULA U. and S......................... ........ ......... 1066 
A cast of the interior, tbe last whorl with obscure lines of growth. Stones 

River group, Beloit, Wisconsin. 

Figs. 7 to 10 HOLOPEA APPRESSA U. and S .............................................. ·...... 1065 
7 to 9 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. 

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

Figs. 11 and 12 HOLOPEA EXCELSA U. and S............................ .... . . .... .. .... .. .... .... 1067 
11 Apertural view of an incomplete cast of tbe interior. Fusispira bed, Wykoff, 

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

Figs. 13 to 18 BOLOPEA PYRENE Billings......................................................... 1067 
13 and 14 Two views of a cast of the interior, the inner whorls restored. Trenton group, 

near Cannon Falls, Minnes0ta. 
15 to 18 Four views of a cast of the interior of a young specimen. Fusispira bed, near 

Cannon Falls, Minnesota. 

Fig. 19 HOLOPEA var. PARVULA Ulrich ................................................... . 
Dorsal view of the largest of three specimens. Upper Trenton, near Burgin, 

Kentucky. 

Figs. 20 and 21 HOLOPEA ROTUNDA U. and Soo.................................................... 1066 
20 Perfect silicified shell, showing tbe aperture, minute umbilicus, and general 

form of the shell. Trenton group, Hartsville, Tennessee. 
21 A much larger specimen, presumably of this species, from the Stones Rivet' 

group at Dixon, Illinois. 

Figs. 22 to 25 HOLOPEA AMPLA U. and S................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1065 
22 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. 

23 to 25 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, Minnesota. Geological and Natural History Survey of 
Minnesota, Museum Register No. 5836. 

Fig. 26 HOLOPEA SIMILIS U. and S ................................... " . . . . . . . . . . . . . . . . . . . 1066 

Figs. 27 and 23 
27 

28 

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

HOLOPEA SUPRAPLANA U. and S ................................................. . 
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 tbin inner lip. Kenyon, 
Minnesota. 
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FUSISPIRA SCHUCHERTI U. and S ...................... ··.·.................... .... 1076 
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. 

FUSISPIRA NOBILIS U. and S ................... · ............ ····· ... · ............. . 
Opposite views of a sharply defined but incomplete and small cast or 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. Thi8 slightly exceE'ds 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. 

1078 

FUSISPIRA SULOATA Ulrich ....................................................... 1077 
Dorsal view of a specimen that, excepting the patch of shell Shown, is a 

sharply dE'fined cast of the interior. The sbell 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 
distinct revolving sulci. Base of Utica or top of Trenton, Scott county, 
Kentucky. 

Apertural view of same. 
Small portion of the surface of tee shell x 10, showing punctm of two sizes 

arranged in series parallel with the suture line. 

FUSISPIRA CONVEXA U. and S ............. ··.··................................... 1077 
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 a 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 same as seen from beneath. 

FUSlspmA SUBBREVIS U. and S.................................................... 1076 
Opposite views of a small cast of the interior, Fusispira bed, Goodhue county, 

Minnesota. 
A pertural 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 reprf'sented by figs. 13 and 14. 

FUSISPIRA INFLATA Meek and Worthen.................................. ........ 1075 
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.O.), 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 INTERJ\1EDIA U. and 8...... .. .. .. .. .. . ................................. 1076 
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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Fig. FUSISPIRA SCHUCHERTI U. and S .................... ·.··.·.................... .... 1076 

Figs. 2 to 4 
2 and 3 

4 

View of the type and only known specimen of this species. Part of the shell 
is preserved. Its great thickness is the most important or the peculiarities 
of the species. Black River group, Beloit, Wisconsin. Geological and Natural 
History Survey of Minnesota, Museum Register No. 7322. 

FUSISPIRA NOBILIS U. and S ................... · .. ·· ... ················ ........... . 
Opposite views of a sharply defined but incomplete and small cast or 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. Thi8 slightly exceE'ds 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. 

1078 

Figs. 5 to 7 
5 

FUSISPIRA SULOATA Ulrich......................... .............................. 1077 

6 
7 

Figs. 8 to 10 
8 

9 

JO 

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 
distinct revolving sulci. Base of Utica or top of Trenton, Scott county, 
Kentucky. 

Apertural view of same. 
Small portion of the surface of tl:;e shell x 10, showing punctffi of two sizes 

arranged in series parallel with the suture line. 

FUSISPIRA CONVEXA U. and S ............. · .................•.................... 
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 a 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 same as seen from beneath. 

1077 

Figs. 11 to 16 FUSISPIRA SUBBREVIS U. and S.................................................... 1076 
It and 12 Opposite views of a small cast of the interior, Fusispira bed, Goodhue county, 

Minnesota. 
13 A pertural 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. . 

14 Dorsal view of lower two whorls of same. 
I;'; 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. 

16 Outline, as seen from below, of lower and outer portions of the lip of the 

Figs 17 and 18 
17 

18 

Figs. 19 to 21 
19 

20 and 21 

specimen reprE'sented by figs. 13 and 14. 

FUSISPIRA INFLATA Meek and Worthen ......................................... . 
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.O.), 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 INTER~IEDIA U. and S...... . . . . . . . . .. . ............................... . 
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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PLATE LXXXI. 

Figs. 1 and 2 SUBULITES sp. undet. (? ELONGA'l'US Conrad) ........................... "" ....... . 
PAGE. 

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. 

Fig. 3 SUBULITES CANADENSIS Ulrich ... :.... .... ..... .. . ..... . . . .... .. .... .... .... .... . .. 1071 
Figure of a cast of the interior, restored at both extremities from other specimens. 

Figs. 4 and 5 
4 

5 

Figs. 6 to 8 
6 

... . 
8 

Figs. 9 to 11 
9 

10 

11 

Figs. 12 to 15 
12 

13 and 14 

15 

Black River group, Ottawa, Canada. 

SUBULITES CONRADI U. and S .................................... '" . . . .... .... . . .. lOll 
Cast of the interior; from the Stones Ri ver 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. and S..... .... . .. .. .. . .... .... .... .... .... . ... .... . . .... 1071 
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, IllinoiR .• 

Outline of lower and outer lips as seen from below. 

SUBULITES BELOITENSIS U. and S.................................................. 1072 
Entire cast oe the interior.* The mouth is very similar to that of S. c((llaclensis (see 

fig. 3), but the shell as a whol~ 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. Stones 
. River group, Beloit, Wisconsin. 
Outline of lower and outer lips as seen from below. 

SUBULITES PERGRACILIS U. and S.... ............................................. 1072 
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 ot fig. 12, the middle one the 

basal outline of fig. 14, the upper one part of the greatest circumference of the 
body whorl. Trenton group, Fusispira bed, Wykoff, Minnesota. 

Figs. 16 and 17 SUBULITES PARVUS Ulrich......................................................... 1072 
Opposite views of a cast of the interior. Stones River group, High Bridge, Ken­

tucky. 

Figs. 18 and 19 SUBULITES NAN us Ulrich.......................................................... 1072 
Opposite views of the larger of two specimens of this small species. Stones River 

group (" Glade limestone "), Lebanon, Tennessee. 

·Fig. 20 SUBULITES sp. undet .............................................................. . 
Fragmentary example of a curved species; from the Fusispira bed at Wykoff. 

Minnesota. 

Figs. 21 and 22 CYl{TOSPIRA BICURV ATA Ulrich ......................................... , .. ....... 1074 

Fig. 

OpPOSite views of the unique specimen upon which the species is founded. Stones 
River group, High Bridge, Kentucky. 

23 CYRTOSPIRA WYKOFFENSIS U. and S ............................................... 1074 
Apertural view of the type specimen, the apex restored in the figure. Fusispira 

bed, Wykoff, Minnesota. 

* We believe this specimen is composed of parts of two indIviduals. However that may be. it gives a correct idea of 
the species and therefore may j ustiy stand as the type. 
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Figs. 1 and 2 SUBULITES sp. undet. (? ELONGATUS Conrad) ...................................... . 
PAGE. 

Lateral view of a cast of the interior and top of same, showing the peculiar ter­
mination of interior casts of species of Suuulites. Trenton group, Ottawa, Canada. 

Fig. 3 SUBULITES CANADENSIS Ulrich ... :.... ............ .............. ........ .... ....... 1071 
Figure of a cast of the interior, restored at both extremities from other specimens. 

Figs. 4 and 5 
4 

5 

Figs. 6 to 8 
6 

., . 
8 

Figs. 9 to 11 
9 

10 

11 

Figs. 12 to 15 
12 

13 and 14 

15 

Figs. 16 and 17 

Figs. 18 and 19 

Black River group, Ottawa, Canada. 

SUBULITES CONRADI U. and S.... .... .................. .... ............ .... ........ 1071 
Cast of the interior; from 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. and S..... .... .. ... .. . .... .... .... .... .... ....... . .. .... 1071 
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 relati vely wider 

below than in the other species, and the comparatively abrupt basal taper of 
the volutions. Stones River group, Dix0n, Illinois .• 

Outline of lower and outer lips as seen from below. 

SunuLITES BELOITENSIS U. and S............ .... .... .... .... .... ............ .... .. 1072 
Entire cast of the interior." The mouth is very similar to that of S. ccmacZensis (see 

fig. 3), but the shell as a whol~ is more slender, whilE' the sides of the whorls are 
practically flat instead of gen tly con vex. 

Lower part of same specimen in another view, for comparison with fig. 6. Stones 
. River group, Beloit, Wisconsin. 
Outline of lower and outer lips as seen from below. 

SUBULITES PERGRACILIS U. and S.... .... .... .... .... .... .. .. .... . ... .... .... ..... 1072 
Apertural view of a fragmen t, 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 or fig. 12, the middle one the 

basal outline of fig. 14, the upper one part of the greatest circumference of the 
body whorl. Trenton group, Fusispira bed, Wykoff, Minnesota. 

SUBULITES PARYUS Ulrich......................................................... 1072 
Opposite views of a cast of the interior. Stones River group, High Bridge, Ken­

tucky. 

SUBULITES NANUS Ulrich ........................................................ " 1072 
Opposite views of the larger of two specimens of this small species. Stones River 

group (" Glade limestone "), Lebanon, Tennessee. 

·Fig. 20 SUBULITES sp. undet ........ , .................................................... ,. 
Fragmentary example of a curved species; from the Fusispira bed at Wykoff. 

Minnesota. 

Figs. 21 and 22 CYRTOSPIRA BICURYATA Ulrich ..................... , ...... «.. •••••••••••• ....... 1074 

Fig. 

Opposite views of the unique specimen upon which the species is founded. Stones 
River group, High Bridge, Kentucky. 

23 CYRTOSPIRA WYKOFFENSIS U. and S.... ........ ........ ........................ ... 1074 
Apertural view of the type specimen, the apex restored in the figure. Fusispira 

bed, Wykoff, Minnesota. 

* We believe this specimen is composed of parts of two individuals. However that may be, it gives a correct idea of 
the species and therefore may j ustiy stand as the type. 
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Figs. 24 and 25 CYRTOSPIRA TORTILIS Ulrich.... .... .............................................. 1074 

Opposite views of a silicified shell of this species. Lower division of the Stones 
River group, Murfreesboro, Tennessee. 

Figs. 26 and 27 FUSISPIRA PLANULATA U. and S ................... : ........................... 0... 1078 

Figs. 28 to 31 
28 

29 

30 
31 

Opposite views of the type of this species. The specimen is an excellent cast of 
the interior from the Fusiilpira bed of the Trenton at Eagle POint, Iowa. 

FUSISPIRA ANGUSTA U. and S ..................................................... . 
Apertural view of the lower whorls of a large specimen. It is a cast of the 

interior, but as the shell was not very thfck. it gi yes a good idea of the external 
form of the 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 cast having somewhat deeper sutures than usual. Cannon Falls, Minnesota. 
Somewhat loosely coiled cast of th.e interior, from the same bed and locality. 

1079 

Fig. 32 FUSISPIRA ANGUSTA var. SUBPLANA U. and S .... ......................... ...... 1079 
Ventral view of one of th~ two specimens upon which this variety is founded. 

Clitambonites bed, near Cannon Falls, Minnesota. 

Figs.33,34,36,37 SUBULITES, sp. undet.. . . . . . .... .. .... .. . . . . .... . . . . .. .... . . .. .... .. .... .. .... .... .. 1073 
33 Testiferous fragment with banded suture line. Black River group (Ctenodonta 

bed), Chatfield, Mir:nesota. 
34 Apical portion of a shell, preserved partly as a cast of the interior. Stones River 

group, High Bridge, Kentucky. 
36 An imperfect. macerated shell from High Bridge, Kentucky. 
37 Interior cast of the spire showing that the apical whorls are not filled with solid 

material as in the more typical species of SubuZites. Stones River group, Beloit, 
Wisconsin. 

Fig. 35 SUBULITES REGULARIS Ulriet...................................................... 1072 
(See also plate LXXXII, figs. 47 and 48.) 

35 Int~rior cast of the last volution, showing the long and remarkably slender canal. 
High Bridge, Kentucky. 

Figs. 38 and 39 FUSISPIRA SUBFUSIFOl::ms Hall ................................................... 1077 
Opposit,e views of an incomplete cast of the interior, showing the convex whorls 

and rather wide mouth which are characteristic of this species. Fusispira bed, 
Goodhue county, Minnesota. 

Figs. 40 and 41 MEEKOSPIRA SUBCONICA U. and S ......................... " .... , . . .. . . . .. . .. .. . . .. 1080 
Two views of the type of this species. Richmond group, near Spring Valley, Min­

nesota. 
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Figs. 24 and 25 CYRTOSPIRA TORTILIS Ulrich.... .... .............................................. 1074 

Figs. 26 and 27 

Figs. 28 to 31 
28 

29 

30 
31 

Opposite views of a silicified shell of this species. Lower division of the Stones 
River group, Murfreesboro, Tennessee. 

FUSISPIRA PLANULATA U. and S ................... :... ... ..... .... .. .... .... ...... 1078 
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 Eagle POint, Iowa. 

FUSISPIRA ANGUSTA U. and S. .. . .... .. . ... .. .... .... .... ..... . .... ......... ... .... 1079 
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 cast having somewhat deeper sutures than usual. Cannon Falls, Minnesota. 
Somewhat loosely coiled cast of th.e interior, from the same bed and locality. 

Fig. 32 FUSISPIRA ANGUSTA var. SUBPLANA U. and S .... .... .............. ....... ...... 1079 
Ventral view of one of th'l two specimens upon which this variety is founded. 

Clitambonites bed, near Cannon Falls, Minnesota. 

Figs.33,34,36,37 SUBULITES, sp. undet.. . . . . . .... .. .... .... .. .... .. . . .. .. .. .... .... .. .... .. .... .... .. 1073 
33 Testiferous fragment with banded suture line. Black River group (Ctenodonta 

bed), Chatfield, Mir.nesota. 
34 Apical portion of a shell, preserved partly as a cast of the interior. Stones River 

group, High Bridge, Kentucky. 
36 An imperfect. macerated shell from High Bridge, Kentucky. 
37 Interior cast of the spire showing that the apical whorls are not filled with solid 

material as in the more typical speeies ot' Subulites. Stones River group, Beloit, 
Wisconsin. 

Fig. 35 SUBULITES REGULARIS Ulriet...................................................... ]072 
(See also plate LXXXII, figs. 47 and 48.) 

35 Int!Crior cast of the last volution, showing the long and remarkably slender canal. 
High Bridge, Kentucky. 

Figs. 38 and 39 FUSISPIRA SUBFUSIFOl~lIIIS Hall ................................................... 1077 
Opposit.e views of an incomplete cast of the interior, showing the convex whorls 

and rather wiele mouth which are characterisLic of this species. Fusispira bed, 
Goodhue county, Minnesota. 

Figs. 40 and 41 MEEKOSPIRA SUBCONIOA U. anel S .................................... '" ... ..... . .. 1080 
Two views of the type of this species. Richmond group, near Spring Valley, Min­

nesota. 
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PAGE. 
TRYBLIDIUM MODESTUM U. and S.................................................. 826 

Two views, dorsal and profile, of the specimen described. 

ARCHINACELLA PEROVALIS Whitfield sp........................................... 830 
Dorsal and profile views of a cast of the interior from Minneapolis (After Sar­

desan, who called it Metoptoma explanata.) 

ARCHINACELLA RUGATINA Ulrich ................................................ . 
Two views of a cast, apparently of the exterior, from Middletown, Ohio. 

SCENELLA MAGNIFICA U. and S...................... . .......................... . 
Three views, in outline and restored at the apex, of the specimen described. 

SCENELLA OBTUSA Sardeson sP ............................................. " ...... . 
Dorsal view of a cast of the interior, from Minneapolis. (After Sardeson, who 

called it Conchopeltis ubtltSa.) 

835 

839 

841 

STENOTHECA EXSERTA Sardeson sp ............................................... , 842 
Two views of a small specimen presumably of this species; Minneapolis. Geolog-

ical and Natural History Survey of Minnesota, Museum Register No. 715. 
Outline vi'lw 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 T1ybliclium exsertum, founded upon a 

specimen from the" Blue limestone" at Minneapolis. 

SALPINGOSTOMA SCULPTILIS U. and S...... ...... .... ...... .... .... ................ 902 
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. 

19 Portion of same, x5, showing slit-band and SCUlpture. 
20 Transv.erse section of inner half of last whorl of a cast of the interior from Fill-

more county, Minnesota. 

Figs. 21 and.22 SALPINGOSTOJ>IA IMBRICATA U. and S ............................. ". ...... .... .... 902 
Two views of the. specimen described. 

Figs. 23 to 25 OXYDISCUS SUBACUTUS, n. sp. (Ulrich.)........................................... 913 
(See also plate LXII, Figs. 62-65.) 

23 Lateral view in outline, each volution embracing about one-half of the precedtog 
one. 

24 Ventral view of same, x2, to correct fig. 62 on pI. LXII. 
25 Side view of a s'imilar specimen, x2, showing the slender inner whorls. Both 

specimens are from Danville, Kentucky. 

Figs. 26 to 28 OXYDISCUS CRISTATUS Safford sp ............................... : .................. 914 
26 Lateral view of the smallest of four specimens; Jackson county, Tennessee. 

Collection of Prof. J. M Safford. 
27 Similar view of the largest specimen; Lindsley's Hlll, Tennessee. In this exam-

ple the outer part of tl:elast whorl is free from the dorsal keel of the preceding 
whorl. 

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

Figs. 29 to 31 CCELOCAULUS NEGLECTUS U. and S..... .... .... .... .... .... .... ... ................ 1020 
29 and 30 Lateral and basal views of the specimen described; near Cannon Falls, Min·nesota. 

31 Upper two whorls of same, x2.5, to show the rounded terminus more clearly. 

Figs. 32 to 34 
32 
33 

HELICOTOMA GRANOSA Ulrich .................................................... : 
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 

Figs. 35 to 

fig. 32. 
34 Upper side of same, natural size. 

38 LrosPIH.A ABRUPTA U. and Soo ..................................... " ............ .. 
35 Under side of an average example. Murfreesboro, Tennessee. 
36 
37 

38 

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 .rtion of the whorls. 

Oblique view ot the umbiliCUS, x2, showing the crescent·shaped refiexion of the 
inner lip. 
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Figs. 1 and 2 

Figs. 3 and 4 

Figs. 5 and 6 

Figs. 7 to 9 

Fig. 10 

FigS. 11 to 15 
11 and 12 

13 

14 and 15 

Figs. 16 to 20 
16 

17 and 18 

PLATE LXXXII. 

PAGE. 
TRYBLIDIUM MODESTUM U. and S.................................................. 826 

Two Views, dorsal and profile, of the specimen described. 

ARCHINACELLA PEROVALIS Whitfield sp .......... " ................. '" .. ..... .... 830 
Dorsal and profile views of a cast of the interior from Minneapolis (After Sar­

desan, who called it Metoptoma explanata.) 

ARCHINACELLA RUGATINA Ulrich ................................................ . 
Two views of a cast, apparently of the exterior, from Middletown, Ohio. 

SCENELLA MAGNIFICA U. and S...................... . .......................... . 
Three views, in outline and restored at the apex, of the specimen described. 

SCENELLA OBTUSA Sardeson sp ........................................... " ...... . 
Dorsal view of a cast of the interior, from Minneapolis. (After Sardeson, who 

called it Conchopeltis ubtltSa.) 

STENOTHECA EXSERTA Sardeson sp ............................................... , 
Two views of a small specimen presumably of this species; Minneapolis. Geolog­

ical and Natural History Survey of Minnesota, Museum Register No. 715. 
Outline vi'lw 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 T1ybliclium exsertum, founded upon a 

specimen from the" Blue limestone" at Minneapolis. 

SALPINGOSTOMA SCULPTILIS U. and S ............................................. . 
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. 

835 

839 

841 

842 

902 

Lateral and dorsal views of a more complete cast of the exterior, showing the 
greater part of the expanded aperture, the dorsal slit and ~urface sculpture; 
from Goodhue county. Geological and Natural History Survey of Minnesota, 
Museum Register No. 7462. 

19 Portion of same, x5, showing slit-band and sculpture. 
20 Transv.erse section of inner half of last whorl of a cast of the interior from Fill-

more county, Minnesota. 

Figs. 21 and.22 SALPINGOSTO];IA IMBRICATA U. and S.... ..... ... .... .......... .... .. ...... .... .... 902 

Figs. 23 to 25 

23 

24 
25 

Figs. 26 to 28 
26 

27 

28 

Figs. 29 to 31 
29 and 30 

31 

Figs. 32 to 34 
02 
33 

34 

Figs. 35 to 38 
35 
36 
37 

38 

Two views of the.specimen described. 

OXYDISCUS SUBACUTUS, n. sp. (Ulrich.)........................................... 913 
(See also plate LXII. Figs. 62-65.) 

Lateral view in outline, each volution embracing about one-half of the precedtng 
one. 

Ventral view of same, x2, to correct fig. 62 on pI. LXII. 
Side view of a similar specimen, x2, showing the slender inner whorls. Both 

specimens are from Danville, Kentucky. 

OXYDISCUS CRISTATUS Safford sp ............................... : .................. 914 
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 HlII, Tennessee. In this exam­

ple the outer part of ttelast 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. 

CCELOCAULUS NEGLECTUS U. and S................................ ................ 1020 
Lateral and basal views of the specimen described; near Cannon Falls, Min·nesota. 
Upper two whorls of same, x2.5, to show the rounded terminus more clearly. 

HELICOTOMA GRANOSA Ulrich .................................................... : 
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. 

LIOSPIRA ABRUPTA U. and S ..................................................... . 
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 ,.rtion of the whorls. 

