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PLATE 1.—SHELL STRUCTURE IN PECTINOIDS AND OTHER
PELECYPODS.

Figure
1—Outer ostracum of right valve of Pernopecten cly-
peatus Newell, n. sp., x 6o. The regular hexagonal
prisms seen on thin section are cut parallel to the
surface of shell; horizontal rows of prisms are par-
allel to growth lines. Upper Carboniferous (Penn-
sylvanian); Kansas Univ. Paleont. Type Coll., no.

350 p. 112

2a,b—Concentric crossed-lamellar structure exempli-

fied in Arca pexata Say, thin sections x 25. Recent;

Kansas Univ. Paleont. Type Coll,, no. 351. p. 25

2a—Dorso-ventral radial section showing the typical crossed-
lamellar structure in the upper part.

2b—Section cut parallel to inner surface of shell. The right
side of the figure is near to and parallel to the ventral
margin of the shell, the lamellae are oriented parallel to
growth lines.

3—Radial crossed-lamellar structure exemplified in pos-
terior auricle of left valve of Streblochondria ten-
wilineata (Meek and Worthen), photographed un-
der xylol, x 20. The lamellae are oriented at right
angles to the growth lines. Upper Carboniferous
(Pennsylvanian); Illinois Univ. no. 12,880. .._.p. 84

4—Aviculopecten sp. Thin section of right valve, x 20,
showing concentric crossed-lamellar layer, and on
right, a small area of radial crossed-lamellar struc-
ture lying on it; section near the antero-ventral
margin of an adult valve; upper margin is dorsal and
the left, anterior. Upper Carboniferous (Weston
shale, Missouri subseries, middle Pennsylvanian);
Kansas Univ. Paleont. Type Coll., no. 236.

5a, b—Outer ostracum of Pinctada vulgaris Say; show-
ing irregular polygonal prisms, similar in both
valves. Recent; Kansas Univ. Paleont. Type Coll.
no. 352. ’
sa—Section cut parallel to outer surface, x 6o.

sb—Section cut radially from the beak in a dorso-ventral direc-
tion, showing the outer prismatic ostracam and inner
nacreous ostracum, characteristic of modern Pteriidae,
x 10. The dorsal direction is toward the right.

6, 7—Right valves of Euchondria levicula Newell, n.
sp., X 6o, showing irregularly quadrate prisms ar-
ranged in radial and concentric rows; thin sections
cut parallel to outer shell surface. Upper Carbonif-
erous (Pennsylvanian) p- 107

6—Specimen from Yale Univ., Peabody Mus., no. 14,478.
7—Specimen from Kansas Univ. Paleont. Type Coll., no. 353.

8—Fibrous structure of hypostracum shown in radially
cut thin section of the adductor “‘scar” in Limipec-
ten morsei Newell, n. sp., x 6o. Upper Carbonif-
erous (lower Pennsylvanian); Kansas Univ. Pal-
eont. Type Coll,, no. 354. oo p. 69

9-11—Dunbarella whitei (Meek). Shell microstructure
of the outer ostracum. Upper Carboniferous (Pier-

Figure
son Point shale, Virgil subseries, upper Pennsyl-
vanian ); under Pony Creck bridge, 1 mile south of
Falls City, Neb.; hypotypes, Yale Univ., Peabody
Mus., no. 14,462 P- 39
9—Enlargement of thin section of outer ostracum of a right

valve, cut parallel to surface of shell, showing relative uni-
formity of the irregularly polygonal prisms, x 6o.

10—Cross section of outer ostracum in another right valve,
showing relative proportions of the short calcite prisms.

11—Enlarged view of thin section parallel to shell surface of
outer ostracum in a left valve, showing an irregularly gran-
ular, or prismatic? character,—a feature not ordinarily en-
countered in pectinoids,—the left outer ostracum ordi-
narily being homogeneous.

12— Aviculopecten exemplarius Newell, n. sp., x 6o;
antero-posterior thin section along ventral margin
of a right valve showing two layers of ostracum; the
outer prismatic layer is fairly well preserved but the
inner ostracum in this particular specimen is re-
crystallized. Upper Carboniferous (Bonner Springs
shale, Missouri subseries, middle Pennsylvanian),
near Bonner Springs, Kan.; topoparatype, Kansas
Univ. Paleont. Type Coll., no. 233.14 wcceeeeece P- 49

13—Pernopecten sp., photographed under xylol with
reflected light, x 20, inner surface of left valve
showing concentric crossed-lamellar structure; lam-
ellac elongate parallel to the shell margin. Upper
Carboniferous (Pennsylvanian); Ohio Univ.; Coll,,

no. 13977.

14, 15—DPernopecten clypeatus Newell, n. sp., thin sec-
tions x 20, showing microscopic structure of shell
substance. Upper Carboniferous (Wakarusa? lime-
stone, Virgil subseries, upper Pennsylvanian), at
Thurman, Iowa, south of the Thurman fault; para-
types, Yale Univ., Peabody Mus:, no. 14,485_p. 112
14—Inner ostracum of a left valve, section cut parallel and

near the inner shell surface, concentric crossed-lamellar
structure common to the inner ostracum of both valves.

15—Outer ostracum of a left valve cut near and parallel to the
outer surface of the shell, radial crossed-lamellar structure
found in the outer ostracum of only left valves.

16—Limipecten morsei Newell, n. sp., x 6o, thin sec-
tion parallel to outer surface showing irregular pris-
matic outer ostracum that is found only in right
valve of many Paleozoic pectinoids. Upper Carbon-
iferous (Kendrick shale, lower Pennsylvanian), Ken-
tucky; Kansas Univ. Paleont. Type Coll. no. 355.

p- 69

17—Aviculopecten exemplarius Newell, n. sp., photo-
graphed under xylol, x 15, inner surface at postero-
ventral margin of right valve, showing concentric
crossed-lamellar = structure. Upper Carboniferous
(Bonner Springs shale, Missouri subseries, middle
Pennsylvanian), Kansas Univ. Paleont. Coll., no.

23313 p- 49
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PLATE 2—DEVONIAN AND CARBONIFEROUS PTERINOPECTINIDAE
(Pseudaviculopecten, Pterinopecten, Dunbarella, Lyriopecten).

Figure
1-3—Pseudaviculopecten exacutus (Hall), Middle Dev-
onian (Hamilton group), Lake Canandaigua, New

York p- 38

13, b,—Views of ligament area and external surface of a left
valve, x 5; Yale Univ., Peabody Mus., no. 14,487.

2—A left valve showing the particularly upright and aviculo-
pectinoid form of the species, bearing a homeomorphic re-
semblance to Aviculopecien, x 5; Yale Univ., Peabody
Mus., no. 14,487.

3—A less complete specimen, x 5; Yale Univ., Peabody Mus.,
no. 14,487.

4a-c—DPterinopecten undosus Hall, genotype of Pteri-
nopecten, Middle Devonian (Hamilton group),
Moscow, N.Y.; U.S. Nat. Mus., no. 80,962__....p. 36
4a—Left valve, a hypotype, hinge view, showing ligament
grooves, X 7.
4b—Umbonal view of the same specimen, showing the rela-
tively acute beak and filose ornamentation, x 7.
4c—Same, side view, x 2.

5-7—Dunbarella rectalaterarea (Cox), x 1, Upper Car-
boniferous, (shale 8 feet above a 4-foot coal, lower
Pennsylvanian) at Oakland City, Ind.; hypotypes,
Yale Univ., Peabody Mus., no. 14,463............ p- 40

5—Two valves, showing intercalate costae of left valve and bi-
furcate costae of right valve, characteristic of Dunbarella,
which otherwise is similar to Pterinopecten; external molds
(concave impressions).
6—A specimen retaining fragments of both valves.

7—A characteristic left valve, showing the high subquadrate
form and costate auricles.

8-10—Dunbarella knighti Newell, n. sp., Upper Car-
boniferous, (lower Pennsylvanian), Missouri and
Indiana p- 40

8—A right valve and concave mold of a left valve, paratype
x 2; lower Pennsylvanian, Vermillion County, Ind.; Kan-
sas Univ. Paleont. Type Coll., no. 237.

9—A fine left valve, showing the suborbicular form, and the
obtuse, costate rear auricle, the holotype, x 1.5; Cherokee
shale, Des Moines subseries, lower Pennsylvanian, St.
Louis, Mo.; Kansas Univ. Paleont. Type Coll., no. 237.2.

10—A specimen retaining both valves, showing the characteristic
form and ornamentation, a topoparatype, x 1, same hori-

Figure
zon and locality as fig. g, Kansas Univ. Paleont. Type
Coll, no. 237.3.

11—Lyriopecten sp., wax cast of a left valve, x 1, show-
ing typical chevron ligament furrows and excavation
of interior of the beak, characteristic of the Pteri-
nopectinidae. Upper Devonian (Chemung group),
at a quarry 1 mile southwest of Southport, N.Y;
U.S. Nat. Mus., no. 89,746 p- 38

12-18—Dunbarella whitei (Meek), genotype of Dun-
barella, Upper Carboniferous (Wabaunsee group,

Virgil subseries, upper Pennsylvanian), southeast-

ern Nebraska. P- 39

12—A right valve, hypotype, x 1. Pierson Point shale, under
Pony Creek bridge, 1 mile south of Falls City, Nebr.;
Yale Univ., Peabody Mus., no. 14,462.

13—A normal left valve, one of Meek’s figured types, here
selected as lectotype, x z; probably Willard shale. “Mor-
ton’s shaft,” at Nebraska City, Nebr.; U. S. Nat. Mus.,
no. 6,983.

14—External mold (concave impression) of a right valve with
traces of outer ostracum adhering to it as a thin film of
polygonal calcite prisms, a hypotype, x 1; same collection,
horizon, and locality as fig. 12.

15—A right valve, showing the characteristic form and orna-
mentation, one of Meek’s figured paratypes, x 2; same col-
lection, horizon, and locality as fig. 13.

16a, b—A normal right valve, a hypotype, x 1 and x 4; same
collection, horizon, and locality as fig. 12.

17—A typical slab of young specimens in shale, paratypes, x 1;
same collection, horizon, and locality as fig. 13.

18—A left valve, external mold (concave impression), one of
Meek’s paratypes, x 2; same collection, horizon, and lo-
cality as fig. 13.

