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cyrtoconic; this corresponds well to the anticipated proto-
conch characteristics in the Annulobactritida. The cam-
eral ratio, internal deposits, and siphuncle position are
unknown on this specimen. If with additional examina-
tion it is determined that this specimen belongs within
the Annulobactritida, it will undoubtedly be a new genus
because of its ornament and size. It should be noted that
Erben (1964a) recognized the unusual configuration of
this specimen and indicated that if the protoconch really
belongs to Ctenobactrites, the entire genus should be
excluded from the Bactritida.

Range and distribution.—Pennsylvanian (Desmoines-
ian) of Oklahoma and Texas.

Family ANNULOBACTRITIDAE Mapes, new family

Diagnosis.—Conch slightly cyrtoconic initially, becoming ortho-
conic in later ontogenetic stages. Early apical angles high (30°
to 50°). Cameral ratio initially high followed by two long
chambers, followed by a number of closely spaced septa.

Genus ANNULOBACTRITES Mapes, new genus

Type species.—Ann ulobactrites strimplei Mapes, new species.

Diagnosis.—Annulobactritid with annulations and marginal

siphuncle.

The two genera referred to this family are Annulo-
bactrites and Globulobactrites. Both are monospecific.
Ann ulobactrites can be distinguished from Globulobac-
trims by its annulations.

Etymology.—From the Latin annulus, ring, in refer-
ence to the conspicuous annulations that encircle the
phragmocone during certain stages of the ontogeny.

Range and distribution.—Pennsylvanian (Desmoines-
ian) of central Oklahoma and Texas.

ANNULOBACTRITES STRIMPLEI Mapes,
new species

Plate 21, figures 1-3; Plate 25, figures 2-4; Plate 28, figures 1-3;
Plate 34, figures 1, 2; Plate 40, figures 1, 3, 5

Diagnosis.—Breviconic conch with relatively large cameral

ratio (6.0 to 8.5) in later ontogenetic stages.

Description.—Anntdobactrites strimplei is represented by 158
well-preserved internal molds of phragmocones and body chambers.

The terminal apical segment (protoconch) is missing on all

specimens.

The phragniocone is slightly cyrtoconic at its inception, but

becomes orthoconic during the later stages of development. The

test is not preserved, and the ornament is unknown. Annulations

are present that arc inclined dorsoapicad. The annulations begin

at a conch diameter of 1.5 mm and are well developed at 2.0 mm.
In advanced ontogenetic stages, the annulations become subdued

on the dorsum and venter. The septal inclination and suture pat-

tern varies throughout the known ontogeny. The initial two septa

are inclined dorsorad and have a deep dorsal saddle. The next

septum is more or less transverse, and the suture has a shallow

dorsal saddle. The remaining septa are more or less directly

transverse and the sutures have a shallow dorsal lobe. The cameral
ratio varies markedly throughout the ontogeny (2.0 to 8.5); how-
ever, in the later ontogenctic stages the ratio seems to stabilize
between 5.0 and 8.0. The phragmocone is depressed in the early
ontogenetic stages, and in more ontogenetically advanced specimens
becomes more circular. The apical angle during the early ontogeny
is approximately 50°; in later ontogenetic stages the angle is about
10° to 16°. Mural and possibly episeptal and hyposeptal deposits
are present on the initial chambers and septa. The wrinkle-layer
is composed of fine wavy transverse lirae on the dorsum; the
first occurrence during the ontogeny is on the apical end of the
third camera. Septal necks are cyrtochoanitic, and the siphuncle
is marginal.

For a comparison of similar taxa see the generic dis-
cussion.

The internal deposits of Annulobactrites strimplei
are not as well developed as those of Globulobactrites
loveladyensis n. sp. Additionally, the mural deposits form
different outlines in the initial septa. With additional
study, the differences of the morphologies of the cameral
deposits will probably become a useful taxonomic feature.

Etymology.—This species is named for H. L. Strim-
ple, who collected the first well-preserved specimen.

Occurrence and repository.—All but one of the speci-
mens of Annulobactrites strimplei were recovered from
the Wewoka Formation (Desmoinesian–Pennsylvanian)
in central Oklahoma; locality P-7 yielded 11 specimens
(OU 3663; SUI 10975, 10976, 10979, 10980, 42615, 42616,
43910, 43952); locality P-8 yielded 146 specimens. A
single specimen of A. strimplei was collected from the

Mineral Wells Formation at Mineral Wells, Texas (loc.

P-12, SUI 43951).

Genus GLOBULOBACTRITES Mapes, new genus

Type species.—Globulobactrites loveladyensis Mapes, new species.

Diagnosis.—Annulobactritoid with a subventral siphuncle.

For the comparison of Globulobactrites with other

taxa in the Annulobactritida, see the generic discussion

of Annulobactrites.
Etymology.—From the Latin globulus, bead, in ref-

erence to the beadlike remnants of the internal mold of

the phragmocone at the siphuncle after the cameral de-

posits have been removed.
Range and distribution.—Pennsylvanian (Desmoine-

sian) of central Oklahoma.

GLOBULOBACTRITES LOVELADYENSIS Mapes,
new species

Plate 21, figures 4-9; Plate 24, figures 2, 4, 6, 10; Plate 25,
figures 14-16; Plate 41, figures 1-5, 7-9, 11, 12, 14-16, 21

Diagnosis.—Breyiconic phragmocone with voluminous episep-
tal, hyposcptal, and mural cameral deposits; wrinkle-layer confined

to dorsum.

Description.—Globulobactrites loveladyensis is represented by

124 moderately well-preserved embryonic and juvenile phragmo-
cones.

The protoconch is missing on all of the available specimens;
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however, it is probably conical with a cicatrix similar to that found
on the first chamber of Nautilus. Initially, the phragmocone is
slightly cyrtoconic but becomes orthoconic in later ontogenctic
stages. Septal inclination and sutural con figuration varies some-
what because of the masking effect produced by the removal of
cameral deposits. In the early ontogcnetic stages, septa are directly
transverse with simple sutures, but later ontogenetic stages have
directly transverse and inclined septa with simple and complex
sutures. The cameral ratio also changes throughout the ontogeny
from 2.2 to 9.1; however, in the later embryonic stages the cam-
eral ratios are less variable and range from 4.5 to 6.0.

The phragmocone is depressed during early ontogenesis and
becomes more circular in the later ontogenetic stages. The apical
angle in the later ontogenetic stages ranges from 10° to 16°.
Internal molds of many specimens indicate the presence of
voluminous mural, hyposeptal, and cpiseptal deposits. The wrinkle-
layer appears to be restriced to the dorsum; however, observation
of this feature is complicated by the large cameral deposit scars.
The wrinkle-layer consists of fine transverse wavy lirae. Lack of
mural deposits on the dorsum has created a distinctive, broad U-
shaped pattern that has aided in the identification of many frag-
mentary phragmocones. Septal necks are cyrtochoanitic, and al-
though the siphuncle is submarginal, the suture has a broad shal-
low ventral lobe (Pl. 41, fig. 9).

For a comparison of Globulobactrites loveladyensis
and Annulobactrites strimplei see the generic discussion
under Annulobactrites.

Distinguishing fragmentary specimens of G. love-
ladyensis and other breviconic taxa with large cameral
ratios, like Gym nobactrites shimanskyi and Rugobactrites
variabilis, is difficult in the intermediate stages of the
ontogeny. Many specimens of G. loveladyensis that lack
heavy deposits with the U-shaped wrinkle-layer im-
pressed on the dorsum cannot be readily distinguished
from G. shimanskyi or R. variabilis. However, onto-
genetic reconstructions aid in the separation of these lat-
ter taxa from G. loveladyensis because of the profound
morphologic differences in the early ontogeny.

Etymology.-This species is named for the classic
Wewoka Formation locality known informally as the
Lovelady locality, which is near the Lovelady Church
near Ada, Oklahoma, in central Oklahoma. This locality
has yielded thousands of cephalopods including Globu-
lobactrites loveladyensis.

Occurrence and repository.-All of the known speci-
mens of Globulobactrites loveladyensis have been recov-
ered from the Wewoka Formation (Desmoinesian-
Pennsylvanian) in central Oklahoma; locality P-7 has
yielded seven specimens and locality P-8 has yielded 117
specimens.
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EXPLANATION OF PLATES

Several camera systems and techniques were employed. Photographs of smaller specimens were pro-
duced by use of a polaroid camera in connection with a Cambridge Scanning Electron Microscope
(SEM). The figures on plates 1, 3, 5, 7, 9, 11, 13, 15, 16, 18, 20, 22, 24, 26-28, 30, 32, 34, and 37-41
were produced by this method. Positive reproductions of these figures were developed on Kodak Med-
alist F-3 paper. Where necessary, individual figures have been retouched.