Oblique view at the umbilicus, x2, showing the crescent·shaped reflexion of the 
inner lip. 
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Figs, 39 to 41 
39 

40 

41 

Figs. 42 to 44 

PAGE 
LroSPIRA DECIPIENS Ulrich': ..................... ' .. , . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 998 

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. p~'ogne and other species of the genus. 
(See plates LXVIII and LXIX.) 

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

LIOSPIRA :ilIODESTA Ulrich." ................. , ..... ·, .... · .. ······················ 
Three views, x2, of a specimen from the Otenndonta bed at Ohatfield, Minnesota. 

Since page 995, on which this shell is referred to as possibly belonging to L. 
abJ'upta, 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. 
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Fig. 45 MACLURINA llIANITOBENSIS Whiteaves sp. . .... .. .... ..... .. ... ...... .............. 1041 
Inner whorls on the fiat side of a specimen from Olmsted county, Minnesota, x2. 

Fig. 46 MACLURINA CUNEATA Whitfield sp..... .. . . . . .. . . ... . .... .. . . . . . . .... .. .......... 1042 

Figs. 47 and 48 

47 
48 

Figs. 49 to 54 
49 

50 
51 

52 

53 

54 

Figs. 55 to 61 
55 to 57 

58 

59 

60 and 61 

Figs, 62 to 64 
62 and 63 

64 

Figs. 65 to 61 
65 

66 and 67 

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. 

SunULITES REGULARIS U. and S............... ........................ ............ 1072 
(See also 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 .............................................. , 1064 
Oast 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 Oannon Falls, 

Minnesota. . 
Dorsal view of an incomplete shell from the same locality. The surface markings 

are beautifully preserved on this specimen. 
View of a specimen from Ohatfield, 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. 

OYCLONE~IA GRACILE Ulrich, and varieties .......... "'. ............................ ' .. 
Three specimens of the typical form of this species, showing considerable differ­

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. sublceve (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. 
st1·iatellum. It occurs with the other varieties at Oincinnati. 

Two views of the apical whorls of same, x5. 

OYCLONEllIA (?HOLOPEA) LIMATUM Ulrich ........................................ .. 
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. 

OYCLONEMA TRANSVERSUnf UIr·ich ........................................••...... 
Dorsal view of the strongly marked specimen regarded as the type of this species; 

Oovington, 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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1062 

1063 

1062 

Figs. 39 to 41 
39 

40 

41 

Figs. 42 to 44 

PAGE 
LIOSPIRA DECIPIENS Ulrich':.................. .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 998 

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

Lower side of same, with the apertural portions restored. The umbilicus is fined 
with shell-matter as in L. mienla, L. p1'ogne and other species of the genus. 
(See plates LXVIII and LXIX.) 

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

LIOSPIRA MODESTA Ulrich .......................... ·· .... · .. ······················ 
Three views, ><2, of a specimen from the Ctenndonta bed at Chatfield, Minnesota. 

Since page 995, on which this shell is referred to as possibly belonging to L. 
abJ'upta, 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. 
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Fig. 45 MACLURINA lIIANITOBENSIS Whiteaves sp. . .... .. .... ..... .. ... ...... .............. 1041 
Inner whorls on the fiat side of a specimen from Olmsted county, Minnesota, x2. 

Fig. 46 MACLURINA CUNEATA Whitfield sp .............. , .... ......... ... ...... .......... 1042 

Figs. 47 and 48 

47 
48 

Figs. 49 to 54 
49 

50 
51 

52 

53 

54 

Figs. 55 to 61 
55 to 57 

58 

59 

60 and 61 

Figs. 62 to 64 
62 and 63 

64 

Figs. 65 to 67 
65 

66 and 67 

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 ou ter wll0rl of the specimen of M. manitobensis showing 
the inner whorls as represented in fig. 45. 

SUBULITES REGULARIS U. and S..... .......... .... ........ .... .... .... ...... ...... 1072 
(See also plate LXXXI, fig. 35.) 

Ventral view of a young specimen; High Bridge, Kentucky. 
Side view of a large specimen, from the same locali ty. 

STROPHOSTYLUS TEXTILIS U. and S .............................................. · 1064 
Oast 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 interiur 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 Oannon Falls, 

Minnesota. . 
Dorsal view of an incomplete shell from the same locality. The surface markings 

are beautifully preserved on this specimen. 
View of a specimen from Ohatfield, 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. 

OYCLONE~IA GRACILE Ulrich, and varieties .......... '"; .............................. . 
Three specimens of the typical form of this species, showing considerable differ­

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. sublceve (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 uf 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. 
st1·iatellum. It occurs with the other varieties at Oincinnati. 

Two views of the apical whorls of same, x5. 

OYCLONEMA (?HOLOPEA 1 LIMATUM Ulrich ......................................... . 
OpPOSite views of an excellentlv 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. 

OYCLONEMA TRANSVERSUnf Ulr·ich ........................................••...... 
Dorsal view of the strongly marked specimen regarded as the type of this species; 

Oovington, 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 . 

• 

1062 

1063 

1062 



\ '01 .. Ill. 6 

k1\!.lliIrufiY <!.!l'~ ~'~-r,~nn ~ XXII 

:m.~~ l 'I.ATe LX_ •. 

~ , 

OD.O DO 
Y 

.. 
" .. 
$I \" () ((~, 

~':J , /' -

" 

" o 

" 
III a 
() 

------ -

" 

... -._-



GEOGRAPHICAL AND PERSONAL INDEX. 

PART II. PAGES 475 TO 1081. 

Anticosti, Ambonychia, 494. 

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

Beecher, O. Eo, 694. 
Billings, E., O.vpricardites billingsi, 539; Illamus 

milleri, 720. 

Oalvin, S., Otenoclonta calvini, 597, 
Oannon Falls, Aparchites, 645. 
CinCinnati, 0., Oalymmene callicephala, 699; Mo­

diolopsis alata, 512. 
Olarke, J. M., chapter on the Lower Silurian Oeph­

alopoda 01' Minn., 761-812; chapter on the Lower 
Silurian trilobites of Minn., 695-759; communi­
cation of, 694, 760. 

Oonrad, T. A., Thaleops ovata, 716. 
Oovington, Ky., Modiolopsis chatlleldensis, 508. 

Dyer, O. B., Dyeria, 1044. 

Emmons, E., on IlhBnus trentonensis, 719. 

Fischer, on classification of Gastropoda, 817. 
Foorste, A. F., on Nileus minnesoterrsis, 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, 787. 

Hampshire, Va., Oalymmene callicephala, 699. 
Hasse, R. H., 694. 
High Bridge, Ky., Schmic1tella, 642. 
Holm, Gerard, on Endoceras (Nanno) belemniti­

forme, 770, 772; on 1llmnus crassicauda, 7 J 5. 
Hyatt, Alpheus, on Oyrtoceras, 803; on Nanno, 812. 

Janesville, Wis., Otenodonta medialis, 593; IlImnus, 
716. 

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., 1llrenus amercanus, 716. 
Roken, on Raphistoma, 935; on Tremano~ us, 899. 
Kr .. au&e, A1lfel, on Ostracoda, 659. 

Lindstrom, on Triblidium, 825. 
Meeds, A. D., Vanuxemia dixonensis, 552. 
Miller, S. A., on Oalymmene callicephala, 699; on 

Oypricardites, 535; on Modiolopsis and Modio­
morpba, 503; on P.lreoconcha, 580, 605. 

Mineral Point, Wis., Encrinurus raricostatus, 740. 
Minneapolis, Aparchites, 645; Bumastus trenton­

ensis, 721; Oyrtodonta ten ella, 547; Eurychilina 
ventrosa, 662; Nileus vigilans, 712. 

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

Platteville, Wis., 1llmnus milleri, 720. 
Pleasant Grove, Minn., Bumastus trElntonensis, 

720. 

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

Safford, J. M., Oyrtodonta grandis, 549; Lophospira 
safIordi, 983; Vanuxemia gibbosa, 559. 

St. Anthony Park, Minn., Bumastus trentonensis, 
72l. 

Sardeson, F. W., on Stenotheca exserta, 843. 
Scb mid t, Fr, on Leperdi tia, 633; on Lichas, 751; 

Pterygometopus schmidti, 73l. 
Schuchert, Oharles, 694, 770; Orthodesma schu­

cherti, 518; Fusispira schucherti, 1076 
Scofield, W. H., G94, 766, 77\); Bathyurus extans, 

722; chapter on the Lower Silurian Gastropoda 
of Minn., 813-1081; Otenodunta scofieldi, 594; 
death of, 813; Macronotella scofieldi, 684. 

Seely, H. M .. Seelya, 1011. 
Spring Valley, Mi nn., Oalymmene ca'licephala, 

700; Encrinurus cristatus, 741; Modiolopsis con­
centrica, 51l. 

Stanton, Minn., Bumastus trentonensis, 721; 1so­
telus canalis, 707. 

Tyron, on classification of Gastropoda, 817. 

Ulrich, E. 0.; 694, 770; chapter on the Lower Silu­
rian Gastropoda of Minn., 813-1081; chapter on 
tbe 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, O. D., on Oonchopeltis, 823; on 1llmnus 
milleri. 720. 

Wbiteaves, J. F., on Tryblic1ium, 825. 
Whitfield, R. P., on Ambonychia attenuata, 495; 

on 1sotelus canalis, 705; on Modiolopsis moc1ioli­
formis, 515; on Plethospira semele, 825, 1010; on 
Whi tella ventricosa, 573. 

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

Wykoff, Minn., Illmnus americanus, 715. 

Zittel, K. A., on classification of Gastropoda, 817; 
Megalodontidre, 576. 

GEOGRAPHICAL AND PERSONAL INDEX. 

PART II. PAGES 475 TO 1081. 

Anticosti, Ambonychia, 494. 

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

Beecher, C. Eo, 694. 
Billings, E., C.vpricardites billingsi, 539; 1lla:mus 

milleri, 720. 

Calvin, S., Ctenodonta calvini, 597, 
Cannon Falls, Aparchites, 645. 
Cincinnati, 0., Calymmene callicephala, 699; Mo­

diolopsis alata, 512. 
Clarke, J. M., chapter on the Lower Silurian Ceph­

alopoda 01' 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 chatlleldensis, 508. 

Dyer, C. B., Dyeria, 1044. 

Emmons, E., on Illrenus trentonensis, 719. 

Fischer, on classification of Gastropoda, 817. 
Frerste, A. F., on Nileus minnesoterrsis, 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, 787. 

Hampshire, Va., Calymmene callicephala, 699. 
Hasse, R. H., 694. 
High Bridge, Ky., Schmicltella, 642. 
Holm, Gerard, on Endoceras (Nanno) belemniti­

forme, 770, 772; on 1llrenus crassicauda, 7 J 5. 
Hyatt, Alpheus, on Cyrtoceras, 803; on Nanno, 812. 

Janesville, Wis., Ctenodonta medialis, 593; Ill<enus, 
716. 

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

Kenyoo, Minn., Illreous amercanus, 716. 
Roken, on Raphistoma, 935; on Tremano~ us, 899. 
Krpu&e, A1uel, 00 Ostracoda, 659. 

Lindstrom, on Triblidium, 825. 
Meeds, A. D., Vanuxemia dixonensis, 552. 
Miller, S. A., on Calymmene callicephala, 699; on 

Cypricardites, 535; on Modiolopsis and Modio­
morpha, 503; on P d lreoconcha, 580, 605. 

Mineral Point, Wis., Encrinurus raricostatus, 740. 
Minneapolis, Aparchites, 645; Bumastus trenton­

ensis, 721; Cyrtodonta ten ella, 547; Eurychilina 
ventrosa, 662; Nileus vigilans, 712. 

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

Platteville, Wis., 1llmnus milleri, 720. 
Pleasant Grove, Minn., BUmastns trentonensis, 

720. 

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

Safford, J. M., Cyrtodonta grandis, 549; Lophospira 
safIordi, 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, 770; Orthodesma schu­

cherti, 518; Fusispira schucherti, 1076 
Scufield, W. H .. G94, 766, 77l1; Bathyurus extans, 

722; chapter 00 the Lower Silurian Gastropoda 
of Minn., 813-1081; Ctenoduota scofieldi, 594; 
death of, 813; Macronotella scofieldi, 684. 

Seely, H. M .. Seelya, 1011. 
Spring Valley, Minn., Calymmene ca'!icephala, 

700; Encrinurus cristatus, 741; Modiolopsis con­
centrica, 511. 

Stanton, Minn., Bumastus trentonensis, 721; 1so­
telus canalis, 707. 

Tyron, on classification of Gastropoda, 817. 

Ulrich, E. 0., 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 robbi nsi, 748. 

Upham, Warren, Primitia uphami, 652. 

Walcott, C. D., on Conchopeltis, 823; on Ilhenus 
milleri. 720. 

Wbiteaves, J. F., on Tryblidium, 825. 
Whitfield, R. P., un Ambonychia attenuata, 495; 

on 1sotelus canalis, 705; on Modiolopsis modioli­
formis, 515; on Plethospira semele, 825, 1010; on 
Whitella ventricosa, 1)73. 

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

Wykoff, Minn., Illmllus americanus, 715. 

Zittel, K. A., on classification of Gastropuda, 817; 
Megalodontidre, 576. 



SCIENTIFIC INDEX. 

P ART II. PAGES 475 TO 1081. 

The most important reference is g'i ven first; others follow in numerical order. Each scientific name 
is indexed for every page on which it occurs. Synonyms, and also the figures referring to the pages on 
which they are mentioned, are in italics. An asterisk after a page reference signifies that an illustration 
of the form in question is given on that page. A page reference in bold face type signifies that on this 
page the form is described. 

Acidaspidffi, 744. 
Acidaspis P(~?'vula, 744. 

spiniger,7g3. 
Aclisina, 1022. 
Acmffia, 819,820. 
Acmreidre, 837, 
Actinoceras, 781,763, 766. 

be\oitense, 782,812. 
bigsbyi, 781,812. 
remotiseptum, 782, 812. 

Actinoceratidffi, 781. 
Actinoclonta, 608. 
Actinomya, 628, 485, 501. 504-506, 513, 515,517. 

518, 524, 525, 531. 
cincinnatiensis,5J4.* 
modio'iformis, 515, 516, 
pholac1iformis, 514. * 
safIordi,515. 
subcarinata, 516, 514. 
superba, 505. 

Actinopteria, 485. 
.fEchmina, 632, 664, 666, 678. 
Aglaia, 632, 631. 
Agnesia, 960. 
Allodesma, 617. 486, 504, 628. 

subeUipticum, 617. 
Allonychia, 498, 485, 
Allorisma, 619. 487, 517, 
Ambonychia, 489. 483, 485, 490, 491, 493, 494, 4~18. 

534,557. 
acutirostra, 494. 
affinis, 492, 490, 491. 
amygdalina, 493, 490, 494. 
aphffia.4114. 
attenuata, 494, 495. 
bellistriata, 492, 479*,490-493,498,499. 
erecta, 496. 
intermedia, 499. 
jamesi,498. 
lamellosa 494, 493, 495. 
nitida, 494. 
orbicularis, 490-493. 
planistriata, 491, 490, 492, 4115. 
radiata, 498, 477*, 490. 
retrorsa, 499. 
robusta, 499. 

superba, 494. 
Hndata, 497. 

Ambonycbiidre, 489, 476, 485, 501, 532, 534, 537. 
A merican species of Ueraurus, note on classifica-

tion of, 736; ditto, of Lichas, 751. 
Ammonoidea, 761, 762. 
Amnigenia, 486. 
Amphicmlia, 491, 485, 48P. 490. 
Amphion, 743. 
Angellmn, 534. 
Angle, genal, 697. 
Annulations, 698. 
Anodontopsis, 487. 
Anomalodonta, 498, 486. 
Anoptera, 485. 
Anthracomya, 485. 
Anthracopt,era, 485. 
Anthracosia, 486. 
Aparchites, 643,632, 633, 640, 642, 647, 650. 683. 

arrectus, 6t6. 
chatfieldensis, 646 . 
elliptic us, 644, 637, 645. 
fimbriatus, 645. 
graniJabiatus, 644, 645,646. 
inornatus, 647. 
leperditoides, 648. 
maccoyii, 64'1,. 
millepunctatus, 645. 646. 
minutissimus, 648, 646. 

var. trentonensis, 646, 686. 
obl011gUS, 640, 
ousoletHs, 640. 
simplex, 644. 
subovatus, 648. 
tyrrellii, 6'1,7. 
uniC01'nis, 649, 647. 
whiteavesii, 643. 

Aperture of Gastropoda, 815. 
Apical angle of Gastropoda, 817. 
Arca, 533, 584. 
Arcidre. 533, 486, 583, 584. 

.. 

Archinacella, 828,815, 820,821, 822, 825-R27, 832, 
836,837. 

canadensis, 828. 
cingulata, 829. 830, 833. 
deleta, 831, 833, 834. 

SCIENTIFIC INDEX. 

PART II. PAGES 475 TO 1081. 

The most important reference is given first; others follow in numerical order. Each scientific name 
is indexed for every page on which it occurs. Synonyms, and also the figures referring to the pages on 
which they are mentioned, are in italics. An asterisk after a page reference signifies that an illustration 
of the form in question is given on that page. A page reference in bold face type signifies that on tbis 
page the form is described. 

Acidaspidffi, 744. 
ACidaspis PCL?'vtda, 744. 

spiniger, 7':3. 
Aclisina, 1022. 
Acmffia, 819,820. 
Acmreidffi,837. 
Actinoceras, 781,763, 766. 

be\oitense, 782,812. 
bigsbyi, 7tH, 812. 
rernotiseptum, 782,812. 

Actinoceratidre, 781. 
Actinoclonta, 608. 
Actinomya, 628, 485, 501. 504-506, 513, 515,517. 

518, 524, 525, 531. 
cincinnatiensis, 514.* 
modio'iformis, 515, 516. 
pholaclifonnis,514.* 
safi'ordi,515. 
subcarinata, 516, 514. 
superna, 505. 

Actinopteria, 485. 
.fEchmina, 632. 664, 666, 678. 
Aglaia, 632, 631. 
Agnesia, 960. 
Allodesma, 617, 486, 504, 628. 

subellipticLlm, 617. 
Allonychia, 498,485. 
A llorisma, 619, 487, 517. 
Ambonychia, 489, 483, 485, 490, 491, 49::!, 494, 4~18, 

534.557. 
acutirostra, 494. 
affinis, 492, 490, 491. 
amygdalin a, 493, 490, 494. 
aphffia, 494. 
attenuat(~, 494, 495. 
bellistriata, 492, 479*,490-493,498,499. 
el'ecta, 496. 
intenneclia, 499. 
jamesi, 498. 
/ameUosa 494, 493, 495. 
nitida, 494. 
orbicularis, 490-493. 
planistriata, 491, 490, 492, 495. 
Tadiata, 498, 477*, 490. 
retrorsa, 499. 
robusta, 499. 

superb a, 494. 
llndata, 497. 

Ambonycbiidffi, 489, 476, 485, 501, 532, 5::!4, 537. 
American species of Oeraurus, note on classifica-

tion of, 736; ditto, of Lichas, 751. 
Ammonoidea, 761, 762. 
Amnigenia.486. 
Amphicmlia, ,l91, 485, 48P. 490. 
Amphion, 743. 
Angellum, 534. 
A ngle, genal, 697. 
Annulations, 698. 
A nodon topsis, 487. 
Anomalodonta, 498, 486. 
Anoptera, 485. 
Anthracomya, 485. 
Anthracoptera. 485. 
AnthraCOSia, 486. 
Aparchites, 643, 632, 633, 640, 642, 647, 650, 683. 

arrectus, 616. 
chatfieldensis, 646 . 
ellipticLls, 644, 637, 645. 
fimbriatus, 645. 
granilabiatus, 644, 645,646. 
inornatus, 647. 
leperditoides, 648. 
maccoyii, 644. 
millepunctatus, 645. 646. 
minutissimus, 648, 646. 

var. trentonensis, 646,686. 
ob/ongus, 640. 
obsaZetus, 640. 
simplex, 644. 
subovatus, 648. 
tyrrelIii, 647. 
unicornis, 649, 647. 
whiteavesii, 643. • 

Aperture of Gastropoda, 815. 
Apicalangle of Gastropoda, 817. 
Arca, 533, 584. 
Arcidffi. 533, 486, 583, 584. 
Archinacella, 828, 815, 820. 821, 822, 825-~27, 832, 

836, 837. 
canadensis, 828. 
cingulata, 829. 830, 833. 
deleta, 831, 833, 834. 



depressa, 830, 834. 
estella, 834, 836. 
instabilis, 836. 

var. incur va, 835, 834. 
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, 750, 753, 754. 
armatus, 746. 
consanguineus, 746\ 753. 
contusus, 746, 753. 
eriopis, 753. 
hispidus, 753. 
phlyctenoides, 746, 753. 
wesenbergeusis, 746. 

SCIENTIFIC INDEX. 

Barbatia, 533. 
Barychil ina, 632, (131. 
BarychilinidcB, 632. 
Bathyurus, 722. 

extans, 722*,723. 
longispi nus, 722. 
schucherti,724'-. 
spioiger, 723-'. 
stonemalli, 71N. 

Baylea, 960. 
Beaks of Lamellibranchiata, 475, 
Beecherella, 632, 691. 

anguJaris, 692. 
earinat<!, 69l, 692. 
cristata, 691. 
navicula, 692. 
ovata,692. 
subtumida, 691, 692. 

Beeeher"llidre, 691, 632, 692. 
Belemnites, 770, 773. 
Bellerophina, 857. 

CXXXlll 

Bellerophon, 914, 815, 844, 853, 854--858, 867, 868, 
875, 876,881,885,896,897,898, 9J2, 915, 922, 92:3, 
926. 

var. paulianus, 744,745*,746,753. acutu8, 869*. 
Argillrecia, 632, 631. 
Aristerella, 524, 483, 485, 501. 

nitidula, 524, 509. 
Arthropoda, 699. 
Articulating groove, 697. 
Asaphidre, 700. 
Asaphus, 700,710, 711. 

canadensis, 705. 
canalis, 707*. 
expanslls, 701*, 700, 711. 
extans, 722. 
huttoni, 710. 
megistos, 701. 
platycephalus, 701, 706. 
romingeri, 705. 
susre, 708. 
vigilans, 712. 

Ascoceras, 764. 
manubrium, 764"'. 

Asiphonida, 485. 
Astartella, 487. 
Astartidre, 487. 
Atalanta, 844, 858. 
Atrypa reticularis, 724. 
Avicula avifol'mis, 532. 

trentollensis, 532. 
A viculidre, 532, 485, 489. 
Aviculopecten, 485. 
A viculopinna, 485. 
Axinrea, 583, 584. 

sulplanata, 583. 
Axis of trilobit,es, 696. 