19,20—Psendaviculopecten princeps (Conrad), geno-
type of Pseudaviculopecten, Middle Devonian
(Hamilton group), Lake Canandaigua, N.Y.; hypo-
types, Yale Univ., Peabody Mus., no. 14,492.p. 38
19—Left valve, subinternal mold, showing faithfully the char-
acter of the chevron ligament grooves, preserved as mold

in rock matrix, x 2.

20—A characteristic right valve, x 1.




PLATE 3.—CARBONIFEROUS PTERINOPECTINIDAE (Pterinopectinella, Po-
sidonia) AND AVICULOPECTINIDAE (Aviculopecten).

Figure
1-12—Aviculopecten exemplarius Newell, n. sp.; Upper
Carboniferous (Bonner Springs shale, Missouri
subseries, Pennsylvanian), near Bonner Springs,
Kans.; type specimens, Kansas Univ. Paleont. Type
Coll,, no. 233. P- 49
1—Left valve, somewhat longer and more orbicular than
ordinary for the species, topoparatype, x 2, no. 233.12.
2a—Left valve, topoparatype, x 2, no. 233.7; 2b—Part of 2a,
showing smooth yet unworn beak, x 3.
3—Right valve, topoparatype, x 5, no. 233.16.
4—Small right valve, showing the characteristic flat, bifur-
cate costae of the genus, topoparatype, x 2, no. 233.9.
sa—Left valve, a specimen in which costae of the posterior
auricle extend only about one-fifth of distance from beak
to rear margin, holotype, x 2, no. 233.0. sb—Ligament
area of same, striated by growth lines, the front margin
of resilifer, originally straight, has suffered slight abrasion
during preparation, holotype, x 2.
6a—Ligament area of a fragmentary right valve, topoparatype,
X 3, no. 233.11; 6b—Inner view of same.
7,8—Left valves, topoparatypes, x 1.
9—Small right valve showing characteristic flat, bifurcate
costae of the genus, topoparatype, x 2, no. 233.6.
10—Inner view of fragmentary right valve, a topoparatype, x 3,
no. 233.3.
11—Right valve, a topoparatype, x 6, no. 233.10.
12—Internal mold of left valve, showing part of musculature,
a topoparatype, x 3, no. 233.5.

13—Pterinopectinella nodulosa (De Koninck), after De
Koninck, x 1; Lower Carboniferous, Visean, Etage
I1, Belgium; introduced for comparison.

14, 18-24—Pterinopectinella welleri Newell, n. sp.,
genotype of Pterinopectinella; (Upper Carbonifer-
ous (middle and upper Pennsylvanian), Kansas,
Missouri, Texas. p- 41

14—A small right valve, paratype, x 3; Missouri subseries
(probably Argentine limestone), middle Pennsylvanian,

Figure
Kansas City, Mo.

18—A left valve, showing clearly forward obliquity that is
characteristic of the genus, a paratype, x 1; Virgil subseries
(supposedly from Oread limestone), upper Pennsylvanian,
Melvern, Kans.; Kansas Univ. Paleont. Type Coll., no.
357-

193, b—Side and posterior views of the internal mo'd of a left
valve, holotype, x 1; Stanton limestone, Missouri subseries,
middle Pennsylvanian, cement plant quarry, Fredonia,
Kans.; Kansas Univ. Paleont. Type Coll, no. 358.

1gc—Enlargement of the hinge area, showing chevron grooves
characteristic of the Pterinopectinidae, holotype, x 3.

20a, b—Enlargement of portion of a left valve, paratype, show-
ing short blunt spines, x7 and x1; Westerville, lime-
stone, Missouri subseries, middle Pennsylvanian, Kansas
City, Mo.; U. S. Nat. Mus., no. 27,881.

21—Fragment of a right valve showing characteristic bifurcate
costae, paratype, x 1; Palo Pinto limestone, Missouri sub-
series, middle Pennsylvanian, 3 miles west of Strawn, Tex.;
Yale Univ., Peabody Mus., no. 14,491.

22—Side veiw of a left valve, topoparatype, x 1; Kansas Univ.
Paleont. Type Coll., no. 359.

23—Left valve of a juvenile specimen, paratype, x 5; presum-
ably from Oread limestone, Virgil subseries, upper Pennsyl-
vanian, Melvern, Kans.; Kansas Univ. Paleont. Type Coll.,
no. 360.

24—A well-preserved but fragmentary left valve, paratype, x
3; Argentine limestone, Missouri subseries, Middle Penn-
sylvanian, Kansas City, Mo.; Kansas Univ. Paleont. Type
Coll., no. 361. .

15-17—DPosidonia fracta (Meek); Upper Carboniferous
(lower Mercer limestone, upper Pottsville, lower
Pennsylvanian), Rock Hollow, Vinton County,
Ohio. . p- 37
15, 16—Left and right valves (after Morningstar) showing the
Juvenile form, syntypes of Posidonia vintonensis Morning-
star, placed here in the synonymy of P. fracts, x 2; Ohio
Univ., no. 15,278.
17—A right valve (after Morningstar), one of the original syn-
types of P.girtyi, x1, also placed in synonymy of p.
fracta; Ohio Univ., no. 15,275.
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PLATE 4—CARBONIFEROUS AND PERMIAN AVICULOPECTINIDAE
(Aviculopecten).

Figure
1-3—Aviculopecten arctisulcatus Newell, n. sp., Upper
Carboniferous (Brownville limestone, uppermost
Virgil subseries, upper Pennsylvanian), 1 mile
north of Reece, Kans.; Kansas Univ. Paleont. Type
Coll., no. 235, ..t p. 50
1—Left valve, holotype, x 2, no. 235.

2—Left valve showing clearly the subglobose form of many
of the specimens, topoparatype, x 1; no. 235.1.

3—Left valve, topoparatype, x 1; no. 235.2.

4-9—Aviculopecten occidentalis (Shumard), Upper
Carboniferous (Westerville limestone, Missouri
subseries, middle Pennsylvanian ), near Kansas City,
Mo.; Kansas Univ. Paleont. Type Coll.; no. 234.

p. 51

4—Left valve, hypotype, x 1; no. 234.1.
5a, b—Side and hinge views of right valve, x 2; no. 234.2.
6—Right valve, x 1; no. 234.5.

7—A left valve, hypotype, x 1; no. 234.

8a, b—Another left valve, hinge and external views, showing
the very narrow ligament area of the species, hypotype,
x 2 and x 1; no. 234.3.

9—Left valve, x 1; no. 234.4.

10-12—Aviculopecten exemplarius Newell, n. sp., Upper
Carboniferous (Bonner Springs shale, Missouri
subseries, middle Pennsylvanian), near Bonner
Springs, Kans.; Kansas Univ. Paleont. Type Coll.,

no. 233. P- 49.

10—Right valve, topoparatype, x 2; no. 233.8.

11—A right valve, topoparatype, x 2; no. 233.

12a-b—A fragmentary left valve, juvenile, x5, showing the
resilifer and ornamentation; no. 233.

13-14—Aviculopecten germanus Miller and Faber, Up-
per Carboniferous, (beds of Des Moines age, lower
Pennsylvanian), Elkhorn Creek, Ky. ... P- 55
13a—Left valve, x 3, here designated the lectotype; 13b—En-
largement of part of rear auricle, photographed under

xylol to show crossed lamellar structure, x 20; Chicago
Univ., Walker Mus., no. 8,778.

Figure
14—A topoparatype, x 3, having a less oblique form than the
lectotype, Chicago Univ., Walker Mus., no. 8,779.

15, 16—Aviculopecten eaglensis (Price), Upper Car-
boniferous (Eagle limestone, Pottsville, lower
Pennsylvanian), left valves, syntypes, x 2, after
Price. These specimens have not been located.

p- 54

17, 18—Aviculopecten kaibabensis Newell, n. sp., Per-
mian (upper part Kaibab limestone), near Coon
Butte at bridge over Padre Canyon on highway east
of Flagstaff, Ariz.; Kansas Univ. Paleont. Type

Coll., no. 361. p. 6o

17—Squeeze of topoparatype, left valve, x 1; no. 361.2.

18—Holotype, left valve, x 1; no. 361.1.
19-22—Aviculopecten mazonensis Worthen, Upper

Carboniferous, type specimens from beds of Des
Moines age (lower Pennsylvanian), Mazon Creek,
Grundy County, Il ... . p- 56

19—Shell surface of left valve, topotype, x 20; in the upper
two-thirds is shown a homogeneous layer covered with
growth lines; apparently this outer layer is a remnant of
periostracum because it covers the prismatic outer ostra-
cum shown in the lower third of the view; Yale Univ.,
Peabody Mus., no. 14,454.

20—Shell surface, outer ostracum, left valve of a topotype,
x 20, showing polygonal molds of prisms; the occurrence of
prismatic outer ostracum in a left valve appears to be
peculiar to this species and extraordinary for pectinoids in
general; Yale Univ., Peabody Mus., no. 14,458.

21a—Squeeze of hinge, showing narrow area and small resilifer,
holotype, x 4; the ridge above the resilifer is not a normal
feature of the shell but appears to mark a fracture; Illinois
State Mus., no. 2,592.

21b—Left valve, holotype, x 1.

22—Squeeze of a topotype, left valve, x 2, Illinois State Mus.,
no. 13,190.

23—Aviculopecten coxanus Meek and Worthen. A left
valve, showing the peculiar configuration and lack
of obliquity, holotype, x 3; Adams County, Il
Upper Carboniferous (beds of Des Moines age,
lower Pennsylvanian), Illinois Univ., no. 10,931.
- p. 56




PLATE 5—AVICULOPECTINIDAE FROM CARBONIFEROUS AND PERMIAN
ROCKS.

Figure .
1, 2—Aviculopecten? coreyanus White. Permian
(Manzano) group; U.S. Nat. Mus., no. 8,522.

P- 59

1.—Left valve, topoparatype, x 1.
2—TLeft valve, designated here as lectotype, x 1.

3—Aviculopecten mccoyi Meek and Hayden. Left
valve, holotype, x 2; lower Permian (Big Blue
series). U.S. Nat. Mus., no. 2,521, ... p- 57

4—Aviculopecten girtyi Newell, n. sp. Left valve,
holotype, x 1; Permian (Word formation), Glass
Mountains, Tex.; Texas Univ., no. 12,310....... p. 58

5, 6—Aviculopecten balensis Mather. .. P- 59

s—Left valve, squeeze of holotype, x 5; Upper Carboniferous,
(Morrow, lower Pennsylvanian); Chicago Univ., Walker
Mus., no. 16,051.

