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PLATE I 

LINGULELLA, OBOLUS, PSEUDOLINGULA, WESTONIA 

. Westoma clathrate’ (Winchell and Schuchert)...............cccccssencccccccscs 
(1) Exterior of pedicle valve, showing wavy parallel lines, X 8, paratype, 45546a; 

(2) exterior of brachial valve, X 6, lectotype, 45546b. 

Decorah formation (Guttenberg member—Rhinidictya bed), St. Paul, Minn. 

DUET ESE OMUE SER Mv scts) iu eu: Yaia race's wa ei htei alias a) alu aie Wate folm alg oelaia ie «6/6 dleisieraieie vale dpalacaicale mete 

(3) Exterior of a pedicle valve showing a chevronlike ornamentation, 6, figured 

specimen, 116781a. 

Whitesburg formation just above the Fetzer formation, 24 miles southeast of 

Whitesburg, Bulls Gap (T.V.A. 171-SE) Quadrangle, Tenn. 

. Lingulella virginiensis Cooper, New SPeCi€S........ccccccccccccccceccccces sevens 

(4, 5) Respectively exterior views, X 4, of the brachial and pedicle valves of the 

holotype, 109296, showing difference in ornamentation of the valves. 

“Ottosee shale’ (probably Benbolt), 1 mile west of Rye Cove, Clinchport 

(T.V.A. 188-NW) Quadrangle, Tenn. 

. Pseudolingula ? luttrellensis Cooper, new SPeCieS........ccccccccccceecececceces 

(6) Brachial view, X 2, of exterior of holotype, 109286b; (7, 9, 10) respectively 

side, brachial, and pedicle views, 1, of the holotype; (8) exterior of another 

brachial valve, X 1, paratype, 109286c; (11, 12) exterior of a large pedicle valve, 

respectively X 2 and X 1, paratype, 109286a. 

Moccasin formation, near Luttrell, Luttrell (T.V.A. 155-NW) Quadrangle, 

Tenn. 

. Langulellafostermonteusis (Butts \iise sie ve ee Faldo ekaldleles dws Wee Ro oaiele See's © 

(14, 15) Exterior of the pedicle valve, X 2 and X I, paratype, 71490a; (13, 16) 

exterior of a brachial valve, X 1 and X 2, lectotype 71490b; (17, 18) another 

well-preserved brachial valve, 1 and X 2, hypotype, 109284d. 
Attalla formation (just above red mudstone forming base of Chickamauga), 

Foster Mountain, 14 miles northwest of Clay, Leeds (15’) Quadrangle, Ala. 

. Lingulelis senuttesta Coopers new speciesiin 208 . kein tae Manele. BI Tees 

(19, 20) Respectively the exterior of the brachial and pedicle valves, X 4, para- 

type, 109299b, and holotype, 1092992. 

Columbiana formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 
. Linguiecila ? glypia, Coopers Mew Species 25 «,fe,<\) «A '-)s sjalae ofslijealeotaets.2 sim datvigns Dahon 

(21, 22) Pedicle and brachial views of a small specimen, X 2, paratype, 116760b; 
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(23) pedicle view, X1, of holotype, 116760a; (24, 25) brachial and pedicle 

views, X 2, of the holotype. 
Bromide (Pooleville member—O-opflecia gouldi zone, zone 3), Rock Crossing 

of Hickory Creek, about center of sec. 35, T. 5 S., R. 1 E., Criner Hills, Carter 

County, Okla. 

H. Obolus ? grandis Cooper, Hew Species: ... f.p.5 oP As BARE «coe cereciesccosrcccwses 190 

(26-28) Respectively brachial, side, and pedicle views, < 1, of the holotype, 71823. 

Red Knobs formation, in a marble quarry near Knoxville, Tenn. 

PLATE 2 

EcrENOGLosSA, LINGULELLA, OBOLUS, SPINILINGULA 

A. Spinilingula intralamellata Cooper, new SpecieS........... 2c cece cece eeccceeceees 210 

(1) Exterior of small pedicle valve, X 6, paratype, 109281a; (2) exterior of bra- 

chial valve showing ornamentation, X 6, paratype, 109281b; (3) another small 

brachial valve, X 6, paratype, 109281c; (4) imperfect pedicle valve, < 6, para- 

type, 109281d; (5) another large pedicle valve, X 6, paratype, 1o9281e. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) 

Quadrangle, Ala. 

B: Bingulella sp. G5. 5 isco 5.05.00 Bam cpu aaiaplngd oo tin alenoe biasbaera ct tice ey aati 3 208 
(6,7) Respectively < 1 and X 2 enlargements of a pedicle valve, figured specimen, 

109322. 
Aylmer formation (Rockcliffe member), Aylmer, Quebec Province, Canada. 

C. Lingulella Urata. Cooper, New Species neiscie ood c.cle cle vice! so vieis ol sm eOaGit oy ateeete erase 201 

(8) Exterior of brachial valve, < 2, paratype, 109332b; (9) exterior of pedicle 

valve, X 2, paratype, 109332a. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) 

Quadrangle, Ala. 

D. Obolus ? sp. 5.ssialesr cstdels oh ad m Mes etadeesay Fd «a Ree eT aaa «nei eee 193 

(10, 11) Respectively 1 and XX 2 views of the exterior of a pedicle valve, 

figured specimen, 116772. 

Effna formation, on Virginia Highway 114, 11 miles east of the junction with 

Virginia Highway 311, near Haymakertown, Roanoke (15’) Quadrangle, Va. 

E. Ectenoglossa nymphoidea Cooper, MEW SPECIES. 02. 6:5 cies oc oleate aes «dials wielelns alee 218 

(12, 15) Exterior and side views of a small brachial valve, X 1, paratype, 109297b; 

(14) another small brachial valve showing small patch of external ornamenta- 

tion at the anterior, X I, paratype, 109297a. 

Whitesburg formation (50 feet above Lenoir), Morristown Pike (U. S. High- 

way I1), 13 miles west of Bulls Gap, Bulls Gap (T.V.A. 171-SE) Quadrangle, 

Tenn. 

(16) Brachial valve of medium size, X I, paratype, 109280. 

Whitesburg formation, from railroad fill, 14 miles northeast of Bulls Gap, 

Bulls Gap (T.V.A. 171-SE) Quadrangle, Tenn. 

(17, 19) Exterior and side views of a large brachial valve, X 1, paratype, 71822a. 

Whitesburg formation, along the railroad east of Bulls Gap, Bulls Gap 

(T.V.A. 171-SE) Quadrangle, Tenn. 

(18) Large pedicle (?) valve, X 1, paratype, 109292e; (20) another large pedicle 

valve, X 1, the holotype, 109292d. 

Whitesburg formation, in the railroad cut at Summit Hill School, 1 mile 

southwest of Otes, Bulls Gap (T.V.A. 171-SE) Quadrangle, Tenn. 

(13) Ectenoglossa cf. E. nymphoidea Cooper, new species, exfoliated specimen, 

X 1, figured specimen, 109293. 



PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

Edinburg formation (Liberty Hall facies), 300 feet west of Virginia Route 3, 

3 mile northeast of Nineveh, Winchester (15’) Quadrangle, Va. 

PLATE 3 

EcTENOGLOSSA, GLOSSELLA, GLYPTOGLOSSA, LINGULELLA, PSEUDOLINGULA 

A;  Glossellg Spr Wise BEI De 6 LAER A SRN PUBS RD TIM ARNOT ate olelaibiasd da, ¢ 
(1) Crushed and incomplete but highly ornamented specimen, X 6, figured speci- 

men, 109319. 
Botetourt formation, junction of Virginia Highways 311 and 114, 4 mile south- 

west of Catawba, Salem (15’) Quadrangle, Va. 
B. Pseudolingula ? sculptata Cooper, new SPeCi€S......2.. es eeercecce cee eeesrecees 

(2, 5) Respectively 1 and XX 2 views of the brachial valve, holotype 45065 ; 

(4) exterior of holotype, X 4, showing ornamentation; (3) enlargement, x 8, 

of ornamentation. 
Camp Nelson formation, opposite the railroad station, High Bridge, Harrods- 

burg (30) Quadrangle, Ky. 
C. Ectencglossa 2 Lyells (Billings)... .,- aGtise ited ote Cielieie «stehiek.d aleie oie elaiaie «het Slates ehatals 

(6, 7) Two brachial valves, respectively holotype, G.S.C. 1027c, and paratype, 

G.S.C. 1027. 
Aylmer formation (Rockcliffe member), Allumette Island, Ottawa River, 

Pontiac County, Ontario, Canada. 
De eingulclia bramerds (RAyMONG) sini. ct oe cise ac wins .0is a's, csiaie aves aise 5 qe smaole omaha 

(8) Brachial valve, X 1, hypotype, 109277f; (10, 11) pedicle valves, X 1, hypo- 

types, respectively 109277c and 109277a; (12) brachial valve showing external 

ornamentation and traces of the interior muscle marks, 2, hypotype, 109277g. 

Chazy group (sandstone at base), Isle la Motte, Rouses Point (15’) Quad- 

rangle, Vt. 

(9) Imperfect pedicle valve, X 1, hypotype, Carnegie Mus. 5432. 

Chazy group (base), Valcour Island, Plattsburg (15’) Quadrangle, N. Y. 

E. Glyptoglossa cavellosa Cooper, MEW SPECIES... 20 -.00ce osicje a0 cleo noe cle +c ose 0 0le aes 

(13, 14) Brachial and side views of the holotype, X 2, 109273; (15) brachial view 

of holotype, X 1; (18) enlargement of exterior of holotype, X 6, showing pecul- 

jar pitted surface. 

Shippensburg formation (Pinesburg member—Echinosphacrites zone), rail- 

road cut 2 miles southwest of Marion, Chambersburg (15’) Quadrangle, Pa. 

(16) A nearly complete brachial valve, 2, paratype, 109272a; (17, 19) respec- 

tively 1 and X 2 views of another brachial valve, paratype, 109272d; (20) 

ornamentation, X 6, of latter specimen. 

Upper Shippensburg formation (Pinesburg member—lower part of Nidulites 

zone), cut on U. S. Highway 40, on the west side of Conococheague Creek, 

7 miles west of Hagerstown, Md. 

PLATE 4 

EcTENOGLOSSA, GLOSSELLA, LINGULELLA 

A. Glosseifa numbona Cooper, HEW SPECIES ATs cc cece ccc seo eececectcscrnses 
(1, 4) Respectively exterior of the pedicle and brachial valves, X 4, paratype, 

109285; (2) brachial valve of the same specimen, X 6, (3) enlargement of part 

of the pedicle valve of the preceding, X 10, to show the ornamentation. 

Bromide formation (Pooleville member—O-roplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center of sec. 35, T. 5 S., R. 1 E., Criner Hills, 

Carter County, Okla. 
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1028 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL 

B. Lingulella subparallela Cooper, new SPECiCS..........eccccceceeescccessceescees 
(5-7) Brachial, side and pedicle views, X 4, of the holotype, 109295; (8) anterior 

half of the pedicle valve of the holotype enlarged, X 10, to show ornamentation. 

Effna formation, 1 mile east of Tilson Mill, 16 miles northeast of Marion, 

Nebo (T.V.A. 223-NW) Quadrangle, Va. 

Cc. Ectenoglossa < sculpia Cooper, MEW ASPECless. s:6:c:51c,cin//eoceuslauriniateraltyeleyaiokerecolatbisserical viele 

(9, 10, 13) Pedicle, side and brachial views of a nearly complete specimen, X 1, 

holotype, 109302b; (11) an incomplete pedicle ? valve, X 1, paratype, 109302a; 

(12) enlargement of the latter, X 4, to show ornamentation. 

Bromide formation (Pooleville member—O-opflecia gouldi zone), branch of 

Hickory Creek in NW} sec. 26, T. 5 S., R. 1 E., Criner Hills, Carter County, 

Okla. 

D. Lingulella rugosilinea Cooper, NEW SPECIES... 262.228 codecs cewcnaceerceesecceces 

(14) Incomplete pedicle valve, X 4, paratype, 45060c; (15) incomplete brachial 

valve, X 4, holotype, 45069b; (16) enlargement of the latter, X 10, to show 

details of ornament. 

Aylmer formation (Rockcliffe), Hogs Back, south of Ottawa, Gloucester 

Township, Carleton County, Ontario, Canada. 

PLATE 5 

GLOSSELLA, LINGULELLA, PACHYGLOSSA, PSEUDOLINGULA 

AL” Lingulellas? (sp raee o Ee I Re eee Oe sea oer aeiaareterevers 

(2, 4) Pedicle and brachial views, X 1, figured specimen, 109304; (1, 3, 5) pedicle, 

side and brachial views of the same specimen, X 2, the brachial view showing 

the long prominent septum. 

Arline formation (middle to upper), on Sevierville Pike, 5 miles southeast of 

Knoxville, Knoxville (T.V.A. 147-NW) Quadrangle, Tenn. 

Be! AAT (Th See ROH TCC RAE R OPEC R es ARS HDs EMOBOROn OUARO MME Open oo Siben 

(6) Large pedicle valve, < 1, figured specimen, 116771. 

Oil Creek formation (60 feet above basal sand), sec. 12, T. 3 S., R. 3 E., 

13 miles northwest of Sylvan, Carter County, Okla. 

Cl DanGudlellah 2 sp. S's sic evs a aie cicccheeNere oie tis he 0 SvSvelSTATe a sl gheile ate she Chere mere tenet eneaet ener sce 

(7, 8) Respectively 1 and X 2 views of a brachial valve, figured specimen, 

1093074. 
Arline formation, north side of wagon road in glade, + mile southeast of 

Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

. Pseudolingula ? smperfecta Cooper, new SPeCieS. «...s...05.<+s a6 sjsisie's os 4 meinen 

(9, 11) Pedicle and brachial views, X 1, of the holotype, 109303b; (10) imperfect 

pedicle valve, X 2, paratype, 109303d. 

Bromide formation (Pooleville member—O-vroplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, Carter 

County, Okla. 

E.. Pachyglossa’? ‘elders CWhithheld e001. e Fe POs Fae aeiseeienis aa eee ed oe ae re 

(12) Plasticine replica of the brachial valve, < 1, figured specimen, 45015a. 

Platteville formation (Vanuxemia bed), Wanamingo, Goodhue County, Minn. 

(13, 14) Respectively X 1 and 2 enlargements of an impression of the interior 

showing muscle marks, figured specimen, 24734a. 

Platteville formation, Minneapolis, Minn. 

. Pachyglossa pachydermata Cooper, new SPeCi€S.....c.esccecerececceseccnascsers 

(15, 16) Respectively * 2 and X1 views of an imperfect brachial valve showing 

the exterior ornamentation, paratype, 116766; (17) pedicle valve, <1, of the 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

holotype, 116767; (18) somewhat exfoliated brachial valve, 1, paratype, 

109337. 
Botetourt formation, roadside at junction Virginia Highways 311 and 114, 

4 mile southwest of Catawba, Salem (15’) Quadrangle, Va. 

G: Glosseila papillasa,. Cooper, NEW SPECIES. v2.6 ices occ e cc tie ces cn asclesens ses camys 

(19) Interior of pedicle valve, 4, paratype, 123305. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. i 

Hy bangulelia lirata Coopers flew, SPECIES... <. s.c.aec1c's o clea coe witie cela bie ccie es cece oie oisiee 

(20-23) Brachial and side views, X 1, 2, paratype, 109317b; (24, 25) respec- 

tively X 1 and X 2 views of the pedicle valve, holotype, 109317a. 

Edinburg formation (Liberty Hall facies—base), about 1 mile northwest of 

Lexington, Lexington (15’) Quadrangle, Va. See pl. 6, D, figs. 16, 17. 

I. Longulelia Fideauensts ‘Cooper, NEw SPECIES...0 2. cc kas cece ee accccccccesscses 

(26) Exterior of pedicle valve, imperfect at the anterior, 1, holotype, 1090315c; 

(27, 31) brachial exterior, X 1 and X 2, paratype, 109315a; (28) brachial exte- 

rior, <2, paratype, 109324a; (209) exterior of pedicle valve, 1, paratype, 

109315b; (30) brachial valve showing apical region, X 2, paratype, 109324c. 

Aylmer formation (Rockcliffe member), Hogs Back, Rideau River, south of 

Ottawa, Gloucester Township, Carleton County, Ontario, Canada. 

PLATE 6 

EcTENOGLosSA, LINGULELLA, PACHYGLOSSA, PLECTOGLOSSA, PSEUDOLINGULA 

A. Pachyglossa pachydermata Cooper, New SPeCi€S........eeeececccccccccecssecees 

(1, 2, 4) Respectively brachial, side, and pedicle views, X 2, paratype, 116768; 

(5) pedicle view, X 1, of same; (3) plasticine replica of the exterior of the 

brachial valve, X 2, of the same paratype. 

Benbolt formation, Tazewell County Farm, 1 mile east of Tazewell, Burkes 

Garden (15’) Quadrangle, Va. 

B. Ectenoglossa cf. E. nymphoidea Cooper, new SPeCieS....... cece cccccssceseecs 

(6) Exterior of a young, flattened pedicle valve, X 1, figured specimen, 116778a. 

Paperville formation, $ mile northwest of Hollins School, Roanoke (15’) 

Quadrangle, Va. 

C. Plectoglossa ‘oklahomensts Cooper; ew. (SPECIES 0s).\- vejcbcnssuarecccscuseceuceaeas 

(7) Exterior of a nearly perfect pedicle valve, X 4, paratype, 109294; (13, 14) 

brachial and pedicle views of an imperfect specimen, X 2, holotype, 116765; 

(15) brachial view, X 4, of holotype, showing delthyrial region. 

Bromide formation (Pooleville member—O-xvoplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, Carter 

County, Okla. 

(8) Nearly complete brachial valve, X 3, paratype, 116764; (9) pedicle valve of a 

nearly complete specimen, X 1, paratype, 116763; (10-12) pedicle side, and bra- 

chial views, X 3, of the preceding. 

Bromide formation (Pooleville member, near base), Spring Creek, N4 sec. 17, 

R. 2 S., T. 1 W., Murray County, Okla. 

D.. Lingaleliavizrata: Cooper new ispeciestaiase 2) leibic eats bs (Tai Wand oi Weise ala a eta ble'ee 

(16) Plasticine replica of the exterior of the brachial valve, X 2, holotype, 

109317a, figured on pl. 5, H, figs. 24, 25; (17) brachial view, with part of pedicle 

valve adhering, same as preceding. 

Edinburg formation (Liberty Hall facies—base), about 1 mile northwest of 

Lexington, Lexington (15’) Quadrangle, Va. See pl. 5, H, figs. 24, 25. 
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1030 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

E. Pseudolingula ? imperfecta Cooper, new SPeCi€S.......... cc ese ceeccceeenec cence 
(18,20) Brachial view of an imperfect specimen, X 1 and X 2, paratype, 116762b; 

(19) brachial view of another specimen showing a nearly perfect posterior por- 

tion, X I, paratype, 116762a; (21, 22) brachial and pedicle views, X 2, of the 

same. 

Bromide formation (Pooleville member—O-xopflecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T.5 S., R. 1 E., Criner Hills, Carter 

County, Okla. 

PLATE 7 

LINGULELLA, OBOLUS, PACHYGLOSSA, PALAEOGLOSSA 

A. Pachyglossa biconvera. Cooper, New. SPCCICS wx). .-'</e:cj0G > fsa a ys vieisin axon clo eyo a mainiove & 

(1, 2) Internal impression and plasticine replica of brachial interior prepared from 

the internal impression, X 2, paratype, 109271{; (3, 6, 10) pedicle, side, and bra- 

chial views of a specimen preserving both valves, X 1, holotype, 109271g; (4) 

brachial view, X 2, of the holotype; (5, 8) nearly perfect brachial valve, X 1, 

x 2, paratype, 109271m; (7, 9) respectively 1, X 2, views of the brachial 

valve, paratype, 109271j; (II, 12) respectively < 1, X 2, enlargements of a fine 

pedicle valve, paratype, 109269a. 

Bromide formation (Pooleville member—O-roplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, Carter 

County, Okla. 

B. Lingulella’ galba Cooper, new species. Seer os. ek eee Sete takes ca lee cee wetni. 

(13, 14) Respectively 2 and 1 views of the pedicle valve, holotype, 109282b; 

(15, 16) the brachial valve, 1, and X 2, paratype, 10928z2a. 

Bromide formation (Mountain Lake member), middle of east line of sec. 33, 

T.2S., R. 2 E., about 2 miles east of Springer, Carter County, Okla. 

C. Obalusa? nitensx Cooper, Mew :SPeCIOS .a5)a58 2ctsoiejs'ohaid meabsaneeY oeur imal gals sa aban tata. 

(17, 18) Brachial valves, X 3, paratype, 100329b; and holotype, 109329a; (19) the 

pedicle valve, X 3, paratype, 109320d. 

Lower Rich Valley formation, Porterfield Quarry, 5 miles east of Saltville, 

Va. 

D,  Lingulella: spicata: Cooper, new speciesiiii,.2) chaivces ese ey sows sl neat een 

(23, 24) Respectively pedicle and brachial valves, X 2, holotype, 109301a, and 

paratype, 109301b. 

Whitesburg formation, in the railroad cut at Summit Hill School, 1 mile 

southwest of Otes, Bulls Gap (T.V.A. 171-SE) Quadrangle, Tenn. 

E. Obotus;% werginiensts: (Willard) ics Cais,cnieysieiole oo erecta haate seen: ahem ee os 

(20) An imperfect and partially exfoliated brachial valve, X I, paratype, 109335; 

(21) an imperfect pedicle valve, & 1, holotype, 109334; (22) enlargement, X 6, 

of part of the exterior surface of the holotype. 

Effna formation, paratype from 8 miles southwest of Bland, Bland County, 

Va.; holotype from lower part of McNutt Quarry, 5 to 6 miles northeast of 

Ceres, Burkes Garden (15’) Quadrangle, Va. 

FE: Palagoglossa ? bells (Billings) « .\; 2.2 os.0.. Sire crteioee Sat a ein hoe ee spit acre 

(25, 26) Respectively X 2 and X 1 enlargements of a brachial valve, figured speci- 

men, 109321a; (28) an imperfect pedicle valve, 1, figured specimen, 109321b. 

Chazy (base of group), Valcour Island, Lake Champlain, Plattsburg (15') 

Quadrangle, N. Y. 

(27) Large pedicle valve, <1, lectotype, G.S.C. 1026b. 

St. Martin formation, Island of Montreal, Quebec, Canada. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—-COOPER 1031 

(29) Small but imperfect pedicle valve, x1, figured specimen, Carnegie Mus. Bis 

ae (base of group), Valcour Island, Lake Champlain, Plattsburg (15') 

Quadrangle, N. Y. 

Pate 8 

EcTENOGLOSSA, LINGULELLA, OBOLUS, PLECTOGLOSSA 

A. Obolus ? biconvexa Cooper, New SPeCi€S........cccccececccccrcccerccseecescees 189 

(1) Pedicle valve, X 2, holotype, 116788c; (2, 3) two brachial valves, X 3, para- 

types, 116788b, a. 
Lower Paperville formation, slope just south of the Southern RR. cut 1 mile 

west of Mosheim, Mosheim (T.V.A. 181-NW) Quadrangle, Tenn. 

PEPE CIe MOI OS NE TSP Wee sieten cit sis cope siarais citniay o's sie Sete ae siete ein ios) a'e/m Ssiainic wiels.c\sisin siasie a's 220 

(4, 5) Two large pedicle (?) valves, X 1, figured specimens, 116776a, b. 

Upper Table Head series, Port-au-Port, Newfoundland. 

(SP eMICNGRSD Whee ceec cok crise cle acme tines « nepindisemcle cn te lstealses a's 5 naa cain ole Ais 206 

(6) Brachial valve, X 2, figured specimen, 116769c; (7, 8) respectively X 1 and 

2 enlargements of the pedicle valve, figured specimen, 116769a. 

Upper Pogonip group (Anomalorthis zone), Ikes Canyon, east side of 

Toquima Range, Roberts Mountains (1°) Quadrangle, Nev. 

(She GAG Oh Berta 2S a PSS OE NEES no Shen mn mre omtan ria cits 192 

(9) Imperfect pedicle valve, 2, figured specimen, 116789a; (10, 11) two brachial 

valves, X 2, figured specimens, 116789), c. 

Upper Table Head series, Port-au-Port, Newfoundland. 

By inaulella alavamensts COOper, NEW SPECIES. 106 sla) ac's aus as gow isis oernieisis as ote ae oe 105 

(12) Brachial valve, X 2, showing median ridge, holotype, 109309d; (13) pedicle 

valve, X 2, paratype, 100309b. 

Pratt Ferry formation, 0.2 mile south of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

TELS LOLCat ts Mier ee tee tee le) ce Resi tet ee ey sete aR bit cs Pb ES 208 
(14) Pedicle valve, < 4, figured specimen, 109298. 

Dutchtown formation, Geiser Quarry, 14 miles east of Dutchtown, Cape Girar- 

deau (15’) Quadrangle, Mo. 

G... Lingulelia endopunctata Cooper, flew SPeCieS.. 2... oc eee cece e seen np eeceece 198 

(15) Pedicle valve, X 4, holotype, 109320b; (16) brachial valve, X 4, paratype, 

109320a. 

Botetourt formation (Cybeloides bed), § mile east of Strasburg Junction, 

Strasburg (15’) Quadrangle, Va. 

EAU SENEREITIE TOU SIMs «Setar ss stere @'sjuia o'e.o. ane es. on ara cieimeicie e orale eras aunltrece wea 4/8.oi5le ses, Signe sige s 207 

(17, 18) Respectively 2 and <1 enlargements of a pedicle valve, figured speci- 

men, 109312. 
Little Oak formation, 4 mile southwest of Newala, Montevallo (15’) Quad- 

rangle, Ala. 

Pe se aD) SSE OS aha kee ic a el clolcnchs oa SAA else Paco) acta an aot lo hain Moke ei dn alee acl iba oie 223 
(19, 20) Pedicle and brachial views of a strongly ornamented linguloid, X 3, fig- 

ured specimen, 116774. 

Benbolt formation, 0.2 mile south of the middle fork of Moccasin Creek, 

14 miles due south of Hansonville, Hansonville (T.V.A. 205-SW) Quadrangle, 

Va. ; 

}. Betenogiassa : rubra Cooper, Tew SPECIES. ek ghia aldo toe oteis kinase am dania sieptee eet 219 

(21-23) Pedicle, brachial, and side views of an imperfect specimen with both 

valves in contact, X I, paratype, 116777b; (24, 25) side and brachial views of a 
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large brachial valve, 1, holotype, 1167772; (26) part of the ornamentation, 

X 3, of the holotype. 

Bays formation, 0.2 mile northeast of Fourmile Church, 1.1 miles south-south- 

east of Wellsville, Tallassee (T.V.A. 139-SE) Quadrangle, Tenn. 

PLATE 9 

ACANTHAMBONIA, DICTYONITES, GLOSSELLA, LINGULELLA, OBOLUS, 

PALAEOGLOSSA, TORYNELASMA 

A. Acanthambonia virginiensis Cooper, New SPECIES..........cccceccccsessncccccecs 213 

(1) Exterior view of a brachial valve showing long spines, 10, paratype, 

116797c; (2, 4) respectively exterior views of a brachial and pedicle valve, X 10, 

paratypes, 116797b and 116797d; (3, 6) exterior and interior of a well-preserved 

brachial valve, < 10, holotype, 116797e; (5) interior of the pedicle valve, X 10, 

paratype, 116797a. 

Botetourt formation, east side of the road, 0.2 mile east of Strasburg Junction, 

Strasburg (15’) Quadrangle, Va. 

BR Amgulelia 2 SD. Bisieisis aio) « sinsie Sia3p.0y0 Sn sialap alo te aeicde again Ene nai ales iene ace face aa eer el tals 208 
(7, 8) Exterior and interior of a brachial valve, X 5, figured specimen, 116779. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15') Quad- 

rangle, Ala. 
C. Torynelasma torymferum Cooper, Mew SPeCI€S. 6... 502 ee alne vin sinae cies sss cle o/s 258 

(9, 10) Respectively pedicle interior showing the peculiar spoonlike plate and pos- 

terior view of a pedicle valve, X10, holotype and paratype, 116825c and 

116825d. 

Pratt Ferry formation (lower 3 feet), 0.2 mile southeast of Pratt Ferry, 

Blocton (15’) Quadrangle, Ala. 

D: Dictyonites perforata Cooper, new, SPeCieS:.). £).)s sisjstale's,« ip om\st8ia sain, 0° olslaints inippaials «e 188 

(11, 12) Exterior of imperfect brachial valves showing smooth apical region, 

X< 10, paratypes, 116830b and 116830c; (13) exterior of the pedicle valve show- 

ing the large homoeodeltidium and cleft apex, X 10, paratype, 116830a. 

Horizon and locality same as preceding. 

E. Lingulella decorticata Cooper, new SPCCtES.).\s cies s  v.s/*\s\5/ dual ajcieiqsyuanied satiate aah 198 

(14, 15) Exterior of the pedicle and brachial valves of a complete specimen with 

valves slightly displaced, X 2, holotype, 116757. 

Elway formation, } mile east of Belfast Mill, Saltville (T.V.A. 212-NE) 

Quadrangle, Va. 

By. OG OTS OR Si Be sis he tenses dialntel &ats.ale crave: eselele wile lelat ra Ata tangs NG Menthe alate t 193 

(16) Exterior of a large and thick-shelled species having strong concentric ele- 

vated lines, X 3, figured specimen, 116791a. 

Pratt Ferry, formation, 0.2 mile southeast of Pratt Ferry, Blocton (15') 

Quadrangle, Ala. 

G. -Palaeogiossa' mysticensts Cooper, NEW SPECIES «6.5 cieiclesis erie sie ciasbiets Ais elseaede Siaiaianiene 221 

(17, 18) Exterior of somewhat exfoliated pedicle and brachial valves, < 2, respec- 

tively holotype, 66285a, and paratype, 66285b; (19) exfoliated brachial valve 

showing the median ridge, 2, paratype, 66285c. 

Mystic conglomerate, Range 6, Lot 20, near Mystic, Stanbridge Township, 

Quebec, Canada. 

EDR ODOUUS 18 SPs A siaveseye: os wate iotsi's ciel osahelareeieralons eles ear. exe SARE IE Tice Late LIT Nera eee teraiaie 103 

(20, 21) Interior and exterior of a well-preserved but incomplete specimen show- 

ing hinge region and pitted exterior, X 10, figured specimen, 116792b; (22) inte- 

rior of another brachial valve, X 10, figured specimen, 116792a. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15') 
Quadrangle, Ala. 
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I. ‘Gldssella Thambong ‘Cooper; mew sspeciesiiid sasha lois Ga oeeinials hated oe siares eee. os 

(23-25) Respectively pedicle, side, and brachial views of the exterior showing 

fine papillae, < 4, paratype, 116786. 

Bromide formation (Pooleville member—bed 5), Spring Creek, sec. 17, T. 2 S., 

R. 1 W., Murray County, Okla. 

Js, (Glossella papulosa Coopet, NEW: SPECIESi,ce-sieicye. «inset oisiapms. of8 share ssmrovarorevesny die: ofevss4 ai uae 

(26, 27) Exterior and interior views of the pedicle valve showing apical struc- 

tures and ornamentation, X 5, holotype, 116787b. Compare with Spinilingula, 

pl. 11. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

PLATE 10 

DictyonitTes, EoconuLus, LINGULELLA, PALAEOGLOSSA 

A: Dictyouttes: perforata: Gooper). new SPeCieSdiearsings au. ci nenie onda neds exis siete o's 

(1, 2) Exterior and posterior views of a pedicle valve showing the cleft apex and 

the large arched homoeodeltidium, X 10, paratype, 116830j; (3, 4) same views 

of another and larger pedicle valve, X 10, holotype, 116830-1; (5) exterior of a 

well-preserved brachial valve showing smooth apex, X10, paratype, 1168301; 

(6, 7) interior and exterior of a large brachial valve showing apex and simple 

structures of the interior, X 10, paratype, 116830k; (8) posterior view of a pedi- 

cle valve showing the strongly arched homoeodeltidium, 15, paratype, 116830d; 

(9) interior of a poorly preserved pedicle valve showing a median ridge near 

the apex, X 12, paratype, 116830h; (10) interior, X 12, of paratype, 116830d, 

showing short median septum. 

Pratt Ferry formation (lower 3 feet), 0.2 mile southeast of Pratt Ferry, 

Blocton (15’) Quadrangle, Ala. 

B. Eoconulus rectanguiatus Cooper, new SpeCieS.... 6 s.).i dace eee ene bobs Sek ces cen 

(11, 12) Posterior and side views of the brachial valve, X 10, holotype, 116840a; 

(13) interior of another brachial valve showing large lateral muscle scars and a 

median callosity, X 10, paratype, 116840b. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) 

Quadrangle, Ala. 

Ci Palecdglassarsp ties Jeane atin: cota JL eeaek CaS UU. PEN 

(14, 15) Pedicle and brachial views of the exfoliated shell, 1, figured specimen, 

116775; (16, 17) same views, X 2, showing septum in brachial valve. 

Edinburg formation (Cyrtonotella zone), 100 yards west of U. S. Highway 11, 

1 mile northeast of Strasburg, Strasburg (15’) Quadrangle, Va. 

D: Lingulélla, fostexmontensts).< Butts) sys Yeioeatat Ho. ds Mews Oh dawee weed Ke ae Eke 

(18, 19) Respectively 1 and XX 2 views of a large brachial valve, hypotype, 

116759c; (20, 21) another and larger brachial valve than the preceding, respec- 

tively X 1 and X 2, showing the concentric ornamentation, hypotype, 116759b; 

(22) a large pedicle valve, X 2, hypotype, 116759a. 

Rocks of Blackford facies = Attalla formation (at base), west base of Foster 

Mountain, Birmingham Quadrangle, Ala. 

PLATE II 

GLOSSELLA, LINGULELLA, OBoLus, PACHYGLOSSA, SCHIZOTRETA, SPINILINGULA, 

TREMATIS, WESTONIA 

EEO OY Ve TON TARE Pie Aa AN I INR HU ACTING Arlee PER Dee NLU, Ue Pe 

(1) Exterior of a fragment of the posterior part of a brachial valve, < 4, showing 

concentric ornamentation, figured specimen, 116791b. 
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Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

B. Lingulella lirata Cooper, New SPeCi€S....... eee e cece cece eee c eee e eee eeer cence 

(2, 3) Interior of imperfect pedicle valve, respectively X6 and X 8, showing 

apical structures, paratype, 116761a; (4) posterior of the brachial valve showing 

the apical structures, X 8, paratype, 116761b. 

Horizon and locality same as preceding. 

C. Schizotreta willardi Cooper, NEW SPECIES... 0... ccc e cee cetera e scene 

(5) Fragment showing the apical foramen of the pedicle valve, 5, paratype, 

116806¢g. 

Horizon and locality same as preceding. 

Ds (OB Gus 8 Sp: Aistvcisie anacads wiatata etoile s 0'< WESROR IER 2 2 ca naals eta oe ects t= ater  mietronelasreta 

(6, 7) Interior and exterior of an imperfect specimen, X 4, figured specimen, 

116792c; (8) exterior of same specimen, < 8, showing rows of pores. 

Horizon and locality same as preceding. 

EB,” Westomaisuberba Cooper, mew Species 20. Sy ot vc ccs valsie eo He's sels leialemie eis aes vite 

(9, 10) Exterior and interior of the brachial valve, X 4, showing ornamentation 

and apical structures, holotype, 11678ob. 

Horizon and locality same as preceding. 

F. Pachyglossa dorsiconvexa Cooper, MEW SPECIES.........ecce ee cecccccccccecccces 

(11) Exterior and side view of the brachial valve, showing the strong convexity, 

X 2, holotype, 116758a. 

Horizon and locality same as preceding. 

G. Glossella papillosa Cooper, new species...... 5 3 js 6 ana alban auailage tea e) Sas eRe ea oR 

(12, 13) Exterior and interior views of the brachial valve, < 4, showing apical 

structures, paratype, 116787d; (14) fragment showing papillae on exterior, X Io, 

paratype, 116787e. 

Horizon and locality same as preceding. 

H. Tremetts elliptopora Cooper, new :Speciess «acjaay. tale tisgoteb sist toric eis clays steets. «ota > 

(15, 16) Exterior and interior of the pedicle valve showing the pedicle notch, X 3, 

paratype, 116800d; (17, 20) exterior and interior of an imperfect brachial valve, 

X 4, showing pores and apical structures, holotype, 116809c; (18, 19) same views 

of another fragmentary brachial valve showing apical structures, X 5, paratype, 

116809a; (21) apical view of another brachial valve showing smooth apex, X 4 

(specimen lost). 

Horizon and locality same as preceding. 

I. Trematis:? spinosa Cooper: ‘ew species) P20 ee ee 

(22, 23) Exterior and interior of the brachial valve showing the spines clustered 

at the apex, respectively 6 and &X Io, holotype, 116810; (24) interior of an- 

other brachial valve showing apical plate and spines, & 10 (specimen lost). 

Horizon and locality same as preceding. 

J. Spinlingula intralamellata Cooper, new species... 2.5... ce cetasce teste cease es es 

(25, 26) Exterior views of two brachial valves showing the lamellose and spinose 

ornamentation, X10, respectively holotype, 116784a, and paratype, 116784b; 

(27) small pedicle valve seen from the exterior, X 6, paratype, 116784c; (28) 

pedicle valve from the exterior X 6, paratype, 116784d; (29, 30) interior of the 

apical ends of the pedicle valve, X 10, showing deep pedicle groove and bound- 

ing plates, paratypes, 116784e, 116784f£; (31, 32) interior views of the brachial 

valve, 10, showing apical plate, paratypes, 116784g and 116784h. 

Horizon and locality same as preceding. 
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PLATE 12 

LEPTOBOLUS, LINGULASMA 

Ay Leptobotus sasvgnis Fall. < ,)os 3. SGU Ree eae os ae be Sebo oped fe 214 
(1) Pedicle exterior, X 8, figured specimen, 71887a; (2) pedicle interior showing 

ridges, < 8, figured specimen, 71887b; (3) brachial exterior, X 8, figured speci- 

men, 71887c; (4) brachial interior showing anterior median ridge, X 8, figured 

specimen, 71887d. 

Eden (Fulton), St. Thomas, Ky. 

B. Leptobolusdepis Halhsit) . citsnkt .32 <agek dos same cele J. eiotianaltat olde ht a2 214 

(5) Brachial interior, < 8, figured specimen, 45239b; (6) interior of the pedicle 

valve, < 8, figured specimen, 45239a. 

Trenton (Cynthiana), West Covington, Ky. 

CC. TEARROBONESEE SOT hice Satie ahah Retenie vib Teil la tiara Lath iaiate Cette on waved as 214 
(7) Pedicle valve, X 4, figured specimen, 109344a; (8) brachial valve, x 4, fig- 

ured specimen, 109344b. 

Edinburg formation (Liberty Hall facies), Middle River, 4 miles north-north- 

east of Staunton, Staunton (15’) Quadrangle, Va. 

D. Linguldsmamatutinum Cooper, new SpecieS...)<.+ .)s.0)¢ © sajsje.0,8% «A s4inala ems aaseminele 233 

(10) Imperfect specimen X I, paratype, 109348c; (11) imperfect specimen pre- 

serving some of the original shell surface, X 2, holotype, 109348a; (9) enlarge- 

ment, X 10, of part of surface of holotype. 

Arline formation, north side of wagon road in glade, 4 mile southeast of 

Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

E. Lingulasma oklahomense Cooper, new SpecieS.........ccccneccnacccecceecsevees 233 

(13) Brachial valve, X 1, showing cavity left by impression of platform on mud 

filling, holotype, 109353b; (14) a specimen similar to the preceding showing the 

same feature, X 14, paratype, 109352d; (15) brachial valve not so deformed as 

the preceding ones, X I, paratype, 109352e; (12) ornamentation, X 3, of the pre- 

ceding; (16) imperfect specimen with well-preserved ornamentation, X I, para- 

type, 100353a; (17) enlargement, X 10, of the ornamentation of the preceding 

specimen. 

Bromide formation (Pooleville member—O-roplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E,, Criner Hills, 

Carter County, Okla. 

F. Lingulasma. compactum: Cooper, N@wW SPeCIES.. 5 i... os22cee ones cee cee cine centinnnscs 232 

(18, 19) Views of both valves (impossible to say which is pedicle), X 1, holotype, 

109347; (20) the ornamentation of holotype, X 4, showing closely crowded lines ; 

(21) same, X 8. 

Oranda formation, 0.6 mile northwest of Linville Station, Broadway (15’) 

Quadrangle, Va. 

PLATE 13 

GLOoSSELLA, GLYPTOGLOSSA, LINGULASMA, OBOLELLINA, ORBICULOIDEA, SCHIZAMBON 

A. Ovslelinatmagnifica Billings. os ae. See ehadlven Jinehieaiel fe) 231 

(1) Brachial exterior, X 1, hypotype, 116800b; (2) exterior of pedicle valve, < 1, 

hypotype, 116800a; (3) interior of brachial valve showing callosites, * 1, hypo- 

type, 116800d. 
Rockland formation, Bonnechére River, 1 mile below Eganville, Ontario, 

Canada. 

BS Gla proglossa se ET Ts OU EOC oe FORE FORTE PIRES, HOS 227 

(4) Silicified but imperfect pedicle valve, X 2, figured specimen, 116770. 
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Chatham Hill formation, Grayson Farm, 4 miles southwest of Bland, Bland 

County, Va. 

C.. Orbiculciden eximia Cooper, New Species. «« » 's ssici'sscwsalses nye onnelé nmaeale ceawee 
(5) Large brachial valve, X 1, paratype, 117953a. 

Bromide formation (Pooleville member—Ovoplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, Carter 
County, Okla. 

D. Schizambon cf. S. duplictmuraium Hudson. .......ccccccsscesede ned codueueeuee 
(6) Interior of pedicle valve, X 4, figured specimen, 117954. 

St. Martin formation, 4 mile north of Cap St. Martin, Quebec, Canada. 

E.. Glossella Viambona* Cooper; new ‘species f0. 2, SOS oP So TR SI 2g 

(7, 8) Brachial and pedicle views, X 1, of the holotype, 116785a; (9, 10) pedicle 

and brachial views, X 2, of the holotype; (11) enlargement, X 5, of part of shell 

of holotype; (12) brachial view of a partially exfoliated specimen showing faint 

median ridge, 2, paratype, 116785b. 

Bromide formation (Pooleville member—O-voplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, Carter 

County, Okla. 

FB. Lingulasma:occideniale Cooper, new ‘species’... Mos er, ea aa 

(13) Anterior part of an incomplete specimen, X 1, paratype, 116793a; (14) in- 

complete specimen with beaks broken away, X 1, holotype, 116793b; (15, 16) 

brachial and pedicle views of the posterior part of a specimen with both valves 

in contact, X 1, paratype, 117955; (17) enlargement, X 10, of part of the shell 
surface of holotype. 

Yellow limestone above 25-foot sandstone of Eureka group, 3 miles north of 

Martin Ranch on southwest side of hill 8167, Monitor Range, Roberts Mountains 

(1°) Quadrangle, Nev. 

PLATE 14 

SCHIZAMBON, SIPHONOTRETA 

A. Stphonotreta americana Cooper, new SpeCieS........ceccececccscccesccusccceece 
(1, 9) Pedicle exterior, respectively X 2 and X 3, paratype, 109636g. The speci- 
men shown in fig. 9 is tipped to show the foramen. (2, 8) hinge area of brachial 

valve, showing thickened rim, 2 and XX 3, paratype, 100636e; (3) exterior of 
preceding, X 2; (4, 11) exterior of brachial valve, respectively X 2 and X 4, to 

show spines, paratype, 109636b; (6) pedicle exterior showing small foramen, 

X 2, paratype, 109636d; (7, 10) exterior and side views of another pedicle valve, 
X 2, holotype, 109636f. 

Arline formation, north side of wagon road in glade, 4 mile southeast of 

Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

(5) Pedicle exterior, X 2, paratype, 109635. 

Locality same as preceding but from the upper 25 feet of the Arline formation. 

B. Schizambon subradiatum Cooper, new SpecieS..........ccccccccccccccccccevccees 

(12) Imperfect pedicle exterior showing long foraminal slit, 2, paratype, 

109686e; (17, 18) side and exterior views of the pedicle valve, X 2, holotype, 

109686c; (16) enlargement, X 3, of holotype; (13) foramen, X 6, of holotype; 

(15) imperfect brachial valve, X 2, paratype, 109686d; (14, 19) a nearly perfect 

brachial valve preserving the spines, respectively X 2 and X 3, paratype, 109686g. 

Horizon and locality same as A above. 

C. Schizambon irregulare Cooper, new specieS.........secccceccccecccetecceubecses 

(20, 21) Brachial valve, X 3 and X 1, holotype, 109669. 
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Arline formation, Sevierville Pike, 3 miles southeast of Knoxville, Knoxville 

(T.V.A. 147-NW) Quadrangle, Tenn. 

De Schizambon tineatum- Cooper, new species.\6 05000. oie cece cece ese eceececs 

(22, 23) Brachial valve, * 1, X 2, holotype, 109671. 

Wardell formation, 1 mile northeast of Rye Cove, Clinchport (T.V.A. 

188-NW) Quadrangle, Va. 

PLATE 15 

ScHIZAMBON 

A. Schizambon macrothyris Cooper, Mew SPeCieS.......ccccecccscccscccncccccccece 

(2-4) Brachial, pedicle, and side views, X 1, of the holotype, 98204a; (1) pedicle 

view, X 2, of holotype. 

Wardell formation, Lloyd Carter’s barn, } mile by road northeast of school at 

Rye Cove, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

Bi (Schecumbon duplicunuratim Tindson fs 2sc wes crc cc cctaaeeees soeso cs tenn oes 

(5, 6) Pedicle and brachial valves, * 4, A.M.N.H. (no number). 

Crown Point formation, Valcour Island, Lake Champlain, Plattsburg (15') 

Quadrangle, N. Y. 

GC. Schizamton perspinosum' Cooper, HEW SPECIES... oe ee cto cc eres sce asanecs 

(7) Brachial interior, < 2, paratype, 109678. 

Bromide formation (Pooleville member—zone 5), Spring Creek, N4 sec. 17, 

T.2S., R. 1 W., Murray County, Okla. 

(8) Pedicle exterior, X 2, holotype, 109681c; (9, 11) respectively side and exte- 

rior views of a brachial valve, X 1, paratype, 109681d; (16) same as preceding, 

enlarged X 2; (10, 14) pedicle valve, X 2, X I, paratype, 71891a; (13) brachial 

valve, X 1, paratype, 109681a; (17) enlargement, <4, of part of preceding 

showing long spines; (15) brachial valve, X 2, paratype, 109680. 

Bromide formation (Pooleville member—O-roplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, 

Carter County, Okla. 

(12) Interior of a pedicle valve showing track of apical plate, * 2, figured speci- 

men, 109688. 
Near top of brownish granular beds of Bromide formation (Mountain Lake 

member), same locality as preceding. 

Ds Schasambon hirsutum ‘Cooper, ‘new Species 2005.05 adsk ss Sesesteccescccceccccs 

(18, 19) Brachial valve, & 1 and X 3, holotype, 109670. 

Murat formation, along road and ridge, Whistle Creek, 2 miles northwest of 

Lexington, Lexington (15’) Quadrangle, Va. 

EB, Schizambon cuneate sWiilards.. oo. bese s telsa se ce ee en at o8 8 ve a ctoceis as cto anew siecies 

(20, 22) Brachial valve, X 2 and X 1, showing long spines, holotype, 109668. 
Effna formation, McNutt Quarry, 12 miles southwest of Bland, Burkes Gar- 

den (15’) Quadrangle, Va. 

(21) Exterior of the pedicle valve, 14, cast of holotype, M.C.Z. 8588. 

Horizon and locality same as preceding. 

PLATE 16 

CoNOTRETA, SPONDYLOTRETA 

A.) KConaiyeinds aii COGper., EWA SDECIES tele leat Sainte sicielele voaise » Sentelg eel c-ardiateleie cidie wares 6 

(1-3) Posterior, apical, and anterior views of the pedicle valve, X 4, holotype, 

109715. 
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Arline formation, north side of wagon road in glade, 4 mile southeast of 

Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

B.. Conotreta.cuspidata Cooper, NEW. SPECIES... 20s aie qacare pained aimestgg eel anwlenesd 

(4, 5, 7) Respectively anterior, side, and posterior views of the pedicle valve, X 4, 

holotype, 109716a; (6) imperfect brachial valve, X 4, paratype, 109716b. 

Effna formation, Porterfield Quarry, 5 miles due east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

Ce Spanavioinelaar wdeciioas | CVVillard ) ox coh ca suap als wir alcieivin'slsisleie'als aivlatsie wole a cionsisisanere 

(8-10) Apical, side, and posterior views of the pedicle valve, x 4, hypotype, 

1097274. 
Effna formation, McNutt Quarry, 12 miles southwest of Bland, Burkes Gar- 

den (15’) Quadrangle, Va. 

D: Conotreta magna Cooper, MEW SPECIES. <'0,2.5 «6.0 010+ sie n0.0 « wisrepeeensiteadd aiputaitere sate 

(11, 14) Side and posterior views of a large pedicle valve, X 2, paratype, 109732b; 

(15) side view of same, X 1, posed with apex vertical; (16) brachial valve, X 3, 

paratype, 100732a. 

Whitesburg formation (cobbly Ampyx and Isotelus beds 0 to 50 feet above the 

Lenoir), on Morristown road, U. S. Highway 11, 14 miles west of Bulls Gap, 

Bulls Gap (T.V.A. 171-SE) Quadrangle, Tenn. 

(12, 13, 17) Side, anterior, and posterior views of a larger pedicle valve, X 2, 

holotype, 109733. 

Whitesburg formation (lower 50 feet), 2 miles southwest of Bulls Gap, Bulls 

Gap (T.V.A. 171-SE) Quadrangle, Tenn. 

E. Conaieeta:gsqanieaCooper,, NEW» SPECIES » cisicins « «ieie/sidivele ae, Sa’ amictuation) satan ale 

(18) Apical view of an exfoliated specimen showing foramen and pallial trunks, 

X 3, paratype, 109734e; (19, 21-23) posterior, apical, side, and anterior views of 

a well-preserved pedicle valve, < 3, holotype, 109734b; (20) partial impression 

of a brachial interior showing the median ridge, X 3, paratype, 109734c. 

Pratt Ferry formation (lower 3 feet), 0.2 mile southeast of Pratt Ferry, 

Blocton (15’) Quadrangle, Ala. 

FE. Conotreta plana, Cooper, new ‘Species....6.. 02 oS o5 fee iene dee eee eek 

(24-27) Posterior, apical, anterior, and side views of a nearly perfect pedicle 

valve, X 4, holotype, 109735b. 

Effna formation, Porterfield Quarry, 5 miles due east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

G... Conotreta multisinuata Cooper, new SPeCiESs. << siajsis « «s/eieye aisle ass yilerwddhe Seislaielaye a 

(29, 30, 35) Posterior, side, and anterior views of a pedicle valve, X 6, paratype, 

109742f; (31) brachial interior impression, X 6, paratype, 109742p; (36) apical 

view of an exfoliated pedicle valve showing foramen cast and impressions of pal- 

lial trunks, < 6, paratype, 109742h; (40) apical part of pedicle interior, X 6, 

paratype, 109742r. ; 

Chatham Hill formation, Grayson Farm, 4 miles southwest of Bland, Va. 

(32-34) Apical, anterior, and side views of an exfoliated pedicle valve showing 

pallial trunks, < 6, paratype, 109739a. 

Botetourt formation, 2 miles south of Albany, Mosheim (T.V.A. 181-NW) 
Quadrangle, Tenn. 