Bactrites, 764, 804. 
Balrdia, 632, 6::11, 690, 691, 693. 

anticostiensis, 691, 693. 
Bakeve,lia, 485. 

affinis, 853. 
alleg-oriclls, 85:3. 
antiquatus,847. 
argo, 913. 
bicarenus, 853. 
bilineatus, 917, 85:3. 
bilohatus, 868, 872, 873. 
blandfordianus, 853. 
canaliferus, 853. 
cancel/atlis, 872, 848. 
capax, 921, 85:3. 
carbollw'ius, 866. 
charon, 85:3. 
clausus, 916, 853, 917, 920. 
combsi, 85:3. 
contortus, 850, 91.5. 
costatus, 853. 
crasslls, 85:3. 
exigua, 896. 
explcmatus, 854. 
fasciatus, 85:3. 
ferrussaci, 853. 
fiscello-striata, 896. 
gibsoni, 853. 
giganteus,853. 
globulus, 85:3. 
hiulcus, 853. 
impress us, 85:3. 
jonesianus, 853. 
li ndsleyi, 889. 
lineatus, 853. 
macer, 913. 
rnacromphalus, 850. 
macrostorna, 854. 
martini, 85:3. 
micromphalus,866. 
miser, 853. 
mohri, 920, 85:3. 
montj'ortanus, 8.54. 

depressa, 830, 834. 
estella, 834, 836. 
instabilis, 836. 

var. incur va, 835, 834. 
patelliformis, 83[, 826, 828, 830-833. 
perovalis, 830,829, 83[. 
pileolum, 836, 834. 
powersi, 829, 820~, 821, 828-83l. 
richmondensis, 834, 835. 
rotunda, 835. 
rugatina, 835. 
semicarinata, 833. 
simplex, 834, 836. 
simulatrix, 833, 830. 
subrotunda, 834. 
valida, 832, 833. 

Arges, 744, 746, 750, 753, 754. 
armatus, 746. 
consanguineus, 746., 753. 
contusus, 746, 753. 
eriopis, 753. 
hispidus, 753. 
phlyctenoides, 746, 753. 
wesenbergeusis, 746. 

SCIENTIFIC INDEX. 

Barbatia, 533. 
Barychilina, 632, 631. 
Barychilinid~B, 632. 
Bathyurus, 722. 

extans, 722*,723. 
longispi [JUs, 722. 
schuchcrti,724'·. 
spioigc.r, 723". 
stonemani, 724. 

Baylea, 9HO. 
BeakR of Lamellibranchiata, 478. 
Beecherella, H32, 691. 

angularis, H92. 
carinat<!, 69l, 692. 
cristata, 691. 
navicula, H92. 
ovata, 692. 
subtumida, 69], H92. 

Beecher<"llidre, 69], 632, 692. 
Belemnites, 770, 773. 
Bellerophina, 857. 

CXXXIll 

Belleropbon, 914, 815, 844, 853, 854-858, 867, 868, 
875, 876,881,885,896,897,898, 9]2, 915, 922, 923, 
926. 

var. paulianus, 744,745*,746,753. acutus, 869*. 
Argillrncia, 632, 631. 
Aristerella, 524, 483, 485, 501. 

nitidula, 524, 509. 
Arthropoda, 699. 
Articulating groove, 697. 
Asaphidre, 700. 
Asaphus, 700,710, 71l. 

canadensis, 705. 
canalis, 707*. 
expanslls, 70[*, 700, 7l1. 
extans, 72g. 
huttoni, 7]0. 
megistos, 70l. 
platycephalus, 701, 706. 
romingeri, 705. 
susre, 708. 
vigilans, 71g. 

Ascoceras, 764. 
manubrium, 764"'. 

Asiphonida, 485. 
Astartella, 487. 
Astartidre, 487. 
Atalanta, 844, 858. 
Atrypa reticularis, 724. 
Avicula avijormis, 532. 

trentonensis, 532. 
A viculidre, 532, 485, 489. 
A viculopecten, 485. 
A viculopinna, 485. 
Axinrea, 583, 584. 

sulplanata, 583. 
Axis of trilobit,es, 696. 

Bactrites, 764,804. 
Balrdia, 632, 631, 690, 691, 693. 

anticostiensis, 691, 693. 

Bakeve, lia, 485. 

affinis, 853. 
alleg-oricus, 853. 
antiquatus, 847. 
argo, 913. 
bicarenus, 853. 
bilineatus, 917, 853. 
bilot-atus, 868, 872, 873. 
blandfordianus, 853. 
canaliferus, 853. 
cancel/atlis, 872, 848. 
capax, 921, 853. 
carbOnct7'ius, 855. 
charon, 853. 
clausus, 916, 853, 9[7, 920. 
com bsi, 853. 
contortus, 850, 91S. 
costatus, 853. 
crassus, 853. 
exigua, 896. 
explanatus, 854. 
fasciatus, 853. 
ferrussaci, 853. 
fiscello-striata, 896. 
gibsoni, 853. 
giganteus, 853. 
globulus, 853. 
hiulcus, 853. 
impressus, 853. 
jonesianus. 853. 
Ii ndsleyi, 889. 
lineatus, 853. 
macer, 9[3. 
macromphalu8, 8S0. 
macmstoma, 8.54. 
martini, 853. 
mic1'omphalus,856. 
miser, 853. 
mohri, 920, 853. 
montfortanus, 8.54. 



cxxxiv THE PALEONTOLOGY OF MINNESOTA. 

morrowensis, 874, 873. 
nactus, 853. 
natator, 854. 
newbelTyi, 854. 
noclocannatus, 855. 
orbignyanlls, 855. 
orien talis, 853. 
palinurus, 913. 
palulus, 854, 924. 
pelops, 853. 
percarinatus, 853. 
pettos, 847. 
phale1'a, 928. 
platystoma, 918, 85:J, 919, 921,925. 
plenus, 853. 
plicatu5, 853. 
propinquus, 853. 
punctij1'ons, 894. 
rectangularis, 869. 
recticostatus, 853. 
recurva, 920, 853. 
1-uilis, 854. 
rug-osus,' 853. 
Rcalifer, 853. 
similis, 919. 853, 916, 918-921. 
sowerbyi, 853. 
sp. undet., 853. 
sphaera, 853. 
squamatus, 853. 
strictus, 856. 
subangularis, 920, 853. 
subglobulus, 917,853. 
sublawis, 853. 
substriatus, 913. 
sulcatus, 853. 
taenia, 850. 
tangentialis, 853. 
tenuifascia, 853. 
triangularis. 853. 
tricarinatus, 853. 
tTiliTCttus, 854. 
triloba tus, 848. 
troosti, 915,853,912, 916-920, 925,926. 

val'. liurginensis, 916, 853. 
tuberculatus, 853. 
ullcZulalus, 856. 
vaginati, :850. 
vasulites, 853. 
wisconsinensis,' 881. 

Bellerophontacea,'.844, 818, 845,848, 856, 877, 898, 
912, 922, 926, 1014 .. 

Bellerophontiidm,'852, 856, 859, 868, 876, 915, 922. 
925. 

Bembexia, 954, 9.55, 956, 1001,-1008. 
larteti, 955. 
sulcomarginata, 1001.* 

Bernix, 632. 
Beyrichia,:657, 631,632,650,656,658,669,674,675, 

677 ,'678, 679, 687. 
affinis, 679. 
bella, 657. 
bussacensis, 679. 
carinata, 679. 
chambersi, 676, 670, 677. 
ciliata, 673. 

clarki, 669, 679. 
complicata, 679. 
devonica, 669. 
digitata, 679. 
dissecta, 679. 
erratica, 679. 
guillieri, 674. 
haJJi, 669, 679. 
harpa,679. 
hastata, 676. 
hieroglyphica, 679. 
holli,657. 
initial is, 658, 654. 
kloodeni, 657. 674. 
lacunata, 679. 
lata, 657, 674. 
mamillosa, 679. 
marchica, 679. 
nodulosa, 679. 
oculije1'a, 679. 
palmata, 679. 
quaclrilirata, 679, 677. 
radians, 659. 
1'egulaTis, 679. 
ribeiriana, 679. 
signata, 679. 
siliqua, 687. 
subquadrata,669. 
trisulcata, 679. 

BeyrichieJJa, 632, 631. 
Reyrichiidm, 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. 
c1 uplex, 669. 
granifera, 669. 
hindi, 669. 
interrupta, 669. 
lata, 657. 
obesa, 669. 
persulcata, 609, 668, 670, 679. 
pumilla, 669. 
regularis, 669, 668, 679. 
rotundata, 669. 
semicircularid, 669. 
semilunata, 669. 
Rubmquata, 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. 
lira "lycinetus, 632, 631. 
Branchiogastropoda, 817. 
Bronteidre, 725. 
Bronteus, 725, 726. 

hibernicus, 726. 

ex xxiv THE PALEONTOLOGY OF MINNESOTA. 

morrowensis, 874, 873. 
nactus, 853. 
natator, 854. 
newbelTyi, 854. 
noc1oeannatus, 855. 
orbignyanHs, 855. 
orien talis, 853. 
palinurus, 913. 
patulus, 854, 924. 
pelops, 853. 
percarinatus, 853. 
pettos, 847. 
phale?'a, 928. 
platystoma, 918, 85::l, 919, 921,925. 
plenus, 853. 
plica tU5, 853. 
propinquus, 853. 
punetij7'ons, 894. 
rectangularis, 869. 
recticostatus, 853. 
recurva, 920, 853. 
rudis, 854. 
rug-os us,' 853. 
~califer, 853. 
similis, 919. 853, 916, 918-921. 
sowerbyi, 853. 
sp. undet., 853. 
sphaera, 853. 
squamatus, 853. 
strietus, 856. 
subangularis, 920, 853. 
subglobulus, 917,853. 
sublawis, 853. 
substriatus, 913. 
sulcatus, 853. 
taenia, 850. 
tangentialis, 853. 
tenuifascia, 853. 
triangularis. 853. 
tricarinatus, 853. 
tTiliTatus, 854. 
triloba tus, 848. 
troosti, 915, 85:3, 912,916-920,925,926. 

var. burginensis, 916, 853. 
tuberculatus, 853. 
urI(/ulatus, 856. 
vuginati,:850. 
vasuli tes, 853. 
wiseonsinensis,' 881. 

Bellerophontacea,'.844, 818. 845,848, 856, 877, 898, 
912, 922, 926, 1014. 

Bellerophontiid~e,'852, 856,859, 868, 876, 915, 922. 
925. 

Bembexia, Sl54, 9.55, 956, 1001,-1008. 
larteti, 955. 
sulcomarginata, 1001.* 

Bernix, 632. 
Beyrichia,:657, 631,632,650,656,658,669,674,675, 

677,'678,679,687. 
affinis, 679. 
bella, 657. 
bussacensis, 679. 
carinata, 679. 
chumbersi, 676, 670, 677. 
ciliata, G73. 

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. 
kloodeni, 657. 674. 
lacunata, 679. 
lata, 657, 674. 
mamillosa, 679. 
marchica, 679. 
nodulosa, 679. 
oeulije?'a, 679. 
palmata, 679. 
quaclrili7'uta, 679, 677. 
radians, 659. 
ngularis, 679. 
ribeiriana, 679. 
signata, 679. 
siliqua, 687. 
subquadrata, 669. 
trisulcata, 679. 

Beyrichiella, 63::!, 631. 
Reyrichiid~, 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. 
el uplex, 669. 
granifera, 669. 
hindi, 669. 
interrupta, 669. 
lata, 657. 
obesa, 669. 
persulcata, 669,668, 670, 679. 
pumilia, 669. 
regularis, 669, 668, 679. 
rotundata, 669. 
semicircularid, 669. 
semilunata, 669. 
Rub~quata, 669, 670, 682. 
symmetrica, 669, 657. 
ungula, 669, 670. 
unguloidea, 669, 679. 
uniflexa, 668, 669. 
vinei, 669, 668, 682. 

var. mitis, 669. 
Boreler of cephalon, 697. 
Brachiopoda, 475. 
lIra'lycinetus, 632, 631. 
Branchiogastropoda, 817. 
Bronteid re, 725. 
Bronteus, 725, 726. 

hibernicus, 726. 
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laticauda, 726. 
lllnatus, 726. 

Bucanella, 848, 849, 875, 876, 882, 922, 924. 
esthona, 849, 876, 882, 923. 
nan a, 848. 
substriata, 876. 
trilobata, 924. 

Bucania, 883, 849; 850, 851, 853, 858, S66-8tl8, 875-
877, 881, 884-886,894-899, 904, 905, 914, 922-92-t. 

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. 
frankforteosis, 891, 851, 893. 
halli, 886, 851, 887, 888. 
iotexta, 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. 
siogularis, 894, 851. 
subangulata, 891, 8M, 866. 
sublata, 888, 851, 892. 
sulcatina, 850, 883-887, 889, 897, 922. 
trilobata, 848. 

Bucaniidre, 849, 848, 850, 866, 875, 884, 913, 915. 
Bucanopsis, 922, 849, 853, 85-1, 868, 875-877, 882, 

883, 885, 915, 923-925. 
angustifasciata, 854. 
carinifera, 925, 853, 923. 
clathrata, 854. 
decussata. 854. 
elegans, 854. 
elliptica, 8M. 924. 
esthona, 924. 
exigua, 853. 
gemma, 853. 
integra, 854. 
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. 

Bnlimorpha, 1069, 1079. 
Bumastus, 719. 

orbicaudatus, 72201<,714, 715, 721. 
trentonensis, 718, 713-715, 719*,7201',721*,722. 

BursulelIa, 632. 
Byssal opening, 478. 
8yssonychia, 498, 485, 490, 492, 499. 

intermedia, 499, 500. 
radiata, 477*, 479*, 492, 499. 
tenuistriata, 500*. 
vera, 500, 499, 628. 

Byssopteria, 485. 
Byssus, 476. 
Bythocypris, 686, 630-632, 685-691. 

concinna, 688, 689. 
curta, 689, 687. 
cylindrica, 687, 653, 685-689. 
granti,689. 
ovata, 689. 
robusta, 690.* 
.testacella, 688. 

Rythocythere, 632. 

Oalymmene, 699. 
blumenbachi, 700. 
callicephala, 699*, 700. 
senaria, 700*, 699. 

Oalymmenidre, 699, 
Oalyptrreiche, 1068, 822, 1044. 
Oameroceras, 775, 763, 765, 772, 777, 778, 780. 788. 

burchardi, 765*. 
hennepini, 779,812. 
protei forme, 777,765*,766*, 812. 
sp., 780,812. 
sp. nov., 780, 812. 
trentonense, 775. 

Candona, 632, 631. 
(Japulidre, 1068. 
Capulus, 822. 
Carbonarca, 486. 
Carbonia, 632. 
Carboniferous Ostracoda, 631. 
Cardinal (dorsal) slope, 478. 
Oardiola, 486. 
Oardiomorpha, 487. 
Oardiomorphidm, 487. 
Cardiopsis,486. 
Oarinaropsidre, 857. 
Oarinaropsis, 926, 854, 857, 859, 865, 866, 927. 

acuta, 928, 858. 
carinata, 858. 
cunulre, 927, 858, 928. 
cymbula, 927, 858, 929. 
deleta, 831. 
explanata, 929. 858. 
minima, 929, 858. 
patelliform is, 831, 832. 
phalera, 928, 858, 929. 
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laticauda, 726. 
lunatus, 726. 

Bucanella, 848, 849, 875, 876, 882, 922, 924. 
esthona, 849, 876, 882, 923. 
nana,848. 
substriata,876. 
trilobata, 924. 

Bucania, 883, 849; 850, 851, 853, 858, S66-8p8, 87G-
877, 881, 884-886,894-899, 904, 905, 914, 922-92·L 

bidoTsata, 877, 849, 882, 886, 923. 
buelli, 900, 901. 

costata, 1044. 
crassa, 895,851, 89tJ. 
elliptica, 888, 851. 
emmonsi, 887, 851, 888. 
expansa, 884, 883, 886, 897, 904. 
fran kfortensis, 891, 85 I, 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. 
rotunclo.,ta, 850, 886. 
rugatina, 890, 851, 891, 892. 
simulatrix, 892, 851, 893, 904. 
singularis, 894, 851. 
subangulata, 891, 851, 866. 
sublata, 888, 851, 892. 
sulcatina, 850,883-887, 889, 897,922. 
trilobata, 848. 

Bucaniidro, 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, 851. 924. 
esthona, 924. 
exigua, 853. 
gemma, 853. 
integra, 854. 
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. 
subdeCllssata, 854. 

substriata, 854, 924, 925. 
textiliS, 854, 924. 

Bucanospira, 1044, 815, 1045. 
expansa, 1044\ 1045. 

Blllimorpha, 1069, 1079. 
Bumastus, 719. 

orbicaudatus, 722*,714, 715, 721. 
trentonensis, 718,713-715,719*,720*,721',722. 

Bursulella, 632. 
Byssal opening, 478. 
Byssonychia, 498, 485, 490, 492, 499. 

intermedia, 499, 500. 
radiata, 477*,479*,492, 4!J9. 
tenuistriata, 500*. 
vera, 500, 499, 628. 

Byssopteria, 485. 
Byssus, 476. 
Bythocypris, 686, 630-632, 685-691. 

concinna, 688, 689. 
curta, 689, 687. 
cylindrica, 687, 653, 685-689. 
granti, 689. 
ovata, 689. 
robusta, 690." 
testacella, 688. 

Rythocythere, 632. 

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

Calymmenidro, 699, 
Calyptrroida~, 1068. 822, 1044. 
Cameroceras, 775, 763, 765, 772, 777, 778, 780. 788. 

burcharcli, 765*. 
hennepini, 779,812. 
protei forme, 777,765*, 766*, 812. 
sp., 780,812. 
sp. nov., 780, 812. 
trentonense, 775. 

Candona, 6:{2, 631. 
()apulidro, 1068. 
Capulus, 822. 
Carbonarca, 486. 
Carbonia, 632. 
Carboniferous Ostracoda, 631. 
Cardinal (clorsal) slope, 478. 
Cardiola, 486. 
Cardiomorpha, 487. 
Cardiomorphidm, 487. 
Cardiopsis, 486. 
Carinaropsidro, 857. 
Carinaropsis, 926,854, 857,859, 865,866, 927. 

acuta, 928, 8513. 
carinata, 858. 
cunulro, 927, 858,928. 
cymbula, 927, 858, 929. 
eleleta, 831. 
explanata, 929. 858. 
minima, 929, 858. 
patelliform is, 831, 832. 
phalera, 928, 858, 929. 
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Caudal spine, 698. 
Caularops canadensis, 1024. 

lituiformis, lO::l3. 
Cephalon, 696. 
Cephalopoda, 475; chapter on, 761-812. 
Ceratolicbus, 753. 

dracon, 753. 
gryps, 753. 

Ceratella, 657. 
cham bersi, 659. 

Ceratopsis, 675, 657, 676, 678. 
chambersi, 676,654,657. 

var. robusta, 677*, 676. 
hastata, 676. 
intermedia, 676. 
oculifera, 676. 

Cerauridre, 734. 
Ceraurus, 738, 734, 736, 737. 

american species of, note on classification, 736. 
apollo, 738. 
glaucus, 737, 738. 
icarus, 737, 738. 
ins'ignis, 738. 
mercurius, 738. 
niagarensis, 738. 
nurninitor, 737. 738. 
nuperus, 738. 
perforator, 737,738. 
pleurexanthemus, 734, 736, 738. 
polydorus, 738. 
pompilus, 738. 
proliflcus, 737, 738. 
rarus, ?:l8. 
robusta, 738. 
sal teri, 738. 
satyrlls, 737, 738. 
scofieldi, 738. 
sub-generic classification, 736. 
tarquinius, 738. 
trentonensis, 738. 

Cerithidre, 947. 
Cephalopoda, 475. 
Chamocardia, 485. 
Cha~nocardiida3, 485. 
Chrenodomus, 628. 

typicalis, 477*. 
Chrenornya, 487. 
Chasmops, 732-734. 

troosti, 732, 734. 
Cheeks of trilobites, 697. 
Cheirurus, 736. 
Chelotia, 949, 960. 
Cimitaria, 619,487. 
Classification, of Gastropoda, 817; of Larnelli­

branchiata, 484; of Paleozoic Ostracoda, 631. 
Clathrospira, 1005,954,957,1001, 1006, 1007. 

conica, 1008, 1007. 
convexa, 1007. 
subcunica, 1006, 1007, 1008. 

Clavicle, 480. 
Oleidophonts mojo)', 611. 
Clidophorus, 606, 486, 478, 479*, 480, 483,582, 612, 

628, 847. 
consuetus, 606. 
cuneatus, 607. 

fabula, 608, 607. 
ellipticus, 607. 
elongatus, 607. 
major, 611. 
neglectus, 607. 
planulatus, 607. 

Olinoceras, 797, 764, 778, 804. 
dens, 797. 
rnurnireforrne, 797, 8J2. 

Clinopistha, 478,486. 
Clionychia, 493, 483, 485, 490, 49], 49~, 495,498. 

erecta, 496, 497. 
larnellosa, 494,495-497. 
nitida, 495, 496. 
rhomboidea, 496. 
undata, 497,491. 

Clisiospira, 816. 
Ccelocaulus, 1019,959, 1020. 

barroisi, 1019, 1020. 
davjdsoni, 959, ]020. 
neglectus, 1020, ]019. 
cehlerti, 1020. 
.procerus, 1020. 

Colpoceras, 777. 
Colpnmya, 522,485,523, 524. 

constricta, 523*. 
demissa, 524, 523, 525. 

Columella of Gastropoda, 8]5. 
Conchopeltis, 823, 839. 

alternata, 823*, 839. 
minnesotensis, 838, 823, 839. 
obtusa, 841. 

Conocardiidre, 41l7. 
Conocardium, 487 
Conolichas, 749, 753,754. 

cornutus, 749*,752,754. 
eriopis, 753, 751. 
hispidus, 753, 754. 
pust.ulosus, 754. 