6—Left valve, squeeze of topoparatype, x 5; Chicago Univ.,
‘Walker Mus., no. 16,051.

7—Aviculopecten occidentalis (Shumard). Left valve,
holotype, copied from Shumard, x 1; Upper Car-
boniferous (upper Kansas City or Lansing group,
middle Pennsylvanian), specimen has been de-
stroyed by fire. p. 51

8-10—Aviculopecten  vanvleeti Beede.  Permian
(Whitehorse sandstone); Kansas Univ. Paleont.
Type. Coll. p- 57
8—Left valve, hypotype, x 1; selected by Beede as neotype
when the holotype was destroyed by fire; no. 363.1.
9—Left valve, hypotype, x 1, no. 363.2.

Figure
10—Left valve of the holotype of Aviculopecten oklahomaensis
Beede, placed here in synonomy with A. vanvleeti, x 1;
no. 363.3.

113, b—Aviculopecten gryphus Newell, n. sp. ... p- 58

11a—Posterior view of left valve, holotype; x 1; Permian (Word
formation), Glass Mountains, Tex.; Texas Univ., no.
12,311.

11b—Side view of same specimen, showing narrow projecting
beak and distinct sulcus on posterior part of the shell
body, x 1.

12-15—Aviculopecten  planoradiatus McCoy. Typ:

specimens of the genotype of Aviculopecten, Car-

boniferous limestone (Mississippian), Derbyshire,

England. . S P- 45

12a—Hinge view, small left valve, showing deep anterior auri-
cular sulcus, slightly overhung by the umbonal fold, para-
type, x 1; Sedgwick Mus., Cambridge Univ., no. Ag,990.

12b—Lateral view of the same.

13a—Small left valve, paratype, x1; Sedgwick Mus., Cam-
bridge Univ., no. As,993. 13b—DBeak of same, showing
intercalate ornamentation on the juvenile parts of the
shell, x 3.

14—Left valve of a topoparatype, x 1; Yale Univ., Peabody
Mus., no. 14,460.

15—Left valve, holotype, x 1, Sedgwick Mus., Cambridge Univ.,
no. As,988.

16— Aviculopecten bellatulus Newell, n. sp. View of wax
cast of left valve, showing the large number of reg-
ularly arranged coarse and fine costae, holotype, x 2;
Permian (upper Kaibab limestone), where the
highway east of Flagstaff, Ariz., crosses Padre Can-
yon; Kansas Univ. Paleont. Type Coll., no. 364.
p. 61
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PLATE 6.—AVICULOPECTINIDAE FROM CARBONIFEROUS AND PERMIAN
ROCKS.

Figure
1,2— Aviculopecten gradicosta Newell, n. sp......... p- 53

1—Left valve, holotype, x 2; Upper Carboniferous (Wester-
ville oolitic limestone, middle Pennsylvanian); Kansas
Univ. Pateont. Type Coll., no. 365.

2—Left valve, paratype, x 1; Upper Carboniferous (Stanton
formation, middle Pennsylvanian), Kansas. Kansas Univ.
Paleont. Type Coll., no. 366.

s—Aviculopecten  phosphaticus Girty. Left valve,
showing relatively long hinge and curiously small
shell body; wax cast of holotype, x 4; Middle Per-
mian (Phosphoria formation), Wyoming; U.S.
Geol. Survey, n0. 1,737.1. coeeceeremememecenenececacns P- 54

4-6—Aviculopecten moorei Newell, n. sp. Upper Car-
boniferous (Kereford limestone, upper Pennsyl-
vanian), Nebraska; type specimens, Yale Univ.,
Peabody Mus., no. 14,452. p- 52
4—View of inner surface of outer prismatic ostracum, a right
valve, topoparatype, x 1. This specimen is of special inter-
est in showing particularly well how the inner ostracum,
which lacks growth lines and fine ornamentation, may be
dissolved, leaving the perfectly preserved outer ostracum
intact. Traces of the hinge plate are shown. Compare
fig. 6b, Pl 3.

5—Left valve, holotype, x 1.

6—A well-preserved fragmentary left valve, topoparatype, x 1.

7-10—Aviculopecten nodocosta Newell, n. sp. ——...p. 53

7—Left valve, holotype, x 1; Lower Permian (Burr limestone),
Nebraska; Yale Univ., Peabody Mus., no. 14,453.

8, 10—Two left valves, topoparatypes, x 1; Lower Permian
(Burr limestone), Nebraska; Yale Univ., Peabody Mus.,

no. 14,453.
9—A paratype, x 1; Lower Permian (Florena shale), Kansas;
Kansas Univ. Paleont. Type Coll,, no. 367.

11-12b—Aviculopecten peculiaris Newell, n. sp. Type
specimens, x 1; Lower Permian (Fort Riley lime-
stone) 1 mile east of Marysville, Kans........... p. 62
11—Interior view of a right valve, showing unique convexity

Figure
as seen internally; this valve is concave from front to back

as viewed externally, being unlike typical Avicalopecten in
which the right valve is slightly convex; wax cast made
from a paratype in Kansas Univ. Paleont. Type Coll,
no. 368.2.

12a, b—Views of an internal mold of a left valve, showing high
convexity reminiscent of Psexdomonotis; the latter genus,
however, does not have extended posterior auricles or
bifurcate costae on the right valve; holotype, Kansas Univ.
Paleont. Type Coll., no. 368.1.

13-16b—Aviculopecten basilicus Newell, n. sp. ...._p. 52

13—Left valve, holotype, x 1, Upper Carboniferous (Haskell
limestone, upper Pennsylvanian), Kansas; Kansas Univ.
Paleont. Type Coll., no. 369.

14, 15—Paratypes, x1; Upper Carboniferous (Graham shale
upper Pennsylvanian), Texas; Yale Univ., Peabody Mus.,
n0. 14,451.

16a, b—Right valve, a topoparatype, x 1; Upper Carboniferous
(Haskell limestone, upper Pennsylvanian), Kansas; Kansas
Univ. Paleont. Type Coll, no. 370. a—View of ligament
area, x 2; b—Side view, x 1.

17, 18—Aviculopecten sumnerensis Newell, n. sp. Type
specimens, x 1; from Lower Permian (Big Blue
series), Kansas. p. 61
17—Side view of a wax cast of the left valve, showing broadly
flaring umbonal slopes and relatively coarse costae, holo-
type; Lower Permian (basal Herington limestone), 3 miles
northwest of Hanover, Kans.; original in Kansas Univ.
Paleont. Type Coll.,, no. 371.1.

18—A topoparatype in which the orbicular form and wide um-
bonal angle are typically developed; Kansas Univ. Paleont.
Type Coll., no. 371.2.

19a-c—Fasciculiconcha knighti Newell, n. sp. Holotype
and paratypes, x 1; Upper Carboniferous (Wester-
ville limestone, middle Pennsylvanian), Kansas
City, Mo. ... p- 65
19a—A nearly complete left valve, a topoparatype, x1. U. S.

Nat. Mus., no. 46,377. .

19b, c—Front and rear views, showing extraordinary convexity
characteristic of the species, x 1.




PLATE 7—AVICULOPECTINIDAE

Figure
1-3, 5, 6—Fasciculiconcha knighti Newell, n. sp.; Up-
per Carboniferous (Westerville limestone, middle
Pennsylvanian), Kansas City, Mo................. p. 65
1—Internal mold of a left valve, showing musculature and
hinge characters, a topoparatype, x 1; U. S. Nat. Mus,,
no. 46,377.
2a, b—Rear and side views of a fine left valve, a topoparatype,
x 1; Kansas Univ. Paleont. Type Coll., no. 372.2.

3—A well-preserved but fragmentary left valve, a topopara-
type, x 1; U. S. Nat. Mus., no. 46,377.

sa—Hinge view of a small, well-preserved left valve, a topo-
paratype, x2; Kansas Univ. Paleont. Type Coll.,, no.
372.3. 5b—The same, side view, x 2.

6—A robust, nearly complete left valve, lacking a small part
of the posterior margin, holotype, x 1; Kansas Univ. Pal-
eont. Type Coll.,, no. 372.1.

4—Fasciculiconcha scalaris (Herrick). A left valve,
showing characteristic irregular intercalation of
costae at a comparatively mature stage of growth;
convexity is markedly less than in other species of

FROM CARBONIFEROUS ROCKS.

Figure
* the genus, holotype, x 2; Upper Carboniferous
(lower Mercer limestone, lower Pennsylvanian),
Bald Hill, near Newark, Ohio; U.S. Nat. Mus.
. p- 66

7, 8—Fasciculiconcha providencensis (Cox); Upper
Carboniferous (lower Pennsylvanian). ... p. 66
7—A large left valve showing the form and ornamentation of
the holotype, x 1 (reproduced after Cox); original speci-
men is apparently lost; (lower Pennsylvanian) limestone
cap rock of the main coal, No. 11, at Providence, Hopkins

County, Ky.

8—A small left valve, poorly preserved but showing flaring
umbonal slopes and relatively low convexity as compared
with F. knighti, n. sp., a hypotype, x 1; lower Pennsylvan-
ian, Brazil, Ind.; U. S. Nat. Mus., no. 80,338.

9—Limatulina radula De Koninck, after De Koninck,
designated here the genolectotype of Limatulina;
left valve, x 1; Lower Carboniferous, Viséan, Etage
I1I, Belgium. ........ p. 62
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PLATE 8 —AVICULOPECTINIDAE FROM CARBONIFEROUS AND PERMIAN
ROCKS.

Figure
13, b—Fasciculiconcha providencensis (Cox). A frag-
mentary specimen retaining parts of both valves, a
hypotype, x 1; Upper Carboniferous (Millsap Lake
formation, lower Pennsylvanian), Texas; Kansas
Univ. Paleont. Type Coll., no. 373. ... p. 66
1a—View of left valve.

1b—View of right valve, same individual, showing intercalate
costellae.

28, b—Fasciculiconcha knighti Newell, n. sp., en-
larged views of a wax cast of the mold of a left valve,
showing well resilifer and ligament area, paratype,
x 3; Upper Carboniferous (Westerville limestone,
middle Pennsylvanian), Kansas City, Mo.; U.S.
Nat. Mus., no. 80,377. p- 65

3-5b—Obliquipecten laevis Hind, the genotype of
Obliquipecten Hind, type specimens, Carbonifer-
ous limestone (Mississippian), Settle, England.
p- 89

3—A normal, mature right valve, lacking part of the rear

Figure

margin, a paratype, x 1; Sedgwick Mus., Cambridge Univ.,
no. As,983.