Conventional photographic methods using a 35-mm camera, Panatomic X fi lm, and Agfa-Gevaert
Brovira high contrast 6 paper were used to produce the figures on plates 2, 4, 6, 8, 10, 12, 14, 19, 21, 23,
25, 29, 31, 33, 35, and 36. All of the specimens reproduced on these plates were coated with ammo-
nium chloride. Th figures on Plate 17 were photographed using the same kind of film and paper, but
a variety of techniques were employed to emphasize the color patterns. Figures 2, 4, 9, and 10 on Plate
17 were photographed using conventional SEM/polaroid techniques, figures 1 and 5 were photo-
graphed under mineral oil, 3 and 7 were photographed with a water-dampened surface, and 6, 8, and
11 were photographed under ethyl alcohol. All figures on Plate 17 except 6 and 8 were photographed
with the same 35-mm camera used to photograph the ammonium chloride-coated specimens; 6 and 8
were photographed with a Zeiss Tessovar camera/dissecting microscope combination.

PLATE 1
FIGURE

1-5.	 Rugobactrites imoensis Mapes, n. gen., n. sp. Upper Mis-

sissippian, upper Chesterian, Imo Formation, Interval 6,

loc. M-I6. 	 /. Ventral? view of a body chamber

(paratype, SUI 43590). 	 2 4. Lateral, ventral and

dorsal views of same (paratype, SUI 42540). 	 5.

Ventral view of juvenile phragmocone showing the apical

boxwork ornament and the beginning constriction of the

annulate phase on the orad end (paratype, SUI 43592).
All X33.

6-9. Bactrites quadrilineatus Girty. Upper Mississippian, lower

Chesterian, Delaware Creek Member, Caney Formation.

 6,7. Ventral? views of the protoconch and initial

chambers, loc. M-1 (hypotypc, SUI 42641), X83, X33.

 8. Ventral? view of the protoconch, several cham-
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bers, and the essentially complete body chamber, loc. M-1
(hypotype, SUI 42640), X33. 9. Dorsal view of
wrinkle-layer on internal mold of phragmocone at a
diameter of 1 mm, loc. M-8 (hypotype, SUI 31834), X83.

PLATE 2
FIGURE

1-3,11-13. Eoparabactrites graghami Mapes, n. gen., n. sp. Upper
Mississippian, lower Chesterian, Delaware Creek Member,
Caney Formation. 1 3. Dorsal, ventral, and lateral
views of the phragmocone and body chamber, loc. M-5
(holotype, SUI 43743), X2.5. 1113. Ventral, dor-
sal, and lateral views of an incomplete phragmocone, loc.
M-1 (paratype, SUI 43866), X2.5.

4,5. Rugobactrites nevadense (Youngquist). Upper Mississip-
pian, middle Chesterian, Chainman Shale, loc. M-30. Lat-
eral and dorsal views of a phragmocone (paratype, SUI
4959), X2.5.

6,10. ?Bactrites sp. morphotype 12. Upper Mississippian, mid-
dle Chesterian, Pitkin Formation, loc. M-28. Ventral and
lateral views of a portion of an incomplete phragmocone
(SUI 43784), X2.5.

7-9. Bactrites quadrilineatus Girty. Upper Mississippian, lower
Chesterian, Delaware Creek Member, Caney Formation,
loc. M-5. Ventral, dorsal, and lateral views of an imma-
ture phragmocone (hypotype, SUI 31833), X1.7.

14-16. ?Bactrites sp. morphotype 13. Upper Mississippian, lower
Chesterian, Moorefield Shale, loc. M-11. 14. Uncer-
tain orientation, portion of a body chamber showing shell
ornament (SUI 43785), X 1.3. 15,16. Uncertain
orientation, portion of a body chamber showing the
wrinkle-layer on the internal mold and surface ornament
(SUI 43964), X6.6, X2.5.

PLATE 3
FIGURE

1-3,7-11. Bactrites quadrilineatus Girty. Upper Mississippian,
lower Chesterian, Delaware Creek Member, Caney Forma-
tion. 1,2. Dorsolateral views of the internal mold
of a body chamber with the imprint of the wrinkle-layer,
loc. 2083 of Girty, 1915 (paralectotype, USNM 119580A),
X9.1, X2.5. 3. Incomplete phragmocone with three
camerae and the body chamber, loc. 2083 of Girty, 1915
(lectotype, USNM 119580), X2.5. 7. Body chamber
and phragmocone showing well-preserved external shell
ornament, loc. M-5 (hypotype, SUI 11618), X1.3. 
8-10. Lateral, ventral, and dorsal views showing a phrag-
mocone with mural deposits partly exposed by removal of
shell, loc. M-1 (hypotypc, SUI 43681), X2.5. 11.
Dorsal view of orad end, loc. M-I (hypotype, SUI 43681),
X 7.5.

4-6. B. carbonarius Smith. Upper Mississippian, lower Ches-
terian, Moorefield Shale, loc. M-11. Dorsal, lateral, and
ventral views of a specimen with a single camera and an
incomplete body chamber (SUI 43644), X4.2.

PLATE 4
FIGURE

1-3,21. Bactrites cf. B. ahlosoensis Mapes, n. sp. Upper Mississip-
pian, lower Chestcrian, Delaware Creek Member, Caney
Formation. 1 3. Dorsal, lateral, and ventral views
of a mature body chamber, loc. M-1 (SUI 43638), X2.5.
 21. Ventral view of an immature phragmocone,
loc. M-11 (SUI 43641), X9.2.

4-6,11,17-20. B. ahlosoensis Mapes, n. sp. Upper Mississippian,
lower Chesterian, Delaware Creek Member, Caney Forma-
tion, loc. M-1. 4 6. Ventral, dorsal, and lateral
views of an incomplete phragmocone (holotype, SUI
43628), X2.5. 11. Uncertain orientation showing

the phragmocone and body chamber (paratype, SUI
43630), X2.5. 17. Lateral view of orad end of a
mature body chamber (paratype, SUI 43629), X8.3.
 18 20. Lateral, ventral, and dorsal views of the
mature body chamber (paratype, SUI 43629), X2.5.

7-9. Aktastioceras sp. Upper Mississippian, Chesterian, Perdido
Formation. Dorsal, ventral, and lateral views of the
single fragmentary phragmocone, near Rest Spring, Cot-
tonwood Mountains, Panamint Range, Inyo Co., California
(SU 9155), X2.5.

10,12-16. B. quadrilineatus Girty. Upper Mississippian, lower
Chesterian, Delaware Creek Member, Caney Formation,
loc. 2083 of Girty, 1915. 10,15,16. Ventral, lateral,
and dorsal views of an incomplete phragmocone consisting
of four camerae (paralectotype, USNM 110580), X2.5.
 12 14. Ventral, lateral, and dorsal views of an in-
complete phragmocone consisting of approximately 21/
camerae (paralectotype, USNM 119580), X2.5.

PLATE 5
FIGURE

1-8,11,13. Rugobactrites barnettensis Mapes, n. gen., n. sp. Upper
Mississippian, middle Chesterian, loc. M-29B. 1 3.
Ventral, dorsal, and lateral views of the initial camerae and
body chamber, sample float (paratype, SUI 43575), X33.
-4,13. Ventral and lateral views of the initial cam-
erae and body chamber, sample ID (paratype, SUI 42596),
X33. 5 7. Ventral, dorsal, and lateral views of the
initial camera and body chamber, sample 3D (paratype,
SUI 43549), X33. 8. Ventral view showing the
annulate portion of the body chamber, loc. M-29B, sample
3D (paratype, SUI 43550), X33. 11. Lateral view
of a phragmocone and body chamber in matrix, loc. M-22
(holotype, SUI 42572), X16.

9,10,12,14-17. R. imoensis Mapes, n. gen., n. sp. Upper Mississip-
pian, Upper Chesterian, Imo Formation, interval 6, loc. M-
16. 9. Ventral view showing a protoconch attached
to the initial chambers (paratype, SUI 43591), X33. 
10,12. Ventral views of a protoconch and first chamber
(Paratype, SUI 43593), X33, X83. 14,15. Ventral
views of the ornament on the initial portion of the phrag-
mocone (paratype, SUI 42561), X83, X33. 16,17.
Ventral views of the ornament on the initial portions of
the phragmocone (paratype, SUI 42562), X33, X83.

PLATE 6
FIGURE

1,7,8,10-12. Ctenobactrites lesliensis Mapes, n. sp. Upper Missis-
sippian, middle Chesterian, Fayetteville Formation. 
I. Ventral view showing long, straight siphuncle necks,
loc. M-21 (paratype, SUI 43704). 7,11. Lateral and
ventral views, loc. M-21 (holotype, SUI 43705). 
8,10,12. Ventral, lateral, and dorsal views showing a por-
tion of the phragmocone, loc. M-25 (topotype, SUI 43720).
All X1.3.