Conradella, 904, 850, 851, 858, 859, 866, 883, 886, 
898, 905, 906. 

bellula, 910,852, 911. 
cOlllpressa, 908, 85:?, 906, 907. 
dyeri, 909, 852, 906, 908-911. 

var. cellulosa, 910, 852. 
elegans, 911, 852, 910, 9]2. 
fimbriata, 907, 852. 
grand is, 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. 
Crassatellidre, 608. 
Crenipecten, 485. 
Cretaceuus Ostracoda, 631. 
Crotalocephal us, 737, 738. 

niagarensis, 737, 738. 
insignis, 738. 
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Cauclal spine, 698. 
Caularops canadensis, 1024. 

lituiformis, 1O:l3. 
Cephalon, 696. 
Cephalopocla, 475; chapter on, 761-812. 
Ceratolichus, 753. 

clracon, 753. 
gryps, 753. 

Ceratella, 657. 
chambersi, 659. 

Ceratopsis, 675,657,676,678. 
cham\Jersi, 676, 654, 657. 

var. robusta, 677'*, 676. 
hastata, 676. 
in termeclia, 676. 
oculifera, 676. 

Cerauriclffi, 734. 
Ceraurns, 738, 734, 736, 737. 

american species of, note on classification, 736. 
apollo, 738. 
glaucus, 737, 738. 
icarus, 737, 738. 
insignis, 738. 
mercurius, 738. 
niagarensis, 738. 
numinitor, 737. 738. 
nuperus, 738. 
perforator, 737,738. 
pleurexanthemus, 734,736, 738. 
polydorus, 738. 
pompilus, 738. 
prolittcus, 737, 738. 
rarus, 7:)8. 
robusta, 738. 
sal teri, 738. 
satyrus, 737, 738. 
scofielcli, 738. 
sub-~eneric classification, 736. 
tarquinius, 738. 
trentonensis, 738. 

Cerithiclm, 9~7. 
Cephalopoda, 475. 
Cbamocardia, 485. 
Oha~nocardii(hlJ, 485. 
Cbmnodomus, 628. 

typicalis, 177*. 
Chmnomya, 487. 
Chasmops, 732-734. 

troosti, 732, 7:34. 
Cheeks of trilo bi tes, 697. 
Cheirurus, 736. 
Cbelotia, 9~9, 960. 
Oimitaria, 619, 487. 
Classification, of Gastropoda, 817; of Lamelli­

brancbiata, 484; of Paleozoic Ostracoda, 631. 
Clathrospira, 1005, 954, 957, 1001, 1006, 1007. 

conica, 1008,1007. 
convexa, 1007. 
su bcunica, 1006, 1007. 1008. 

Clavicle, 480. 
Cleidophorlls mujor, 611. 
Clidophorus, 606, 486, 478, 479*, 480, 483, 582, 612, 

628,847. 
consuetus, 606. 
cuneatus, 607. 

fabula, 608, 607. 
ellipticus, 607. 
elongatus, 607. 
mujor, 611. 
neglectus, 607. 
planulatus, 607. 

Clinoceras, 797, 764, 778, 804. 
dens, 797. 
mumiffiforme, 797, 8J2. 

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. 
Ccelocaulus, 1019, 959, 1020. 

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

.procerus, 1020. 
Colpoceras, 777. 
Colpnmya, 522,485,523, 524. 

constricta, 523*. 
dem issa, 524, 523, 525. 

Columella of Gastropoda, 815. 
Conchopeltis, 823, 839. 

alternata, 823*, 839. 
rninnesotensis, 838, 823, 839. 
obtusu, 841. 

Conocardiidffi,487. 
Conocardium, 487 
Conolichas, 749, 753,754. 

cornutus, 749*,752,754. 
eriopis, 753, 754, 
hispidus, 753, 754. 
pust.ulosus, 754. 

Conrad ella, 904, 850, 851, 858, 859, 866, 883, 886, 
898, 905, 906. 

bellula, 910,852,911. 
cOlllpressa, 908, 85:?, 906, 907. 
dyeri, 909, 852, 906, 908-91 l. 

var. cellulosa, 910, 852. 
elegans, 911, 852, 910, 912. 
fimbriata, 907, 852. 
grand is, 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, 10~3. 

Crassatellidffi, 608. 
Crenipecten, 485. 
Cretaceous Ostracoda, 63l. 
Crotalocephal us, 737, 738. 

niagarensis, 737, 738. 
insignis, 738. 
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Orustacea, 629, 699; Chapter on Ostracoda, 629-693; 
Ohapter 'on trilobites, 695-759. 

Or,Vpbams, 733. 
Oryptamia, 958, 960. 
Ctenobolbina, 673, 632, 656, 657, 667, 672, 674, 676, 

678. 
bispinosa, 674. 
ciliata, 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. 

Otenodonta, 578, 483, 486, 533, 579, 580, 582-584, 
628,847. 

abrupta, 593, 581. 
al bertina, 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, 600,581-583, 591,602,603. 
contracta, 587, 581, 588,590. 
crandalli,.580. 
cuneiformis, 587, 580, 586. 
danvillensis, 581. 
donaciformis, 581. 
dubia, 581. 
fecunda, 595, 581,582,596,598, 599. 
filistriata, 599*,581,597,598. 
gibberula, 587, 581, 588-590, 592, 599*. 
gibberula group, 581, 587. 
gibbosa, 581. 
hamburgensis, 605, 606. 
hartsvillensis, 581. 
hilH, 581. 
intermedia, 601, 581, 602, 607. 
iphigenia, 580. 
levata, 590, 581, 593, 595, 628. 
levata group, 581, 5H2, 592. 
logani, 583, 581, 584. 
logani group, 581, 591. 
longa, 590, 581. 
madlsonensis, 597,581,598. 
medialis, 593, 581, 594. 
mundula, 597, 581. 
nasuta, 584, 578, 580,583-587,592. 

var. robusta, 585, 580. 
nasuta group, 580, 583, 584. 
nitida, 592,581,593-595, 598, 599. 
nuculiformis, 582, 581. 
obliqua, 604,581. 
ovata,581. 
oviformis, 586, 580. 
pectunculoides, 581. 
pectunculoides group, 581. 

peJ'rninuta, 581. 
planodorsata, 589,581,590,591, 6Hi. 
pulchella, 581. 
recurva, 603, 578, 583, 602, 604. 
rccurva group, 581, 582, 600. 
regia, 585, 580. 
ret rosa, 581. 
scofieldi, 593,581, 591, 595. 
similis, 604,603. 
aimulatrix, 600. 581, 596. 
socialis, 594, 581, ri91, 593, 596, 606. 
subnasuta, 585, 580, 586,587, 591. 
subrotunda, 583, 581. 
tennesseensis, 583, 581. 
tumida, 597, 581. 

Cucullella, 606. 
Ouneamya, 620, 478, 481*, 483,487, 517, 621, 625 

627. 
coriformis, 622, 621, 623. 
curta, 477*, 621. 
rniamiensis, 621, 623. 
oblonga, 62:J. 
scapha, 623. 
sulcodorsata, 625. 
truncatula, 622, 620, 623. 

Outtle·fish, 761. 
Oybele, 742, 743. 

bellata, 742*. 
mira, 7i3. 
revalensis, 743. 
winchelli, 742*, 743. 

Oycloconcha, 617, 483, 487. 
Oycloconchidre, 617,487,628. 
Oyclonema, 1056, 1)47, 939, 1043-1047, 1054, 1857-

1059, 1061, 1063, 1064. 
adst1'ictum, 1064. 
bilix, 1058, 1056-1059. 

var. conicum, 1059. 
fiuctuatum, 1059, J057. 
lata, 1059. 

callcellatum, 1064, 1058. 
carinatum, 1057. 
cincirmatiense, 1060. 
delicatulu1n, 1064. 
jluctucttum, 1058. 
gracile, 1062, 10m, 1064. 

var. striatum, 1062. 
humerosum, 1061. 
infiatum, 1060, IOG7. 
limatum, 1063. 
mediale, 105H, 105fi-J062. 
noclulosum, 1857. 
percct1'inntwn, 105'1. 
pyramidatum, 106'. 
semicctri?latum, lU55, 1057. 
sirnulans, 1061, 1062. 
sublawe, 1062. 
transversum, 1062,939, 1047. 
varicosum, 1060, 1046. 
'ventricosa, 1060. 

Oyclora, 847. 
Oymatonota, 628, 485, 501. 
Oyphaspis, 759. 

brevimarginata, 759. 
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Crustacea, 629,699; Chapter on Ostracoda, 629-fi93; 
Chapter "on trilobites, 695-759. 

Cryphams, 733. 
Cryptamia, 958, 960. 
Ctenobolbina, 673,632,656,657,667, (J72, 674, (nfi, 

678. 
bispinosa, 674. 
cil1ata, 673, 654, 659,674. 

var. emaciata, 673*. 
crassa, 675, 673, 674. 
duryi,675. 
fulcrata, 674, 667, 675. 
informis, 674. 
minima, 674. 
papillosa, 674. 
punctata, 614. 
tumida, 674. 

Ctenodonta, 578, 483, 486, 533, 579, 580, 582-584, 
628,847. 

abrupta, 593, 58I. 
albertina, 598, 581, 595,597, 599. 
alta, 602, 580, 581, 603. 
angela, 58I. 
appressa, 580. 
astartiformis, 601, 579,581,602,604. 
calvini, 596, 581, 597. 
carinata, 589, 581, G90. 
cingulata, 58I. 
circularis, 58I. 
compressa, 600, 5S1-583, 591, (JO:Z, 603. 
contracta, 587, 581, 588, 590. 
crandalli,.580. 
cuneiformis, 587, 580,586. 
danvillensis,58I. 
donaciformis, 581. 
dubia,58I. 
fecunda, 595, 581,582, 596. 598, 599. 
filistriata, 599*,581,597, 598. 
gibberula, 587, 581, 588-590, 592, 599*. 
gibberula group, 581, 587. 
gibbosa, 58I. 
hamburgensis, 605, G06. 
hartsvillensis, 581. 
hUli, 581. 
intermedia, 601, 581, 602, 607. 
iphigenia. 580. 
levata, 590, 581, 593, 595, 628. 
levata group, 581, 582, Grl2. 
logani, 583, 581, 584. 
logani group, 581, 591. 
longa, 590, 581. 
madisonensis, 597,581,598. 
medialis, 593, 581, 594. 
mundula, 597, 581. 
nasu ta, 584, 578, 580, 583-587, 592. 

var. robusta, 585, 580. 
nasuta group, 580, 583,584. 
nitida, 592, 581, 593-595, 598, 599. 
nuculiformis, 582, 581. 
obliqua, 604, 581. 
ovata, 58L 
oviform is, 586, 580. 
pectunculoides, 581. 
pectunculoides group, 581. 

pel'lllinuta, G8I. 
planodnrsata, 589, G81, 5\)0, G91, (jJ(j. 

pulchella, GS1. 
recurva, 603, 578, G83, 602, 604, 
recur va group. 581, 582, fiOO. 
regia, 58G, 580. 
r('trosa, 531. 
scofieldi, 593,581,591, fi9". 
similis. 604, 603. 
~imulatrix, 600. 581, G96. 
social is, 5Uio, 581, G91, i59a. G96, 606. 
subnasuta, 585, G80, 586, G87, 591. 
subrotunda, 583, 581. 
tennesseensis, 583, S81. 
tumida, 597. 581. 

Cucullella, 606. 
Cuneamya, 620, 478, 481*, 483, 487, 517, 621, 625 

627. 
coriformis, 622, 621, 623. 
curta, 477"", 621. 
miamiensis, (521, f523. 
oblonga,62:J. 
scapha, 62:3. 
8ulcodo1"sata, 625. 
truncatula, 622. 6~0, 623. 

Cuttle-fish,761. 
Cybele, 742, 743. 

bella ta, 742*. 
mira, 743. 
revalensis, 74:3. 
winchelli, 742*, 743. 

Cycloconcha, 617, 483, 487. 
Cycloconchidao, 617,487,628. 
Cyclonema, 1056, H47, 939, 1043-1047, 1054, 1857-

1059, 1061, 1063, 10f54. 
aclstJ'ictum, 10C4. 
bilix, 1058, 1056-1059. 

var. conicum, 1059. 
fluctuatum, 1059, lOG? 
lctta, 1059. 

CClllcellatllm, 1064, lOSS. 

carinatum, 1057. 
cincimwtiense, 1061). 

cleUcatulum, 10C4. 
j/.uctuatum, 105S. 
gracile, ] 062, 10,,7, 1064. 

var. striatum, IOG2. 
humerosum,10()1. 
iuflatum, 1060, 10;,7. 
limatum, 1063, 
mediale, 105H, IOfili-l062. 
noclulosul)" lS57. 
pe1"carinatwn, 10[//. 
pyramidatum, 106'. 
semicar·i71atum, 11155, 10m. 
simulans, IOn I, 10G2. 
sublaove, 1062. 
transversum, 1062,939,1047. 
varicosum, 1060, 1046. 
vent7·icosa. lOCO. 

Cyclora, 847. 
Cymatonota, 628, 485, 501. 
Cyphaspis, 759. 

brevimarginata, 759. 
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galenensis,759*. 
girarcleauensis, 759. 

Cypre lla, 6:{2. 
Cypri ca rdella, 501, 485. 
Oypr icarclinia, 486. 
Cypri ca rcliniiclm, 486. 
Cyprie.arclites, 535, 484, 486, 534,536, 539, 561, G65, 

573, 577. 
bre'viHscHlct, 535. 
canadensis, 535. 
carinata, 565. 
cing ulata, 545. 
curtis, 536. 
Qanti, 53S. 
ge1'1nanus, 547'. 
glabella, 543. 
grandis, 547. 
hainesi, 535. 
haynianus, 557', ci35. 
hindi,535. 
hm'onensis, 535. 
luculentus, 547, 549. 
megambonus, 570,535. 
minnesotensis, 543. 
modestus, 627, 625. 
nan us, 558. 
niotct, 560. 
obliqua, 540, 535. 
obtusa, 535. 
obtusifrons, 554. 
oviformis, 544. 
plebeia, 535. 
quo,d1'angularis, 566, 535. 
'rectirostris, 535. 
rotundatus, 552, 535, 553, 560. 
rugosa, 535. 
saffordi, 535. 
sardesoni, 555. 
spinijera, 535. 
sterlingensis, 535, 567. 
subangulata, 535. 
subcarinata, 535. 
subspatulata, 535. 
tenellus, 546. 
triangularis, 557. 
ventricoslts, 538,535, 539, 560, 573. 
vicinlls, 554. 
winchelli, 535. 
wortheni, 561. 

Cypriclm, 686, 629, 631, 632, 690. 
Cypridella, 632. 
Uypriclina, 632, 631, 633, 688. 

minuta, 688. 
Cypriclinella, 632. 
Cyprinidm, 632, 631. 
Cyprosina, 632. 
Cyprosis, 632. 
Cyreniclm, 60S. 
Cyrtina, 724. 
Cyrtoceras, 803, 762, 764, 766, 774, 776, 796, 799. 

billingsi, 806, 805, S12. 
camurum, 805, 80S, S12. 
corniculum, 809, S12. 
featherstonhaughi, 807, S12. 

hallianum, 805, 806,812. 
houghtoni, 807, 812. 
lamellos1lm, 805, 806. 
minneapolis, 808, 812. 
neleus, 804, 812. 
norwoocli, 809, S12. 
scofielcli: 810, 812. 
shumarcli, 810, 812. 

Cyrtoceraticlm, 803. 
Cyrtocerina, 774,812. 

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

Cyrtoclonta, 534, 4S6, 504, 506, 521, 533-536, 5a9, 
541, 544, 546, 549, 550, 556, 560, 561,563-566,571, 
573, 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, 545, 542, 544, 546, 556. 
cordiform is, 577. 
dictma, 546. 
emma, 619. 
ganti, 521*. 
german a, 547*, 543, 54S, 549. 
gibbera, 542. 
glabella, 543, 538, 539, 544, 545, 560, 561. 
granclis, 547*,543, 546-549. 

var. germana, 549, 546, 54S. 
intermedia, 549, 547*. 
luculenta, 549, 546, 567. 

ha.lli, 541. 
hayniana, 557, 559. 
huronensis, 535, 537-539, 573. 
janesvillensis, 537, 5;)S, 574. 
obesa, 542. 
obliqua, 540, 535, 538, 539. 
obtusa, 535. 
oviformis, 544. 
parva, 541. 
persimilis, 544, 539, 541, 546, 561. 
primigenia, 546. 
rotulata, 541, 542, 544, 546. 
rugosus, 534, 535. 
safi'orcli, 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*. 

Cyrtodontidm, 533, 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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galenensis,759*. 
girardeauensis, 759. 

Cypre lla, 6:{2. 
Cypricardella, 501, 485. 
Oypricardinia, 486. 
Cypricardiniidm, 486. 
Cypriearclites, 535, 484, 486, 534,536, 539, 561, 565, 

573,577. 
bre'viuscula, 535. 
can aden sis, 53[). 
carinata, 565. 
cinguluta, 545. 
curtis, 536. 
flanti, 535. 
germanus, 547'. 
glabella, 543. 
grandis, 547. 
hainesi, 535. 
haynianus, 557, 535. 
hindi,535. 
hm'onensis, 535. 
luculentus, 547, 549. 
megamuonus, 570,535. 
minnesotensis, 543. 
modestus, 627, 625. 
nan us, 558. 
niota, 560, 
obliqua, 540, 535. 
obtusa, 535. 
obtusi/rons, 554. 
ovijormis, 544. 
plebeia, 535. 
quo,d1'ungularis, 566, 535. 
crecticrostris, 535. 
Totunclatus, 552, 535, 553, 560. 
"ugosa, 535. 
sajfordi, 535. 
sarcZesoni, 555. 
spinijera, 535. 
sterlingensis, 535, 567. 
subangulata, 535. 
subcacrinata, 535. 
subspatulctta, 535. 
tenellus, 546. 
triangularis, 557. 
ventricOSHs, 538,535, 539, 560, 573. 
vicinus, 554. 
winchelli, 535. 
wortheni, 561. 

Cypridm, 686, 629, 631, 632, 690. 
Cypridella, 632. 
Uypridina, 632, 631, 633, 688. 

rninuta, 688. 
Cypridinella, 632. 
Cyprinidm, 632, 631. 
Cyprosina, 632. 
Cyprosis, 632. 
Cyrenidm, 608. 
Cyrtina, 724. 
Cyrtoceras, 803, 762, 764, 766, 774, 776, 796, 799. 

billingsi, 806, 805, 812. 
camurum, 805, 808, 812. 
corniculum, 809,812. 
featherstonhaughi, 807, 812. 

hallianurn, 805, 806,812. 
houghtoni, 807, 812. 
lamellos1lm, 805, 806. 
rninneapolis, 808, 812. 
neleus, 804, 812. 
norwoodi, 809, 812. 
scofieldi: 810, 812. 
shumardi, 810,812. 

Cyrtoceratidm, 803. 
Cyrtocerina, 774,812. 

exiguum, 798. 
rnanitobense, 799. 
rnercurius, 774. 
planodorsatum, 792. 
schoolcrafti, 774, 812. 
typica, 774. 

Cyrtodonta, 534, 486, 504, 506, 521, 533-536, 5::19, 
541, 544, 546, 549, 550, 556, 560, 561,563-566,571, 
573,574. 

acuturnbona, 565. 
affinis, 540, 513, 541, 564. 

var. fillrnorensis, 540. 
arnpla, 538. 
billingsi, 538, 539, 543. 
breviuscula, 535. 
canadensis, 534, 535, 537, 546. 
carinata, 540. 
cingulata, 545, 542, 544, 546, 556. 
cordiforrnis, 577. 
dictma, 546. 
emma, 619. 
ganti, 521*. 
gerrnana, 547*, 543, 548, 549. 
gibbera, 542. 
glabella, 543, 538, 539, 544, 545, 560, 561. 
grand is, 547*,543, 546-549. 

var. germana, 549, 546, 548. 
interrnedia, 549, 547*. 
luculenta, 549, 546, 567. 

haJJi, 541. 
hayniana, 557, 559. 
huronensis, 535, 537-539, 573. 
janesvillensis, 537, 5S8, 574. 
obesa, 542. 
obJiqua, 540, 535, 538, 539. 
obtusa, 535. 
oviformis, 544. 
parva, 541. 
persimilis, 544, 539, 5401, 546, 56!. 
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*. 

Cyrtodontidm, 533, 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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ttrrosus, 847, 860. 
carinatus, 862, 846, 861-865, 867. 
compresllus, 859. 
conradi, 862, 863. 
costatus, 1044. 
cristatus, 914, 859. 
delanonei, 852, 859. 
desideratus, 859. 
dilatus, 865, 846. 
discus, 852, 859. 
disjunctus, 864,846. 
dyeri, 909,859,911. 
elegans, 911,859,909. 
euryomphalus, 860. 
expansus, 859. 
jilosus, 859. 
giBanus, 859. 
imbricatus, 911, 859. 
lamellije1', 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, 86t:, 846, 867. 
ph-asetra, 847, 860. 
retrorsus, 861, 846, 862, 864-, 865,867. 

var. fillmorensis, 862, 846. 
sinuatus, 859. 
sinuosus, 859. 
subcarinatus, 859. 
subplana, 1081, 846. 
trenton en sis, 859. 

Cyrtolitidre, 846, 848, 866. 
Cyrtolitina, 863, 846, S47, 858-860, 883, 886, 905. 

nitidula, 866,864, 867. 
Cyrtometopus, 735, 736, 738. 

apollo, 737,738. 
mercurius, 737,738. 
prolificus, 737. 
rarus, 737, 738. 
scofieldi, 735*, 737, 738. 

Cyrtospira, 1073, 1069, 1070, 1074. 
abbreviata, 1074. 
bicurvata, 1074. 
brevis, 1074. 
parvula, 1074. 
tortilis, 1074, 1073. 
ventricosa, 1074. 
wykoil'ensis, 1074. 

Oythere, 632, 631, 633, 684. 
Cythereis, 631. 
Cytherella, 68t:, 630-632, 643, 685,686. 

ovata, 684 
rugosa, 686. 

var. arcta, 686. 
subrotunda. 685, 643. 

Oytherellidre, 684, 632. 
Cytherellina, 632, 685, 687, 688. 

siliqua, 687-689. 
var. grandis, 687. 

ovata, 689, 687. 
tersa, 687. 

Cytheridre, 632, 630. 
Oytherideis, 631. 
Cytherina, 633. 

fabulites, 634. 
Cytherodon, 486. 
Oytheropsis 1'ugosa, 686. 

Dalmanites, 726, 732, 733. 
achates, 7~6. 727*, 728,732, 7:33. 
anchiops, 732. 
bebryx, 732, 733. 
hicornis, 733. 
breviceps, 732, 734. 
carleyi, 732, 733. 
dentatus, 73il. 
doiphi, 7.33. 
intennedius, 727. 
)imulurus, 7::13. 
nasutus, 733. 
tridens, 733. 