4—A relatively large, incomplete right valve having an un-
usually broad byssal notch, and a proportionally greater
height than ordinary, a paratype, x2; Sedgwick Mus.,
Cambridge Univ., no. As,987.

53, b—View of ligament area, showing oblique resilifer, x 3,
and side view, x 114, a left valve, designated here as lecto-
type; Sedgwick Mus., Cambridge Univ., no. As,98s.

6a-d—Deltopecten illawarensis (Morris), genotype
species of Deltopecten. Plastotypes of lectotype and
paratype, x 1, from Permian of Illawara, New South
Wales, now in the British Mus. of Nat. History,
no. 96,893. p. 63
6a—TLeft (?) valve of lectotype.
6b—Portion of paratype (right [?] valve) broken away to
show right (?) valve of lectotype.
6c—Hinge aspect of lectotype; lower valve (left?) appears to
be slightly flatter than the opposite valve but the lower
convexity might possibly be the result of distortion.
6d—Rig]ht (?) valve of paratype with small area of lectotype
visible.




PLATE 9—AVICULOPECTINIDAE

Figure
13, b—Limipecten grandicostatus Girty, left and right
views, holotype, x 1; Upper Carboniferous (Way-
land shale, upper Pennsylvanian), near Graham,
Tex.; U.S. Nat. Mus., n0. 27,103, wceceeececnenn. p- 69

2-6—Limipecten texanus Girty. 2-4, 6 from Upper
Carboniferous (Wayland shale, upper Pennsyl-
vanian ), near Graham, Tex; 5 from Jacksboro for-
mation, near Jacksboro, Tex. ......cococooeeee p. 68
23, b—Side and cardinal views of left valve, a topoparatype,

x 1; U.S. Nat. Mus., no. 27,102.

3a—Part of lower (right) valve shown in 3b, showing differ-
entiation of an exceedingly thin film of prismatic outer
ostracum (a), and a well-defined fibrous hypostracum (b),
x 5; U. S. Nat. Mus., no. 27,102.

3b—Dorso-ventral section of same specimen, normal to the
hinge through shell; the lower (right) valve has slipped

FROM CARBONIFEROUS ROCKS

Figure
to the left (dorsally) a short distance in respect to the
upper one.

3c—Postero-dorsal view of same.

3d—Postero-dorsal part of right valve of same specimen, x 1.
4a—Left valve, holotype, x 1, U. S. Nat. Mus., no. 27,102.
4b—Posterior view of the same specimen, x 1.

4c—Right valve of same, x 1.

4d—Right valve, showing slight mutilation of the ligament
area and giving the erroneous impression of a posterior
hinge tooth, x 2.

4e—Enlarged portion of left valve, holotype, x 3; U.S. Nat.
Mus., no. 27,102.

sa-c—Cardinal, interior and side views of a hypotype, x 1,
from the Jacksboro formation (middle Pennsylvanian),
Texas; Yale Univ., Peabody Mus., no. 14,470.

6—Enlarged portion of middle of ventral margin, a right valve,
a topoparatype, x 3 (shown also in pl. 10, fig. 2¢); U. S.
Nat. Mus., no. 27,102.
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PLATE 10.—AVICULOPECTINIDAE FROM CARBONIFEROUS AND PER-
MIAN ROCKS

Figure

1 Limipecten koninckii (Meek and Worthen). Right
valve, x 1, retaining chiefly the nacreous part of the
shell, with only a small area of prismatic outer
ostracum near the front margin. Upper Carbonif-
erous (Des Moines beds, lower Pennsylvanian),
Alpine, Iowa, holotype; Illinois Univ., no. 12,877.

p- 69.

2a-c—Limipecten texanus Girty, genotype of Limipec-
ten. Cardinal, left and right views, topoparatype,
x 1. Upper Carboniferous (Wayland shale, upper
Pennsylvanian), near Graham, Tex; U.S. Nat.
Mus., no. 27,102. p- 68

3, 4—Limipecten latiformis (Shimer). Plastotypes,
x 1.5, of specimens from the Lake Minnewanka
section (Permian), Alberta p- 70

3—Right valve, topoparatype, Victoria Mem. Mus., Ottawa,
no. 4863C.

4—Right valve, holotype, Victoria Mem. Mus., Ottawa, no.
4863A.

Figure .
5-7b—Limipecten morsei Newell, n. sp.; Upper Car-
boniferous (Kendrick shale, lower Pennsylvanian),
Kentucky. p. 69
5—Hinge view showing resilifers, topoparatype, x 1; Yale Univ.,
Peabody Mus., no. 8,146.
6a-7b—Views of the holotype from Cow Creek, Floyd County,
Ky., in the paleontological collections of Mississippi State
College.
6a—View of the surface on the ventral area of the left valve,
showing spiny processes of intercostal furrows, character-
istic in left valves of the genus, x 3.
6b—Enlarged view of the scaly surface along the posterior
umbonal slope of the same specimen, x 3.

6c—Left valve, retaining the thin outer ostracum, which has
been pulled off in places exposing the massive nacreous
layer, holotype, x 1, Upper Carboniferous (Kendrick, lower
Pennsylvanian), Cow Creek, Floyd County, Ky.

7a—Enlargement of surface of right valve of same individual
showing the way in which the ornamentation is largely de-
veloped on the outer prismatic ostracum where the outer
film of ostracum is peeled off there is only an obscure re-
flection of the surface ornamentation on the massive na-
creous layer, x 3.

7b—Fragment of the right valve of holotype showing marked
reticulose ornamentation, x 1.




PLATE 11.—CARBONIFEROUS AVICULOPECTINIDAE.

Figure
—4—chulopecten flabellum (Price). Types, Upper
Carboniferous (Kanawha formation, lower Pennsyl-
vanian), West Virginia. p. 6o
1—A left valve, normal except in having a somewhat ex-
ceptional quadrate front auricle, lectotype, x3; West
Virginia Geol. Survey, no. 507. (Price’s Loc. 76).
2a—A left valve, juvenile, a topoparatype, x 7; West Virginia
Geol. Survey, no. 507.
2b—Same, x 3.

3—Fragmentary right valve, a paratype, showing bifurcating
costae characteristic in right valves of the genus, a para-
type, x 3; West Virginia Geol. Survey, no. 638.

4—A left valve, lacking the rear auricle, a paratype, x 3; West
Virginia Geol. Survey, no. 5o7.

5a, b—Limipecten wewokanus Newell, n. sp. Holo-
type, Upper Carboniferous (top of middle Wewoka
shale, lower Pennsylvanian), 51-2 miles west of
Okmulgee, Okla. ~Pp. 71

sa—Enlarged portion of shell surface of the holotype showing

distinctive ornamentation, x 3; Kansas Univ. Paleont. Type
Coll,, no. 374.

sb—The same, a left valve, x 1.

Figure .
6a-8b—Limipecten docens (McCoy). The species on
which was based the original misconceived diag-
nosis of Aviculopecten, metatypes, black Carbonif-
erous limestone (Mississippian), Lowick, North-
umberland, England; specimens said to be in Mec-
Coy’s possession at the time of his first diagnosis of
Aviculopecten. The species is not eligible for the
genotype of Aviculopecten because it was treated
anonymously in the original diagnosis of Avicu-
lopecten. p. 68
6a-d—A well-preserved but incomplete left valve, showing a
ligament area and resilifer, originally thought to be lacking
in the species; Sedgwick Mus., Cambridge Univ., no.
As,679. 6a—Side view, x 1; 6b—A detail of ornamenta-
tion, x 3; 6c—Umbonal view showing intercalate addition
of costae during shell growth, x 4; 6d—Ligament area, x 4,
showing typical resilifer of the Aviculopectinidae, originally
covered by matrix and not observed by McCoy.
7a, b—A nearly perfect internal mold of a left valve, showing
musculature and plicated periphery, x 1 and x 3; Sedgwick
Mus., Cambridge Univ., no. Ag,678.
8a, b—A well-preserved but fragmentary internal mold of a
left valve, showing musculature, x1 and x3; Sedgwick
Mus., Cambndge Univ., no. Ag,680.
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PLATE 12—CARBONIFEROUS AND PERMIAN AVICULOPECTINIDAE.

Figure
fa—;——Acantbopecten meeki Newell, n.sp. _....__...p.73

1a, b—Paratype, from an unknown horizon, possibly Stanton
formation, in Douglas County, Kans.; Kansas Univ. Pal-
eont. Type Coll., no. 375. 1a—Umbonal view, showing
reticulate ornamentation and prosocline shape of juvenile
stages; the hinge line to the left of the beak, although off-
set by a fracture, is complete, x 4. 1b—Side view of same
shell, showing peculiarly elevated and broad vaulted la-
mellae, which ordinarily are broken away in rock matrix,
X 2.

2a—Side view of left valve showing the relatively broad and
rounded costae characteristic of the species, holotype, x 1.
This specimen illustrates the usual appearance of speci-
mens broken out of limestone; compare with the more
perfect specimen shown in 1b.

2b—Front view, holotype; Upper Carboniferous (Wester-
ville oolitic limestone, middle Pennsylvanian), Kansas City,
Mo.; Yale Univ., Peabody Mus., no. 8,148.

3——Cardinal view of part of a left valve, showing the oblique
resilifer typical of many Aviculopectinidae; Acanthopecten
has erroneously been considered to lack such resilifers,
but Meek pointed out long ago that the inner ostracum
of pelecypods, including the hinge, is commonly dissolved
in fossils; a topoparatype, x4; Upper Carboniferous,
(Westerville limestone, middle Pennsylvanian), Turner,
Kans.; Kansas Univ. Paleont. Type Coll.,, no. 376.1.
4—Left valve retaining prominent peripheral spines, but in
other respects imperfect, a topoparatype, x 1; Kansas Univ.
Paleont. Type Coll., no. 376.2.

5—A left valve, showing symmetrically flaring umbonal slopes
characteristic of the species, a topoparatype, x 1; Upper
Carboniferous (Westerville limestone, middle Pennsyl-
vanian), Turner, Kans.; Kansas Univ. Paleont. Type Coll.,
no. 376.3.