(28) Apical view of a silicified specimen showing the tiny apical foramen, X 8, 

paratype, 109746b; (37) pedicle interior showing preforaminal callosity and pal- 

lial trunks, < 8, holotype, 109746a; (38, 39) brachial interiors, X 10, paratypes, 

109746c, d. Specimen shown in fig. 38 is tipped slightly to the observer’s right 

to show the apex of the median septum. 

Edinburg formation (lower Liberty Hall facies), field northwest of U. S. 
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Highway 11, $ miles southwest of Lacey Springs, Broadway (15’) Quadrangle, 

Va. 

H. Conoiseia. rustioWaleott. s. }s.auisiv.2avedat over Ge £55. On)... UR coasted 254 
(41) Anterior view of an exfoliated pedicle valve showing the pallial trunks, X 4, 

lectotype, 18443a. 

Trenton limestone, Trenton Falls, N. Y. 

PLATE 17 

EPHIPPELASMA, CONOTRETA 

A. Ephippelasma minutum Cooper, new SpecieS...........cccce ccc escccecceccccecs 261 

(1, 3) Side view of a complete individual with the anterior portion broken away to 

show the saddle-shaped plate in place,  20(ca.), holotype, 116821a; (2) same 

specimen, < 10, before the side was broken; (4) side view of a complete speci- 

men, ca. X 8, paratype, 116821b; (5) posterior view of a pedicle valve, ca. X 20, 

showing the tiny apical foramen, paratype, 116821c; (6) posterior view of an- 

other pedicle valve, < 8, paratype, 116821d; (7) exterior of the brachial valve, 

ca. X 20, paratype, 116821e (specimen lost); (8) interior of the brachial valve 

showing the peculiar saddle-shaped plate, ca. X 20, paratype, 116821f; (12) ante- 

rior view of the interior of the same brachial valve showing saddle-shaped plate 

from below, ca. X 10; (9) interior of the brachial valve with part of pedicle 

valve still in place and showing position of saddle-shaped plate, ca. & 20, para- 

type, 116821g; (10, 11) broken specimen seen from the side and showing saddle- 

shaped plate in relation to the pedicle valve, respectively ca. X 20 and X I0, para- 

type 116821h; (13, 14) side and posterior views of the interior of the brachial 

valve showing saddle-shaped plate in profile and from above, ca. 10, paratype, 

116821i. 

Pratt Ferry formation (lower 3 feet), 0.2 mile southeast of Pratt Ferry, 

Blocton (15’) Quadrangle, Ala. 

Bi. Conotreia apicalis Cooper, new ispecies. .¢4acd. a seaweos i. sualientud. sonal tial .. 249 

(15-18) Respectively apical, posterior side, and anterior views of a pedicle valve, 

X 4, holotype, 116813a; (19-20) side, posterior, and apical views of another 

pedicle valve smaller than the preceding, X 4, paratype, 116813b; (21, 22) inte- 

rior and exterior of a brachial valve, X 4, paratype, 116813c; (23, 24) side and 

interior views of a brachial valve showing median septum, xX 4, paratype, 

116813d; (25, 26) brachial interior and same tilted to the side to show the 

median septum, XX 4, paratype, 116813e; (27) interior of another brachial valve 

showing muscle scars, X 4, paratype, 116813f; (28) brachial interior showing 

muscle scars, 4, paratype, 116813g. 

Horizon and locality same as preceding. 

C: Conetreta depressa; Cooper) shew species)..<)s2wnawehelotiinnd wih VeRR a PL OUE 251 

(29-31) Respectively posterior, side, and exterior views of an imperfect pedicle 

valve, X 2, paratype, 116815a; (32-34) respectively exterior, side, and posterior 

views of another pedicle valve, X 4, paratype, 116815g¢; (35, 36, 37) stout, small 

pedicle valve referred to this species doubtfully, * 4, figured specimen, 117967; 

(38) interior of a pedicle valve showing the pallial markings, x 3, paratype, 

116815d; (39, 40) respectively X 2 and X 4 views of a pedicle interior showing 

apical callosity, muscle scars, and pallial marks, holotype, 116815e; (41, 42) the 

same interior in normal view, X 2 and X 4; (43) interior of the pedicle valve 

showing callosity at apex, 4, interior of paratype, 116815a; (44) interior of 

an imperfect pedicle valve showing the apical callosity and pallial marks in ex- 

ceptional detail, < 4, paratype, 116815{; (45) exterior view of a pedicle valve, 

xX 2, paratype, 116815b; (47-49) exterior, tilted, and interior views of an- 
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other brachial valve showing the median septum and muscle scars, X 3, para- 

type, 116815c; (50, 51) interior and exterior of a small brachial valve, X 3, 

paratype, 1168151; (46, 52) side and interior views of a nearly perfect brachial 

valve, X 3, paratype, 116815j ; (53) interior of a large but fragmentary brachial 

valve showing elaborately developed pallial marks, x 3, paratype, 116815k; 

(54, 55) interiors of fragmentary brachial valves showing details of the muscle 

scars and pallial marks, X 4, paratypes, 116815h and 116815-1; (56, 57) interior 

and exterior of a large brachial valve, 3, showing muscle scars, paratype, 

116815m. 

Horizon and locality same as preceding. 

Di. Conoireia gigantea: ‘Cooper, New. SPECieSe.dccau seiciem adsece emeremelnlebee elie eee eles 

(58) Under side of posterior of a large pedicle valve, X 2, showing part of pedicle 

groove and elongate muscle tracks, paratype, 117968a. 

Horizon and locality same as preceding. 

E. Conotretasgiganica, Cooper, Rew: SPeOCieS's cjvinjs,siaje'b/=tsis sialeca's > “QW aic wlaiaio Bia sles ait day elerate 

(59) Interior of a brachial valve showing low median septum and muscle scars, 

X 3, paratype, 117968b; (60) posterior of another but imperfect brachial valve 

showing triangular pit and muscle scars, X 3, paratype, 117968c. 

Horizon and locality same as preceding. 

PLATE 18 
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ACANTHAMBONIA, CONOTRETA, PATERULA, RHYSOTRETA, SCAPHELASMA, SPONDYLOTRETA, 

TORYNELASMA, UNDIFERINA 

A. Spondylotreta: concentrica Cooper; new SPOCIOS .. sce dee delelc eee bed elle ba ele a 

(1, 2) Exterior and interior of the brachial valve, < 6, paratype, 116826c; (3-6) 

respectively side, posterior, apical, and interior views of the pedicle valve, X 4, 

holotype, 116826a; (7) interior of another pedicle valve showing the spondylium- 

like apical structure, ca X I0, paratype, 116826b. 

Pratt Ferry formation (lower 3 feet), 0.2 mile southeast of Pratt Ferry, 

Blocton (15) Quadrangle, Ala. 

B. Undiferina rugosa Cooper, new SPeCieS.......-cecescccssccceccsseccecs outcres 

(8, 9) Exterior and interior of the brachial valve, < 4, paratype, 1168300" (20) 

interior of the same specimen, X 6, showing apical structure and median sep- 

tum; (10, II) posterior and exterior views of another brachial valve, X 4, holo- 

type, 116832b; (12, 13) interior of holotype, X 4 and X 8, showing expanded tip 

of median septum; (15) exterior of the holotype, x 8, showing the strongly 

wrinkled surface; (14) interior of a brachial valve tilted slightly to show the 
median septum and its expansion in partial profile, < 8, paratype, 116832c; (18) 

same specimen in normal interior view, X 4; (16) same as preceding in exterior 

view, X 6, to show the wrinkled surface; (17) imperfect brachial valve with no 

expansion of the septum, X 6, paratype, 116832d; (19, 21) imperfect brachial 

valves showing an expanded and a tubular end on the median septum, x 6, 

paratypes, 116832e and 116832f. 

Horizon and locality same as preceding. 

C. Conotreta:? concentrica: Cooper, Mew Species 2). Bees. ITS le GR Te Nek 

(22) Apical view of an imperfect pedicle valve, X 4, showing the minute foramen, 

holotype, 116814. 

Horizon and locality same as preceding. 

D. Acanthambonia minutissima Cooper, NEW SPECIES........ce cece ccccsesececcccsees 

(23) Interior of the brachial valve showing the apical structure, X 10, paratype, 
116795a; (25) posterior part of the same specimen, X 15, showing the broad 

apical plate; (24) interior of the pedicle valve showing delthyrium, X 10, holo- 
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type, 116795b; (26) posterior of same, X15; (27) exterior of the brachial valve 

showing the spines, X 10, paratype, 116795c. 

Horizon and locality same as preceding. 

E. Torynelasma toryniferwm Cooper, new SPeCi€S.....- sees eee e eee s rece eeeeeeeces 

(28, 29) Exterior and interior of a nearly perfect brachial valve, X 10, paratype, 

116824c; (30) same specimen showing spoon on median septum, X 4; (35, 36) 

side and tilted views of the preceding, < 8, showing septum and spoon; (31-33) 

posterior, side, and anterior views of the pedicle valve, X 4, paratype, 1168242 ; 

(34) another, but slightly damaged, pedicle valve, 4, paratype, 116824b. 

Horizon and locality same as preceding. 

F. Rhysotreta corrugata Cooper, new SPpeCieS. ...... eee eeeee eee ce eee eeeeeeeeeeeees 

(37-40) Respectively apical, posterior, anterior, and side views of a pedicle valve, 

< 10, showing fairly large apical foramen and corrugated ornamentation, holo- 

type, 116817a; (41) exterior of the brachial valve, X10, paratype, 116817b; 

(42) young pedicle valve in apical view showing the large foramen, ca. X 20, 

paratype, 116817c; (43, 44) interior and side view of the brachial valve, X Io, 

showing septum, paratype, 116817d; (45, 46) brachial valve tilted to side to show 

septum, and same specimen in posterior view, 10, paratype, 116817e; (50) 

exterior, < 8, of the same brachial valve as preceding; (47, 49) side and interior 

views of an old brachial valve showing septum and muscle scars, X 8, paratype, 

116817f; (48) posterior view of a large pedicle valve, X 10, showing elongate 

smooth track and foramen, paratype, 116817g (specimen broken in photo- 

graphing). 

Horizon and locality same as preceding. 

G. Conotreta ? alitrostra. Cooper, new. SPCCieS.«.« « 22: slsisletses 2 Wea aisle. de Me ee ae 

(51-53) Anterior, side, and posterior views of a pedicle valve, x 4, holotype, 

116812. 
Botetourt formation, in the field on the south side of the road 0.2 mile east 

of Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

H, Paterula' periecta,Cooper, new species: wiiiig. 3. 26 DIE BRI. Re MS UU A 

(54) Exterior of the brachial valve showing the small apex, X 4, paratype, 

116799b; (55) exterior of the pedicle valve showing the notch at the apex, X 4, 

paratype, 116799c; (56) posterior portion of pedicle valve showing notch and 

traces of muscle marks,  I0, paratype, 116799a. 

Pratt Ferry formation (lower 3 feet), 0.2 mile northeast of Pratt Ferry, 

Blocton (15’) Quadrangle, Ala. 

I. Torynelasma: minar (Cooper; New Species .'s ccc... os oOetbase we elele EN on ocictee stalls 

(57, 58) Side and anterior views of a pedicle valve, 8, paratype, 1168234; (59) 

interior of an imperfect brachial valve showing short spoon and high septum, 

X 20, paratype, 116823c; (60, 62, 64) side, tilted, and normal interior views of 

a brachial valve showing the spoon and muscle marks, X 20, holotype, 116823a; 

(61, 63) another brachial valve smaller than the preceding, X20, paratype, 

116823b. 

Horizon and locality same as preceding. 

J. Scaphelasma sebtatum Cooper, new )SpecieS. wie a cet aele sede sees eee SEO Vee eens 
(65, 66) Respectively enlargement of the apical region and exterior view of a pedi- 

cle valve showing foramen, X 10, X 20, holotype, 116819a; (67) posterior view 

of another pedicle valve showing foramen and groove posterior to it, X 10, para- 

type, 116819b; (68) side view of the pedicle valve, X 10, paratype, 116819Cc; 

(69)inside of a pedicle valve showing pedicle tube, X 10, paratype, 116819d; 

(70) interior of the brachial valve showing the median septum, X Io, paratype, 

116819e; (71) brachial valve in interior view tilted to side to show septum in 

partial profile, X 10. paratype, 116819f; (72) full view of another brachial inte- 
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rior showing the apical plate, < 10, paratype, 116819g; (73) exterior of the bra- 

chial valve showing elevated beak and concentric lines, X 10, paratype, 116819h. 

Horizon and locality same as preceding. 

PLATE I9 

SCHIZOCRANIA, SCHIZOTRETA, TREMATIS 

A. Schizotreta ‘willardi; Cooper; new) species. 02.8 e Ue eal tets e oe cote ces eee ee 281 

(1) Exterior view of exfoliated brachial valves, < 2, paratype, 109697g; (2) mod- 

erately well preserved brachial valve showing exterior, X 2, holotype, 109697b; 

(3, 4) brachial exterior, < 2, respectively a replica of the exterior made from 

an impression and the counterpart of the impression, paratypes, 109697e, f; 

(5) exfoliated pedicle valve, X 2, paratype, 109697c; (6) somewhat exfoliated 

pedicle valve showing foramen track, < 2, paratype, 109660a. 

Pratt Ferry formation, 0.2 mile south of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 
B. SchtzdiretashuleraoCw illacd ys ind ge Re PRET are 280 

(7) Brachial valve showing ornamentation well, 2, hypotype, 1o9699c; (8, 9) 

side and apical views of a partially exfoliated pedicle valve, 2, hypotype, 

109699a. 

Rich Valley formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

CEE MULEUS S016 Be oo. Ssxa Sa: 5:5 etisnepmyeylaraae! er abblan a tote! fee veipapa ie eed @ Sr Sieve ets aad le 275 

(11) Imperfect brachial valve, < 3, figured specimen, 109704, (10) enlargement 

of same, X 6, showing external pits. 

Lower Edinburg (Cyrtonotella zone), $4 mile east of Strasburg Junction, 

Strasburg (15’) Quadrangle, Va. 

D. .Tremats foersia: Cooper menmispécies so). 60.28 290) SRE SR. 271 

(18, 15) Pedicle valve, X 1 and X 2, holotype, 109707d; (16) plasticine replica of 

the exterior of a pedicle valve, X 1, paratype, 109709a; (17) the brachial valve, 

X I, paratype, 109709d; (19) ornamentation, enlarged xX 4, of preceding. 

Plattin (Macy) or Barnhart formation (upper 10 feet), Yaeger Farm, 3 miles 

northwest of Frankford, 54 miles southeast of New London, Ralls County, Mo. 

E. Trematis parva Cooper; new species hie CH ae Us i BS RE Oe ee 273 

(13) Exfoliated brachial valve, X 3, paratype, 109705a. 

Lower Whitesburg formation, 4 mile west of Bulls Gap, Bulls Gap (T.V.A. 
171-SE) Quadrangle, Tenn. 

(14, 12) Brachial valve preserving exterior, X 3 and X 6, holotype, 109703. 

Chatham Hill formation, Grayson Farm, 4 miles southwest of Bland, Va. 

F. Sctizocraniaxflosa (Hall) bas Satie whe 42R OD. OO AO ea 275 

(20) Cluster of small individuals on a Rafinesquina shell, X 3, figured specimen, 

109711; (21) brachial valve, < 2, of a large individual on the same slab. 

Plattin group (Macy formation) or Barnhart formation (upper 10 feet), 

mouth of Big Creek, Ralls County, Mo. 

Ge Schizotretaspe sk J daihy <aile wa Habe SORES. TE IO OR ORO 282 

(22) Exterior of partially exfoliated pedicle valve, x 4, figured specimen, 109650. 

Lincolnshire formation (Hogskin member—upper 30 feet), road to Washburn, 
43 miles west-southwest of Thorn Hill, Avondale (T.V.A. 162-SW) Quad- 
rangle, Tenn. 

PLATE 20 

ORBICULOIDEA, SCHIZOTRETA 

A. Schizotreta microthyris Cooper; new species... 0.0 OTE rec wee e cs 278 

(1) Exfoliated brachial valve, 2, paratype, 97547a; (2) partially exfoliated 
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pedicle valve, X 1, paratype, 97547b; (3) enlargement, X 2, of apex of preceding 

specimen. 
Oranda formation, along the railroad 4 mile east of Strasburg Junction, Stras- 

burg (15’) Quadrangle, Va. 

B. Orbiculoidea linvillensis Cooper, new SPeCieS.......... cece cece cece eee eee eeeees 

(4) Exfoliated brachial valve showing strong anterior pallial trunks, X 2, para- 

type, 109637b; (5) exfoliated pedicle valve, X 2, holotype, 1096374. 

Oranda formation, 0.6 mile northwest of Linville Station, Broadway (15’) 

Quadrangle, Va. 

C... Schizoiretatsub contca*Cooper) news species. ©. 265 Se ee a PI 

(6) Pedicle exterior, X 2, paratype, 109646d; (7) another pedicle valve, more ex- 

foliated than the holotype, X 2, paratype, 109646b; (8) replica of the pedicle ex- 

terior prepared from an impression, X 2, paratype, 109646g; (9, 10) brachial 

valves, X 2, paratypes, 109646e, f. 

Pratt Ferry formation, 0.2 mile south of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

D. Orticuloideaeximia: Cooper; new speciesous 7. IS es coc ees 

(11, 12, 15) Brachial, pedicle, and side views, * 1, of a complete specimen, holo- 

type, 109632f; (13) apical view of an imperfect pedicle valve showing details of 

the foramen, X 4, paratype, 109632d; (14) brachial exterior, 1, paratype, 

109428b; (23) view of brachial valve showing apex, X 4, paratype, 117953a; 

(16) imperfect pedicle valve, X 1, paratype, 109632b; (17) brachial valve, x 1, 

paratype, 109634b; (18) enlargement, 2, of preceding; (19, 22) brachial 

valve, X 1, X 2, the enlargement showing faint groove extending from apex to 

posterior margin, paratype, 109428a; (20) apex of pedicle valve, * 4, paratype, 

109632e; (21) another pedicle valve, partially exfoliated showing long plate in 

pedicle slit, 4, paratype, 1096322. 

Bromide formation (Pooleville member—O-oplecia gouldi zone), Rock 

Crossing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, 

Carter County, Okla. 

PLATE 21 

SCHIZAMBON, SCHIZOTRETA 

TR SCREAM DIG ISS Tee ee ee nies ee aes cas se GAR ese miele ina a ale cs a ele oie, Ste etece a ata 6 
(1, 2) Exterior and interior of a young specimen showing spines and foramen, 

x 4, figured specimen, 123306. 

Effna—Rich Valley formations, Porterfield Quarry, 5 miles northeast of Salt- 

ville, Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

E527) SLAETOIRUON Sn De Soa ats Soe eee oh oe olan nec Miletthan ars: Seen ae te Ss me sates Se 

(3) Posterior of a small specimen showing foramen, x 8, figured specimen, 

116829a; (4) exterior of a brachial valve, 4, figured specimen, 116829b; 

(5) interior of a brachial valve, < 4, figured specimen, 116829c; (6) exterior 

of an imperfect valve showing the long spines, X 4, figured specimen, 116820d. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

C.. Schizotreta corrugaia, Cooper, new SpeClesSs «aspies. (aie kaa’ bee oc liew nied leo feos 

(7) Imperfect pedicle valve showing foramen, XX 4, paratype, 116808a; (8) 

fragmentary pedicle valve showing foramen, X 2, paratype, 116808c; (9, 10) 

exterior and interior of an incomplete young pedicle valve, X 4, specimen lost; 

(11, 12) exterior and interior views of an imperfect brachial valve, X 5, para- 

type, 116808d ; (13) exterior of another brachial valve showing apex, X 4, para- 

type, 116808e; (14) exterior of a nearly perfect brachial valve, X 2, paratype, 
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117972b; (15) immature brachial valve, X 4, paratype, 116808g; (16) exterior 

of a brachial valve showing fine concentric lines of young stages and coarse ele- 

vated ridges of older parts of shell, X 3, paratype, 116808h; (17) another young 

brachial valve, X 4, paratype, 1168081; (18) exterior of a pedicle valve, x 2, 

paratype, 117972a (for interior see pl. 28, G, figs. 27, 28) ; (19) young, elongate 

brachial valve, 3, paratype, 116808j; (20) exterior of a nearly complete bra- 

chial valve showing concentric corrugations, X 6, paratype, 116808k. 

Horizon and locality same as preceding. 

D; Schtzotretashulert: (Willard) iz (ido bs oh. ae En POT eae siete ie ale a ei teeta 280 
(21, 22) Exterior of two brachial valves showing strong concentric corrugations, 

X 2, hypotypes, 117969a and 117960b. 

Botetourt formation, on the south side of the road, 0.2 mile east of Strasburg 

Junction, Strasburg (15’) Quadrangle, Va. 

E. Schigotreta subconica: Cooper, mew Species. 2. 1v ss elapse 2 CARES RB obo 8G aes ee 281 

(23, 24) Exterior and interior of the pedicle valve showing the foramen, X 3, 

holotype, 116805a; (25) a small pedicle valve, X 4, paratype, 116805b; (26) 

small imperfect brachial valve, X 4, paratype, 116805c; (27, 28) exterior and 

interior of a nearly perfect pedicle valve showing position of the pedicle foramen, 

X 4, paratype, 116805d; (29-31) respectively exterior, interior, and side views of 

the pedicle valve showing foramen, X 3, paratype, 116805e; (32) interior of the 

same specimen, X 4, showing the foramen in more detail. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15') 

Quadrangle, Ala. 
FE. SchisoiretazillardsCooper, Mews SPECieS.as\syrie de her jrnjereltion sais «Bie'ale Ge aes tate 281 

(33-35) Posterior, apical, and interior views of a fragment of the pedicle valve 

showing the foramen, posterior slope, and pedicle tube, < 3, paratype, 116806a; 

(36) exterior of the brachial valve, X 2, paratype, 116806b; (37) another frag- 

mentary brachial valve showing the apex and posterior margin, X 3, paratype, 

116806c; (38) a fragmentary brachial valve showing small, low apex, x 2, 

paratype, 116806e; (39) fragmentary pedicle valve showing pedicle slit, x 2, 

specimen lost; (40, 41) exterior and interior of a nearly complete but young 

pedicle valve, X 3, paratype, 116806f. 

Horizon and locality same as preceding. 

PLATE 22 

ACROTRETA, CRANIOPS, OBOLELLINA, OBOLUS, PETROCRANIA, PHILHEDRA, 

SCHIZAMBON, SCHIZOTRETA 

A. Crantops attenuata Cooper, Tew Specios oo hts cer cme cones cote tele ore cise niece 240 

(1) Two valves, * 3, holotype, 116708. 

Carters formation (near top of massive limestone), quarry 0.3 mile north of 

Gate City, Leeds (15’) Quadrangle, Ala. 
B. ‘Crammps*irentonensis "CHalny tect. oe eel roe cee e eo uine rete ns orne lends 241 

(2) Lamellose brachial valve, < 4, figured specimen, 109788b. 

Nealmont formation (upper 50 to 75 feet), Reedsville, Pa. 

©. Crantops tenuis ‘Cooper’ New Spectes...2 oo oo sitec wees cceieaiename s spreanale minets wists note 240 

(3-5) Pedicle, side, and brachial views, < 8, of the holotype, 109752a. 

Bromide formation (Pooleville member—O-roplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, Carter 

County, Okla. 

D. Schizotreta mitrothyris ‘Cooper New ‘species 032i ies = soc ees Gs oe os aunt co's o's 278 

(6, 8) Side and exterior views of a pedicle valve, 1, paratype, 116803a; (9, 7) 

same views, same specimen, X 2, showing ornamentation. 
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Oranda formation, on Virginia Highway 55, 0.4 mile west of junction with 

U. S. Highway 11, north edge of Strasburg, Strasburg (15’) Quadrangle, Va. 

E. Acrotreta gemma Billings.........0.scccccceeee cee cweceenesdseeeseccesencecnes 

(10, 11) Posterior and anterior views of a pedicle valve, X 6, figured specimen, 

116816a. 
Table Head series (upper), Table Point Cove, Newfoundland. 

Bs (ODE SASS 4 nie bys POT ee Sn Sesh caigia b atgielale stale ele aiate'e Sin g's telsraeteinis ole wane siolss 

(12, 13) Interior and the impression of same valve, X 3, showing muscle and pal- 

lial marks, figured specimens, 116790a and 116790b. 

Blackford formation (shale below “Mosheim” but above Knox dolomite), 

about 3 mile east of Rocky Point, Natural Bridge Special (15’) Quadrangle, 

Va. 

Ge! PEP OCTANE SPE. Soke e cs dx va fae re Oaele o's 5'e efalacors inreiniv wia’s'G sig 60 5 9\e'0'5's Wife ea '0)% =m 

(14) Interior of brachial valve showing muscle scars, X 2, figured specimen, 

109776a. 
Ridley formation, U. S. Highway 27, just northwest of Chickamauga Creek, 

Kensington (T.V.A. 106-SE) Quadrangle, Ga. 

ED CPE FE SIS Es ais bic wie. ccie a vicis wle'e/siatalerciaiecc)eielerals clep. Sinai cais Sinlssels 6s. a's aisiap’=\ni a/otels 

(15) Impression of the brachial interior, X 2, figured specimen, 109761. 

Bromide formation (Mountain Lake member), near the northeast corner 

NW43 sec. 27, T. 1 S., R. 2 E., 3 miles northwest of Dougherty, Murray County, 

Okla. 

I. Schizotreta microthyris Cooper, New SPECIES... ...cccecee cc ceesencccseteeesseees 

(16) Well-preserved but imperfect pedicle valve, X 2, holotype, 109640. 

Oranda formation (5 feet below top), on U. S. Highway 11, 1 mile southwest 

of Strasburg, Strasburg (15’) Quadrangle, Va. 

J. Schisambanc spss 2 vials ot eidiiese « dheiels § spe av oie)d diaieplenjas oeb oes vw vie sore claige ome ble [eis 

(17) Young pedicle valve, X 6, figured specimen, 109687. 

Pratt Ferry formation, 0.2 mile south of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

K. Obolellina dixonensis Cooper, MEW SPECiGS..... eee eee eee eee e cece rece enee cece 

(18, 19) Interior impression of brachial valve, x 2 and X1, paratype, 71814b; 

(20, 21) impression of another brachial interior, X 2, X I, holotype, 71814a. 

Platteville formation (just above sponge bed), Truman’s Quarry, 2 miles 

northwest of Dixon, Dixon (15') Quadrangle, Il. 

L. Schizambon microthyris Cooper, New SPECIES... 6... cece cece ee eee eee cence teens 

(22) Pedicle exterior showing large foramen, X I, paratype, 116928a; (23) exte- 

rior of brachial valve, 1, paratype, 116928b; (24) imperfect brachial valve 

showing spines, X 3, paratype, 116928c. 

Wardell formation, south of road, $ mile east-northeast of Belfast Mill, Salt- 

ville (T.V.A. 212-NE) Quadrangle, Va. 

PLATE 23 

ELLIPTOGLOSSA, LINGULOPS 

A. Lingulops norwoodi (James) .......+ecsecceeee eee c cece ence eect tect tee teae tees 

(1) Brachial exterior, X 6, figured specimen, 45219a. 

Trenton, West Covington, Ky. 

(2) Impression of brachial interior, X 6, figured specimen, 15863a; (3) replica, 

6, of the brachial interior prepared from preceding. 

Trenton, Ludlow, Ky. 
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B. Lingulohsworwoods Cjames) =. ass «25. cessor bh cceeiasl. eet eaten kta dep ieayf « 

(4) Impression of the brachial interior, X< 6, figured specimen, 452109b. 

Trenton, West Covington, Ky. 

C. Lingulons citfioneusis Hoerstes ¢ «isl tugs p< dee apnapeda «acabegdarins Siete aecisbaatl «4 eae ae 

(5, 6) Respectively the replica of the brachial interior and the impression from 

which it was prepared, X 3, holotype, 78667. 

Fernvale formation, Clifton, Tenn. 

D. Elliptoglossa sylvanica Cooper; NEw SPECIES... & 0,000.0 00,0.0.09 000%, 0,0,00,000.0080 seme oe 

(7) Pedicle interior, X 6, paratype, 109388a; (8) impression of brachial interior, 

X 6, paratype, 109388b; (9) another brachial impression showing the muscle 

marks more strongly, < 6, paratype, 109388i; (10) small pedicle interior, x 6, 

paratype, 109388f; (11) impression of pedicle interior, X 6, paratype, 109388g; 

(12) interior of the pedicle valve, X 10, paratype, 109388h; (13) exterior of the 

brachial valve, < 8, holotype, 109388e. 

Sylvan shale (lower 40 feet), middle of east side sec. 34, T. 1 S., R. 2 E, 
Murray County, Okla. 

B. Pippiogtas ca ovales. CE aSSIG&) si... s's,«,sye cps. scictesc nie cpeieneps aesicini nia, Sabseaee eine eras eer 

(14) Pedicle exterior, < 10, hypotype, 1090371a; (21) partially exfoliated pedicle 

valve, X 6, hypotype, 109371b. 

Edinburg formation (base of Liberty Hall facies), 1 mile northwest of Lex- 

ington, Lexington (15’) Quadrangle, Va. 

(15) Brachial exterior, < 4, hypotype, 109370a. 

Botetourt formation, 2 miles south of Albany and 8 miles northwest of Green- 

ville, Mosheim (T.V.A. 181-NW) Quadrangle, Tenn. 

(16) Pedicle exterior, X 8, hypotype, 109370a. 

Chatham Hill formation, Hoge Farm, 6 miles southwest of Bland, Bland 

County, Va. 

(17) Brachial exterior, X 10, hypotype, 109357e; (18) pedicle interior, < 8, hypo- 

type, 100357c; (19) pedicle interior, X 8, hypotype, 109357d; (23) brachial inte- 
rior, X 10, hypotype, 109357f; (25) brachial interior, X 10, hypotype, 109357b. 

Oranda formation, 4 miles northwest of Linville Station, Broadway (15’) 
Quadrangle, Va. 

(20) Poorly preserved interior, X 6, paratype, 6617I1c; (24) well-preserved bra- 

chial interior, X 6, iectotype, 66171a. 

Martinsburg formation (Sinuites bed), 2 miles northwest of Kauffman, Cham- 

bersburg (15’) Quadrangle, Pa. 

(22) Impression of the brachial interior, X 6, hypotype, 109378a. 

Edinburg formation (Liberty Hall facies), 2 miles southwest of Broadway, 

Broadway (15’) Quadrangle, Va. 

(26) Brachial interior, X 10, hypotype, 109380. 

Oranda formation (15 to 20 feet beneath first graptolite zone of the Martins- 

burg shale), 1 mile south of St. Thomas, Mercersburg (15') Quadrangle, Pa. 

PLATE 24 

ELLIPTOGLOSSA, OBOLELLINA, PATERULA, PSEUDOBOLUS 

AD UPaterula batts ‘Cooper, Mew  SPOCles. «..« 'sis.<aas aeis s hacia am areman masa inate ia ae 

(1, 2) Brachial and pedicle valves, X10, paratype and holotype, 109411a and 

10941 1b. 

Lower Viola formation, SE} sec. 32, T. 2 S., R. 2 E., 3 miles north-northeast 

of Springer, in Murray County, Okla. 

B. Elhptoglossa rotundaia: Cooper, new Species. 200. ce cee oe bees cok emote eos 

(3) Exterior of pedicle valve, < 3, holotype, 71885a; (4, 6) two brachial valves, 

X 3, paratypes, 71885c, d. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

Edinburg formation (Liberty Hall facies), Reservoir Hill, Wytheville, Va. 

(5) Impression of brachial interior, X 3, paratype, 109386a. 

Edinburg formation (Liberty Hall facies—so feet above Lincolnshire), Middle 

River, 4 mile north of Verona, Staunton (15’) Quadrangle, Va. 

Gs Paterula subcircularis Cooper, Mew. SPCCICS ...:.:.:0:0%/sieeicccee ees ceenecccccoesevwees 

(7) Brachial valve, X 8, paratype, 109414a; (8) another brachial valve, of exfo- 

liated interior, X 4, paratype, 100414c; (9) pedicle valve, impression of interior, 

X 3, holotype, 109414b; (10) plasticine replica of interior, X 4, prepared from 

preceding. 
Stringtown shale = Womble formation (Big Fork chert), near center sec. 20, 

T.1S., R. 12 E,, about 2 miles southwest of Stringtown on south bank of North 

Boggy Creek, near base of exposure, Atoka County, Okla. 

D../ Paterula perfect: Cooper; new: Species iawettors 22 Us nib eoas... ES see Wal MIEN 

(12, 22) Impressions of two brachial valves showing muscle marks, X 12, para- 

types, 109404e and 100404c; (13, 23) two pedicle interiors, X 15, paratypes, 

109404d and 109404g. 

Oranda formation, 4 miles northwest of Linville Station, Broadway (15’) 

Quadrangle, Va. 
(11, 15, 17) Pedicle exteriors, X10, 8, 8, paratypes, 109409q, 109409p, 

109409-0; (16) brachial exterior, < 6, paratype, 109409h; (19, 21) pedicle inte- 

riors with excellently preserved muscle areas, X 15, holotype, 109409k, and para- 

type, 1094091; (14) interior of pedicle valve showing pedicle notch, 10, 

paratype, 109400c. 

Pratt Ferry formation, 0.2 mile south of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

(20) Brachial interior of an old specimen, X 10, paratype, 109408a. 

Botetourt formation, 1 mile northeast of Harrisonburg, Harrisonburg (15’) 

Quadrangle, Va. 

(18) Pedicle interior impression, 10, paratype, 109407. 

Edinburg formation (Liberty Hall facies), opposite bridge at Riverton, Front 

Royal (15’) Quadrangle, Va. 

EB... Obolellina canadernsts. ( Billings) 6s) wiararoyesdiarsianoier« Seale dupshaysia saserstan bere ahd sameaiaauae nyt 

(24) Brachial view of the exterior, X 1, holotype, G.S.C. 1150. 

Leray-Rockland beds, Fourth Chute of the Bonnechére River, Renfrew 

County, Ontario, Canada. 

F. Obotelinavmagnifica: (Billings )yojo5%% coast tmayate ee blecicwspan D-sataslantde sl. Gouin 
(25) Brachial interior, X I, paratype, G.S.C. 1161b. 

Rockland formation, Paquette Rapids, Ontario. 

G. Pseudobolus gibbosus (Willard) wcias.«, cowed twats Duncic tosis ato os. evant iia lacus pra Ske of 

(27-29) Pedicle, brachial, and side views of young but complete specimen, X 1, 

hypotype, 109422a; (26) the same enlarged X 2; (30, 31) brachial and side 

views of a fully grown brachial valve, * 1, hypotype, 109422b. 

Murat formation, 2 miles northwest of Lexington, Lexington (15’) Quad- 

rangle, Va. 

PLATE 25 

ACANTHOCRANIA, PETROCRANIA 

a Acaninacramal seligera (TAG) ude cs ones a8 saga sche cusses cence cemessscces 

(1, 5) Brachial exterior, X 2 and X 1, of a large specimen attached to a brachial 

valve of Strophomena, figured specimen, 24739; (2) enlargement, > 4, of ante- 

rior of preceding; (3, 4) brachial interior, X 1 and XX 2, showing muscle scars, 

figured specimen, 24743a. 

Decorah formation, Minneapolis, Minn. 
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B. Petrocrania ? magna Cooper, new SPeCCi€S.....scsccveecscsccccscevorceesccences 

(6, 7) Brachial valve, side and exterior, X 1, holotype, 109762. 

Effna formation, lower part of McNutt Quarry, 12 miles southwest of Bland, 

Burkes Garden (15’) Quadrangle, Va. 

PEUOcrAnia’'? SP. Boh d wisleeié io sio.sino.0's dis inye wiShid Saw Ele SIs ahs eet aka see & otal 

(8-10) Respectively interior, side, and exterior views of a silicified brachial valve, 

X 2, figured specimen, 109770. 

Edinburg formation (base of Liberty Hall facies), 1.8 miles S. 4° W. of Bethel 

Church, 5.9 miles due east of Harrisonburg, Harrisonburg (15’) Quadrangle, 

Va. 

. Petrocrama *hath “(Sardéson) ear) 5. 3) TROFEO BOO De is BS ie Dok 
(11) Brachial interior showing muscle scars, X 2, figured specimen, 24218a. 

Decorah formation (Spechts Ferry member—Stictoporella bed), Lake Street 

Bridge, St. Paul-Minneapolis, Minn. 

(12) Another brachial valve, X 2, figured specimen, 45218a. 

Decorah formation (Ion member—Phylloporina bed), St. Paul, Minn. 

Petrocranta hamiltoniae (Hall) eves, 28. BoEa I aS, FOS, BL ERS SOS 

(13) Plasticine replica of the interior made from an impression of the brachial in- 

terior showing muscle scars and pallial marks, < 14, figured specimen, 116834c; 

(14) plasticine replica of the pedicle interior showing pallial and muscle marks 

prepared from an interior impression, < 14, figured specimen, 116834b. 

Devonian, Ludlowville formation (Stone Mill member), at elevation of 1,265 

feet on the road 1 mile southwest of Randallsville, Morrisville (15’) Quadrangle, 

INDE 

Peimocrania prota (Rayne ) iste seis erocecsie, sass, shade uel LL ee 

(15) Exterior of brachial valve, X 2, cotype, Carnegie Mus. 5441; (16) brachial 

valve exterior, < 1, figured hypotype, A.M.N.H. 25046/2; (18) brachial interior 

showing large central muscle scars, X 2, cotype, Carnegie Mus. 5443; (17, 19) 

brachial interior, < 2 and X 1, cotype, Carnegie Mus. 5442. 

Chazy group (Crown Point), Valcour Island, Lake Champlain, Plattsburg 

(15’) Quadrangle, N. Y. 

ESM OCKOMEG: *SDy Bioreiatst ctaratshabinnde! oad sth etabatilatahsls edict eee eee 

(20) Brachial interior, < 2, figured specimen, 109766a; (21, 22) side and exterior 

views of the brachial valve, X 2, figured specimen, 109766b. 

Bromide formation (Mountain Lake member), deep well of Oklahoma Mid- 

continent Petroleum Corporation, on Jones Farm see. ao) Tos NYY Re 3 BS 

Pottawatomie County, Okla. 

«  REROCHGUEE (SDE iT sein: sitivrs.scovdc0.00.8 Sele eee ere ote Ue RE tea ah, SRE 

(23) Brachial interior, X 2, figured specimen, 109778. 

Dryden formation (30 feet above marble), road along Little Sycamore Creek, 
4 mile northeast of west edge of the Howard Quarter (T.V.A. 162-NW) Quad- 

rangle, Tenn. 

Petrocranis wniiaia’ Cooper: new species, 23.222 Vil 20e, Soe, ee cease tes 

(24, 25) Side and exterior views of a brachial valve, X 2, paratype, 109767. 

Bromide formation (Pooleville member—O-roplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, Carter 

County, Okla. 

Peirocrand miata (Cooper: Mew) SPeCieSwv. ses seo soc safes eee eioniae eee 

(26, 33) Side and exterior views of a brachial valve attached to Strophomena 

crinerensis, X 2, paratype, 109783c; (27, 32, 35) respectively side, exterior, and 

posterior views of a robust brachial valve, x 2, holotype, 109785a; (31, 34) 

brachial and side views of the holotype, < 1; (28-30) side, posterior, and exte- 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

rior views of another specimen showing surface ornament of the host Stropho- 

mena crinerensis reflected on the exterior, X 2, paratype, 109785e. 

Horizon and locality same as preceding. 

PLATE 26 

ACANTHOCRANIA, PETROCRANIA, PHILHEDRA 

A. Acanthocrana, grandis, Cooper, NEw SPECIES... o/s < oda tinny + cian «isms s © din ashsa.aloyals'« a 

(1) Brachial valve, X 1, holotype, 116838; (2, 3) exterior and side views, X 2, 

of the holotype, showing spiny ornamentation. 

Base of Benbolt formation, west slope of hill 4 mile east of Cedar Point 

School, Hilton (T.V.A. 197-NW) Quadrangle, Va. 

B. Philhedradepressa Cooper, inew SPeCleS ie sig x + ocsimataseresess as Smje awe da'o wcmpaipis <farryare dis alo 

(4, 5) Side and exterior views of the brachial valve, < 2, holotype, 109749. 

Prosser formation, 25 feet above base of Duck Creek Quarry, near Green Bay, 

Wis. 

C. Philhedra ferruginea Cooper, new SpeCieS. oc... sc.c0 5.5 so s.c00 s00e sie 0 steladias oxlattnane 

(6) Apical view, X 2, of the brachial valve, holotype, 109750; (7, 8) side and 

apical views, X 2, of the holotype. 

Red Knobs formation, 7 miles northeast of Charleston, Calhoun (T.V.A. 

125-SW) Quadrangle, Tenn. 

D. Acanthocrania cumberlandensis: (Foerste) . 2... 0 ccs ccedeccccccdescccececccceves 

(9, 10) Exterior and side views of the brachial valve, x 2, lectotype, 871574; 

(11) brachial interior, X 2, paratype, 87157b. 

Wells formation, + mile southwest of Cumberland City, Stewart County, Tenn. 

KE. )Philhedra/ minor Cooper, Mew. SPecieS. .. 0.06 << cee eka c cent bs Pee eee ERTS 

(12, 13) Apical and side views, X 2, of the holotype, 109760. 

Pierce formation, Pierce Mill, Walterhill, 74 miles north of Murfreesboro, 

Tenn. 

ff Petrocramia inflata Copper snew! SPECIES). trait Ate eal ie alae stele tele 6 selon eee oka oetes 
(14, 15) Side and apical views of the brachial valve, X 2, paratype, 109758. 

Bromide formation (Pooleville member—183 feet below massive limestone), 

second dam on Spring Creek, north of Woodford, Murray County, Okla. 

G: “Acanthocranta erecta Cooper, Hew SPECIES 5.0.6 b66. 5 ass mieig 0 a.e oncide.e-a5be dole yo0 80 0 

(16, 17) Apical and side views, X 2, of the holotype, 109780. 

Bromide formation (Mountain Lake member ?), NW+ sec. 27, T. 1 S., 

R. 2 E., half way between Dougherty and Davis, Murray County, Okla. 

HA. Acanthocrania, spitosa’ Cooper, Tew SPECIES s)aic sixisjelaeis 5 0's Wee esepiecle wuld mite eee © 

(18, 19) Interior and exterior of the brachial valve, & 4, holotype, 109795. 

Edinburg formation (Liberty Hall facies), 1.8 miles S. 4° W. of Bethel 

Church, 5.9 miles due east of Harrisonburg, Harrisonburg (15’) Quadrangle, 

Va. 

I. Acanthocrania subquadrata Cooper, New SPECICS........cceeececcccccccccccccees 

(20, 21) Cluster of specimens covering brachial interior of Opikina, X 1 and X 3, 

paratype, 109793; (22, 25) apical and side views, X 2, of the holotype, 109759b; 

(23) interior of an imperfect brachial valve, X 2, paratype, 109759d; (24) apical 

view, X 3, of a specimen showing ornamentation of its host Doleroides impressed 

on brachial surface, paratype, 109759c. 

Bromide formation (Upper Mountain Lake member), road cut on east side 

of Oklahoma Highway 18, 1.8 miles south of Sulphur, sec. 11, T. 1 S., R.3 E,, 

Murray County, Okla. 
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PLATE 27 

ACANTHOCRANIA, PACHYGLOSSA, PETROCRANIA, SCHIZOTRETA, TREMATIS 

A. Schizotreta microthyris Cooper, MEW SPECIES. ..... 0.00 sec ece ccc eeceec tre eereeees 
(1, 2) Apical view of a somewhat exfoliated brachial valve, X 1 and X 2, para- 

type, 116804a. 
Oranda formation, north side of U. S. Highway 11, 2 miles southwest of 

Strasburg, Strasburg (15’) Quadrangle, Va. 
(3) Imperfectly preserved pedicle interior showing position of foramen, X 2, 

paratype, 97547c. 
Oranda formation, along the railroad + to 4 mile east of Strasburg Junction, 

Strasburg (15’) Quadrangle, Va. 
B. Acanthocrania subquadrata Cooper, NEW SPECIES... 0.0.0... cece cece eter eeceeee 

(4) Apical view, X 1, of a paratype, 116836; (5, 6) apical and side views, X 2, 

of the same paratype; (7) apical view, X 4, of same. 

Bromide formation (Pooleville member—Lonchodomas zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, Carter 

County, Olda. 
C. Pachyglossa pachydermata Cooper, New: SPECIES ..J. 06s oe abe ce cele we odelé tence 

(8) Brachial view of an exfoliated specimen, the reverse of specimen shown in 

fig. 17, pl. 5, F, X 1, holotype, 116767. 

Botetourt formation, roadside at junction of Virginia Highways 311 and 114, 

4 mile southwest of Catawba, Salem (15’) Quadrangle, Va. 

D. Tirematistspsclicccteal és). o6 oastdost> 4 Asie RS aelohi es siete oeiad dae oe Siete eueiasrs 

(9) Brachial valve, < 6, figured specimen, 117970. 

Whitesburg formation, 24 miles southeast of Whitesburg, Bulls Gap (T.V.A. 

171-SE) Quadrangle, Tenn. 

E. Petrocronia dizonensis Cooper, News SPECIES vh;s/:¢ 5 « patois Deep idialabewas oleate. fe 

(10, 11) Apical and side views of the brachial valve, X 1, holotype, 45215. 

Platteville formation, Dixon, Dixon (15’) Quadrangle, Ill. 

Be A COMEROCT EMG, SP iia.5 a1 5 sxoiein a 0.0 Sigteaaioe oles Se EIR ieee ee en eae 

(12, 13) Apical and side views of the brachial valve, xX 2, figured specimen, 

116839; (14) same, X 1. 

Lebanon formation (Doleroides zone), on U .S. Highway 70N, opposite Fair- 

view Service Station, 4 mile west of Rome, Tenn. 

Gar Chrocrianin TKCRTONENSTS, (CEtall).,. 02. oss wee Sees ane REL RE eee een ee 

(15) Pedicle valve of Eoplectodonta alternata with encrusting Petrocrania seen 

in posterior view, X I, hypotype, 116835; (16, 17) apical and side views, X 2, 

of the same specimen. 

Martinsburg formation (Salona equivalent), on Virginia County Highway 

617 =910, 0.15 mile north of Green Mount Church, Broadway (15') Quad- 
rangle, Va. 

H. Acanthocrania oklahomensis Cooper, new specieS..........eeceeeeeeees comet te a 

(18) Four individuals encrusting a valve of Opikina, X 1, holotype, 116837a and 

paratypes, 116837b-d; (19) same, X 2; (20) apical view of one of the indi- 

viduals, 3, holotype, 1168372. 

Bromide formation (Pooleville member—bed 2), sec. 22, T. 2 S., R. 3 E., west 

of Nebo, Murray County, Okla. 

PLATE 28 

AcRoTRETA, CONOTRETA, LINGULELLA, PACHYGLOSSA, SCHIZOTRETA, TORYNELASMA 

A. Conotreta triangulata Cooper, new SPeCieS..........ccccesccccc cee ccc ccccccscce 

(1-4) Respectively tilted, anterior, side, and brachial views of a complete speci- 

men, X 2, holotype, 117973. 
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Effna formation, on the north side of Virginia Highway 114, 7 miles northeast 

of Lusters Gate, near Blacksburg, Va. 

B. Schizotreia posteroconvexa Cooper, NeW SPECIES. ........ eee ee eee cee ee eeseeeees 279 

(5, 6) Side and posterior views of the pedicle valve, < 3, holotype, 11680rb. 

Base of Athens formation (beds with Christiania), 0.2 mile southeast of 

Britton Church, 2} miles northeast of Calhoun, Calhoun (T.V.A. 125-SW) 

Quadrangle, Tenn. 

C. Pachyglossa dorsiconvexa Cooper, New, SPECIES «50.2 60/o oc [6 beers cece © tielnwwieiee es else 225 

(7, 8) Exterior and interior of the pedicle valve, showing apical region, X 3, 

paratype, 117976. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) 

Quadrangle, Ala. 
DD) Aeraireta magna) (Coopers, NEW..SPECIES oxo, tsre,sior> onal anys ofabers > orseorsteba islets suecerersye loiele\ siete 246 

(9, 10) Apical and side views of the pedicle valve, X 3, holotype, 109724a; (11) 

plasticine squeeze showing a replica of the exterior of the brachial valve, X 3, 

paratype, 109724b; (12) exterior, X 5, of the same paratype showing details of 

ornamentation. 

From boulders in the Mystic conglomerate, Range 6, Lot 20, 2$ miles north of 

Mystic, Stanbridge Township, Quebec, Canada. 

E. Torynelasma tornyiferum Cooper, new SPeCieS.......2.0ccecrsnecscenscccseveees 258 

(13-15) Exterior, side, and interior views of a large brachial valve, < 10, showing 

high median septum and spoonlike plate, slightly broken at the anterior end, 

paratype, 116825f; (16) posterior view of a pedicle valve, X10, paratype, 

116825e. 
Pratt Ferry formation (lower 3 feet), 0.2 mile southeast of Pratt Ferry, 

Blocton (15’) Quadrangle, Ala. 
ban LeIOMIEL LIFE. COOPEL. THEW: GUECICS: occ clains.e 5 acres e.sasiciaiele ata tpeiele/s)tia a bias 50: oun astince 201 

(17, 18) Interior views of two pedicle valves, X 4, showing apical region, para- 

types, 117975b and 117975c; (19) apex of specimen shown in fig. 18 enlarged 

x 8 to show apical structures in more detail; (21, 22) exterior and interior of a 

nearly perfect brachial valve showing ornamentation and apical structures, re- 

spectively X2 and X 3, paratype, 117975a; (23) apical region, X 6, of the pre- 

ceding; (20) exterior of a large brachial valve, 3, paratype, 117980. 

Horizon and locality same as preceding. 

G.. Schazotreta'corrugata: Cooper, new Species 12s Oa is hie aloes Seoleio's Se clone « 277 

(27) Interior of a pedicle valve (see pl. 21, C, fig. 18, for exterior view), showing 

foramen and traces of muscle scars, X 3, paratype, 117972a; (28) posterior part, 

X 6, of the preceding, showing foramen in greater detail; (24, 25) exterior and 

interior of a nearly complete brachial valve, 2, holotype, 116808-1; (26) inte- 

rior of a brachial valve showing flattened marginal rim and traces of the mus- 

cles, X 3, paratype, 117972b. (For the exterior of this specimen see pl. 21, C, 

fig. 14.) 

Horizon and locality same as preceding. 

PLATE 20 

ORTHIDIELLA, TREMATORTHIS 

A. Tremarorinis masons Wisiclt and Coopers. tee cc cess ccc aee ccs et se ee ccusescens ts 341 

(1-5) Brachial, posterior, side, pedicle, and anterior views of a complete specimen, 

X 3, hypotype, 116863d; (6) brachial interior, < 4, showing brachiophores and 

supporting swellings, hypotype, 1168632; (7) pedicle interior showing pallial 

trunks, X 3, paratype, 95876a; (15) exterior, X 3, of same; (8) posterior view 

showing apical foramen, X 3, lectotype, 95876c; (11) exterior, X 3, of preced- 

ing; (14) posterior of pedicle valve, X 6, hypotype, 116863f; (9, 10) posterior 
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and interior views of a brachial valve, 3, showing brachiophores and their 

supports, paratype, 95876e; (12) posterior of another brachial valve showing 

cardinal process, < 4, hypotype, 116863a; (13) pedicle interior, 4, hypotype, 

116863e. 

Pogonip group (mottled zone 700 feet below the Eureka quartzite), base of the 

first ridge east of Frenchman Flat, Las Vegas (1°) Quadrangle, Nev. 

B. Trematorthss feniss Cooper, NEW SPECIES. occ esecncctcsncesnvatecebaeteesnee st 

(16-20) Brachial, side, pedicle, anterior, and posterior views, X 3, of the holotype, 

117978a. 

Horizon and locality same as preceding. 