Darwinula, 632. 
Darwinulidre, 632. 
Delphinula, 939. 
DentaJium, 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. 

vanuxemi, 775. 
Discohe ix, 1026. 
Distortion of shells by pressure, 481. 
Docoglossa, 818, 819, 845, 927. 
Dolabra, 565. 

stirlingensis, 567. 
Dorsal furrows, 697. 
Doublure, 698. 
Doubtful species of Pleurotomaria and Murchi­

sonia, \l59. 
Drepanella, 670, 632, 657, 671. 

ampla, 671. 
var. elongata, 671, 670*. 

bigeneris, 672, 670, 671. 
bilateralis. 671. 
crassinoda, 670*,67l. 
macra, 670*. 

Dyeria, 1044. 
costata, 1044*, 1045. 

Eccoptochile, 737, 738. 
clavigera, 737. 
icarus, 738. 

Ecculiornphalus undulatus, 1036. 
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arrosus, 841, 860. 
carinatus, 862, 846, 861-865, 867. 
compresllus, 859. 
conradi, 862, 863. 
costatus, lOU. 
cristatus, 914, 859. 
delanonei, 852, 859. 
desideratus, 859. 
dilatus, 865, 846. 
discus, 852, 859. 
dlsjunctus, 864,846. 
dyeri, 909,859,911. 
elegans, 911, 859, 909. 
euryomphalus, 860. 
expansus, 859. 
jiIOSllS, 859. 
gillanus, 859. 
imbricatus, 911, 859. 
lamellije1', 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. 
'pannosu8, 859. 
parvus, 86.t, 846, 867. 
phasetra, 847, 860. 
retrorsus, 8lH, 846, 862, 864, 865,867. 

var. flllmorensis, 862, 846. 
sinuatus, 859. 
sinuosus, 859. 
subca1"inatus, 859. 
8ubplana, 1081, 846. 
trentonensis, 85Y. 

Cyrtolitidre, 846, 848, 866. 
Cyrtolitina, 863, 846, ~47, 858-860, 883, 886,905. 

nitid ula, 866, 864, 867. 
Cyrtometopu8, 735, 736, 738. 

apollo, 737,738. 
mercurius, 737, 738. 
prolificus, 737. 
rarus, 737, 738. 
scofieldi, 735*, 737, 738. 

Cyrtospira, 1073, 1069, 1070, 1074. 
abbreviata, ]074. 
bicurvata, 1074. 
brevis, ]074. 
parvula, 1074. 
tortili8, 1074, 1073. 
ventricosa, 1074. 
wykoil'ensis, 1074. 

Cy.j:,here, 632, 631, 633, 684. 
Cythereis, 631. 
Cytherella, 684,630-632, 643, 685,686. 

ovata, 684 
rugosa, 686. 

var. arcta,686. 
subrotunda. 685, 643. 

Cytherellidre, 684, 632. 
Cytherellina, 632, 685, 687, 688. 

siliqua, 687-689. 
var. grandis, 687. 

ovata, 689, 687. 
tersa, 687. 

Cytheridre, 632, 630. 
Cytherideis, 631. 
Cytherina, 633. 

fabulites, 634. 
Cytherodon, 486. 
Cytlieropsis 1'ugosa, 6SC. 

Dalmanites, 726, 732, 733. 
achates, 7:!6. 727", 728,732, 7:33. 
anchiops, 732. 
bebryx, 732, 733. 
hicornis, 733. 
breviceps, 732, 734. 
carleyi, 732, 733. 
dentatus, 73::1. 
doiphi, 733. 
intennedius, 727. 
limulurus, 7::13. 
nasutus, 73::1. 
tridens, 733. 

Darwinula, 632. 
Darwinulidre, 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. 

vanuxemi, 775. 
Discohe ix, 1026. 
Distortion of shells by pressure, 48l. 
Docoglossa, 818, 819, 845, 927. 
Dolabra, 565. 

stirlingensis, 567. 
Dorsal furrows, 697. 
Doublure, 698. 
Doubtful species of Pleurotomaria and Murchi­

sonia, \159. 
Drepanella, 670, 632, 657, 671. 

ampla, 671. 
var. elongata, 671, 670*. 

bigeneris, 672, 670, 671. 
bilateralis. 671. 
crassinoda, 670*, 67l. 
macra, 670*. 

Dyeria, 1044. 
costata, 1044*, 1045. 

Eccoptochile, 737, 738. 
cla vigera, 737. 
icarus, 738. 

Ecculiomphalus undulatus, 1036. 
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Eccylioruphalus, 1036,935-937,1024,1029, 1031, 1037. 
angelini, 1023. 
canadensis, 936, 1023, 1024. 
contiguus, 1037.1023. 
devonicus, 1023. 
rlistans, 1023. 
intortu8, ]037, 936, ]023,1024. 
li tui forruis, 1023. 
subrotunclus, 1037,1023. 
uoclulatus, 1036, 936, 1023, 1024, 1037. 
volutatus, "36. 

Eccyliopterus, 1031,935-939,1027, 1029. 
alatus, 937. 
beloi tensis, 1032, 937. 
marginalis, 937. 
ottawaensis, 1032. 
owenanus, 1032, 1031. 
replicata, 937. 
triangulus, 1032,937. 
volutans, 937. 

Ectenoclesma, 485. 
Ectenoptera, 62E, 485. 
Edaphoceras, 7~Jl. 
Edruondia,487. 

l'entricoset, [jf3, [i39, [iU. 

Elpe,632. 
Elymella, 486. 
Elymelliche, 486. 
Emarginula, 84+. 
Emarginulid<e, 845. 
Encrinuridm, 739. 
Encrinurus, 739, 741, 743. 

cristatus, 741 *. 
m·iru.~, 743. 
raricostatus, 740. 
seebachi, 741 
vannulus, 739*, 740". 

Encloce1'as, 775,770,772. 
beleinnitijonne, 770-773. 
IJUl'clwTai, n2. 
clulJZicatmn, '177, 77S. 
gemillipctrwn, 77S. 
glwlius, 780. 
longissimll1n, 77S. 
mugniventl'um, 777. 
l1wltitulwlatum., 1'18. 
p)'oteijo1'me, 777, 775, 778. 

var. linl'olatum, 778. 
stranguZatum, ns. 
towistl'iatum, 78S, 77S. 

Encloceratid<e, 767, 774. 
Enr]oclesrna, 525, 485, 501, 504, 526-528. 

corupressurn, 529. 
cuneaturn, 52H, 525, [,27. 
gesneri, 528, 526, 529. 
orthonoturn, 527,528,529. 
postlaturu, 527. 
tren tonense, 526. 
undosuru, 529,528. 

Endolobus, 791. 
Endosiphon, 771. 
Entemnotruchus, 949, 960. 
Entomidm, n:32. 
Entoruiclella, 632, G72. 

Entomis, 632,672. 
fiabellifera, 659. 

Entomoconchidal, 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. 
sublalvis, 954. 
supracingulata, 100~, 1002. 
vicina, 1003, 1002. 

Epistoma, 698. 
Eremoeeras, 803. 
Eridonychia, 498, 485. 
Errata, for chapter on Cephalopoda, 812; for chap­

ter on Gastropoda, 1081; for chapter on Laruel­
libranchiata, 628. 

Escutcheon of Lamellibranchiata, 478. 
Euchasma, 487. 
Euchrysalis, 1069. 
Eueonia, 953,938,954, 957, 1001, 1013. 
Euconospira, 955, 949, 954-957. 

planibasalis, 1080.* 
turbiniformis, 1080,* 95tl. 

Eudoceras, 791. 
Eudoceratidal, 791. 
Eulinidal, 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. 

Euomphalidal, 1023, 8]5, 930, 947, 962, 993, 1024, 
1032, 1033, 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, J023. 
eassianus, 1028. 
catillus, 1026. 
discors, 1028. 
gotlandicus, 1037, 1023, 1024. 
latus, 1026. 
marginale, 936. 
obtusangulus, 1025. 
pentangulatus, 1023, 1020. 
planidorsatus, 1027,1026. 
planissimus, 852. 
pralcursor, 1025. 
qualteriatus, 935. 
similis, 1026. 
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Eccy liomphal us, 1036,935-937, 102-±, 1029, 1031, 1037. 
angelini, 102:3. 
canadensis, 936, 1023, 1024. 
eontiguus, 1037. 1023. 
devonieus, 1023. 
distans, 1023. 
in tortus, 1037, 936, 102:3, 1024. 
lituiformis, 1023. 
subrotunclus, 1037,1023. 
u oclulatus, 1036, 936, 1023, 1024, 1037. 
volutatus, [136. 

Eeeyliopterus, 103],9,35-939,1027,1029. 
alatus, 937. 
beloitensis, 1032,937. 
marginalis, 937. 
ottawaensis, 1032. 
owen anus, 1032,1031. 
replicata, 937. 
triangul us, 1032, 9:37. 
volutans,937. 

Ectenodesma, 485 .. 
Ectenoptera, 62E, 485. 
Edaphoceras, 7()1. 
Edmondia,487. 

t'entricosa, [jJ3, S3[J, S74. 

Elpe,632. 
Elymella, 486. 
Elyruellida', 486. 
Emarginula, 844. 
Emarginulidm, 845. 
Encrinuridm,739. 
Encrinurus, 739, 741, 743. 

eristatus, 741 *. 
m'irtts, 743. 
raricostatus, 740. 
seebachi, 741 
vannulus, 739*,740*. 

Endocel'as, 77u, 770, 772. 
belemnitijol'me, 770-773. 
bUl'c/wl'ai, 772. 
dUIJlicatmn, '177, 778. 
gemillipctrwn, 778. 
glwlius, 780. 
longissimmn, T18. 

nwgniventl'wn, 777. 
nwltitubulatttm, 778. 
pl'oteijoJ'me, 717, 115, 778. 

vaT. linmlatwn, 778. 
strangulatum, 778. 
t6lwistl'iatttm, 788, 778. 

Encloceraticlm, 767, 774. 
Enr1oclesma, 525, 485, 50], 504, 526-528. 

compressurn, 529. 
cuneatum, 526, 525, 527. 
gesneri, 528, 526, 529. 
orthonotum, 521, 528, 529. 
postlatum, 527. 
tren tonense, 526. 
undosum, 529,528. 

Enclulobus, 791. 
Endosiphon, 77l. 
Entemnotruchus, 949, 960. 
En tomidm, (;:32. 
Entomiclella, 6:32, (;72. 

Entomis, 632,672. 
fiabellifera, 659. 

Entomoconchidffi, 632. 
Entomoeonchus, 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. 
sublffivis, 954. 
supraeingulata, 100!., 1002. 
vieina, 1003, 1002. 

Epistoma, 69B. 
Eremoeeras, S03. 
Eridonyehia, 498, 485. 
Errata, for chapter on Cephalopoda, 812; for chap­

ter on Gastropoda, lOS]; for chapter on Lamel­
libranehiata, 628. 

Escutcheon of Lamellibranehiata, 47S. 
Euchasma, 4S7. 
Euehrysalis, 1069. 
Eueonia, 953, 938, 954, 957, 1001, 1013. 
Eueonospira, 955, 949, 954-957. 

planibasalis, ]OSO.* 
turbiniformis, 1080,* 95(:. 

Eudoceras, 791. 
Eudoceratidffi, 791. 
Eulinidffi, 1069, 1079. 
Eulima, 1079. 

peraeuta, 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. 

Euomphalidffi, 1023, 8]5, 930, 947, 962,993, 1024, 
1032, 1033, 1037, 1038, 1043. 

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

var. obsoletus, 934*. 
undulans, 932. 

Euomphalus, 912,935,1025-1031,1033. 
ealciferus, 1023. 
cassianus, 1028. 
cat ill us, 1026. 
discors, 102S. 
gotlandicus, 1037,1023, 1024. 
latus, 1026. 
marginale, 936. 
obtusangulus, 1025. 
pentangulatus, 1023, 1020. 
planidorsatus, 1027,1026. 
planissimus, 852. 
prfficursor, 1025. 
qualteriatus,935. 
similis, 1026. 
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strongi, 852. 
subquadratus, 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. 
lndicus, 8fl5. 
lrevis. 855. 
lenticularis, 855, 
nodocarinatus, 855. 
orbigyanus, 855. 
uril, 855. 

Eurychilina, 658, 631, 632, 650, 659, 661, 664. 
requalis, 659. 
granosa, 659, 66]. 
longula, 659, 662. 
manitobensis, 659, 662. 
obesa, 659, 663. 
reticulata, 660, 658, 659, 662. 

var. incurva, 660, 661. 
striatomarginata, 659, 663. 
subrequata, 663, 648, 659, 664. 
subradiata, 661, 659,662 .. 
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. 

Eutbydesma, 487. 
. Eyes of trilobites, 697. 

Facial Ruture of trilobites, 697. 
Fissurella, 815. 
Fissurellidre, 930, 947. 
Foot of Gastropoda, 8]3. 
Form of sbell, 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. 
inllata, 1075, 1076. 

var. ventricosa, 1075. 
intermedia, 1076. 
nobilis, 1078, 1073. 
planulata, 1078, 1073. 
scbucherti, 1076, 1077, 1078. 
spicula, 1073. 
subbrevis. 1076. 
subfusiformis, 1077. 1078. 
sulcata, 1077, 1078. 
terebriformis, 1077, 1078. 
ve niric (i / • ~ (~D. 

Gastropoda, 475, 4RO; chapter on, 813-lOBl. 
Genal angle of trilobites, 697; spines, n!J7. 
General characters of the Lower Silurian Cephalo­

poda, 763. 
Gerasaphes, 710. 

ulrichana, 710*,705,711'". 
Glabella of trilobites, 696; furrows of, 697. 
Glossites, 486. 
Glos~opbora, 817. 
Glyptocardia, 486. 
Glyptodesma, 485. 
Gomphoceras, 796. 

cassinense, 7.96. 
Gomphoceratidal, 796. 
Goniatites intumescens, 756. 
Gonioceras, 794, 766. 

anceps, 794, 795, 812. 
larnbi, 793. 
occidentale, 795,812. 

Gonioceratidre, 794. 
Goniodon, 486. 
Goniophora, 485, 504. 
Goniostropha, 1013, 1012, 1014. 

bachelieri, 1013. 
cbalmasa, 1013. 

Gosseletia, 960. 
Gosselettia, 485. 
Grammysia, 625, 487, 621. 
Grammysiidal, 623, 487. 
Groove, articulating, 697; pleural, 697. 
Gymnosomata, 818. 
Gyroceras, 811, 803. 

duplicostatum, 811, 812. 
Gyroma, 9~O, P6l. 
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. 
Haliotidal, 9ilO. 
Haliotis, 844. 
Harpes, 755, 756. 

consuetus, 756. 
escanal>al, 758. 
minnesotensis, 755, 757. 
venulosus, 756*. 

Harpina, 755, 757. 
antiquata, 758. 
minnesotensis, 755*, 757. 
ottawensis, 757. 
prima, 756*. 
rutrellum, 757,758*. 

Helcion. 820, 827. 
Helcionopsis, 826, 820, 821, ~24. 

fissicosta ta, 821. 

SCIENTIFIC INDEX. cxli 

strongi, 852. 
subquadratus, 1026, 1028. 
subrugosus, 1026. 
suburribilicatus, 1026. 
triquetrus, 1023. 
tuba, 1044. 
umbilicatus, 1026. 
uniangulatus, 1025. 
walmstedi, 1025. 

Euphemus, 855, 856, 868, 875, 876, 915, "I;~g, 924. 
apertus, 855. 
carbonarius, 855. 
in dicus, 8f>5. 
lrevis, 855. 
lenticularis, 855, 
nodocarinatus, 855. 
orbigyanus, 855. 
urii, 855. 

Eurychilina, 658, 631, 632, 650, 659, 661, 664. 
requalis, 659. 
granosa, 659, 661. 
longula, 659, 662. 
manitobensis, 659,662. 
obesa, 659, 663. 
reticulata, 660, 658, 659, 662. 

var. incurva, 660, 66I. 
striatomarginata, 659, 663. 
subrequata, 663, 648,659,664. 
subradiata, 661, 659,662. 
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. 
Fissurellidre, 930, 947. 
Foot of Gastropoda, 813. 
Form of shell, in Cephalopoda, 63; in Gastropoda, 

815. 
Fron tal 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, 1015. 
intermedia, 1076. 
nobili!>, 1018,1073. 
planulata, 1078, 1073. 
schucherti, 1016, 1077, 1078. 
spicula, 1073. 
subbrevis, 1076. 
subfusiformis, 1017, 1078. 
sulcata, 1017, 1078. 
terebriformis, 1077, 1078. 
'Veniric (:(. ;(;0. 

Gastropoda, 475, 4RO; chapter on, 813-lOk1. 
Genal angle of trilorJites, 697; spines, r;(J7. 
General characters of the Lower Silurian C,~phal()· 

poda, 763. 
Gerasaphes, 710. 

ulrichana, 710''",705, 711"". 
Glabella of trilobites, 696; furrows of, 8m. 
Glossi tes, 4R6. 
Glossophora, 817. 
Glyptocarclia, 486. 
Glyptodesma, 485. 
Gomphoceras, 796. 

cassinense, 7Y6. 
Gomphoceratidre, 796. 
Goniatites intumescens, 756. 
Gonioceras, 794, 766. 

anceps, 794, 795, 812. 
lambi,793. 
occidentale, 795, 812. 

Gonioceratiure, 794. 
Goniodon, 486. 
Goniophora, 485, 504. 
Goniostropha, 1013, 1012, 1014. 

bachelieri, 1013. 
chalmasa, lOla. 

Gosseletia, 960. 
Gosselettia, 485. 
Grammysia, 625, 487, fl21. 
GrammYl>iidre, 623, 487. 
Groove, articulating, 697; pleural, 697. 
Gymnosomata, 818. 
Gyroceras, 811, 803. 

duplicostatum, 811,812. 
Gyroma, 9~0, fl61. 
Gyronema, 1054, H146, 1056, 1057. 

duplicatum, 1055, 1056. 
liratum, 1056, 10413. 
pericarinatuOl, 1046. 
pulchellum, 1054, 1046, 1055, 1056 
semicarinatum, 1055. 

Ralliella, 656, 632, 674. 
labiosa, 656. 
retifera, 656, 
sculptilis, 656. 
seminulum, 656. 

Rallina nicolleti, 615. 
Haliotidm, 9::;0. 
Haliotis, 844. 
Harpes, 755, 756. 

consuetus, 756. 
escanaDa', 758. 
rninnesotensis, 755,757. 
venulosus, 756*. 

Harpina, 755, 757. 
antiquata, 758. 
minnesotensis, 755*, 757. 
ottawensis, 757. 
prima, 756*. 
rutrellum, 757 , 758~'. 

Helcion. 820, 827. 
Helcionopsis, 826, 820, 821, tl24. 

fissicostata, 821. 
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radiata, 827. 
striata, 827. 
subcarinata, 827. 

Helicotoma, 1032, 934-936, 9:38, 994, 1025-1030, 
1033, 1035. 

declivis, 1036, 103:3. 
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. 
proserpina, 1033. 
serotina, 1033. 
spinosa, 1033. 
subquadrata, 1034,1029. 
tennesseensis, 1034, 1033-1036. 
tritonia, 1033. 
umbilicata, 1031,1033,1035. 
verticalis, 1035, 1033. 

Hercynella, R22, 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, 100S, 1009, 1024, 1043, 1044, 

1057. 
ampla, 1065, 1066. 
appressa, 1(165,1067. 
cassina, 95S. 
concinnula, 1066, 1067. 
excelsa, 1067, 1066. 
insignis, 1065, 1068. 
limata, 1063. 
nashvillensis, 1068. 
obliqua, 831, 1066, 1067. 
oxford ensis, 1068. 
paludiniforruis, 1067, 1066. 
parvula, 1067. 
perundosa, 1067. 
pyrene, 1067, 1068. 
rotunda, 1066, 1067. 
similis, 1066, 1065. 
supraplana, 1068, 933. 

Horualonotus, 704. 
dekayi, 704. 
major, 704. 
vanuxemi, 704. 

Homolichas, 754. 
Homomyaria, 486. 
Hoplolichas, 747, 748, 753, 754. 

bicornis, 748. 
hyloous, 754. 
proboscidea, 747,748. 
robbinsi, 747. 498. 
tricuspidata, 747, 748. 

Hormoceras tenuifllum, 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. 
sal teri 10 16, 959. 

var. canadensis, 1016. 
nitida, 1016. 
tennesseensis, 1016. 

subang-ulata, 1016,1015, 1020. 
teretiformis, 1014. 
trentonensis, 1017, 1014, 1018, 1019. 

Hypostoma, 698. 

Ianthimidoo, 934. 
Ilionia, 487. 
Illoonus, 714, 718, 719. 

americanus, 714*,715,716. 
arcturus, 718. 
crassicauda, 714-716, 718, 719*. 
herricki, 716, 71S. 
indeterminatus, 716*. 
milleri, 718, 720, 721. 
mirmesotensis, 712. 
O1'bicaudatus, 722. 
ovatus, 716, 718. 
pterocepbalus, 718. 
taurus, 714. 
trentonensis, 718, 719. 

lnachus plarlOrbi.~, 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. 
logani, 584. 

Isochilina, 632, 613, 683. 
cylindrica, 687. 
fabacea, 647. 
labellosa, 637. 
minutissima, 646. 
rectangular is, 683. 

Isotelus, 700, 705, 706, 710, 7.13. 
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. 
susoo, 708*. 

Isoxys, 632. 
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radiata, 82;. 
striata, 827. 
subcarinata, 827. 

Helicotoma, 1032, 934-936, 9:38, 994, 1025-1030, 
1033, 1035. 

declivis, 1036, 103:3. 
eucbaris, 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. 
proserpina, 1033. 
serotina, 1033. 
spinosa, 103:3. 
subquadrata, 1034,1029. 
tennesseensis, 1034, 1033-1036. 
tritonia, \033. 
umbilicata, 1031,1033,1035. 
verticalis, 1035, 1033. 

Hercynella, R22, 1069. 
Heteromyaria, 485, 480. 
Heteropoda, 819, 813, 817, 844, 845. 
Hippa, 632. 
Hipponicbarion, 632. 
Hisingeria, 1028, 1029. 

planorbis, 1028, 1029. 
Holomeris, 726. 
Holopea, 1034, 847, 1008, 1009, 1024, 1043, 1044, 

1057. 
ampla, 1065, 1066. 
appressa, 1065, 1067. 
cassin a, 958. 
concinnula, 1066, 1067. 
excelsa, 1067, 1066. 
insignis, 1065, 1068. 
limata, HJ63. 
nashvillensis, 1068. 
obliqua, 831,1066, \067. 
oxfordensis, 1068. 
paludiniforruis, 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. 
hY];:BUS, 754. 
proboscidea, 747,748. 
robbinsi, 747, 498. 
tricuspidata, 747,748. 