6a, b—Acanthopecten sp., juvenile x 4. Upper Car-
boniferous (Strawn group, lower Pennsylvanian),
Mineral Wells, Tex.; Yale Univ., Peabody Mus.,
no. 14,489.
6a—View of right valve; 6b, View of left valve.

7a, b, 13-15b—Acanthopecten coloradoensis (New-
berry). P- 75

7a—Posterior view of an imperfect and somewhat defaced
specimen ,x 1; 7b—side view of same, x 1. Permian (Word
formation), West Texas; Texas Bur. Econ. Geology, no.
12,312,

13—Wax cast of a small fragment of a large left valve, the
lectotype, x2; Permian (Kaibab limestone), near the

Figure
mouth of the little Colorado River, Ariz.; Columbia
Univ., no. 14,203.

14—A poorly preserved subinternal mold of a left valve, on
which compaction has impressed a trace of external orna-
mentation, a paratype, x 1; Permian (Kaibab limestone),
at the mouth of the Little Colorado River, Ariz.; Colum-
bia Univ., Geol. Mus., no. 6,392G.

15a-b—Profile and wax cast, made from a nearby perfect silici-
fied mold, showing well the orbicular form and peculiar
ornamentation of the species, x 2; Permian (Kaibab lime-
stone), near Grand Canyon, Ariz.; Yale Univ., Peabody
Mus.

8a-10—Acanthopecten carboniferus (Stevens). __p. 72
8a-c—A topotype of Acanthopecten carboniferus (Stevens);
Upper Carboniferous (Centralia formation, middle
Pennsylvanian), Crooked Creek, Marion County, IIL;
Illinois Geol. Survey. 8a—A wax cast of a natural mold
showing a narrow costa at the crest of each plication; this
feature is inconspicuous in most specimens so that it may
not be an invariable characteristic of the species carbonif-
erus, X 3. 8b—Profile of the shell surface taken near
the ventral margin, x 3. 8c—Part of a natural external
mold from which the wax cast in 8a was made, x 7.

9—A rare right valve showing ornamentation and form, one
of Meek’s hypotypes, x 3; Upper Carboniferous (Willard
shale, upper Pennsylvanian), Rockford, Nebraska City,
Nebr.; U.S. Nat. Mus., no. 6,508.

10—A left valve illustrative of the shell to which Geinitz
applied the name Pecten hawni, placed here tentatively
in the synonomy of Acanthopecten carboniferus
(Stevens), one of Meek’s hypotypes, x 2; Upper Carbonif-
erous (Willard shale), Rockford, Nebraska City, Nebr.;
U.S. Nat. Mus., no. 6,508.

11—Acanthopecten laqueatus (Girty). A left valve,
showing well the narrow umbonal angle, fine
costae, and broadly spaced concentric fila, holo-
type, x 2; Upper Permian (middle part of the Cap-
itan formation), Guadalupe Mountains, West
Texas; U.S. Geol. Survey, no. 416. oo p. 76

12—Acanthopecten delawarensis (Girty). A poorly pre-
served left valve, showing the simple costate orna-
mentation of Acanthopecten, holotype, x 2; Per-
mian (Delaware Mountain formation), West
Texas; U.S. Geol. Survey, no. 417. oo P- 75



PLATE 13.—CARBONIFEROUS AND PERMIAN AVICULOPECTINIDAE.

Fi
ffl;—Clavico-sta echinata Newell, n. sp. Type speci-
mens of the genotype of Clavicosta Newell, new

gen. .. P- 79
1—A characteristic right valve, a paratype, x 3; Upper Car-
boniferous (Oread limestone, upper Pennsylvanian, Con-
dra’s zone B), quarry at Snyderville, Neb.; Yale Univ.,
Peabody Mus.

2—A somewhat worn right valve tentatively referred to the
species, a paratype, x 2; Upper Carboniferous (just above
the Howard limestone, upper Pennsylvanian), Barroum
Ranch, near Foraker, Osage County, Okla.; Kansas Univ.
Paleont. Type Coll., no. 377.

3a-c—Umbonal view, x3; view of the ligament area with
oblique resilifer, x 7; and side view x 3; of a characteristic
left valve; Upper Carboniferous (“South Bend” limestone,
middle Pennsylvanian), 2 miles northeast of South Bend,
Tex.; Yale Univ., Peabody Mus., no. 14,484.

4—A left valve, referred somewhat doubtfully to the species
because of the nearly smooth intercalate second order
costae, a paratype, x 2; Lower Permian (Americus lime-
stone), Elmdale, Kans.; Yale Univ., Peabody Mus., no.
14,483.

sa-c—Right, cardinal, and left views of a fragmentary speci-
men, holotype, x 1; Lower Permian (lower Eiss limestone),
west of cemetery northwest of Strong City, Kans.; Yale
Univ., Peabody Mus., no. 14,480.

6a-10—Annuliconcha interlineata (Meek and Worth-

en). N p. 76

6a—A well-preserved left valve, topotype, x 3; Upper Car-
boniferous (Lasalle limestone, middle Pennsylvanian),
Lasalle, I11.; U.S. Nat. Mus., no. 80,348. 6b—The same
specimen, showing the growth changes and ornamentation
at the beak, x 7. 6c—Cardinal view of the same showing
the resilifer, x 6.

Figure
7—A very rare right valve, x2; Upper Carboniferous (un-
known horizon in the Kansas City or Bronson group),
Kansas City, Mo.; Kansas Univ. Paleont. Type Coll., no.

379-

8a—A very fine left valve, the holotype, x 3; Upper Carbonif-
erous (Lasalle limestone), Lasalle, Ill; Illinois Univ.,
no. 10,922. 8b—Anterior view of the same, showing that
the margin of the valve does not lie in a plane.

9—An imperfect left valve, holotype of Posidonomya lasall-
ensis Miller and Gurley, here placed in the synonomy
of A. interlineata, x3; Upper Carboniferous (Lasalle
limestone), Lasalle, Ill.; Chicago Univ., Walker Mus., no.
6,612.

10—A relatively large and exfoliated left valve, x2; Upper
Carboniferous (an unknown horizon in the Kansas City or
Bronson group), Kansas City, Mo.; Kansas Univ. Paleont.
Type Coll., no. 378.

11-14b—Girtypecten sublaqueatus (Girty), genotype of
Girtypecten Newell, new gen.; Middle and Upper
Permian rocks of western Texas. ... p- 78

11—Hinge view of an internal mold of a left valve, showing a
resilifer like that found in other Aviculopectinidae, x z;
Middle Permian (Word formation), 1.5 miles N., 55
degrees W. of the old “Hess Ranch House;” Texas. Bur.
Econ. Geology, no. 12,313.

12—A poorly preserved left valve, the holotype, x3; Upper
Permian (Capitan formation), Guadalupe Mountains,
West Texas; U.S. Geol. Survey, no. 1,211.

13—Another characteristic specimen, x 2, from the Word
formation, same locality as fig. 11; Texas Bur. Econ. Geol.

14a-b—Beak view, x 7, and side view, x 3, of an extraordinarily
well-preserved left valve; Middle Permian (Word forma-
tion, “second limestone”), one-half mile north of “hill
5611” of the King brothers, Hess Canyon, West Texas;
Yale Univ., Peabody Mus.
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PLATE 14—PERMIAN AND CARBONIFEROUS AVICULOPECTINIDAE.

Figure
1—Camptonectes? sculptilis Girty. Fragment of a right
valve showing peculiar ornamentation, holotype,
x 4; Upper Permian (Capitan limestone), Guad-
alupe Mountains, West Texas; U.S. Geol. Survey,
Type Coll. no. 351. p- 91

2, 3—Camptonectes? asperatus Girty. Right valves,
holotype and a paratype, respectively, x 4; Upper
Permian (Capitan limestone), Guadalupe Moun-
tains, West Texas; U.S. Geol. Survey. ......... p- 91

4, 5—Camptonectes ? papillatus Girty. Left valves,
holotype and a topotype, respectively, possibly con-
specific with C. ? asperatus, x 4; Upper Permian
(Capitan limestone), Guadalupe Mountains, West
Texas; U.S. Geol. Survey. ... p-9o

6, 7—Streblochondria ? mont pelierensis (Girty), Mid-
dle Permian, Idaho; classed tentatively with Streb-
lochondria because of the obvious relationship to
S.? tenuilineata (Mecek and Worthen). ..._....p. 83

6—An incomplete left valve, a topoparatype, x 2, Middle
Permian (Phosphoria formation), Montpelier, Idaho;
U.S. Geol. Survey, Type Coll., no. 1,713.

7—View of right valve, showing details of configuration,

Figure
holotype, x 4; Middle Permian (Phosphoria formation),
Montpelier, Idaho; U.S. Geol. Survey, Type Coll, no.

1,714.

8a-12—Streblopteria oklabomensis Newell, n. sp....p. 88

8a,b—Side and cardinal views of a characteristic right valve,
a topoparatype, x 2; Upper Carboniferous (Eudora shale
member, Stanton limestone, middle Pennsylvanian), 2.5
miles west of Wann, Okla.; Kansas Univ. Paleont. Type
Coll., no. 380.2.

ga-c—Right, anterior, and left views of a topoparatype, x 2;
Upper Carboniferous (Eudora shale member, Stanton
limestone, middle Pennsylvanian), 2.5 miles west of
Wann, Okla; Kansas Univ. Paleont. Type Coll, no.
380.3.

10a-d—Holotype, Upper Carboniferous (Eudora shale mem-
ber, Stanton formation, middle Pennsylvanian), 2.5
miles west of Wann, Okla.; Kansas Univ. Paleont. Type
Coll., no. 380.1. 10a—Right valve, x 3; 10b—Tleft valve,
x 3; 10c—hinge view, x 3; 10d—enlargement of left umbo,
x 8, showing form of growth lines.

11a,b—A  well-preserved internal mold tentatively referred
to the species, right side view showing impression of
resilifer, a paratype, x 2 and x 7, respectively; Upper Car-
boniferous (Boggy shale, lower Pennsylvanian), sec. 18,
T. 3 S, R. 7 E., Okla., Kansas Univ. Paleont. Type Coll,,
no. 381.

12—A fragmentary right valve, a topoparatype, x 2; Upper
Carboniferous (Eudora shale member, Stanton limestone,
middle Pennsylvanian), 5 miles northeast of Copan,
OKla.; Yale Univ., Peabody Mus., no. 14,477.