C. Frematorilas robusta, Cooper, ‘new Species 4. cee etc esti tees Ceca tenectiecc cess 

(21-25) Respectively anterior, brachial, posterior, side, and pedicle views, x 4, of 

the holotype, 116865a; (26) pedicle interior, < 4, paratype, 116865c; (27) same, 

X 4, tilted to show the pseudodeltidium. 

Horizon and locality same as preceding. 

PLATE 30 

ORTHIDIELLA, ORTHIDIUM 

A. Orihndiun’ bellglum Uirich andi Gooper sc as cs cteiw niaien cre eros eas gh srapeinieae= aac 

(1-5) Respectively posterior, pedicle, side, brachial, and anterior views, x 4, of 

the holotype, 92848. 

Upper Pogonip group, Ikes Canyon, east side of Toquima Range, Roberts 

Mountains (1°) Quadrangle, Nev. 

B.. Orthidiella spe - 2s sicvesaaiasa Meee RUS Me SAE ER Ee CE OS Ere ee Sole henge 

(6-9) Anterior, pedicle, side, and brachial views of an unusually fasciculate indi- 

vidual, X 2, figured specimen, 116861a; (10) posterior, X 3, of the preceding; 

(11) interior of the brachial valve of a similarly marked specimen, X 3, figured 

specimen, 116861b, 
Pogonip group (mottled zone 700 feet below the Eureka quartzite), base of 

first ridge east of Frenchman Flat, Las Vegas (1°) Quadrangle, Nev. 

C. Orthidiella costellata, Cooper, new Species, cites st sisiad de Sisepe mines seme ements 

(12) Interior of the brachial valve, X 2, showing the cardinal process, paratype, 

116859b; (13) exterior of a large pedicle valve showing the fine ornamentation, 

X I, paratype, 116859d; (14) interior of the pedicle valve, < 2, showing elongate 

diductor muscle scars, paratype, 116859e; (15-17) pedicle, side, and brachial 

views of a complete specimen, X 2, holotype, 1168592; (19) complete specimen 

slightly turned to the side to show the cardinal process in position, X 4, paratype, 

116859c. 

Pogonip group (Orthidiella zone), in the narrows 2 miles up Whiterock 

Canyon, Roberts Mountains (1°) Quadrangle, Nev. 

(18) Orthidiella cf. O. costellata Cooper, new species. Brachial view of a large 

complete specimen, X 2, figured specimen, 11798Ia. 

Pogonip group (mottled zone 700 feet below the Eureka quartzite), base of 

first ridge east of Frenchman Flat, Las Vegas (1°) Quadrangle, Nev. 

D.) Orthidtelia’ longwelle Ulrich “and Cooper... fe ot ace ce ss seit ce meena ny aid oekieys 

(20) Posterior of the brachial valve showing the cardinal process, X 4, holotype, 

912090. 
Horizon and locality same as preceding. 

E. Orthsdiella.extensa Ulrich} and} Cooper). ap fibsjoie'. Suistticatalele as ania leiels sigan wa tetele 

(21-24) Brachial, side, pedicle, and anterior views of a nearly perfect specimen, 

X 2, hypotype, 116857{; (26) same, 1; (27) posterior view of same, X 3, 
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showing cardinal process; (25, 28) brachial view, X 1 and X 2, of another com- 

plete specimen, hypotype, 116857a; (29) posterior view of a large brachial valve 

showing cardinal process, 4, hypotype, 116857e; (30) brachial interior, X 3, 

showing swellings around brachial plates, hypotype, 116857b; (31) large pedicle 

valve, X 3, showing ovarian impressions and elongate muscle scar, hypotype, 

116857g; (32) brachial interior, X 3, hypotype, 116857c. 

Horizon and locality same as preceding. 

PLATE 31 

ARCHAEORTHIS, ORTHIDIUM, PLEURORTHIS 

A. Orthidium fimbriatum Cooper, new SpecieS..- 2.66 cc nce ce cece cece ccscccccccecees 

(1-3) Brachial, side, and pedicle views of a large specimen, X 3, holotype, 116855a. 

Table Head series, 4 mile north of Belle Burn, Newfoundland. 

(4) Brachial exterior, & 4, showing frill, paratype, 116854a. 

Table Head series, south side of Stearing Island, Cow Head, Newfoundland. 

(5,6) Exterior and side views of a large pedicle valve, X 3, paratype, 116856b. 

Table Head series, Table Point Cove, Newfoundland. 

B. Archaeorthis biconvexa Cooper, New SPECIES........cccccesennceceeccccencecens 

(7, 10) Interior and exterior of the brachial valve, < 3, paratype, 116852b; (8, 9) 

interior and exterior of the pedicle valve, & 3, holotype, 116852a. 

Limestone lens in Womble formation, 1,100 feet south and 700 feet west of the 

NE corner sec. 3, T. 2 N., R. 19 E., Pushmatahah County, Okla. 

C: Pleurorthts. costellata-Gooper, New Specie... s.csaok celeste etre pele coc tsisiiate slew s cme 

(11, 12) Brachial valve, * 1 and X 2, paratype, 116845c; (13, 14) pedicle valve 

exterior, < 2 and X1, holotype, 116845b. 

Boulder in Mystic conglomerate, Range 6, Lot 20, 2} miles north of Mystic, 

Stanbridge Township, Quebec, Canada. 

ie Picarorthis tonvera Cooper, New, SPeCieS. ob. <6 Si.j. cucmine vis soles se npnieh apd mpeuet ovaicioietnye 

(15,17) Pedicle exterior, X 2 and X 1, holotype, 116844e; (16, 19) brachial exte- 

rior showing deep sulcus, X 1 and X 2, paratype, 116844d; (18) exterior of a 

large brachial valve, X 2, paratype, 116844b; (20) an imperfect pedicle exterior, 

X 2, paratype, 116844a; (21) brachial exterior, X 2, paratype, 116844c. 

Horizon and locality same as preceding. 

E. Pleurorthis fasctcostellata Cooper, new. Species... i... 6 ov. vesicles so apiewdienere slacwers 

(22) Exterior of a small pedicle valve, 1, paratype, 116841b; (24) impression 

of the brachial interior prepared by burning and scraping away the shell, x 2, 

paratype, 116841g; (25) large brachial valve, X 1, paratype, 116841c; (26) pedi- 

cle impression showing dental plate slots, X 2, paratype, 1168411; (27) large 

brachial exterior, X 1, paratype, 116841d. 

Horizon and locality same as preceding. 

(23) Plasticine replica of the exterior of a large pedicle valve, 1, holotype, 

117082. 

Mystic conglomerate boulder, Range 6, Lot 21, 2.6 miles north and 4 mile east 

of Mystic, Stanbridge Township, Quebec, Canada. 

fee) i Veunaetiee eri oitirt a Cia Nines es ten Gee ceed a oi ac ac Ais < ablative a8 SS ends 9 

(28, 29) Interior and exterior of an imperfect brachial valve, X< 2, holotype, 

G.S.C. 807. 

Limestone No. 2, in Lévis shale, Lévis, Quebec, Canada. 
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PLATE 32 

CyYRTONOTELLA, HESPERORTHIS, PLEURORTHIS, RHYSOSTROPHIA 

A. Plearesthis-sp! Tes}. + doadhas. aowk weet .wxtelee dctskatand Doers auartloess techie 
(1) Brachial valve, X 2, figured specimen, 116846. 

Table Head series, south side of Stearing Island, Cow Head, Newfoundland. 

By Pleurorthis imbecilis’ (Billings )\.0) 0s ss nectaaiianes aepee ack toreish dene Heese 4 
(2, 4) Two pedicle valves, fig. 4 showing the dental plate impressions, X 2, hypo- 

types, 116842b and 116842a. 

Upper Table Head series, Table Point Cove, Newfoundland. 

(3) Brachial exterior, 2, hypotype, 116843. 

Upper Table Head series, Table Point, Newfoundland. 

CG. Pleuhorihis sp. rik gs eae Bag a le ea aT ae eaten a. enters Uleiiehy ec 
(5, 6) Exterior and interior of a silicified pedicle valve, x 2, figured specimen, 

116848. 

Lower middle Table Head series, north of Table Head, Newfoundland. 

DD: Rhysostropnid. Sp. 3. vclecee seh cee ates eee e nse Lea CoN oe pte aerate att 

(7, 8) Interior and exterior of a pedicle valve, < 4, figured specimen, 17228. 

Pogonip group (Desmorthis zone), west side of Goodwin Canyon, Eureka 

District, Nev. 

Ex Hesperorthis.?. costalis, (Hall). ajosc0.ie Goes a eee Oa DEM iads Ree ee bite Mace tea ee 

(9, 13) Impression of pedicle interiors showing short dental plates and muscle 

scars, X 2, hypotypes, 116853d, 116853e; (10, 11) respectively impression of the 
brachial interior and a replica of the interior prepared from the impression, X 2, 

hypotype, 116853j; (12) somewhat exfoliated pedicle exterior, X 2, hypotype, 

116853b; (14) another pedicle valve, X 2, hypotype, 116853c. 

Day Point formation (upper “Orthis” bed), quarry just north of Hotel Cham- 

plain, south of Cliff Haven, Plattsburg (15’) Quadrangle, N. Y. 

(15) An imperfect pedicle valve, < 2, Hall’s type specimen, A.M.N.H. 528. 

Chazy group, Chazy, N. Y. 

By Gyrtonotellasd: sp, Swvrrdvrials Would. lows. Heel atte tara ba etree tees alti tas 
(16, 17) Respectively the plasticine replica of the brachial valve, X 2, and the 

impression from which it was prepared, X 2, figured specimen, 109867b; (18) 

plasticine replica of the brachial exterior, < 2, figured specimen, 109867a; (19) 

plasticine replica prepared from the internal impression of a somewhat larger 

brachial valve than that figured above, X 2, figured specimen, 109867d; (20) 

brachial exterior, X 2, counterpart to internal impression shown in fig. 17, fig- 

ured specimen, 109867c; (21) plasticine replica of the pedicle exterior, x 2, 

figured specimen, 109867a. This specimen is the counterpart of the brachial 

exterior shown in fig. 18. 

Botetourt formation, Hayes Creek, 2 miles northwest of Brownsburg, Lexing- 

ton (15) Quadrangle, Va. 

PLATE 33 

ORTHAMBONITES 

A. Orthambomites divaricatus Cooper, Mew SPeCieS.......eccccecnccccwecccccccccccs 

(1, 2) Interior and exterior of the pedicle valve, X 1, holotype, 109838a; (3) bra- 

chial interior, < 2, paratype, 109838b. 

Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

B. Orthambonites multicostellatus Cooper, new SPeCi€S..........ceeceecccccecceeees 

(4, 5) Interior and exterior of the brachial valve, * 1, paratype, 116875a. 
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Oranda formation along the railroad 4 mile west of Strasburg, Strasburg 

(15’) Quadrangle, Va. 
(6, 7) Pedicle exterior, 2 and X 1, holotype, 116876a. 

Edinburg limestone (Cyrtonotella zone), along the railroad about § mile east 

of Strasburg Junction, Va. 
C. Orthambonites acutiplicatus (Raymond) ...........sccccccecececesetseestececes 

(8) Somewhat exfoliated brachial exterior, X 2, paratype, Carnegie Mus. 5460; 

(9) small pedicle valve, X 1, lectotype, Carnegie Mus. 5458; (10, II) respec- 

tively 2 and X1 enlargements of a large pedicle valve, paratype, Carnegie 

Mus. 5459. 
Chazy group (Day Point ? formation), Valcour Island, Lake Champlain, 

Plattsburg (15’) Quadrangle, N. Y. 

D. Orthambonites paucicostatus (Ulrich and Cooper) ...........ccce cee ee eee eeeeees 

(12, 14) Respectively X 2 and 1 enlargements of a pedicle valve, hypotype, 

109834m; (13, 15, 16) side, pedicle, and brachial views of an imperfect speci- 

men, X 2, hypotype, 109834a; (19) pedicle view, X 1, of the preceding; (17, 18) 

brachial valve, X 2 and X 1, hypotype, 109834b. 
Upper Pogonip group (lower part of Rhysostrophia bed), Ikes Canyon, east 

side Toquima Range, Roberts Mountains (1°) Quadrangle, Nev. 

E. Orthambonites dinorthoides Cooper, MEW SPeCieS........cceeccccecccceseeecccees 

(20) Brachial interior, X 2, paratype, 109822a; (22) imperfect pedicle valve, X 1, 

paratype, 109822b. 

Upper Oil Creek formation, West Spring Creek, 3 miles east of Pooleville, 

Murray County, Okla. 

(21) Exterior of a small brachial valve, X 1, paratype, 109823d; (24) nearly per- 

fect pedicle valve, X 1, holotype, 109823b; (25) nearly perfect brachial interior, 

X 2, paratype, 109823a; (26) pedicle interior, 2, paratype, 109823c. 

Oil Creek formation (614 feet above base), west side U. S. Highway 77, 

NEINE} sec. 25, T. 2 S., R. 1 E., Carter County, Okla. 

(23) Large brachial valve, X 1, paratype, 109821a; (27) impression of the pedicle 

interior showing the muscle scars, X 2, paratype, 109821d. 

Oil Creek formation, sec. 14, T. 2 S., R. 1 E., about 5 miles north-northwest of 

Springer, in Murray County, Okla. 

PLATE 34 

ORTHAMBONITES 

A. Orthambonites bifurcatus Cooper, new SPeCieS.........cccseccccceccsccnceceeees 

(1) Exterior of a silicified pedicle valve showing the ornamentation well, x 2, 

paratype, 116869; (2-4) side, brachial, and pedicle views, X 2, of a nearly com- 

plete specimen, the holotype, 109798e; (6) holotype, 1; (5) brachial view of 

another small individual, * 1, paratype, 109708¢. 

Upper Pogonip group (Rhysostrophia zone), north side of Ikes Canyon 1 mile 

above the entrance, east side of Toquima Range, Roberts Mountains, (1°) 

Quadrangle, Nev. 

B. Orthambonites occidentalis Cooper, NEW SPECIES. ...... csc c ccc cec cc ceceeecceess 

(7-9) Pedicle, side, and brachial views, 1, of the holotype, 109807a. 

Horizon and locality same as preceding. 

C. Orthambonites rectangulatus Cooper, new SPeCi€S......... ccc eecccceeeccccseeee 

(10) Pedicle view, 1, of the holotype, 116877; (11-15) respectively posterior, 

anterior, pedicle, side, and brachial views, < 2, of the holotype. 

Shippensburg formation (Pinesburg member—just above Echinosphaerites 
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zone), west bank of Conococheague Creek, on U. S. Highway 40, at Wilson, 

7 miles west of Hagerstown, Williamsport (15’) Quadrangle, Md. 

D. Orthambonites minus Cooper, riew! Speciesiis. oi i. DIB. SU Sd 304 

(16-20) Posterior, pedicle, side, brachial, and anterior views, X 3, of the holotype, 

116882. 

Tulip Creek formation, about 90 feet below top, east edge of NE+ sec. 25, 

T.2S., R. 1 E, east side of U. S. Highway 77, 24 miles north of Springer, 

Carter County, Okla. 

E. Orthambonites subconvexus Cooper, Mew SPeCieS........ ec cece cece eee ee eee eeces 312 

(21, 22) Respectively X 1 and X 2 enlargements of the brachial interior, para- 

type, 1090844b; (26) exterior, <1, of preceding; (23, 24) exterior and interior 

of the pedicle valve, X 1, holotype, 109844a; (25) holotype, X 2. 

Oil Creek formation (75 to 100 feet below the top), SW sec. 31, T. 1 S., 

R. 1 W., on West Spring Creek, east of Pooleville, Murray County, Okla. 

F. Orthambonites rotundiformis Cooper, new SPeCi€S...... 2... cccccccccccceccececs UT 

(27) Impression of the pedicle interior showing scars of ponderous dental plates, 

teeth, and pallial marks, X 2, paratype, 109842a; (35) plasticine replica of the 

brachial exterior, 2, paratype, 109842b. 

Basal Athens formation, on Cleveland-Benton road, 5 to 54 miles east of 

Cleveland, East Cleveland (T.V.A. 120-NE) Quadrangle, Tenn. 

(28-30) Side, pedicle, and brachial views of a complete specimen, XX 2, holotype, 

109843a; (33) brachial interior, X 2, paratype, 109843b; (34) pedicle interior, 

X 2, paratype, 109843c. 

Basal Athens (Christiania beds), 600 feet S. 40° E. of the highway and rail- 

road crossing 1 mile northeast of Athens, above quarry, Athens (T.V.A. 

125-NE) Quadrangle, Tenn. 

(31) Impression of the brachial valve, X 3, paratype, 1098401; (32) impression 

of the pedicle interior, X 2, paratype, 109840h; (36, 37) interior of old brachial 

valve showing pallial and muscle marks, and the plasticine replica prepared from 

the impression, X 2, paratype, 109840j ; (38) pedicle interior impression showing 

Ovarian impressions and muscle scars, X 2, paratype, 109840f; (39) plasticine 

replica of the pedicle exterior from a mold, X 2, paratype, 109840g. 

Basal Athens formation, roadside just east of intersection, 24 miles south- 

southeast of Riceville, Calhoun (T.V.A. 125-SW) Quadrangle, Tenn. 

PLATE 35 

ORTHAMBONITES 

A. Orthambonites mostellerensis Cooper, New SPeCi€S......cesceececcccccesveccsceee 306 

(1-4) Brachial, side, posterior, and pedicle views of a complete specimen, X I, 

holotype, 109810b; (8) brachial interior, X 2, of the holotype; (6) pedicle inte- 

rior, 1, of holotype; (7) pedicle interior, 2, paratype, 109810e; (9) 

another pedicle interior showing large teeth and crural fossettes, X 2, paratype, 

1o9810a; (5) exterior, X 1, of preceding; (10) brachial interior showing thick 

cardinal process and brachiophores, X 2, paratype, 109810c. 

Little Oak formation, cut on L. and N. RR., 3 mile northwest of Mosteller, 

Columbiana (15’) Quadrangle, Ala. 

B. Orthambonites parvicrassicostatus Cooper, NEW SPECIES....... cece cece ccc ceeeeees 309 

(11-15) Anterior, side, pedicle, brachial, and posterior views of a perfect specimen, 

2, holotype, 116872a; (16) brachiai view of another complete specimen, X I, 

paratype, 116872b; (22) same, 2; (17) brachial interior, X 2, paratype, 

116872c. 
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Benbolt formation, wash on east side slope in pasture, 0.2 mile south of the 

middle fork of Moccasin Creek, 14 miles due south of Hansonville, Hanson- 

ville (T.V.A. 205-SW) Quadrangle, Va. 

(18-21) Pedicle, brachial, posterior, and side views of a complete specimen, X 2, 

paratype, 116871b. 

Benbolt (lower), west slope of hill 4 mile east of Cedar Point School, Hilton 

(T.V.A. 197-NW) Quadrangle, Va. 

(23) Brachial interior, X 3, paratype, 109832a; (24, 25) brachial and pedicle 

valves of a complete specimen, X 3, paratype, 109832b. 

Effna formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

C. Orthamboniies blountensis Cooper, new SPeCieS........0..0ecececccccccccccccecs 

(26-28) Brachial, pedicle, and side views, 1, of the holotype, 109812h; (29) 

brachial view, X 2, of holotype; (30, 31) exterior and interior of pedicle valve, 

X 2, paratype, 109812a; (32) exterior of another pedicle valve, X 2, paratype, 

109812b; (33, 34) interior and exterior of brachial valve, X 2, paratype, 109812c. 

Arline formation, north side of wagon road in glade, 4 mile southeast of 

Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

D. Orthambomics bellus. Cooper, mew: SPECIES  vo:«).:o,o/<:s arnie!a/eye eo o:e:s 0rele oie)aiaie/ara eels wlefa%s «8 

(35, 30) Pedicle interior, respectively titled to show dental plates and normally 

posed, X 2, holotype, 116866c; (38) pedicle exterior, 1, paratype, 116866a; 

(43, 44) brachial exterior, respectively X 2 and X 1, paratype, 116866f; (45) 

interior, X 2, of same; (46, 47) brachial interior, X1 and X 2, paratype, 
116866e. 

Chatham Hill formation, north slope Walker Mountain, 1.2 miles S. 31° E. of 

Sharon Springs, Burkes Garden (15’) Quadrangle, Va. 

(37, 39) Interior and exterior of a pedicle valve, X 2, paratype, 109790a; (40) 

brachial interior, X 2, paratype, 109799b; (41, 42) exterior and interior of a 

brachial valve, X 2, paratype, 109799c; (48, 51) interior and exterior of a small 
pedicle valve, X 3, paratype, 109799d; (49, 50) interior and exterior of a small 

brachial valve, < 3, paratype, 109790¢. 

Chatham Hill formation, Grayson Farm, 4 miles southwest of Bland, Va. 

PLATE 36 

ORTHAMBONITES 

A. Orthambonites friendsvillensis Cooper, new SPeCi€S...........ccceeececccccceccs 

(1) Brachial interior, X 2, paratype, 109827g; (2, 4, 5, 7) pedicle, posterior, bra- 

chial, and side views of a complete specimen, XX 1, holotype, 109827b; (6) bra- 

chial view, X 2, of the holotype; (3) brachial views of another complete speci- 

men, X 2, paratype, 109827c; (8) pedicle interior, X 2, paratype, 109827h. 

Arline formation, north side of wagon road in glade, 4 mile southeast of 

Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

B. Orthambonites. bielsteims Cooper, new SpeCi€S. .....,.0)0-seslnccccclacccetcecceass 

(9, 12, 13, 15, 17) Brachial, side, posterior, anterior, and pedicle views of a com- 

plete specimen, X 1, paratype, 109803b; (10, 11, 14) brachial, pedicle, and side 

views, X 1, of another complete specimen, holotype, 1o9803a. 

Martinsburg formation (Salona equivalent), 14 miles north of Staunton, Va. 

(16) Brachial interior somewhat doubtfully referred to this species, X 2, figured 

specimen, 109845a. 

Benbolt formation, 4 mile east of Speers Ferry, Clinchport (T.V.A. 188-NW) 

Quadrangle, Va. 

(18) Brachial view of the exterior, X 1, figured specimen, 109801. 
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Shippensburg formation (Pinesburg member—shaly beds between Echino- 

sphaerites and lower Nidulites zones), railroad cut 1.7 miles southwest of 

Marion, Chambersburg (15’) Quadrangle, Pa. 

C. Orthambonites angulatus Cooper, new SPeCieS.......... ccc cece ccc ccc cece cececs 

(19, 20) Exterior and interior of a large pedicle valve, X 1, holotype, 109797. 

Probably Arline formation, James Wayland Farm near Riverdale, 9 miles 

east of Knoxville, Shooks Gap (T.V.A. 147-NE) Quadrangle, Tenn. 

D. Orthamboniites. butiss: \(Schuchért’ and Cooper) 22). 25. ee a 

(21, 25, 28, 29) Pedicle, posterior, brachial, and side views of a large specimen, 

X 1, hypotype, 109808a; (27) brachial view, X 2, of preceding specimen; 

(22, 31) respectively X 1 and X 2 enlargements of the brachial interior, hypo- 

type, 116870b; (23, 26) pedicle interior, respectively X 2 and X 1, hypotype, 

116870c; (30) exterior, X 14, of same; (24) brachial view of a complete speci- 

men, X 1, hypotype, 1168702. 

Little Oak formation, intersection Bailey Gap road with main road, SWi1SW+4 

sec. 13, T. 19 S., R. 2 W., 13 miles northeast of Newhope Church, Vandiver 

(15’) Quadrangle, Ala. 

E. Orthambonites brachiophorus Cooper, new specieS.........ccceccecccccecccecees 

(32, 33) Imperfect brachial valve, respectively tilted to side and seen in normal 

view to show long brachial processes, X 2, paratype, 109835a; (34, 39) pedicle 

exterior, X I and X 2, holotype, 109835c; (35) brachial exterior, X 1, paratype, 

109835d; (36) pedicle interior showing muscle area and pallial trunks, > 1, 

paratype, 109835f; (37, 38) respectively X 2 and <1 enlargement of a brachial 

valve, paratype, 109835b. 

Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

PLATE 37 

MIMELLA, ONNIELLA, ORTHAMBONITES 

A. Mimella.superba: Butts = 1. globosax(Willardy kev teow. «caen ee ees ee eee 

(1-4) Respectively pedicle, anterior, brachial, and side views of the type specimen 

of Mimella superba Butts, X 1, hypotype, of M. melonica (Willard), 98210. 

Probably Benbolt formation, Rye Cove, Clinchport (T.V.A. 188-NW) Quad- 

rangle, Va. 

BE: Mimella-ouginiensts Cooper, mew SPECIES. «3:5 seuss, ce aise east lcloce alie aaceeloioeioe sig oles 

(5-7) Respectively side, pedicle, and brachial views, <1, of the holotype, 98188a. 

Whistle Creek formation, along Whistle Creek, 2 miles northwest of 

Lexington, Lexington (15') Quadrangle, Va. 

C. Onmella*? americana Cooper, new species? <= cee. ds one ce ta cence ete ont 

(8-12) Respectively brachial, side, posterior, anterior, and pedicle views, of the 

holotype, I, 116964a; (13-14) respectively X I and X 2 views of the pedicle 

exterior of another specimen, paratype, 116964b. 

Lower Hermitage formation, along Tennessee Highway 53, 1 to 14 miles 

south-southeast of Woodbury, Woodbury (15’) Quadrangle, Tenn. 

D. Orthambonites neumani Cooper, New SPECi€S.........cccrecccecncccccsccceccces 

(15, 16) Plasticine replicas of the exterior of the pedicle valve, 1, paratypes, 

116874b and 116874-0; (17, 18) plasticine replicas of two brachial exteriors, < 1, 

paratypes, 116874d and 116874q; (19, 20) respectively the impression of the bra- 

chial interior and a plasticine replica of the interior prepared from it, X I, para- 

type, 116874d. This is the inner counterpart to the exterior shown in fig. 17; 

(21, 22) impression of the brachial interior and a plasticine replica prepared 

from it, X I, paratype, 116874-1; (23, 24) another impression of the interior of 
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a thickened brachial valve showing the enlarged cardinal process, I, paratype, 

116874n; (25) the posterior of the preceding enlarged, X 2, to show the cardinal 

process in more detail; (26, 27) impression of the interior of the pedicle valve 

and a replica of the pedicle interior prepared from it to show the form of the 

muscle scars and the nature of the dental plates, X 1, holotype, 116874e; (28) 

impression of the muscle scars of another pedicle valve, 2, paratype, 116874h. 

Tellico formation (sandstone No. 3), 0.3 mile northwest of Cold Springs 

School, Wildwood (T.V.A. 147-SE) Quadrangle, Tenn. 

PLATE 38 

NoTHOoRTHIS, ORTHAMBONITES, TAPHRORTHIS 

A. Taphrorthis emarginaia Cooper, New SPeCi€S.... .<0sc ca cn. seen c ence cesecececes 327 

(1) Interior of an imperfect brachial valve showing the cardinalia, <X 2, paratype, 

117983b; (2) interior of an imperfect pedicle valve showing muscle scars and 

median ridge, X 2, paratype, 117983a. 

Arline formation, 100 yards southwest of the Negro Cemetery, 4 mile north- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

B: Nothorthis, terdot@ooper) Mew, Species.)) sass vic +.| seller nae «ere ieers clderdalcloe ates 6s 315 

(3-5) Respectively exterior views of three pedicle valves, X 4, paratypes, 116851a-c ; 

(6) exterior of a complete specimen, X 4, holotype, 116851d; (7, 13) exterior 

and interior of a brachial valve, x 4, paratype, 110851e; (8, 12) exterior and 

interior of another brachial valve showing the muscle scars, X 4, paratype, 

116851f; (9-11) interior views of three pedicle valves showing small muscle 

area, pallial sinuses, and dental plates, < 4, paratypes, 116851i, 116851a and 

116851j; (14, 15) interior of two brachial valves showing deeply entrenched 

adductor scars, X 4, paratypes, 116851g and 11685rh. 

Pratt Ferry formation (lower third), 0.2 mile southeast of Pratt Ferry, 

Blocton (15’) Quadrangle, Ala. 

C, Taphroriius peculharis Cooper, ew species... f.).f. Slow. vec c cnc oele ec ccs ce senences 328 

(16, 17) Exterior and interior of the brachial valve, X 2, paratype, 117984a; 

(18, 19) interior and exterior of the pedicle valve, < 2, paratype, 117984b; 

(20) exterior of another pedicle valve, < 2, paratype, 117984e. 

Horizon and locality same as preceding. 

Di No morints, deliconilan© ich ats COOPCL 1. cic kage nicer « caeveholehatehes< ake <uausislencie euepsisisseleks).8 315 

(21) Exterior of the pedicle valve, X 3, paratype, G.S.C. 9067d; (22, 24) exte- 

rior and interior of a young pedicle valve, < 3, paratype, G.S.C. 9067f; (23) ex- 

terior of a large pedicle valve, > 3, lectotype, G.S.C. 9067e; (25, 26) exterior 

and interior of a large brachial valve, < 3, paratype, G.S.C. 9067; (27, 28) exte- 

rior and interior of another brachial valve, 3, showing cardinalia, paratype, 

G.S.C. 90672; (29) interior of the preceding, x 4.5, showing cardinalia in 

greater detail. 

Possibly an erratic in the lower part of the Lévis shale, Lévis, Quebec. 

E. Orthambonites tenuicostatus Cooper, new SPeCi€S..........eeceeeeeeccnccccccees 314 

(30-34) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete specimen, X 3, holotype, 116875b; (35, 36) interior and exterior of a bra- 

chial valve showing form of muscle scars, X 3, paratype, 116875e; (37) an- 

other pedicle interior, X 3, paratype, 116875a; (38, 39) interior and exterior of 

a pedicle valve, X 3, paratype, 116875d; (40) interior of the brachial valve show- 

ing the cardinalia, 3, paratype, 116875c. 

Pratt Ferry formation (lower third), 0.2 mile southeast of Pratt Ferry, 

Blocton (15’) Quadrangle, Ala. 
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F. Nothorthes transversa Coopers mew, SPCCleSin. «ste caiainiciciotei cle as ticie fans teas ain oheleieieinciettee 

(41-43, 46) Respectively brachial, anterior, side, and posterior views of a small 

but complete individual, < 4, paratype, 117985d; (44, 45, 52, 53) respectively 

posterior, anterior, side, and brachial views of a specimen larger than the previ- 

ous one, X 4, paratype, 117985a; (47-51) respectively posterior, anterior, side, 

pedicle, and brachial views of a large individual, > 4, holotype, 117986; (54, 56) 

interior of the brachial valve, X 4 and XX 6, showing the cardinalia, paratype, 

117985b; (55) interior of another brachial valve showing incipient cardinal 

process, < 4, paratype, 117985c; (57, 58) interior of a brachial valve showing 

adductor scars, X 4, X 6, paratype, 117985e. 

Horizon and locality same as preceding. 

PLATE 39 

CyRTONOTELLA, NICOLELLA, TAPHRORTHIS 

A. Taphrorthis peculiaris Cooper, new SPeCieS... 5.0.0 scene see cecsecesccoeseeaed 

(1, 5) Brachial interior and exterior, X 2, paratype, 109883b; (3) brachial exte- 

rior, <1, of same; (2) another brachial interior, 2, paratype, 109883e; 

(4, 6) exterior and interior of the pedicle valve, X 2, holotype, 109883c. 

Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

B. Nicolellasstrasburgemsis. sBiattsw disc cite phe dais tetera 2S KENOBI ae LOS 

(10) Brachial exterior, 1, lectotype, 97549a; (7) view of interareas, X 2, 

showing chilidial plates of lectotype; (9) another specimen showing chilidial 

plates, X 2, paratype, 975490. 
Oranda formation, along the railroad 4+ mile east of Strasburg Junction, 

Strasburg (15’) Quadrangle, Va. 

(8) Plasticine replica of the brachial exterior, X 1, hypotype, 109889b; (11) im- 

pression of the pedicle interior, X 1, hypotype, 109889a. 

Oranda formation, 1 mile northwest of Guilford Springs, 24 miles southwest 

of Chambersburg, Chambersburg (15’) Quadrangle, Pa. 
C. Cyrtonotella. subplana, Cooper,, new SP@Ci€S.c s,a/ta:s 5) <hetdmin erie heresy «see bmnatertin £ Wate on 

(12) Brachial interior showing cardinal process and chilidial plates, 2, para- 

type, 109860b; (13-15) side, pedicle, and brachial views of a complete specimen, 

X 1, holotype, 109860a. 

Edinburg formation (Crytonotella zone), just above quarry, $ to 4 mile east 

of Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

D: Cyrionatella orandistraata (Willard )) 0)5.<:cissre stasis ocsusdesninyads a Meek oie blnich se etoieia ouniats 

(16) Exterior of an imperfect pedicle valve showing alternate character of cos- 

tellae, x 1, hypotype, 109846a; (17, 18) brachial and pedicle views of an imper- 

fect specimen preserving both valves in contact, 1, hypotype, 99262a; (19) 

brachial interior, X 2, hypotype, 109854a. 

Effna formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

E.. Nacalella.actonsae ,. (SOWEEDY,) s+. 216%, sda «5,010 onsice) eielsietalacs faim siainerreuaiees a etnias hoa ate 

(20) Brachial view showing interareas and chilidial structure, X 3, for comparison 

with N. strasburgensis above, figured specimen, 109888. 

Lyckholm formation (F1a), Moe near Taps, Estonia. 

PLATE 40 

CYRTONOTELLA, TAPHRORTHIS 

A. Taphrorthis emarginata Cooper; mew species: (i). uisied. See) eee. Sse eee 

(1, 2) Pedicle and brachial views of a small specimen, 1, paratype, 116889b; 

(9) same, X 2; (6) another complete individual, X 1, paratype, 116889c. 
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Little Oak formation, on U. S. Highway 31, north of the bridge, Pelham, 

Bessemer Iron District (15’) Quadrangle, Ala. 
(3-5, 7) Side, brachial, pedicle, and posterior views of a small but complete indi- 

vidual, X 2, paratype, 116891a; (8) fragment of brachial interior showing car- 

dinalia, < 3, paratype, 116891d; (10) pedicle interior showing muscle scars, 

X 2, paratype, 11689Ic. 

Arline formation (lower part of Christiania beds), 100 yards southwest of the 

Negro Cemetery, 3 mile northeast of Friendsville, Concord (T.V.A. 138-SW) 

Quadrangle, Tenn. 
B. Cyrtonotella subguadrata’ Cooper) new species {02).". OPE. 20 Boe A ee 

(11) Brachial view of a large, well-preserved specimen, 1, holotype, 111803. 

Benbolt formation (Echinosphaerites beds), west slope of hill, 4 mile east of 

Cedar Point School, Hilton (T.V.A. 197-NW) Quadrangle, Va. 

C. Cieerarell al ar oiicn sis Batts. O08. 3S Oe OP saw ues odieees 

(12) Brachial interior showing cardinalia, 2, hypotype, 109865a; (18) same, 

<1; (14) brachial exterior of an imperfect specimen, < 1, hypotype, 109865c. 

Botetourt formation, junction of Virginia Highways 311 and 114, 4 mile 

southwest of Catawba, Salem (15’) Quadrangle, Va. 
(13) Pedicle exterior, X 1, hypotype, 109868e; (15, 16) respectively I and X 2, 

enlargements of the brachial interior, hypotype, 109868a; (17) pedicle interior, 

X 1, hypotype, 109868b; (20) delthyrial area, x 2, of preceding. 

Arline formation, quarry on east side of Marion, Marion (T.V.A. 218-SE) 

Quadrangle, Va. 

(19) Exfoliated pedicle valve tilted to show umbonal region and impression of 

muscle scars, X I, hypotype, 109870c. 

Botetourt formation, 5 miles east-northeast of Catawba, Salem (15’) Quad- 

rangle, Va. 

(21) Partially exfoliated pedicle valve showing outline, < 1, paratype, 109863. 

Botetourt formation, 4 miles east-northeast of Catawba, Salem (15’) Quad- 

rangle, Va. 

Me | Cyyrtonotelle ci (.., OIRGINICNSAS, BUtts, oi. 0.0 o)c.0 v's ce ganistena tia ala. steele. dolae all eiaa nals 
(23, 24) Interior and exterior views of the brachial valve, < 1, figured specimen, 

109872; (25) same, <2; (22) interarea of preceding, X 2, showing cardinal 

process; (26) details of cardinalia of same, 3, showing small, nearly buried 

brachiophores and muscle scars. 

Arline formation, north side of wagon road in glade, 4 mile southeast of 

Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

PLATE 41 

CyRTONOTELLA 

A. Cyrtonotella fasciculata Cooper, new SPeCi€S.... 0. 6c cece eee ee tee ween cen e cerns 

(1) Brachial exterior, <1, holotype, 110356; (2, 3) respectively brachial and 

pedicle views, X 2, of the holotype. 

Benbolt formation, 4 miles east-northeast of Gate City, Gate City (T.V.A. 

188-NE) Quadrangle, Va. 

B: Cyrtonotella minor Cooper, M€w SPECIES... cis eis vcleciiecceecscceecwecececeeseuceede 

(4) Brachial view, 1, of the holotype, 116900a; (5-7) pedicle, brachial, and 

posterior views, X 2, of the holotype. 

Lincolnshire formation, east side of the road 4 mile north of Eidson, Kyles 

Ford (T.V.A. 170-SE) Quadrangle, Tenn. 

C. €yrienctella: magna, Cooper; New SPECIES a) oie ik os jes sye.ais «sv o wien «0,00 eve QO actadiee ble 

(8-10) Respectively pedicle, side, and brachial views of a medium-sized specimen, 

X I, paratype, 116899a; (11) same as preceding, X 2. 
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Lower Sevier, 4 mile northeast of Miser, Louisville (T.V.A. 138-SE) Quad- 

rangle, Tenn. 

(12, 13) Pedicle and brachial views of a larger complete specimen, X I, para- 

type, 116897a; (14) same, X 2; (15) brachial interior showing cardinalia, X 3, 

paratype, 116897c; (16) same in posterior view, X 3, showing cardinal process. 

Sevier shale, 4 mile north of Gooseneck, in southwest corner Louisville 

(T.V.A. 138-SE) Quadrangle, Tenn. 
D. Cyrionotella cf:C?) magna, Cooper; New, SPECIES «ss. 2s ars wdlsidu ale see Wem eee aelee les 

(17) Brachial exterior of a complete specimen, <1, figured specimen, 110353a; 

(18, 19) brachial and posterior views, X 2, of the same specimen. 

Sevier formation, 2 miles southeast of Friendsville, Binfield (T.V.A. 139-NE) 

Quadrangle, Tenn. 

E. Cyrtonotella bella.(Schuchert,and: Cooper) . 0. so. es vrdalele . wcobnd keels sates oe 

(20-23) Respectively posterior, brachial, side, and pedicle views of a complete 

specimen, X I, hypotype, 110348b; (24) another and larger specimen, X 1, hypo- 

type, 110348a; (25) same view, X 2. 

Lincolnshire formation (Hogskin member), Maynardville Pike, 1.7 miles 

north of Hall Crossroad, Fountain City (T.V.A. 146-SW) Quadrangle, Tenn. 

PLATE 42 - 

NICOLELLA, ORTHAMBONITES, PTYCHOPLEURELLA 

A. Orthambonites minutus Cooper, New SPeCi€S..........ceseeccescslecscscecerteese 

(1, 2) Interior and exterior views of a brachial valve, X 4, paratype, 116883d; 

(3, 6) brachial and side views of a complete but small specimen, X 4, holotype, 

116883c; (4) interior of pedicle valve, < 4, paratype, 116883a; (7) exterior, 

X 6, of same; (5) exterior of a pedicle valve, X 4, paratype, 116883b; (8, 9) 

exterior and interior of a large brachial valve, * 4, paratype, 116883e. 

McLish formation (bed 45), West Spring Creek, sec. 6, T. 2 S., R. 1 W., 

Murray County, Okla. 

Be: Piychopleurella: porcta. Biulings)) « «, «js sae » +s +. Sehava.s tat Ree aiock cere SE Eto eG 

(10, 11) Posterior and exterior views of a pedicle valve, 1, holotype, G.S.C. 

1044. 

St. Martin formation, Island of Montreal, Quebec, Canada. 

C. Ptychopleurella. lamellosa’ (Raymond) «wins. o's « s/s aascaieieioslleiediaiciyn teste ania ts 

(12) Brachial view of a silicified specimen, X 3, paratype, Y.P.M. 2706. 

Valcour formation (Stromatoceriwm layers), Chazy, Rouses Point (15’) 

Quadrangle, N. Y. 

D. Piychopleurella rectangulata Cooper, new SPeCieS..........cceeececcececceceeees 

(13) Interior of pedicle valve, X 3, paratype, 110101b; (14) pedicle exterior, X 3, 

paratype, 110101d; (16) a large pedicle valve showing strong median rib, X 3, 

paratype, I1010Ic; (17) brachial interior, X 3, paratype, 110101e; (15, 18-21) 

posterior, brachial, pedicle, anterior, and side views of a complete specimen, X 3, 

holotype, I1o1ota. 

Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

E. Ptychopleurella mediocostata Cooper, New SPECIES........ccceecccccecsvccceeens 

(22, 23) Posterior and interior views of a well-preserved pedicle valve showing 

apical plate in both views, < 3, holotype, 110097a; (24) pedicle exterior showing 

median rib, X 3, paratype, 110097b; (25, 27) brachial exterior and interior, X 3, 

paratype, 110097c; (26) an unusually wide pedicle valve, exterior, X 3, para- 

type, 110097d. 

Horizon and locality same as preceding. 
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F. Ptychopleurella glypta Cooper, new SPeCieS..........cccecccc ccc c cece e cece eeces 386 
(28-32) Respectively pedicle, side, brachial, posterior, and anterior views of a 

complete specimen, X 2, holotype, 116956a; (36-38) pedicle, anterior, and poste- 

rior views of the holotype, < 3, showing details of the ornamentation and apical 

plate in posterior view; (33-35) pedicle, side, and brachial views of a small indi- 

vidual showing lamellae, 3, paratype, 116956b; (39) brachial interior, X 4, 

paratype, 116956d. 

Lenoir formation (calcarenite beds below Mosheim limestone), on southwest 

side of the cemetery behind the Friends Church, north corner of Friendsville, 

Concord (T.V.A. 138-SW) Quadrangle, Tenn. 
G. Ptychopleurella oklahomensis Cooper, new SPeCi€S. .......e cece cece ee eetceeceeee 388 

(40, 41) Exterior and posterior views of the pedicle valve, & 6, holotype, 110095b ; 

(42) same, X 2; (43) brachial valve, X 2, paratype, 110095a; (44) same, X 6, 

showing details of ornamentation. 

McLish formation, section along and west of U. S. Highway 77, sec. 25, 

T.25., R. 1 E, Carter County, Okla. 

Hi. Nacolelia ongulatas Gouper sew ‘species ..Jocaee. 2004) DD. WOW. DARI, BC 357 

(45, 47) Pedicle and brachial views of a complete but partially exfoliated valve, 

X 2, holotype, 116888; (46) same, X I. 

Wappinger formation, Wappinger Creek at Rochdale, 44 miles east-northeast 

of Poughkeepsie, Poughkeepsie (15’) Quadrangle, N. Y. 

PLATE 43 

GLYPTORTH IS, PTyYCHOPLEURELLA 

AS. \GUBTGF EG ISO SEES. KIT HIS: ANGER cis es TRIAS BUG lace Sia tenoletalolere 382 

(1) Brachial view, X 2, of an incomplete specimen, figured specimen, 116951; 

(2, 3) pedicle and brachial views, X I, of the same. 

Little Oak formation, cut on U. S. Highway 31, 4 mile north of bridge at 

Pelham, Bessemer Iron District (15’) Quadrangle, Ala. 

B. Glypiorthisaencinata Cooper, mew Species: 6 s.bie 2 isjbisiers «acs )cpeydiaiais oie wield eels etal. J ye 377 

(4, 5) Side and pedicle views of a complete specimen, X 2, paratype, 116941a; 

(6, 7) interior and exterior of the brachial valve, X 2, paratype, 116941b. 

Lower Bromide (Mountain Lake member), McLish Ranch, sec. 24, T. 1 S., 

R. 7 E., Johnston County, Okla. 

C. Glyptoriins. costellata Cooper, new SPeCieS:. <4) 0.0.2).5.6,« <= = «ave ejunyaiayy > stalasdtny frail amet dhe 366 

(8) Anterior view, X 6, showing ornamentation, holotype, 110052a. 

Bromide formation (Pooleville member—O-voplecia gouldi zone), branch of 

Hickory Creek, NW+4 sec. 26, T. 5 S., R. 1 E., Criner Hills, Carter County, 

Okla. 
D. Ptychopleurella globularts, Cooper, MEW, SPECIES «.4)..< 0,010 .0.aarnjriniais #4. mele sila ecmeie ajeis 385 

(9, 15, 17) Respectively side, brachial, and pedicle views of an imperfect specimen, 

X 3, paratype, 116954a; (10) brachial interior, < 3, paratype, 116954b; (11) 

pedicle interior, X 3, paratype, 116954c; (12, 14, 16) respectively brachial, poste- 

rior, and pedicle views of an imperfect specimen, X 3, paratype, 116954d; (13) 

- brachial interior, X 2, paratype, 116954e. 

Arline formation, 100 yards southwest of the Negro Cemetery, 4 mile north- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

E. Glyptorilis uniformis Cooper, new SPECIES... 0.62 ence acs cccssceense sale manets ess 378 

(18, 19, 21) Respectively brachial, pedicle, and side views of a complete specimen, 

X I, paratype, 116944a; (20) brachial view, X 2, of the same. 

Base of Benbolt formation, west slope of the hill 4 mile east of the Cedar 

Point School, Hilton (T.V.A. 197-NW) Quadrangle, Va. 
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Ey, Glyptorthis concinnula Cooper, Tew SPeCies <'j.0)<)\sjcisje's yoleye oie Fo nels eye apo)h Safes les wes 365 

(22) Brachial exterior, 1, paratype, 110027a; (23) brachial view of another 

specimen, X 2, paratype, 110027b; (24-28) respectively brachial, posterior, side, 

anterior, and pedicle views, X 2, of the holotype, 116931a. 

Little Oak formation, Bailey road junction with main Cahaba Valley road, 

SWiSW45 sec. 13, T. 19 S., R. 2 W., 13 miles northeast of Newhope Church, 

Vandiver (15’) Quadrangle, Ala. 
(29) Brachial interior, < 3, paratype, 110028a; (35-38) respectively side, pedicle, 

anterior, and brachial views of a complete specimen, X 2, paratype, 110028b; 

(39) brachial view, X 1, of same. 

Horizon and locality same as preceding. 

(31-33) Respectively pedicle, side, and brachial views of a complete specimen, 

XI, paratype, 110025a; (34) brachial view, X 2, of same. 

Little Oak formation, 4 mile north of Pelham and 660 feet east of road inter- 

section of main Cahaba Valley road with Helena road, Bessemer Iron District 

(15’) Quadrangle, Ala. 

(30) Brachial exterior of a large specimen, X 2, paratype, 110035a. 

Basal Athens formation, 600 feet S. 40° E. of railroad crossing 1 mile north- 

east of courthouse in Athens, Athens (T.V.A. 125-NE) Quadrangle, Tenn. 

(40) Impression of a brachial interior, < 2, paratype, 110034b; (41) plasticine 

replica of the pedicle exterior, * 2, paratype, 110034g; (42) plasticine replica 

of the brachial exterior, X 2, paratype, 110034e; (43) impression of the pedicle 

interior showing form of muscle area, X 2, paratype, 110034a. 

Basal Athens formation, just east of the road intersection 24 miles south-south- 

east of Riceville, Calhoun (T.V.A. 125-SW) Quadrangle, Tenn. 

PLATE 44 

GLYPTORTHIS 

A. Glyptorthis alia Cooper, new species S020. 5 84a ok FPA Se 361 

(1-4) Respectively posterior, pedicle, side, and brachial views, <1, of the holo- 

type, 110008; (5) brachial interior, X 1, of the holotype. 

Kimmswick formation, Goetz Quarry, Jefferson County, Mo. 

B. Ghyptorthes rara ‘Coeper! new species. See hier. oo rec cone oe ee Wee e one ce atan teres 372 

(6-10) Respectively posterior, anterior, side, brachial, and pedicle views, x 3, 

of the holotype, 110069a. 

Benbolt formation, second road cut west of L. McDavid’s house, 1 mile west 

of Rye Cove, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

C. Gilypiorthis .crenmulata) Cooper,’ few “SpecieS..S0¢ 3 wicsu sao o> one a as) elt vee Glaeitare clgve 367 

(11, 12) Respectively 1 and X 2 enlargements of a fine pedicle interior show- 

ing muscle scars, paratype, 110054; (13) brachial view of a complete specimen, 

X 1, holotype, 116032a; (14-18) respectively posterior, anterior, brachial, pedi- 

cle, and side views, X 2, of the holotype; (19) brachial interior, < 3, paratype, 

116932b. 

Bromide formation (Mountain Lake member—bed 8), cut on Oklahoma High- 

way 18, center NW3 sec. 11, T. 1 S. R. 3 E., 1.8 miles south-southeast of 

Sulphur, Murray County, Okla. 

D. Glyptertiis coStellaia Cooper, Mew SPECIES’... esissstiva es © a:n5)ssaia athe ne aimee gen otc levees 366 

(20) Brachial interior, 2, paratype, 110038a; (21-25) respectively anterior, 

posterior, brachial, side, and pedicle views, X 2, of the holotype, 110052a; (26) 

the holotype, X I. 

(32, 33) Brachial view of a large specimen, 1 and 2, paratype, 110059a; 
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(34, 35) respectively 1 and X 2 views of a brachial valve, paratype, 110052b; 

(36) pedicle interior, X 2, paratype, 110059b. 

Bromide formation (Pooleville member—Ovopflecia gouldi zone), branch of 

Hickory Creek, NW434 sec. 26, T. 5 S., R. 1 E., Criner Hills, Carter County, 

Okla. 

(27-30) Respectively pedicle, side, posterior, and brachial views of a well- 

preserved specimen of medium size, X 1, paratype, 110040a; (31) brachial view, 

X 2; of same; (37) enlargement, X 4, of the brachial surface showing lamellae, 

paratype, I110040b. 

Bromide formation (Pooleville member—O-roplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, Carter 

County, Okla. 

PLATE 45 

GLYPTORTHIS 

A. Glyptorthis irregularis Cooper, new SpeCieS.......... ccc cece cece cece ceeeeeeees 370 

(1, 3) Exterior of a pedicle valve, X 2 and X 1, holotype, 116936a; (2) pedicle 

interior, X 2, of holotype; (4, 5) respectively * 1 and X 2 enlargements of the 

brachial exterior, paratype, 116936e; (6) brachial interior, <2, paratype, 

116936d. 

Wardell formation, in Raccoon Valley, # mile northeast of Fleanor Mill, 

Powell Station (T.V.A. 137-SE) Quadrangle, Tenn. 

B: (Glyptorihis Senecta Cooper; new Species’. oi O2e4 GAN. s Segal te dave cia 6 Bard Pele ware es olay 373 

(7) Pedicle interior showing muscle scars, X 2, holotype, 110070h; (8) pedicle 

exterior, X 2, paratype, 1100701; (9) same as preceding, X 1; (10, II) respec- 

tively 1 and X 2 enlargements of the brachial exterior, paratype, 110070g; 

(12) brachial exterior, X 3, paratype, 110070d; (13) interior of a young bra- 

chial valve, X 2, paratype, 110070f; (14) interior of a large brachial valve, X 2, 

paratype, I10070c. 

Poteet formation (Yellow Branch member = 9-foot marble), on the road 

beside Yellow Branch, 5 miles southeast of Rose Hill, Rose Hill (T.V.A. 

161-NE) Quadrangle, Va. 