Hormoceras tenuifllum, 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. 

oubang'ulata, 1016,1015, HJ20. 
teretiformis, 1014. 
trentonensis, 1017, 1014, 1018, 1019. 

Hypostoma, 698. 

Ianthimidoo, 934. 
Ilionia, 487. 
Illffinus, 714, 718, 719. 

american us, 714*, 715, 716. 
arcturus, 718. 
crassicauda, 714-716, 718, 719*. 
herricki, 716, 718. 
incteterminatus, 716*. 
milleri, 718, 720, 721. 
mirmesotensis, 712. 
Q1'bicaudatus, 722. 
ovatus, 716, 718. 
pterocepbalus, 718. 
taw'us, 714. 
trentonensis, 718, 719. 

lnachus planorbis, 10118. 
sulcatus, 1028. 

Introduction, to chapter on Cephalopoda, 761; to 
chapter on Gastropoda, 813; to cbapter on tril­
obites, 695. 

Iscbyrina, 613, 486, 608,629. 
plicata, 613. 
wincbelli, 613. 

Ischyrodonta, 521,486, 523, 564. 
ovalis, 477*. 

Isoarca., 584. 
logf],ni, 584. 

Isochilina, 632, 643, 683. 
cylindrica, 687. 
fabacea, 647. 
labellosa, 637. 
minutissima, 646. 
rectangularis, 683. 

Isotelus, 700, 705,706. 710, 7.13. 
canalis, 707*, 705. 
gigas, 701,702-704,706", 70S. 
gigas-maximus, 701,704,705*. 
iowensis, 704. 
jacobus, 706. 
maximus, 701,702,703*,704,706-708. 
megistos, 701, 706. 
susffi,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. 

Kir),bya, 632, 656, 681, 683. 
permiana, 683. 

Kloodenia, 632, 658, 674, 679. 
kiesowi, 679. 

Kokenia, 882, 849, 850, 877, 923. 
costalis, 882 849, 883, 923. 
estbona, 882, 883, 924. 

Krausella, 69J, 630, 632, 690, 692. 
anticostiensis, 693, 691. 
arcuata, 692, 689, 691. 
inffiq ualis, 691, 689, 690. 

Kyammodes, 632, 631. 

Lamellibrancbiata, cbapter on, 475-628. 
Lateral glabella furrows, 697; lobes, 697. 
Leperditella, 636, 632, 643. 

ffiquilatera, 636*,645. 
canalis, 637, 636. 
dorsicornis, 639, 636. 
german a, 6 Q 7, 636, 639. 
infiata, 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, 641,657.688. 
cequilatera, 636. 
britannica, 6a3. 
byrnesi, 666, 664. 
canadensis var. josephiana, 634. 
carbonaria, 636. 
cylindl'ica, 687. 
dorsicornis, 639, 636. 
fabulites, 634, 635. 

var. josephiana, 634. 
fimbriata, 645. 
german a, 638, 636. 
gigantea, 633. 
grand is, 633. 
granilabiata, 644. 
hisingeri, 635, 

var. fabulina, 635. 
inflata, 636. 
,iosephiana, 634, 635. 
linneyi, 6a5. 
millepunctata, 645. 
minutissima, 646. 
mundula, 636. 
nicklesi, 636. 
obscura, 637. 
sukata, 636. 

var. ventricornis, 636. 

tumidfL, 636. 
unicorni~, 649, 647. 
wiluiensis, 63-5. 

Leperdi tildffi, 633, 631, 632. 
Lepeta, 819, 820. 
Lepetopsis, 822, 821. 

levettii, 822. 
sp. undet., 820'''. 

Lepidilla, 632. 
Lepiditta, 632. 
Leptode~ma, 485. 
Leptodomus, 489, 487, 621. 
Leptomaria, 949, 960. 
Leptotrypa clavis, 984. 

ornata, 860. 
Lichadffi, 744. 
Lichas, 744, 747-749, 751-753. 

bicornis, 748, 747, 753. 
boltoni, 753. 
breviceps, 753. 
celorrhin, 747. 
consanguineus, 753. 
contusus, 753. 
COfDUtUS, 749,754. 
cucullus. 746, 753. 
dracon, 753. 
eriopis, 753, 754. 
faberi, 754. 
grandis, 753. 
gryps, 753. 
halli, 754. 
barrisi, 753. 
hispiclus, 753, 754. 
hy lffius, 754. 
jukesi,753. 
laciniatus, 752-x-. 
margaritifer, 754. 
minganensis, 753. 
nereus, 753. 
pachyrhyncha var. longirostrata, 747, 748. 
palmata, 752*. 
pblyctenoides, 753. 
proboscidea, 748. 
pustulosus, 754. 
robbinsi, 747*,498.748, 753. 
subordinate generic relations of, 75l. 
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. 
larvata, 999, 994. 
micula, 994, 944, 995-998. 

SCIENTIFIC INDEX. cxliii 

Jonesella, 661, 632, 675. 
crassa, 675, 667. 
crepidiformis, 667*, 656, 668. 
obscura, 668, 656,667. 
pedigera, 667*. 

Jurassic Ostracoda, 631. 

KirJebya, 632, 656, 681, 683. 
permiana, 683. 

Kloodenia, 632, 658. 674, 679. 
kiesowi,679. 

Kokenia, 882, 849, 850, 877, 923. 
costalis, 882 849, 883, 923. 
estbona, 882, 883, 924. 

Krausella, 69J, 630, 632, 690, 692. 
anticostiensis, 693, 691. 
arcuata, 692, 689, 691. 
imequalis, 691, 689, 690. 

Kyammodes, 632, 631. 

Lamellibrancbiata, cbapter on, 475-628. 
Lateral glabella furrows, 697; lobes, 697. 
Leperditella, 636, 632, 643. 

alquilatera, 636*,645. 
canalis, 631, 636. 
dorsicornis, 639, 636. 
german a, 6 Q 7, 636,639. 
infiata, 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. 
cequilatera, 636. 
britannica, 6::13. 
byrnesi, 666, 664. 
canadensis var. josephiana, 634. 
carbonaria, 636. 
cylindl'ica, 687. 
dorsicornis, 639, 636. 
fabulites, 634, 635. 

var. josephiana, 634. 
fimbriata, 645. 
german a, 638, 636. 
gigantea, 633. 
grandis, 633. 
granilabiata, 644. 
bisingeri, 635. 

var. fabulina, 635. 
inflata, 636. 
joseph ian a, 634, 635. 
linneyi, 635. 
millepunctata, 645. 
minutissima, 646. 
mundula, 636. 
nicklesi, 636. 
obscura, 637. 
sulcata, 636. 

var. ventricornis, 636. 

tumidn, 636. 
unicorni~, 649, 647. 
wiluiensis, 635. 

Leperdi tildm, 633, 631, 632. 
Lepeta, 819, 820. 
Lepetopsis, 822,821. 

levettii, 822. 
sp. undet., 820"-. 

Lepidilla, 632. 
Lepiditta, 632. 
Leptode~ma, 485. 
Leptodomus, 489, 487, 621. 
Leptomaria, 949, 960. 
Leptotrypa clavis, 984. 

ornata, 860. 
Licbadal, 744. 
Licbas, 744, 747-749, 751-753. 

bicornis, 748, 747, 753. 
boltoni, 753. 
breviceps, 753. 
celorrbin, 747. 
consanguineus, 753. 
contllsus, 753. 
cornutus, 749.754. 
cucullus, 746, 753. 
dracon, 753. 
eriopis, 753, 754. 
jabel'i, 754. 
grandis, 753. 
gryps, 753. 
balli, 754. 
barrisi, 75il. 
bispidus, 753, 754. 
by lalus, 754. 
jukesi,753. 
laciniatus, 752-~. 
margaritifer, 754. 
minganensis, 753. 
nereus, 753. 
pacbyrbyncba Yar.longirostrata, 747,748. 
palmata, 752*. 
pblyctenoides, 753. 
proboscidea, 748. 
pustulosus, 754. 
robbinsi, 747*,498,748,753. 
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. 
belena, 997, 994, 998, 999. 
larvata, 999, 994. 
micula, 994, 944, 995-998. 
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modesta, lOSI. 
munduIa, 999, 994, 1002. 
numeria, 1000, 994,999. 
obtusa, 997. 
persimilis, 998, 994, 997, 999. 
progne, 99(1, 995-998, 1002. 
rugata, 999, 994. 
subconcava, 999, 994, 998, 1002. 
vitruvia, 995, 996, 9!l7. 

Lithodornus, 485. 
Lithophaga, 485. 
Litorinid::e, 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, 9'l7, 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, !l88, 1018, 1019. 

var. minnesotensis, 988. 
bicincta, 96'1-, 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. 
conrad ana, 979, 963, 980. 
decursa, 975, 962, 976. 
elevata, 977, 962, 976, 978. 
estella, 963. 
extenuata, 96a. 
ftllmorensis, 967, 961, 963, 985. 
gothlandica, 963. 
helicteres, 970, 963, 972. 

var. wisconsinensis, 9 1. 
helicteres subsection, 963. 
holmi subsection, OtS3. 
humilis,.968, 961, 963, 989. 
imbricata, 950. 
irnbricata subsection, 963. 
knoxvillensis, mm, 952, 953, 962, 964, 990, 991, 

1047. 
labrosa, 952. 
Iaqueata, 963. 
lirata, 988, 989. 

var. robusta, 989. 
macrospira, 963. 
major, 96::\. 
medialis, 973,962, 974, 975, 981, 982, 984. 

var. burginen<;is, 974, 
modesta, 962. 

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, 978. 
perangulata, 972, 952, 962, 973-977, 979, 981, 

982,985. 
perangulata section, 962, 980. 
perangulata subsection, 962. 
perforata, 9K4, 963, 965, 985. 
perlamellosa, 985, 963. 
procera, 968, 961. 
producta, 975, 963, 9i6. 
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, 9112, 964, 991, 1047 
trochonemoides section, 964, 962, 990. 
tropidophora, 1081, 962. 
tubulosa, 950, 963. 
tubulosa subsection, 963. 
ventricoslt, 980. 

Lower Silurian Cephalopoda of Minn, 760-812; 
Gastropoda of Minn., 813-10S1; Lamellibranchi· 
ata of Minn., 475-628; Ostracoda of Minn., 629-
693; trilobites of Minn., 694-759. 

Loxonema, 1079. 
Loxonematidre, 1079, 1069. 
Loxop'ocus, 963. 
Lucinidre, 487. 
Lunule, 478. 
Lunulicardium, 486. 
Lutraria elliptica, 479*, 
Lyriopecten, 485. 
Lyrodesma, 608, 486, 578, 579, 612. 

acuminatum, 609, 610, 6]2. 
var. intermedium, 610, 611*. 

cannonense, 610, 612. 
cincinnatiense, 610. 
major, 011*, 479*, 612. 
planum, 609. 
poststriatum, 610. 
subplanum, 610. 

Lyroclesmidre, 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. 

cxliv THE PALEONTOLOGY OF MINNESOT.A. 

moclesLa, 1081. 
IDunclula, 999, 99,1, 1002. 
numeria, 1000, 994,999. 
obtusa, 997. 
persimilis, 998, 90,l, 997, 999. 
pragne, ~9H, 995-998, 1002. 
rugata, !)99, 99!. 
subconcava, 99!), 994, 998, 1002. 
vitruvia, H95, 996,997. 

Lithoclomus, 485. 
Lithop7wga, 485. 
Litorinida>, 106,1. 
Lituites, 764, 811. 

lituus, 76,1*, 811. 
11l1datlis 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, 9~7, 989-991, 1005, 1010, 1013, 1014, 1030, 
1046, 1051, 1053, 1054. 

abnormis, 974, 962, 975. 
acuminata, !)73, 1030. 
ampla, !)81, 951, 962, 974, 976, 979, 981, 983. 
aspera, 963. 
augustina, 987, 963, 988, 1018, 1019. 

var. minnesotensis, 988. 
bicincta, 964, 950, 961. 
bicincta section, !)63, 948, 952, 953, 961, 977. 
bicincta subsection, 963. 
bowdeni, 986, 951, 962,963,976,987,988, ]014. 
bowdeni subsection, H63. 
cassina, 991. 
centralis, 979, 962, 977, 981. 
cicelia, 963. 
cicelia subsection, 963. 
concinnula, 966, 961, 963,967. 
conoidea, 976, 988. 
conradana, 079, 963, 980. 
decursa, 075, 962, 976. 
elevata, 977, 962, 976, 978. 
estella, 963. 
extenuata, 96a. 
flllmorensis, 967, 961, 963, 985. 
gothlandica, 963. 
helicteres, 970, 963, 972. 

var. wisconsinensis, 9 1. 
helicteres subsection, U63. 
holmi subsection, B03. 
humilis,.HH8, 961, !J63, 989. 
imbricata, 950. 
imbricata subsection, 963. 
knoxvillensis, 089, 9G2, 953, 962, 964, 990, 991, 

10,17. 
labrosa, 9f,2. 
lallueata, 963. 
lirata, 988, 989. 

var. robusta, 98H. 
macrospira, 963. 
major, \J6::l. 
medialis, 973,962, 974, 975, 981, 982, 984. 

var. burginen'iis, 974. 
modesta, 962. 

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, 978. 
perangulata, 972, 952, 962, 973-977, 979, 981, 

982,985. 
perangulata section, 962, 980. 
perangulata subsection, 962. 
perforata, 9~4, 963, 965, 985. 
perlamellosa, 985, 963. 
procera, 968, 96J. 
producta, 975, 963, 976. 
pulchella, 982, 962, 966, 973, 974, 983-985. 
pulchra, 982. 
quadrisulcata, 967,963. 
robusta, 989. 
robusta section, 963. 
saifordi, 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, (1)2, 964, 991, 1047 
trachonemoides section, 964, 962, 990. 
tropidophora, 1081, 962. 
tubulosa, 950, 963. 
tubulosa subsection, 903. 
ventricosa, 980. 

Lower Silurian Oephalopoda of Minn, 760-812; 
Gastropoda of Minn., 813-10S1; Ldmellibranchi­
ata of Minn., 475-628; Ostracoda of Minn., 629-
693; trilobites of Minn., 694-759. 

Loxonema, 1079. 
Loxonematidce, 1079, 1069. 
Loxop' ocus, 963. 
Luciniclce, 487. 
Lunule, 478. 
LunuJicardium, 486. 
Lutraria elliptica, 47!J*, 
Lyriopecten, 485. 
Lyrodesma, 608, 486, 518, 579, 612. 

acuminatum, 609, 610, 612. 
var. intermedium, 610, 61P·. 

cannonense, 610, 612. 
cincinnatiense, 610. 
major, HL P, 479*, 612. 
planum, 609. 
poststriatum, 610. 
subplanum, 610. 

Lyroclesmidce, 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. 
manitobensis, 1041. 
nitida, 1040,1039. 
oceana, 1041. 
striata, 935. 
submtunda, 104S, 1041. 

Macluriidre, 1037,930. 
Maclurina, 1041, 1038. 

cuneata, 1042, 1043. 
manitobensis, 1041. 
subrotunda, 1043. 

Maclurites, 1038. 
Macrochilina, 1079. 

bulima, 1079. 
cancellata, 1079. 
jenestrata, 1079. 

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

scofieldi, 684, 683. 
Moolonoceras, 803. 
Malletia, 583. 
Mantle of Gastropoda, 813. 
Matheria, 563, 484, 486, 504, 540, 564. 

recta, 563, 564. 
rugo~a, 563, 477*, 509, 513, 540, 564, 616. 
tenera, 563, 564. 

Meekospira, 1079, 1080. 
planilateralis, 1080. 
subconica, 1080, 1079. 

Megalodon, 487. 
Megalodontidre, 575,487, 576. 
Megalomphaia, 850,875, 876, 915. 
Megalomus, 487. 
Megambonia, 485. 

jamesi. 498. 
Melania, 1079. 

antiqua, 1079. 
Metopias, 753. 

pachyrbyncba var. iongirostrata, 748. 
Metoptoma, 825, 822, 824, 828. 

alata, 838. 
alceste, 822. 
angusta, 822. 
anomala, 822. 
erato, 825. 
estella, 829, 834. 
eub111e, 825. 
explanata, 880. 
hyrie, 825. 
instabilis, 885, 829. 
montrealensis, 840, 888, 841. 
niobe, 825. 
nycteis, 825. 
oritbyia, 822. 
orphyne, 886. 
perovalis, 830. 
phillipsi, 829. 
quebecensis, 825, 836. 
recurva, 822. 
retl'orsa, 822. 

simi lis, 829. 
simplex, 826, 82.9, 834. 
supe1'bu" 838, 83.9. 
trentonensis, 82.9. 
venilla, 838. 

Metbods of study of Lamellibrancbiata, 480. 
Microceras, 847. 

inornatus, 84,. 
Modiella, 485. 
Modiola, 502, 501. 
Modiolodon, 521, 485, 504, 512, 522, 523, 535, 628. 

ganti,521*. 
gibbus, 522. 
oviformis, 521*, 522. 
patulus, 521, 522. 
winchelli,521*. 

Modiolopsis, 502, 478, 48:~, 485, 501-507, 509,510, 
512, 514, 515, 517, 519, 520,523, 525, 527, 52S" 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. 
cal'rollensis, 518, 51.9. 
cbattleldensis, 508. 
cincinnatiensis, 513, 504. 
conca va, 509,524. 
concentrica, 510,5(12,503,507,511. 
consimiIis, n05. 
corntgata, 514. 
dicteus, 504. 
excellens, 511, 503. 
faba, 509, 523. 
gesneri, 504. 
milleri, 523. 
lIlodiolaris, 503, 481*. 502, 505, 521. 
modiolijoTmis, 515, 514. 
mytiloide~, 508, 503, 507. 
nana, 507, 50a, 508, 509. 
nasuta, 504. 
oblonga, 514,504. 
obsoleta, 50H. 
orthonota, 527. 
ovijorrnis, 521, 504. 
oweni,506. 
plana, 512, 504. 
pholaclijoT1nis, 514, .504. 
primigenia, 504. 
pulchella, 514, 504. 
recta, 563, 504, 564. 
rectijormis, 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, 50!. 
truncata, 628, 504, 512. 
valida, 521*. 
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knoxvillensis, 1039. 
logani, 1038, 1039. 
magna, 1038. 
manitobensis, 1041. 
nitida, 1040,1039. 
oceana, 1041. 
striata, 935. 
subl'Otunda, 104S, 1041. 

Macluriidal, 1037,930. 
Maclurina, 1041, 1038. 

cuneata, 1042, 1043. 
manitobensis, 1041. 
subrotunda, 1043. 

Maclurites, 1038. 
Macrochilina, 1079. 

bulima, 1079. 
cancellata, 1079. 
fenestrata, 1079. 

Macrochilus. 1079. 
Macrocypris, 6:32, 631, 689, 690. 
Macrodon, 533, 486. 
MacronotelIa, 683, 632, 681. 

scofieldi,684, 683. 
Mrelonoceras, 803. 
Malletia, 583. 
Mantle of Gastropoda, 813. 
Matheria, 563, 484, 486, 504, 540, 564. 

recta, 563, 564. 
rugo~a, 563, 477*, 509, 513, 540, 564, 616. 
tenera, 563, 564. 

Meekospira, 1079, 1080. 
planilateralis, 1080. 
subconica, 1080, 1079. 

Megalodon, 487. 
Megalodontidal, 575,487, 576. 
Megalomphala, 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. 
eubl11e, 825. 
explanata, 830. 
hYj'ie, 825. 
instabilis, 835, 829. 
montrealensis, 840, 838, 841. 
niobe, 825. 
nycteis, 825. 
orithyia, 822. 
orphyne, 836. 
perovalis, 830. 
phillipsi, 829. 
quebecensis, 825, 836. 
recurva, 822. 
retl'Orsa, 822. 

simi lis, 829. 
simplex, 826, 82.9, 834. 
supej'bu" 838, 83.9. 
trentonensis, 82.9. 
venilla, 838. 

Methods of study of LamelIibranchiata, 480. 
Microceras, 847. 

inornatus, 84,. 
ModieIla, 485. 
Modiola, 502, 501. 
Modiolodon, 521, 485, 504, 512, 522, 523, 535, 628. 

ganti,521*. 
gibbus, 522. 
oviformis, 521*, 522. 
patulus, 521. 522. 
winchelli,521*. 

Modiolopsis, 502, 478, 48:~, 485, 501-507, 509,510, 
512, 514, 515, 517, 519, 520,523, 525, 527, 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. 
caJ'rollensis, 518, 51.9. 
chattleldensis, 508. 
cincinnatiensis, 513, 504. 
conca va, 509, 524. 
concentrica, 510,5('2,503,507,511. 
consimilis, n05. 
corntgata, 514. 
dicteus, 504. 
excellens, 511, 503. 
faba, 509, 523. 
gesneri, 504. 
m illeri, 523. 
lliodiolaris, 503,481*,502, 505, 521. 
modiolifoTmis, 515, 514. 
mytiloide~, 508, 503, 507. 
nana. 507, 50a, 508, 509. 
nasuta, 504. 
oblonga, 514, 504. 
obsoleta, 50H. 
orthonota, 527. 
ovijoTmis, 521, 504. 
oweni,506. 
plana, S12, 504. 
pholadifo1'1ni~, [jU, 504. 
primigenia,504. 
lJulchella, 514, 504. 
j'ecta, 563, 504, 564. 
l'ectifoTmis, 527, 528. 
similis, 504, 503-506. 
subelliptica, 617, 504. 
subnasuta, 518, 504, 519. 
subparallela, 508. 
subrecta,503. 
slllcata, 514. 
superba. 515, 504, 514. 
trentonensis, 526, 504. 
truncata, 628, 504, 512. 
valida, 521*. 
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versaillensis, 521*. 
Modiolopsidffi, 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, 817. 
Monomyaria, 485, 480. 
Monoptera, 485. 
Ml)norachus, 729, 732, 733. 
Monorakos, 729. 
Monotis, 485. 
Moorea, 681, 632, 683. 

angular is, 68~, 681. 
bicornuta. 681. 
granosa. 681. 
kirkbyi, 681. 
obesa, 681. 
perplexa, 683, 681. 
punctata, 682, 669. 
smithii,681. 
tenuis, 681. 