2,3. Angustobactrites saundersi Mapes, n. gen., n. sp. Upper
Mississippian, upper Chesterian, Imo Formation, loc. M-16.
Lateral and dorsal views of a body chamber (topotype,
SUI 43965), X2.5.
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4-6,13. Bactrites carbonarins Smith. Upper Mississippian, lower
Chesterian, Moorefield Formation, loc. 4 6.
Dorsal, lateral, and ventral views of a portion of the
phragmocone (hypotype, SUI 43643), X54. 13.
Lateral view of part of a phragmocone showing a distinc-
tive weathering pattern that parallels growth lines (hypo-
type, SUI 43649), X0.8.

9. Rugobactrites neeadense (Youngquist). Upper Mississip-
pian, middle Chesterian, Chainman Formation, loc. M-30.
Cross section through a portion of a phragmocone showing
septal spacing and cyrtochoanitic septal necks (paratype,
SUI 10934), X2.5.

PLATE 7
FIGURE

1-3,6-8,13,19,20. ?Bactrites sp. morphotype 4. Upper Mississip-
pian, middle to upper Chesterian. 1 3. Dorsal, ven-
tral, and lateral views of a partly complete phragmocone,
loc. M-29 8 , sample 2D, Barnett Formation (SUI 43512),
X33 6. Protoconch and somewhat crushed phrag-
mocone and body chamber, loc. M-25B, Fayetteville For-
mation (SUI 42631), X33. 7,8,13. Lateral, ventral,
and dorsal views of a protoconch and the initial four
camerae, loc. M-25B, Fayetteville Formation (SUI 42630),
X33. 19,20. Dorsal and lateral views of an incom-
plete phragmocone, loc. M-16, Imo Formation (SUI
43589), X33.

4,5,10,14. ?Bactrites sp. morphotype 5. Upper Mississippian, mid-
dle Chesterian, loc. M-29B, Barnett Formation. 1,5.
Ventral and lateral views of an incomplete phragmocone
and body chamber, sample ID (SUI 43606), X33. 
10,14. Dorsal and lateral views of two camerae, sample
2D (SUI 43614), X33.

9. ?Bactrites sp. morphotype 8. Upper Mississippian, middle
Chesterian. Lateral view of the protoconch and slightly
crushed initial camerae, loc. M-29A, sample 2C, Barnett
Formation (SUI 42576), X33.

11. ?Bactrites sp. morphotype 7. Upper Mississippian, middle
Chesterian. Ventral view of the protoconch and two
camerae, loc. M-29B, sample 2D, Barnett Formation (SUI
42585), X83.

12. ?Bactrites sp. morphotype 6. Upper Mississippian, middle
Chesterian. Ventral view of the protoconch and early
camerae showing the short caecum, loc. M-29B, sample ID,
Barnett Formation (SUI 43586), X33.

15-18. ?Bactrites sp. morphotype 9. Upper Mississippian, middle
Chesterian. 15. Dorsal view showing wrinkle-layer
impression on internal mold of the phragmocone, loc.
M-29B, sample 2D, Barnett Formation (SUI 42624), X83.
 16 18. Ventral, dorsal, and lateral views of the
same phragmocone, X33.

PLATE 8
FIGURE

1-3. Angustobactrites saundersi Mapes, n. gen., n. sp. Upper
Mississippian, upper Chesterian, Imo Formation, loc. M-16.
Dorsal, lateral, and ventral views of a portion of an incom-
plete phragmocone (holotype, SUI 43685), X4.2.

4-14. Bactrites peytonensis Mapes, n. sp. Upper Mississippian,
upper Chesterian, Imo Formation. loc. M-16. 4,5.
Lateral and dorsal views of a septatc segment of phragmo-
cone showing the dorsal caria (paratype, SUI 43677),
X1.3.-6. Dorsal view of a somewhat fragmented
body chamber with a dorsal caria (paratype, SUI 43678),

X 1.3. 	 7,11. Dorsal and lateral views of a mature
body chamber showing the dorsal caria and the transition
from essentially smooth shell to annulate shell (paratype,
SUI 43676), X0.8. -4 10. Ventral, lateral, and dor-
sal views showing a partially complete phragmocone (holo-
type, SUI 43970), X2.5. 12 14. Dorsal, ventral, and
lateral views of a body chamber that has converging longi-
tudinal ornament on the dorsum and a well-defined re-
paired break (paratype, SUI 43679), X2.5.

PLATE 9
FIGURE

	1,4. 	 ?Bactrites sp. morphotype 10. Upper Mississippian, middle
Chesterian, Barnett Formation, loc. M-29B. 1. Ven-
tral view of the initial camerae of the early phragmocone,
sample 2D (SUI 43623), X33.--4. Ventral 1 view of
the initial three camerae and the body chamber, sample
ID (SUI 42598), X33.

2,3,6-8,12,13,15,17-19. Bactrites peytonensis Mapes, n. sp. Upper
Mississippian, middle to upper Chesterian. 2. Ven-
tral view showing the protoconch and initial camerae with
several constrictions, interval 11, loc. M-I6, Imo Forma-
tion (paratype, SUI 42559), X33. 3. Ventral? view
of the protoconch, initial camerae and body chamber, loc.
M-25 8, Fayetteville Formation (paratype, SUI 42635),
X33. 6. Ventral view of the protoconch, initial
camerae and body chamber, loc. M-25B, Fayetteville
Formation (paratype, SUI 42575), X17. 7. Ventral
view showing the early ontogenetic stages with variations
in septal spacing and taper rates, interval 6, loc. M-16, Imo
Formation (paratype, SUI 43620), X17. 8. Ventral?
view of early ontogenetic stages, loc. M-25B, Fayetteville
Formation (paratype, SUI 42603), X17. 12,13.
Ventral view of protoconch and initial chambers with
growth increments on the protoconch and several constric-
tions, interval 6, loc. M-16, Imo'Formation (paratype, SUI
42560), X83, X33. 15,17,18. Lateral, dorsal, and
ventral views showing the juvenile camerae, interval 6,
loc. M-16, Imo Formation (paratype, SUI 43611), X33.
 19. Dorsal view showing wrinkle-layer pattern on
the internal mold, interval 6, loc. M-16, Imo Formation
(Paratype, SUI 42536), X83.

	

5,14.	 ?Bactrites sp. morphotype 2. Upper Mississippian, middle
Chesterian, Fayetteville Formation, loc. M-25B. Ventral
views of the protoconch and initial camera showing the
lack of constrictions (SUI 42633), X17.

	

9-11.	 Bactrites fayettevillensis Mapes, n. sp. Upper Mississippian,
middle to upper Chesterian, loc. M-25B, Fayetteville For-
mation. 	 9. Ventral? view of the protoconch and
initial camerae (paratype, SUI 42573), X33. 	 10,11.
Ventral? and lateral? views of a protoconch, the initial
camerae and body chamber (paratype, SUI 42600), X17.

	

16.	 ?Bactritcs sp. morphotype 1. Upper Mississippian, middle
Chesterian, Fayetteville Formation, loc. M-25B. Ventral?
view of apical end showing the protoconch and initial
camerae (SUI 42606), X33.

PLATE 10
FIGURE

	1,2. 	 Bactrites carbonarius Smith. Upper Mississippian, lower
Chesterian, Moorefield Formation. Dorsal and lateral
views showing septal spacing. Recovered from the "Fay-
etteville" Shale in the vicinity of Moorefield, Arkansas
(Paratype, SU 5611), X2.5.
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FIGURE

1,2,5-7. Bactrites carbonaritts Smith. Upper Mississippian, lower
Chesterian, Moorefield Shale. 1,2. Lateral views of
a somewhat crushed body chamber showing impression of
wrinkle-layer on the internal mold, loc. M-11 (hypotypc,
SUI 43642), X 12, X2.5. 5 7. Lateral views and a
ventral view of the incomplete phragmocone recovered
from the "Fayetteville" Shale in the vicinity of Moore- 11.
field, Arkansas (holotype, SU 5610), X7, X1.3, X1.3.

3.

	

	 B. quadrilineatus Girty. Upper Mississippian, lower Ches-
terian, Delaware Creek Member, Caney Formation, loc.

3,11,12. Rugobactrites cf. R. barnettensis, Upper Mississippian,
middle Chesterian, Fayetteville Formation, loc. M-24.
Lateral, ventral, and dorsal views of an incomplete phrag-
mocone (SUI 34111), X2.5.

4,5,9. R. imoensis Mapes, n. gen., n. sp. Upper Mississippian,
upper Chesterian, Imo Formation, loc. M-16. Dorsal, ven-
tral, and lateral views of the partially complete phragmo-
cone (holotype, SUI 43682), X2.5.

6-8. B. fayettevillensis Mapes, n. sp. Upper Mississippian, mid-
dle Chesterian, loc. M-25C. Dorsal, lateral, and ventral
views of a partially complete phragmocone (holotype, SUI
43738), X2.5.