C. Glyptorthas’ asstmilis, Gooper, New SPECieSiraajsd ze oi oss Wslsie aos. wee keilod ass eRe OE | 361 

(15-19) Anterior, posterior, side, pedicle, and brachial views of a young, complete 

specimen, XX 2, paratype, 116928g; (20) brachial view of another specimen, 

younger than the preceding, X 2, paratype, 1169281; (21) pedicle view of a very 

young individual, 2, paratype, 116928h; (22) pedicle exterior, X 1, paratype, 

110013b; (23, 24) respectively 2 and 1 enlargements of the brachial exte- 

rior, paratype, 110013d; (25) pedicle exterior, X I, paratype, 110013g; (26, 27) 

pedicle exterior and interior, X 2, paratype, 110013c; (28) posterior portion of 

pedicle interior showing interarea and pedicle plate, 2, paratype, 116928f; 

(32) pedicle interior, 1, paratype, 116928c; (33) same, X 2, showing fos- 

settes and apical plate; (34) delthyrial cavity of preceding enlarged 4 to show 

apical plate; (35) brachial interior, & 2, showing cardinalia, paratype, 110013f. 

Ridley formation (lower third), east side Marshall Knobs, 5 miles south of 

Murfreesboro, Murfreesboro (15’) Quadrangle, Tenn. 

(29) Pedicle exterior, 2, of a large specimen, paratype, 110012c; (30, 31) 

respectively 1 and X 2 enlargements of the interior of the preceding. 

Ridley formation, Murfreesboro, Tenn. 
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Bc GEQDEEIN ED SEAT 5 cislore sc cote. ote cists a2 ie lene Sende nevencias steetcok aiken ice Ose eitil ie eae 381 
(1, 4) Exterior and interior, X 2, of a well-preserved pedicle valve, figured speci- 

men, 116948; (2, 3) respectively same views, X I, as preceding. 

Lower part of the dark shale beneath Eureka quartzite, north-facing nose of 

hill 8167, Martins Ridge, Monitor Range, Roberts Mountains (1°) Quadrangle, 

Nev. 

B: Glyptorthis uncinata Cooper, new SPeCi€S. i... occ ie danas cre s os leans oe tana eres 377 

(5-7, 9, 10) Respectively posterior, anterior, side, brachial, and pedicle views of 

a complete specimen, < 2, holotype, 116943a; (8) brachial view, * 1, of same. 

Bromide formation (Mountain Lake member—middle of bed 6), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, Carter 

County, Okla. 

Ci Glyptorthis umformis Cooper, new SpeCi€S... oo... 02. ee ccnceeccccccaseunceogs 378 © 
(11) Brachial view, X I, paratype, 116946b; (12-15) respectively anterior, poste- 

rior, pedicle, and side views of a complete specimen, XX 3, paratype, 116946a; 

(16) brachial view, X 2, of same specimen; (17) pedicle view, X 3, of same. 

Basal Benbolt formation, intersection of main road with lane to north, 4 mile 

southwest of Fleanor Mill, Powell Station (T.V.A. 137-SE) Quadrangle, Tenn. 

D. Glyptorthts subcarinata Cooper, new SPECIES... 2.6... eee cece se ene tenet mans ee 374 

(18) Brachial view, 1, holotype, 117987; (19-23) respectively posterior, side, 

anterior, pedicle, and brachial views, X 2, of the preceding. 

Lower Sevier formation, 4 mile northeast of Miser, Louisville (T.V.A. 

138-SE) Quadrangle, Tenn. 

BY Glyptorines suicaia \COOper, NEW SPECIES .'S\< c«c.w sis sisi twee e)ticbiwisinis ss winiare ot arabe elses 375 

(24-27) Respectively brachial, side, pedicle, and posterior views, X I, of a com- 

plete specimen, holotype, 110075a; (28) brachial interior, 2, paratype, 

110075b; (30-34) pedicle, anterior, side, posterior, and brachial views, 2, of 

holotype; (29) brachial interior, X 2, paratype, 110074. 

Crown Point formation (bed B, division 3, of Brainerd and Seely), 4 mile 

north of State Normal School, Plattsburg, Plattsburg (15’) Quadrangle, N. Y. 

F. Glyptorthis multicostellata Cooper, new SPeCi€S......... eee. e sce eetcccccceeeees 371 

(35) Brachial exterior, I, paratype, 116938c; (40) interior, <2, of same; 

(36, 39) respectively X I and X 2 enlargements of the pedicle exterior, holotype, 

116038b; (37) exterior of a pedicle valve, X I, paratype, 116938a; (38) pedicle 

interior, X 2, paratype, 116938e. 

Ridley formation, on U. S. Highway 27, just northwest of Chickamauga 

Creek, Kensington (T.V.A. 106-SE) Quadrangle, Ga. 

G.. Ghyplorthisispe a 250 foc RR POR TR A Aged eee 383 

(41, 42) Pedicle and brachial views of a complete specimen, X 4, figured speci- 

men, 116952a. 

McLish formation (zone 45), West Spring Creek, sec. 6, T. 2 S., R. 1 W,, 

Murray County, Okla. 

PLATE 47 

GLYPTORTHIS 

A. Glyptorthis :bellatula. Cooper, new, sSpeCieS .'.'/< says < deiaio veins sishaetalety NisGia, «a anal aks 364 

(1) Brachial exterior, X 1, paratype, 110015d; (2) pedicle exterior X 1, holotype, 

110015a; (3) interior, X 2, of same; (4, 6) exterior and interior of the brachial 

valve, X 2, paratype, I10015e; (5) posterior part of brachial interior showing 
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cardinalia, X 2, paratype, 110015h; (7) pedicle exterior, X 2, paratype, I100I15g; 

(8) enlargement of exterior, < 4, paratype, I1100I15f. 

Chatham Hill formation, Virginia Highway 113 (Marion to Chatham Hill 

road) 6 miles north of Marion, Chatham Hill (T.V.A. 218-NE) Quadrangle, 

Va. 

Bs (Gly ptortiisiobese  Gooper, Me wi SPECIES s,<)515:<)s si sletarateeeters lelafe tel state Solhs olalalts eNels ls otehavetetsieis 

(9, 11) Exterior and side views, 1, of the pedicle valve, holotype, 110068d; 

(10) brachial exterior, 1, paratype, 110068c; (12) brachial interior, X 2, 

paratype, 110068a. 

Bromide formation (Mountain Lake member), a little north of the middle 

of sec. 32, T. 2 S., R. 2 E., 2 to 3 miles northeast of Springer, Carter County, 

Okla. 

C.. Glyptortilis unsplicata Cooper, new species... 22s ies.eait UObeiaslaats CEI Rs 

(13) Pedicle exterior, X 2, paratype, 116947a; (14, 15) respectively X 1 and X 2 

enlargements of an imperfect brachial valve, paratype, 116947c; (16) pedicle ex- 

terior, X 2, holotype, 116947b; (17) enlargement, X 3, of the ornamentation of 

the holotype. 

Benbolt formation (basal part of Echinosphaerites bed directly overlying 

the marble), } mile east of Speers Ferry, Clinchport (T.V.A. 188-NW) Quad- 

rangle, Va. 

D. Glyptortius equiconvera. Cooper, MEW. SPECIES.<.. <0, 0)<50,00 oriole 00.0 6 0 eal s sae) aetin bse 

(18-21) Respectively pedicle, posterior, side, and brachial views of a large com- 

plete specimen, X 1, holotype, 116934b; (30) enlargement, X 2, of anterior of 

holotype, showing ornamentation; (22-24) respectively brachial, pedicle, and 

posterior views of an imperfect specimen preserving both valves in contact, X I, 

paratype, 116934a; (25, 26) internal impression of the pedicle valve, «1 and 

2, prepared by burning shell, paratype, 116034c; (28) plasticine replica of 

the pedicle interior, < 2, prepared from preceding impression; (27) brachial 

internal impression, XI, opposite side of paratype, 116934c; (29) plasticine 

replica of brachial interior, 2, prepared from preceding impression. 

Shippensburg formation (Pinesburg member—Echinosphaerites zone), west 

bank of Conococheague Creek, road cut on U. S. Highway 40, at Wilson, 7 miles 

west of Hagerstown, Md. 

PLaTE 48 

ErmorTHIS, GLYPTORTHIS 

A] Endortins swmexhecita Cooper: new, Species. ccs cc ccc cm eine Oise sas gece r cae ¢ 

(1) Pedicle exterior, X 1, holotype, 1101042; (2, 3) side and exterior views of a 

large brachial valve, X 1, paratype, 110106b; (4, 5) two smaller brachial valves, 

<1, paratypes, I10106e, 110106d; (6) pedicle exterior, X 1, paratype, 110106c. 

Effna formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

B, Givbrorimms alypia, Cooper, New Species. os neste es ain epics ip os ainie «ales See nla nice 
(7) Brachial exterior, X 2, holotype, 110067c; (8) pedicle interior showing nar- 

row diductor scars, < 2, paratype, 110067{; (9, 10) posterior and exterior of a 

pedicle valve, 2, paratype, 110067e; (11) brachial interior, X 3, paratype, 

110067d. 

Effna-Rich Valley formations, locality same as above. 

GC. Giyptortnus bellarugosa. (CORTAG) © on fence see we dcle eye cole icles ah ee sey vies ce,5 aims 
(12) Pedicle interior, X 2, paratype, A.M.N.H. (not numbered) ; (13, 14, 16-18) 

respectively anterior, posterior, side, pedicle, and brachial views, x 2, of the 
lectotype, A.M.N.H. 900/1; (15) lectotype, X I. 

1067 

Page 
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379 
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384 
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Decorah formation (Ion member ?), Mineral Point, Mineral Point (30’) 

Quadrangle, Wis. 

D. Glyptorthis virginica Cooper, New SPeCiGS....... 2.5 cece cece cece eeccscwese 379 

(19-23) Respectively pedicle, brachial, anterior, side, and posterior views, I, of 

the holotype, 98209a; (24) pedicle interior, showing muscle scars, X 2, paratype, 

98200d; (25, 26, 28, 29) respectively posterior, brachial, side, and pedicle views 

of a small but complete specimen, X I, paratype, 110082e; (33) enlargement, 

X 6, of exterior of same; (27) brachial exterior, X 2, paratype, 110082c; (30) 

pedicle interior showing muscle scars, X 2, paratype, 110082d; (31, 32) brachial 

interiors, X 2, paratypes, 110082b, 110082a. 

Wardell formation, near the road beside Lloyd Carter’s barn, 0.8 mile (by 

road), northeast of the Brick School at Rye Cove, Clinchport (T.V.A. 

188-NW ) Quadrangle, Va. / 

PLATE 49 

GLYPTORTHIS, HESPERORTHIS, ORTHAMBONITES, PRODUCTORTHIS, PTYCHOPLEURELLA, 
TAPHRORTHIS 

A. Productorthis americana Cooper, new SPECIES... 2... cece ec ccc ccc ccscsencceecens 336 

(1, 2) Respectively 2 and X1 views of the brachial exterior showing the 

lamellae, paratype, 116887; (3, 4) respectively X 2 and X 1 views of the interior 

of the preceding specimen showing the cardinalia. 

Little Oak formation, road cut on U. S. Highway 31, 4 mile north of Pelham, 

Bessemer Iron District (15’) Quadrangle, Ala. 

B. Taphrorthis emarginata Cooper, new SPeCi€S..........eccceveccsceecrccceesccers 327 

(5-9) Respectively posterior, anterior, side, pedicle, and brachial views of a com- 

plete specimen, 1, holotype, 116889a; (10) brachial view, X 2, of the same 

specimen, showing details of the ornamentation. 

Horizon and locality same as preceding. 

C.. Hesterorthis australis "Cooper, Gew SPECIES «2: c.se.0:0 «eho cals» mete aa ereisien aya nie oleae + 345 

(11-15) Respectively brachial, anterior, side, posterior, and pedicle views of a com- 

plete and perfect specimen, I, paratype, 116914. 

Wardell part of Dryden formation, North of Gap Creek, 14 miles west of 

Arthur, Cumberland Gap (T.V.A. 153-SW) Quadrangle, Tenn. 

D. Orthambonites tennesseensis Cooper, MEW SPECIES. ........ccccccseeccsccescences 313 

(16) Complete specimen seen in brachial view, X I, paratype, 116880; (17-21) 

respectively anterior, posterior, side, brachial, and pedicle views, x 2, of the 

preceding. 
Little Oak formation, cut on U. S. Highway 31, 4 mile north of Pelham, 

Bessemer Iron District (15’) Quadrangle, Ala. 

BE, AGP BEORENES. SI. 2 nia. 5.0 Stash 5 na Rascyayay ead satSuncans’ ofeTe% sia tesa tue ic) mp Shela step) souelai nists kaLaw ats ate 382 
(22-26) Respectively pedicle, posterior, side, anterior, and brachial views of a com- 

plete specimen, X 2, figured specimen, 1169492. 

Lincolnshire formation (Hogskin member), 1.7 miles northeast of Hall Cross- 

road, Fountain City (T.V.A. 146-SW) Quadrangle, Tenn. 

B (Ghyptor tis assunsiss Cooper, Mery Species eae e ap asale iors om ae ean er eek 361 
(27-31) Respectively brachial, posterior, anterior, side, and pedicle views of a large 

perfect specimen, X 1, holotype, 110013}; (32) brachial view, X 2, of holotype. 

Ridley formation (lower third), east side of Marshall Knobs, 5 miles south of 

Murfreesboro, Murfreesboro (15’) Quadrangle, Tenn. 

G. ‘Glyptoriius subcircularis Cooper, New SPeEcies..2 . 3). «esis, eieias! 4s ttaraitie evs mes sieileins oe 374 
(33-37) Respectively posterior, pedicle, side, brachial, and anterior views, X 1, 

of the holotype, 84015. 

Decorah formation (Ion member), Decorah, Iowa. 
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(38) Interior of the pedicle valve showing large muscle scars and teeth, X 1, 

paratype, 116940b; (39, 40) respectively X 2 and X1 views of the brachial 

interior showing cardinalia, paratype, 116940. 

Decorah formation (Ion member), cut on county road 1.1 miles east of U.S. 

Highway 52, on south edge of Cannon Falls, Minn. 

H. Pitychopleurella umplicata Cooper, new SPeCi€S.......00.se cece ce cecceteccnnenes 

(41, 42) Respectively exterior and interior of the brachial valve showing the car- 

dinalia, X 3, paratype, I10110b; (43, 44) exterior and interior of the pedicle 

valve, X 3, holotype, 1101 10a. 

Benbolt formation, 14 miles west of Rye Cove, Clinchport (T.V.A. 188-NW ) 

Quadrangle, Va. 

I. . Glyptorthis uniformis Cooper) new) species. PPOs Cea vee es 

(45-49) Respectively pedicle, posterior, side, anterior, and brachial views, X 1, of 

the holotype, 116945a; (51) pedicle view, X 2, of the holotype, to show the orna- 

mentation; (50) interior of the brachial valve, 2, paratype, 116945b. 

Benbolt formation, on the north side of U. S. Highway 19, 13 miles southeast 

of Hansonville Post Office, Brumley (T.V.A. 205-SE) Quadrangle, Va. 

PLATE 50 

ATELELASMA, CYRTONOTELLA, DESMORTHIS, EREMOTOECHIA, GLYPTORTHIS, 

HESPERORTHIS, PTYCHOPLEURELLA 

A. ‘Cyrtonotelis magna Cooper, HEW SPECIES. jc os crckdis cesieclavieidasince tives ss cagtavccs 

(1-5) Respectively brachial, pedicle, posterior, anterior, and side views of a fine, 

complete specimen, X 1, holotype, 116897b; (6) brachial interior, X 2, paratype, 

1168098. 

Sevier shale, east side of the road 0.2 mile north-northwest of Gooseneck, 

Louisville (T.V.A. 138-SE) Quadrangle, Tenn. 

iB. Lremooechia siltcica Cooper, ew Species. van adaelote bhacs cies wsde's lo cmclea eee wate 

(7) Brachial view of a complete specimen, X I, paratype, 117063. 

Arline formation, 100 yards southwest of the Negro Cemetery, 4 mile north- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

CO FF doi ORS VE ag oe a PR ee UP ae 
(8-12) Respectively side, anterior, posterior, pedicle, and brachial views of a com- 

plete specimen, X 2, figured specimen, 116926; (13) brachial view, X 1, of same. 

Edinburg formation (about the middle of the Nidulites zone), beside the road 

at the lower end of Tumbling Run, 14 miles southwest of Strasburg, Strasburg 

(15) Quadrangle, Va. 

BD! GISPEOT ERIS SIE Se te alot os Sa ee he ee ae On TOE eg SA eee ee De Ee ane oe as ese Hapa aN 

(14-18) Respectively brachial, posterior, anterior, pedicle, and side views of a com- 

plete specimen, X 2, figured specimen, 116950. 

Little Oak formation, junction of Bailey Road and main road, SW4SW+ 

sec. 13, T. 19 S., R. 2 W., 13 miles northeast of Newhope Church, Vandiver 

(15’) Quadrangle, Ala. 

iE. ‘Glyprortins uncimuta Cooper, New. SPECleS « </ sicie o'0's sais 55 o.< cases wp imine oie,s cure oye oop tien 

(19-23) Respectively pedicle, posterior, side, anterior, and brachial views of a com- 

plete specimen, X 2, paratype, 116042. 

Bromide formation (Mountain Lake member), Nebo, Murray County, Okla. 

iB: (Ghypiorims, transverse Cooper, MEW SPECIES fei. ci. c's pace lene = acu oe cine ewes sn ote 

(24-28) Respectively pedicle, anterior, side, posterior, and brachial views of a com- 

plete specimen, X 2, holotype, 116939. 
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St. Martin formation, Belanger, 2 miles south of Cap St. Martin, Quebec, 

Canada. 
G., Atelelasma platys Cooper, new ispecies five) tea, CRO Eee OSs, De 

(29, 30) Two views of the pedicle interior, < 2, tipped to show spondylium, holo- 

type, 110144; (31) brachial interior, < 2, of the holotype; (32, 33) brachial and 

pedicle views, X 2, of the holotype; (34) same, X I. 

Lincolnshire formation (Hogskin member), on the Maynardville Pike, 1.7 

miles northeast of Hall Crossroad, Fountain City (T.V.A. 146-SW) Quad- 

rangle, Tenn. 

H. Desmorthisnevadensts Ulrich:and Cooperes} ics dae'vs 22lios hR oe es) GI 

(35-39) Respectively anterior, pedicle, posterior, brachial, and side views of a com- 

plete but somewhat exfoliated specimen, X 2, hypotype, 110817Aa. 

Joins formation (about 20 feet above the base), 4 mile west of U. S. High- 

way 77, sec. 25, T. 2S., R. 1 E., Carter County, Okla. 

I. Pivchopleurella,sulcata.Cooper, new speciesiiigeced.ads do. sareitet sles) Leen aaeee 

(40) Pedicle exterior, 2, paratype, 110108b; (41) brachial exterior,  X 2, 

holotype, 110108a. 

Oranda formation, 4 mile west of Strasburg, Strasburg (15’) Quadrangle, 

Va. 

J. Wesmorthis”costata: Cooper, new ‘Species: SPRAY... eco set csct os Sac ete eainee wc 
(42-46) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete specimen, X 2, holotype, 110813a. 

Joins formation, SW34 sec. 2, T. 1 S., R. 1 W., about 4 miles east of Hennepin, 

Murray County, Okla. 

K. “Hesperorts ‘quadrata ‘Cooper, Mew SPECIES. |... 5 « «ase esse «jnarste canes io/t euaimiajaimrain ele a| ix 

(47-49) Respectively brachial, pedicle, and side views, <1, holotype, 116921; 

(50-54) respectively pedicle, anterior, posterior, side, and brachial views, X 2, 

of the same. 
Lebanon formation, cut on U. S. Highway 241, 2.1 miles north of Bedford 

County line, in Rutherford County, Tenn. 

PLATE 51 

HESPERORTHIS 

A. Hesperorthis biconvexa Cooper, new SPeCi€S........s.cceseceeccceecccvecccnace 

(1) Pedicle interior, showing small muscle area, 1, holotype, 109962; (2-4) 

pedicle, brachial, and side views, 1, of the holotype; (5) brachial interior, 

< 1, of the holotype; (6) interior of an imperfect pedicle valve showing muscle 

scars, X 3, paratype, 109064. 

Lincolnshire formation, } mile north of Eidson, along an old lane, Kyles Ford 

(T.V.A. 170-SE) Quadrangle, Tenn. 

B. Hesperorthis dubia Cooper, new SpeCieS.........eeeeeecveecceccececees Ses ca 
(7-10) Respectively pedicle, brachial, side, and posterior views of a nearly perfect 

specimen, 1, holotype, 116919; (11-13) respectively posterior, brachial, and 

anterior views, X 2, of the same specimen. 

Lower Sevier formation, 1 mile northeast of Miser, Louisville (T.V.A. 

138-SE) Quadrangle, Tenn. 

C) Hesperorthts multicostata Cooper, Mew, Species of. js cinta niin Bein eves Cane Sect cite 

(14) Brachial view, X 2, of the holotype, 109986; (15-18) respectively side, 

pedicle, brachial, and anterior views, X 1, of the holotype. 

Lincolnshire formation (cherty bed at base of “Ottosee”’), Evans Ferry, 

U. S. Highway 25E, about 1 mile north of Indian Creek, Howard Quarter 

(T.V.A. 162-NW) Quadrangle, Tenn. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

D.  Hesperorthis virginiensis Cooper, new SPeCi€S......... 20 Leet cece eee ees 

(19, 20) Pedicle and brachial views of a complete specimen, X I, paratype, 97508. 

Oranda formation (lower part), on County Road 777 just west of its junction 

with County Road 617 = 910, about + mile north of Greenmount Church, about 

4 to 5 miles north of Harrisonburg, Broadway (15’) Quadrangle, Va. 

E. Hesperorthis concava Cooper, new Species; 2. 0c dd. e le ee cece eee ccc ence 

(21-25) Respectively anterior, pedicle, side, posterior, and brachial views, X 1, 

holotype, 83842; (26) brachial view, X 2, of same. 

Platteville formation (McGregor member), quarry on south side of Ellenboro 

Hill, about half way between Lancaster and Platteville, beside the main road 

a short distance north of the bridge, Lancaster (30’) Quadrangle, Wis. 

FB. Hespeeoriiistonicuia’<Rayniond ee ee eee See Pe 

(27) Inner filling showing brachial interior impression and part of the pedicle 

interior, X 2, hypotype, 109925a; (28) plasticine replica of the brachial interior, 

xX 2, prepared from the preceding impression; (34) plasticine replica of the 

brachial exterior, X 2, prepared from specimen 109925b. 

Valcour formation, on New York Highway 22, 1 mile southeast of Beekman- 

town, Rouses Point (15’) Quadrangle, N. Y. 

(29, 30) Respectively pedicle and brachial views of a complete specimen,  X I, 

lectotype, Carnegie Mus. 5453; (31, 32) pedicle and side views of a smaller com- 

plete specimen, X 1, paratype, Carnegie Mus. 5527; (33) pedicle view, X 2, of 

preceding, 

Valcour formation, Valcour Island, Lake Champlain, Plattsburg (15’) Quad- 
rangle, N. Y. 

PLATE 52 

HESPERORTHIS 

A. Hesperorthts longirastris Cooper, new SPECIES. 2. scce cee cesciccccacsscccdelevct 

(1, 7) Pedicle and brachial exteriors, X 1, paratype, 116920e. 

Whistle Creek formation, on U. S. Highway 60, 100 yards southeast of 

Whistle Creek, 2 miles northwest of Lexington, Lexington (15’) Quadrangle, 

Va. 

(2-5) Respectively brachial, pedicle, side, and posterior views, 1, of the 

holotype, 98180a; (6) brachial interior, X 2, paratype, 109934i. 

Whistle Creek formation, along Whistle Creek, 14 to 2 miles northwest of 

Lexington, Lexington (15’) Quadrangle, Va. 

B. Hesperorthis: crinerensis Cooper, new SpecieSs.. .| isis fares «aiis ees vale ciele sealer eia 

(8, 9) Brachial and pedicle views, X 1, of a complete specimen, holotype, 110004a; 

(10-14) respectively anterior, brachial, side, posterior, and pedicle views, X 2, of 

the same specimen; (15) brachial interior, X 2, paratype, 110004b. 

Bromide formation (Mountain Lake member—middle of zone 7 of Decker), 

Rock Crossing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner 

Hills, Carter County, Okla. 

CG. Hesterorthiss. tricenaria . (Conrad) .\s,. sscajsis v dinjeis ain's ohn imi are Hpabesyae beet virbrateraly ae ole 
(16) Posterior view, X 2, of a pedicle valve showing pseudodeltidium and lateral 

plates, hypotype, 109982a. 

Barnhart formation, on the old road 1 mile northwest of the Chicago Summer 

School Camp, NW4SW3 sec. 32, T. 37 N., R. 9 E., Weingarten (15’) Quad- 

rangle, Mo. 

(17-21) Respectively anterior, posterior, pedicle, side, and brachial views of a 

complete specimen, 1, hypotype, 24752a. 

Decorah formation (Guttenberg member), Platteville, Mineral Point (30’) 

Quadrangle, Wis. 
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D.. esperorthis, sulcata Cooper, new ) SPeCieS i e:ne' xe1o.0is'sp es P< slg ewi onsite = ees 
(22, 23) Brachial interior, 2 and X 1, showing long brachiophores, paratype, 

109987a; (24-28) respectively posterior, anterior, side, brachial, and pedicle 

views, <2, of the holotype, 109987b; (29-32) respectively brachial view XI 

and X 2, pedicle view, I, and posterior view, X 2, of a large, complete speci- 

men with attached cluster of Skenidioides, paratype, 109987d; (33, 35) brachial 

and posterior views of a complete specimen, XX I, paratype, 109902e; (34, 36) 

brachial and anterior views, X 2, of same. 

Bromide formation (Pooleville member—Ovoplecia gouldi zone), branch of 

Hickory Creek, NW34 sec. 26, T. 5 S., R. 1 E., Criner Hills, Carter County, 

Okla. 

(37) Brachial exterior, X 2, of a young specimen, showing sulcus and ornamenta- 

tion, paratype, 109994b. 

Bromide formation (Pooleville member—O-oplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, Carter 

County, Okla. 

PLATE 53 

HESPERORTHIS 

AY Hiesperorthis austrans 'COOper, Hew SPECIES. 2.5 a's cee cclee die ns ccsinere s vices etl ieeisia nae 

(1, 2) Respectively interior and exterior of a large brachial valve, X 1, paratype, 

116912a; (3-5) respectively lateral, interior, and exterior views of the pedicle 

valve, X I, paratype, 116912c; (28) posterior of pedicle valve showing pseudo- 

deltidium and lateral plates, X 2, paratype, 116912b. 

Wardell formation (Hesperorthis bed), north quarry on Station Creek, 4 mile 

south of U. S. Highway 58, 2 miles east of Cumberland Gap, Wheeler (T.V.A. 

153-SE) Quadrangle, Va. 

(6-9) Respectively brachial, pedicle, side, and posterior views of a complete speci- 

men, X 1 holotype, 109927a; (19) posterior view of a complete specimens, X 3, 

paratype, 109927b. 

(10) Well-preserved pedicle valve, X I, paratype, 109928a; (26) posterior portion 

of an old individual showing thickened cardinalia, 3, paratype, 109928f. 

Wardell formation, on old Tennessee Highway 33 between Big and Little 

Barren Creeks, Powder Springs (T.V.A. 154-SW) Quadrangle, Tenn. 

(11) Brachial exterior of a small specimen, X 1, paratype, 116909a; (12, 13, 14) 

respectively pedicle, side, and brachial views, X 2, of same; (15-18) respectively 

interior, posterior, side, and partial side views of the brachial interior to show 
brachiophores, X 2, paratype, 116900d; (24) brachial interior of another speci- 

men showing long brachiophores, X 2, paratype, 116909c; (27) pedicle interior 

showing muscle scars and pseudodeltidium, XX 2, paratype, 1169090b. 

Ridley formation (lower third), Marshall Knobs, 5 miles south of Murfrees- 

boro, Murfreesboro (15’) Quadrangle, Tenn. 

(20-22) Respectively brachial, side, and posterior views of a complete individual, 

<I, paratype, 71965b. 

Wardell formation, Clinch River, 12 miles northeast of Liberty Hill, probably 
Howard Quarter (T.V.A. 162-NW) Quadrangle, Tenn. 

(23) Pedicle interior, showing pseudodeltidium, XX 2, paratype, 109906c; (25) 

brachial interior, X 2, paratype, 109906g; (29) brachial interior, 3, showing 

thickened cardinal process, paratype, 1099061; (31) brachial interior, * 3, show- 

ing accessory muscle attachments at base of cardinal process, paratype, 109906h. 

Ridley ? = Wardell formation, on U. S. Highway 27, 1 mile north of Rock 

Spring, Nickajack Gap (T.V.A. 113-SW) Quadrangle, Ga. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—-COOPER 

(30) Anterior view, X 3, of a large specimen showing projections on inner sur- 

faces of interior ribs corresponding to exterior grooves between costae; these 

function as a sort of strainer of incoming water currents, paratype, 116914. 

Wardell formation (Hesperorthis bed), north of canyon of Gap Creek, 

14 miles west of Arthur, Cumberland Gap (T.V.A. 153-SW) Quadrangle, Tenn. 

PLATE 54 

HESPERORTHIS 

A. Hesperorthis matutina Cooper, new APECIES Menietba
ns ror? TeamNaiinscce uation te: ® 

(1) Brachial exterior, X I, paratype, 1099754; (2) pedicle exterior, X I, holotype, 

109975b; (3) brachial interior, X 2, paratype, 109975¢; (4) pedicle interior, 

2, paratype, 109975¢. 

Tulip Creek formation, northeast corner sec. 1, T. 2 S., R. 2 W., 24 miles east 

of Pooleville, Murray County, Okla. 

B. Hesperorthis disparilis (Conrad) = H. tricenaria (Conrad). j.c.eneeesenecsingt es 

(5) Brachial view of the holotype, <1, A.M.N.H. g11/1; (6-10) respectively 

pedicle exterior, posterior, anterior, side, and brachial exterior, X 2, of the 

holotype. 

Probably Decorah formation (Guttenberg member), Mineral Point, Mineral 

Point (30) Quadrangle, Wis. 

C. Hesperorthis concava Cooper, new Species satis. weve Larweies Qeiibad. ofeaeieatiicies> « 

(11) Brachial exterior of a complete specimen, X I, paratype, 116917; (12-15) 

respectively brachial, side, pedicle, and posterior views, X 2, of the same 

specimen. 

Chaumont formation, loose in the bed of Black River, just below the dam at 

the head of the island, Watertown, Watertown (15’) Quadrangle, N. Y. 

D. Hesperorthis colei Cooper, new SHECIES eae Cece de tates eee eget err oc 

(16) Brachial exterior, X 1, holotype, 48796; (17-21) respectively pedicle, ante- 

rior, posterior, brachial, and side views, X 2, of the same specimen. 

Decorah formation (Ion member), 8 miles south of Cannon Falls, Minn. 

E. Hesperorthis tenuicostata Cooper, new SPECIES. wee eiee gets Kee ease needy Yer ts 

(22-26) Respectively brachial, anterior, side, posterior, and pedicle views, X I, 

of the holotype, 116924; (27-31) respectively posterior, side, anterior, brachial, 

and pedicle views, X 2, of the same specimen. 

Lenoir formation (shaly beds with Hesperorthis near middle of quarry), 

quarry on the north side of U. S. Highway 11, 14 miles southwest of Phila- 

delphia, Philadelphia (T.V.A. 131-NW) Quadrangle, Tenn. 

(32-34) Respectively posterior, brachial, and side views of another complete speci- 

men, X 1, paratype, 109973a; (36-40) respectively brachial, anterior, posterior, 

pedicle, and side views, X 2, of the preceding. 

Lenoir formation, road on North Fork, 3 miles south-southeast of North Fork, 

Christiansburg (30) Quadrangle, Va. 

(35) Brachial interior, X 2, paratype, 109970a. 

Lenoir formation (25 feet above the Knox dolomite), Sweetwater, Sweetwater 

(T.V.A. 131-SW) Quadrangle, Tenn. 

Fh LiiesherortiusiSpie Batt. 8s detain. so matiars ors eared TeR ER eisai gs He ols RRS es * « 

(41) Brachial exterior, 2, figured specimen, 109972. 

Botetourt formation, junction of Virginia Highways 311 and 114, $ mile south- 

west of Catawba, Salem (15’) Quadrangle, Va. 
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1074 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 

PLATE 55 

ScAPHORTHIS 

A... Scaphorthis' virgimensts, Cooper,” new Species... ss .s.n0aes es eae feiss ls peels emis e's « 

(1, 2) Respectively & 2 and 1 enlargement of a brachial valve, paratype, 

111788c; (3, 5, 6) respectively pedicle, side, and brachial views of a small but 

complete specimen, I, paratype, 111788a; (4) pedicle exterior, X I, paratype, 

116903a; (7, 8) brachial interior tilted to show cardinalia and in normal view, 

X 2, holotype, 116903c; (9) pedicle interior showing thickened and wide ad- 

ductor track, X 2, paratype, 116903b; (10) posterior of the brachial interior 

showing cardinalia, X 3, paratype, 111788e; (11) pedicle exterior, 1, paratype, 

116903e. 

Chatham Hill formation, 1.2 miles S. 31° E. of Sharon Springs, on north slope 

of Walker Mountain, Burkes Garden (15’) Quadrangle, Va. 

B. Seaphorthis: perplesa.Coopet,. New, Species. .< 5% a5 ai adie > a6 Sinn cm cienanl'= Sete in, oobiagayaiaels 

(12) Pedicle interior, X 2, paratype, 111802d; (13-17) respectively pedicle, side, 

anterior, posterior, and brachial views, X 2, of the holotype, 111802c; (18, 19) 

pedicle and brachial views of a smaller complete individual, <2, paratype, 

111802k; (20) pedicle interior, X 2, paratype, 111802t; (22) brachial interior, 

X 3, paratype, 111802-1; (21) brachial interior, X 2, paratype, 111802u; (23) 

another brachial interior with cardinal process, X 2, paratype, 111802s; (24-26) 

three views of the same specimen, an old individual showing thickening around 

the muscle area, X 4, paratype, 1118o0er. 

Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

C. Scaphor this: spr1 ad 32. «atl SR eke VRE as oa Tee es 

(27-29) Pedicle, brachial, and side views, 2, figured specimen, 116908a. 

Horizon and locality same as preceding. 

D, Seuphorthis ayy Cooper, new Species. a4.1c) 5). We Da Lie cele» Syeyetinis aeaeinls delet mute 
(31-35) Respectively brachial, posterior, anterior, side, and pedicle views of an 

exceptionally well preserved individual, < 1, holotype, 111787. 

Lower Edinburg formation, 4 mile nearly north of Glendale School, 500 to 

600 feet S. 70° W., of farmhouse at end of lane, Winchester (15’) Quadrangle, 

Va. 

(36, 37) Respectively 1 and X 2 enlargements of a brachial interior, paratype, 

116905. 

Lower Edinburg formation (Cyrtonotella zone), 10 to 20 feet above sandy bed, 

500 feet southeast of U. S. Highway 11, 1 mile northeast of Toms Brook, 

Strasburg (15’) Quadrangle, Va. 

(30) Brachial exterior, 1, paratype, 116907a; (38, 39) respectively * 2 and 

X 1 enlargement of an impression of the pedicle interior, showing pallial trunks, 

paratype, 116907d. 

Lower Edinburg formation, 4 mile north-northeast of Glendale School, Win- 

chester (15’) Quadrangle, Va. 

(40) Pedicle exterior, X 1, paratype, 116906a; (41) enlargement, X 3, of left side 

of the preceding specimen. 

Shippensburg formation, 1? miles west of Kauffman and 34 miles north of 

Greencastle, Chambersburg (15’) Quadrangle, Pa. 

PLATE 56 

MULTICOSTELLA, PRODUCTORTHIS 

A. Productorthis americana Cooper, new SPeCi€S........ 2c cee ccccceeseccccrensccccs 

(1-4) Respectively posterior, pedicle, brachial, and side views, X41, of the 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

holotype, 98184a; (5) specimen with valves naturally separated showing chilidial 

plate, interarea, and delthyrium, X 2, paratype, 98184b. 

Arline formation, old quarry on the north side of Marion, Marion (T.V.A. 

218-SE) Quadrangle, Va. 

B. Praductorthas cosersd,.G VW alard) x i.crcw i's tiaarsaronele de bieie makrinteten slae Masta « € P's 90'S Beers 
(7, 25) Pedicle and posterior views of the cardinalia, X 2, hypotype, 109890a; 

(8-11) respectively side, pedicle, posterior, and brachial views of an exfoliated 

specimen, 1, figured specimen, 109899a; (12) exterior of a brachial valve, 

<1, hypotype, 109891a; (13) brachial interior showing adductor scars, X I, 

hypotype, 1o9891g; (14, 15) pedicle interiors, 1, hypotypes, 1o9891f, 109890b ; 

(18) brachial exterior, 1, hypotype, 109890c; (21-24) respectively pedicle, 

posterior, side, and brachial views of an unusually fine complete specimen, > 1, 

hypotype, 1o980od. 
Effna formation (slope of reef), Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

(6) Posterior view of the cardinal process, < 4, hypotype, 109895a; (19) brachial 

exterior, X 1, of same; (16) brachial view of a complete but exfoliated speci- 

men, XI, hypotype, rog895c; (17) impression of the pedicle interior prepared 

by burning shell, < 1, hypotype, 109896; (20) pedicle exterior of an exfoliated 

specimen, X 1, hypotype, ro98o5b. 

Effna formation, McNutt Quarry, 6 miles (airline) southeast of Ceres and 

12 miles southwest of Bland, Burkes Garden (15’) Quadrangle, Va. 

RP IVIRESICOSICLA FOSCICUIGLE TUBULES): .-sc s.0 2 eee cots ae meme as sos aces ccd vac aac ketyaeyser 

(26, 27) Pedicle and brachial views, 1, of the holotype, 71493; (28) brachial 

view, X 2, of same. 
Little Oak formation, 4 mile north of Pelham, 660 feet east of the intersection 

of main Cahaba Valley road with Helena road, Bessemer Iron District (15’) 

Quadrangle, Ala. 

PLATE 57 

DINOoRTHIS 

PA See TE SLAB OIG OS NN VUREO oy saca Siaisrsia clove: <picorapeeiniiaymmccl ss mars Buanehs omptebeaaieiays's eke spatehe eau 

(1-4) Respectively pedicle, brachial, posterior, and side views of a large specimen, 

X 1, hypotype, 98216a. 

Lincolnshire formation, Marcem Quarry, 2 miles west of Gate City, Gate City 

(T.V.A. 188-NE) Quadrangle, Va. 

(5-9) Respectively posterior, brachial, pedicle, side, and anterior views of a perfect 

specimen, 1, hypotype, 110283k; (10) brachial interior, XX 2, hypotype, 

110283e; (11) pedicle interior showing muscle area and scars, X 2, hypotype, 

110283¢. 

Lincolnshire formation, 4} mile north of Eidson, Kyles Ford (T.V.A. 170-SE) 

Quadrangle, Tenn. 

B. Dinorthis sweeney: (N. Hi. Winchell). ooo eine cece ale tae cnee secs cewes 
(12) Pedicle interior, 1, showing muscle scars and small pseudodeltidium, fig- 

ured specimen, 48861; (13) posterior of pedicle valve, X 2, showing interarea, 

and small pseudodeltidium of same specimen. 

Decorah formation (Ion member), St. Paul, Minn. 

C. Dinorthasikeldens (Willard) ¢ i.<..). Rt ROR HON e. Se late ole BN Sa 

(14) Pedicle interior, X 1, hypotype, 110304f; (15, 28) respectively X I and XK 2 

enlargements of the pedicle interior, hypotype, 110304g; (27) brachial interior, 

X 2, hypotype, 110304d; (16) pedicle exterior, X 1, hypotype, 110304e. 
Elway formation, on the road to Mountain Lake, at the road fork, 4 mile north 
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1076 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

of the highway, at the base of the mountain, 14 miles northwest of Newport, 

Giles County, Va. 

(17-21) Respectively side, pedicle, brachial, anterior, and posterior views of a com- 

plete specimen, I, hypotype, 110302a; (22) pedicle view, * 2, of same speci- 

men; (25) brachial interior, X 2, hypotype, 110301d; (24) pedicle interior, x 2, 

hypotype, 110301b; (26) posterior of brachial interior showing cardinalia, < 3, 

hypotype, I1030Ic. 

Elway formation, cut on east side of U. S. Highway 25W, 4.7 miles south of 

Clinton, Powell Station (T.V.A. 137-SE) Quadrangle, Tenn. 

(23) Pedicle interior showing pallial trunks, X 2, hypotype, 110309a. 
Elway formation, Speers Ferry, Clinchport (T.V.A. 188-NW) Quadrangle, 

Va. 

PLATE 58 

DrNorTHIS 

A. Dinorthss venusta Cooper, mew, Species... «25/40 alees ca wadeie cbne.ain ceeds ace lee 

(1) Impression of the pedicle interior, prepared by burning shell, 1, paratype, 

116978c; (2) exterior of the brachial valve, 1, paratype, 116978b; (3) exte- 

rior of the pedicle valve, & 1, paratype, 116989a. 

Red Knobs formation, near fault, 3 miles northwest of Madisonville, Tenn. 

B. Dinorthis quadriplicata Willard = D. transversa Willard.........0..00 eee ee ceees 
(4, 5) Respectively side and pedicle views of a complete specimen, XX 1, hypotype, 

116976b; (6-10) respectively brachial, anterior, side, posterior, and pedicle views 

of a nearly perfect specimen, 1, hypotype, 116976a. 

Benbolt formation, 0.2 mile south of the middle fork of Moccasin Creek, 

14 miles due south of Hansonville, Hansonville (T.V.A. 205-SW) Quadrangle, 

Va. 

COD HnOrthis transversa. WWULATG Sacre See eee Cea Sie. sr eittalere te teateraiereerslee erenete eect eaters 
(11-15) Respectively brachial, pedicle, side, anterior, and posterior views of a 

nearly perfect specimen, X 1, hypotype, 116977; (17-21) respectively brachial, 

pedicle, side, anterior, and posterior views of another nearly perfect, large speci- 

men, 1, hypotype, 111800a; (24) pedicle view of a smaller specimen, X 1, 

hypotype, 111800b. 

Benbolt formation, south side of Mount Hagan School, Hilton (T.V.A. 

197-NW) Quadrangle, Va. 

(16) Large pedicle valve, X 1, hypotype, 116976c. 

Horizon and locality same as preceding. 

(22, 23) Pedicle and brachial views of a complete but imperfect specimen,  X 1, 

hypotype, II1I790. ; 

Shippensburg formation (Pinesburg member—Echinosphaerites beds), cut on 

U. S. Highway 40, west side of Conococheague Creek, 7 miles west of Hagers- 

town, Williamsport (15’) Quadrangle, Md. 

(25, 26) Respectively X 1 and X 2 enlargements of the pedicle interior, hypotype, 

110370. 

Dryden formation, 100 yards west of the store, junction of Tennessee High- 

way 33 and the Flint Creek road, Maynardville (T.V.A. 145-SE) Quadrangle, 

Tenn. 

(27) Brachial interior, X 2, hypotype, 116975. 

Benbolt formation, at the brick church 14 miles west-southwest of Rye Cove, 

Clinchport (T.V.A. 188-NW) Quadrangle, Va. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

PLATE 59 

DINORTHIS 

A. Dinorthis willardi Cooper, new SPeCieS......ecccccccceeeecessserecnscterecenees 

(1-5) Respectively posterior, anterior, pedicle, brachial, and side views of a com- 

plete specimen, X 1, holotype, 116981c; (6, 7) pedicle and brachial views of a 

larger specimen, X 1, paratype, 116981b; (8) pedicle view of a very large indi- 

vidual, 1, paratype, 116981a. 
Lincolnshire formation (Hogskin member), Sally Cleveland Farm, } mile 

southwest of Washburn, Dutch Valley (T.V.A. 154-SE) Quadrangle, Tenn. 

(9) Pedicle interior, X 2, paratype, 116983b; (11) muscle area of same,  X 3, 

showing small pseudodeltidium; (16) posterior view, <3, of same, showing 

pseudodeltidium; (14, 15) respectively X 1 and X 2 enlargements of the brachial 

interior, paratype, 116983c. 

Lincolnshire formation (Hogskin member), Evans Ferry section along U. S. 

Highway 25E, 3 mile north of Indian Creek, Howard Quarter (T.V.A. 

162-NW) Quadrangle, Tenn. 

(10) Pedicle interior, X 2, paratype, 116982a. 

Lincolnshire formation (Hogskin member), Evans Ferry section on U. S. 

Highway 25E, $ mile north of Indian Creek, Howard Quarter (T.V.A. 

162-NW) Quadrangle, Tenn. 

(12) Brachial interior of a large specimen, showing small cardinalia, 1, 

hypotype, 117988a; (13) same, X 2. 

Lincolnshire formation (Hogskin member), 2 miles southwest of Hall Cross- 

road, in northwest 4 of center subquad., Fountain City (T.V.A. 146-SW), Quad- 

rangle, Tenn. 

B,, Dinorihis virginsensis Cooper, NEw SPECIES. « saseiaeisss aipinse « esayeyeyays Ys w-einays HALEN 

(17) Pedicle exterior, X I, paratype, 116980b; (18) pedicle interior, X 1, paratype, 

116980a. 

Edinburg formation (50 to 75 feet above the cherty beds of the Lincolnshire), 

quarry on the north side of U. S. Highway 33, 1 mile west of the junction with 

Virginia Highway 613, 4 miles west of Dale Enterprise, Harrisonburg (15') 

Quadrangle, Va. 
(19-21) Respectively pedicle, brachial, and side views, <1, of the exfoliated 

holotype, 116979. 

Edinburg formation (500 to 600 feet above Lincolnshire), along Colliers 

Creek on Virginia Highway 251, 4 mile north of its junction with Virginia 

Highway 612, 6 miles west-southwest of Lexington, Rockbridge County, Va. 

PLATE 60 

MULTICOSTELLA 

A. Multicostella convera Cooper; New SPECIES) 2352 oe. i eae ces cclecce wees 

(1-5) Respectively pedicle, brachial, posterior, anterior, and side views of a large 

specimen, <1, holotype, 110389a; (6-10) respectively pedicle, brachial, side, 

anterior, and posterior views of another nearly perfect individual, <1, para- 

type, 110386a; (11, 12) respectively X 1 and X 2 enlargements of the pedicle 

interior, showing pallial trunks, paratype, 110380a; (13) another pedicle interior, 

<1, paratype, 110385b; (14) pedicle interior with less well developed pallial 

trunks, X I, paratype, 110386b; (15) same, X 2, showing details of pallial marks 

and muscle scars; (16) posterior half of the brachial interior showing accessory 

ridges beside cardinal process, X 2, paratype, 110385d; (17, 18) respectively < I 

and X 2 enlargements of the brachial valve showing cardinalia and pallial trunks, 
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1078 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

paratype, 110380b; (19) brachial interior, X 2, showing adductor field and car- 

dinalia with a slight development of accessory cardinal process ridges, paratype, 

110385c. 

Bromide formation (Mountain Lake member—zone 5 of Decker), Rock 

Crossing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, 

Carter County, Okla. 

PLATE 61 

CHAULISTOMELLA, DINORTHIS, MULTICOSTELLA 

A. Multicostella convexa, Cooper, NEW SPECIES... .. ccc cece cece cece sec cnencenecees 

(1-5) Respectively pedicle, side, posterior, anterior, and brachial views of a well- 

preserved individual, <I, paratype, 116986a; (6) brachial interior, X 1, para- 

type, 116986b. 

Bromide formation (Mountain Lake member), top of green shale sequence, 

dam on Spring Creek, sec. 17, T. 2 S., R. 1 W., Murray County, Okla. 

B. Multicostella rectangulata Cooper, MEW SPECIES........0c cece cecc ess ccccssecscce 

(7, 10) Respectively pedicle and brachial views of a medium-sized specimen, X 1, 

paratype, 116990; (8, 9) respectively brachial and pedicle views of a small 

specimen, I, paratype, 123456. 

Yellow limestone on 25-foot sandstone at base of Eureka group, ridge 2 miles 

north of Martin Ranch, Roberts Mountains (1°) Quadrangle, Nev. 

C.. Multscostelia:paraliela Cooper, néw spécies.) 328. 65 SORIA LS es Hee oe 

(11-15) Respectively side, pedicle, posterior, anterior, and brachial views of a 

fully grown specimen, X 1, holotype, 116989b. 

Same horizon and locality as preceding. 

Di: Chauhstomella mira: Cooper, “new species: O27 2.'8. FE Ran ae cae 

(16-20) Respectively anterior, posterior, side, pedicle, and brachial views of a per- 

fect specimen, <1, holotype, 117001a; (21) pedicle interior, 1, paratype, 

11700Ic; (22) brachial interior, X I, paratype, 117001d. 

Bromide formation (Mountain Lake member—cystid bed), first dam on Spring 

Creek, N4 sec. 17, T. 2 S., R. 1 W., Murray County, Okla. 

E. Dinorthis transversoides Cooper, Mew SPECIES.....3... sce cece ccscccedececeeece™ 

(23, 24) Respectively 1 and X 2 enlargements of a brachial exterior, paratype, 

110341c; (25, 26) respectively I and X 2 enlargements of the pedicle exterior, 

holotype, 110341b; (27) another pedicle exterior, X 1, paratype, 110341a; (28) 

another brachial exterior, X I, paratype, 110341d. 

Dryden formation, 1 mile west of Lone Mountain, Tazewell (T.V.A. 154-NE) 

Quadrangle, Tenn. 

PLATE 62 

MULTICOSTELLA 

A. Multtcostella planosulcata Cooper, new SPeCi€S. i i.cs 6c: oslce cde u wed eslbeeds cee 

(1, 2, 4, 5) Respectively brachial, side, anterior, and pedicle views of a complete 

specimen, X I, holotype, 110423a. 

Arline formation, 1 mile east-northeast of Friendsville, Louisville (T.V.A. 
138-SE) Quadrangle, Tenn. 

(3) Pedicle interior, X 1, paratype, 110412a. 

Arline formation (middle part), north side of wagon road in glade, 4 mile 

southeast of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

B. Multicostella-plena: Cooper, inewrspeciesear tases oe. ce eae eee 

(6-10) Respectively brachial, pedicle, posterior, side, and anterior views, <1, of 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

the holotype, 110403e; (11) brachial view, X 2, of the holotype; (12) brachial 

interior preserving traces of the pallial marks, * 2, paratype, 110403b; (13) 

another brachial interior showing the cardinalia exceptionally well, > 2, para- 

type, 110403d; (14) pedicle interior showing pallial trunks, 2, paratype, 

110403¢. 

Horizon and locality same as preceding. 

C. Daiicostetia gerontca Cooper, New Species... ! 2. cuca cdec casos cases s see ccs 

(15, 17) Respectively exterior and interior of the brachial valve, X 1, paratype, 

110392c; (19) same, X 2, showing details of cardinalia and pallial trunks; (16) 

exterior of the pedicle valve, X 1, holotype, 110392f; (18) pedicle interior of an 

old specimen showing extravagant development of pallial marks, < 1, paratype, 

110392a; (20) pedicle interior, 2, of another specimen showing pallial trunks, 

paratype, 110392g. 

Lincolnshire formation, Marble Bluff, 8 miles west-northwest of Loudon, 

Loudon (30’) Quadrangle, Tenn. 

PLATE 63 

CHAULISTOMELLA, MULTICOSTELLA 

A/C Frgsels cto melee Sieg Uk O10 ae rath, ear ee gia Lsereialtinn ial altlo spe pt  Sualyaciaieed = fie 

(1-5) Respectively brachial, pedicle, side, anterior, and posterior views of a com- 

plete specimen, X 1, figured specimen, 117990a; (6, 7) respectively X 1 and X 2 

enlargements of the brachial interior, figured specimen, 117990b. 