PLATE 15—CARBONIFEROUS AND PERMIAN AVICULOPECTINIDAE.

Figure

13, b, 3, 4—Streblochondria stantonensis Newell, n. sp.

p- 83.

13, b—Side and front views, respectively, of a robust left
valve, a topoparatype, x 1; Upper Carboniferous (upper-
most part of Stanton limestone, middle Pennsylvanian),
at cement plant quarry, Fredonia, Kans.; Kansas Univ.
Paleont. Type Coll., no. 381.2.

3—Another topoparatype, a left valve, x 1, from the same
locality as above; Kansas Univ. Paleont. Type Coll, no.
381.2.

4—Holotype, a left valve, showing well the slender propor-
tions and upright form of the species, x 1, Kansas Univ.
Paleont. Type Coll., no. 381.1.

2—Streblochondria subequivalva (Beede). Fragmen-
tary left valve, after Beede, holotype, apparently
lost, x 1; Upper Carboniferous, “thin limestone in
Upper Coal Measures” (upper Pennsylvanian),
south of Dover, Kans. p- 87

5—Streblochondria sp. A wax cast of a fine right valve
showing the extraordinary backward obliquity and
obsolescent posterior costae, a metatype, x 1; Upper
Carboniferous (Avant limestone horizon?, middle
Pennsylvanian), butte west of Bartlesville, Okla.;
Kansas Univ. Paleont. Type Coll., no. 382. ....p. 87

6, 7—Streblochondria ? guadalupensis (Girty). This
probably represents a valid, undiagnosed genus in
the Streblochondriinae distinguished by the inter-
calate costae of the left valve and bifurcate costae
of the right valve, but the material at hand is in-
adcquate for the establishing of a new generic
name. Middle Permian (Bone Springs limestone),
Guadalupe Mountains, West Texas......._______. p. 86

6—An incomplete right valve, showing the extraordinary
split-rib ornamentation, a topotype, x 2; U.S. Geol. Survey,
Type Coll,, no. 425.7.

7—A very imperfect left valve showing intercalate costae,
holotype, x 2; U.S. Geol. Survey, Type Coll,, no. 424.

8, 9—Streblochondria condrai Newell, n. sp. Types
from the Upper Carboniferous (Auburn shale,
upper Pennsylvanian), at the Barroum ranch, 7 to 8
miles northwest of Foraker, Okla. ... p. 86

8—A damaged left valve, showing the relatively coarse orna-
mentation and distinctive upright configuration, holotype,
x 2; Kansas Univ. Paleont. Type Coll., no. 383.1.

9—An incomplete right valve, with somewhat finer orna-
mentation than the holotype, although found on the

Figure
same rock slab with it, a topoparatype, x 2; Kansas Univ.
Paleont. Type Coll., no. 383.z.

10-16—Streblochondria  ?  tenuilineata (Meek and
Worthen), Upper Carboniferous (Pennsylvanian),
IMinois and Ohio. This species is tentatively as-
signed to Streblochondria because of its form and
the reticulate ornamentation exhibited at juvenile
stages. Probably Streblochondria ? tenuilineata is
an advanced descendent of some species like
Streblochondria  bertzeri (Meek). The resem-
blance to the more primitive Streblopteria is hom-
eomorphic. p. 84

10—An internal mold of a right valve, showing the typc of
resilifer possessed by Streblochondria, a hypotype, x z;
Upper Carboniferous (lower Mercer limestone, lowes
Pennsylvanian), Flint Ridge, Licking County, Ohio;
Kansas Univ. Paleont. Type Coll., no. 384.1.

11, 12—Right valves, x 2, topotypes of Crenipecten foerstii
Herrick, which is here placed in the synonymy of Streb-
lochondria® tenuilineata (Meek and Worthen); Upper
Carboniferous (lower Mercer limestone), Flint Ridge,
Ohio; Kansas Univ. Paleont. Type Coll., nos. 384.2, 384.3.

13—A somewhat squeezed and distorted left valve, also a topo-
type of Crenipecten foerstii Herrick, placed here in the
synonymy of Streblochondria® tenuilineata (Meek and
Worthen), x 2; Upper Carboniferous (lower Mercer lime-
stone, lower Pennsylvanian), Flint Ridge, Licking County,
Ohio; U.S. Nat. Mus., no. 89,789.

14a-c—Views of left valve showing shell form and ornamenta-
tion of the umbo, a topoparatype, found on the same
slab with the holotype, x 38, x3, and x 7, respectively;
Upper Carboniferous (middle Pennsylvanian), Clinton
County, IIL; Illinois Univ. Type Coll., no. 12,880.

15a-c—Views of a nearly perfect right valve showing form,
ornamentation, and radial crossed-lamellar structure
(visible on the posterior auricle), holotype, x 3, x 5, and
x 7, respectively; Upper Carboniferous (middle Pennsyl-
vanian), Clinton County, IlL; Illinois Univ. Type Coll,,
no. 12,880.

16—A left valve showing the peculiar resilifer of S¢reblochon-
dria, in which the triangular shape has a backward oblig-
uity, in harmony with the symmetry of the entire shell,
topotype of Crenipecten foerstii Herrick, which is here
placed in the synonymy of Streblochondria? tenuilineata
(Meck and Worthen), x 3; Upper Carboniferous (lower
Mercer limestone), Flint Ridge, Ohio; Kansas Univ.
Paleont. Type Coll., no. 384.3.

17, 18—Streblochondria ? infelix (Girty). Poorly pre-
scrved right valves, topoparatype and holotype
(fig- 18), x 5 and x 2, respectively; Upper Permian
(middle part of Capitan limestone), Guadalupe
Mountains, West Texas; U.S. Geol. Survev, Type
Coll,, nos. 414, 415.......... p- 86




StaTE GEOLOGICAL SURVEY OF KANsAs, VoL. 10

Newell, Carboniferous and Permian Aviculopectinidae



StAaTE GEOLOGICAL SURVEY OF KANSAs, VoL. 10

Newell, Carboniferous Aviculopectinidae



PLATE 16.—CARBONIFEROUS AVICULOPECTINIDAE.

Figure
1a,b—Pseudomonotis hawni var. sinuata (Meek and
Worthen). Views of an internal mold lacking any
trace of the shell, holotype, x 2; “Upper Coal
Measures” (probably middle Pennsylvanian), at
a bridge over north branch of Saline River, Gallatin
County, Ill.; Illinois Univ., no. 10,914. ....... p. 102

2, 3—Psendomonotis beédei Newell, n. sp. ..._..._p. g6

2—Side view of a left valve, showing coarse ornamentation
and relatively blunt beak characteristic of the specics,
holotype, x 1; Upper Carboniferous (Haskell oolitic lime-
stone, upper Pennsylvanian), near Lawrence, Kans.; Kan-
sas Univ. Paleont. Type Coll., no. 38s.1.

3—Paratype, x1, Upper Carboniferous (Westerville oolite,
middle Pennsylvanian), Turner, Kans.; Yale Univ., Pea-
body Mus., no. 3,143.

4a-c—Pseudomonotis inflata Mather. Internal mold,
holotype, x 1; Upper Carboniferous (Kessler lime-
stone, lower Pennsylvanian), near Fayetteville,
Ark.; Chicago Univ.,, Walker Mus., no. 16,057.
. ; .~ p. 102

5a-c, 7, 9a,b, 11—Streblochondria sculptilis (Miller),
genotype of Streblochondria Newell, n. gen. ....p. 82

sa-c—A fine large left valve, showing characters of the interior
and exterior, a topotype, x2, x1, and x 1, respectively;
Upper Carboniferous (Westerville oolitic limestone, mid-
dle Pennsylvanian), Kansas City, Mo.; Kansas Univ.
Paleont. Type Coll.,, no. 386.1.

7—An incomplete right valve of a young individual, a topo-
type, x 3; Upper Carboniferous (Westerville oolitic lime-
stone, middle Pennsylvanian), Kansas City, Mo.; Kansas
Univ. Paleont. Type Coll., no. 386.2.

9a, b—An incomplete left valve of a young individual, view

Figure
’ of ligament area and reversed resilifer, x 7, and side view,
x 3; Upper Carboniferous (Westerville oolitic limestone),
Turner, Kans.; Kansas Univ. Paleont. Type Coll.,, no.
386.3.

11—A well-preserved right valve showing the form and orna-
mentation, holotype, x 2; Upper Carboniferous (Wester-
ville oolitic limestone, middle Pennsylvanian), Kansas
City, Mo.; Cincinnati Univ. Mus., no. 3,894.

6, 10, 12-15—Streblochondria hertzeri (Meek). ___p. 82

6—A wax cast of a large left valve, a hypotype, x 1; Upper
Carboniferous  (McArthur limestone, lower Pennsyl-
vanian), Moore coal mine, Elk Township, Vinton County,
Ohio; Ohio State Univ. Paleont. Coll., no. 15,246.

10—A wax impression of a right valve, x 1; Upper Carbonif-
erous (lower Mercer limestone), Newark, Licking
County, Ohio; Yale Univ., Peabody Mus., no. 14,475.

12—Wax cast of a large left valve, a topotype, x 1; Upper
Carboniferous (lower Mercer limestone, lower Pennsyl-
vanian), Flint Ridge, Licking County, Ohio; U.S. Nat.
Mus., no. 89,790.

13, 14—Subinternal molds of left valves, showing faithfully
the peculiar resilifer of the genus, topotypes, x 2 and x 3,
respectively; Upper Carboniferous (lower Mercer lime-
stone, lower Pennsylvanian), Flint Ridge, Licking
County, Ohio; U.S. Nat. Mus., no. 89,790 and Kansas
Univ. Paleont. Type Coll., no. 387.

15—Side view, left valve, x2, the hypotype described by
Mather; Upper Carboniferous (Kessler limestone, lower
Pennsylvanian), near Brentwood, Ark.; Chicago Univ.,
Walker Mus.

8a, b—Streblochondria sp. A well-preserved fragment

of a right valve showing characters of the hinge, a

- hypotype, x 3; Upper Carboniferous (Des Moines

beds, lower Pennsylvanian), Springfield, Ill; U.S.
Nat. Mus., no. 36,18s.



PLATE 17.—CARBONIFEROUS AND PERMIAN AVICULOPECTINIDAE
(Pseudomonotis).