10. B. milleri Mapes, n. sp. Upper Mississippian, middle
Chesterian, Pitkin Formation, loc. M-28. Dorsal view
showing faint longitudinal ornament on the shell (para-
type, SUI +3781), X2.5.

13-15. Rugobactrites nevadense (Youngquist). Upper Mississip-
pian, middle Chesterian, Chainman Shale, loc. M-30. Ven-
tral, lateral, and dorsal views of an incomplete phragmo-
cone (holotype, SUI 4957), X2.5.

PLATE 11
FIGURE

1,4-13. Bactrites sansabaensis Mapes, n. sp. Upper Mississippian,
middle Chesterian, Barnett Formation, loc. M-29B. 
I. Ventral view of the protoconch and juvenile phragmo-
cone, sample ID (paratype, SUI 42586), X33.--4.
Ventral view of the protoconch and early phragmocone,
sample ID (paratype, SUI 43609), X33. 5,6. Ven-
tral views showing the protoconch and early initial cham-
bers with shallow mural deposit scars, sample 2D (holo-
type, SUI 43510), X33, X83. 7. Ventral view of a
protoconch with cameral deposit scars around the si-
phuncle, sample 2D (paratype, SUI 43511), X33. 
8. Ventral view of a protoconch partly covered by longi-
tudinally striated shell, sample ID (paratype, SUI 42589),
X33. 9,13. Ventral views of a protoconch and the
initial camerae with the marginal siphuncle at the fourth
septa, remnant longitudinal striae impressions on the
protoconch, and faint mural deposit scars on the first
camera, sample ID (paratype, SUI 43607), X33, X83.
 10,11. Lateral and ventral views of three cam-
erae showing the slightly inclined septa, sample ID (para-
type, SUI 42591), X33. 12. Ventral view of the
initial chambers with their septal spacing and a reverse
apical angle, sample 2D (paratype, SUI 43516), X33.

2,3.  B. ahlosoensis Mapes, n. sp. Upper Mississippian, lower
Chesterian, Delaware Creek Member, Caney Formation,
loc. M-2. Ventral? views of protoconch with faint longi-
tudinal striae at the first constriction (paratype, SUI
42639), X33, X83.

PLATE 12

M-5. Ventrolateral view of a partially complete phragmo-
cone with a relatively large rate of expansion (hypotype,
SUI 31822), X0.8.

4,8-12. B. milleri Mapes, n. sp. Upper Mississippian, middle Ches-
terian, Pitkin Formation, loc. M 28. 44,9. Dorsal,
lateral, and ventral views showing septal spacing (hobo-
type, SUI 43779), X2.5. 10 12. Lateral, ventral,
and dorsal views of an incomplete phragmocone (paratype,
SUI 43780), X2.5.

PLATE 13
FIGURE

1,7,8,11,12,14-16. Bactrites fayettevillensis Mapes, n. sp. Upper
Mississippian, middle to upper Chesterian. 1. Ven-
tral view showing internal mold of body chamber with
impressions of wrinkle-layer, loc. M-25B, Fayetteville
Formation (paratype, SUI 42582), X17. 7,12. Ven-
tral? view of a protoconch and early camerae showing
longitudinal striae and several constrictions, loc. M-25B,
Fayetteville Formation (paratype, SUI 42634), X33, X83.
 8,11. Ventral view showing protoconch and juve-
nile camerae with longitudinal striae and several con-
strictions, interval 11, loc. M-16, Imo Formation (para-
type, SUI 42557), X33, X83. 14 16. Lateral, dor-
sal, and ventral views of internal mold of portion of a
phragmocone with wrinkle-layer impressions, loc. M-29B,
sample 3D, Barnett Formation (paratype, SUI 43551),
X33.

2-6,9,10,13. ?Bactrites sp. morphotype 11. Upper Mississippian,
middle Chesterian, Barnett Formation, loc. M-29B. 
2-4. Ventral, lateral, and dorsal views of the initial cam-
erae, sample float (SUI 43570), X33. 5,6,9. Dorsal,
ventral, and lateral view of the juvenile camerae, sample
float (paratype, SUI 43578), X33. 10. Ventral view
of the juvenile camerae, sample ID (SUI 42593), X33.
 13. Lateral? view of the early ontogenetic camerae
enclosed in a phosphate? sheath without a protoconch,
sample float (SUI 43577), X33.

PLATE 14
FIGURE

1-6.	 Angustobactrues saundersi Mapes, n. gen., n. sp. Upper
Mississippian, upper Chesterian, Imo Formation, loc. M-16.
	1,2. Dorsal and lateral views of a body chamber
with growth lines (paratype, SUI 43967), X2.5. 
3. Ventral view of a body chamber (paratype, SUI 43968),
X2.5.--4-6. Dorsal, ventral, and lateral views show-
ing growth lines on the body chamber (paratype, SUI
43966), X2.5.

7,8,10. Bactrites peytonensis Mapes, n. sp. Upper Mississippian,
upper Chestcrian, Imo Formation, loc. M-16. Dorsal, lat-
eral, and ventral views of a body chamber with a dorsal
caria and faint longitudinal ornament (paratype, SUI
43971), X2.5.

9. B. jayettevillensis Mapes, n. sp. Upper Mississippian, mid-
dle Chestcrian, Fayetteville Formation, loc. M-25B. Ven-
tral? view of a protoconch; the initial camerae, which are
telescoped; and an essentially complete but crushed body
chamber (paratype, SUI 43762), X5.

B. smithianus Girt)'. Upper Mississippian, middle Ches-
terian, Sand Branch Member, Caney Formation, loc. M-15.
Lateral view showing septal spacing (holotype, USNM
119582), X2.5.
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PLATE 15
FIGURE

1,2,6,7,12-14. Bactrites fayettevillensis Mapes, n. sp. Upper Mis-
sissippian, middle to upper Chesterian. 1,2. Ventral
and dorsal views of a fraginent of a body chamber with
wrinkle-layer impressions on the internal mold, interval 6,
loc. M-I6, Imo Formation (paratype, SUI 42555), X17.
 6,7. Dorsal and ventral views showing faint longi-
tudinal striae at the apical end, interval 6, loc. M-16, Imo
Formation (paratype, SUI 43618), X33. 12 19. Ven-
tral, lateral, and dorsal views showing septal spacing and
wrinkle-layer impressions on internal mold, loc. M-25B,
Fayetteville Formation (paratype, SUI 42583), X33.

3-5.  B. smithianus Girty. Upper Mississippian, middle Ches-
terian, Fayetteville Formation, loc. M-25B. Lateral, ventral,
and dorsal views showing a smooth internal mold (SUI
42599), X33.

8-11. ?Bactrites sp. morphotype 10. Upper Mississippian, middle
Chesterian, Barnett Formation, loc. M-29B. 8. Ven-
tral view of early ontogenetic chambers, sample float (SUI
43579), X33. 9 11. Dorsal, lateral, and ventral
views showing septal spacing and orientations during early
ontogeny, sample 2D (SUI 43585), X33.

15. ?Bactrites sp. morphotype I. Upper Mississippian, middle
Chesterian, Fayetteville Formation, loc. M-25B. Ventral?
view of the protoconch (SUI 42606), X83.

16. ?Bactrites sp. morphotype 3. Upper Mississippian, middle
Chesterian, Fayetteville Formation, loc. M-25D. Ventral?
view of the protoconch and early ontogenetic stages (SUI
42637), X33.

PLATE 16
FIGURE

1-3. Globulobactrites loveladyensis Mapes, n. gen., n. sp. Mid-
dle Pennsylvanian, Desmoinesian, Wewoka Formation, loc.
P-8. Lateral, ventral, and dorsal views showing pseudo-
sutures (deep grooves) and real sutures (shallow grooves)
(Paratype, SUI 42667), X17.

4. Bactrites cf. B. peytonensis. Upper Mississippian, upper
Chesterian, Imo Formation, interval 6, loc. M-16. Ventral
view of a specimen with an abnormal sutural configuration
(SUI 43594), X33.

5,6. Bactrites sp. Middle Pennsylvanian, Desmoinesian, We-
woka Formation, loc. P-8. Dorsal and lateral views of
several abnormally situated septa (SUI 42666), X33.

7.  Bactrites sp. Upper Mississippian, middle Chestcrian, Bar-
nett Formation, loc. M-29B, sample 2D. Lateral view of
an abnormally placed septum (SUI 43547), X33.

8-11.  Bactrites sp. Middle Pennsylvanian, Desmoinesian, We-
woka Formation, loc. P-8. Dorsal, dorsal, ventral, and
lateral views showing pits associated with abnormal su-
tural configurations (SUI 42665), X62, X17, X17, X17.