Carters formation (O-roplecia bed), quarry 0.3 mile north of Gate City, 

Leeds (15’) Quadrangle, Ala. 

B. Mulitcastella robusta, Cooper, new SPECIES: 3 leh inyeed dacs o cbretsrerseye oaloepelaeh o& de 

(8-11) Respectively pedicle, anterior, brachial, and side views of a complete speci- 

men, X 1, holotype, 116992a; (12) enlargement, X 3, of surface of same. 

Sevier formation, + mile north of Gooseneck, southwest corner of Louisville 

(T.V.A. 138-SE) Quadrangle, Tenn. 

C. Multtcosieila quadrata Cooper; new Species... cole ee led cece ee bocce btewess 

(13, 14) Respectively brachial and pedicle views of a small individual, 1, para- 

type, 98180a; (20) pedicle interior showing large muscle area, X I, paratype, 

98189c; (21) brachial interior, X 2, paratype, 98180¢. 

Whistle Creek formation, on Whistle Creek, 2 miles northwest of Lexington, 

Lexington (15’) Quadrangle, Va. 

(15-19) Respectively pedicle, brachial, side, posterior, and anterior views, X I, 

of the holotype, 116989a. 

Whistle Creek formation, on U. S. Highway 60, 100 yards southeast of 

Whistle Creek, 2 miles northwest of Lexington, Lexington (15’) Quadrangle, 

Va. 

DD; Maiteasiciia picata’ Cooper; new Species... ois settanes ce dene scence es eee casks 

(22, 23) Respectively brachial and pedicle views of a large specimen, * I, para- 

type, 110425e; (24-26) respectively pedicle, brachial, and side views of a young 

specimen, X I, paratype, 110425b; (27) brachial interior, * 1, holotype, 110414b; 

(28) pedicle interior belonging to preceding valve, 1, holotype, 110414c; 

(29) pedicle interior, 2, showing details of muscle area, paratype, 110414a. 

Lincolnshire formation, 4 mile north of Eidson on old lane, Kyles Ford 

(T.V.A. 170-SE) Quadrangle, Tenn. 
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PLATE 64 

CHAULISTOMELLA, MULTICOSTELLA 

A. Chaulistomella ridleyensis Cooper, New SPeCieS........cccccenscenceteccceccnnes 

(1-5) Respectively pedicle, posterior, side, anterior, and brachial views of a com- 

plete specimen, 1, holotype, 117007. 
Ridley formation (lower third), Marshall Knobs, 5 miles south of Murfrees- 

boro, Murfreesboro (15’) Quadrangle, Tenn. 

B. Multicostella rectangulata Cooper, new SPeCiCS. .. 0.6 .c0 scene cecnceceneccccensens 

(6-9) Respectively pedicle, side, anterior, and brachial views of a complete but 

imperfect specimen, <1, holotype, 116991. 
Yellow limestone above 25-foot sandstone at base of Eureka group, saddle 

just north of hill 8167, Martins Ridge, Monitor Range, Roberts Mountains (1°) 

Quadrangle, Nev. 

C: Mutncestella barca (Raymond). co. cck elects cece die pine cure smite clement ole ere ence cake 
(10) Pedicle interior, X 1, hypotype, 110371d; (11) brachial interior, X 1, hypo- 

type, 110371b; (12) brachial exterior, 1, hypotype, 110371a; (13) brachial 

exterior, X 1, hypotype, 110372b; (14) pedicle exterior, X 1, hypotype, 110372a ; 

(15) pedicle exterior, X I, hypotype, 11037T1e. 

Chatham Hill formation, Grayson Farm, 4 miles southwest of Bland, Bland 

County, Va. 
(16) Brachial interior, X 14, showing cardinalia and short median ridge, hypo- 

type, 116984h. 

Chatham Hill formation, 1.2 miles S. 31° E. of Sharon Springs, Burkes 

Garden (15’) Quadrangle, Va. 

D. Multicostella semisulcata Cooper, NeW SPECIES... 2... cc sccccecc cc ccec coe ceseas ces 

(21-23) Respectively side, pedicle, and posterior views of a complete specimen, 

X 1, holotype, 110474b; (24) brachial view, X 2, of the holotype; (17) brachial 

interior, X 1, paratype, 110474a; (18) posterior of preceding, X 2, showing car- 

dinalia; (10, 20) respectively 1 and X 2 enlargements of the brachial interior, 

showing thickened supports of brachiophores, paratype, 110474e; (25, 26) respec- 

tively X 1 and X 2 enlargements of the pedicle interior, paratype, 110474c. 

Lincolnshire formation (Hogskin member), nearly north of Hayes’ house 

along small road beside fence, east of U. S. Highway 25E, Evans Ferry section, 

north of Indian Creek, Howard Quarter (T.V.A. 162-NW) Quadrangle, Tenn. 

PLATE 65 

CHAULISTOMELLA, DINORTHIS 

A. Chaulistomella inaequistriata Cooper, new SPeCieS........ssccccecsecerseecsccers 

(1-5) Respectively pedicle, side, brachial, anterior, and posterior views, X 1, of 

the paratype, 110519a; (6) pedicle view of a complete specimen, X I, paratype, 

IIO510f. 

Wardell formation, Lloyd Carter’s barn, 0.8 mile by road northeast of school 

at Rye Cove, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

B. Chaulistomella, brevis, ( Woillard))., ..0j0)\ajdvaisiaym aralel oles mypunsnieyel a vated soy sin einialera, wield = bharlals 
(7, 9-12) Respectively brachial, side, anterior, posterior, and pedicle views of a 
complete specimen, 1, hypotype, 110462b; (8) brachial interior, X 1, hypotype, 

110462d. 

Benbolt formation (100 feet above Echinosphaerites zone), on Virginia High- 

way 74, 54 miles east of the junction with U. S. Highway 54, Hilton (T.V.A. 

197-NW) Quadrangle, Va. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

C. Dinorthiseswceioye (Ns HetWanchell i, x cata sate fe Rais ete atlas ds oi aislewie aysisting 

(13-17) Respectively anterior, side, brachial, posterior, and pedicle views of a 

complete individual showing divided and intercalated costae, X 1, figured speci- 

men, 118020a. 

Decorah formation (Ion member), road cut 1.1 miles east of U. S. High- 

way 52, south side of Cannon Falls, Goodhue County, Minn. 

D. Chaulsstomelia rel avigadta >OWallard)). . hens 5. ce pIsaNd. he PS. BIS MIO BAO 

(18) Brachial interior, 1, hypotype, 110473b; (10, 20) respectively side and 

pedicle views of a complete specimen, 1, hypotype, 110473a. 

Benbolt part of Dryden formation (300 feet above Stones River formation), 

100 yards west of the store, junction of Tennessee Highway 33 and Flint Creek 

road, Maynardville (T.V.A. 145-SE) Quadrangle, Tenn. 

E. Chaulistomella lebanonensis Cooper, new SpECi€S....... cece ccc ccccceeeseeees 

(22, 24-27) Respectively side, brachial, posterior, anterior, and pedicle views, X 1, 

of the holotype, 84024a; (28) pedicle view, X 2, of holotype. 

Lebanon formation, Lebanon, Wilson County, Tenn. 

(29, 30) Respectively X 1 and X 2 enlargements of the brachial valve, paratype, 

110524a. 

Lebanon formation, Columbia, Maury County, Tenn. 

(23) Pedicle interior, X 1, paratype, 1105332. 

Lebanon formation, on U. S. Highway 41, 3 mile south of Knox Branch, 

9g miles southeast of Murfreesboro, Rutherford County, Tenn. 

(21) Posterior of brachial interior showing cardinalia, 2, paratype, 110523a. 

Lebanon formation, on U. S. Highway 70N, 4 mile west of Rome, Smith 

County, Tenn. 

PLATE 66 

CHAULISTOMELLA 

A. Chaulistomella superlata Cooper, new SPECIES.......-. cece cece cece eee c acces ceene 

(1-5) Respectively brachial, pedicle, anterior, posterior, and side views of a com- 

plete specimen, <1, holotype, 110506a; (6) pedicle interior, <1, paratype, 

110506f; (7) brachial interior, < I, paratype, 110506e; (8) pedicle exterior of a 

small complete specimen, X I, paratype, 110506b; (9) another pedicle interior, 

X I, paratype, 110506d. 
Ridley formation, cut on U. S. Highway 27, just northwest of Chickamauga 

Creek, Kensington (T.V.A. 106-SE) Quadrangle, Ga. 

beh Chautistomalla «brevis: GW illard) wis 22.20% 425%455 bb Dae eee ee ted ade eh ees ce wen 
(10-14) Respectively posterior, anterior, side, brachial, and pedicle views of a large 

complete specimen, X 1, hypotype, 116995a; (19) enlargement of surface, X 2, 

of pedicle valve of same hypotype. 

Upper Benbolt formation, 0.1 to 0.2 mile north of the road, 1.1 miles northeast 

of Lee Valley, Lee Valley (T.V.A. 171-NW) Quadrangle, Tenn. 

(15-18) Respectively brachial, anterior, side, and pedicle views of another com- 

plete and somewhat alate specimen, I, hypotype, 116994a. 

Benbolt formation, south side of Mount Hagan School, Hilton (T.V.A. 

197-NW) Quadrangle, Va. 

©) Chaghstomettiaurzcuis \CW lard) Pieces tsetse eae ae oct ere ele Pee le ted sce 

(20-23) Respectively brachial, pedicle, side, and anterior views of a complete speci- 

men, X 1, somewhat narrower and slightly more coarsely costellate, hypotype, 

116994e; (24) pedicle interior, <1, hypotype, 116994b; (25) another pedicle 

interior, <1, hypotype, 116994d; (26, 27) respectively 1 and X 2 enlarge- 

ments of the brachial interior, hypotype, 116994c. 

Horizon and locality same as preceding. 
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PLATE 67 

CHAULISTOMELLA 

A. Chaulistomella ridleyensis Cooper, new SPe€Ci€S..........ceecccceceeeweeescerese 

(1-5) Respectively pedicle, anterior, brachial, posterior, and side views of a com- 

plete specimen, I, paratype, 117008a; (6) interior of a large pedicle valve 

showing muscle scars, X I, paratype, 117008f{; (7) interior of the brachial valve, 

X I, paratype, 117008b. 

Ridley formation (lower 20 feet), Marshall Knobs, 5 miles south of Murfrees- 

boro, Murfreesboro (15’) Quadrangle, Tenn. 
B. Chaultstometia. obese: Cooper; siew! species:...£:). sos iVte) eee OS) Ws FRR BOSH 

(9-13) Respectively side, brachial, posterior, anterior, and pedicle views of a com- 

plete specimen, XX I, paratype, 110561a. 

Bromide formation (Mountain Lake member), West Spring Creek section, 

east of Pooleville, Murray County, Okla. 

(8) Exterior of a large specimen seen in pedicle view, I, paratype, 117991a; 
(14-16) respectively side, brachial, and pedicle views of a specimen with details 

of the ornamentation well preserved, < 1, holotype, 110562a. 

Bromide formation (Mountain Lake member), sec. 25, T. 2 S., R. 1 E., 3 mile 

west of U. S. Highway 77, Carter County, Okla. 

C. Chanlistomella nitens Cooper; ‘new, spectesscisi. 1. om. J. S23. SS LEME, DE os 

(17-21) Respectively anterior, side, posterior; brachial, and pedicle views, X 1, of 

the holotype, 117003a; (22) interior of the brachial valve, 1, paratype, 

117003c; (23) cardinalia of the preceding enlarged, < 2, to show details. Note 

accessory tooth on outside of socket. 

Bromide formation (Mountain Lake member), road cut on the east side of 

Oklahoma Highway 18, 1.8 miles south of Sulphur, Murray County, Okla. 

D. Chaulistomella mundula Cooper, new Species. (224... 62. neta near nme cae ger cnane 

(24-28) Respectively posterior, anterior, side, pedicle, and brachial views of a com- 

plete specimen, X I, holotype, 117000a; (29) interior of the pedicle valve, X 2, 

showing details of the muscle and pallial marks, paratype, 1170006. 

Horizon and locality same as preceding. 

PLATE 68 

CAMPYLORTHIS, CHAULISTOMELLA, MULTICOSTELLA 

Az, Multicostella: platys (Billings) <0 isis os cc's ao cess Rat ey aude ane ete 

(1-3) Pedicle, side and brachial views of the holotype, X 1, G.S.C. 1034. 

St. Martin formation, Island of Montreal, Quebec, Canada. 

(4) Brachial interior, X 2, hypotype, Carnegie Mus. 5467. 

Crown Point formation, near Fair Grounds, Plattsburg, Plattsburg (15’) 

Quadrangle, N. Y. ; 

B. Campfylorihis subplana Ulrich and ‘Cooper... vn icaarg - detainee see meeobwient sade 

(5, 6, 8, 11) Respectively pedicle, pedicle tilted to show interarea, brachial, and 

side views of a complete individual, < 1, holotype, 10o8199a; (12) posterior view 

of preceding, X 14, showing pseudodeltidium and chilidium; (7) pedicle interior, 

XI, paratype, 108199c; (9) brachial interior, 1, paratype, 108199b; (10) 

posterior of brachial interior, 2, showing cardinalia in detail, paratype, 

ro8190d. 

Barnhart formation, on old road, 1 mile northwest of Chicago Summer School 

Camp, NW4SW3 sec. 32, T. 37 N., R. 9 E., Weingarten (15’) Quadrangle, Mo. 

C. Chaulistomella inaequistriata Cooper, NEW SPECIES... 22... ce eee e ccc ccesecccenees 

(15-17, 19, 20) Respectively pedicle, side posterior, anterior, and brachial views of 

a complete specimen, X I, holotype, 98212a; (13, 18) respectively 1 and X 2 
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Page 

enlargements of the pedicle interior, showing muscle area and accessory articu- 

lating ridges on the cardinal extremities, paratype, 98212g; (14) posterior 

portion of the brachial interior showing cardinalia, <2, paratype, 110484b. 

Wardell formation, Lloyd Carter’s barn, 0.8 mile by road northeast of Rye 

Cove School, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

PLATE 69 

CAMPYLORTHIS, CHAULISTOMELLA 

AS iGampplorimestdciecia (CContad )\.  < accscs sic siwisciea sicissc.cileeias’sin ene 858 8s © e)sicjere em csie e 430 

(1) Posterior view showing pseudodeltidium and chilidium, > 2, hypotype, 

36101a; (2-6) respectively posterior, anterior, brachial, side, and pedicle views, 

x 1, of the preceding specimen. 

Platteville formation, Highland, Iowa County, Wis. 

B. Chaulistomella rectangulata Cooper, new SPECIES. .... ccc cee een e reece ceeceescens 442 

(7-11) Respectively side, posterior, brachial, pedicle, and anterior views of a com- 

plete specimen, X I, paratype, 117005a. 

Wardell formation (Hesperorthis-Camerella beds), road cut on U. S. High- 

way 25E, 4 mile north of Indian Creek, Evans Ferry section, Howard Quarter 

(T.V.A. 162-NW) Quadrangle, Tenn. 
(12-16) Respectively posterior, side, pedicle, anterior, and brachial views of a com- 

plete specimen, XI, holotype, 117006. 

Wardell formation (just above Hesperorthis bed), same locality as preceding. 

C. Chaulistomella inaequistriata Cooper, new SpecieS..........-cececece cece eeeeeeee 435 

(17-21) Respectively brachial, posterior, anterior, side, and pedicle views of a com- 

plete specimen, X I, paratype, 116997b. 

Wardell formation (20 feet below the top), on U. S. Highway 58, 4 mile 

west of Danlboone Yard, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

D. Chaulistomella inaequistriata Cooper, new SPECIES. ...... cece eee e ween cece enone 435 

(22) Pedicle interior, X 2, showing muscle area, pedicle callist, and articulating 

ridges on cardinal extremity, paratype, 98212f. 

Wardell formation, Lloyd Carter’s barn, 0.8 mile by road northeast of Brick 

School at Rye Cove, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

E. Chaulistomeila lebanonensis Cooper, new SPECIES... ....ccccnccsev enc ceecawer cues 437 

(23) Brachial interior, 2, showing unusual development of pallial trunks, para- 

type, 110534a. 
Lebanon formation, cut on U. S. Highway 41, 3 mile south of Knox Branch, 

9 miles southeast of Murfreesboro, Tenn. 

PLATE 70 

CHAULISTOMELLA, VALCOUREA 

A. Valcourea semicarinata Cooper, Mew. SPECIES « as one <0 0 ls 00,06 see aj0j0.0\0:8 oso sb ecleiel eles 410 

(1, 2) Pedicle and brachial exteriors, X 1, paratype, 98179; (3) pedicle exterior, 

<1, of the holotype, 110228d; (6) posterior showing cardinal process, X I, 

holotype; (8, 9) pedicle and brachial exteriors, X 2, of the holotype; (4, 10) 

respectively X 1 and X 2 enlargements of the pedicle interior, showing form of 

muscle scar, paratype, 110228e; (5) interior of an imperfect brachial valve, X 2, 

paratype, 110228g; (7) posterior view of the preceding, 3, showing carinate 

myophore of cardinal process. 

Arline formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A, 218-NW) Quadrangle, Va. 
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B. 

A, 

Chaulistomella magna (Schuchert and Cooper) ......c.0.scccccccccccscscccccees 

(11, 12, 16, 17, 22) Respectively brachial, pedicle, posterior, anterior, and side 

views of a fine, complete specimen, 1, hypotype, 110539c; (23) exterior, X 2, 

of preceding; (13, 14, 18, 19, 20) respectively brachial, pedicle, posterior, anterior, 

and side views of another complete specimen, X I, hypotype, 110545; (15) bra- 

chial interior, <1, paratype, 116999b; (21) pedicle interior, < 14, showing 

superb development of pallial trunks, paratype, 110543a. 

Bromide formation (Pooleville member—O-oplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, 

Carter County, Okla. 

PLATE 71 

Muliscostella, suicata Cooper, iew Species’. ©. ts shes ct tees coe ences cee tem ces 

(1-3) Respectively pedicle, side, and brachial views of an incomplete specimen 

showing the strong fold and sulcus, & 1, holotype, 116993. 

Bromide formation (Mountain Lake member—Valcourea transversa bed), on 

Spring Creek, sec. 17, T. 2 S., R. 1 W., Murray County, Okla. 

(4) Another imperfect pedicle exterior, 1, paratype, 110459. 

Bromide formation (Mountain Lake member), NE. corner sec. 1, T. 2 S., 

R. 2 W., 3 miles east of Pooleville, Murray County, Okla. 

Chaulistamelia crassa» Cooper | Rew, SPECIES. 136 cet h waetecots «ets keels sl otrateuene per seene 

(5-9) Respectively posterior, anterior, side, brachial, and pedicle views, X 1, of 

the holotype, 116996a; (9a) interior of the pedicle valve, X 1, paratype, 1169096b. 

Bromide formation (Mountain Lake member—just above bryozoan bed or 

Mimella zone), on Oklahoma Highway 99, 3 miles south of Fittstown, Pontotoc 

County, Okla. 

Valeourea ventrocarinaia CB Utts ) ated Gai. Fa, aateisinlatnge a bitee los lassen « Seles ciate, 6 euoee 

(10-14) Respectively posterior, anterior, side, pedicle, and brachial views of a com- 

plete, nearly perfect specimen, X 1, hypotype, 117992a. 

Little Oak formation, junction of Bailey Gap and Cahaba Valley roads, 

13 miles northeast of Newhope Church, SW4iSW3 sec. 13, T. 19 S., R. 2 W., 

Vandiver (15') Quadrangle, Ala. 

Multicostellanfasciculata: (Butts) erccccwiecmiccccctsico ne csteleelsise sia aise sioia leita Sedaris 

(15-19) Respectively anterior, posterior, brachial, pedicle, and side views of a 

nearly complete specimen, X 1, hypotype, 116987; (20) brachial view of same, 

< 2, showing ornamentation. 

Horizon and locality same as preceding. 

Plectorthisyaustralis Cooper News Speclesieeisie we caistoieialel states. o(aiole svoleveiois ai levatereieeies 

(21-25) Respectively pedicle, side, anterior, posterior, and brachial views, X 1, of 

the holotype, a complete specimen, 117019a; (26) brachial view, 2, of the 

holotype, showing the ribbing in detail. 

Little Oak formation, road cut on U. S. Highway 31, 4 mile north of Pelham, 

Bessemer Iron District (15’) Quadrangle, Ala. 

Camerella oklahomensis Cooper, new SPECICS..........cceccccccccccccrcvceceens 

(27-31) Respectively posterior, brachial, pedicle, anterior, and side views, X 1, of 

the holotype, 117993; (32-35) respectively side, anterior, brachial, and pedicle 

views, X 2, of the holotype. 

Bromide formation (Pooleville member—so feet below the top), 0.1 mile 

southeast of Observation Point on the Scenic Road to Falls Creek, about 1 mile 

southeast of U. S. Highway 77, Murray County, Okla. 

CAMERELLA, CHAULISTOMELLA, DINORTHIS, MULTICOSTELLA, PLECTORTHIS, VALCOUREA 
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G. Mulistcostella semisulcata Cooper, new species... ...cc0scescccenccccceccecececes 

(36-40) Respectively posterior, side, anterior, pedicle, and brachial views of a 
large specimen, X I, paratype, 110433. 

Lincolnshire formation (Hogskin member), 0.4 mile northeast of Red Hill, 

Avondale (T.V.A. 162-SW) Quadrangle, Tenn. 

Ely Dinoriias) penusia Cooper, Tew. SPECIES <<. x teicisioa,0micieienina. # Hct. c bck eck aseesd Gemee bn « 
(41-45) Respectively posterior, anterior, side, brachial, and pedicle views of a 

small but perfect specimen, X 1, paratype, 110286b; (46-50) respectively brachial, 
posterior, side, anterior, and pedicle views of a large and perfect specimen, X 1, 
holotype, 110286a. 

Red Knobs formation, 2 miles southeast of Kiser, Meadow (T.V.A. 139-NW) 
Quadrangle, Tenn. 

PLATE 72 

CHAULISTOMELLA, DINoRTHIS, VALCOUREA 

A EMBOGtTS IPMS (COOPer, NEW. SPECIES". cc occ voice cts tinas oula cclieanasiacon cacae ue 6 

(1-5) Respectively brachial, posterior, anterior, pedicle and side views of a nearly 

complete specimen, X< 1, holotype, 1160974. 

Sevier formation, east side of the road 2.7 miles S. 7° W. of Athens, Athens 

(T.V.A. 125-NE) Quadrangle, Tenn. 

B. Chaulistomella inaequistriata Cooper, Mew SPeCieS....... ccc eee ccc ccc cccecsees 

(6-10) Respectively pedicle, posterior, anterior, brachial, and side views, X 1, of 

a paratype, 110488a; (11) pedicle interior, X 1, paratype, 110488b. 

Dryden formation, Lone Mountain to Tazewell road, 14 miles northeast of 

Lone Mountain, Tazewell (T.V.A. 154-NE) Quadrangle, Tenn. 

(12, 13) Respectively 1 and X2 views of the brachial interior, paratype, 

116908a. 

Dryden formation, road along Little Sycamore Creek, 0.35 mile northeast of 

Halls School, Tazewell (T.V.A. 154-NE) Quadrangle, Tenn. 

> Vatcourea plana-Cooper; new Species s :.. 664555 6.025 565030555555 56,5 0% Sarge Doo Ie 

(14-18) Respectively pedicle, posterior, anterior, side, and brachial views of a 

complete specimen, < I, holotype, 116967. 

Yellow limestone on 25-foot sandstone at base of Eureka group, 2 miles north 

of Martin Ranch, Roberts Mountains (1°) Quadrangle, Nev. 

(19) Brachial view of an alate specimen, X I, paratype, 116968a; (20, 21) respec- 

tively X 1 and X 2 enlargements of a partially exfoliated specimen showing part 

of the pallial trunk system, paratype, 116968b. 

Same as preceding but 3 miles north of Martin Ranch. 

D. Valeoureatransversa, Cooper, MEW SPECIES <isis.c%,asiers)s vcs \e vias vidya 44 4 reladlessoela eet « 

(22-26) Respectively pedicle, brachial, posterior, anterior, and side views of a com- 

plete specimen, X 1, holotype, 116971. 

Bromide formation (Mountain Lake member—49 to 66 feet above the basal 

sand), Spring Creek, sec. 17, T. 2 S., R. 1 W., Murray County, Okla. 

(29, 30) Interior and posterior views of a brachial valve showing muscle area and 

pseudodeltidium, 2, paratype, 116972d; (28) exterior, X 2, of preceding; (31) 

same, X 4, showing ornamentation in detail; (27) brachial interior, 2, show- 

ing cardinalia and pallial trunks, paratype, 116972b. 

Bromide formation (Mountain Lake member—Valcourea bed in shale above 

calearenite) at base of section, on Oklahoma Highway 99, 3 miles south of Fitts- 

town, Pontotoc County, Okla. 
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PLATE 73 

VALCOUREA 

A. . Valcourea sniracarinata Ulsich.and Cooper sis oi6.s5:8 sjslescoe. nid nie, <calaielo Wists’ sa maeie'eia opel 

(1) Plasticine replica of the brachial exterior, < 2, paratype, 92852d; (2, 3) re- 

spectively the plasticine replica of the brachial interior and the impression from 

which it was prepared, X 2, paratype, 92852g; (4) plasticine replica of the 

brachial exterior, X 2, holotype, 92852f. 

Upper Pogonip group (Valcourea zone), Ikes Canyon, east side Toquima 

Range, Roberts Mountains (1°) Quadrangle, Nev. 

iB  Wialeouren Ventrocavimata (BGS) soo c.c sik odin nies ag 8s arsesvegneen wierageve eantelnaleee eaal als 
(5, 6) Pedicle and brachial views, X 2, of the lectotype, 71498a. 

Little Oak formation, 4 mile north of Pelham, Bessemer Iron District (15') 

Quadrangle, Ala. 

(7, 8) Brachial and pedicle views of a complete specimen, X 1, hypotype, 110246; 

(9, 10) brachial and pedicle views of another complete specimen, X 1, hypotype, 

117992a; (11-14) respectively pedicle, brachial, posterior, and side views, > 2, 

of the preceding. 

Little Oak formation, junction of main road and Bailey Gap road, SWiSW4 
sec. 13, T. 19 S., R. 2 W., 13 miles northeast of Newhope Church, Vandiver 

(15’) Quadrangle, Ala. 

C. Valeourea plana-Cooper, \ mew Species 4 isis aj. <,cia'dla ste sie Sy oysie,tis. s+ imme 8 agi ers erastles S.a 

(15) Impression of the interior of a pedicle valve, X 1, paratype, 110265a; (16-19) 

respectively brachial, pedicle, side, and posterior views, X 2, of the preceding 

specimen; (20) poorly preserved pedicle exterior, 2, paratype, 110265c. 

Yellow limestone above 25-foot sandstone, crest of Antelope Range, 3 miles 

south of Ninemile Canyon, Roberts Mountains (1°) Quadrangle, Nev. 

(21) Exterior of an imperfect pedicle valve, 1, paratype, 117094a; (22) same, 

X 3, showing some details of the ornamentation. 

Same formation as preceding, saddle just north of hill 8167, Martins Ridge, 

Monitor Range, Roberts Mountains (1°) Quadrangle, Nev. 

DD VW QUE OUI OG: SPs. Dido: iain igi s:0.6 9:5 %00\0)istdie; be ovays) ooh gaates: = GAS OaN Raye RED SITIES Te RIEU eter 

(23, 24) Respectively 1 and X 2 enlargements of the pedicle interior, figured 

specimen, 110257; (25) exterior, X 1, of the same specimen. 

Lincolnshire formation, Marble Bluff, 8 miles west-northwest of Loudon, 

Loudon (30’) Quadrangle, Tenn. 

Be LCT EE SB Mii a te ai ole ale acinus exe's na client a al eas Me hn xy dla to ere Re Coe 

(26, 27) Pedicle and brachial views of a nearly complete specimen, X 1, figured 

specimen, II0203a. 

Lincolnshire formation, Marcem Quarry, 2 miles west of Gate City, Gate City 

(T.V.A. 188-NE) Quadrangle, Va. 

PLATE 74 

VALCOUREA 

A... Malcourea decrert "Cooper, Mew SPECIES. 26. foe ste sd emcee cote ce cama an ols cde cent. 

(1) Pedicle interior, 1, paratype, I102IIc; (2, 3, 11, 13) respectively brachial, 

pedicle, posterior, and side views, X I, of the holotype, t10208a; (6) posterior 

view, X 2, of holotype; (4) brachial exterior, 1, paratype, I1102I2a; (5) an- 

other pedicle interior, 1, paratype, 110212b; (7) brachial exterior of a wide- 

hinged specimen, X 1, paratype, 110208c; (8, 12) brachial interior showing pal- 

lial trunks, X I and X 2, paratype, 110211b; (9) pedicle interior of a small, 

wide-hinged form, I, paratype, 110208e; (10) brachial interior in posterior 
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view showing myophore of cardinal process, X 1, paratype, 110208b; (14) same, 

X 3, showing carinate myophore. 

Tulip Creek formation (top), SE{SW3 sec. 22, T. 2 S., R. 3 E., on west slope 

of hill in road ditch, 14 miles west of Nebo, Murray County, Okla. 

B: Valéourcaisirophomenomes CRaymond) i208 rey i lees eb ene: 

(17, 22) Side and brachial views of a complete specimen, X I, holotype, Carnegie 

Mus. 5450; (15) brachial view, X 2, of same. 

Crown Point formation, Plattsburg, Plattsburg (15’) Quadrangle, N. Y. 
(16) Pedicle interior, < I, paratype, Carnegie Mus. 5467; (19) posterior of same 

specimen, 2, showing muscle area; (18, 21, 20) respectively brachial, pedicle, 

and posterior views of a nearly perfect specimen, X 2, paratype, Carnegie Mus. 

5492; (25) part of pedicle valve, & 4, of preceding specimen; (23) pedicle inte- 

rior, X 3, paratype, Carnegie Mus. 5466; (24) pedicle exterior showing fold, 

X 2, paratype, Carnegie Mus. 5467 (on same piece as specimen represented by 

fig. 16). 

Crown Point formation, near the Fair Grounds, Plattsburg, Plattsburg (15’) 

Quadrangle, N. Y. 

PLATE 75 

V ALCOUREA 

A. Valcourea brevicarinata Cooper, New SPeCCi€S.......000 se ccccccccccestecceecenien 

(1) Pedicle interior, X 2, paratype, 1102482; (3) exterior, < 1, of the preceding; 

(2) brachial interior, X 2, paratype, 110248b; (4, 5) respectively X 1 and X 2 

enlargement of the brachial valve of a complete specimen, holotype, 110248c. 

Upper Arline formation, on north side of wagon road in glade, 4 mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

Bin alcove GustrinasCoo pet: Mey, SPECIES... </s)sisisclevess/4)eyecheis si siclei sven ee oie's sdelesacarstare ele 

(6-9) Respectively brachial, pedicle, side, and anterior views of a complete speci- 

men, X 1, holotype, 98177a; (10-12) respectively pedicle, posterior, and brachial 

views, X 2, of the holotype; (13-15) brachial, pedicle, and side views of a com- 

plete specimen, X I, paratype, I110195a; (16, 17) posterior and pedicle views, 

X 2, of the preceding; (25) pedicle interior, < 2, paratype, 98177b; (26) pedicle 

interior, X 2, paratype, 98177d; (27) interior of brachial valve showing cardi- 

nalia, X 3, paratype, 98177e. 

Whistle Creek formation, on Whistle Creek, 2 miles northwest of Lexington, 

Lexington (15’) Quadrangle, Va. 

(18-22) Respectively pedicle, brachial, anterior, posterior, and side views of a 

large and obese specimen, I, paratype, 116065b; (23, 24) respectively 2 and 

X 1 views of a pedicle interior, paratype, 116965a. 

Whistle Creek formation, on U. S. Highway 60, 100 yards southeast of 

Whistle Creek, 2 miles northwest of Lexington, Lexington (15’) Quadrangle, 

Va. 

PLATE 76 

CHAULISTOMELLA, VALCOUREA 

A. Valeoures: obscitra.Goaper,; new Species attien. a: 22% Maletoeanicind ¢ ayedtesyeuerds siwnhoels 36 

(1, 2) Respectively 1 and X 2 enlargements of the pedicle interior, paratype, 

116966; (3, 7) pedicle and posterior views of a complete specimen, X 1, holo- 

type, 110254e; (4, 5) same view, X 2; (6, 8, 9) respectively pedicle, side, and 

brachial views of a specimen younger than the preceding, « 1, paratype, 110254d; 

(10) brachial view, X 2, of the same specimen. 
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Page 

Lenoir formation, small quarry between the Southern RR. tracks and U. S. 

Highway 11, 14 miles southwest of Philadelphia, Philadelphia (T.V.A. 

131-NW) Quadrangle, Tenn. 

B. Valcourea transversa Gooper, new) Species) 2. dec cece ole sbetioa dec cis tacdwe ce 413 

(11-13) Respectively brachial, pedicle, and posterior views of a complete specimen, 

X 1, paratype, 110277b; (14) pedicle view of same, X 2, showing ornamentation. 

Bromide formation (Mountain Lake member—small Valcourea bed), along 

U. S. Highway 77, NE} sec. 25, T. 2 S., R. 1 E., Carter County, Okla. 

C. Chaulistomella mundula Cooper, new SpecieS.......ccceescccccccccucccceccccces 440 

(15) Brachial interior, X 1, paratype, 110442a; (16, 17) interior and exterior of 

the pedicle valve, * I, paratype, 110442b. 

Bromide formation (Mountain Lake member), deep well on Jones Farm, 

sec. 22, T. 5 N., R. 3 E., Midcontinent Petroleum Corporation, Pottawatomie 

County, Okla. 

D:. Valcourea tenuis Cooper, NEW SPECIES» «6,5: sj2:0,0.0.6:8 5, sia,s.0<yoins ea au ie v acsiele sale s.dobhe see 412 

(18, 19) Brachial and pedicle views of a young alate specimen, X 2, paratype, 

116970a; (22, 23, 26) respectively X 2 and X 1 enlargements of pedicle exterior 

and interior, paratype, 116970b; (28) brachial interior, 4, paratype, 1169701; 

(24) brachial interior, X 3, paratype, 116970d; (20, 21) brachial and pedicle 

views, X 3, holotype, 116970e; (25) pedicle interior showing muscle area, X 2, 

paratype, 116970j; (27) small pedicle interior, X 3, paratype, 116970f; (29) 

brachial interior of a broken specimen, XX 3, showing cardinalia, paratype, 

116970¢. 

Tulip Creek formation (152 feet above basal sand), in first creek east of U. S. 

Highway 77, SESNE4 sec. 25, T. 2 S., R. 1 E., Carter County, Okla. 

PLATE 77 

EREMOTOECHIA, TRITOECHIA 

A. Tritoechia: typaca (Ulrich ies Tee ek bihales SEACH EMIT, Heats 512 

(1) Pedicle interior tipped to show dental plates, X 1, hypotype, 92085c; (7) nor- 

mal interior view, X I, of same; (2) brachial interior of an old specimen, show- 

ing internal thickenings, < 2, hypotype, 92985j; (3) brachial interior of a fully 

grown specimen, 1, hypotype, 929851; (5, 8) posterior and exterior views of 

the pedicle valve, X 1, hypotype, 92985b. 

Kindblade formation, 6 miles west-northwest of Ravia, Johnston County, 

Okla. 

(4) Brachial exterior, 2, showing swollen costellae, hypotype, 91750d; (6) 
posterior view of pedicle valve showing finely costellate interarea, X 2, hypotype, 

91750k; (9) brachial interior of a normal specimen showing median ridge and 

cardinalia, X 2, hypotype, 91750g. 

Kindblade formation, 7 miles northeast of Berwyn, SE. corner sec: 6, T. 3 S., 

R. 4 E., Johnston County, Okla. 

B: Eremotoechia clouds Cooper, new Species Wes ccd Os ibves/rnc dns plo elntelormiale swine steele 514 

(10-14) Respectively brachial, pedicle, side, posterior, and anterior views of a 

somewhat exfoliated specimen, X I, paratype, 117062; (15) posterior view, X 2, 

showing pseudodeltidium, of the same specimen. 

Arline formation (near middle), 1 mile southeast of Fowlers Mill, 10 miles 

southeast of Loudon, Tenn. 

C. Eremotoechia clouds Cooper)\new Species? . 0 oe esse eieee tele caeecevewcsabersee 514 

(16-20) Respectively anterior, posterior, pedicle, brachial, and side views, X 1, of 

the holotype, 117061a; (21) pedicle interior, X 1, of the holotype; (22) same, 

2, tilted to show dental plates; (23) brachial interior of holotype, 2, show- 

ing peculiar cardinalia, somewhat reminiscent of Tritoechia above; (24) bra- 
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chial interior of holotype, X 2, tilted to show cardinal process, chilidial cavity, and 

cuplike brachiophores; (27) another brachial interior, I, paratype, 117061b; 

(25, 26) the same specimen in normal and tilted positions, 2, to show the 

cardinalia. 
Arline formation (near middle), north side of wagon road in glade, 4 mile 

southeast of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

PLATE 78 

ANOMALORTHIS, ATELELASMA, EREMOTOECHIA 

A. Eremotoechia alabamensis Cooper, new SPeCi€S...........cceee cece cece cee eeeees 

(1-4) Respectively posterior, side, pedicle, and brachial views of an imperfect 

specimen showing apical foramen and pseudodeltidium, 1, holotype, 117060b; 

(9) posterior view of the holotype, X 2, showing pseudodeltidium; (5-8) respec- 

tively brachial, pedicle, side, and anterior views of another nearly complete speci- 

men, X I, paratype, 117060a. 

Little Oak formation, cut on U. S. Highway 31, 4 mile north of the bridge at 

Pelham, Bessemer Iron District (15’) Quadrangle, Ala. 

B. Anomalorilis nevadensis’ Ulrichvand Gooper ss): f8s/60..05. WOOP RSI PO, VOOR 
(10-12) Exterior, side, and interior views of the pedicle valve, x 2, holotype, 

92853¢c. 

Upper Pogonip group (Anomalorthis zone), west base of Lone Mountain, 

18 miles northwest of Eureka, Roberts Mountains (1°) Quadrangle, Nev. 

Cy Anomalorthusoklahomensis: Ulrich and: ‘Cooper i... 0... salen elie vices oeelel's 

(13) Brachial exterior, 2, paratype, 92854b; (14-16) respectively exterior, 

tilted, and side views of the pedicle valve, X 2, lectotype, 92854a. 

Oil Creek formation, NE+ sec. 22, T. 2 S., R. 1 E., 4 to 5 miles north of 

Glenn, Carter County, Okla. 
(17, 18) Brachial impression and the plasticine replica prepared from it, X 1, 

paratype, 110182. 

Oil Creek formation, Henryhouse Creek, Carter County, Okla. 

(19, 20) Pedicle interior, tilted and in standard view to show dental plates and 

muscle area, X 2, paratype, 92855. 

Oil Creek formation (125 feet below the top), U. S. Highway 77, sec. 25, 

T.2S., R.1 E., Carter County, Okla. 

D. Atelelasma obscurum Cooper, NEW SPECIES... 2... c cece ccc sense ce eeseneeccnseces 

(21) Pedicle exterior, X 1, holotype, 117012d; (26) posterior of the holotype, X 2, 

showing lateral plates; (22) brachial exterior, X I, paratype, 117012a; (23, 24) 

exterior and side views of another pedicle valve, 1, paratype, 117012e; (27) 

posterior view, X 2, of preceding; (25) exterior of another brachial valve, X 2, 

paratype, 117012b; (28, 29) interior and posterior views of the brachial interior 

showing cardinalia and chilidium, X 2, paratype, 117012f; (30) another brachial 

interior, X 2, paratype, 1170121; (31) brachial interior showing cardinalia with 

brachial processes, X 2, paratype, I17012c. 

Lincolnshire formation (Hogskin member), 0.4 mile east-northeast of Red 

Hill, 4 miles west-southwest of Thorn Hill, Avondale (T.V.A. 162-SW) Quad- 

rangle, Tenn. 

PLATE 79 

ATELELASMA 

A. Atelelasma decorticatwm Cooper, NEW SPECIES........ cece eee e ence cece ee eceennees 

(1, 2) Side and exterior of an exfoliated pedicle valve, X 1, holotype, 110112a. 

Murat formation, Murat, Natural Bridge (15’) Quadrangle, Va. 
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B. Atelelasma aff. A. perfectum Cooper, new SPeCieS..........seeeencccccccccceeces 

(3) Impression of a pedicle interior doubtfully referred to this species, X I, 

figured specimen, I10132a. 

Whistle Creek formation, top of the ridge 1,000 feet north of the road on 

Buffalo Creek, 24 miles west of Murat, Natural Bridge (15’) Quadrangle, Va. 

C. Atelelasma perfectum Cooper, New SPECIES... .....scccescccescccsccenscecccssces 

(4, 5) Two pedicle interiors, X I, paratypes, 110135p, 110135k; (6-8, 11) respec- 
tively pedicle, brachial, side, and posterior views of a complete specimen, X I, 

holotype, 110135g; (9, 10) pedicle and brachial interiors, 1, of the holotype; 

(12, 14, 16) respectively side, pedicle, and brachial views of a large, somewhat 

laterally compressed specimen, X I, paratype, 1101351; (13, 15) brachial and pedi- 

cle interiors, X I, of the preceding; (17, 18) exterior and interior of a large 

pedicle valve, X 1, paratype, 110135h; (19) brachial view, X 1, of the preceding 

specimen with both valves in contact; (20) fine brachial interior, X 2, showing 

pallial trunks and cardinalia, paratype, 110135j ; (21) small brachial interior, < 2, 

paratype, 110135n; (22) posterior of the pedicle interior and interarea showing 

lateral plates bounding the delthyrium, x 2, paratype, 110135f; (23) small bra- 

chial valve, X 3, showing brachiophores and their supporting tissue, paratype, 

110135-1; (24) exterior of a fine individual showing lateral plates, <1, para- 

type, 110136; (25) fine pedicle interior, X 2, showing pallial trunks, paratype, 

110135d. 
Arline formation (near middle), north side of old road in glade, 4 mile 

southeast of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

PLATE 80 

ATELELASMA, KULLERVO 

A. Kullervo ornata Cooper, New. SPECi€S «2.6... 6i0is/c0s.ss ocyetere ee was dlelciv's clete alu lan aidtale ats 
(1, 6) Exterior and interior of the brachial valve, X 4, paratype, I110150b; (2-5) 

respectively posterior, interior, apical, and exterior views of the pedicle valve, 

< 4, holotype, 110150a. Fig. 2 shows the lateral plates in the spondylium. 

‘ffna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

B. Kullervo’ parva Cooper; new" species ifr te 25022, PUN ane tees Gs obs 'elslctele’e eles vials ots 

(7, 8) Two views of the interior of an imperfect pedicle valve, showing spon- 

dylium, X 4, paratype, 110148b; (9) brachial interior, X 3, showing cardinalia, 

holotype, 110148a; (10, 11) interior and exterior of a fine brachial valve, X 4, 

paratype, I10149. 

Horizon and locality same as preceding. 

C. Atelelasma oklahomense Cooper, new SPECiGS............sccesccccccscrccscccece 

(12, 13) Respectively 2 and X1 enlargements of the posterior of the pedicle 

valve showing lateral plates along the delthyrial edge, holotype, 110124; (15, 16) 

side and exterior views, X I, of the preceding specimen. 

Bromide formation (Mountain Lake member—near top in Multicostella con- 

vexa zone), Rock Crossing of Hickory Creek, approximately center sec. 35, 

T.5 S. R.1 E,, Criner Hills, Carter County, Okla. 

(14) Pedicle interior, X 1, paratype, 110125; (17, 18) posterior and interior views, 

X 2, of the paratype, showing lateral plates along the delthyrial edge; (19) exte- 

rior, < 2, of the paratype. 

Bromide formation (Mountain Lake member—bed 16 of Decker), west branch 

of Sycamore Creek, sec. 22 and 27, T. 3 S., R. 4 E., 7 miles northwest of Ravia, 

Johnston County, Okla. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

D. Atelelasma planum Cooper, new SPeCi€S....... 6s eee reece reer cece ee teers eeees 

(20) Posterior view showing large delthyrium, X 1, holotype, 110142b; (24) bra- 

chial view, X 1, of the preceding; (21, 22) side and brachial views of a speci- 

men from which the beak has been rubbed away, X I, paratype, 110142a; (23) 

brachial exterior, X 2, of the preceding. 

Benbolt formation (?), 14 miles southeast of Knoxville, Knoxville (T.V.A. 

147-NW) Quadrangle, Tenn. 

He, Abelelacimar speed <e, sq, «lsjab.sis)s'sle, 0:0 5: 5/s, 20/0, «, «(9,24 lonpiatat ede SV ORl> FRIED J <BNerelb le GelslIea 

(25) Pedicle interior, X 1, figured specimen, I10I4I. 

Little Oak formation, 4 mile east of Cobb City = Cobb, Glencoe (73') Quad- 

rangle, Ala. 

F. Atelelasma ? multicostwum (Hudson) ......... cece cece cece eee n ence ccc teeecnnces 

(26) Brachial interior, X 2, showing cardinalia and deeply impressed, large adduc- 

tor scars, hypotype, 110117d; (27, 30, 33) respectively apical, side, and brachial 

views of a complete specimen, X 1, hypotype, 110117b; (28) pedicle interior, 

> 2, showing spondylium and lateral plates on the edge of the delthyrium, 

hypotype, 110117a; (29) posterior view, X 2, of a complete specimen, hypotype, 

A.M.N.H. 25048/1; (31) brachial exterior, X 1, hypotype, A.M.N.H. 25048/3; 

(32) enlargement of the muscle-attachment surface of the pedicle valve, hypo- 

type, Y.P.M. S359; (34) brachial interior showing adductor field, X 2, hypo- 

type, IIOII7c. 

Crown Point formation, Sloop Bay, Valcour Island, Lake Champlain, Platts- 

burg (15’) Quadrangle, N. Y. 

G. Atelelasma dorsoconvexum Cooper, NEW SPECICS...... 2.2 eee e cece creer eeeeeeeee 

(35) Impression of the pedicle interior, <1, paratype, 110129a; (36) plasticine 

replica of part of the exterior of a pedicle valve, X 2, paratype, 110129d; (37) 

another pedicle impression, 1, paratype, 110129b; (38) brachial interior im- 

pression, X I, paratype, 110120c. 

Basal Athens, just east of road intersection, 2} miles south-southeast of Rice- 

ville, Calhoun (T.V.A. 125-SW) Quadrangle, Tenn. 

(39) Brachial interior, < 2, paratype, 110128b. 

Basal Athens, 600 feet S. 40° E. of the railroad crossing 1 mile northeast of 

the courthouse, Athens, Athens (T.V.A. 125-NE) Quadrangle, Tenn. 

PLATE 81 

ATELELASMA, PLECTORTHIS 

A. Atelelasma variabile Cooper, NEW SPECICS.... 1.6 eee eee eee cette eter eee e ne eeees 

(1-5) Respectively side, brachial, pedicle, posterior, and anterior views of a com- 

plete specimen, X 2, holotype, 117015d; (6) posterior view, X 3, showing plates 

on side of delthyrium of holotype. 

Lenoir formation (calcarenite below the Mosheim limestone), southwest side 

of the cemetery behind Friends Church in the north corner of Friendsville, 

Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

B. Atelelasma sulcatum Cooper, NEW SPECIES... 1... cece cece eee eee eee eee een cnees 

(7-11) Respectively side, posterior, anterior, brachial, and pedicle views, X I, of 

the holotype, 117013; (12) posterior view, X 2, of the holotype showing lateral 

plates; (13) part of pedicle valve of holotype, X 2, showing ornamentation. 

Tulip Creek formation (152 feet above the top of the basal sand), first creek 

east of U. S. Highway 77, SES/NE{NE} sec. 25, T. 2 S., R. 1 E., Carter County, 

Okla. 

C. AtePehasmma ash oo Ps Oe colwnleate alncieiainta oe sia cee ap alenacasecsiyneie ce siasieis 

(14) Brachial interior, < 2, figured specimen, 117016. 
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Botetourt limestone, junction of Virginia Highways 311 and 114, 4 mile south- 

west of Catawba, Salem (15’) Quadrangle, Va. 

D. Plectorthis lebanonensis Cooper, new species... 4. 25! 220 Ek I, le oa A SOY 

(15) Brachial exterior, X 2, paratype, 110834a; (16) brachial interior, < 2, para- 

type, 110834b; (17) pedicle exterior, < 2, holotype, 110834c. 

Lebanon formation, on Tennessee Highway 16, 3.6 miles northwest of its junc- 

tion with U. S. Highway 241, Shelbyville, Bedford County, Tenn. 

Ee Plectorthts tenuis ‘Cooper, new: Species siden oie Me Mo eilalcte tee ties Dee ns 

(18) Exfoliated pedicle valve showing impression of the muscle area, X I, para- 

type, 117027; (19) impression of the muscle area, X 2, of the preceding. 

Benbolt formation, south side of Mount Hagan School, Hilton (T.V.A. 

197-NW) Quadrangle, Va. 

(20, 21) Respectively X I and X 2 enlargements of the pedicle valve of a complete 

specimen, paratype, 117028a; (22-24) respectively pedicle, anterior, and brachial 

views of a complete specimen, X 2, paratype, 117028b; (25-27) respectively bra- 

chial, side, and posterior views, X 2, of the holotype, 117028c; (28, 29) side and 

pedicle views of a large specimen, X 2, paratype, 117028d. 

Benbolt formation (base), 0.2 mile south of the middle fork of Moccasin 

Creek, 14 miles due south of Hansonville, Hansonville (T.V.A. 205-SW) 

Quadrangle, Va. 

PLATE 82 

ATELELASMA, CYRTONOTELLA, HESPERORTHIS, ORTHAMBONITES, PIONODEMA, 

PRODUCTORTHIS, PTYCHOPLEURELLA 

A. Hesperorthis:?) costellata Cooper, new species: 20 10. YoU en, Hl) I 

(1) Brachial view, X 2, of the holotype, 116918; (2-6) respectively anterior, 

posterior, side, pedicle, and brachial views, X I, of the holotype. 

Botetourt formation, north side of Virginia Highway 114, 2.3 miles west of 

the Montgomery-Roanoke County line, 12 miles northeast of Blacksburg, Va. 

B. Hesperorthis tenuicostata Cooper, NEW SPECIES......... cece cece sec ecsceenecesees 

(7-11) Respectively posterior, anterior, side, brachial, and pedicle views of a com- 

plete specimen, X 2, paratype, 116923. 

Lenoir formation (shale streak in granular beds below the Mosheim lime- 

stone), behind the Quaker Church, north corner of Friendsville, Concord 

(T.V.A. 138-SW) Quadrangle, Tenn. 

C. Productorthis americana Cooper, Mew) SPCCles.).).is a oie ole dikayy w ibieleis ele = oe Some ole 1 

(12) Exterior of a pedicle valve, 1, paratype, 116886b. 

Horizon and locality same as A above. 

D. Orihambonites tennesseensis Cooper, NEw SPECIES..... 0... cece cece sence eeetcecs 

(13-17) Respectively brachial, anterior, side, posterior, and pedicle views of a com- 

plete specimen, X 1, holotype, 116878b; (18) brachial view, < 14, of the pre- 

ceding specimen; (19) brachial interior showing cardinalia, 2, paratype, 

116878d; (20) pedicle interior showing thickened anterior end of muscle area, 

X 2, paratype, 116878a. 

Arline formation, 100 yards southwest of the Negro Cemetery, 4 mile north- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

E. Cyrtonotella subquadrata Cooper, NEw SPeCi€S. 2... 6. sap ccc cscs ces wle contig pieces 

(21, 22) Brachial and pedicle views of an imperfect specimen, <1, paratype, 

116895. 