Figure
1a-2—Pseudomonotis robusta Beede. ... p. 98

1a—Dorsal view, left valve, showing flat umbo and shape of
growth lines, holotype, x 2; Upper Carboniferous (West-
erville oolite) Turner, Kans.; Kansas Univ. Paleont. Type
Coll., no. 388. ’

1b—Front view, same specimen, x 1.

1c—Side view, showing relatively long hinge, same speci-
men, X 1.

2—Juvenile topotype showing low convexity and rhombic
form, x 2; Yale Univ. Peabody Mus.

3-7, 9, 10, 12-14—DPseudomonotis equistriata Beede,
Upper Carboniferous (Westerville oolite) in and
around Kansas City. .. p- 97

3—Interior view of fragmentary right valve, showing resilifer,
massive shell, and obsolescent byssal notch, x 1; Kansas
Univ. Paleont. Type Coll., no. 38g.2.

4—Holotype, x 1, Turner, Kans., Kansas Univ. Type Coll., no.
389. The relatively high and short outline was regarded
by Beede as diagnostic for the species, but the form is
not constant and, therefore, not reliable as a specific
character.

5—Side view of a rather coarse juvenile, left valve, x 1; Yale
Univ., Peabody Mus.

6a—Side view of an internal mold, left valve, with fragments
of shell adherent, x 1; Kansas Univ. Paleont. Type Coll.,
no. 389.3.

6b—Dorsal view of the same, showing mold of slightly
oblique resilifer, x 1.

7—A left valve with slightly coarser costae than is common
for the species, x 1; Kansas Univ. Paleont. Type Coll.,
no. 389.4.

9—Interior view of a left valve showing massive construction
of the shell and triangluar resilifer, x 1; Yale Univ., Pea-
body Mus.

10—Left valve with slightly coarser costae than is common
for the species, x 1; Kansas Univ. Paleont. Type Coll,,
no. 389.5.

Figure '

12—Holotype of P. kansasensis Beede, placed in synonomy
of P. equistriate Beede, x 1, from Turner, Kans.; Kansas
Univ. Paleont. Type Coll., no. 390.

13a—Dorso-lateral view, showing growth lines on the umbo, a

paratype of P. kansasensis, now placed in P. equistriata,
x 2; Kansas Univ. Paleont. Type Coll,, no. 390.2.

13b—Dorso-lateral view of same, x 4.

14—A juvenile, x 2, left valve; Kansas Univ., Paleont. Type
Coll,, no. 390.3.

8a-c—Pseudomonotis precursor Mather. Holotype, ap-
proximately x 3; Upper Carboniferous (Brentwood,
limestone, lower Pennsylvanian), near Fayetteville,
Ark., Chicago Univ., Walker Mus.........__._.._... p.101

8a—Right valve showing fine costae, bounded peripherally
by what appears to be a cicatrix of attachment.

8b—Dorsal view, showing relative form of the two valves,
and form of the nearly smooth umbo of the left valve.

8c—View of left valve, showing fine costae and hemispherical
form.

113, b—Pseudomonotis hawni (Meek and Hayden).

P- 94

11a—Side view of internal mold of left valve, holotype, x 1;
Lower Permian (Big Blue series), near Manhattan, Kans.;
U.S. Nat. Mus. no. 3,958.

11b—Side view of internal mold of right valve of same spcci-
men as above.

15—Pseudomonotis? aurisculpta (Mather). A left valve,
showing curious costate ornamentation restricted
to the anterior part, holotype, x 5; Upper Carbon-
iferous (Hale formation, lower Pennsylvanian),
near Fayetteville, Ark., Chicago Univ.,, Walker
Mus., no. 16,050 p. 108
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PLATE 18—CARBONIFEROUS AND PERMIAN AVICULOPECTINIDAE
(Pseudomonotis). '

Figure
1a-2—Pseudomonotis spinosa Sayre. Upper Carbonif-
erous (Westerville oolite), Kansas City, Mo. p. 99
1a—Side view of left valve showing smooth umbo, scaly
intermediate area, and peripheral plicate area, lectotype,
x 2; Kansas Univ. Paleont. Type Coll, no. 391.1.
1b—Umbonal view of same, showing opisthocline obliquity
of juvenile stage, x 3.
10—Front view of same, showing obscure marginal constric-
tion around smooth umbonal area, x 2.

2—Side view of left valve of paratype, x 2; Kansas Univ.
Paleont. Type Coll., no. 391.2.

3, 54, b—Pseudomonotis sayrei Newell, n. sp. _....p. 100

3—Side view of left valve, holotype, showing smooth con-
stricted umbonal area surrounded by a mature area
which is both plicate and scaly, x 2; Upper Carboniferous
(Westerville oolite), Kansas City, Mo.; Kansas Univ.
Paleont. Type Coll,, no. 392.1.

sa—Side view, right valve, showing costate and depressed
juvenile area surrounded by a smooth area (of attach-
ment) with plications appearing at the periphery, x 2.
sb—Left valve, same specimen, x 2.

4, 6, 7—Pseudomonotis fredomiensis Newell, n. sp,
Upper Carboniferous (Stanton limestone, middle
Pennsylvanian), Fredonia, Kans...__.......... p. 101

4—Side view of left valve, showing fine and prominent costae,
holotype, x 1; Kansas Univ. Paleont. Type Coll,, no. 393.1.

6—Side view of a left valve, showing smooth and constricted
umbo surrounded by a costate mature area, a paratype, x 2;
Kansas Univ. Paleont. Type Coll, no. 393.2.

7—Side view of left valve, a paratype, x1; Kansas Univ.
Paleont. Type Coll., no. 393.3.

8-16—Pseudomonotis hawni (Meck and Hayden).

P 94
8—Right valve, paratype of P. bewni ovats, X 1, placed here

Figure

in the synonomy of P. hewni s.s.; Lower Permian (Her-
ington limestone), Cottonwood Creek, Kansas; U.S. Nat.
Mus., no. 1,158.

9—Subinternal mold of a hypotype, x1; Lower Permian
(Herington limestone), near Peabody, Kans.; Kansas Univ.
Paleont. Type Coll., no. 394.1.

10—Subinternal mold of a right valve, x 1, same loc. as fig. y;
Kansas Univ. Paleont. Type Coll., no. 394.2.

112—Side view of right valve of a hypotype, x 1, showing
umbonal cicatrix of cementation and obsolescent byssal
notch.

11b—Side view, left valve of same, x1; Lower Permian
(Florena shale), near Grand Summit, Kans.; Kansas Univ.
Paleont. Type Coll.,, no. 395.

12—Subinternal mold of a characteristic specimen, x 1; Lower
Permian (Herington limestone), near Peabody, Kans.;
Kansas Univ. Paleont. Type Coll., no. 394.3.

13—Hypotype, x1; Lower Permian (Herington limestone),
near Peabody, Kans.; Kansas Univ. Paleont. Type Coll.,
no. 394.4.

14a—Wax cast of right valve, x 1; Permian (probably Hering-
ton limestone), Cottonwood Creek, Kans. This is thought
to be a paratype of P. hawni ovata (Meek and Hayden)
which is here placed in the synonomy of P. hawni. 14b—
Same, showing ligament area and oblique resilifer, x2.

15—Subinternal mold, hypotype, x2; Lower Permian (Her-
ington limestone), near Peabody, Kans.; Kansas Univ.
Paleont. Type Coll., no. 394.5.

16—Subinternal mold of a specimen showing the character-
istic acute beak, probably a paratype of P. hawni ovafa, x 1;
Permian (probably from the Herington limestone, Cotton-
wood Creek, Kans.); Yale Univ., Peabody Mus.

17, 18—Pseudomonotis sublaevis (Girty). Type speci-
mens, x 1, Upper Carboniferous Yeso formation,
(upper Pennsylvanian ?), San Andreas Mountains,
New Mexico. P- 95
17—Side view of left valve of a poorly preserved paratype;

U.S. Geol. Survey, no. 1,421.
18—Side view of left valve, showing obsolescent sculpture of
the shell, holotype; U.S. Geol. Survey, no. 1,420.




PLATE 19.—UPPER CARBONIFEROUS EUCHONDRIIDAE (Euchondria).

Figure Figure

1, 4—Euchondria neglecta (Geinitz). Specimens of rather widely spaced fila characteristic of the species, a

the generally misunderstood genotype of the genus
Euchondria Meck; Upper Carboniferous (Jones
Point shale, upper Pennsylvanian), onc-haif mile
southeast of Wabash, Nebr.; Yale Univ., Peabody
Mus., no. 14,490. Left valves such as these gen-
erally have been confused with Aviculopecten
“coxanus Meek and Worthen. . p- 105

1—A relatively large distorted left valve, a subinternal mold
reflecting in a subdued manner the intersecting costae
and crowded concentric fila, and a trace of the series of
ligament pits along the hinge margin of the anterior
auricle, a hypotype, x s.

4—A smaller left valve, showing better the configuration and
ornamentation characteristic of left valves of the species,
the crowding of the concentric fila being characteristic
of the species, a hypotype, x5.

2, 3, 6, 7—Euchondria subcancellata Newell, n. sp.

Type specimens from Upper Carboniferous (upper
Labette shale, lower Pennsylvanian), 0.6 mile
west of Lockland station on the C.R.I. & P. rail-
road, 1 mile northwest of Stratman, St. Louis
County, Mo. (Knight’s loc. 43). ... p- 107

2—A right valve showing radial color markings which are
common but highly variable in pattern in specimens from
this locality, photographed under xylol, a topoparatype,
x 3; Kansas Univ. Paleont. Type Coll,, no. 396.2.

3a-e—Views of a nearly perfect left valve, showing obsoles-
cent ornamentation, color markings, hinge character, etc;
hinge axis is at the base instead of the top of the cardinal
area (as indicated by the angular relation between area
and plane of commissure in complementary valves) so
that the cardinal crenulations could not interlock when
valves were closed; holotypes, x7 (33, 3d), x3 (3b, 3¢),
and x12 (3e); Kansas Univ. Paleont. Type Coll.,, no.
396.1.

6—A rather gross and gerontic right valve, showing ligament
area and multiple resilifers comparable to those in Perna,
x 7; the ligament area forms an angle of about 30 degrees
with the plane of commissure, so that the crenulated areas
of two complementary valves would not be in contact
when the valves were closed; Kansas Univ. Paleont. Type
Coll.,, no. 396.3.