PLATE 17
FIGURE

1,2,4,5,9-11. Angustobactritcs sattndersi Mapes, n. gen., n. sp.
Upper Mississippian, upper Chesterian, Imo Formation, loc.
M 16. /. Lateral view showing body chamber with a
single relatively wide dark band paralleling length of speci-
men (paratype, SUI 43973), X4.2. 2,4,10. Ventral,
dorsal, and lateral views of juvenile portions of phragmo-
cone showing cameral length, interval 6 (paratype, SUI
43621), X33. 5. Lateral view of a body chamber
with a single relatively narrow dark band paralleling the

long axis of the specimen (paratype, an 43972), x4.2.
	9. Dorsal view showing wrinkle-layer (paratype,
SUI 42554), X33.	 11. Other side of same specimen
seen from a ventrolateral position which, through parallax,
shifts and widens the dark band, X4.2.

3. Bactrites carbonaritts Smith. Upper Mississippian, lower
Chesterian, Moorefield Formation, loc. M-11. False "color"
pattern developed in response to differential weathering
and preservation due to periodic shell thickening (hypo-
type, SUI 43974), X1.3.

6. ?Rugobactrites sp. Upper Mississippian, upper Chesterian,
Imo Formation, loc. M-16, interval 6. Lateral view of a
unique and now partly destroyed specimen showing trans-
verse color banding on dorsum of a crushed phragmocone
(SUI 43683), approximately X25.

7. Bactrites mexicanus Miller. Upper Permian, Guadalupian,
Capitanian Stage, loc. PR-2, beds 5-7 of King et al.
(1944). Dorsal view showing nearly bilaterally symmetri-
cal light and dark patterns (topotypc, SUI 43930), X1.3.

8. Angustobactrites cf. A. saundersi. Upper Mississippian, up-
per Chesterian, Imo Formation, loc. M-16. Dorsolateral
view showing a pale longitudinal band on dorsum (left
side of figure) of body chamber (SUI 43975), X5.8.

PLATE 18
FIGURE

1,2. ?Bactrites sp. morphotype 30. Upper Pennsylvanian, upper
Missourian, Eudora Shale Member, Stanton Formation,
loc. P-15. Ventral and dorsal views of a problematic
body chamber that appears to have a mature modification
(SUI 42505), X33.

3,4. ?Bactrites sp. morphotype 29. Middle Pennsylvanian, Des-
moinesian, Wewoka Formation, loc. P-8. Ventral views of
protoconchs and initial chambers of two specimens (SUI
43563, 42646) showing cameral deposit scars, both X83.

5,7,8,12,13. Bactrites tvoodi Mapes, n. sp. Upper Pennsylvanian,
upper Missourian, Eudora Shale Member, Stanton Forma-
tion, loc. P 15. 5. Orad view of first septum on
protoconch with a smooth concave surface (paratype, SUI
42525), X83. 8,12. Orad and lateral view of longi-
tudinal ornament on protoconch, with a reticulated pattern
on the concave surface of the first septum (paratype, SUI
42521), X83. 7,13. Ventral views of two specimens
(paratypes, SUI 42507, 42508) showing protoconch and
initial chambers, both X33.

9,15,16. Globulobactrites loveladyensis Mapes, n. gen., n. sp. Mid-
dle Pennsylvanian, Desmoinesian, Wewoka Formation, loc.
P-7. Dorsal, lateral, and ventral views of the apical end,
showing sutural configuration (paratypc, SUI 42513),
X33 ,

6,10,11. Annulobactrites strimplei Mapes, n , gen., n. sp. Middle
Pennsylvanian, Desmoincsian, Wewoka Formation, loc.
P-7. Ventral, lateral, and dorsal views of a fragmentary
phragmoconc that has been distorted so as to appear
cyrtoconic (paratype, SUI 42616), X33.

14. ?Bactrites sp. morphotype 22. Lower Pennsylvanian, up-
per Atokan, Smithwick Formation, loc. P-4. Ventral view
of initial chambers showing cameral scars at first and
second septa (SUI 43604), X33.

PLATE 19
FIGURE

1-3.	 ?Bactrites sp. morphotype 17, Lower Pennsylvanian, upper
Atokan, Smithwick Formation, loc. P-4. Lateral, dorsal,
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and ventral views showing septal spacing (SUI 43879),
X 2.5.

4,8-13. Bactrites oweni Mapes, n. sp. Middle Pennsylvanian, Des-
moinesian, Cherokee Cyclothems, loc. P
Dorsal view of body chamber and apical end of same body
chamber showing mature bilateral wrinkle-layer develop-
ment, X2.5. 8,9. Ventral and lateral views of body
chamber, showing fine longitudinal ornament and a ventral
ridge on internal mold (paratypc, SUI 10931), X2.5.
 11 13. Dorsal, lateral, and ventral views showing
shell ornament, septal spacing, and sutural configuration
(holotypc, SUI 43933), X2.5.

5-7.	 Orbobactrites davisensis Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Cherokee Cyclothems, loc.
P-11. Lateral, ventral, and dorsal views showing annula-
tions (holotype, SUI 43520), X2.5.

PLATE 20
FIGURE

1.	 ?Bactrites sp. morphotype 21. Lower Pennsylvanian, up-
per Atokan, Smithwick Formation, loc. P-4. Ventral?
view of initial camera and body chamber (SUI 42556),
X33.

2,4,5. ?Bactrites sp. morphotype 24. Middle Pennsylvanian, Des-
moinesian, Wewoka Formation, loc. P-8. Lateral, dorsal,
and ventral views of initial chambers showing sutural con-
figuration (SUI 43565), X33.

3.	 ?Bactrites sp. morphotype 20. Lower Pennsylvanian, up-
per Atokan, Smithwick Formation, loc. P-8. Ventral view
of protoconch and initial chamber (SUI 43615), X33.

6-12.	 ?Bactrites sp. morphotype 22. Lower Pennsylvanian, upper
Atokan, Smithwick Formation, loc. P-4.-6,9. Dor-
sal, ventral, lateral, and ventral views of protoconch and
initial chambers (SUI 42542), X33, X33, X33, X83.
 10 12. Ventral, dorsal, and lateral views of juvenile
portions of phragmocone showing septal orientation and
sutural configuration (SUI 43625), all X17.

13-17. ?Bactrites sp. morphotype 15. Lower Pennsylvanian, Mor-
rowan, Gene Autry Formation, loc. P-1. 13 15,17.
Lateral, dorsal, dorsal, and ventral views of protoconch
and initial chambers with their septal orientation (SUI
42545), X33, X33, X83, X33. 16. Ventral? view
showing protoconch and septal spacing on initial chambers
(SUI 43598), X33.

PLATE 21
FIGURE

1-3.	 Anntdobactrites strimplei Mapes, n, gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation, loc.
P-7. Dorsal, ventral, and lateral views showing sutural
configuration, septal spacing, and annulations on internal
mold of incomplete phragmocone and body chamber
(Paratype, SUI 43910), X4.2.

4-9.	 Globtdobactrites loveladyensis Mapes, n. gen., n. sp. Mid-
dle Pennsylvanian, Desmoinesian, Wewoka Formation.

,6. Lateral, ventral, and dorsal views of imma-
ture, incomplete phragmocone showing septal spacing and
dorsal furrow, loc. P-7 (paratype, SUI 10978), X4.2.
 7 9. Dorsal, ventral, and lateral views of nearly
mature segment of phragmocone showing sutural con-
figuration and septal orientation, loc. P-8 (paratype, SUI
43912), X4.2.

10.	 ?Microbactrites sp. Upper Pennsylvanian, Virgilian, Dover
Limestone, loc. P-22. Lateral view (siphuncle on right

side) of single crushed specimen referable to this genus,
showing closely spaced septa (KA 48929), X5.

11,16,17. Bactrites oweni Mapes, n. sp. Middle Pennsylvanian,

Desmoinesian, Cherokee Coal Cyclothems, loc. P-14. Ven-
tral, dorsal, and lateral views showing sutural configura-
tion on segment of phragmocone (paratype, SUI 43932),
X4.2.

12. B. smithiantts Girty. Upper Mississippian, middle Ches-
terian, Sand Branch Member, Caney Formation, loc. M-15.
Ventral view showing septal spacing (topotype, SUI
43976). X4.2.

13-15. B. postremus Miller. Upper Pennsylvanian, lower Virgil-
ian, Finis Shale Member, Graham Formation, loc. P-24.
Lateral, dorsal, and ventral views of segment of a juvenile
phragmocone showing septal spacing (hypotype, SU'
43924), X5.

PLATE 22
FIGURE

1,3,6. ?Bactrites sp. morphotype 16. Lower Pennsylvanian, Mor-
rowan, Gene Autry Formation, loc. P-1. 1,6. Ven-
tral views showing reticulated ornament on protoconch
(SUI 43602), X33, X33, X83. 3. Lateral view of
juvenile portion of phragmocone (SUI 43624), X33.