Mourlonia, 955. 
Multi,alvia, 817. 
Murchisonia., 959, 944, 950, 960, 961, 988, ]010, 1012, 

1014, 1019, 1021, 1022, 1075. 
acrea, 969. 
ada, 959. 
adelina, 1021. 
agilis, 1014. 
alexandra, .946, 945. 
angulala, 1013. 
angustata, 1014. 
anna, 1014. 
arenaria, 1009. 
artemesia, 1013, 1014. 
attenuata, 1013, 1014. 1022. 
augustina, 987, 988. 
bacbelieri, 1013. 
bicincta. 964,951, 965, 984, 1016. 
bivittata, 1020. 
IJOwdeni, 986. 
Z,oylei, 959 
cancellatc!, .963. 
cassandra, lO]l. 
cava, 959. 
chalmasi, 1013. 
cingulata, 1013, 1014. 
clavicula, 1014. 
cochleata, 963, 1013. 
compressa, 1020. 
constrict a , 959. 
coronata, 960. 
rlctvidsoni, 959. 
desiderata, 949,1014. 
(lesic1erata section, 1013. 
doubtful speCies of, 959. 
egl'egia. 1014. 
e;J;tenuata. 1013. 
gracileus, 1014, 1015. 
gmcilis, 659, 1014, 1016, 1022. 
gyrgoma, 977. 
hebe, 1014. 

helicteres, 968, 951, 970, 971. 
helicteres et triecwinata, 971. 
hyale, 1009. 
imbricata, 963. 
laphami, 959. 
larcomi, 1013, 1022. 
lebe8contei, 1014. 
leda, 1014. 
linearis, 1020. 
logani, 1020. 
longispira, 1020. 
maia, 949, 1014. 
major, 1017,987, 10l8, 1019. 
micula, 1013, 1021. 
milleri, 964, 970. 
mis~isquoi, 1021. 
moniliformis, 1014, 1013. 
multigruma, 978. 
munda, 963. 
nana, 1022. 
obtusangula, 1014,1013. 
pagocla, 1022. 
perangulata, 972. 
pl'ocris, 1014. 
quadricnl'innta, 1022. 
se'l'1'ulata, 960, 951, 969, 970. 
simulatrix, 1014. 
soluta, 963. 
subplicnta, 1014. 
sub/usi/ormis, 1077. 
sumnerensis, 978. 
tenuis, 1022. 
tereti/ormis. 1014, 1018. 
tOl'tuosa, 963. 
tricarinata, 968, 970, 972. 
tricincta, 1022. 
tropic1opbora, 963. 
tU1Ticula, 1021. 
tlll'ritella, 1022. 
tun'ili/onnis, 1020. 
ventl'icosn, 946, 945, 979. 
vermicula, 1022. 
worthenana, 955. 

Muscular impressions, 480. 
i\lyalina, 501, 485. 
Myidffi, 608. 
Myoconcha, 501,502. 
Mytilarca, 494, 48(;), 489. 
Mytilidffi, 485, 489, 501, 502. 
Mytilops, 485. 
Mytilus, 501, 502. 

N acella, 820, 825. 
Nanno, 769,765, 766, 772,773,777,812. 

aulema, 770,772,812. 
belemnitiforme, 771, 772, 774. 

Nautiloidea, 767,761,762. 
Nautilus, 773. 

pompilius, 762*, 761. 
Neilo, 583. 
N emat(lpora delicatula, 912. 
Nieszkowskia, 737, 736. 

glaucus, 738. 
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kirkbyi, 681. 
obesa,681. 
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alexandra, .946, 945. 
angulata, 1013. 
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augustina, 987, 988. 
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cancellate!, 9G3. 
cassandra, 1011. 
cava, 959. 
ehalmasi, 1013. 
cingulata, 1013, 1014. 
clavicula, 1014. 
cochleata, 963, 1013. 
eompl'essa, 1020. 
constrict a, 959. 
coronata, 960. 
(l,widsoni, 959. 
desiderata, 949,1014. 
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egregia, 1014. 
ec.;telluata. 1013. 
gmcileus, 1014, 1015. 
gmcilis, 659, 1014, 1016, 1022. 
gyrgoma, 977. 
hebe, 1014. 
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leda, 1014. 
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subplicata, 1014. 
subjusijormis, 1077. 
smnnerensis, 978. 
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teretijormis. 1014, 1018. 
tortuosa, 963. 
tricarinctta, 968, 970, 972. 
tl'icinctct, 1022. 
tropidopbora, 963. 
tUlTicula, 1021. 
turritella, 1022. 
tun'itijormis, 1020. 
ventricosa, 946, 945, 979. 
vennicula, 1022. 
worthenana, 955. 

Muscular impressions, 480. 
~ryalina, 50], 485. 
Myidffi,608. 
Myoconcha, 501, 502. 
Mytilarca, 494, 48~, 489. 
Mytilidffi, 485, 489, 501, 502. 
Mytilops, 485. 
Mytilus, 501, 502. 

N acella, 820, 825. 
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Nautiloidea, 767, 761, 762. 
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glaucus, 738. 
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numitor, 738. 
perforator, 738. 
satyrus, 738. 

Nileus, 712,713. 
affinis, 713. 
armadillo, 713. 
macrops, 713. 
minnesotensis, 712. 
llalpebrosus, 713. 
scrutator, 71~( 
vigilans, 712'",713. 

Niobe; 704. 
Note on subgeneric classitlcation of Ceraurus, 736. 
Nucleobranchiata, 819, 817. 
Nucula, 582, 478, 479, 486, 578, 582, 583. 

fabula, 607. 
jecunda, 595. 
lepida, 604. 
levata, 5911. 
obliqHa, 604. 
poststriata, 610. 

Nuculana, 479*, 486. 
Nuculidre, 578,486, 58J, 582. 
NucuJites, 582, 486, 606, 610. 
Nudibranchiata, ~18. 
Nyassa, 486. 

Observations on American Lower Silurian Phaco-
pidre, 732. 

Occipital groove, 697; ring, 697. 
Octonaria, 632. 
Odontocephalus, 733. 
Odontophore or Gastropoda, 814. 
Odontopleura, 741. 

parvula, 744*. 
Offa, 632. 
Omospira, 944,931,932,933, 934, 938,945, 1005. 

alexandra, 946. 
laticincta, 945, 932. 

Oncoceras, 798, 764, 766, 7\)6, 799, 804. 
brevicameratum, 803. 
carveri, 801, 812. 
constrictum, 802. 
douglassi, 80 I , 812. 
exiguum, 798, 812. 
lycus, 799, 812. 
minnesotense, 798.799*,812. 
mumiajorme, 797. 
pandion, ~02, 803, 812. 

Oncoceratidre, 797. 
Onustidre, 939. 
Oonoceras, 803. 
Operculum of Gastropoda, 816. 
Ophileta, 1030, 815, 934, 936, 937, 1023, 1025, lO26, 

1028-1030, 1031,1033, 1038. 
bella, 1025. 
compacta, 769. 
complanata, 1025. 
ottawaensis, 937. 
owenana, 1032, 937. 
uniangulatus, 1025. 

Ollhiletina, 1029, 1028,.1030, 1032. 
angularis, 1031,:1030. 

sublaxa, 1030, 1031. 
var. depressa, 1031. 
var. sequens, 1031. 

Ophisthobranchiata, 818, 817, 844, 845. 
Ophistboptera, 6:?8. 
Orrecardium, 486. 
Oriostoma, 1058. 
Ormoceras, 781, 794. 

backi,781. 
baytleldi, 781. 
Temotiseptum, 782, 783. 
tenuitllum, 781, 783. 

Orthis, 1037. 
tlabellites, 798. 
pectinella, 736. 
perveta, 615. 
q uadra ta, 677. 
striatula, 769. 
subquadrata, 865. 
retrosa, 597. 
testudinaria, 768. 

Orthoceras, 783. 763~;, 766, 776, 778. 
amplicameratum, 790,783,812. 
anellus, 784,812. 
beloitense, 782. 
beltrami, 789, 812. 
bilineatum, 786, 765, 785, 787, 812. 
crotalum, 787. 
hastatum, 793. 
gregaTium, 789. 
junceum, 790,812. 
lesueuri, 785, 812. 
]ongissimum, 765. 
lycus, 799. 
matutina, 769. 
multicameratum, 789, 812. 
multitubulatum, 765. 
nicolleti, 784, 812. 
o~orus, 788, 784, 785, 812. 
perroti, 785,788, 812. 
planoconvexum, 791. 
servile, 793. 
sociale, 789, 812. 
sp. und., 786. 
tenuistriatum, 78~, 812. 
undulostriatum, 769. 
vertebrale, 788. 
ziphias, 798. 

Orthocera tidre, 783. 
Ortbodesma, 516, 477*, 478, 485,502-504, 507, 514-

519, 523, 525, 531, 618, 623. 
byrnesi, 619, 517. 
canaliculatum, 520, 628. 
contractum, 517. 
cuneijoTme, 623, 517. 
curvatum, 517,519. 
mickleboro1<ghi, 519, 517. 
minnesotense, 517, 519. 
rectum, 516, 518, 519. 
saffordi, 514, 517. 
scbucbert,i, 518, 519. 
subnasutum, 51S. 519. 
subovale, 531, 517. 

Ortbonota, 517,487. 
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numitor, 738. 
perforator, 738. 
satyrus, 738. 

Nileus, 712,713. 
affinis, 713. 
armadillo, 713. 
macrops, 713. 
minnesotensis, 712. 
llalpebrosus, 713. 
scrutator, 7UI. 
vigi1ans, 712*, 713. 

Niobe; 704. 
Note on subgeneric classification of Oeraurus, 736. 
Nucleobranchiata, 819, 817. 
Nucula, 582, 478, 479, 486, 578, 582, 583. 

fabula, 607. 
feeunda, 595. 
lepida, 604. 
levata, 59H. 
obliqHa, 604. 
poststriata, 610. 

Nuculana, 479*, 486. 
Nuculida'l, 578,486, 58J, 582. 
Nuculites, 582, 486, 606, 610. 
Nudibranchiata, S18. 
Nyassa, 486. 

Observations on American Lower Silurian Phaco-
pida'l,732. 

Occipital groove, 697; ring, 697. 
Octonaria, 632. 
Odontocephalus, 733. 
Odontophore or Gastropoda, 814. 
Odontopleura, 74!. 

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, 80 I , 812. 
exiguum, 798, 812. 
Jycus, 799, 812. 
minnesotense, 798.799*,812. 
mumiaforme, 797. 
pandion, S02, 803, 812. 

Oncoceratidffi,797. 
Onustida'l, 939. 
Oonoceras, 803. 
Operculum of Gastropoda, 816. 
Opbileta, 1030, 815, 934, 936, 937, 1023, 1025, 1026, 

1028-1030, 1031,1033, 1038. 
bella, 1025. 
compacta, 769. 
complanata, 1025. 
ottawaensis, 937. 
owenana, 1032, 937. 
uniangulatus, 1025. 

Ophiletina, 1029,1028,.1030,1032. 
angularis, 1031,:1030. 

sublaxa, 1030, 1031. 
var. depressa, 1031. 
var. sequens, 1031. 

Ophisthobranchiata, 818,817,844,845. 
Ophisthoptera, 6:?8. 
Orfficardium, 486. 
Oriustoma, 1058. 
Ormoceras, 781, 794. 

backi,781. 
bayfieldi, 781. 
Temotiseptum, 782, 783. 
tenuiftlum, 781, 783. 

Orthis, 1037. 
tlabellites, 798. 
pectinella, 736. 
perveta, 615. 
quadrata, 677. 
striatula, 769. 
Rubquadrata, 8fl5. 
retrosa, 597. 
testudinaria, 768. 

Orthoceras, 783. 763~;, 766, 776, 778. 
amplicameratum, 790,783,812. 
anellus, 784,812. 
beloitense, 782. 
beltrami, 789, 812. 
bilineatum, 786,765,785,787, 812. 
crotalum, 787. 
hastatum, 793. 
greg(',j'ium, 789. 
junceum, 790,812. 
lesueuri, 785, 812. 
longissimum, 765. 
lycus, 799. 
matutina, 769. 
multicameratum, 789, 812. 
multitubulatum,765. 
nicolleti, 784,812. 
o~orus, 788, 784, 785, 812. 
perroti, 785,788, 812. 
planoconvexum,791. 
seTvile, 793. 
sociale, 789, 812. 
sp. und., 786. 
tenuistriatum, 78S, 812. 
undulostriatum, 769. 
vertebrale, 788. 
ziphias, 793. 

Orthoceratida'l, 783. 
Orthodesma, 516, 477*, 478, 485,502-504, 507, 514--

519, 523, 525, 531, 618, 623. 
byrnesi,619, 517. 
canaliculatum, 520, 628. 
contractum, 517. 
cuneijoTme, 623, 517. 
curvatum, 517,519. 
mickleboroughi, 519, 517. 
minnesotense, 517, 519. 
rectum, 516, 518, 519. 
saffordi, 514, 517. 
schuchert,i, 518, 519. 
subnasutum, 51S, 519. 
subovale, 531, 517. 

Ortbonota, 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. 
acu tu", 869-*, 852. 
cristatus, 914,852,913. 
curvilineatus, 852. 
delanonii, 552. 
disculus, 913. 
discus, 852. 
imitator, 852. 
magnus, 852. 
orbiculatus, 852. 
planissimu8, 852. 
scutigera, 852. 
subacutu8, 913, 852, 914. 

Pachydictya fuliata, 685. 
Pachydomella, 632. 
Palalacmea, 836, 821,825, 837, 838. 

humilis, 837,836. 
irvi ngi, 836. 
orphyne, 836. 
quebecensis, 836. 
solarium, 836. 
typica, 822, 836. 

Palmanatina, 487. 
Palmanatinidm, 487. 
Palmarca, 534--536, 539. 

"entricosa, 573, 540, .574. 
Palmocardia, 489, 485. 
Palmoconcha, 578, .580. 600, 605. 

faueri, 604. 605. -
obliqua, 604 

Palmocypris, 630. 
Palmoneilo, 582, 486. 
Palmopinna, 485. 
Palmosolen, 487. 
Pallial line, 480, 476. 
PaJpebral lobe, 697. 
Paracardium.486. 
Pararca, 486. 
Pararcid,e, 486. 
Paracyc]as, 487. 
Patella, 819. 
Patellacea, 819, 818, 8H-846. 
Patellic1m, 819,816,820,821,828,825,837,842. 
Patellostium. 854, !Wi. 
Pecten, 479. 
Pectenidm, 48;5. 
Pectinibranchiata, 930,819,844. 
Pelecypoda, 475, 484, 48:1. 
Penenka, 486. 
Peristome of Gastropoda, 815. 
Permian Ostracoda, 631. 
Pernopecten. 485. 
Perotrochus, 949, 960. 
l:'hacopidm, 732, 726. 

observations on American Lower Silurian, 732. 
Phacops, 704, 734,751,752. 

calliceplwlus, 731. 

lopatini, 729. 
orestes, 734. 
rana, 704, 705. 
trisulcatus, 734. 

Phanerot.inus, 1024. 
eboracensis, 1024. 
laxus, 1024. 
paradoxus, 1024. 

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

l'hilomedes, 632,631. 
philoxene, 1024. 

Pholadella, 619, 487, 517,620. 
Pholadellidm, 618,487, 526, 623. 
Phorus, 1024. 
Phragmolites, 851, 904, 905. 

comp1'essus, 905. 
Phragmostoma, 926,854,857. 

cunulm, 927. 
cymbula, 927. 
natator, 927. 

Phreatura, 632. 
Phtbonia, 486. 
Physa, 815. 
Physetomya, 487. 
Piloceras, 767, 761>,768,769,772,774, 776, 777. 

amplum, 768, 769. 
canadense, 769. 
explanator, 768, 769. 
gracile, 769. 
invaginatum, 769. 
newton-winchelli, 767, 768*, 769, !H2. 
triton, 769. 
wortheni, 769. 

Pinna, 485. 
Pinnidm. 485. 
Pithodea, 960. 
Placentula, 632, 681, 683. 

exca va ta, 682. 
inornata, 656. 

Placophora,817. 
Platyceras, 1068, 1044, 1064, 1069. 

depressum, 1069. 
wisconsinensis, 1068. 1069. 

Platyceridm, 1044. 
Platyloron, 960. 
Platymetopus, 746, 748, 752, 753. 

bicornis, 748K-, 753. 
cucullus, 746K-, 747, 753. 
jukesi,753. 
minganensis, 753. 
robbinsi, 747".748,753. 
trentonensis, 753. 

Platy notus, 753. 
boltoni,753. 
breviceps, 753. 
harrisi, 753. 
nereus, 753. 
trentonensis, 752. 

Platyostoma, 822. 
trigonostoma, 940. 

Platystoma, 1064. 
Plectamboni tes sericea, 746,798. 
Plethocardia, 575, 487, 576. 
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wortbeni, 769. 
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Pinnidao, 485. 
Pitbodea, 960. 
Placentula, 632, 681, 683. 

excavata, 682. 
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Placophora; 817. 
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depressum, 1069. 
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Platyloron, 960. 
Platymetopus, 746, 748, 752, 753. 
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suberecta, 577. 
umbonata, 576,509,575,577. 

Plethomytilus, 494,485, 489. 
Plethospira, 1008, 958, 989, 1009, 1011, 1013. 

cassin a, 1009*. 
seme'e, 1010,989. 
striata, 1011. 

Pleural, 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. 
bet'kmanensis, 954. 
bicincta, 1052, 963. 
bilix, 1058. 
bitorquata, 957. 
brazoensis, 964, 950. 
calyx, 940. 
carbonaria, 949. 
carinata, 955. 
claustrata, 1005. 
clivosa, 1054. 
crevieri, 940. 
cyclonemoides, 1012. 
depressa, 95S. 
difficilis, 1011. 
docens, 994. 
doubtful species of, 959. 
dryope, 1063. 
elegantula, 955, 956. 
ella, 956, 1006. 
etna, 954, 949. 
eugenia, 994. 
fllitexta, 956, 1006. 
glandijormis, 1005, 
gradata, 1005. 
grayvillensis, 952. 
harpya, 937. 
hebe, 956, 1006. 
helena, 994. 
heliciformis, 958. 
helicina, 957. 
hindei, 1005. 
holmi, 963. 
hortensia, 937. 
illinoisensis, 958. 
interruptal, 955. 
itys, 1006. 
kokeni, 957, 958. 
labrosa, 952, 949, 990. 
latezonata, 1005. 
laurentina, 942. 
lenticulans, 995. 
limata, 955, 950. 
lloydii, 1012. 
lucina, 956, 1006. 
marcouiana, 952. 
micula, 994, 953. 

missow'iensis, .956. 
mun.~teriana, .953. 
nasoni, 1004. 
niota, 1052. 
nitella, 955, .')56. 
numeria, [1[14. 
occidens, .952. 
ohioensis, .961,[150. 
llercarinata, 1055, 1056. 
plctnidorsa li.~, .955. 
progne, .9.96. 
radians, 958. 
ramsayi, [154. 
replicata, 936. 
robusta, 964, 989. 

val'. lwvissima, .964. 
rotalia, P57, 958. 
scutulata, .950, 1005. 
semele, 1010. 
slwmardi, .955, .956. 
speciosa, 953. 
sphaJrulata, 957, 949. 
subconica, 1006, 954, 1005, 1052. 
subsealaris, .953. 
subtilistriata, 9.94. 
sulcomarginata, 955, 949, 956, 1001. 
supracingulata, 1004. 
tabulata, 949, 950, 953. 
textiligera, 956. 
tropidophom, 1081, 
tw'binifoj'mis, 956, 949. 
umbilicata, 1047. 
valida, 1009. 
ventricosa, 1011. 
vitruvia, 995. 

Pleurotomal'iidaJ, 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. 
Poly cope, 632, 631. 

sublenticularis, 642. 
Polycopidre, 632. 
Polyphemopsis, 1069, 1079. 

inornata, 1079. 
louisvillce, 1079. 
nitidula, 1079. 
peracuta, 1079. 
planilateralis, 1079. 

Polyplacophora, 818,817,845. 
PolytrophidaJ, 1043. 
Polytrophis, 1043, 1028, 1058. 
Pontocypris, 632, 631, 690. 
Porcellia, 858, 859, 905, 912. 

sctttigej'us, 852. 
Posidonomya, 485. 
Poterioceras, 796, 764. 

apertuID, 796, 812. 
cassinense, 796. 

PrasinidaJ,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. 
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celata, 653, 654. 
ceD tralis, 652. 
ciDciDnatiensis, 655, 658. 
distans, 659. 
dorsicornis, 689. 
duplicata, 654, 652, 655, 658, 659. 
elonlla ta, 618, 659. 

var. nuda, 647,648. 
excavata, 659. 
gibbera, 655. 
ilIa bra, 639. 
humilis, 650,651. 
impressa, 650. 
maccoyii, 644. 
mammata, 652,650. 
matutina, 647. 
micula, 653. 
milleri, 653. 
minuta, 687, 647, 688. 
minutissima,65}-. 
mundula, 650, 656. 
parallel a, 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. 
unicoTnis, 649, 647. 
uphami, 6tH, 653. 
variolata, 650, 652. 
whitjieldi, 647. 

Primitiella, 647, 632, 643, 650, 688. 
constricta, 647,648. 
ll11morensis, 649. 
limbata, 648, 647. 
minuta, 648. 
8imulans, 648. 
unicorn is, 649. 

Primitiopsis, 632, 659. 
Prisconoia, 486. 
Proetus, 7~4, 752. 

parviusculus, 754. 
stonemani, 72i. 

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, 867,848,849,854-857,868,869,873, 

876, 914,922, 923. 
acutilira, 8i8. 
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. . 