Benbolt formation, north side of road, 1.1 miles northeast of Lee Valley, Lee 

Valley (T.V.A. 171-NW) Quadrangle, Tenn. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

F. Pionodema crassipunctata Cooper, new SPeCi€S..... cece eee cere ee ee eer ee ee teeees 
(23-27) Posterior, anterior, brachial, side, and pedicle views, X 1, of the holo- 

type, 117326. 
Benbolt formation (base), 0.2 mile south of middle fork of Moccasin Creek, 

14 miles south of Hansonville, Hansonville (T.V.A. 205-SW) Quadrangle, Va. 

G. Hesperorthis virginiensis Cooper, new SPeCieS........eeeeeeee eee e cece ee eeeeeees 

(28-32) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete specimen, X 1, holotype, 1169272. 
Oranda formation, just west of the junction of Virginia County Highways 

617 = 910 and 777, on 777, + mile north of Green Mount Church, 4 to 5 miles 

north of Harrisonburg, Broadway (15’) Quadrangle, Va. 

H. Ptychopleurella globularis Cooper, new SPeCi€S.......eeeeee cece seen eee erec eens 

(33, 34) Brachial and posterior views of a complete specimen, X 2, holotype, 

116955c; (35) brachial view, X 3, of the preceding specimen; (36, 37) interior 

of a small brachial valve, X 3, tilted to show cardinalia and in normal interior 

view, paratype, 116955d; (38) another brachial interior showing the cardinalia, 

< 3, paratype, 116955a; (39) pedicle interior showing elongate diductor scars 

and thickened adductor track, X 3, paratype, 116955b. 

Horizon and locality same as D above. 

I. Orthambonites tennesseensis Cooper, NEW SPECIES....... cece eecseceesececteees 

(40) Brachial view of a complete specimen, X 2, paratype, 116881. 

Horizon and locality same as A above. 

J. Atelelasma cf. A. decorticatum Cooper, new SPCCicS......... cc ceeeeeeeeeeeeeees 

(41, 42) Interior and exterior views of a pedicle valve, <1, figured specimen, 

117010. 
Lincolnshire formation, south side of road opposite Shiloh Church, northwest 

subquad., Pressmens Home (T.V.A. 171-NE) Quadrangle, Tenn. 

K. Albelelasma.varinbile, Cooper; mew: SpecieS x. aitsisy oaks ds di Sealed. see Mw. 

(43-47) Respectively brachial, anterior, posterior, side, and pedicle views of a com- 

plete specimen, 2, paratype, II70I5c. 

Horizon and locality same as B above. 
L. Atelelasma aff. A. variabile Cooper, new SPECIES........ ccc cece r cece sncccceccce 

(48-52) Respectively posterior, side, pedicle, anterior, and brachial views of a 
well-preserved, complete specimen, X 2, figured specimen, 117996. 

Horizon and locality same as B above. 

M. Atelelasma dorsoconvexum Cooper, NEW SPECIES... 1.2... eee eee cece cette ones 

(53) Impression of the brachial interior, X 2, paratype, 117011b; (54) impression 

of another brachial interior showing pallial marks, X 2, paratype, 117011f; (55) 

impression of the pedicle interior, 2, showing filling of spondylium, holotype, 

117o1th; (56) small slab preserving a pedicle and brachial impression, X I, 

paratypes, 117011d, 117011e; (57) the pedicle impression, X 2, illustrated in the 

preceding figure. 
Athens formation (base), just east of road intersection 24 miles southeast of 

Riceville, Calhoun (T.V.A. 125-SW) Quadrangle, Tenn. 

PLATE 83 

DESMORTHIS, PLECTORTHIS 

A. Desmorthis nevadensis Ulrich and Cooper...........cccc cece cee cee c eee eeenees 

(1, 4) Pedicle exteriors, X 2, paratypes, 91342c, 91342a; (13) enlargement X 4 

of fig. 1 to show hollow costellae; (2, 3) brachial exteriors, X 2, paratypes, 

91344g, 91344c; (6) brachial interior, X 3, paratype, 91344e; (7) pedicle interior 

showing small pseudodeltidium, X 3, paratype, 91344d; (8) pedicle interior 
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showing musculature and rudimentary pseudodeltidium, XX 3, holotype, 91344a; 

(9) brachial interior showing thick delthyrial platform and bladelike cardinal 

process, X 3, paratype, 913441; (10) brachial interior turned to the side to show 

brachiophore supports, fulcral plate, and socket, 4, paratype, 91344b; (11) 

another brachial interior showing cardinal process, < 2, paratype, 91344j; (12) 

brachial exterior, 2, paratype, 91342d; (14, 15) views of the interarea and 

interior of the pedicle valve showing pseudodeltidium, teeth, and crural fossette, 

X 4, paratype, 91344k. 
Upper Pogonip group (Desmorthis zone), west end of Lone Mountain, 

18 miles northwest of Eureka, Roberts Mountains (1°) Quadrangle, Nev. 

(5) Pedicle exterior, X 2, figured specimen, 110806a. 

Joins formation, SW4 sec. 2, T. 1 S., R. 1 W., about 4 miles east of Hennepin, 

Murray County, Okla. 

B. Plectortius symmetrica Cooper new species’: i2..52 6 1983 IMRAS Rd. Seah 453 

(16-20) Respectively brachial, posterior, pedicle, site’ and anterior views, X 2, 

of the holotype, 110824a; (21) brachial interior, < 2, paratype, 110828a. 

Bromide formation (Pooleville member—O-roplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, approximately center sec. 35, T. 5 S., R. 1 E., Criner 

Hills, Carter County, Okla. 

Cie Plectorthis. ponderosa Cooper, new: species) ¥!. TUTE PROPOR 451 

(22-24, 28) Respectively pedicle, brachial, side, and anterior views of a small indi- 

vidual, 1, paratype, 110837b; (25-27) posterior, brachial, and pedicle views of 

a large specimen, X I, paratype, 110837a; (29) plasticine replica of the brach- 

ial interior, & 14, paratype, 110837d; (30) impression of the brachial interior, 

X 1, from which the preceding replica was prepared; (31) impression of the 

pedicle interior, 1, prepared by burning shell, paratype, 110837c; (32) replica 

of posterior part of pedicle interior, 2, prepared from preceding impression. 

Martinsburg formation (basal part with Brongniartella referable to Salona 

formation), on Virginia County Highway 617 = 910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

PLATE 84 

PLECTORTHIS 

A. Plectorthts .transversa, Cooper, new Species 24 2e. 284.) NEA SORES Re 454 

(1-5) Respectively brachial, posterior, side, anterior, and pedicle views, 1, of 

the holotype, 98181. 
Arline formation, quarry on north side of Marion, Marion (T.V.A. 218-SE) 

Quadrangle, Va. 

B. Plectorthis' compacta’ Cooper; new Species ¥s Oi0).d.. Vehicles wldelth W342 Pe ae 448 

(6-10) Respectively pedicle, brachial, side, posterior, and anterior views of a per- 

fect specimen, <1, holotype, 110821r; (11-13) respectively posterior, brachial, 

and pedicle views, < 1, of a larger paratype, 110821s; (14) pedicle interior, X 2, 

paratype, 110821-0; (15) brachial interior of a young specimen, X 2, paratype, 

110821n; (16) brachial interior of a larger specimen than the preceding, X 2, 

paratype, 110821q; (17) posterior of preceding enlarged, X 3, to show details of 

cardinalia. 
Arline formation (near middle), north side of wagon road in glade, 4 mile 

southeast of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

C.. Plectonthissisps 26 . ear r as Woes SS oh) 5 SAO, SEER, NEI TNS: LS Rs 455 

(18) Brachial interior, X 2, figured specimen, 110835a. 

Murfreesboro formation (top), from excavation of new armory building at 
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junction of west fork of Stone River and U. S. Highway 70, 14 miles northwest 

of Murfreesboro, Tenn. 

Di, Plectorshis punctate Cooper) NEW  SPCClES-2 oe «is slicies isicielslei eles tiaie cleleveke eles eee =\e 

(19-22) Respectively pedicle, side, anterior, and brachial views, < 2, of a paratype, 

117024; (23) brachial view, X 1, of the same paratype. 

Tulip Creek formation (152 feet above the top of the basal sand), first creek 

east of U. S. Highway 77, SESNEINES sec. 25, T. 2 S., R. 1 E., Carter County, 

Okla. 

BS Picetoris’ ponderosa’ Cooper,’ New ‘Species ff 552 Teo octee ces wees acess es seccecas 
(24-28) Respectively side, anterior, pedicle, brachial, and posterior views of a per- 

fect specimen, X 1, holotype, 117022a; (29) brachial view, X 14, of the holotype; 

(30-32) respectively posterior, pedicle, and brachial views of a large individual, 

X I, paratype, 117022b. 

Martinsburg formation (basal part with Brongniartella referable to the Salona 

formation), on Virginia County Highway 617 = 910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

Ei -Picctovinss panctata’ Cooper, BEW SPECIES... csc. tc a locs votes 65 cals tidticals vies ne oe 

(33) Brachial exterior, < 2, holotype, 110836a; (35) anterior of preceding, X 10, 

showing parallel rows of pits on costae. 

Tulip Creek formation, on West Spring Creek, NW3+ sec. 6, T. 2 S., R. 1 W., 

24 miles east of Pooleville, Murray County, Okla. 

(34) Pedicle exterior, < 2, paratype, 117023b. 

Tulip Creek formation, NE. corner sec. 1, T. 2 S., R. 2 W., 25 miles east of 

Pooleville, Murray County, Okla. 

PLATE 85 

MIMELLA 

Pa) MEET ERLIOR TC Te AVIIOHI) cy essen oiciate s ciate Giatars sheng ow elsierde ae bile = oie © ovain oKel dia dlela 
(1-5) Respectively pedicle, brachial, posterior, anterior, and side views of a com- 

plete specimen, 1, holotype (?), Carnegie Mus. 5512; (6-10) respectively 

posterior, side, brachial, anterior, and pedicle views of a specimen larger than 

the preceding, 1, hypotype, 110796; (11, 12) side and brachial views of a large 

specimen, X 1, hypotype, I110790a. 

Crown Point formation, south side of Valcour Island, Lake Champlain, Platts- 

burg (15’) Quadrangle, N. Y. 

Be i seppe tle sata e  CSUSUES Pits 5 hens: tiem mn ain ions slagaieln spare! Senna Bin lease RedsialajailS Siagm TopRisio.aghonaloia 

(13, 14) Pedicle and brachial views of a specimen from which the shell has been 

peeled to show impressions of internal structures, X 1, hypotype, 110773c; (15) 

brachial view of a complete specimen, X I, hypotype, 110773b; (16-20) respec- 

tively posterior, pedicle, side, brachial, and anterior views of a somewhat exfo- 

liated specimen, * 1, hypotype, 110773a; (21) brachial view of a small individual 

with well-preserved ornamentation, < 1, hypotype, 110773d; (22-26) respectively 

posterior, side, anterior, pedicle, and brachial views, X 2, of the preceding. 

Lenoir formation, 13 miles southwest of Philadelphia, Philadelphia (T.V.A. 

131-NW) Quadrangle, Tenn. 

C. Mimella valcourensis Cooper, new SPECi€S........cccccececsceccccccccccccecees 

(27-31) Respectively brachial, side, anterior, pedicle, and posterior views, X I, of 

the holotype, 110792; (32) brachial view, X 2, of the holotype, to show the 

ornamentation. 

Probably Valcour formation, Valcour Island, Lake Champlain, Plattsburg 

(15’) Quadrangle, N. Y. 
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D. Mimella transversa Cooper, new SPeCi€S........c cece ec eeccccccceeetecsseetens 

(33-37) Respectively posterior, pedicle, side, brachial, and anterior views, X 1, of 

the holotype, 117052. 
Valcour formation, Valcour Island, Lake Champlain, Plattsburg (15’) Quad- 

rangle, N. Y. 
E. Mimelle borealts, (Billitigs,) 2s <j. o:sia oc0jes einen bie olein © eterele » osereict jes Smisvie 9 =ieie Sicko s = 

(38, 39) Brachial and pedicle views, X 1, of the holotype, G.S.C. 1035¢c. 

St. Martin formation, Caughnawaga, La Prairie County, Quebec, Canada. 

BE. Mimellaimperator’’ CBilmgs)'. 2 co's. < « « ssa bisierys) saiauye seepalee le «eu minh domins ate ental. 

(40-43) Respectively posterior, pedicle, brachial, and side views of exfoliated 

specimen, showing muscle impressions of the pedicle valve and the brachial 

pallial impressions of two brachial interiors, < 1, hypotype, Carnegie Mus. 5447. 

Aylmer formation (Rockcliffe member), Aylmer, Quebec, Canada. 

(44) Impression of the pedicle interior on sandstone, X 1, hypotype, Carnegie 

Mus. 5448; (45) impressions of two brachial interiors, X 1, hypotype, Carnegie 

Mus. 5447. 

Horizon and locality same as preceding. 

PLATE 86 

MIMELLA 

A. Mimella extensa Cooper, New SPECIES bytes om « asyordevnse + o> we «,seleeie bie’, ote aetna a abe 

(1-5) Respectively posterior, anterior, side, brachial, and pedicle views of a small, 

complete specimen, X I, paratype, 117037j; (6) brachial exterior of a large but 

somewhat crushed specimen, X I, paratype, 110669b; (7, 20) exterior and inte- 

rior of a large pedicle valve, 1, paratype, 110662a; (21) same as preceding, 

X 2, enlarged to show pallial markings and muscle scars; (8) pedicle exterior, 

< 2, to show ornamentation of a young specimen, paratype, 1170371; (9, 10) 

brachial interior tilted to side to show brachiophore supports and in normal posi- 

tion, X 2, paratype, 117037h; (11) brachial interior, 1, paratype, 117037{; 

(12, 13) same specimen as preceding, X 2, tilted to show brachiophore supports 

better in normal view; (14) pedicle interior, X I, paratype, 117037e; (15, 16) 

same as preceding, X 2, tilted to show dental plates and teeth and in normal 

view; (17) exterior, X 2, of preceding. 
Bromide formation (Mountain Lake member), road cut on Oklahoma High- 

way 99, SWA4NW3iSW45 sec. 12, T. 1 N., R. 6 E., Pontotoc County, Okla. 

(18, 19) Exterior and interior views of a pedicle valve doubtfully referred to this 

species, X I, figured specimen, 110663. 

Bromide formation (Mountain Lake member), along creek in SW} sec. 27, 

T.25S., R. 3 E., 14 miles west and 3 mile south of Nebo, Murray County, Okla. 

PLATE 87 

MIMELLA 

A. Manella.ulrichs Cooper, New, SPECIES a. <j0:+:s, 0.5, «.pic.ols.e-< safe +) 4x nielecofa belie asta alunalb 

(1-5) Respectively brachial, posterior, side, anterior, and pedicle views, X 2, of 

the holotype, 110805. 

Crown Point formation, Sloop Bay, Valcour Island, Lake Champlain, Platts- 

burg (15’) Quadrangle, N. Y. 

Bi wdMamella nucléoides’ Cooper, NEW SPECIES 5.5 6/s.c%a/eis,s = ose ie aipsarer sist sisimge eulanisis etna 

(6-10) Respectively pedicle, brachial, side, anterior, and posterior views of a com- 

plete specimen, 1, holotype, 110786; (11) brachial view, X 2, of holotype; 

(12, 13) brachial interior in normal position and tilted to show the brachiophore 
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supports, 2, paratype, 110804a; (14, 15) two pedicle interiors, X 2, showing 

muscle scars and pallial marks, paratypes, 110797a, 110707b. 

Horizon and locality same as preceding. 

C. Monella' biconsera! Cooper; new | Species aajsg il 8s A Me a ne Soe Vode es 468 
(16-18) Respectively pedicle, side, and posterior views, 1, of the holotype, 

48755a; (19) impression of the pedicle interior, I, paratype, 110652a. 

Pierce formation, Murfreesboro, Murfreesboro (15’) Quadrangle, Tenn. 
D,  Mimellassubcaiay Cooper, mew } SPeCies's iis cis aisinyesa nm sleld: oy hale fojet oy areal s oidinle asteletena, Sim cles 483 

(20-24) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete specimen, X 1, holotype, 117053. 

Benbolt formation, north side of U. S. Highway 19, 13 miles southeast of 

Hansonville Post Office, Brumley (T.V.A. 205-SE) Quadrangle, Va. 

EB. Moelle, globularis,, Coopers, NEw, | SPCCICS | 2, o,..5sre'siafejdiaveraqaieyaioin seh abd (ajeuuseseyaie elewsip wranwtel’s 474 

(25, 36) Interior and exterior of a pedicle valve, X 1, paratype, 110687g; (27, 35) 

same views, X 2, of preceding specimen; (26) another pedicle interior, X I, 

paratype 110687c; (28) same as preceding, X 2; (20, 37) side and exterior 

views of a pedicle valve, <1, holotype, 110687d; (30, 31) exterior and side 

views of a brachial valve, 1, paratype, 1106871; (32, 33) respectively I and 

2 enlargements of the brachial interior, paratype, 110687a; (34) posterior of 

brachial interior showing cardinalia, 2, paratype, 110687f. 

Poteet formation (Yellow Branch member), on road beside Yellow Branch, 

5 miles southeast of Rose Hill, Rose Hill (T.V.A. 161-NE) Quadrangle, Va. 

PLATE 88 

MIMELLA 

A. Mamelia. glabosa CW lata ) iatsica ses tysiare stobelane ctateysiovere « aterertrelenctels fds 2 ehaaclod Me ole dele 472 

(1-4) Respectively brachial, anterior, pedicle, and side views of medium-sized 

specimen, 1, hypotype, 117041a; (8) pedicle exterior of the preceding en- 

larged XX 2 to show details of the ornamentation; (5-7) respectively brachial, 

posterior, and pedicle views of a small individual, 1, hypotype, 117041b; 

(9-13) respectively anterior, brachial, pedicle, side, and posterior of a medium- 

sized specimen, hypotype, X I, 110715; (14-17) respectively pedicle, posterior, 

side, and brachial views of a specimen larger than the preceding, & 1, hypotype, 

110718; (30) pedicle interior, X 2, showing pallial marks, hypotype, 110713a. 

Benbolt part of Dryden formation, west of Rye Cove, Clinchport (T.V.A. 

188-NW) Quadrangle, Va. 

(18-22) Respectively brachial, anterior, pedicle, posterior, and side views of an 

obese specimen, X 1, hypotype, 110686b; (23) pedicle interior, < 1, hypotype, 

110686a. 
Benbolt formation, on Virginia Highway 74, 0.2 mile southwest of Bethel 

Church, 4 mile east of the junction with U. S. Highway 54, Hilton (T.V.A. 

197-NW) Quadrangle, Va. 

(24, 25) Respectively X 1 and X 2 enlargements of the pedicle interior showing 

pallial marks, hypotype, 110752. 

Dryden formation, 1 mile west of Lone Mountain, Tazewell (T.V.A. 154-NE) 

Quadrangle, Tenn. 

(26) Brachial interior, X 1, hypotype, 110680. 

Benbolt formation, on Virginia Highway 74, 54 miles east of the junction 

with U. S. Highway 54 (Tennessee 71), Hilton (T.V.A. 197-NW) Quadrangle, 

Va. 

(27, 28) Interior and tilted view of the brachial interior, X 1, hypotype, 117042b; 

(29) same, X 2, showing muscle scars. 
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Ridley formation, cut on U. S. Highway 27, 4.2 miles north of Rock Spring, 

Kensington (T.V.A. 106-SE) Quadrangle, Ga. 

A; Mimeliaglobosa*CWillard)\ 08 1. PRR Le ee eee ate eee re dee eetate 
(1-4) Respectively brachial, pedicle, posterior, and side views of specimen with 

well-preserved ornamentation, < 1, hypotype, 117040f; (5-8) respectively pedicle, 

side, anterior, and posterior views of an exceptionally large specimen, X 1, 

hypotype, 1170401; (11, 12) respectively 1 and 2 enlargements of a very 

perfect pedicle interior showing details of pallial marks, hypotype, 117040c; 

(13, 14) respectively 1 and 2 enlargements of another well-preserved 

pedicle valve, hypotype, 117040d. 

Benbolt formation (upper), 0.1 to 0.2 mile north of the road, 1.1 miles north- 

east of Lee Valley, Lee Valley (T.V.A. 171-NW) Quadrangle, Tenn. 

(9, 10) Respectively X 1 and X 2 enlargements of a brachial valve showing details 

of the cardinalia, hypotype, 117038b. 

Benbolt formation, roadside 1 mile southwest of New Bethel Church, Hilton 

(T.V.A. 197-NW) Quadrangle, Va. 

B., Memetia tumide’ Cooper,” dew "Spectes.. .c ccccss caw Geiss ooo ue seco se tak nee oe ele 

(15-19) Respectively brachial, anterior, side, pedicle, and posterior views of a 

small specimen, X I, paratype, 110739. 

Lincolnshire formation (Hogskin member), on the Maynardville Pike, 1.7 

miles north of Hall Crossroad, Fountain City (T.V.A. 146-SW) Quadrangle, 

Tenn. 
(20-23) Respectively posterior, pedicle, side, and anterior views of a large speci- 

men, X 1, holotype, 110714. 

Lincolnshire formation (Hogskin member), # mile southwest of Washburn, 

Dutch Valley (T.V.A. 154-SE) Quadrangle, Tenn. 

PLATE 90 

MIMELLA 

A. Mimellaertensa* Cooper new Species. soc sc ac ccc leo ec ss uaeacsee? Cay celgans 

(1-5) Respectively pedicle, posterior, side, brachial, and anterior views of a com- 

plete specimen, X 1, paratype, 117037a; (6-8) respectively side, pedicle, and 

anterior views of another complete specimen, 1, holotype, 117037c; (9-13) 

respectively brachial, pedicle, anterior, posterior, and side views of a perfect 

specimen, X I, paratype, 117037b; (14, 15) respectively 1 and X 2 enlarge- 

ments of the pedicle interior, paratype, 117037d. 

Bromide formation (Mountain Lake member), road cut on Oklahoma High- 

way 99, SWiNW£iSWS5 sec. 12, T. 1 N., R. 6 E., 3 miles south of Fittstown, 

Pontotoc County, Okla. 

B. Mimella intermedia Cooper, new SPpeCi€S.........seeccccceccccccccecceccccccecs 

(16-20) Respectively brachial, anterior, side, posterior, and pedicle views of a com- 

plete specimen, X 1, holotype, 117044b. 

Whistle Creek formation, on Whistle Creek, 14 miles northwest of Lexington, 

Lexington (15’) Quadrangle, Va. 

C.\Meamella Nahicardinia Cooper, new Species. 6.525006 0 6 Se. ba tee ee ack tose gets 

(21-23, 25) Respectively pedicle, side, posterior, and brachial views of a large com- 

plete specimen, X 1, holotype, 110709a; (24) anterior view of a complete speci- 
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men, X I, paratype, 110706b; (26-28) brachial, posterior, and side views of an 

obese specimen, X I, paratype, 110700d; (29) pedicle interior, 1, showing pal- 

lial marks, paratype, 110700a; (30, 31) interior and exterior of a fine pedicle 

valve, X I, paratype, 110700b; (32) interior of a small brachial valve, > 1, 

paratype, 110702a; (33) enlargement, X 2, of the posterior part of the preceding 

showing cardinalia; (34) interior of an imperfect brachial valve, X 2, paratype, 
110700c. 

Lincolnshire formation, 4 mile north of Eidson on old pasture road, Kyles 

Ford (T.V.A. 170-SE) Quadrangle, Tenn. 

D. Menella\wardeliena Cooper; new: .specieses|aq.icies distor &-<paieicarsig'sie Sue laed sie lapelo « 

(35, 36) Interior and exterior of the brachial valve, <1, holotype, 1170554; 
(37, 38) exterior and interior of the pedicle valve, X 1, paratype, 117055b. 

Wardell formation, Raccoon Valley, 3 mile northeast of Fleanor Mill, Powell 

Station (T.V.A. 137-SE) Quadrangle, Tenn. 

PLATE OI 

MIMELLA 

Mt Menellaicostellata Coopers Te We SPECIES 5.0000 Sa Q% sve Bias MOEN) aa DadOV ae 

(1-5) Respectively brachial, anterior, side, posterior, and pedicle views of medium- 

sized specimen, 1, holotype, 110658a; (6) pedicle view, X 2, of the holotype; 

(7) brachial view of a convex individual, X 2, paratype, 110658b; (7a) same, 

x I, in side view. 

Lincolnshire formation (Hogskin member), Sally Cleveland Farm, 3 mile 

southwest of Washburn, Dutch Valley (T.V.A. 154-SE) Quadrangle, Tenn. 

Bi: Mimetlas similis: Cooper; Mew: SPeCie 54:21: s.ss2¥ese vai fo. <i0ieinie (dese saisils salafe d.aveh Saeed OE 

(8-11) Respectively brachial, anterior, side, and pedicle views of a complete 

specimen, X I, paratype, 117048a. 

Lincolnshire formation (Hogskin member, 500 feet below the “Holston” 

marble), Lee Valley Post Office, Lee Valley (T.V.A. 171-NW) Quadrangle, 

Tenn. 

(12) Brachial interior, X 2, paratype, 110737. 

Lincolnshire formation (Hogskin member), 3 miles west-southwest of Thorn 

Hill, Avondale (T.V.A. 162-SW) Quadrangle, Tenn. 

C Manclla’ samalis Cooper, few, SPOCIES cic aie sec eis:ergoisie 6 sen atts G04 ds elo a siele tials nay sins 6s 

(13-17) Respectively pedicle, posterior, side, brachial, and anterior views of a 

complete specimen, X 1, holotype, 117046a; (18) pedicle interior, X 2, paratype, 

117046b. 

Lincolnshire formation (Hogskin member), 0.2 mile northwest on farmer’s 

lane, 4 mile southwest of Fleanor Mill, Raccoon Valley, Powell Station (T.V.A. 

137-SE) Quadrangle, Tenn. 

De ape ir STi Eincais Saux cist ones Giaings Bestia: asd, doh Sidunl gai aaa as nial eauels tel ae haa cha EN ities 

(19-21) Respectively posterior, pedicle, and brachial views of a small specimen, 

<1, figured specimen, 117056b; (22-24) respectively side, pedicle, and brachial 

views of a specimen larger but less well preserved than the preceding, X 1, 

figured specimen, 117056a. 

Elway formation, cut on U. S. Highway 25W, 4.7 miles south of Clinton, 

Powell Station (T.V.A. 137-SE) Quadrangle, Tenn. 

E. Mimella miermedia Cooper, new SPECIES. ... 20... ce cececeeecesccccccccce cescses 

(25) Posterior part of brachial interior, X 2, paratype, 117998. 

Horizon and locality same as preceding. 
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F. Mimella intermedia Cooper, new SPeCieS........sccccccccccccccccccccccsseceees 

(26-28) Respectively pedicle, side and brachial views of a small specimen, X I, 

paratype, 117043. 

Whistle Creek formation, on U. S. Highway 60, 100 yards southeast of 

Whistle Creek, 2 miles northeast of Lexington, Lexington (15’) Quadrangle, Va. 

G: Menblia Sp. roe. 2S OS Aa alse oo Fake ais Sores ie tte oRMae stereee etetne mate 
(29) Pedicle view of the exterior, X 1, of a complete individual, figured specimen, 

117057; (30-34) respectively brachial, pedicle, posterior, anterior, and side views, 

xX 2, of the same specimen. 

Tulip Creek formation (152 feet above the top of the basal sandstone), first 

creek east of U. S. Highway 77, SES NE4NE+4 sec. 25, T. 2 S., R. 1 E., Carter 

County, Okla. 

H. Mimella virginiensis Cooper, new SPeCi€S.... 2... cc cece cee e eee cece ccecaees 

(35, 36) Respectively 1 and X 2 views of an impression of the pedicle interior 

showing the form of the muscle area, paratype, 110694. 

Whistle Creek formation, top of the ridge, 1,000 feet north of the road on 

Buffalo Creek, 23 miles due west of Murat, Natural Bridge (15’) Quadrangle, 

Va. 

I. Mimella intermedia Cooper, new SPeCi€S........scecceccccscccnccacseceeesonces 

(37, 38) Impression of the brachial interior in normal view and tilted to show 

the slots produced by the brachiophore supports and median ridge, I, para- 

type, 110703a; (39) small slab showing a pedicle interior impression and a 

partially exposed brachial interior impression, I, paratype, 110703b. 

Elway formation, along the road over Marble Bluff, just north of Summit, 

about 8 miles west-northwest of Loudon, Loudon (30’) Quadrangle, Tenn. 

Deh Mi GH TL Gs SPie. Bisrsvaie so caheneve ccuavecavoteimrstanatete jane sens win'p ore ere Oe SMe REELS. pI ats SET Sa 

(40) Posterior portion of a large brachial valve, & 2, showing cardinalia, figured 

specimen, I117058b. 

Lincolnshire formation, just east of Strasburg Junction, Strasburg (15’) 

Quadrangle, Va. 

PLATE 92 

Do LeroIDEs, MiIMELLA, PLECTORTHIS, SKENIDIOIDES 

A. Doleroides oklahomensis Cooper, new. SPeCi€S.....-cccccccscces seme neccccs recs 

(1, 4) Pedicle interiors showing characteristic form of muscle area, 2, para- 

types, 117033g, 117033h; (2, 3) brachial interiors, 2, paratypes, 117033¢c, 

117033d. 

Bromide formation (Pooleville member—O-rvoplecia gouldi zone), quarry on 

the east side of Oklahoma State Highway 18, center NW4 sec. 11, T. 1 S., 

R. 3 E., about 1.8 miles south of Sulphur, Murray County, Okla. 

B. Mimella subquadrata Cooper, new SpeCcieS... 2.2.22. sccccce cc cccececeen it ee Es 

(5-9) Respectively anterior, posterior, side, brachial, and pedicle views of a nearly 

complete specimen, < 1, holotype, 117050. 

Bromide formation (Mountain Lake member—Sowerbyites bed), 25 to 46 feet 

above the basal sand, Spring Creek, sec. 17, T. 2 S., R. 1 W., Murray County, 

Okla. 

C.. Skenitoides clongatus Cooper *tiew ‘species? 3) .s os 20 ee eh Somes 

(10) Brachial view of a complete specimen, X 1, holotype, 117073a; (11, 14, 16) 

pedicle, side, and anterior views, X 2, of the holotype; (17) pedicle view of an- 

other complete specimen, XI, paratype, 117073b; (12, 13, 15) respectively 

pedicle, anterior, and posterior views, X 2, of the preceding; (18-22) respec- 
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tively anterior, side, posterior, pedicle, and brachial views of a smaller but more 

perfect specimen than the two preceding, 3, paratype, 117073Cc. 

Martinsburg formation (portion with Brongniartella and referable to the 

Salona), on Virginia County Highway 617 = 910, 0.15 mile north of Green 
Mount Church, Broadway (15’) Quadrangle, Va. 

D. Mimella\ semis: Cooper; tiew: species 80. 020s (OPI UT els EMIS I is os 
(23-27) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete specimen, XX 2, paratype, 117047a; (28) brachial view, 1, of the 

preceding. 

Lincolnshire formation (Hogskin member), 0.4 mile northeast of Red Hill, 

4; miles south-southwest of Thorn Hill, Avondale (T.V.A. 162-SW) Quad- 

rangle, Tenn, 

E.) Mametia wulgaris (Raymond). ..c asi ose eetits bere hele eee te tee Cette es ae 

(29-33) Respectively posterior, anterior, side, brachial, and pedicle views of a com- 

plete specimen, X 1, hypotype, 117054. 

St. Martin formation, Belanger, 2 miles south of Cap St. Martin, Quebec. 

Canada. 

By. Plertoxints.ouesa, Cooper. new Species. «acre or en cele cee aoe eects ce ataden as 

(34-38) Respectively brachial, posterior, side, anterior, and pedicle views of a large 

specimen, X I, holotype, 117020. 

Dark shale under Eureka quartzite, ridge east of Martin Ranch, Roberts 

Mountains (1°) Quadrangle, Nev. 

G. Plectorthts pennsylvanica Cooper, new SPecieS.... «a. cecccececacesecestsceecces 

(39-43) Respectively anterior, posterior, pedicle, side, and brachial views of a com- 

plete specimen, XI, holotype, 117021a; (44) brachial view, X 2, of the pre- 

ceding. 

Rodman member of Nealmont formation, on the east side of the south quarry 

at Sparr, Huntingdon (15’) Quadrangle, Pa. 

H. Plectorthisisymmetrica ‘Cooper, new species... 0.06 ho. ke ee 

(45-49) Respectively posterior, side, anterior, pedicle, and brachial views of an 

exceptionally good specimen, X 2, paratype, 110828d; (50) same specimen, X 1, 

in brachial view. 

Bromide formation (Pooleville member—O-vroplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, approximately center sec. 35, T. 5 S., R. 1 E., Criner 

Hills, Carter County, Okla. 

PLATE 93 

DOoLEROIDES 

A. Dolerordes winchella’ Cooper NEW Names. coe cte tee ce te eee eee ee Leet 

(1-5) Respectively pedicle, brachial, posterior, anterior, and side views, <1, of 

a hypotype, 110578a; (6, 7) respectively 1 and 2 enlargements of the 
pedicle interior, hypotype, 110578b. 

Decorah formation (Spechts Ferry member), Fountain, Fillmore County, 

Minn. 

B:, Dolerodesoubosus. (Bidlings)) ois Hee oncotin ema Slutee © Sibee boiGan ob nciakclenn.« 

(8-12) Respectively posterior, pedicle, anterior, brachial, and side views of a com- 

plete specimen, hypotype, 24772a; (14) anterior part of preceding specimen, 

X 2, showing hollow costellae. 

Decorah formation (Spechts Ferry member), Elmira, Olmsted County, Minn. 

(13) Pedicle interior showing typical form of Doleroides muscle area, x 2, 

hypotype, 24760. 
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Decorah formation (Spechts Ferry member), Fountain, Fillmore County, 

Minn. 

C. Doleroides:tennesseensis Cooper,;new Species) visit aie)... Ge cides Gale ows enele es 2 

(15-19) Respectively pedicle, brachial, posterior, side, and anterior views, xX I, 

of the holotype, 117034a. 

Lebanon formation (Doleroides beds), on U. S. Highway 7oN under the east 

end of the bridge over Round Lick Creek, Rome, Smith County, Tenn. 

(20-24) Respectively anterior, pedicle, side, posterior, and brachial views of an- 

other complete specimen, X I, paratype, 110635a; (30) anterior of the preced- 

ing, X 8, showing hollow costellae and exopunctae; (26) pedicle interior, X 2, 

showing muscle scars, particularly the adjustors, paratype, 110635f. 

Lebanon formation, on U. S. Highway 41, ? mile south of Knox Branch, 

9 miles southeast of Murfreesboro, Tenn. 

(25) Pedicle interior of a narrow-hinged specimen, X I, paratype, 110628. 

Lebanon formation, Columbia, Maury County, Tenn. 

(27) Another pedicle interior, X 2, paratype, 1106391; (28, 29) brachial interior 

in normal view and tilted to show brachiophore supports, X 2, paratype, 110639¢. 

Lebanon formation, opposite Fairview Service Station on U. S. Highway 7oN, 

4 mile west of Rome, Smith County, Tenn. 

PLATE 94 

DOLEROIDES 

A. Doleroides cf. D. tennesseensis Cooper, new SPECIES..........00s eee eee cee eeeees 

(1) Pedicle interior, X< 2, figured specimen, 118002c; (2) brachial interior, X 1, 

figured specimen, 118002b; (3) exterior of the pedicle valve, X1, figured 

specimen, 118002a. 
Cane Creek formation (95 feet above base), north of Chattels Station 

Church, old U. S. Highway 58, 2 miles west-southwest of Ewing, Ewing 

(T.V.A. 161-NW) Quadrangle, Va. 

B. Doleroides missouriensis Cooper, MEW SPECIES. ..... 20 ee eecceeereccccceseeceeeees 

(4, 5) Respectively 1 and X 2 enlargements of a nearly perfect pedicle interior, 

holotype, 110582b; (6) exterior of the pedicle valve, 1, paratype, 110582d; 

(7) exterior of the brachial valve, X 1, paratype, 110582a; (8) brachial interior, 

x I, paratype, 110582n. 

Macy formation (Zell member), on old road 1 mile northwest of the Chicago 

Summer School Camp, NWiSW3 sec. 32, T. 37 N., R. 9 E., Ste. Genevieve 

County, Mo. 

C: Doleroides ? ponderosus Cooper, new SPCCIES! o.. 0.2.6 sc. cee cc cetacean nese ces 

(9, 10) Pedicle and brachial views of a specimen showing ornamentation well, x 1, 

paratype, 110784; (13) impression of the pedicle interior prepared by burning 

shell, 1, paratype, 98225c; (14-17) respectively anterior, brachial, side, and 

pedicle views of an exfoliated specimen showing size and shape, X 1, holotype, 

98225b; (18) interior of an imperfect brachial valve, X 1, paratype, 110778a. 

Effna formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

(11, 12) Pedicle and brachial views of an imperfect specimen, XI, paratype, 

110774. 
Effna formation, lower part of McNutt Quarry, 12 miles southwest of Bland, 

Burkes Garden (15’) Quadrangle, Va. 

D. Doleroides ? cf. D: ? ponderasus Cooper, NEW SPECIES. 6.0. cise sola’ = seine aes nnn 

(19) Plasticine replica of the pedicle exterior, X 1, figured specimen, 118003a; 

(20) interior, posterior parts of pedicle and brachial valves, probably of the same 

127 

Page 

465 

465 

460 

463 

463 



PART II CHAZYAN AND RELATED BRACHIOPODS—-COOPER 

individual, < 1, figured specimen, 118003c; (21) same as preceding enlarged, 

X 2, to show details of the internal impressions. 

Botetourt formation, road cut at the junction of Virginia Highways 731 and 

724, 2 miles northwest of Brownsburg, Lexington (15’) Quadrangle, Va. 

PLATE 95 

DOLEROIDES 

iA. Dolenouies ‘crassus Coopers new) -SPeciesss \-a/arleisi Wal dais sturelaleye & greta elaheleya nels nie vaiaberara 

(1-5) Respectively posterior, brachial, side, pedicle, and anterior views of a com- 

plete specimen, < 1, holotype, 110742b. 

Ridley formation, cut on U. S. Highway 27, just northwest of Chickamauga 

Creek, Kensington (T.V.A. 106-SE) Quadrangle, Ga. 

B. Dolerdidessextensds: Cooper; new tspeciesaoiad. LAS. (AIS, SADE E SING AR. VS 

(6-10) Respectively pedicle, posterior, side, anterior, and brachial views of a small 

specimen, XI, paratype, 117031; (11) brachial view, 2, of the preceding. 

Ridley formation, quarry on the west side of the road 14 miles south-south- 

east of Cove Church, 5 miles south of Chickamauga, Kensington (T.V.A. 

106-SE) Quadrangle, Ga. 

(12-16) Respectively posterior, anterior, side, pedicle, and brachial views of a 

full-grown specimen, X I, holotype, 117030; (17, 18) respectively 1 and X 2 

enlargements of the brachial interior, paratype, 117032a; (19, 20) respectively 

x 1 and X 2 enlargements of the pedicle interior, paratype, 117032b. 

Horizon and locality same as preceding. 

C. Dolerowes‘reguiaris Cooper! new’ species s 02522 6 S200. SIO Pd 
(21-25) Respectively brachial, side, posterior, anterior, and pedicle views of a com- 

plete specimen, X 1, holotype, 118005a. 

Wardell formation (top 40 feet), on Virginia Highway 610 at the southwest 

base of Paint Lick Mountain, Pounding Mill (15’) Quadrangle, Va. 

(26) Brachial interior, < 2, figured specimen, 110592a. 

Pierce formation, Murfreesboro, Tenn. 

(27, 28) Respectively X 2 and X 14 enlargements of two pedicle interiors, para- 

types, 110646f, 110646a. 

Dryden formation (30 feet above the marble), road along Sycamore Creek, 

4 mile northeast of the west edge of the Howard Quarter (T.V.A. 162-NW) 

Quadrangle, Tenn. 

DUD) CVELOTME Se SPs Peraarats csc tain visio ease Gala etre erate ak cher cer ere alate ote cioiae ciee fener sychae 

(29) Impression of the pedicle interior, showing muscle scars, < 1, figured speci- 

men, 118004b; (30) exterior of the pedicle valve of a large specimen, X 1, 

figured specimen, 118004a. 

Pierce formation, Pierce Mill, on Tennessee Highway 10, just south of 

Walterhill, 74 miles north-northeast of Murfreesboro, Tenn. 

E, Dolerowdes trregularts Cooper, MEW |SPECIOS oaisie.n o»\o.nia ns eunysnarnin’’ «10 ssuasipibye sunidieh sibhater win 

(31-35) Respectively side, posterior, brachial, pedicle, and anterior views of a com- 

plete specimen, 1, holotype, 110648a; (36) brachial view of the preceding, 

14, showing ornamentation. 

Dryden formation, 1 mile west of Lone Mountain, Tazewell (T.V.A. 154-NE) 

Quadrangle, Tenn. 

(37) Pedicle interior of an imperfect specimen, < 2, paratype, 1105I0a. 

Dryden formation, Lone Mountain, Tenn. 

(38, 39) Tilted and normal views of the brachial interior, 2, paratype, 118006a. 
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Benbolt part of Dryden formation, on the Tazewell-Lone Mountain road, 

14 miles northeast of Lone Mountain, Tazewell (T.V.A. 154-NE) Quadrangle, 

Tenn. 

PLATE 96 

DOLEROIDES 

A. Doleroides oklahomensis Cooper, new SPeCieS........cecsnccccecscccccccccccces 461 

(1-5) Respectively brachial, pedicle, anterior, posterior, and side views of a com- 

plete specimen, 1, paratype, 110600a; (6-9) respectively posterior, pedicle, 

brachial, and side views, X 1, of the holotype, 110603a; (10-14) respectively 

posterior, anterior, pedicle, brachial, and side views, xX 2, of the holotype; 

(15-19) respectively side, anterior, posterior, pedicle, and brachial views of a 

large and obese specimen, X 2, paratype, 110603b; (20) interior of a pedicle 

valve, X 2, paratype, 110613; (21) brachial interior, X 2, paratype, 110602b. 

Bromide formation (Pooleville member—O-roplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, approximately center sec. 35, T. 5 S., R. 1 E., Criner 

Hills, Carter County, Okla. 

B. Doleroides compressus Cooper, new SPECi€S.........ccccrecccescececvebesescens 456 

(22-26) Respectively pedicle, posterior, anterior, side, and brachial views, * 1, of 

the holotype, 110607c; (29-33) respectively anterior, brachial, side, posterior, 

and pedicle views, X 2, of the holotype, showing ornamentation; (27, 28) XI 

and X 2 enlargements of another complete specimen, paratype, 110607d; (34) 

pedicle interior, X 2, paratype, 110607a; (35) pedicle interior, X 2, paratype, 

110607e; (36, 37) respectively 1 and X 2 enlargements of the brachial inte- 

rior, paratype, 110596a; (38) brachial interior showing brachiophore supports, 

X 2, paratype, 1106071. 
Bromide formation (Mountain Lake member), cut on Oklahoma Highway 18, 

sec. 11, T. 1 S., R.3 E., 1.8 miles south of Sulphur, Murray County, Okla. 

PLATE 97 

SKENIDIOIDES 

A. Skenidioides oklahomensis Cooper, MEW SPeCi€S.......-.-ceneecceecsccceccceers 498 

(1-3) Respectively brachial, posterior, and pedicle views of a small specimen, 

4, paratype, 117070d; (4-7) respectively anterior, brachial, side, and posterior 

views of a large specimen, XX 4, holotype, 117079a; (12) brachial views, X 1, 

of the two preceding specimens; the larger one is represented by figs. 4-7, and 

the smaller by figs. 1-3; (8-10) respectively posterior, pedicle, and brachial 

views of a small specimen, X 4, paratype, 117079e; (11) pedicle view of a larger 

specimen, X 4, paratype, 117070f. 

Bromide formation (Mountain Lake member), 30 to 34 feet below top of 

bed 10 of Decker, on Tulip Creek, SWiNW4iNE} sec. 25, T. 2S, R.1 E, 

Carter County, Okla. 

BS Skenidiowdes obtusus Cooper,’ New Species... os. enc senescence ces cgewaee ce cmscp ce os 497 

(13-17) Respectively posterior, pedicle, anterior, side, and brachial views of a com- 

plete specimen, X 4, holotype, 117078a; (18) pedicle interior, X 4, showing spon- 

dylium, paratype, 117078b. 

Edinburg formation (near middle of Nidulites zone), 100 yards south of 

Battlefield Crystal Cavern entrance on U. S. Highway 11, 1 mile north of 

Strasburg, Va. 

C. Skenidioides mediocostatus Cooper, NEW SPECIES.........cceeecccsccccsccceccees 406 

(19-22) Respectively brachial, anterior, pedicle, and posterior views of a complete 



PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

specimen, X 4, paratype, 117075a; (28-32) respectively brachial, pedicle, side, 

anterior, and posterior views of a small individual, 4, paratype, 117075b; (33) 

pedicle interior, X 4, paratype, 117075c. 

Benbolt formation (base), 1 mile west of Rye Cove, Clinchport (T.V.A. 

188-NW ) Quadrangle, Va. 
(23-27) Respectively posterior, brachial, side, pedicle, and anterior views of a per- 

fect specimen, X 4, holotype, 117076a. ’ 

Benbolt formation (base), 0.2 mile south of the middle fork of Moccasin 

Creek, 14 miles due south of Hansonville, Hansonville (T.V.A. 205-SW) Quad- 

rangle, Va. 

(34, 35) Pedicle interior respectively tilted to the side, X 4, and in normal view, 

6, to show free spondylium, paratype, 117077d; (36) small brachial interior, 

<6, paratype, 117077c; (37) posterior of brachial valve showing cardinalia, 

X 6, paratype, 117077). 

Chatham Hill formation, on Marion-Chatham Hill road, 6 miles north of 

Marion, Chatham Hill (T.V.A. 218-NE) Quadrangle, Va. 

D. Skendioides:costatus. Cooper, new) SPeCleS x, «aia.» sisal -nalatd «casted tjagereyaetealagd Qatahehale, Fs). 

(38-40) Respectively posterior, pedicle, and brachial views of a small individual, 

X 4, paratype, 1170721; (42-45) respectively posterior, pedicle, brachial, and 

side views of a complete specimen, 4, holotype, 117072f; (41) posterior view 

of a small specimen, X 4, paratype, 117072j; (46) view of the cardinalia and 

spondylium as seen from the front margin, X 6, paratype, 117072a; (47) pedicle 

interior, 6, paratype, 117072c; (48) brachial interior, showing fulcral plates 

and brachiophore supporting plates, 6, paratype, 117072b. 

Edinburg formation (lower Liberty Hall facies), 1.8 miles S. 4° W. of Bethel 

Church, 5.9 miles east of Harrisonburg, Harrisonburg (15’) Quadrangle, Va. 

E.. Skenidioides perfectus Cooper, NEW SPECIES... .2)6,0 20 sions e nina ne oe tieies aed do vleininne 

(49-53) Respectively pedicle, posterior, side, anterior, and brachial views of a com- 

plete specimen, X 4, holotype, 117080; (54) pedicle view of a small specimen 

attached in living position to Hesperorthis sulcata Cooper, X 2, figured specimen, 

109987d. 
Bromide formation (Pooleville member—Ovoplecia gouldi zone), branch of 

Hickory Creek, NW3# sec. 26, T. 5 S., R. 1 E., Criner Hills, Carter County, 

Okla. 

PLATE 98 

SKENIDIOIDES 

A. Skenidioides elongaius Cooper, new SPeCi€S..........ccceccccccesevccenessceens 

(1-5) Respectively brachial, anterior, side, posterior, and pedicle views of a large 

specimen, X 2, paratype, I17073e. 

Martinsburg formation (part with Brongniartella and referable to the Salona 

formation), on Virginia County Highway 617 = 910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

B. Skenidioides rectangulatus Cooper, new SPeCCieS..........ccecccccceecseecceccccs 

(6-10) Respectively pedicle, anterior, side, posterior, and brachial views of a nearly 

perfect specimen, X 3, holotype, 117085c. 

Oranda formation, along the railroad 4 mile west of Strasburg, Strasburg 

(15’) Quadrangle, Va. 

C. Skenidioides transversus Cooper, NEW SPECIES. ......cccescccccccececcccsssteace 

(11, 12, 14) Respectively interior, exterior, and side views of the pedicle valve, 

< 4, holotype, 117086c; (13, 15, 17) respectively exterior, interior, and posterior 

views of the brachial valve, * 4, paratype, 117086d; (16) brachial interior, < 4, 

paratype, 117086g. 
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Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

D. Skenidioides cf. S. perfectus Cooper, new SPeCi€S...... 2. cee cece eee e ete e eee eee 499 

(18-22) Respectively anterior, pedicle, brachial, posterior, and side views of a com- 

plete specimen, X 4, figured specimen, 117082c; (23) brachial interior, X 4, 

figured specimen, 117082b. 
Bromide formation (Pooleville member), SE} sec. 32, T. 2S., R. 2 E., 3 miles 

northeast of Springer, Carter County, Okla. 

E. Skenidioides oklahomensis Cooper, new SP€CICS.... 2... cece cece cece ec eee erences 498 

(24) Brachial interior, X 4, paratype, 118007c; (25) pedicle exterior, X 4, para- 

type, 1180072; (26) brachial exterior, X 4, paratype, 118007d; (27) pedicle 

interior, X 4, paratype, 118007b. 
Bromide formation (Mountain Lake member), slightly north of the enidiile of 

sec. 32, T. 2 S., R. 2 E., 3 miles northeast of Springer, Carter County, Okla. 

F. Skenidioides platys Cooper, new Species... tee oce ee ees seen a eneecnevens 500 

(28) Pedicle exterior, X 3, holotype, 117084. 
Little Oak formation, 600 feet east of the intersection of Cahaba Valley and 

Helena roads, 4 mile north of Pelham, Bessemer Iron District (15’) Quad- 

rangle, Ala. 
(29) Impression of the brachial interior, X 4, paratype, 117083a. 

Little Oak formation, 1 mile north of Pelham, Bessemer Iron District (15) 

Quadrangle, Ala. 

G. Skentdordes! Walls" (Hall and @larkeyeer eh. Soa JAG ce Pe eee en tals Se cee oe aes 495 
(30) Small slab showing numerous pedicle and brachial valves, X 3, hypotype, 

117074. 
Lebanon formation, Columbia, Tenn. 

HH? Skenidiowdes anthonensis: (Satdeson) reise estes sak cee cots ess bates vials ce clei lend 491 

(31-35) Respectively side, anterior, posterior, brachial, and pedicle views, X 6, 

hypotype, 24207a; (36) brachial exterior, X 4, hypotype, 48911a; (37) pedicle 

exterior, < 4, hypotype, 48o11b. 

Platteville formation, Minneapolis, Minn. 

PLATE 99 

ANCISTRORHYNCHA, ELASMOTHYRIS, EREMOTOECHIA, GENUS AND SPECIES UNDET., KULLERVO, 
MIMELLA, ONYCHOPLECIA, OXOPLECIA, SKENIDIOIDES, TROPIDOTHYRIS 

A. Tropidothyris pentagona Cooper, new SpecieS.... 22.02.22. ccccn esc ceeeseseaess 507 

(1-5) Respectively anterior, posterior, side, brachial, and pedicle views of a large 

specimen, 5, holotype, 117087a; (6-10) respectively pedicle, brachial, side, 

anterior, and posterior views, < 5, paratype, 117087b; (11, 12) two views of the 

pedicle interior showing the spondylium, ca. x 8, paratype, 117087e; (13, 14) 

two brachial interiors in different positions and showing the median ridge, sup- 

porting plates of the brachiophores, and brachiophores, ca. X 8, paratypes, 

117087c, 117087d. 

Pratt Ferry formation (lower 3 feet), 0.2 mile southeast of Pratt Ferry, 

Blocton (15’) Quadrangle, Ala. 