7—A fragmentary right valve, a topoparatype, x 4; Kansas
Univ. Paleont. Type Coll., no. 396.4.

8, 9—FEuchondria obioensis (Mark). Types of the

species from Upper Carboniferous (Portersville
limestone, middle Pennsylvanian), Portersville,
Ohio; Ohio State Univ., no. 14,035 ccooooee p. 107
8—-A small left valve, immature and badly worn, labelled
holotype although it does not agree with published draw-

ings accompanying the original description, x 5.
9—A somewhat larger left valve, also badly worn, a topopara-

type, x 5. The species cannot be recognized from these
specimens.

5, 10, 11, 18—Euchondria levicula Newell, n. sp.

Type specimens from Upper Carboniferous (lower
and middle Pennsylvanian) of Missouri and Iowa.
.p. 107

5—A left valve showing form and radial costae crossed by the

paratype, x 4; upper part of Labette shale (lower Pennsyl-
vanian), 0.6 mile west of Lockland station on the C.R.L.
and P. railroad, 1 mile northwest of Stratman, St. Louis
County, Mo. (Knight’s loc. 43); Kansas Univ. Paleont.
Type Coll,, no. 397.2.

10—OQuter ostracum film of a right valve showing faithfully
the form and smooth surface of the valve, a topoparatype,
x 5; Hushpuckney shale (middle Pennsylvanian), Devil’s
Backbone, Winterset, Iowa; Yale Univ., Peabody Mus.,
no. 14,478.

11—An external mold (concave imprint) of a large left valve,
showing the checkerboard ornamentation of the species
in which the spaces between the costae and fila are nearly
square, holotype, x 4; Hushpuckney shale (middle Penn-
sylvanian), Devil’'s Backbone, Winterset, Iowa; Yale
Univ., Peabody Mus., no. 14,478-4.

18—An internal view of a right valve, showing profile and
musculature like that of Aviculopecten, a paratype, x 4;
upper Labette shale (lower Pennsylvanian), 0.6 mile west
of Lockland station on the C.R.I. and P. railroad, 1 mile
northwest of Stratman, St. Louis County, Mo. (Knight's
loc. 43); Kansas Univ. Paleont. Type Coll., no. 397.1.

12-13b—Euchondria smithwickensis Newell, n. sp.

Types from Upper Carboniferous (Smithwick shale,
lower Pennsylvanian ), of north-central Texas. p. 106

12—A wax cast of a large left valve, showing the characteristic
form of left valves in Euchondria, a topoparatype found
on the same slab with holotype, x 1; Smithwick shale, east
of San Saba, Tex.; Yale Univ., Peabody Mus., no. 14,479.

133, b—Views of a right valve showing the curious posteriorly
abbreviated form and the crenulated ligament area of
Euchondria, holotype, x 3 and x 1; Smithwick shale (lower
Pennsylvanian), east of San Saba, Tex.; Yale Univ., Pea-
body Mus., no. 14,479.

14a-15b—Euchondria menardi (Worthen). Type speci-

mens from Upper Carboniferous (Des Moines
subseries, lower Pennsylvanian), Greenview, IlL;
Ilinois State Mus., n0. 2,513, oo p. 108

14a, b—Subinternal mold of part of a right valve, showing
progressive loss of byssal notch characteristic of Euchon-
dria and a trace of the row of resilifers along the hinge
margin, a topotype found on the same slab with the holo-
type but not mentioned by the author, x 6.

153, b—View of inner surface of outer ostracum of a left valve
in which the inner shell material has been destroyed in
fossilization, patches of the external mold show through
in the central area, holotype, x 3.

16, 17, 19—Euchondria pellucida (Meek and Wor-

then), types from Upper Carboniferous (Des
Moines subseries, lower Pennsylvanian), Adams
County, I11,, Illinois Univ., no. 10,932. ........p. 106

163, b—A nearly complete left valve showing the form and
ornamentation, designated here the lectotype, x 7 and x 3,
respectively.

17—An imperfect left valve, a topoparatype, x3.

19—Greatly enlarged external mold of the posterior part of
a right valve, showing the imprints of concentric rows of
prisms characteristic of Euchondria, a topotype, found on
the same slab with the holotype, but not mentioned by
the authors, x zo0.
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7-11—Pernopecten clypeatus Newell, n.

PLATE 20.—CARBONIFEROUS AND JURASSIC AMUSSIIDAE
(Pernopecten, Entolium).

1-3, 5, 6—Pernopecten obioensis Newell, n. sp. Type

specimens from Upper Carboniferous (lower
Pennsylvanian, Des Moines subseries), Ohio and
Ilinois. p. 112

1—Wax cast of an internal mold of a large left valve, show-
ing cardinal groove for the reception of a corresponding
ridge on the right valve, also showing crura, resilifer, and
characteristically abbreviated posterior margin, paratype,
x 3; Liverpool formation (lower Pennsylvanian), SW. 1-4
sec. 15, Knox Township, Knox County, Ill.; Illinois Geol.
Survey.

2—A mature right valve, external view, showing anterior and
posterior projections (crests) characteristic of the species,
a topoparatype, x 3; lower Mercer limestone (lower Penn-
sylvanian), Flint Ridge, Licking County, Ohio; U.S. Nat.
Mus. no. 89,789.

3—Inner view of a characteristic left valve, retaining, how-
ever, only the outer ostracum which shows the radial struc-
ture characteristic of left valves, a topoparatype, x 3; lower
Mercer limestone (lower Pennsylvanian), Flint Ridge,
Licking County, Ohio; U.S. Nat. Mus. no. 89,789.

5—A characteristic right valve, a topoparatype, x1; lower
Mercer limestone (lower Pennsylvanian), Flint Ridge,
Licking County, Ohio; U.S. Nat. Mus. no. 89,789.

6—A nearly perfect internal mold of a characteristic left valve,
holotype, x1; lower Mercer limestone (lower Pennsyl-
vanian), Flint Ridge, Licking County, Ohio; U.S. Nat.
Mus. 89,789.

4—Pernopecten attenuatus (Herrick). A left valve

showing the relatively slender proportions of the
species, a hypotype, x 2; Upper Carboniferous (roof
of Danville coal, lower Pennsylvanian), Danville,
I11; Yale Univ., Peabody Mus., no. 14,493....p. 113

sp. Type
specimens from Upper Carboniferous (Wabaun-
see group, upper Pennsylvanian), near Thurman,
Towa. p. 112

7a, b—Enlargements of a juvenile left valve, showing that
the hinge margin is straight in the early ontogeny, also
a distinct byssal sinus is indicated in the early growth
lines of the anterior (left) auricle, indicated derivation
from a shell having somewhat the form of Streblopteria,
topoparatype, x 5 and x 7, limestone thought to be Wak-
arusa, south of the Thurman fault, at Thurman, Iowa;
Yale Univ., Peabody Mus., no. 14,48s.

8a, b—Internal mold of a mature right valve, showing im-
pressions of a cardinal ridge, resilifer, crura, and examples
of the much discussed parallel ridges and grooves on both
sides of the resilifer, a paratype, x 3 and x 1; Howard lime-
stone, 2 miles north of Thurman, Iowa; Yale Univ., Pea-
body Mus., no. 14,436.

9—Idealized and somewhat diagrammatic restoration of a right
valve showing the cardinal ridge, which apparently
articulated in a groove in the left valve, showing also the
auricular crura, resilifer, which is ventral to the hinge axis,
and the controversial ridges parallel to, and on each side
of, the resilifer.

10—A nearly complete left valve, showing a distinctive pos-

Figure

terior profile as compared with Pernopecten prosseri or
Pernopecten obioensis, 0. sp., holotype, x 1; from a lime-
stone thought to be Wakarusa, south of Thurman fault,
at Thurman, Iowa; Yale Univ., Peabody Mus., no. 14,485.

11—Restoration of a left valve showing the curious box-like
excavations at the base of the auricles, cardinal groove,
crura, and resilifer, grooves on each side of resilifer have
not been observed in left valves, although they probably
occur in some individuals.

12, 13, 17, 18—Pernopecten prosseri (Mark). Type

specimens, Upper Carboniferous (Ames limestone,

" upper Pennsylvanian), New Concord, Ohio; Ohio

Univ., no. 14,036. ........... p- 111

12—View of interior of a left valve showing crura, muscle
marks, and marginal ridges, wax cast of a paratype, x 1.

13a-c—A fragment of a right valve, inner surface, a paratype,
portion of hinge, showing fine ridges parallel to resilifer,
x 3, entire specimen, x 1, and small area of outer ostracum,
photographed in air, x 40.

17—A nearly complete left valve, showing the form and dis-
tinctive lack of a shoulder (or crest) behind the posterior
auricle, selected here as lectotype, x 1.

18—Dorsal part of a right valve, showing difference in
auricles and the progressive loss of a byssal notch in the
anterior auricle, paratype, x 5.

14—Pernopecten cf. shumardanus Winchell. Shown

for comparison, a wax cast of a left valve showing
cardinal groove, resilifer, crura, marginal ridges, or
folds; the auricles are not well preserved so that
their form may not be shown correctly, a hypotype,
x 1.5; Waverly sandstone (Mississippian), Cuy-
ahoga, Ohio; U.S. Nat. Mus.

15, 16—Pernopecten obliquus Girty. Type specimens,

19, 20—Entolium demissum (Phillips).

x 2, Permian (middle of Capitan limestone) Cap-
itan Peak, Guadalupe Mountains, West Texas.
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15—A left valve, one of Girty’s figured syntypes (Girty’s pl.
9, fig. 13) showing the auricles which, being embedded
in matrix, are visible only under a liquid such as xylol;
U.S. Geol. Survey Type Coll., no. 406.
16—Another fragmentary left valve; U.S. Geol. Survey Type
Coll., no. 405.

Topotype
specimens of the genotype species of Entolium
from the Brown (oolitic hematite) Jura, Wasseral-
flingen, Wurtemburg, Germany. Although the
preservation in these shells is perfect there is no
shell microstructure comparable with that of the
Paleozoic pernopectens.

19—A left valve, showing the orbicular shape, unlike the
asymmetrical form of the pernopectens, x 1; Yale Univ.,
Peabody Mus., no. 14,494.

20—A right valve, differing only slightly in form from the left
valve, x 1; Yale Univ., Peabody Mus., no. 6,725.
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