2. ?Bactrites sp. morphotype 31. Middle Pennsylvanian, Des-
moinesian, Wewoka Formation, loc. P-7. Dorsal view of
camera showing dorsal saddle and wrinkle-layer impres-
sions on internal mold (SUI 43553), X21.

4,5,10. B. retictdatus Mapes, n. sp. Middle Pennsylvanian, Des-
moinesian, Wewoka Formation, loc. P-7. Dorsal, lateral,
and ventral views showing septal spacing (paratype, SUI
43536), X33.

7-9. ?Bactrites sp. morphotype 18. Lower Pennsylvanian, up-
per Atokan, Smithwick Formation, loc. P-4. Ventral, lat-
eral, and dorsal views showing annulate portion of phrag-
mocone and body chamber (SUI 42594), X33.

PLATE 23
FIGURE

1,2. Ctenobactrites sp. Upper Pennsylvanian, lower Virgilian,
Brownwood Shale Member, Graford Formation, loc. P-27.
Lateral and ventrolateral views of coarse transverse bands
on incomplete phragmocone (KA 49784), X1.3.

3,7. Bactrites gaitherensis Gordon. Lower Pennsylvanian, Mor-
rowan, Gene Autry Formation, loc. P 1. 3,7. Lateral
and ventral views of incomplete phragmocone showing
faint longitudinal ornament (hypotype, SUI 43867), X1.3.

4-6. B. finisensis Mapes, n. sp. Upper Pennsylvanian, lower
Virgilian, Finis Shale Member, Graham Formation, loc.
P-23, Ramsey Farm, Texas. Ventral, lateral, and dorsal
views showing dorsal caria and septal spacing (holotype,
SUI 43920), X1.3.

PLATE 24
FIGURE

1,3,5,7-9,11-16. Orbobactrites girtyi Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation, 
1,3,5,7. Ventral, lateral, dorsal, and ventral views showing
septal spacing, ribs on orad portion of juvenile phragmo-
cone and longitudinal striae on initial chambers, loc. P-7
(holotype, SUI 43556), X33, X33, X33, X83. 4.
Ventral view of a protoconch and initial chambers, loc.
P-7 (paratype, SUI 43562), X33. 9. Dorsal? view
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of protoconch, first camera, and body chamber, loc. P-7
(Paratype, SUI 43555), X83. 1113. Lateral, dor-
sal, and ventral views showing early ontogenctic stages
with characteristically large second camera, loc. P-7 (para-
type, SUI 43557), X33. 14 16. Lateral, dorsal, and
ventral views of early ontogenetic stages with character-
istically large second camera, loc. P-8 (paratype, SUI
43568), X33.

2,4,6,10. Globtdobactrites loveladyensis Mapes, n. gen., n. sp.
Middle Pennsylvanian, Desmoinesian, Wewoka Formation,
loc. P 8. 2. Ventral view of incomplete phragmocone
showing deposit scars (paratype, SUI 42610), X33. 
4,6,10. Ventral, dorsal, and lateral views showing septal
spacing and mural deposit scars (paratype, SUI 42570),
X17.

PLATE 25
FIGURE

1,5,6. Bactrites smithwickensis Mapes, n. sp. Lower Pennsylva-
nian, upper Atokan, Smithwick Formation, loc. P-4. Ven-
tral, lateral, and dorsal views showing septal spacing (para-
type, SUI 43875), X5.

2-4. Annulobactrites strimplei Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation, loc.
P-7. Lateral, ventral, and dorsal views of a relatively com-
plete conch showing annulations and cyrtoconic phragmo-
cone in early ontogenetic stages (paratype, OU 3663), X5.

7,13,17. Rugobactrites variabilis Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation, loc.
P-8. Lateral, dorsal, and ventral views of incomplete
phragmocone showing septal spacing and repaired
"wound" on dorsum (paratype, SUI 4262), X4.2.

8-10. Bactrites sinuosus Mapes, n. sp. Middle Pennsylvanian,
Desmoinesian, Wewoka Formation, loc. P-7. Dorsal, lat-
eral, and ventral views of incomplete phragmocone (holo-
type, SUI 10981), X5.

11,12,21. ?Angustobactrites sp. Middle Pennsylvanian, Desmoine-
sian, Wewoka Formation, loc. P-9. Lateral, ventral, and
dorsal views showing septal spacing and sutural configura-
tion (SUI 43889), X5.

14-16. Globulobactrites loveladyensis Mapes, n. gen., n. sp. Mid-
dle Pennsylvanian, Desmoinesian, Wewoka Formation, loc.
P-8. Dorsal, lateral, and ventral views of juvenile phrag-
mocone without extensive deposit scars (paratype, SUI
43913), X5.

18-20. Bactrites cf. B. oweni. Upper Pennsylvanian, upper Mis-
sourian, Colony Creek Shale Member, Caddo Creek Forma-
tion, loc. P-21. Ventral, dorsal, and lateral views showing
well-developed lateral lobe and septal spacing (SUI 43934),
X5.

PLATE 26
FIGURE

1,2,6,8. ?Bactrites sp. morphotype 31. Middle Pennsylvanian,

Desmoinesian, Wewoka Formation, loc. P 8. 1,6,8.
Lateral, dorsal, and ventral views of partly complete juve-

nile phragmocone (paratype, SUI 43526), X17. 2.
Dorsal view showing the impression of wrinkle-layer (SUI

42564), X62.

3-5,7,9-13. B. retictdatus Mapes, n. sp. Middle Pennsylvanian,

Desmoinesian, Wewoka Formation. 3 5. Ventral,

dorsal, and lateral views showing sutural configuration,

loc. P-7 (paratype, SUI 43540), X17. 7. Dorsal

view of apical end showing wrinkle-layer impressions on

internal mold, Inc. P-8 (paratype, SUI 43566; see PI. 28,

fig. 7 for dorsal view of orad end), X83. 10,12.
Ventral and dorsal views of same specimen showing varia-
tion in taper rate and septal spacing, X33. 9,11,13.
Dorsal, ventral, and lateral views of incomplete phragmo-
cone, loc. P-8 (paratype, SUI 43622), X17.

PLATE 27
FIGURE

1-3,20-22. Orbobactrites tyroensis Mapes, n. gen., n. sp. Upper
Pennsylvanian, upper Missourian, Eudora Shale Member,
Stanton Formation, loc. P-15. I 3. Dorsal, ventral,
and lateral views of initial chambers (paratype, SUI
42519), X33. 2022. Ventral, lateral, and dorsal
views showing initial camerae and body chamber with
variable taper rates (holotype, SUI 42517), X33.

4-6,12-19. Bactrites woodi Mapes, n. sp. Upper Pennsylvanian,
upper Missourian, Eudora Shale Member, Stanton Forma-
tion, loc. P-15.---4 6. Lateral, dorsal, and ventral
views of septate segment of juvenile phragmocone (para-
type, SUI 42531), X17. 12,13,19. Lateral, ventral,
and dorsal views showing the sutural configurations (para-
type, SUI 42532), X33. 14. Ventral view of proto-
conch and initial chambers (paratype, SUI 42529), X33.
 15. Ventral view of protoconch and initial camerae
with faint longitudinal ornament (paratype, SUI 42530),
X33. 16-18. Ventral, dorsal, and lateral views
showing protoconch and septal orientation during early
ontogeny (holotype, SUI 42510), X33.

7-11. Orbobactrites davisensis Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Cherokee Group undifferen-
tiated, loc. P-11. 7 9. Dorsal, lateral, and ventral
views showing initial chambers of early phragmocone
(Paratype, SUI 43522), X33. 10,11. Ventral? view
of initial chambers showing well-developed longitudinal
striations (paratype, SUI 43519), X33, X83.

PLATE 28
FIGURE

1-3. Anntdobactrites strimplei Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation, loc.
P-8. Dorsal, lateral, and ventral views showing annula-
tions (paratype, SUI 42569), X17 ,

4-7,9,10. Bactrites retictdatus Mapes, n. sp. Middle Pennsylva-
nian, Desmoinesian, Wewoka Formation. 4,5,10.
Lateral, dorsal, and ventral views showing early onto-
genetic stages, septal spacing, and sutural orientation, Inc.
P-7 (holotype, SUI 43517), all X33. 6. Lateral
view of same specimen showing the protoconch with
reticulated ornament, X83. 7. Dorsal view of orad
end of SUI 43566 showing impressions of wrinkle-layer
on internal mold, loc. P-8, X83. 9. Ventral view
of protoconch showing septal spacing of initial chambers,
loc. P-7 (paratype, SUI 43518), X33.

8. ?Bactrites sp. morphotype 29. Middle Pennsylvanian, Des-
moinesian, Wewoka Formation, Inc. P-8. Ventral view
showing septal spacing at an early ontogenetic stage (SUI
42647), X33.