B. Kullervo sulcata Cooper, new SpecieS...........ccecesecccenccenccesercencssecs 529 

(15-18) Respectively apical, exterior, interior, and posterior views of the pedicle 

valve showing the spondylium with 3 grooves, X 4, holotype, 117017. 

Horizon and locality same as preceding. 

©). Genus and species, unde. ove alee ces. st ace cee sep edt ae ee utide anes come seninins 1006 

(19) Exterior of the pedicle valve, X 14, figured specimen, 117067. 
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Athens formation (base), just above the quarry at the railroad crossing 1 mile 

northeast of Athens, Athens (T.V.A. 125-NE) Quadrangle, Tenn. 

TD, Mare ger MEUM.) 5a. os oe aw sivicie to's a deaaisjele w Maile ae els.cie/a Sion t ¢\a.sia Sq atime se 481 
(20-23) Respectively side, brachial, pedicle, and anterior views, X 1, hypotype, 

Y.P.M. 15823. 
Mingan formation, Parroquet Island, Mingan Group, St. Lawrence River, 

Canada. 

E. Skenidioides convexrus Cooper, new SPeCieS.........cccesc cece cece ec eee eseenes 492 

(24-28) Respectively brachial, anterior, posterior, side, and pedicle views of a com- 

plete specimen, X 4, holotype, 117070a; (29-32) respectively side, pedicle, poste- 

rior, and brachial views of an imperfect specimen, X 4, paratype, 117070b; (33) 

interior of the pedicle valve, X 4, showing spondylium, paratype, 117070c; (34) 

brachial interior showing septum and cardinalia, & 4, paratype, 117070d. 

Horizon and locality same as A above. 

F, Elasmothyris concinnula Cooper, new SpeCieS... 2.260. cc ccc ace c cece cece sceesenes 085 

(35-39) Respectively side, brachial, pedicle, posterior, and anterior views, X 5, 

of the holotype, 117371a; (40) pedicle interior showing the muscle plate, x 8, 

paratype, 117371c; (41) brachial interior showing median septum and cardinalia, 

X 8, paratype, 117371d; (42) pedicle exterior of a large specimen, X 5, paratype, 

117371b. 

Horizon and locality same as A above. 

G. Kullorsa: punctata: Cooper; new speciésy | / PTAs os ES eee 528 

(43, 45) Respectively & 2 and X 3 enlargements of a pedicle valve seen from the 

posterior side to show the elaborate spondylium, holotype, 117018a; (44) inte- 

rior of the brachial valve showing the greatly thickened cardinalia, < 2, para- 

type, 117018b; (46) a fragmentary specimen showing the exterior ornamentation, 

X 2, paratype, 117018c: Note small pseudodeltidium at apex of holotype. 

Botetourt ? formation, in the field on the south side of the road 0.2 mile east 

of Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

H. Lrémateccina stltcica ‘Cooper, EW: SPECIES v2.00 Ge vee oe. o's go's 5 siejaie miele se oelmaainc ee Seis 515 

(48) Exterior of the brachial valve, 2, holotype, 117064a; (49) another bra- 

chial exterior, X 2, paratype, 117064b; (50, 51) interior and posterior views, 

X 3, of the preceding brachial valve showing the cardinalia; (52) exterior of an 

imperfect pedicle valve, < 2, paratype, 117064c; (47) interarea of the preceding 

pedicle valve, * 3, showing the pseudodeltidium. 

Horizon and locality same as A above. 

fh. .Anctstrorinynicha: crassa Cooper, flew SPeGCleS 20 iis. « \-)s i= ays)eecyie » Sem ciea eels sere oc 623 

(53-55) Side, anterior, and brachial views of a small adult, X 2, paratype, 111178b; 

(56-60) respectively pedicle, posterior, side, anterior, and brachial views of the 

holotype, X 2, 111178a; (61) brachial view, X 1, of the holotype. 

Peery formation, 7 miles southwest of Clinton, Clinton (T.V.A. 137-SW) 

Quadrangle, Tenn. 

I, Ooblacsa Rolstoncsis NV Wat ojo) 2. a:<,5iei0 0 dco siaie.e o.6 sjeuastiie aspen cya ocanys gilts ee. 545 
(62, 64) Exterior and interior of a pedicle valve showing the pseudodeltidium with 

its elevated ridge, 2, hypotype, 117108; (63) exterior, <1, of the same 

specimen. 

Horizon and locality same as G above. 

K. Onychoplecia brevirostris Cooper, n€W SPECIES.... 2.22 ccccc ccc ce cence veers eees 530 

(65-69) Respectively pedicle, brachial, anterior, posterior, and side views, X 3, 

holotype, 117089a; (70) brachial exterior of the preceding specimen, X 4, show- 

ing the ridge on the pseudodeltidium. 

Lenoir formation (shale band in the calcarenite below the Mosheim lime- 
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stone), southeast side of the Friends Church, north corner of Friendsville, 

Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

PLATE I00 

ONYCHOPLECIA, OXOPLECIA, TRIPLESIA 

A. Onychoplecia’ longirostris C Billings) A200 5 a.cie ithe Sins ies whee aa bck oe ald Pete RIOD 533 
(1-3) Respectively side, brachial, and pedicle views, X 2, of the holotype, G.S.C. 

1039. 
Mingan formation, Mingan Islands, St. Lawrence River, Canada. 

B. Onychopleciakindlei Cooper; new species... s'teiaidiaae aida. Weegee ea sl alwiaiels fa See staies 532 

(4-7) Respectively side, pedicle, anterior, and brachial views of a perfect speci- 

men, X 4, holotype, 117092a; (8, 10) exterior and anterior views of a brachial 

valve, X 4, paratype, 117092b; (9) exterior of a pedicle valve showing the deep 

sulcus, X 4, paratype, 117092d. 

Table Head series, Table Point Cove, Newfoundland. 

C: Onychoplecia: gracilis »:(Ray mond) wieisjaes teteak a0 Sean gdedieiokis hike phd 531 
(11-13) Respectively anterior, side, and pedicle views, of an unusually perfect 

specimen, X 3, hypotype, Carnegie Mus. 5457; (14) brachial view of the preced- 

ing, X 4, showing pseudodeltidium. 

Crown Point formation, Valcour Island, Lake Champlain, Plattsburg (15’) 

Quadrangle, N. Y. 

D. Onychoplecia brevirostris Cooper, new SPeCieS.......cereeesecceccccenecccssces 530 

(15, 16) Anterior and brachial views of a large specimen, X 2, paratype, 117089c ; 

(17) pedicle view of another large specimen, X 2, paratype, 117089b; (19) bra- 

chial view of another small specimen, 1, paratype, 117089d; (18) brachial 

view of a small specimen preserving the beak, X 1, paratype, 117089e; (20-22) 

respectively pedicle, side, and brachial views, 3, of the preceding. 

Lenoir formation (calcarenite below the Mosheim limestone), southwest side 

of the cemetery behind the Friends Church, north corner of Friendsville, Con- 

cord (T.V.A. 138-SW) Quadrangle, Tenn. 

B.. Ongchoplecta. obésa }Cooper, MEW (SPECIES. << \he anisia's © supiecsimieyainw’ ieuetals «| adwehimenteanie! sPaplade 534 

(23, 25) Brachial and side views of a large brachial valve, X 2, holotype, 117090b ; 

(24) brachial view, X 1, of the preceding; (26, 27) respectively X 1 and X 2 

enlargements of the pedicle valve showing the long beak, paratype, 1170904. 

Row Park formation, (Maclurites bed 175 feet above the “Mosheim” lime- 

stone), 4 to 4 mile east-northeast of the railroad cut on creek, 24 miles south- 

west of Marion, Chambersburg (15’) Quadrangle, Pa. 

F. Onychoplecia cf. O. brevirostris Cooper, new SPecieS........-...eeee eee eseeeees 530 

(28) Exterior of the pedicle valve, X 2, figured specimen, 118009a; (29) exterior 

of the brachial valve, 2, figured specimen, 118000b. 

Lenoir formation (3 feet above the Mosheim limestone), west of the railroad 

station and just south of Friends Church, Friendsville, Concord (T.V.A. 

138-SW) Quadrangle, Tenn. 

G.. Oxonlecta ROlstonensts | NV Wate «2, wc saiysda soe ce eae ee ei one, ee cia a aeaeeats 545 
(30-34) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete but decorticated specimen, * 1, hypotype, 117106b. 

Effna formation, I mile east of Tilson Mill, 16 miles northeast of Marion, 

Nebo (T.V.A. 223-NW) Quadrangle, Va. 

H.. Tribplesia’ Subcarimata Cooper, few Species. foi. cc -c sec acc ertcet sean cs cleis opts s 538 

(35-37) Respectively posterior, side, and exterior views of a brachial valve, X 2, 

paratype, 117094b; (38-40) respectively exterior, side, and anterior views of the 

pedicle valve, X 2, holotype, 117094a. 

Lebanon formation, Columbia, Maury County, Tenn. 
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I. Triplesia carinata Cooper, new SPECIES vs ceeiceuleclececiewlecdeaeWeeseeeeee daecees 537 

(41-43) Respectively side, exterior, and posterior views of a brachial valve, X 2, 

holotype, 117095a. 

Pratt Ferry formation, 0.2 mile south of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

J. Oxoplecia depressa Cooper, new SPECIES cco cisck «cine sta aisle otiom ose cgeas apices 540 

(44-48) Respectively anterior, side, posterior, pedicle, and brachial views, X 2, 

of the holotype, 117100b; (49) brachial view, X 1, of the preceding. 

Effna formation, 4 miles southwest of Bland, Bland County, Va. 

K. Onychoplecia tenwis Cooper, new SPECIES, coe saleccs seme epee siccie anes ice snags: 535 

(50) Brachial view of a complete specimen, showing fold on pseudodeltidium, X 4, 

holotype, 117091. 

Bromide formation (Mountain Lake member), McLish Ranch, sec. 24, T. 1 S., 

R. 7 E., Johnston County, Okla. 

PLATE IOI 

OxXOPLECIA 

A. Oxoplecia simulatrix (Bassler)........+.+ssseereereteectsstste
ssteee en 556 

(1-5) Respectively posterior, pedicle, side, brachial, and anterior views of a large 

individual, X 1, hypotype, 975994; (6-10) respectively side, pedicle, posterior, 

anterior, and brachial views of a small complete specimen, X 1, hypotype, 117127. 

Oranda formation (lower), on Virginia County Road 777 just west of its 

junction with County Road 617 = 910, 4 mile north-northwest of Green Mount 

Church, Broadway (15’) Quadrangle, Va. 

B. Oxoplecia simulatrix (BaSSICE) oo. se sie tepals a opernie events miriaiers = /abnioiyelc o's kaa isla 550 

(11) Brachial view of an immature specimen, XI, paratype, 117128 (ex 

U.S.N.M. 66174); (12-15) respectively anterior, side, brachial, and pedicle 

views, X 2, of the same specimen. 

Oranda formation, along the railroad, 4 mile west of Strasburg, Strasburg 

(15’) Quadrangle, Va. 

C. Oxoplecia occidentalis (Butts) .......++-s-ceeesersecesssesec
ssetss ses eees tees 551 

(16-20) Respectively pedicle, anterior, side, brachial, and posterior views of a com- 

plete specimen, X 1, hypotype, 117116a; (21, 22) brachial and pedicle views of 

another specimen, X 2, hypotype, 1171 16b. 

Bromide formation (149 feet below top), 4 mile west of U. S. Highway 77, 

sec. 25, T. 2 S., R. 1 E., Carter County, Okla. 

D. Oxoplecia holstonensis Willard........++seeeeeseeeesstseres
sss sess nesss tt 545 

(23-27) Respectively anterior, brachial, side, posterior, and pedicle views of a 

large, obese specimen, X I, hypotype, 117107; (42) pedicle interior showing 

interarea and pseudodeltidium, X 2, hypotype, 117102a , (43) posterior view of a 

brachial interior showing the base of the shaft of the cardinal process, X 2, 

hypotype, 117102b. 

Effna formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

(28-30, 32) Respectively anterior, posterior, brachial, and pedicle views of a com- 

plete specimen, X 1, hypotype, 1I7105b. 

Edinburg formation (Liberty Hall facies (base) ), 1 mile northwest of Lex- 

ington, Lexington (15’) Quadrangle, Va. 

(31, 33, 34, 35) Respectively posterior, side, pedicle, and brachial views of an in- 

complete but strongly costellate specimen, <1, hypotype, 117106c; (36, 37) 

brachial and pedicle views of a well-preserved youthful specimen, X I, hypotype, 

117106d; (38) exterior of a pedicle valve, 1, hypotype, 117106f; (39, 40) 
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another well-preserved small specimen, x 2, hypotype, 117106e; (41) pedicle 
view, X 4, of the preceding. 

Effna formation, 1 mile east of Tilson Mill, 16 miles northeast of Marion, 

Nebo (T.V.A. 223-NW) Quadrangle, Va. 

PLATE 102 

OXOPLECIA 

A. ‘Oxopiecta gtbbosa. Cooper, new SPECIES. «c.; 6e:sccie.<0s stinclasciberunsn sais aca 

(1-5) Respectively brachial, side, anterior, pedicle, and posterior views, X< 1, of 
the holotype, 110860; (6) pedicle exterior, X 2, of the holotype. 

Ward Cove formation, Inskip, military coordinates E2, 604, 600-700/N596, 350, 
Fountain City (T.V.A. 146-SW) Quadrangle, Tenn. 

(7-11) Respectively anterior, brachial, side, pedicle, and posterior views of a 

specimen younger than the holotype, 1, paratype, 110855c; (12-16) respec- 

tively brachial, anterior, side, posterior, and pedicle views of a specimen inter- 

mediate in size between the holotype and the preceding, X 1, paratype, 110855a; 

(17) brachial exterior, X 2, of the preceding. 

Ward Cove formation, Hickey place, 2 miles southwest of Hall Crossroad, 

Fountain City (T.V.A. 146-SW) Quadrangle, Tenn. 

Bi \Omaplecta, farsa COGper, | EW .SPOCLES stim o.n dsc, cuiasd austasg siessctens) date Maina oles ahora 

(18-22) Respectively posterior, anterior, side, brachial, and pedicle views, X 1, 

of the holotype, 117118; (23, 24) brachial and pedicle views, X 2, of the holo- 

type, showing ornamentation. 

Benbolt formation (high), east bank of a sinkhole, 300 feet south of Lakeview 

Church, on Virginia Highway 71, Moll Creek (T.V.A. 196-SE) Quadrangle, 
Va. 

C. Oxoplecia: planiventra: Cooper, new species: <. sicjaitéaitia aide alate ase ede 

(25-28) Respectively brachial, pedicle, side, and anterior views, < 1, of the holo- 

type, 117120; (29) pedicle side of holotype, X 2, showing ornamentation. 

Sevier formation (lower), 4 mile northeast of Miser, Louisville (T.V.A. 
138-SE) Quadrangle, Tenn. 

(30-32) Respectively brachial, brachial tilted, and side views of another speci- 
men, X 2, paratype, II7I21a. 

Sevier formation, 4 mile north of Gooseneck, Louisville (T.V.A. 138-SE) 

Quadrangle, Tenn. 

DD, Oxopleriaimonitorensts Cooper) Hew" SHECIES 2/55!) U0 hau Biase leis p.5 46 cate om alone 

(33-37) Respectively brachial, anterior, side, posterior, and pedicle views, > 1, 
of the holotype, 117111a. 

Eureka group (yellow limestone on 25-foot sandstone at base), saddle just 

north of hill 8167, Martins Ridge, Monitor Range, Roberts Mountains (1°) 

Quadrangle, Nev. 

EB. (Ogoplecita:nevadensiss Cooper, Ne wsrSpecies .. j..2.44)s see anes: wie eo eee seen 

(38-42) Respectively brachial, side, anterior, posterior, and pedicle views of a com- 

plete specimen, X 1, holotype, 117115a; (43) posterior of preceding, X 2, show- 

ing interarea with nearly smooth pseudodeltidium; (44-48) respectively poste- 

rior, brachial, anterior, side, and pedicle views of another complete specimen, 

X 1, paratype, 117115b; (49) brachial view, X 2, of preceding. 

Eureka group (dark gray shale under Eureka quartzite), north-facing nose 

of hill 8167, Martins Ridge, Monitor Range, Roberts Mountains (1°) Quad- 

rangle, Nev. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—-COOPER 

PLATE 103 

OXOPLECIA 

A. Oxoplects, flosaCooper,« new \SPeCles)./s sismietss <1, ois laic sauce biaelitinl ah on abl dinalblass bid ers) |q 

(1-5) Respectively side, brachial, posterior, pedicle, and anterior views of a small 

complete specimen, X I, paratype, 117099b; (12) enlargement, X 3, of the exte- 

rior surface of the anterior part of the pedicle valve of the preceding including 

most of the sulcus; (6-10) respectively posterior, brachial, anterior, pedicle, and 

side views of a large individual, < 1, holotype, 117099a; (11) posterior of the 

holotype, 2, showing the interarea and the narrow elevated ridge on the 

pseudospondylium. 

Bromide formation (Mountain Lake member), road cut on Oklahoma High- 

way 18, center NW3$ sec. 11, T. 1 S., R. 3 E., 1.8 miles south of Sulphur, 

Murray County, Okla. 

B. Oxoplecia. marmorata Cooper, new SPECIES... .....0.010 0% 0c es se tieenae cin san ness coe 

(13) Brachial exterior, X 2, paratype, 117110c; (14) pedicle exterior, < 2, holo- 

type, I117I110a; (15) another pedicle exterior, X 2, paratype, 117110b; (16) im- 

perfect pedicle valve, 2, paratype, I17110e. 

Red Knobs formation, 1 mile south of Louisville, Louisville (T.V.A. 138-SE) 

Quadrangle, Tenn. 
C. Oxoplecea goulds Witich and Coaper ss oe cs ae sag cies esa Soncncisee tpn le bie tpopnn, Sle elem ape 

(17-19) Respectively pedicle, posterior, and brachial views of a complete specimen, 

X 1, hypotype, 118010; (20-24) respectively anterior, posterior, brachial, pedicle, 

and side views of a well-preserved individual, < 1, hypotype, 110876; (25) pedi- 

cle exterior of same, X 2, showing fila crossing the costellae; (27) posterior 

view of the preceding, 2, showing small apical foramen; (26) medial portion 

of a pedicle valve showing filose ornamentation superimposed on the costellae, 

x 4, paratype, 91898a; (28) the cardinal process seen from the anterior side, 

X 2, paratype, 91808b. 

Bromide formation (Pooleville member—O-xoplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, approximately center sec. 35, T. 5 S., R. 1 E., Criner 

Hills, Carter County, Okla. 

(29) Apical view of an imperfect pedicle valve showing the foramen, the pseudo- 

deltidium, and the narrow, elevated ridge, X 4, paratype, 91890. 

Bromide formation (Pooleville member—O-roplecia gouldi zone), on branch 
of Hickory Creek, NW+ sec. 26, T. 5 S., R. 1 E., Criner Hills, Carter County, 

Okla. 

PLATE 104 

OXOPLECIA 

A. Ooblecta recta Coopenp new Speciesiss. iii. snaie ctglalds Ld Oe Eas DG AOA 

(1-5) Respectively anterior, posterior, pedicle, brachial, and side views of a some- 

what weathered specimen, X 1, holotype, 110849a. 

Lincolnshire formation (Hogskin member), Sally Cleveland Farm, 3 mile 

southwest of Washburn, Dutch Valley (T.V.A. 154-SE) Quadrangle, Tenn. 

(6) Posterior, showing ridge on pseudodeltidium, 2, of a paratype, 117124. 

Lincolnshire formation (Hogskin member), 0.4 mile northeast of Red Hill, 

Avondale (T.V.A. 162-SW) Quadrangle, Tenn. 

B. Oxaplecia¢idsonensis Cooper) new Speciesei22 his oi Pave. o. dees ee 

(7-11) Respectively posterior, brachial, anterior, pedicle, and side views, X I, 

of the paratype, 110847Aa. 
Lincolnshire formation, shaly beds, along old pasture road, 4 mile north of 

Eidson, Kyles Ford (T.V.A. 170-SE) Quadrangle, Tenn. 
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IlI2 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

C. Oxoplecia pennsylvanica Cooper, New SPECIES... -...cc cc ececsecccsscccecceseees 
(12-16) Respectively brachial, anterior, pedicle, side, and posterior views of a com- 

plete specimen, 1, holotype, 117119a; (17, 18) pedicle and brachial views, X 2, 

of the holotype; (19) posterior part of the holotype, * 3, showing interarea and 

pseudodeltidium. 

Salona formation, old quarry 1 mile north-northeast of Bellefonte, Bellefonte 
(15’) Quadrangle, Pa. 

D. O-xoplecia planulata Cooper, new SPeCiGS.......-.escccccccccccccscncs sins sa teye 
(20-23) Respectively anterior, brachial, side, and pedicle views of a complete speci- 

men, X I, holotype, 117122; (24) posterior of preceding, X 2, showing interarea 

and pseudodeltidium. 

Carters formation (Oxoplecia bed), quarry 0.3 mile north of Gate City, Leeds 
(15’) Quadrangle, Ala. 

E, Oxoplecia pliicata:Cooper, new Species 8a ote ok SiGe caaisles meee ee vene oats eee ne 

(25) Brachial exterior, X 1, holotype, 117123; (26-31) respectively pedicle, poste- 

rior, anterior, side, tilted to show interarea and pseudodeltidium and brachial 

views, X 2, of the holotype. 

Red Knobs formation, 3 mile east of Friendsviile, Louisville (T.V.A. 138-SE) 

Quadrangle, Tenn. 

F. Oxopletia ‘eidsonensis: Cooper, Mew SPeCieS). ds cicic asisidsiagicc’ chine sea oe lt ee liane’: 

(32-36) Respectively anterior, brachial, posterior, side, and pedicle views, X< 1, of 

the holotype, 110847b; (37, 38) posterior and brachial views, 2, of the 

holotype. 

Lincolnshire formation (shaly part), on old pasture road, 4 mile north of 

Eidson, Kyles Ford (T.V.A. 170-SE) Quadrangle, Tenn. 

G. Oxoplzciaiabnormées. Cooper, THEW, SPECIES. 6 ojo acs jetsws vce, a titedeolod irbibigte othee Galesateatie 2 

(39) Brachial view, X 1, of the holotype, 110842; (40-44) respectively posterior, 

pedicle, anterior, brachial, and side views, X 2, of the holotype. 

Effna formation, 1 mile east of Tilson Mill, 16 miles northeast of Marion, 

Nebo (T.V.A. 223-NW) Quadrangle, Va. 

PLATE 105 

OxXOPLECIA 

A. Oxoplecia multicostellata Cooper, Mew SPECIES... 0.60.0 ceed ne ee nete eomndeld dees 

(1-5) Respectively pedicle, anterior, brachial, posterior, and side views of a silicified 

specimen, X I, paratype, 111791a; (15) posterior of the pedicle valve showing 

interarea, teeth, and pseudodeltidium, 2, paratype, 111791f; (21, 22) interior 

and posterior of the brachial valve, X 3, showing brachial processes and cardinal 

process, paratype, I11791e; (20) pedicle interarea, 3, showing teeth, pseudo- 

deltidium, and small elevated ridge on the pseudodeltidium, paratype, 111791d. 

Note part of pseudodeltidium laid down anterior to the anterior end of the 

elevated ridge. 

Chatham Hill formation, 1.2 miles S. 31° E. of Sharon Springs, Burkes 

Garden (15’) Quadrangle, Va. 

(6-9) Respectively side, posterior, pedicle, and brachial views of a complete speci- 

men, X 1, holotype, 111790; (27) right umbonal side and lateral slope of brachial 

valve of holotype, enlarged X 4 to show filose ornament. 

Benbolt formation (lower), 0.2 mile south of the middle fork of Moccasin 

Creek, 14 miles south of Hansonville, Hansonville (T.V.A. 205-SW) Quad- 

rangle, Va. 

(10-13) Respectively anterior, pedicle, side, and brachial views of a large speci- 

men, X I, paratype, II171II4a. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

Benbolt formation (lower), north side of U. S. Highway 10, 1} miles south- 

east of Hansonville Post Office, Brumley (T.V.A. 205-SE) Quadrangle, Va. 

(14) Pedicle valve, X 2, showing interarea and pseudodeltidium, paratype, 117112. 

Chatham Hill formation, Grayson Farm, 4 miles southwest of Bland, Bland 

County, Va. 

(16) Pedicle interior tilted to show dental plates, teeth, and edge of pseudodel- 

tidium, X 2, paratype, I17113e; (17, 18) respectively two views of the pedicle 

interior, one tilted to show the teeth and pseudodeltidium, the other to show the 

interarea, X 2, paratype, 117113b; (19) interarea of the pedicle valve, X 3, 

showing pseudodeltidium and narrow ridge characteristic of the Triplesiidae, 

paratype, 117113j; (23, 24) posterior and pedicle views of the brachial interior 

showing the cardinal process and brachial plates, X 2, paratype, I17113a; (25) 

posterior view of the cardinal process showing myophore slits in each prong, 

X 3, paratype, 117113c; (26) cardinal process seen from the inside and showing 

a brachial plate, X 3, paratype, 117113h. 

Chatham Hill formation, on Marion to Chatham Hill road, 6 miles north of 

Marion, Chatham Hill (T.V.A. 218-NE) Quadrangle, Va. 

PLATE 106 

CAMERELLA, OXOPLECIA, PARASTROPHINA, PORAMBONITES 

A. Canmeroliatspeniat Alors dos 23 bd SRB HS, BODIE Ek SO TWP BES 

(1-5) Respectively posterior, anterior, side, brachial, and pedicle views of a com- 

plete specimen, X 1, figured specimen, 117140d. 

Benbolt formation (lower), 0.1 to 0.2 mile north of the road, 1.1 miles north- 

east of Lee Valley, Lee Valley (T.V.A. 171-NW) Quadrangle, Tenn. 

BD Oxapleci globularts Cooper, new) SPectes. ice hon. coititisidiein Dear dle Ris oc POS 
(6-10) Respectively posterior, anterior, brachial, side, and pedicle views of a com- 

plete specimen, 1, holotype, 117008b; (11) side view of another specimen 

showing rotund profile, < 1, paratype, 117098c. 

Martinsburg formation (part with Brongniartella and referable to the Salona 
formation), on Virginia County Highway 617 = 910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

C. Oxablectaparvg Cooper; new Species: £47). 4 SKIT. MUO he hs PETS IO RI 

(12, 14, 15) Respectively pedicle, side, and brachial views of a complete specimen, 

x 1, paratype, 117117a; (13, 16) pedicle and side views of another specimen 

slightly compressed laterally, 1, paratype, 117117b. 

Benbolt formation (lower), 0.1 mile south of the middle fork of Moccasin 

Creek, 14 miles south of Hansonville, Hansonville (T.V.A. 205-SW) Quad- 

rangle, Va. 

TE: PORGIBED IEEE S TOSS ase sos. 5ia a 8 aches stn wie aiale Ota ein vale eaten oie a /clci niente senate Tae eoete a Reon 

(17-19) Respectively exterior, side, and anterior views of a large pedicle valve, 

X 5, figured specimen, 117178. 

Pogonip group (Orthidiella zone), about 1 mile above the mouth of White- 

rock Canyon, Monitor Range, Roberts Mountains (1°) Quadrangle, Nev. 

(20) Exterior of a pedicle valve, X< 6, figured specimen, 111371a; (24) interior, 

X 5, of the preceding specimen; (23) same as preceding, X 4, tilted to show 

dental plates; (21, 22) respectively two views of a brachial interior, tilted to 

show edges of brachiophore plates and in normal view, X 4, figured specimen, 

111371b. 

Upper Pogonip group (Orthidiella or mottled zone 700 feet below the Eureka 
quartzite), near the base of the first ridge east of Frenchman Flat, Las Vegas 

(1°) Quadrangle, Nev. 
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EEDA SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

E. Oxoplecia multicostellata Cooper, new SPeCieS........ 02. c ce cee cee e eee e ee eeees 

(25, 26) Brachial and pedicle views of a complete specimen, X I, paratype, 123334. 

Edinburg formation (Cyrtonotella zone), Tumbling Run, 14 miles southwest 

of Strasburg, Strasburg (15’) Quadrangle, Va. 

By PGsRSEODIARG NSD. De... nic wc) eee ee lees skein ee male EEN sic es als) seins, «6 see oe ee 

(27, 28) Brachial and pedicle views of a complete specimen, X 1, figured speci- 

men, 117169; (20-32) respectively anterior, side, pedicle, and brachial views, 

X 2, of the preceding. 

Horizon and locality same as B above. 

G. Parastrophina: hemiplicate (Hall) iis. omlelancee bie RT RA. MENS 

(33-35) Respectively pedicle, side, and anterior views of a small individual, X 1, 

hypotype, 117168c; (36, 37) side and pedicle views, X 2, of the preceding; 

(38-42) respectively anterior, brachial, posterior, side, and pedicle views of a 

complete specimen, < I, hypotype, 117168b; (43, 44) side and pedicle views, X 2, 

of the same hypotype. 

Horizon and locality same as B above. 

H. Camerella bicostata Cooper, new Species 5.5 fick. odie id Mle a Sele ele’ ode aie al 

(45-49) Respectively brachial, anterior, side, pedicle, and posterior views of a 

complete specimen, X 1, holotype, 117130b; (50-54) respectively posterior, pedicle, 

anterior, side, and brachial views, X 2, of the holotype. 

Lincolnshire formation (Hogskin member), 0.4 mile east of Red Hill, 44 miles 

south-southwest of Thorn Hill, Avondale (T.V.A. 162-SW) Quadrangle, Tenn. 

PLATE 107 

PoRAMBONITES, SALONIA 

Ars Povarmsbonstes: 2 SP. . Decsverclicieid ioibia Wisin’ aes boyn MOPNMES, «AIOE SAT ela aretalade ier aje aieala see 
(1, 3) Interior and exterior views of a pedicle valve, 1, figured specimen, 

117179; (2) pedicle interior of the same, X 14, tilted to show edge of dental 

plates. 

Table Head series (lower), Table Point, Newfoundland. 

B. Porambonites ? umbonatus Cooper, Mew SPECIES... ... cece cece cece eee nceceeeces 

(4-8) Respectively pedicle, posterior, brachial, anterior, and side views of a com- 

plete specimen, X 1, holotype, 111373a; (9) enlargement, X< 6, of the left poste- 

rior slope of the brachial valve of the holotype showing pitted ornament. 

Pogonip group (lower part of Rhysostrophia zone), Ikes Canyon about 1 mile 

above mouth, Toquima Range, Roberts Mountains (1°) Quadrangle, Nev. 

(10, 11) Exterior and interior of a pedicle valve tentatively referred to this 

species, X 2, figured specimen, 102310. 
Pogonip group (not far below Eureka quartzite), Nopah Range, Inyo County, 

Calif. 
C. Porambonites Sp .uAnat ba dteeralantermation Dube «abla as septec eelaeeonadetves Cie 

(12) Imperfect brachial valve, 1, figured specimen, Columbia Univ. 26404 

(1093) ; (13) same as the preceding, X 2; (14) enlargement, X 4, of the surface 

on the right posterior side of the same specimen as preceding, showing pitted 

ornament. 

Salona formation, roadside and small quarry on Pennsylvania Highway 44, 

150 yards east of road to Oriole, east of Antes Gap, Williamsport (15’) Quad- 

rangle, Pa. 

D. Salonia magnaplicata Cooper and Whitcomb..............ccccccccerececnseces 
(15-17) Respectively posterior, pedicle, and brachial views of a large specimen, 

>< 2, holotype, 85422a; (18, 20) respectively pedicle and brachial views of a 

nearly full grown specimen, X 4, paratype, 85422b; (19) side view of a specimen 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

smaller than the preceding, 4, paratype, 85422c; (21) brachial interior, 

ca. X 6, showing cardinalia, paratype, 85422p. 
Salona formation (12 feet above the base), along the railroad beside Fishing 

Creek, Salona, Clinton County, Lock Haven (15’) Quadrangle, Pa. 

PLATE 108 

CAMERELLA, GLYPTORTHIS, IDIOSPIRA, OXOPLECIA, PERIMECOCOELIA, 
PoORAMBONITES, TAPHRORTHIS 

A. Glyptarthisrgly pte Cooper; ‘new species ¥a'gs 3n/sed Wein. NAN. oC Taek 

(1) Pedicle exterior, X 3, paratype, 116935c; (2, 3) respectively exterior and inte- 

terior of a pedicle valve, 4, showing muscle area and ornamentation, para- 

type, 116935a; (4, 5) exterior and interior of the brachial valve, showing 

cardinalia, X 4, paratype, 116935b. 

Pratt Ferry formation (lower third), 0.2 mile southeast of Pratt Ferry, 

18 miles southwest of Montevallo, Blocton (15’) Quadrangle, Ala. 

Be. Daphroriies pecultarss Cooper, New SPECIES. o-ak7s sic « s.o:0is.o's coals 2 o ia elelelereisieialeiaiy ore 

(6-10) Respectively pedicle, posterior, anterior, side, and brachial views of a 

young but complete specimen, X 4, paratype, 116893b; (11) brachial view of 

a complete specimen, X 4, paratype, 116893a; (12, 13) respectively pedicle and 

brachial interiors, X 4, of same paratype; (14) pedicle exterior, x 4, of the 

same paratype. 

Horizon and locality same as preceding. 

C. Gipptorthis equiconvexa Cooper, NEW SPECIES 0.5 so ce ose'e eos « oljmartie mane deseiaih seco eyei nfs 

(15, 16) Respectively 2 and 1 views of the brachial interior, showing the 

cardinalia, paratype, 116933b; (17, 18) respectively X 1 and XX 2 views of the 

pedicle interior showing the narrow diductor tracks and the broad adductor 

track, paratype, 116033a. 

Botetourt formation, in the field on the south side of the road 0.2 mile east 

of Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

D: Taphrorius peculiaris Cooper, MEW SPECIES « «i sicc.s occpoied as cacies eeameleecie, esiede 

(19, 20) Brachial and pedicle views of a somewhat crushed specimen, X I, 

paratype, 116892. 

Botetourt formation, north side of Virginia Highway 114, 2.3 miles west of 

the Montgomery-Roanoke County line, 12 miles northeast of Blacksburg, Va. 

E. Perwmecocoelia semtcostata Cooper, NEW SPECIES... ois os occr es since evens sccm weiss 

(21) Spondylium of the pedicle valve showing an anterior constriction common 

to old-age specimens, < 4, paratype, 117159d; (22) another fragmentary pedicle 

valve showing the spondylium, in this case without constriction, 3, paratype, 

1171590c; (23, 24) brachial interior in normal view and tilted to show the 

elongated cruralium from which the genus derives its name, X 2, holotype, 

1171590b; (25) incomplete brachial valve seen from the side to show the elongated 

cruralium and fulcral plates, X 3, paratype, 117159a. 

Horizon and locality same as A above. 

I, Javaspiri vangerh UBUnags ties cients eaee de s semesiyres ost caceaghent pocnclen © 
(26-30) Respectively brachial, pedicle, posterior, side, and anterior views of a com- 

plete specimen, X 1, hypotype, 92374a; (31) brachial interior showing cardinalia, 

<2, hypotype, 85330a; (32) specimen with brachial valve removed to show 

peculiar brachidium, X< 2, hypotype, 92374c. 

Rockland formation, Pauquette Rapids, Ottawa River, Ontario, Canada. 

G. Camereila wmbonata Cooper, New SPECIES. ........ cece cece cnet esececeesceseces 

(33, 34) Pedicle and brachial views of the holotype, X 1, 117147; (35-39) respec- 

tively anterior, side, pedicle, posterior, and brachial views of the holotype, X 2. 
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1116 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

Yellow limestone on 25-foot sandstone at base of Eureka group, 34 miles 

N. 17° E. of Martin Ranch, Roberts Mountains (1°) Quadrangle, Nev. 

H. Porambonitest2 spars eee BRR Se EERE) Rete 

(40, 41) Exterior and interior of the pedicle valve, 1, showing spondylium and 

short septum, figured specimen, 117177; (42) exterior of the same specimen, 

2, showing pitted ornamentation. 

Pogonip group, hills on the west side of Racetrack Valley, opposite Quartz 

Spring, Uhebe Peak (15’) Quadrangle, Inyo County, Calif. 

I. Oxoplecia magnaplicata Cooper, new SPECi€S........cceeceseccceccecesececconces 
(43-47) Respectively brachial, anterior, posterior, pedicle, and side views of an 

adult complete specimen, I, holotype, 117109; (48) brachial view of the pre- 

ceding specimen, < 2, showing interarea and small ridge on pseudodeltidium. 

Shippensburg formation (Pinesburg member—Echinosphaerites zone), cut 

at Wilson on U. S. Highway 40 on the west side of Conococheague Creek, 

7 miles west of Hagerstown, Williamsport (15') Quadrangle, Md. F 

PLATE 109 

CAMERELLA, IDIOSTROPHIA, RHYSOSTROPHIA 

A. Idsostrophia perfecia Ulrich ‘and’ Cooper yt.) .). cs hee te leek alae ace chs cae cteeton 

(1-3) Respectively brachial, side, and pedicle views of a small specimen referred 

to this species, X 2, hypotype, 117173. 

Table Head series (middle to upper half), 23 to 3 miles south of Belle 

Burns, Newfoundland. 

(4-8) Respectively posterior, anterior, side, pedicle, and brachial views of a fine, 

large specimen, X 14, holotype, 92885a. 

Boulder in Mystic conglomerate, Range 6, Lot 20, Stanbridge Township, near 

Mystic, Quebec, Canada. 

B. Idestrepiva ctostota Ulrich and "Cooper? cess scars sca cs tat ne ne sacs aan ence 

(9-13) Respectively pedicle, anterior, side, posterior, and brachial views of a com- 

plete specimen, X 14, holotype, 92886. 

Horizon and locality same as preceding (figs. 4-8). 

C.. ddigstrophia’ plicata Cooper, Mew: Species 3. oa sc ausc qome: 6 ces cee ae cuore e enim ee 

(14-17) Respectively brachial, anterior, pedicle, and side views, 2, of the 

holotype, 117172. 

Table Head series, Table Point, Newfoundland. 

D:. Idtostvophia pauctcostata Cooper, NEW SPECIES... soc 0 ones o<ts inns when ale = ase ofotele ain 

(18-20) Respectively pedicle, side, and brachial views of sparsely plicated indi- 

vidual, X 2, holotype, 117171. 

Upper Pogonip group (sponge beds), Ikes Canyon, about $ mile above the 

mouth, Toquima Range, Roberts Mountains (1°) Quadrangle, Nev. 

E.. Idtostrophia muda, Cooper, NEW SPOCIES's, sjae,010.0.5,040 <se susr* psn > fou Znminacde Sueperwisie et ssshotne 

(21-25) Respectively brachial, pedicle, posterior, anterior, and side views, X I, of 

the holotype, 117170; (26-29) respectively posterior, anterior, pedicle, and side 

views of the holotype, X 2, showing the ornamentation. 

Pogonip group (mottled zone 700 feet below the Eureka quartzite), base of 

the first ridge east of Frenchman Flat, Las Vegas (1°) Quadrangle, Nev. 

F. Rhysostropia: transversa Ulrich and Cooper... sistesrort.aa-<iae spuiia tans alsspiteaee 

(30, 31) Exterior of pedicle and brachial valves, XX 2, respectively lectotype, 

Q1175b, and paratype, 91175a. 

Mystic conglomerate, Range 6, Lot 20, Stanbridge Township, near Mystic, 

Quebec, Canada. 
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Gs Camerella’ 2?) pramigenta: (Bradley). « 225 ateeay Wah. Pues He TRS eslaOds 

(32, 33) Side and exterior views of a pedicle valve, 1, hypotype, 111175b; 

(34, 35) exterior and side views of a brachial valve, 1, hypotype, 111175a; 

(36-38) pedicle, side, and brachial views of a small, nearly complete specimen, 

X 2, hypotype, 111177. 

Kimmswick formation (12 to 14 feet above the Izard limestone), 24 miles 

above the mouth of Cave Creek, about 7 to 8 miles north of Batesville, 

Batesville (30’) Quadrangle, Ark. 

PLATE I10 

CAMERELLA, LIRICAMERA 

Ae Cametellia immatura Cooper, Mew SPCCiS......Sis UI ale o ble eee al ane! = Baie elelele ble bia elses 

(1-4) Respectively side, anterior, pedicle, and brachial views, 2, of the holo- 

type, 117137; (5) brachial view, X 1, of the holotype. 

Chatham Hill formation, Grayson Farm, 4 to 5 miles southeast of Bland, 

Bland County, Va. 

iB. Camercilapartans Billings >). A. Veo TU ek LOIRE OS wi 

(6, 7) Respectively X 1 and X 2 enlargements of the pedicle valve of a narrow 

specimen, paratype, G.S.C. 1038a. 
Mingan formation, Mingan Islands, St. Lawrence River, Canada. 

C. Camereila volboriht’ Billings 2 ose PEO ree Be 

(8-11) Respectively anterior, pedicle, brachial, and side views of a complete speci- 

men, X I, hypotype, G.S.C. (not numbered). 

Rockland formation, Paquette Rapids, Ottawa River, Quebec, Canada. 

LD © GINCREI EL VIRIONS ID ILIN GS Sere ere ce tercre elec ciaravent e narere ne corte omitee eteregisierere sitcaeimenat = 

(12-15) Respectively pedicle, brachial, and side views of a wide individual, X 1, 

lectotype, G.S.C. 1038; (15) pedicle view of lectotype, X 2. 

Horizon and locality same as B above. 

BrGamerclianCUrlans Bilinese ce cs cc coe Cee re ee Oe nee iaiere omens ae tats Settee 

(16-18) Respectively pedicle, anterior, and brachial views of a complete specimen, 

xX 1, hypotype, 111163; (19-21) pedicle, brachial, and side views, X 2, of the 

preceding. 

Crown Point formation, Valcour Island, Lake Champlain, Plattsburg (15’) 

Quadrangle, N. Y. 

. Capereia triangulata Gooper, NCW "SPECIES <. ngs cca. cs si cnet he Cate cae ne alsne ticks 

(22-25, 29) Respectively pedicle, anterior, side, brachial, and posterior views of 

a complete specimen, X 1, holotype, 111162; (26-28, 30) respectively anterior, 

brachial, side, and pedicle views, X 2, of the preceding. 

Lenoir formation, Knoxville, Tenn. 

(31-35) Respectively anterior, side, posterior, pedicle, and brachial views of a 

complete specimen, 2, paratype, II7145. 

Lenoir formation (Billingsaria zone), 3 mile northeast of Friendsville, Louis- 

ville (T.V.A. 138-SE) Quadrangle, Tenn. 

G. Gamerella ventricosa Gooper, .ne@wW SPECIES a. « dss spe + eeinln n'a, nate © oltihiaste.cjelce% dene ccm 

(36-40) Respectively brachial, side, pedicle, posterior, and anterior views of a 

large, rotund individual, < 1, holotype, 111170a; (41-45) respectively brachial, 

posterior, side, anterior, and pedicle views, X 2, of the preceding; (46-49) re- 

spectively side, anterior, posterior, and brachial views of an individual narrower 

than the preceding, I, paratype, 111170d. 

Crown Point formation (loose but derived from zone 3, division B of Brainerd 

and Seeley), Chazy, Plattsburg (15’) Quadrangle, N. Y. 
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H. Liricamera nevadensis Cooper, NEW SPECIES.......ccceeccccccccecccccscsesccces 

(50-54) Respectively brachial, posterior, side, pedicle, and anterior views of a 

small but complete specimen, X 2, paratype, 117175c; (55) pedicle exterior, X I, 

paratype, 117175h; (56) pedicle view of an imperfect specimen, X 2, paratype, 

117175b; (57) brachial interior showing small characteristic cruralium, X 2, 

paratype, 117175d. 

Pogonip group (Orthidiella zone—mottled zone 700 feet below the Eureka 

quartzite), base of first ridge east of Frenchman Flat, Las Vegas (1°) Quad- 

rangle, Nev. 

PLATE III 

CAMERELLA, PERIMECOCOELIA, STENOCAMARA 

Acs Camerellabicostata ‘Cooper’ new. Species::,.,..cteaeiis ae 5s todas an sls taneivibl she Rielaboveiere 

(1-5) Respectively brachial, posterior, side, anterior, and pedicle views of a young 

specimen, 1, paratype, 111106; (11-15) respectively pedicle, anterior, side, 

posterior, and brachial views of an obese and slightly crushed specimen, X I, 

paratype, 117130a. 

Lincolnshire formation (Hogskin member—upper ), 0.4 mile northeast of Red 

Hill, 44 miles west-southwest of Thorn Hill, Avondale (T.V.A. 162-SW) Quad- 

rangle, Tenn. 

(6-10) Respectively brachial, posterior, anterior, pedicle, and side views of an- 

other complete specimen, X I, paratype, III110a. 

Lincolnshire formation (Hogskin member), Sally Cleveland Farm, 3 mile 

southwest of Washburn, Dutch Valley (T.V.A. 154-SE) Quadrangle, Tenn. 

B. Camercila-quadriplicatan(W Ward) ovicieiiig nin sale elo ssid rng fo lors elniage Sik Sabie siepaaele o> 
(16, 17) Pedicle and anterior views of a small specimen, < 1, hypotype, 111155b. 

Horizon and locality same as preceding. 
(18-20) Respectively brachial, pedicle, and side views of a slightly broken speci- 

men, <1, hypotype, 118011a; (21) brachial view, x 2, of the preceding. The 

hole in the center of the specimen was broken in taking the 2 enlargement. 

Horizon and locality same as A (1-5) above. 
(22-24) Respectively pedicle, anterior, and brachial views of a weathered speci- 

men, X 1, hypotype, 111157a; (26) enlargement of the surface, X 4, showing 

fine papillae, hypotype, I11157c. 

Lincolnshire formation (Hogskin member), 2.1 miles southwest of Mount 

Eager Church, Hogskin Valley, Powder Springs (T.V.A. 154-SW) Quadrangle, 

Tenn. 

(25) Brachial exterior, X 1, hypotype, I11156a. 

Lincolnshire formation near Marble Bluff, 8 miles west-northwest of Loudon, 

Loudon (30’) Quadrangle, Tenn. i 

C. Perimecocoelia elliptica Cooper, new SPeCieS............ceeeeencesercrcnsercres 

(27-30) Respectively brachial, anterior, pedicle, and posterior views, X 1, of the 

holotype, 111164; (31-35) respectively posterior, brachial, side, pedicle, and 

anterior views, X 2, of the holotype. 
Arline formation, north side of old wagon road in cedar glade, 4 mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

D. Camerella tumida Cooper, New SPECIES... 0. cok ee ck ween te nnenecrtosercoses 

(36-40) Respectively pedicle, anterior, posterior, brachial, and side views of a com- 

plete specimen, X 2, holotype, 117146. 
Table Head series (middle to lower), Lower Head, 4 miles north of Cow 

Head, Newfoundland. 

E. Stenocamara perplexa Cooper, new SpecieS... 12... ccs cece ccc cet e cece cccesscees 

(41-45) Respectively side, anterior, pedicle, posterior, and brachial views of a 

complete specimen, I, holotype, 111321. 
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Mosheim formation, 4 mile southeast of railroad station, Morristown, Morris- 

town (T.V.A. 163-NE) Quadrangle, Tenn. 
F.» Camerella anteroplicata Cooper, new SPeCICS. «6.02. cccee cecccccececcvevesesosees 562 

(46-49) Respectively pedicle, anterior, brachial, and side views, X 1, of the holo- 

type, 117129; (50-54) respectively anterior, posterior, side, brachial, and pedicle 

views, X 2, of the holotype. 
Bromide formation (Pooleville member—O-xvoplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, approximately center sec. 35, T. 5 S., R. 1 E., Criner 

Hills, Carter County, Okla. 

G. Camerella cf. C. anteroplicata Cooper, new SPeCieS.......... 0. eee ceecccesccseees 562 

(55-58) Respectively brachial, anterior, pedicle, and posterior views of a small 

specimen, X I, figured specimen, 111341; (59-63) respectively anterior, pedicle, 

side, brachial, and posterior views, X 2, of the preceding. 

Horizon and locality same as preceding. 

PLATE II2 

CAMERELLA, RHYSOSTROPHIA 

Ay. RhysostropiGa spi 2s 28 Goes ERE RRS. LSU ER AE, ite TERY FORA, GDR RY 560 
(1, 2) Brachial and pedicle exteriors, X 2, figured specimens, 117162a, 117162b. 

Table Head series (upper), Table Point, Newfoundland. 

B. Rhysostrophia occidentalis Ulrich and Cooper......... ccc cece eee ee eee eset eens 559 

(3-7) Respectively anterior, posterior, side, brachial, and pedicle views of an ex- 

ceptionally fine specimen, X I, hyptotype, 117163. 

Upper Pogonip group (lower part of Rhysostrophia zone), about 1 mile above 

the mouth of Ikes Canyon, Toquima Range, Roberts Mountains (1°) Quad- 

rangle, Nev. 

C.  Canmevella GellaNPeRtOa ys AGG 8 ING BEM PPO Th OT, Wha aes Leta 563 

(8, 9) Pedicle exterior and interior, X 1, hypotype, 111101m; (10, 11) brachial 

exterior and interior, X 1, hypotype, 111101k; (14) interior view, 1, of the 

preceding tipped to show cruralium and median septum; (15) same view, X 2, 

of same specimen. 

Plattin group (Macy formation), Heck place, 14 miles south-southeast of 

River Aux Vasses, Weingarten (15’) Quadrangle, Mo. 

(12, 13) Pedicle interior, X 1 and X 2, showing spondylium in detail, hypotype, 

I11102a. 
Plattin group (Macy formation), on old road 1 mile northwest of the Chicago 

Summer School Camp, NW4SW+3 sec. 32, T. 37 N., R. 9 E., Weingarten (15’) 

Quadrangle, Mo. 

D. Camerella indefinita Cooper, New SPCCIES...... ccc cee eed ccc ce dt ececcessucccens 570 

(16-20) Respectively pedicle, anterior, posterior, brachial, and side views, X 1, of 

the holotype, I, 111127; (21-22) brachial and pedicle views, XX 2, of the 

holotype. 
Elway formation, 4 mile northwest of Eidson, Kyles Ford (T.V.A. 170-SE) 

Quadrangle, Tenn. 
E. Camerella multiplicata Cooper, new SPeCi€S...... cece cece ee cee eee e cece eceees 572 

(23-27) Respectively anterior, posterior, brachial, pedicle, and side views, X 1, of 

the holotype, 111153; (28, 29) pedicle and brachial views, < 2, of the holotype, 

Horizon and locality same as preceding. 
FP. -Camierella Bp SP F803 CUT Re BIL URIS ONT 8 586 

(30, 32, 33) Respectively anterior, side, and pedicle views of a somewhat distorted 

specimen, X 2, figured specimen, 117150a; (31) pedicle view of an immature 

individual before developing anterior costation, X 2, figured specimen, 117150b. 

Blackford formation (basal conglomerate zone), just north of the junction 
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of Virginia Highways 100 and 42 on Virginia 100, Staffordsville, Giles County, 

Va. 
G Camerella costellaia.Goopery new: speciessVSor sa. NOt. VO BE 

(34-36) Exterior, anterior, and side views of the pedicle interior impression, X 1, 

paratype, II1III3a; (37, 38) posterior and pedicle views of the same specimen, 

X 2, showing slots produced by spondylium and median septum; (40) impression 

of the brachial interior, X 1, paratype, 111113b; (39, 41) posterior and normal 

views of the same brachial impression, X 2, showing slots formed by cruralium 

and median septum. 

Elway formation, Eggleston, Giles County, Va. 

PLATE 113 

CAMERELLA, IDIOSTROPHIA 

A. Idtgstrabhia 2. sp. We iiche. PROG. LA ESe. BER as prinion: wads 

(1-4) Respectively side, pedicle, brachial, and anterior views of a complete speci- 

men, X 3, figured specimen, 66308a; (5) brachial view of a specimen smaller 

than the preceding, X 3, figured specimen, 66308b. 