Protowarthiidm, 847. 
Prothyridm, 487. 
Prothyris, 487. 
Protomya, 487. 
Pseudo mono tis, 485. 
Pseudomelaniidm, 1069. 
Pseudosphmrexochus, 734, 736, 737. 

prolitlcus, 738 
trentonensis, 73 J, 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. 
Pteroni tes, 485. 
Pteropoda. 818, 815, 817, 842, 844,845,857,926,927. 
Pterotheca, 857, 926, 927. 
Pterygometopus, 727, 7~9, 731-733. 

callicephalus, 731*, 730, 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. 
Pyramidellidm, 960. 
Pyranomya, 501, 485. 
PyrenomalUs, 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, 9il. 
damesi, 1035. 
junior, 958. 
lapicida, 942, 932, 938, 940. 
lenticulare, 995, 940, 996. 
nasoni, 1004. 
niagarensis, 940. 
peracutum, 940,934*, 941. 
planistria, 935, 940. 

var. parvum, 940. 
planistriata, 932. 
prcevium, 998. 
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celata, 653, 654. 
ceD tralis, 652. 
cincinnatiensis, 655, 658. 
distans, 659. 
dorsicornis, 689. 
duplicata, 654, 652, 655, 658, 659. 
elonlla ta, 6i8, 659. 

var. nuda, 647,648. 
excavata, 659. 
gibbera, 655. 
glabra, 639. 
h umilis, 650, 651. 
impressa, 650. 
maccoyii, 644. 
mammata, 652,650. 
matutina, 647. 
micula, 653. 
m illeri, 653. 
minuta, 687, 647, 688. 
minutissima, 65}.. 
mundula, 650, 656. 
parallel a, 658. 
plana, 659. 
renulina, 650. 
sancti pauli, 652, 650, 653. 
sculptilis, 656. 
seminulum, 656. 
simplex, 656. 
trigonalis, 652. 
tumida, 655, 652-654, 658. 
ul1'ichi, 647. 
umbonata, 659. 
unicornis, 649, 647. 
uphami, 651, 653. 
variolata, 650, 652. 
whitjieldi, 647. 

Primitiella, 647, 632, 643, 650, 688. 
constricta, 647, 648. 
ll11morensis, 649. 
limbata, 648, 6-l7. 
minuta, 648. 
8imulans, 648. 
unicorn is, 649. 

Primitiopsis, 632, 659. 
Prisconoia, 486. 
Proetus, 7~4, 752. 

parviusculus, 754. 
stonemani, 724. 

Prolobella, 532, 485, 50l. 
striatula, 532,533. 
trentonensis, 532. 

Promacrus, 486. 
Prorhynchus, 487. 
Prosobranchiata, 930,814,817,819,845. 
Proteobranchia, 819, 818. 
Protoconch, 764. 
Protowarthia, 867,848,849,854-857,868,869,873, 

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. . 

Protowarthiidm, 847. 
Prothyridm, 487. 
Prothyris, 487. 
Protomya, 487. 
Pseudo mono tis, 485. 
Pseudomelaniidm, 1069. 
Pseudosphmrexochus, 734, 736, 737. 

prolitlcus, 738 
trentonensis, 731, 735", 738. 

Psiloconcha, 530, 485, 501, 517, 53l. 
elliptica, 530*. 
grandis, 530". 
minnesotensis, 531. 

Psilonychia, 485. 
Pterinea, 483, 485, 489. 

undata, 497. 
Pterinopecten.485. 
Pteronitella, 485. 
Pteroni tes, 485. 
Pteropoda. 818, 815, 817, 842, 844,845,857,926,927. 
Pterotheca, 857, 926, 927. 
Pterygometopus, 727, 7~9, 731-733. 

callicephalus, 731*,730,732. 
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. 
Pyramidellidm, 960. 
Pyranomya, 501, 485. 
Pyrenomceus, 486. 
Pyrgotroch us, 957, 949, 960. 

Raphistoma, 940, 930, 931, 932-942, 944, 945, 99:2, 
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. 
nasoni, 1004. 
niagarensis, 940. 
peracutum, 940,934*, 94l. 
planistria, 935, 940. 

var. parvum, 940. 
planistriata, 932. 
prcevium, 998. 
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radians, 958. 
richmondensis, 938. 
schmidti,936. 
spirillum, 936. 
stamineum, 932, 9a5, 940. 
striatum, 936. 
8Ubtili.~triatum, 940. 

Raphistomidro, 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*, 94:3. 
laurentina, 941, 943. 
modesta, 943. 
rugata, 944. 

Rhineoderma, 960. 
Rhombina, 632. 
Rhynchotrema inroquivalvis, 912. 

increbescens, 912. 
Rhynchotreta capax, 677. 
Rhytimya, 618. 487, 517,526,619,620. 

lunulata, 620. 
producta, 618, 619. 
sinuata, 619. 

Ribs of trilobites, 698. 

SchmidteUa, 639, 632. 640, 642. 
amnis, 64,1. 642, 653. 
brevis, 642. 
crassimarginata, 64,0, 6:39, 641, 690. 
incompta, 642, 641. 

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

Safi'ordia, 625, 487, 621. 
modesta, 627. 
sulcodorsata, 626, 627. 
ventralis, 626, 625,627. 

Salpingostoma, 897, 815, 850, 851,858,88:3,885,886, 
888, 898, 899, 904, 91)5. 

buelli, 900, 851, 898-902, 904. 
var. kentuckiensis, 901, 85l. 

canadensis, 851. 
compress a, ~51. 
expansa, 901, 851, 902. 
fraternus, 851. 
imbricatum, 902, 851. 
locator, 851. 
megalostoma, 851. 
richmondensis, 903,851, 893, 899. 
sculptilis, 902.851, 898, 904. 

Sannionites, 775. 
Sanguinolites, 619, 486. 
Sanguinolitidro, 486. 
Sarepta, 583. 
Scalites, 933, 931, 934, 935, 944. 

angulatus, 933*. 
tropidophora, 1081. 

Scaphopoda, 818, 815,817,845. 
Scenella, 837, 820, 822, 823,825,827, 838, 841,842. 

amnis. 840, 841. 
var. obsoleta, 841. 

beloitensis, 839. 838, 841, 842. 

compressa, 840,841. 
magnifica, 839,840, 842, 
montrealensis, 841, S38, 840. 
obtusa, 841, 042. 
radialis, 841, 837. 
reticulata. 822, 837. 
superba, 838, 8:39-842. 

Schizodus, 486. 
Schizolopha, 9Hl, 947, 949, 952. 

mooresi, 992, 952, 991. 
t'extilis, 992,948, 9ii2, 99l. 

Scissurella, 815. 
Sedgwickia, 619, 487,~618, 621. 

lunulata, 619. 
Seelya, 1011, 958, 989, 1008, 1009, 

d i mcilis, 1009. 
lirata, 988. 

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

Segments of tribolites, 697. 
Sepia, 761. 
Septa of Oephalopoda, 761. 
Shell of Oephalopoda, 763; of Gastropoda, 814. 
Silurian, Oephalopoda of Lower, 760-812; Gastro-

poda of Lower, 813-1081; Lamellibranchiata of 
Lower, 475-628; Ostracoda of Lower, 629-6~:3; 

tribolites of Lower, 69-1 -759. 
Sipho of Oephalopoda, 765, 762. 
Sipbonida, 486. 
Solarium caillaudianuID, 939. 
Solen, 517. 
Solenidro, 487. 
Soleniscus, 1079. 
Solenomya, 5:30, 486. 
So!enomyidro, 486. 
So!enopsis, 487. 
Solenospira, 1021, 959, 1013, 1022. 

pagoda, 1022, 1023. 
prisca, 1022,1023. 

Spathella, 485. 
Spenotus, 486. 
Sphrorocoryphe, 737. 

robusta; 7:38. 
sa! teri, 7:38. 

Sphenolium, 623,487, 517, 531. 
cuneiforme, 62:3. 
parallelum, 624. 
striatum, 624, 625. 

Spines, caudal, 698. 
genal, 697. 

Squid, 761. 
Stach ella, 857. 

bifrons, 857. 
Stenoloron, 960. 
Stenotbeca, 842, 822, 827, 8:37, 8:38, 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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radians, 958. 
ricbmondensis, 938. 
scbmidti,936. 
spirillum, 936. 
stamineum, 932, 935, 940. 
striatum, 936. 
subtilit4riatum, 940. 

Rapbistomidro, 930, 931, 938,944, 945, 1005, 1023. 
Rapbistomina, 941, 931, 932,933-935, 937-942, 944, 

945, 992, 993. 
denticulata, 943. 
lapicida, 942, 932, 934*, 948. 
laurentina, 941, 943. 
modesta, 943. 
rugata, 944. 

Rbineoderma, 960. 
Rhombina, 632. 
Rhyncbotrema inroquivalvis, 912. 

increbescens, 912. 
Rbyncbotreta 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. 
atllnis, 6~1, 642,653. 
brevis, 642. 
crassimarginata, 6~0, 639, 641, 690. 
incompta, 642, 641. 

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

Safi'ordia, 625, 487, 621. 
modesta, 627. 
sulcodorsata, 626, 627. 
ventralis, 626, 625,627. 

Salpingostoma, 897,815,850,851,858,883,885, 886, 
888, 898, 899, 904, 91)5. 

buelli, 900, 851, 898-902, 904. 
var. kentuckiensis, 901, 851. 

canadensis, 851. 
compressa, !'l51. 
expansa, 901, 851, 902. 
fraternus,851. 
imbricatum, 902, 851. 
locator, 851. 
megalostoma, 851. 
ricbmondensis, 903, 851, 893, 899. 
sculptilis, 902, 851, 898, 904. 

Sannionites, 775. 
Sanguinolites, 619, 486. 
Sanguinolitidro, 486. 
Sarepta, 583. 
Scalites, 933, 931, 934, 935, 944. 

angulatus, 933*. 
tropidophora, 1081. 

Scapbopoda, 818, 815,817,845. 
Scenella, 837, 820, 822, 823, 825, 827, 838, 841, 842. 

atllnis. 840, 8U. 
var. obsoleta, 841. 

beloitensis, 839, 838, 841, 842. 

compressa, 840,841. 
magnifica, 839,840, 842, 
montrealensis, 841,838, 840. 
obtusa, 841, 542. 
radialis, 841, 837, 
reticulata, 822, 837. 
superba, 838, 839-842. 

Schizodus, 486. 
Schi:wlopha, 9Hl, 947, 949, 952. 

mooresi, 992, 952, 991. 
t'extilis, 992,948, 9fi2, 99l. 

Scissurella, 815. 
Sedgwickia, 619, 487,~6l8, 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 Oephalopoda, 761. 
Shell of Oephalopoda, 763; of Gastropoda, 814. 
Silurian, Oephalopoda of Lower, 760-812: Gastro-

poda of Lower, 813-1081; Lamellibranchiata of 
Lower, 475-628; Ostracoda of Lower, 629-6rJ3; 
tribolites of Lower, 69-1759. 

Sipho of Cephalopoda, 765, 762. 
Sipbonida, 186. 
Solarium caillaudianum, 939. 
Solen, 517. 
Solenidro, 487. 
Soleniscus, 1079. 
Solenomya, 530, 486. 
Solenomyidro, 486. 
Solenopsis, 487. 
Solenospira, 1021, 959, 1013. 1022. 

pagoda, 1022, 1023. 
prisca, 1022,1023. 

Spatbella, 485. 
Spenotus, 486. 
Sphrorocorypbe, 737. 

robusta; 738. 
salteri, 738. 

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

Spines, caudal, 698. 
genal, 697. 

Squid, 761. 
Stach ella, 857. 

bifrons, 857. 
Stenoloron, 960. 
Stenotbeca, 842, 822, 827, 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. 
/1(1111tijera, 680. 
quaelrilirata, 679. 

Subgeneric classification of Ceraurus, 736. 
Subulitacea, 1069. 
Subulites, 1069,1070,1071.1073-1075,1079. 

abreviatus, 1070. 
attenuatus, 1070. 
beloitensis, 1072, 1073. 
brevis, 1070. 
calcijerus, 1070, 1074. 
canadensis, 1071, 1072. 
compactus, 1070. 
conradi, 1071,1012. 
daphne. 1070, 1074. 
directus, 1070. 
dixon ens is, 1072, 1073. 
gracilis, 1070. 
inflatus, 1075, 1070. 
nanus, 1072, 1070. 
notattlS, 1070, 1074. 
ouesus, 1070, 10'74. 
parvlllus, 1070. 
parvus, 1072. 
pergraciJis, 1072. 1073. 
planilaterali.~, 1079. 
priscus, 1070. 
psyche, 1070, 1074. 
regularis, 1072, 1070, 1073. 
richardsoni, 1070. 
sp. undet., 107:3, 1070. 
terebriformis, 1070. 
ventricoSl!s, 1070, 1073. 

Subulitidffi, 1069. 
Sulcuna, 632. 
Suture, of Cephalopoda, 761; of Gastropoda, 815; 

facial of trilobites, 697. 
Synopsis of generic groups of Pleurotomaridffi, 951. 
Synphoria, 733. 

Taconic Ostracoda, 631. 
Tffinoceratidffi, 8Il. 
Talantodisc['s,960. 
'I'echnophoridffi, 612, 628. 
Technopl1orus, 612, 486,608,613,614,628. 

divaricatus, 616. 
extenuatus, 614. 611\ 613. 
faberi, 613. 
filistriatus, 615. 
punctostriatus, 615,61:),616. 
subacutus. 614,613. 

Tectibranchiata, 818. 
Tecturidffi,837. 
Teeth of Lamellibranchiata, 480, 479. 

Tellimya,578. 
Tellinomya, 578, 478, 479, 486, 579, 582. 

alta, 602. 
eompl'essa, 600. 
ew·ta, 582. 
elubia, 591. 
jeeunaa, 595. 
hamburgensis, 605. 
intermeaia, 601. 
lepida, 604. 
levata, 599. 
longa, 590. 
nasuta, 584, 578, 579, 585, 591. 
obliqua, 604. 
planodorsata,589. 
reeurva, 603. 
similis, 604. 
ventrieosa, 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. 

ehambersi, 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, 877-881. 
wisconsinensis, 881, 849, 875-877, 923. 

Thaleops, 716, 718. 
ovata, 716,714, 717*, 718*. 

Thecosomata, 818. 
Thlipsura, 632. 
Thlipsuridffi, 632. 
Thorax of trilobites, 697, 696. 
Thysanopeltis, 725. 
Tremanotus, 851, 850, 858, 883, 885, 897, 898, 899, 

903, 905, 1045. 
alpbeus, 851. 
angustata, 851. 
buelli, 900. 
chicagoensis, 851. 
compressus. 851. 
longitudinalis, 851, 899. 
maideni, 851. 
profundus, 851. 
trigonostoma,851. 

Trepospira. 957,958, 992, 993, 1081*. 
convexa, 1081*. 
illinoisensis, 1081*. 
sphrerulata, 1081*. 

,]~riassic Ostracoda, 631. 
Trigoniidffi. 608, 486. 
Trilobites, cbapter on Lower Silurian, 695-j59. 
Trinucleus, 752. 
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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, 671. 
ltl1wtifera, 680. 
'luac1riliTata, 679. 

Subgeneric classification of Ceraurus, 736. 
Subulitacea, 1069. 
Subulites, 1069,1070,1071,1073-1075,1079. 

abreviatus, 1070. 
attenuatus, 1070. 
beJoitensis, 1072, 1073. 
brevis, 1070. 
calciferWJ, 1070, 1074. 
canadensis, 1071, 1072. 
compactus, 1070. 
conradi, 1071,1012. 
daphne, 1070, 1074. 
directus, 1070. 
dixonensis, 1072, 1073. 
gracilis, 1070. 
injlatlls, 1075, 1070. 
nanus, 1072, 1070. 
notatlls, 1070, 1074. 
ouesWJ, 1070, 10'74. 
pa1"vl£lus, 1070. 
parvus, 1072. 
pergracilis, 1072, 1073. 
planilaterali.~, 1079. 
priscWJ, 1070. 
psyche, 1070, 1074. 
regularis, 1072, 1070, 1073. 
richardsoni, 1070. 
sp. undet., 107:3, 1070. 
terebriformis, 1070. 
ventricoslts, 1070, 1073. 

SubuJitidre, 1069. 
Sulcuna, 632. 
Suture, of Cephalopoda, 761; of Gastropoda, 815; 

facial of trilobites, 697. 
Synopsis of generic groups of PJeurotomaridre, 951. 
Synphoria, 733. 

Taconic Ostracoda, 631. 
Trenoceratid~, 811. 
Talantodisces,960. 
'I'echnophoridao, 612, 628. 
Technophorus, 612, 486,608, 613, 614, 628. 

divaricatus, 616. 
extenuatus, 614. 611.., 613. 
faberi, 613. 
illistriatus, (i 15. 
punctostriatus, 615, 61::!, 616. 
subacutus. 614, 613. 

Tectibranchiata, 818. 
Tecturidre, 837. 
Teeth of Lamellibrancbiata, 480, 479. 

Tellimya, 578. 
Tellinomya, 578, 478, 479, 486, 579, 582. 

alta, 602. 
eompl'essa, 600. 
ew·ta, 582. 
dubia, 591. 
feeunda, 595. 
hamburgensis, 605. 
intermedia, 601. 
lepida, 604. 
lev((ta, 599. 
longa, 590. 
nasuta, 584, 578, 579, 585, 591. 
obli'lua, 604. 
planodorsata, 589. 
reeurva, 603. 
similis, 604. 
ventrieosa, 587, 588. 

Terataspis, 753. 
grand is, 753. 

Terminology, Lamellibrancbiata, 477; trilobites, 
696. 

Tertiary Ostracoda, 631. 
Tetrabrancbiata, 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, 84:9, 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, 877-881. 
wisconsinensis, 881, 849, 875-877, 923. 

Tbaleops, 716, 718. 
ovata, 716,714, 717*, 718*. 

Tbecosomata, 818. 
Tblipsura, 632. 
Tblipsuridre, 632. 
Tborax of trilobites, 697, 696. 
Tbysanopeltis, 725. 
Tremanotus, 851, 850, 858, 883, 885, 8.97, 898, 899, 

903, 905, 1045. 
aJpbeus, 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*. 
illinoiseDsis, 1081*. 
sphrerulata, 1081*. 

,]~riassic Ostracoda, 631. 
Trigoniidre. 608, 486. 
Trilobites, cbapter on Lower Silurian, 695-;59. 
Trinucleus, 752. 
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Triptoceras, 791, 793. 
has tatum, 793. 
lambi, 793,812. 
oweni, 792, 793,812. 
planoconvexum, 791,793, 812. 
planodorsatum, 792, 793, 812. 
sp. ?, 793, 812. 

Trochidm, 9aO, 939, 1\)43,1047. 
Trochonema, 1()4:5, 815, 939, 962, 989-991, 1043-

1047,1052,1053. 
altum, 1052. 
arctatum, 1054:,1047. 
beachi, 1048,1047. 
bellulum, 1050,962, 989,990, 1047, 1051. 
beloitense, 104:8, 989, 1049. 
eccent,ricum, 104:9, 1050,1O5l. 
fragile, 1050, 1051. 
madi~onense, 1051,1047, 1050. 
niota, 1052,1047. 
nitidum. 1053. 
obsoletum, 1054,1047. 
pulchellum, 1045, 1046. 
retrorsum, 10.'>1, 962, 989, 1047, 1050. 
robbinsi, 1053,1047, 1054. 
rugosum, J 04:9. 
salteri, 1053. 
simile, 1047. 
subcrassum, 1051,1050. 
urubilicatum, 1047,1045-1050. 

var. canadense, 1048,1050. 
latum, 1048. 

Trochonematidm, 1043, 1044. 
Trochonemopsis, 1046, 1045. 

tricarinata, 1046. 
Trochus, 939, 930, 1043. 1047. 

astraliformis,939. 
cavus, 939. 
dalli, 939, 1047. 
fulminatus, 939, 1047. 
gothlandicus, 939. 
incisns, 939. 
Jamellosus, 939, 1047. 
Jundgreni, 939,1047. 
mollis, 939, 1047. 
profundus, 939. 
~tuxbergi, 939, 1047. 
wisbyensis, 939, 1047. 

Tropidiscus, 858. 
Tropi'dodiscus, 852, 912. 
Tryblidium, 824, 820, 822, 825-828. 

acuturn, 826. 
canadense, 828, 825, 829. 
conicum, 840, 825,826, 838, 841. 
erato, 826. 
exsertum, 842. 
indianense, 834. 
modestum, 826. 
ovale, 825. 
ovatum, 825. 
piliolum, 829, 826, 834. 
radiaturn, 827, 824. 
reticulatum, 824. 
un~uis, 821, 820*,824, 825. 
valida, 832. 

Turbinidm, 930, 939, 1043. 
Turbinites centrifugus, 1028. 
Turbo striatum, 1058. 
TurritelJa, ]021. 
Turritellidm, 947, 1021. 
Turritoma, 959. 
Turritospira, ]013. 
Ulrichia, 632, 650, G64, 667. 

marrii, 664. 
nicholsoni,664. 
umbonata, 659. 

UmJ)ilicus of Gastropuda, 815. 
Umbones, 478. 
Unionidm, 486. 
Univalvia, 817. 

Vaginoceras, 765, 778. 
Vanuxemia, 549, 486, 490, 534-536, 538, 539, 542 

544, 550, 557, 560, 561, 563. 
abrupta, 560, 498, 558. 
carclinata, 559. 
crassa, 553, 551. 
decipiens, 562, 539,544. 
dixonensis, 550,55], 552, 554. 

var. i nsueta, 551. 
gibrosa., 559, filiI. 
hayniana, 557, 479*, 549, 553, 555-562. 
inconstans, 550, 55], 554, 555. 
media, 553 
nan a, 558-560. 
niota, 560, 555, 56I. 
obtusifrons, 54, 551, 555,556. 
rotundata, 552, 551-554. 
sardesoni, 555. 
8uberecta, 553, 551, fi52. 
subrotunda, 559, 558. 
terminalis, 556, 534,557, 560. 
umbonata, 556,555. 
wortheni, 561. 

Vertumia, 48'>. 

Wactgenia, 919,. 
Waageniella, 914, 915. 
Warthia, 855, 856, 867. 868,915. 

brevisinuata, 856. 
lata, 856. 
polita, 855. 

Whiteavesia, 628. 
Whitella, 564, 478, 479,483,486,535,539,565-567, 

573-577. 
carinata, 568. 
compressa, 568, 570, 572. 
concentrica, 569, 570, 573. 
hindi, 535, 565, 568. 
megambona, 570, 535, 572. 
obliqua, 565, 568, 569, 574. 
ohioensis, 568, 570. 
plebeia, 535, fi65. 
prmcipta, 574, 569. 
quadrangularis, 566, 535. 
rugatina, 569, 573. 
scofieldi,571,569-573. 
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abrupta, 560, 498, 558. 
carclinata, 559. 
crassa, 553, 551. 
decipiens, 562, 539,544. 
dixonensis, 550,551, 552, 554. 
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sterlingensis, 561,535,566, 571. 
Imbcarinata, 572, 570, 575. 
subovata, 565. 
truncata, 552, 568. 
umbonata, 568, 565. 
ventricosa, 573, 535, 570, 574. 

Whorls of Gastropoda, 815. 
Worthenia, 952, 949. 961. 

tabulata, 950. 

Xestoleberis, _632. 

Yoldia, 486. 
Youngia, 632. 647. 

Zygobranchia, 845. 
Zygospira nicolleti,:615. 

uphami. 498. 
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