PLATE 29
FIGURE

1-3. Bactrites redactus Gordon. Lower Pennsylvanian, Mor-
rowan, "Witt Springs" Formation, U.S. Geol. Survey
loc. 8623 (Gordon, 1965). Lateral, dorsal, and ventral
views of an incomplete phragmocone (holotype, USNM
119019), X3.
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4,5,13. ?Angustobactrites sp. Middle Pennsylvanian, Dcsmoine-
sian, Deese Formation, loc. P-10. Lateral, dorsal, and

ventral views showing septal spacing and sutural con-
figuration (SUI 43890), X5.

6,8,14-16. Rugobactrites jacksboroensis Mapes, n. gen., n. sp. Up-
per Pennsylvanian, lower Virgilian, Finis Shale Member,
Graham Formation, loc. P 23.-6,8,16. Dorsal, lat-
eral, and ventral views showing sutural configuration and
septal spacing (holotype, SUI 43918), X3. 14,15.
Dorsal and lateral views of an incomplete phragmocone,
Ramsey Farm, Texas (paratypc, SUI 10935), X3.

7,10,11. Bactrites smithwickensis Mapes, n. sp. Lower Pennsyl-
vanian, upper Atokan, Smithwick Formation, loc. P-4.
Dorsal, ventral, and lateral views showing septal spacing
(Paratype, SUI 43876), X3.

9,12,17. Rugobactrites cf. R. jacksboroensis. Upper Pennsylva-
nian, upper Missourian, Vilas Shale Member, Stanton
Formation, loc. P-19. Ventral, lateral, and dorsal views
of incomplete phragmocone (KA 48838), X3.

PLATE 30
FIGURE

1-6,8-10. ?Bactrites sp. morphotype 14. Lower Pennsylvanian,
Morrowan, Gene Autry Formation, loc. P-1. 1 3.
Dorsal, lateral, and ventral views showing septal spacing
and sutural orientation (SUI 43601), X33. 46.
Ventral, dorsal, and lateral views showing septal spacing
(SUI 42546), X33. 8 10. Ventral, lateral, and dor-
sal views showing body chamber (SUI 42544), X33.

7,11-13,15-17. ?Bactrites sp. morphotype 26. Middle Pennsyl-
vanian, Desmoinesian, Wewoka Formation. 7. Ven-
tral view of the protoconch and initial two chambers, loc.
P-6 (SUI 42654), X33. 1113. Lateral, dorsal, and
ventral views showing initial chambers, loc. P-7 (SUI
42651), X33. 15 17. Dorsal, lateral, and ventral
views showing suture configuration and septal spacing,
loc. P-7 (SUI 42652), X33.

14. ?Bactrites sp. morphotype 25. Middle Pennsylvanian, Des-
moinesian, Wewoka Formation, loc. P-8. Dorsal view of
initial camerae (SUI 42642), X33.

PLATE 31

PLATE 32
FIGURE

1-3,5. ?Bactrites sp. morphotype 25. Middle and Upper Pennsyl-
vanian. 	  I 3. Lateral, ventral, and dorsal views of

the initial camerae and body chamber, loc. P-I5, upper
Missourian, Eudora Shale Member, Stanton Formation

(SUI 42515), X33. 5. Ventral view of initial cam-

era and body chamber, loc. P-8, Desmoinesian, Wewoka
Formation (SUI 42643), X33.

4,6-9,14-16. ?Bactrites sp. morphotype 32. Lower Pennsylvanian,

upper Atokan, Smithwick Formation, loc. P 4. 4.
Uncertain orientation of slightly distorted protoconch
showing longitudinal ornament (SUI 43627), X83. 
6. Uncertain orientation of protoconch, initial camerae,

and body chamber (SUI 43626), X33. 7,15,16.
Dorsal, lateral, and ventral views showing septal spacing

and cameral deposit scars (SUI 42553), X33. 8,9.
Ventral view of caecum and cameral deposit scars (SUI
43605), X83, X33. 14. Ventral view of a proto-
conch and initial camerae showing septal spacing without
cameral deposit scars (SUI 42548), X33.

10-13. ?Bactrites sp. morphotype 23. Middle Pennsylvanian, Des-
moinesian, Wewoka Formation. 	 10. Ventral view
of initial camerae, loc. P-6 (SUI 42655), X33. 11
13. Lateral, ventral, and dorsal views showing sutural
configuration and septal orientation, loc. P-8 (SUI 43564),
x33.

PLATE 33
FIGURE

1-3. Ctenobactrites collinsi (Miller and Unklesbay). Upper
Pennsylvanian, Missourian, Brush Creek Limestone, Har-
vey Brick Co. Quarry, Glassmere, Pa. Lateral, dorsal, and
ventral views showing small patch of shell with trans-
verse ridges as ornament (holotype, Carnegie Museum
25800), X0.8.

4,6,7. Bactrites cf. B. cherokeensis. Exact age and locality un-
known, but probably Middle Pennsylvanian, Desmoine-
sian, Cherokee Coal Cyclothems, loc. ?P-14. Ventral, later-
al, and dorsal views showing well-developed lateral lobe
and dorsal saddle (SUI 43935), X1.7.

5. Bactrites oweni Mapes, n. sp. Middle Pennsylvanian, Des-
moinesian, Cherokee Coal Cyclothems, loc. P-14. Lateral
view of incomplete phragmocone (paratype, SUI 10929),
X 2.5.

8,9. B. smithwickensis Mapes, n. sp. Lower Pennsylvanian,
upper Atokan, Smithwick Formation, loc. P-4. Lateral and
ventral views showing septal spacing and sutural con-
figuration (paratype, SUI 43878), X5.

10-13. B. postremns Miller. Upper Pennsylvanian, upper Virgil-
ian, upper Gaptank Formation, loc. P 31. 10,12,13.
Dorsal, lateral, and ventral views of incomplete phragmo-
cone, X1.3. 11. Dorsal view showing internal
wrinkle-layer recovered near Lenox, Brewster Co., Texas
(holotype, Peabody Museum, Yale University 12929A),
X4.2.

PLATE 34

1,2. Annulobactrites strimplei Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation. 
I. Apical view of earliest known chamber with an oval-
shaped outline, loc. P-7 (paratype, SUI 42615), X66.
 2. Ventral view showing annulations and deposit
scars, loc. P-8 (paratype, SUI 43524), X33.

3,6-8. ?Bactrites sp. morphotype 22. Lower Pennsylvanian, up-
per Atokan, Smithwick Formation, loc. P-4. 3. Lat-
eral? view of protoconch and initial chambers showing
longitudinal striae at first constriction (SUI 42552), X83.

FIGURE

	1-3.	 Bactrites tnexicanus Miller. Upper Permian, Guadalupian,
Capitanian Stage, loc. PR-2. Lateral, ventral, and dorsal
views showing dorsal caria (paratype, SUI 32903), X1.3.

4-6. B. gaitherensis Gordon. Lower Pennsylvanian, Morrowan,
Bloyd Formation, loc. P-3. Ventral, dorsal, and lateral
views of an incomplete phragmocone (holotype, SUI
1984), X2.5.

7-9,13. B. costattts Mapes, n. sp. Upper Pennsylvanian, upper Vir-
gilian, Gaptank Formation, loc. P-30 (same as loc. 701-R
of Cooper & Grant, 1977). 7 9. Dorsal, ventral, and
lateral views showing septal spacing (holotype, USNM
25488), all X2.5. 13. Lateral view of fine trans- FIGURE
verse ornament on same specimen, X 6.6.

10-12. B. smithwickensis Mapes, n. sp. Lower Pennsylvanian,
upper Atokan, Smithwick Formation, loc. P-4. Lateral,
dorsal, and ventral views showing septal spacing (holo-
type, SUI 43877), X2.5.
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 6. Ventral view of internal mold of protoconch
and initial chambers showing cameral deposit scars (SUI
43616), X83. 7. Ventral view of initial chambers
without deposits or deposit scars (SUI 42551), X33.
 8. Ventral view of initial chambers with cameral
deposit scars on apical camerae (SUI 43617), X33.

4,5.  ?Bactrites sp. morphotype 29. Middle Pennsylvanian, Des-
moinesian, Wewoka Formation, loc. P-8. Dorsal and ven-
tral views showing protoconch and initial septa without
cameral deposit scars (SUI 42645), X33.

9-11. Gymnobactrites shimanskyi Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation, loc. P-8.
Dorsal, ventral, and lateral views showing septal spacing
and sutural configuration; deep grooves are false septal
configuration, light grooves are real septal configuration
(Paratype, SUI 43533), X17.

PLATE 35
FIGURE

1-3,9-11. Bactrites postremus Miller. Upper Pennsylvanian, lower
Virgilian, Finis Shale Member, Graham Formation 
1-3. Lateral, ventral, and dorsal views showing faint
wrinkle-layer impressions on depressed mural area of
camerae, loc. P-24 (hypotype, SUI 43925), X5. 
9-11. Ventral, dorsal, and lateral views showing septal
spacing, loc. P-23 near the Riley Farm (hypotype, SUI
43977), X1.3.

4,8,12. B. cf. B. gaitherensis. Lower Pennsylvanian, Morrowan,
Prairie Grove Member, Hale Formation, loc. P-2. Ventral,
dorsal, and lateral views showing sutural configuration and
septal orientation (SUI 43872), X1.5.

5-7. B. cherokeensis Miller and Owen. Middle Pennsylvanian,
Desmoinesian, Cherokee Coal Cyclothem, loc. P-14. Ven-
tral, dorsal, and lateral views showing ornament? change
on internal mold (holotype, SUI 13377), X0.8.

PLATE 36
FIGURE

1,2,5. Bactrites mexicanus Miller. Upper Permian, Guadalupian,
Capitanian Stage, loc. PR-2. Ventral, dorsal, and lateral
views showing septal spacing (holotype, Peabody Museum,
Yale University 16278), X0.8.

6. B. cf. B. mexicanus. Lower Permian, Artinskian, loc.
PR-2. Apical view of a fragmentary camera showing
siphuncle at base (Peabody Museum, Yale University
16277), X1.3.

3,4,7-9. B. elcapitanensis Mapes, n. sp. Lower Permian, Artin-
skian, Roadian, loc. PR 1. 3,4,8. Dorsal, lateral, and
ventral views showing septal spacing and longitudinal
ornament (holotype, SUI 43881), X 1.3. 7,9. Dor-
sal and ventral views showing longitudinal ornament
(Paratype, SUI 43882), X1.3.

PLATE 37
FIGURE

1,2. Rugobactrites variabilis Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation, loc.
P-7. Ventral and lateral views showing septal spacing and
inclination (paratype, SUI 43529), X17.

3-8. ?Bactrites sp. morphotype 25. Middle to Upper Pennsyl-
vanian. 3 5. Ventral, dorsal, and lateral views of
the initial camerae and body chamber, loc. P-15, upper
Missourian, Eudora Shale Member, Stanton Formation

(SUI 42516), X33. 	 6 8. Lateral, ventral, and dorsal
views showing septal configuration, loc. P-8, Desmoines-
ian, Wewoka Formation (SUI 42644), X33.

9-14. Gymnobactrites shimanskyi Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation. 
9-11. Dorsal, lateral, and ventral views showing septal
spacing and sutural configuration (paratype, SUI 42659).
 12 14. Dorsal, lateral, and ventral views showing
septal spacing and sutural configuration (paratype, SUI
42656). All X17.

PLATE 38
FIGURE

1-8,11,13,14,17. Dilatobactrites missouriensis Mapes, n. gen., n. sp.
Upper Pennsylvanian, upper Missourian, Eudora Shale
Member, Stanton Formation, loc. P-15. I 3,7. Later-
al, dorsal, ventral, and apical views showing siphuncle
position, sutural configuration and septal spacing (paratype,
SUI 42526).--4. Apical view of initial chambers
showing protoconch attachment scar (paratype, SUI
42506). 5,6,8. Ventral, lateral, and dorsal views
showing protoconch, initial chambers, and sutural con-
figuration (paratype, SUI 42501). 11,13. Lateral
and dorsal views of partially complete phragmocone (hobo-
type, SUI 42503). 14,17. Lateral and ventral views
of a phragmocone showing septal spacing and orientation
and ribs (paratype, SUI 42523). All X33.

9,12,15,16,18-24. Turbobactrites eadoraensis Mapes, n. gen., n.
sp. Upper Pennsylvanian, upper Missourian, Eudora Shale
Member, Stanton Formation, loc. P 15. 9. Apical
view of initial chambers, which shows protoconch attach-
ment scar (paratype, SUI 42528), X33. 12,24. Lat-
eral and ventral views showing sutural configuration
(Paratype, SUI 42502), X33. 15,16. Ventral and
dorsal views showing abrupt expansion (holotype, SUI
42533), X33. 18. Ventral view showing expansion
rate and septal spacing (paratype, SUI 42534), X33. 
19. Ventral view of initial chambers (paratype, SUI
42528), X33. 20 23. Ventral, dorsal, lateral, and
apical views showing septal spacing, sutural configuration,
and submarginal siphuncle (paratype, SUI 42504), X33.

10. Sinuobactrites wewokensis Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation, loc.
P-6. Ventral view of protoconch and initial chambers
(Paratype, SUI 42497), X33.

PLATE 39
FIGURE

1-11,15. Sinuobactrites wewokensis Mapes, n. gen., n. sp. Middle
Pennsylvanian, Dcsmoinesian, Wewoka Formation. 
1,3,5. Dorsal, lateral, and ventral views showing inclina-
tion rate, ribs, and marginal siphuncle, loc. P-6 (paratypc,
SUI 42614). 2,7,10. Dorsal, lateral, and ventral
views showing marginal siphuncle and sutural configura-
tion, loc. P-6 (paratype, SUI 42500). 1,11,15. Later-
al, dorsal, and ventral views of an immature phragmoconc,
loc. P-7 (holotype, SUI 42494). 6,8,9. Dorsal, ven-

tral, and lateral views showing protoconch, initial camerae,

and body chamber, loc. P-6 (paratype, SUI 42495). All

X33.

12-14. S. morrowanensis Mapes, n. gen., n. sp. Lower Pennsyl-

vanian, Morrowan, Gene Autry Formation, loc. P-1. Ven-

tral, dorsal, and lateral views showing variable expansion

rates, septal spacing and sutural confi gurations (holotype,
SUI 42535), X33.
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PLATE 40
FIGURE

1,3,5. Annulobactrites strimplei Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation, loc.
P-8. Dorsal, lateral, and ventral views showing septal
spacing and annulations (holotype, SUI 42626), X17.

2,7,8,16. ?Bactrites sp. morphotype 28. Middle Pennsylvanian,
Desmoinesian, Wewoka Formation, loc. P-7. Ventral,
dorsal, dorsal, and lateral views showing protoconch, ini-
tial camerae, and body chamber (SUI 42650), X33, X33,
X83, X33.

4,9,10. ?Bactrites sp. morphotype 27. Middle Pennsylvanian, Des-
moinesian, Wewoka Formation, loc. P-6. Dorsal, ventral,
and lateral views showing septal spacing of initial cham-
bers (SUI 42653), X33.

6,12,14,15. ?Bactrites sp. morphotype 19. Lower Pennsylvanian,
upper Atokan, Smithwick Formation, loc. P 4. 6.
Ventral view showing protoconch and initial chamber (SUI
42550). 12,14,15. Lateral, ventral, and dorsal views
showing variation in septal orientation (SUI 42547). All
X33.

11,19. Bactrites reticulatus Mapes, n. sp. Middle Pennsylvanian,
Desmoinesian, Wewoka Formation, loc. P-6. Ventral
views showing increased expansion rate at orad end (SUI
43561, 43560), X33.

13,17,18. Rugobactrites variabilis Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation, loc.
P-7. Ventral, lateral, and dorsal views showing septal
spacing and orientation with weak ribs on apical end
(Paratype, SUI 43528), X17.

PLATE 41
FIGURE

1-5,7-9,11,12,14-16,21. Globulobactrites loycladyensis Mapes, n.
gen., n. sp. Middle Pennsylvanian, Desmoinesian, Wewoka
Formation, loc. P-8. 1,5,8. Lateral, dorsal, and ven-
tral views showing partial phragmocone without extensive
cameral deposit scars (paratype, SUI 42612), X33. 
2-4. Ventral, dorsal, and lateral views showing a phrag-
mocone with extensive cameral deposit scars (holotype,
SUI 42658), X33. 7. Ventral view showing exten-
sive cameral deposit scars (paratype, SUI 42608), X33.
 9,14,16. Ventral, lateral, and dorsal views showing
ventral portion of suture and septal spacing (paratype,
SUI 42611), X33. 11. Dorsal view showing cam-
eral deposit scars on lateral portions of phragmocone and
wrinkle-layer impressions on dorsum (paratype, SUI
42570; for other views see Pl. 24, figs. 4,6,10), X83.
 12,15,21. Ventral, lateral, and dorsal views with
extensive cameral deposit scars and showing beadlike
siphuncle (paratype, SUI 42610), X33.

6,10,13. Rugobactrites variabilis Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation, loc.
P-8. Ventral, lateral, and dorsal views showing variability
in taper rate from apical to orad end (paratype, SUI
43532), X33.

17-20. Gymnobactrites shimanskyi Mapes, n. gen., n. sp. Middle
Pennsylvanian, Desmoinesian, Wewoka Formation, loc.
P-7. 17,18,20. Ventral, dorsal, and lateral views
showing septal spacing and sutural configuration (hobo-
type, SUI 10970). 19. Cross section of same speci-
men showing cyrtochoanitic septal necks. All X17.
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