Boulder in the Mystic conglomerate, Range 6, Lot 20, Stanbridge Township, 

Quebec, Canada. 

B. Camerella unicostata Cooper, new species...........000eeeeeeee  torattevnnpekcheaoye sitersns 

(6-9) Respectively brachial, anterior, side, and pedicle views, * 3, of the holotype, 

IIIIOI. 

Ward Cove formation, 2 miles south of Hall Crossroad on the Hickey place, 

Fountain City (T.V.A. 146-SW) Quadrangle, Tenn. 

C. .Camerella’ minutia: Cooper, new Species; s,.210\a). .ah Sinks 2s! So Saeco ees 

(10-14) Respectively posterior, brachial, pedicle, side, and anterior views, < 3, of 

the holotype, I1113Ia. 

Botetourt formation, near Cedar Grove Church and School, 14 miles southeast 

of Harrisonburg, Harrisonburg (15') Quadrangle, Va. 

(15-19) Respectively pedicle, side, brachial, anterior, and posterior views of a com- 

plete specimen, X 3, paratype, 111128e. 

Effna formation, lower part of McNutt Quarry, 12 miles southwest of Bland, 

Burkes Garden (15’) Quadrangle, Va. 

D. Camerella: gregeri Cooper; new spetiessioi ies 3... du). -edes hee eln.ee pee 

(20-24) Respectively posterior, anterior, side, pedicle, and brachial views of a fine 

complete specimen with 4 costae in the sulcus, 1, paratype, 111125; (25-29) 

respectively brachial, posterior, pedicle, anterior, and side views of a large speci- 

men with 6 costae in the sulcus, 1, holotype, 111126. 

Plattin group (Macy formation), near Glencoe, St. Louis County, Mo. 

(30) Pedicle interior, showing spondylium, x 1, paratype, 117136a; (31) brachial 

interior showing cruralium, X 2, paratype, 117136c. 

Plattin group (Macy formation), Rockwoods Reservation, 1 mile west of 

Grover, 20 miles west of St. Louis on Manchester Road, St. Louis County, Mo. 

EE.» Camerella ellipijea ‘Coopers new, species «.jw:dsicdxionlnns teat eens e eas nadine 

(32-34) Brachial, pedicle, and side views of a young specimen, X 1, paratype, 

98220a ; (35-39) respectively brachial, pedicle, anterior, side, and posterior views, 

X I, of the holotype, 111119d; (40, 41) respectively X 1 and X 2 enlargements 

of the pedicle interior showing the spondylium, paratype, 111119¢c; (42, 43) 

respectively 2 and X 3 views of the posterior of a specimen seen from the 

anterior and showing the spondylium, cruralium, and long, thin brachial process, 

paratype, I11119b. 

Lincolnshire formation, Marcem Quarry, north side of U. S. Highway 58, 

2 miles west of Gate City, Gate City (T.V.A. 188-NE) Quadrangle, Va. 
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BY Camerella cl Ciellipiica, Coapen, New.SpeCies -\iai, ages Mee Nagar. Destats HAN 

(44-48) Respectively pedicle, anterior, side, posterior, and brachial views of a com- 

plete specimen, X 1, figured specimen, 117133a. 

Lincolnshire formation, on the north side of the road 2 miles southwest of 

Hall Crossroad, Fountain City (T.V.A. 146-SW) Quadrangle, Tenn. 

PLATE II4 

CAMERELLA, PERIMECOCOELIA 

A. Camercila pricata (Schochert ‘and ‘Cooper ye ore Oe cr are ace he wae dt oda cte wuts 

(1-5) Respectively side, pedicle, anterior, posterior, and brachial views of a com- 

plete specimen, X 1, hypotype, 111147c; (21, 22) brachial interior, 1, and the 

same specimen tilted to show cruralium and septum, X 2, hypotype, 111147b; 

(23, 24) enlargements <1 and X 2 of the pedicle interior showing the spon- 

dylium and septum, hypotype, 1111472. 

Ridley formation (top of lower third), east side of Marshall Knobs, 5 miles 

south of Murfreesboro, Rutherford County, Tenn. 

(6-10) Respectively pedicle, anterior, side, posterior, and brachial views of a com- 

plete specimen, X 2, paratype, 1111309d; (11-15) respectively posterior, pedicle, 

side, anterior, and brachial views of a wide specimen with numerous costae, 

x I, paratype, 111130g; (16-20) respectively anterior, pedicle, side, posterior, 

and brachial views, X 2, of the preceding. 

Wardell formation (Hesperorthis zone), Evans Ferry section, road cut on 

U. S. Highway 25E, 4 mile north of Indian Creek, Howard Quarter (T.V.A. 

162-NW) Quadrangle, Tenn. 

B. Camercila pulchra, Cooper, Mew. SPeCles so. <s.s 5.06.0 ccs ays ena dogs «ac scl cena oo ats 

(25-29) Respectively posterior, anterior, side, brachial, and pedicle views of a com- 

plete specimen, X I, paratype, 118012; (30-34) respectively anterior, side, poste- 

rior, pedicle, and brachial views, X 2, of the same specimen. 

Horizon and locality same as A, figs. I-5, above. 

C. Perimecocoelha semicostata Cooper, MEW SPECIES... .....ccecccescc cscs nccsececes 

(35-38) Respectively side, pedicle, anterior, and brachial views of a complete speci- 

men, X 2, paratype, II7161. 

Benbolt formation, south side of Mount Hagan School, Hilton (T.V.A. 

197-NW) Quadrangle, Va. 

D. Camerella ? leiorhynchotdea Cooper, new SPeCicS...........cceeceee ce eeceececs 

(39) Somewhat crushed pedicle valve, X 2, paratype, 117138b; (40) brachial 

valve, X 2, paratype, 117138d; (41) a somewhat smaller brachial valve than the 

preceding, X 2, paratype, 117138c; (42, 43) pedicle exterior, X1 and X 2, 

holotype, 117138a. 

Edinburg formation (Liberty Hall facies—just below the siltstone band with 

Paucicrura), road cut on U. S. Highway 33, between Peales Crossroads and 

Penn Laird, Harrisonburg (15’) Quadrangle, Va. 

PLATE I15 

CAMERELLA, PARALLELELASMA, STENOCAMARA 

A. Camerella perplewa Cooper, tlew SPeCies Woes citlin,s Pe Shae PPE MO cls Sele ha het 

(1-4) Respectively brachial, anterior, pedicle, and side views of a complete speci- 

men, X 1, holotype, 117143; (5) brachial view, X 2, of the preceding. 

Elway formation (Dinorthis holdeni beds), east of Moccasin Creek on County 

Highway 679, 3 mile south of Tumbez, Moll Creek (T.V.A. 196-SE) Quad- 

rangle, Va. 
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B:: Camerella cf. .C. perpleza Cooper, new. species te ii)..nkes ees 238s ee 576 
(6-9) Respectively brachial, pedicle, anterior, and side views of a complete speci- 

men, X 1, figured specimen, 111123; (10, 11) pedicle and brachial views, X 2, 

of the preceding specimen. 

Elway formation (35 to 55 feet above the base of the section), 4 mile north- 

west of Eidson, Kyles Ford (T.V.A. 170-SE) Quadrangle, Tenn. 

C.. Camerella nuda Cooper; new. Species iiss. gasince’s ss alee Sag ROTO. Is ORS 573 

(12-16) Respectively posterior, side, anterior, brachial, and pedicle views of a 

young specimen, X 3, in which the anterior costae are not fully formed, para- 

type, 117139b; (17-21) respectively pedicle, anterior, side, posterior, and brachial 

views of an adult, X 3, holotype, 117139a. 

Murfreesboro formation, on Stone River at crossing with U. S. Highway 70S, 

14 miles northwest of Murfreesboro, Murfreesboro (15’) Quadrangle, Tenn. 

D. Camerellatennesscensis Cooper; Mew, SPECIES». ,0's derae ojo 5c’ 2 byadepmymysjepatieny= bo 0\0 tein 580 

(22-26) Respectively posterior, pedicle, anterior, brachial, and side views, X 1, of 

the holotype, 111160; (27-31) respectively posterior, pedicle, anterior, side, and 

brachial views, X 2, of the holotype. 

Arline formation (middle), north side of old road in cedar glade, 4 mile 

southeast of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

E. (Comerciia: Dress plicatce BMG. cc. . a0an ps’ ns'o:a.0 kag tpre ia Sibicinh shelaiae miaialeemtase aimee 565 

(32-34) Pedicle, side, and brachial views, X 2, of the holotype, G.S.C. 759. 

Boulder in Mystic conglomerate, Range 6, Lot 20, Stanbridge Township, near 

Mystic, Quebec, Canada. 

F. Camerella edmundsonit Cooper, new Species... « « « sio.s0 sae cere sieieeennsscisving vip oes 566 

(35, 36) Respectively I and X 2 enlargements of a pedicle exterior, paratype, 

I11117e; (37, 38) enlargements, 1 and X 2, of the pedicle interior showing 

the spondylium, holotype, 111117b; (39) exterior of the brachial valve, x 1, 

paratype, I11117c; (40) interior of the brachial valve showing cruralium, X 3, 

paratype, 111117d; (41, 42) enlargements, 1 and X 2, of the brachial interior, 

paratype, IIII1I7a. 

Poteet formation (Yellow Branch member), on the road beside Yellow 

Branch, 5 miles southeast of Rose Hill, Rose Hill (T.V.A. 161-NE) Quad- 
rangle, Va. 

G. Stenocamara\ bicostata. Cooper,-new Speci€S... ..scscode.sccecaddsc tebe nh dence 603 

(43) Brachial view, <1, of the holotype, 111317; (44-48) respectively pedicle, 

anterior, brachial, side, and posterior views, X 2, of the holotype. 

Mosheim formation, 4 mile east of Odenville, Springville (30’) Quadrangle, 
Ala. 

H. Parallelelasma pentagonwm Cooper, new SpeCicS.......ecccccccccccccccccccecees 614 

(49) A large brachial valve, X 1, paratype, 111329. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15') 
Quadrangle, Ala. 

I. Camerella edmundsoni Cooper, new SPeCi€S...... 00. eccecceccccccccciacccscccees 566 

(50) Brachial exterior, X 1, paratype, 117132b; (51) pedicle exterior, <1, para- 

type, 117132a; (52) interior of the preceding, < 2, showing the spondylium. 

Horizon and locality same as F above. 

PLATE 116 

CAMERELLA 

A. Camerella. valborths#Billings:c.¥\ cy. btn Sel Re A 585 
(1-5) Respectively pedicle, anterior, side, posterior, and brachial views of a large 
specimen, X I, hypotype, 117148a. 
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Rockland formation (Cloche Island member), south of Helen Lake, LaCloche 

Island, Manitoulin District, Ontario, Canada. 

B. Camerella globularisyiCoopers NEW iSPeClestis jag. ¢ hess se Ses a slsletleclvels eleperetsles. ole 

(6-9) Respectively brachial, pedicle, side, and posterior views of a strongly 

costate specimen, 1, paratype, 98192a; (10-14) respectively anterior, side, 

posterior, brachial, and pedicle views of a specimen smaller than the preceding, 

XI, paratype, 98192b; (15, 16) same specimen as preceding, X 2. 

Whistle Creek formation, on Whistle Creek, 2 miles northwest of Lexington, 

Lexington (15’) Quadrangle, Va. 

(17-20) Respectively brachial, anterior, side, and pedicle views of a large specimen, 

<1, holotype, 117134. 

Whistle Creek formation, road cut on U. S. Highway 60, 100 yards southeast 

of Whistle Creek, 14 to 2 miles northwest of Lexington, Lexington (15’) 

Quadrangle, Va. 
. Camereila) ch Cxglabularis) Cooper; tlews) SPECIES) 4). 574 5.< se/e8s orev Sle Slee meer des 

(21-24) Respectively side, brachial, anterior, and pedicle views of a complete 

specimen, X I, figured specimen, 117135. 

Horizon and locality same as preceding. 

D; Camesallarabesa):Gooper, neg) Species awit sidan kU E . Hadih lapses a's seealpa are sae 

(25-29) Respectively brachial, posterior, side, pedicle, and anterior views of a com- 

plete specimen, X 1, holotype, 117140a; (30-34) respectively pedicle, side, ante- 

rior, brachial, and posterior views, X 2, of the same specimen. 

Rockland formation, Mill Creek, Turin, Port Leyden (15’) Quadrangle, N. Y. 

Camerella pulchra; Cooper, new, SPeCies . ss! eis oh bela emleled be eieeslaele tet cbideaes 

(35-39) Respectively posterior, anterior, side, brachial, and pedicle views of a com- 

plete specimen, 2, paratype, 85340a. 

Ridley formation, C. St. L. and N. RR., 3 miles northwest of Murfreesboro, 

Rutherford County, Tenn. 

F. Camerella:pulchia:Cooper;inew species: 224 conanels cubwcal. weal. Wahilocel 6 5 

(40) Brachial view of the exterior of a specimen with 4 costae in the fold, X 1, 

paratype, 111146c; (41) brachial view of a specimen with 2 costae in fold, X 1, 

paratype, 111146b; (42, 43, 45) respectively posterior, brachial, and side views 

of another specimen with 3 costae on fold, < 2, holotype, 111146a; (44) anterior 

view, X 2, of specimen with 4 costae on fold, same specimen as fig. 40; (46) 

pedicle view, X 2, of a specimen with 2 costae in sulcus, same specimen as 

fig. 41. 
Ridley formation, 34 miles northwest of Murfreesboro, Rutherford County, 

Tenn. 

o) 

& 

PLATE I17 

CAMERELLA, PARASTROPHINA, PERIMECOCOELIA 

A. Porastrophina rotundijormis: GW Wag Pie 5 BO a eiocaic.siv's o'ciaiais ince cieisia ob ste sree e sae 

(1, 2) Respectively X 1 and X 3 enlargements of the posterior part of a complete 

specimen showing the spondylium and cardinalia, hypotype, 87600. 

Prosser formation (Prasopora bed), 14 miles north of Waukon, Allamakee 

County, Iowa. 

B. Perimecocoelia triangulata Cooper, new SPeCieS.........ccccceesseceececcteeees 

(3-7) Respectively anterior, side, posterior, brachial, and pedicle views, X 1, of 

the holotype, 111342a; (8-12) respectively anterior, side, posterior, brachial, and 

pedicle views, X 2, of the holotype. 

Effna formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 219-NW) Quadrangle, Va. 
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C. Camere sprain. UTA IR EE ok NR PRE EAD AOSTA 

(13-17) Respectively posterior, anterior, side, brachial, and pedicle views, X 2, of 

the figured specimen, 117151; (18) brachial view, X 1, of same. 

Eureka group (yellow beds above 25-foot sandstone), in saddle just north of 

hill 8167, Martins Ridge, Monitor Range, Roberts Mountains (1°) Quadrangle, 

Nev. 

D. Parastrophina’ hemiplicata’ CEPA) e Fee ee NE ELINOR, POPS SF 

(19-23) Respectively brachial, side, pedicle, anterior, and posterior views of a com- 

plete specimen, X 1, hypotype, 117168a. 

Martinsburg formation (part with Brongniartella and referable to Salona 

formation), on Virginia County Highway 617 = 910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

(24-27) Respectively brachial, side, anterior, and pedicle views of another com- 

plete specimen, < 1, hypotype, 111324. 

Martinsburg formation (part with Brongniartella and referable to Salona 

formation), about 14 miles northwest of Staunton, Va. 

E. Perimecocoelia semicostata Cooper, NeW SPECIES. ...... 0. cece cc cca sceecessenses 

(28-32) Respectively posterior, anterior, side, brachial, and pedicle views of a com- 

plete specimen, X I, paratype, 111333b; (33-37) brachial, posterior, side, ante- 

rior, and pedicle views, < 2, of the preceding specimen; (43-45) respectively 

pedicle, side, and brachial views of a young specimen, I, paratype, 111336b; 

(46-50) respectively posterior, anterior, side, pedicle, and brachial views of a 

small specimen, < I, paratype, 111334b. 

Effna formation, Porterfeld Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

(38-42) Respectively brachial, pedicle, anterior, side, and posterior views, X I, of 

a paratype, 111338. 

Effna formation, Tilson Mill, 16 miles northeast of Marion, Va. 

(51) Brachial interior showing elongate cruralium, 4, paratype, 111347a. 

Edinburg formation (base of Liberty Hall facies), 1.8 miles S. 4° W. of 

Bethel Church, 5.9 miles due east of Harrisonburg, Harrisonburg (15’) Quad- 

rangle, Va. 

F. Perimecocoelia semicostata Cooper, new SPeCieS....... 0... ccc cece cece cc ccccees 

(52, 53) Respectively 1 and X 2 enlargements of a pedicle valve, paratype, 

118013b; (54) another pedicle valve, X 1, paratype, 118013d; (55, 56) exterior 

and side view, X I, of brachial valve, paratype, 118013c; (57) brachial exterior, 

X 2, paratype, 118013f; (58, 59) respectively brachial interior in normal view 

and tilted, showing elongate cruralium and adductor muscle scars on each side 

of the septum, X 2, paratype, 111328e. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) 
Quadrangle, Ala. 

PLATE 118 

BREVICAMERA, CAMERELLA, PARALLELELASMA, PARASTROPHINA 

A. Brevicamera camerata Cooper, new specieS....... 0... ccc cece cece cececcccees 

(1-4) Side, anterior, exterior, and interior views of the pedicle valve, & 2, para- 

type, 117154a; (5-7) exterior, side, and interior views of the brachial valve, x 2, 

paratype, 117154b; (8, 9) brachial interior tilted and in normal view, * 3, show- 

ing sessile cruralium and cardinalia of the same paratype; (10) cruralium, 

ca. X 4. 

Pratt Ferry formation (about 3 feet above the base), 0.2 mile southeast of 

Pratt Ferry, Blocton (15’) Quadrangle, Ala. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 1125 

B. Parallelelasma pentagonum Cooper, new SPeCieS.........ce cece cece cece c eee neeee 614 

(11, 12) Exterior and side views of the brachial valve with outline of exterior 

restored, X 2, paratype, 117155b; (13) fragment of the pedicle valve preserving 

the spondylium and teeth, < 6, paratype, 117155f£; (14) another pedicle fragment 

showing the spondylium and the median septum, ca. 5, paratype, II17155c; 

(15) the preceding specimen, X 3, in another position; (16, 17) fragment of 

the brachial interior in normal view and tilted to the side to show the long 

brachiophore plates, X 3, paratype, 117155e; (18, 19) normal and side views of 

another brachial interior showing the elongated plates, < 3, paratype, I17I55g. 

Horizon and locality same as preceding. 

Cy CamerellaicostellataiGooper, new speciesiins .abin soleil. yloshpaes bs aide 565 

(20-24) Respectively posterior, anterior, side, pedicle, and brachial views, X 1, 

of the holotype, 117131; (25-20) respectively posterior, side, anterior, brachial, 

and pedicle views, X 2, of the holotype. 
Elway formation (near top), 3 mile southwest of Mount Eager Church and 

0.2 mile northwest of the road along a farm lane, Powder Springs (T.V.A. 

154-SW) Quadrangle, Tenn. 

D. Parastrophina bilobata Cooper, new SPECIES. ...... 05. e lec ceee cece tee ecsseeenes 605 

(30-33) Respectively exterior, side, anterior, and interior views, of the pedicle 

valve, < 3, paratype 117166c; (34) interior of another pedicle valve showing 

the spondylium and septum, < 3, paratype, 117166d; (35, 36, 38) side, exterior, 

and interior of a brachial valve, X 3, paratype, 117166h; (37) exterior of an- 

other brachial valve, X 3, paratype, 117166j; (39) brachial interior, X 4, show- 

ing the cruralium and alate plates, paratype, 117166a; (40) interior of an old and 

thickened brachial valve, X 3, paratype, 117166e; (41) cardinalia of the preced- 

ing specimen enlarged X 6, showing alate plates and deposits on the side of the 

cruralium; (42, 43) respectively ca. X 8 and X 4 views of the cardinalia showing 

the cruralium, septum, and alate plates, paratype, 117166f; (44) another brachial 

interior showing alate plates, 3, paratype, 1171661. 

Horizon and locality same as A above. 

E. Camerella pennsylvanica Cooper, new SPECi€S......... ccc ccc cee eeeese eet eeeeees 575 

(45-49) Respectively posterior, anterior, side, brachial, and pedicle views of a com- 

plete specimen, 1, holotype, 117142. 
Row Park formation, field east of the railroad cut, north side of the Cumber- 

land Valley RR., 2 miles southwest of Marion, Chambersburg (15’) Quad- 

rangle, Pa. 

eb Garmenell americans Ertl ities eesretievare els era era lcre aliioieeistavevercheless lave cis/areietetelsteloletateto\elsiist= 583 

(50-54) Respectively anterior, posterior, side, brachial, and pedicle views of a 

complete specimen, X 1, hypotype, Y.P.M. 15284. 

Mingan formation, Eskimo Island, Mingan Group, St. Lawrence River, 

Canada. 

PLATE 119 

BREVICAMERA, PARALLELELASMA, PARASTROPHINA, PERIMECOCOELIA, 

‘ProtozyGA, STENOCAMARA 

A. Porastraphina. bslobata Cooper,’ new) Species. : .) oie «5.2 waists “snails ase ean ates 605 

(1-5) Respectively pedicle, posterior, side, anterior, and brachial views, X 3, of 

the holotype, 117166b. 

Pratt Ferry formation (about 3 feet above the base), 0.2 mile southeast of 

Pratt Ferry, Blocton (15) Quadrangle, Ala. 

B. Perimecocoeha semicostata Cooper, NEW SPECIES. 0.5.2.0 2 swe ee cbc ore cine cece ce 504 

(6) Interior of the pedicle valve showing the spondylium, X 2, paratype, 117150f; 
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(7) enlarged view of spondylium of same specimen, X 4, showing folding over 
of anterior end. 

Horizon and locality same as preceding. 

Stenocamara perplexa Cooper, new SpeCieS.......ecec cece eee cecceccuceucueeeues 

(8) Posterior of a small specimen showing the dental plates of the pedicle valve 

and the median septum of the brachial valve, X 2, paratype, 111322. Photograph 

taken under water. 

Mosheim formation, 4 mile east of Odenville, Springville (30) Quadrangle, 
Ala. 

Protosyga. extgua.. (Hall). .!.o.cc06 case. ROR Bee: ot be ee... 

(9-12, 14) Respectively posterior, side, pedicle, brachial, and anterior views of a 

complete specimen, X 2, hypotype, 117242e; (13) the same specimen, > 1. 

Rockland formation (Napanee member), just west of the Mill Creek bridge 

in the city of Lowville, Lowville (15’) Quadrangle, N. Y. 

Brevicamera’ camerata Cooper, (new species. aiiia.&..(snak seaees). eersigaeeith eneee. 

(15) Exterior of a nearly perfect brachial valve, X 2, holotype, 117154c; (16) 

interior of the same specimen, X 4, showing the cardinalia in detail. 

Horizon and locality same as A above. 

Parallelelasma pentagonum Cooper, new Species..........0eceeccecceecccceceees 

(17, 18) Side and posterior views of the apical end of a specimen with both valves 

in contact, X 3, paratype, 117156c; (19, 22, 23) side and interior views of a frag- 

mentary pedicle valve showing spondylium, teeth, and sockets outside the teeth, 

x8, X4, X 8, paratype, 117156g; (20) exterior of a nearly complete pedicle 
valve, 2, paratype, 117156e; (21) interior of another pedicle valve, xX 2, 

showing form of spondylium, paratype, 117156j; (24, 31) respectively < 4 and 

X 8 views of another pedicle interior showing the spondylium in normal and 

side views, and the side view showing the socket on the inside of the tooth, 

paratype, 117156h; (25) fragment of anterior part of a specimen with both 

valves in contact and showing the strainer “webs” between the ends of the 

costae, X 3, paratype, 117156f; (26) fragment of a brachial interior showing 

short, blunt brachiophore and supporting plate, X 8, paratype, 117156d; (27, 28) 

respectively 4 and X 8 views of the brachial interior showing brachiophores, 

accessory teeth on brachiophores, and sockets, holotype, 117156-1; (29) same in 

side view, < 8; (30) interior of another brachial valve showing sockets, brachio- 

phores and their supporting plates, X 8, paratype, 117156a. 

Horizon and locality same as A above. 

PLATE 120 

DiIDYMELASMA, NEOSTROPHIA 

A. Neostrophia.? gregaria Cooper, Tew. SpeCieS: <..5....60% 00560065 cs es can cw ce natieneie’ 
(1, 2) Brachial and pedicle views of a complete specimen showing the median 

septum, 2, paratype, I11310a; (3-6) respectively anterior, side, posterior, 

and brachial views of a complete specimen, X 2, holotype, 111310b. 

Bromide formation (Pooleville member—O-roplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, approximately center sec. 35, T. 5 S., R. 1 E., Criner 
Hills, Carter County, Okla. 

B. . Negsivephia subcostata Wixich and’ Cooper! 2.20675 2 eae 
(7, 10, 12) Anterior, pedicle, and side views of a complete specimen, X 2, paratype, 

66309b; (8, 9) side and posterior views of a young specimen, X 2, paratype, 

66309e; (11, 13, 15) respectively anterior, posterior, and brachial views, X 2, 

of the holotype, 66309a; (14) brachial view of an adult specimen, showing ante- 

rior costation, X 2, paratype, 66300f; (16) posterior of a polished specimen 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

showing apical structures, <2, paratype, 663009d. The pedicle valve is the 

lower one in the figure. ‘ 

Boulder in Mystic conglomerate, Range 6, Lot 20, Stanbridge Township, near 

Mystic, Quebec, Canada. 

CoONPOGEOPNRE CISPR TES care ons sos ck tate dete eda ee Uta ciesie/ccaleuiselee else's de amen ae 
(17) Brachial valve, X 3, figured specimen, 117176b; (18) group of specimens, 

X 3, figured specimen, 117176a. 

Ward Cove ? formation (basal part of 80-foot bed), Jeff Gillespie’s place, 

Thompson Valley, 14 miles southwest of Tazewell, Tazewell County, Pounding 

Mill (15’) Quadrangle, Va. 
D. Didymelasma longicrurum Cooper, New SPECIES... 2.0.2.0 eee cecee cect eeenevececs 

(19-23) Respectively anterior, posterior, brachial, side, and pedicle views of a com- 

plete specimen, 3, holotype, 117158c; (24-26) respectively pedicle, side, and 

brachial views of a complete specimen younger than the preceding, 3, paratype, 

117158d; (27) small slab showing group of valves, X I, paratype, 117158a; (28) 

part of the preceding, X 3; (29) part of another slab surface, 3, showing 

brachial and pedicle interiors, paratype, 117158b. Note long parallel plates in the 

brachial interiors. 
Lebanon formation, road cut on U. S. Highway 41, # mile southeast of Knox 

Branch, 9 miles southeast of Murfreesboro, Rutherford County, Tenn. 

E. Didymelasma abruptum Cooper, new SPECIES. ... 2... cece cee ween ess ecaesieeneesies 

(30) Exterior of the pedicle valve, < 2, paratype, Columbia Univ. 26403(928)a; 

(31) brachial exterior, X 2, holotype, Columbia Univ. 26403(928)b; (32) group 

of immature valves not showing marked sulcus or fold, X 2, paratype, Columbia 

Univ. 26403(928)c; (33) several valves on a small slab, XX 3, paratype, 

Columbia Univ. 26403 (928) c. 

Rockland formation, northeast of Gretna, Ontario, Canada. 

PLATE I21 

CAMERELLA, DALMANELLA, HESPERONOMIELLA, MACROCOELIA, ONYCHOPLECIA, 

PARALLELELASMA, TRIPLESIA 

A. Parallelelasma pentagonum Cooper, new SpecieS.......c.ccesecceecccccccccccees 

(1) Anterior view of a brachial valve showing the strainer “webs” between the 

anterior costae, X 4, paratype, 111329. Same specimen as pl. 115, H, fig. 49. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

B. Dalmanella crassicostellata Cooper, new SPECiCS...... 202 cece cecccceccccsntnnnce 

(2) Brachial view, X 1, of the holotype, 117361d; (3-7) respectively posterior, 

anterior, pedicle, side, and brachial views, X 2, of the holotype; (8) interior of 

the brachial valve, 3, showing parallel plates and cardinal process, para- 

type, 11736Ie. 

Hermitage formation (base), on Tennessee Highway 53, 0.7 mile south of 

Woodbury, Woodbury (15’) Quadrangle, Tenn. 

CH, OF PER op leriaisps Ps. foo tedster te ee eae t os ne Heh cok Cote AD ada ae eee 4 

(9, 10) Exterior and side views of an adult brachial valve showing distant costae, 

X 2, figured specimen, 117096b; (11) exterior of a young pedicle valve, X 3, 

figured specimen, 117096a; (12) plasticine replica of the exterior of an adult 

pedicle valve, < 2, figured specimen, 1170096c. 

Sevier formation (top sandstone No. 5), 0.28 mile northwest of Fourmile 

Church, Tallassee (T.V.A. 139-SE) Quadrangle, Tenn. 

DT rablestag See Wipe ain lots ae BO ee ae Sela atest staan bel s\> ask seine Nouasinbioew.ot:He os 

(13) Exterior of an imperfect pedicle valve, X 2, figured specimen, 1170097. 
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Whitesburg formation, 14 miles west of Bulls Gap, Bulls Gap (T.V.A. 

171-SE) Quadrangle, Tenn. 

EF. (Camere Spo. sete ois oes, Dek ae meee A, RIOT RC eR Ue IT, BRUINS, 0 

(14) Exterior of brachial valve showing depression in fold, 2, figured specimen, 

123294. 

Horizon and locality same as preceding. 

F, Onychoplecia matutina Cooper, new SPCCi€S......0 ccs scccciecsusveccosscsccseces 

(15) Exterior of a small pedicle valve, X 3, paratype, 117941a; (16) exterior of 

a brachial valve showing radial lines of exfoliated shell, X 3, paratype, 117941b. 

Jasper formation, just northwest of Pindall, Yellville (30) Quadrangle, Ark. 

(17) Exterior of another pedicle valve, larger than that of fig. 15, X 3, holotype, 

117940a. 
Everton formation (base), near school, northwest of Pindall, Yellville (30’) 

Quadrangle, Ark. 
G. Macrocoeha' plebeta Cooper, new species. 10))60). PL Ps PO be 

(18) Exterior of a complete specimen seen from the brachial side, X 2, holotype, 

117793a; (19) imperfect brachial valve showing cardinalia, x 2, paratype, 

117793b. 
Lenoir formation (45 feet above the base), 0.1 mile southwest of triangulation 

point 37SH, Wildwood (T.V.A. 147-SE) Quadrangle, Tenn. 

Hi! Hesberonomeetia munor: (Walcott) ss ii 8 P2228. Pee Te eee ee a ee 
(20) Small slab, <1, showing pedicle and brachial interiors, hypotype, 117939; 

(21) view of the same slab enlarged, X 3, to show the pallial markings, teeth, 

and muscle scars of the interior of the two pedicle valves; (22) the interior of 

the brachial valve, 2, showing the stout cardinalia. 

Upper Pogonip = Wahwah formation, T. 22 S., R. 14 W., Confusion Range, 

Millard County, Utah. 

PLATE 122 

LirRICAMERA, PLECTOCAMARA 

A. Liricamera nevadensis Cooper; Mew SPeCieS.. 0... veal sce c cece ccs eeeeeawes cons 

(1-4) Respectively posterior, side, anterior, and brachial views of a complete speci- 

men, X I, holotype, 117174g; (5) posterior part of the pedicle interior showing 

the spondylium, 2, paratype, 117174h; (6) another pedicle interior seen from 

the side, X 2, paratype, 117174e; (7) pedicle interior of a nearly perfect valve, 

X 2, paratype, 117174f; (8) brachial interior, X 2, paratype, 117174d. 

Pogonip group (Orthidiella zone, mottled zone 700 feet below the Eureka 

quartzite), base of the first ridge east of Frenchman Flat, Las Vegas (1°) 

Quadrangle, Nev. 

iB. eLlestocamura ‘costata Cooper. news Speciese. «os verteit csc cn etic cine hoteles 

(9-13) Respectively anterior, side, pedicle, brachial, and posterior views of a com- 

plete specimen, * 3, holotype, 111360a. 

Lincolnshire formation (Hogskin member), Sally Cleveland Farm, 3 mile 

southwest of Washburn, Dutch Valley (T.V.A. 154-SE) Quadrangle, Tenn. 

(14-18) Respectively brachial, posterior, pedicle, anterior, and side views of a 

young specimen, X 3, paratype, 111368a; (19) pedicle interior showing spon- 

dylium, X 3, paratype, 111368b. 

Lincolnshire formation (Hogskin member), on Washburn road, 43 miles 

west-southwest of Thorn Hill, Avondale (T.V.A. 162-SW) Quadrangle, Tenn. 

(20, 21) Brachial interior in normal view and tilted to show cruralium and absence 
of median septum, X 3, paratype, 111356. 

Lincolnshire formation (Hogskin member), ca. $ mile north of Thorn Hill, on 

U. S. Highway 25F, Avondale (T.V.A. 162-SW) Quadrangle, Tenn. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

Ge Plectocomara‘asepiata: Cooper, ‘new Species) 02 athe Yiets WIDTOOLL Maas ease os 
(22-26) Respectively anterior, posterior, side, brachial, and pedicle views of a fine, 

complete specimen, 3, holotype, 111361a. 

Benbolt formation (15 feet above the base), 14 miles west of Rye Cove, 

Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

De Plectocamara asepiata. Cooper, new Species AN i). FIG. HO iwie.d SWS SANS 

(27-29) Respectively pedicle, side, and brachial views of a young specimen, X 3, 

paratype, 117181. 

Ward Cove formation, 2 miles southwest of Hall Crossroad, Fountain City 

(T.V.A. 146-SW) Quadrangle, Tenn. 

E. Plectocamara rotunda Cooper, new Species. 25.1. (Fhe sale seine Se ce wb lels wei de sie 

(30-34) Respectively brachial, anterior, side, posterior, and pedicle views of a 

complete specimen, < 3, paratype, 117186e. 

Chatham Hill formation, 1.2 miles S. 31° E. of Sharon Springs, Burkes 

Garden (15’) Quadrangle, Va. 

Fy Plectocamara ‘transversa: Cooper, New SPeCi€S. 1.6. .cc eeldles | ots AO) aS 

(35) Pedicle exterior, X 1, holotype, 117188; (36, 37) pedicle exterior and inte- 

rior, 2, showing spondylium and extremely abbreviated median septum, 

holotype. 

Edinburg formation (lower Nidulites zone), 100 yards south of Battlefield 

Crystal Caverns entrance on U. S. Highway 11, 1 mile north of Strasburg, 

Strasburg (15’) Quadrangle, Va. 
G. Pleetotamaratmagna Cooper; new Species KUIIIs. Loar .oeer. Lae) oe PAT 

(38-42) Respectively pedicle, anterior, posterior, brachial, and side views, XX 1, of 

the holotype, 117185a; (43-47) respectively posterior, anterior, brachial, side, 

and pedicle views, X 2, of the holotype; (48, 49) pedicle and brachial views of 

an impression of the interior prepared by burning the shell and scraping it away 

from a complete specimen, X 2, paratype, 117185b; (50) posterior of the pre- 

ceding interior impression, & 3, showing slots of the spondylium; (51) plasticine 

replica of the posterior internal structures, 3, showing cruralium with only 

vestige of the median septum, prepared from the preceding. 

Shippensburg formation (Pinesburg member—lower part of cobbly Echino- 

Sphaerites zone), on U. S. Highway 40, on the west side of Conococheague 

Creek, 7 miles west of Hagerstown, Williamsport (15’) Quadrangle, Md. 

PLATE 123 

PLECTOCAMARA 

A. Pieetocamarasuléaia Cooper) Tew Species. 2. REVVER PORE Se MeV E VOOR SEER 

(1) Brachial view of a complete specimen, 1, holotype, 117187; (2, 3, 4-6) 

respectively brachial, posterior, anterior, side, and pedicle views, X 2, of the 
preceding specimen. 

Benbolt formation, south side of Mount Hagan School, Hilton (T.V.A. 

197-NW) Quadrangle, Va. 

B. Plectocamara cf. P. aseptata Cooper, new Species....... 2.2... ccccec cece cccscccs 

(7-11) Respectively pedicle, posterior, side, anterior, and brachial views of a 

pauciplicate specimen, X 3, figured specimen, 117180a. 

Sevier formation (near base), $ mile northeast of Miser, Louisville (T.V.A. 

138-SE) Quadrangle, Tenn. 

C. Plecroeamera aseptaia’ Cooper) new species. s) 2 ee oo: 

(12-16) Respectively pedicle, anterior, side, posterior, and brachial views of a 
complete specimen, X 3, paratype, 117180b. 

Horizon and locality same as preceding. 
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De Plectocamara.erecta: Cooper, new. SPecies..2.):vaiss Risen seine dG Wieldnad. nem 

(17-21) Respectively anterior, posterior, pedicle, side, and brachial views of a 

complete specimen, X 3, holotype, 117183. 

Wardell formation (upper Receptaculites bed), Lee Valley, Lee Valley 

(T.V.A. 171-NW) Quadrangle, Tenn. 

E> Plectacamera costata, Cooper, new. Species sia) sist sw au. serene 4 selena .iweteneieeeey's 

(22-26) Respectively anterior, brachial, side, pedicle, and posterior views of a 

small paucicostate specimen, X 3, paratype, 117184. 

Lincolnshire formation (Hogskin member—Oligorhynchia zone), 0.4 mile 

east-northeast of Red Hill, 44 miles west-southwest of Thorn Hill, Avondale 

(T.V.A. 162-SW) Quadrangle, Tenn. 

F. Plectocamara cf. P. costata Cooper, new: SpecieS.).i 0). .\cde cade ccccccdecdecccsiews 

(27-31) Respectively pedicle, anterior, side, posterior, and brachial views of a 

large specimen, X 3, figured specimen, 123457. 

Horizon and locality same as preceding. 

Ge) Plectocamara .aSepiata. COOPEL ..,..../s;.:0.+.<0. caved aie al iths eee Ms db albateia aaa srehe Waele tet 

(32-36) Respectively pedicle, brachial, posterior, side, and anterior views of a 

large specimen, X 2, paratype, I11361c; (37-40) respectively side, brachial, ante- 

rior, and pedicle views of a small specimen, X 3, paratype, 117182a; (41-44) 

posterior, anterior, side, and pedicle views of a specimen larger than the preced- 

ing, X 3, paratype, 117182b; (45-49) respectively anterior, pedicle, side, poste- 

rior, and brachial views of a large, fully grown specimen, X 3, paratype, 

117182c; (50-54) respectively anterior, posterior, side, brachial, and pedicle 

views of a large but not fully grown individual, X 3, paratype, 117182d. 

Benbolt formation (base), east side of Brick Church, 14 miles west-south- 

west of Rye Cove, Clinchport (T.V.A. 188-NW) Quadrangle, Tenn. 

PLATE 124 

DoryTRETA, OLIGORHYNCHIA, ROSTRICELLULA, SPHENOTRETA 

A. Dorytreta ovata Coopers new Species 102) 2208 T TE SOU, PEO BON ie See 

(1, 8) Brachial and pedicle views of a medium-sized specimen, X 4, paratype, 

117193a; (2-5, 9) respectively brachial, anterior, side, posterior, and pedicle 

views of a complete specimen, X 4, paratype, 117193b; (6, 7) pedicle and brach- 

ial views of a smail specimen, X 4, paratype, 117193¢. 

Lenoir formation (calcarenite under the Mosheim), south side of the cemetery 

at Friends Church, north corner of Friendsville, Concord (T.V.A. 138-SW) 

Quadrangle, Tenn. 

(10-13) Respectively anterior, pedicle, side, and brachial views of a nearly com- 
plete specimen, X 4, holotype, 117192. 

Lenoir formation (basal foot), west of Friendsville Station and just south of 

Friends Church, Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

B. Oligarhsachiassubplana;' Coopers). . :2ea34 . Jew .nhion eden. rehteueeak . eee. « 

(14-17) Respectively anterior, side, pedicle, and brachial views of a long, slender 

specimen, X 4, hypotype, 118014. 

Ward Cove formation, north of the road, 3 mile southwest of Mount Eager 

Church, Hogskin Valley, Powder Springs (T.V.A. 154-SW) Quadrangle, Tenn. 

C. Sphenoinete sulcnia Cooper: new speciesias. alti .k...d mand acoeelecentone cue aebiewe «is 

(18) Brachial view of a small individual, X 4, paratype, 117190b; (19-23) respec- 

tively posterior, brachial, pedicle, side, and anterior views of a large specimen, 
x 4, holotype, 117190a. 

McLish formation (bed 45), West Spring Creek, sec. 6, T. 2 S., R. 1 W,, 

Murray County, Okla. 
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D. Oligorhynchia inexpectata Cooper, new SPeECi€S........ccceecscccccccececceccees 

(24) Exterior of the brachial valve, X 3, paratype, 117203b; (25) pedicle exte- 

rior, X 3, holotype, 1172032. 

Red Knobs formation (between the Athens cobbly beds and the marble), road 

along Hiwassee River, 14 miles southeast of Charleston, Calhoun (T.V.A. 

125-SE) Quadrangle, Tenn. 

EK, Ohgorhynchiansub plana Coopers. 52/42 SS. Babon ds sda ewes wale bain wie aeek 

(26, 27, 31) Side, anterior, and pedicle views of a small and elongate specimen, 

X 3, hypotype, 117201b; (28-30) side, brachial, and anterior views of a specimen 

larger than the preceding, 3, hypotype, 1172014. 

Sevier formation, + mile northeast of Miser, Louisville (T.V.A. 138-SE) 

Quadrangle, Tenn. 

EF Splewetren:aeniicostras | (Hall) £204 et BPs A AS NT SN 

(32-35) Respectively brachial, pedicle, side, and anterior views of a complete speci- 

men, X 4, hypotype, Carnegie Mus. 5439; (36, 37) brachial and pedicle views 

of an imperfect specimen, 4, hypotype, Carnegie Mus. 5440. 

Crown Point formation, McCullough’s Sugar Bush, Chazy, Rouses Point 

(15’) Quadrangle, N. Y. 

(38) Pedicle view of a large specimen, X 1, hypotype, 118015. 

Crown Point formation, near Fort Cassin, Port Henry (15’) Quadrangle, Vt. 

G. Dorytreta bella Cooper new | Species’ 2202 FP. PS. POI, OI EIST A & 
(39-43) Respectively pedicle, anterior, side, posterior, and brachial views of a 

perfect specimen, 4, holotype, 1171914. 

McLish formation (upper), roadside ditch in NW} sec. 18, T. 2 N., R. 5 E., 

Pontotoc County, Okla. 

H. Rostricellula cuneate’ Cooper: new species f 70s 2 Te eek AAS 

(44, 45) Pedicle and brachial views of an imperfect specimen, XX 4, holotype, 

117218a. 

Bromide formation (Mountain Lake member), west side U. S. Highway 77, 

sec. 25, T.2S., R. 1 E., 2 to 3 miles north of Springer, Carter County, Okla. 

}.. Sphenotreta ‘cunemn Cooper, new Species. 001... c ees cueveccescn eset cetnnes ss 

(46-50) Respectively anterior, pedicle, side, brachial, and posterior views of a 

complete specimen, X 4, holotype, 117189a; (51) brachial exterior, < 4, para- 

type, 117189¢; (52) another brachial exterior wider than the preceding, X 4, 

paratype, 117189d; (53) pedicle exterior, X 4, paratype, 117189b; (54) brachial 

and pedicle valve on slab, & 4, paratype, 117189c. 

Sevier formation, 4 mile southeast of Hambright Mine, 8 miles south of 

Cleveland, Tenn. 

Nz Dogviretarereversa Coopers lew) SPECIES si. tiene sete we ans cece cee ee crescents e 

(55-59) Respectively posterior, brachial, side, anterior, and pedicle views of a com- 

plete specimen, X 3, holotype, 117194; (60) brachial view, X 4, of holotype; 

(61) brachial view, <1, of holotype. 
Lincolnshire formation (Hogskin member), 0.4 mile east-northeast of Red 

Hill, 44 miles west-southwest of Thorn Hill, Avondale (T.V.A. 162-SW) Quad- 

rangle, Tenn. 

PLATE 125 

OLIGORHYNCHIA 

Ax Oligorhynchia.subplana, gibhasty: COOPCR ajc. cinte cis «Sic s 6% minre of9 0.2 draw oye 4;0,4 eh ag oyorereisid 

(1-3) Side, brachial, and pedicle views of a complete specimen, X 1, hypotype, 

90751; (4-8) respectively anterior, posterior, brachial, side, and pedicle views, 

X 4, of the preceding. 

662 

664 

667 

637 

665 

668 

662 



I132 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127 

Page 

Lincolnshire formation (Hogskin member), Luttrell, Luttrell (T.V.A. 

155-NW) Quadrangle, Tenn. 

(9, 10) Brachial and pedicle views, < 1, hypotype, 111304; (11-15) respectively 

anterior, side, posterior, brachial, and pedicle views, X 4, of the preceding 

specimen. 
Lincolnshire formation (Hogskin member), 3 miles west-southwest of Thorn 

Hill on road to Washburn, Avondale (T.V.A. 162-SW) Quadrangle, Tenn. 

B. Olgorhynchis'sabplanasGoopers, 6.0 22% hers BSS. UGSIIB Dose. AS RS. A 662 

(16-19) Respectively brachial, anterior, side, and pedicle views of a young speci- 

men, X 4, hypotype, 117202b; (20-24) respectively posterior, anterior, side, 

brachial, and pedicle views of a nearly full-grown specimen, X 4, hypotype, 

117202a. 
Lincolnshire formation (Hogskin member), 200 yards north of highway along 

farm lane, 4 mile southwest of Fleanor Mill, Powell Station (T.V.A. 137-SE) 

Quadrangle, Tenn. 

(25-29) Respectively brachial, side, anterior, pedicle, and posterior views of a com- 

plete specimen, X 4, hypotype, 117200a; (31-35) respectively side, anterior, 

posterior, brachial, and pedicle views of a complete specimen, XX 4, hypotype, 

117200b. 

Horizon and locality same as A, figs. 9-15, above. 

(30, 36) Brachial and pedicle views of two small specimens, X 4, hypotypes, 

117201a, 117201b. 

Sevier shale, 4 mile northeast of Miser, Louisville (T.V.A. 138-SE) Quad- 

rangle, Tenn. 

C. Ohigorhynclia angulata Cooper oj: si0/5:0 00s s-ioiniase fe biejareaya swihlok boonies Baie s 659 
(37-41) Respectively brachial, anterior, posterior, side, and pedicle views of a com- 

plete specimen, X 3, hypotype, 117106. 

Horizon and locality same as A, figs. 9-15, above. 

(42-46) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete specimen, X 4, lectotype, Y.P.M. S2258. 

Lincolnshire formation (Hogskin member), Luttrell, Luttrell (T.V.A. 

155-NW) Quadrangle, Tenn. 

DD: ‘Oheorhynchia: (ingulatan COOpeE io oe % «; + a5piShanmnsse= pede oanishe, of 5s: Shs ordinance aaah lca 659 

(47, 48) Brachial interiors, < 8, showing cardinalia, hypotypes, 117195b, II17195c; 

(49) brachial interior, * 6, showing brachial plates, hypotype, 117195a. 

Horizon and locality same as A, figs. 9-15, above. 

EK. Oligorhynchiasubplana gGabbosa<Coopeny sai ecicsose c, «sore <atchess «bie! fade nek Snteeete* © 662 

(50) Brachial view of a complete specimen, X 4, holotype, Y.P.M. S2252. 

Lincolnshire formation (Hogskin member), Luttrell, Luttrell (T.V.A. 

155-NW) Quadrangle, Tenn. 

PLATE 126 

ANCISTRORHYNCHA, ATELELASMA, CHAULISTOMELLA, DALMANELLA, OLIGORHYNCHIA, 

PHRAGMORTHIS, PLECTOCAMARA 

A. Oligorhynchia elongata Cooper, new SpeCies...... 65. .cesescseecas decauesssaceess 660 

(1-5) Respectively anterior, posterior, brachial, side, and pedicle views of a long, 

slender specimen, 4, holotype, 118016. 

Wardell formation (between Sowerbyella and Hesperorthis beds), Evans 

Ferry section, road cut on U. S. Highway 25E, 0.8 mile north of Indian Creek, 

Howard Quarter (T.V.A. 162-NW) Quadrangle, Tenn. 

B. Ancsstrorhyncha costata Ulrich’ and Cooper .’). 2. core ccc sen fee ce hee ee beens 621 

(6-9) Respectively pedicle, anterior, side, and brachial views of a complete speci- 

men, X 2, hypotype, 1232914. 
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Plattin group, east side of Arkansas Highway 69, 2 miles north of Cushman, 

Batesville (30’) Quadrangle, Ark. 

CG. Oligorhinchiavengulata, Coopereone pes herons whee R3+ seydiciaisjed resides a. s « 

(10-12) Pedicle, side, and brachial views of a complete specimen, X 3, hypotype, 

118017. 

Sevier formation (limy plates in), slope on west side of church in Guthrie 
Gap, 2 miles south-southeast of White Horn, Bulls Gap (T.V.A. 171-SE) 

Quadrangle, Tenn. 

D. Oligorhyncina,bifurcata,,Cooper, thew, SPECIES essin'seiaonie ore eyes «) s:00e Woops) syarnserore'eh sf wayne 

(13-17) Respectively anterior, side, pedicle, posterior, and brachial views of a 

medium-sized specimen, X 4, paratype, 117197b; (18-22) respectively posterior, 

brachial, side, pedicle, and anterior views of a young specimen, X 4, paratype, 

117197c; (23, 24) pedicle and anterior views of a large specimen, X 4, showing 

rib in sulcus, holotype, 1171974. 

Benbolt formation (top), road cut on U. S. Highway 109, 14 miles southeast 

of Hansonville, Brumley (T.V.A. 205-SE) Quadrangle, Va. 

E.. Plectocamara .asepiaia. Cooper NEW SPECIES 1... sdeeicjes sighijae 10 < ccs dialnmsie saa sJaaiets << 

(25-29) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete specimen, X 3, paratype, 111361b. 

Benbolt formation (15 feet above the base), 14 miles west-southwest of Rye 

Cove, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

Ps encagmonthise crassa Caopens NEW. SPECleS. a6. sc.8 6 ss sicccaltieecracwltie Gare cca erate 

(30) Brachial view, X I, holotype, 116963; (31-35) respectively anterior, poste- 

rior, brachial, side, and pedicle views, X 2, of the holotype. 

Martinsburg formation (part with Brongniartella and referable to the Salona 

formation), on Virginia County Highway 617 = 910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

St) CL PROC) le CSG Bite cer es ah ad MeN! ORS oe ae ea cee ala che i osc ees ei eee oe 
(36) Plasticine replica of the brachial interior, & 2, showing cardinalia ; con im- 

pression of the brachial interior from which the preceding was prepared, X 2, 

figured specimen, 117009b; (38) brachial exterior, 1, figured specimen, 

117009a; (40) imperfect pedicle exterior, X 2, figured specimen, 117009f; (39) 

enlargement, X 4, of the pedicle exterior of the preceding. 

Oranda formation, railroad cut, 4 mile east of Strasburg Junction, Strasburg 

(15) Quadrangle, Va. 

H. Atelelasma perfectum, Cooper, New SPECIES... 2.2... ccc cc ec ceccncscccccssnccecs 

(41-45) Respectively posterior, brachial, side, anterior, and pedicle views of a com- 

plete specimen, I, paratype, 11701 4a. 

Arline formation (top), 1 mile northeast of Friendsville, Louisville (T.V.A. 

138-SE) Quadrangle, Tenn. 

LoD alnanellazrarmuGoaopers mew, (SpeGless4a.uaceeeiicks ve ac iene eles cc hee nae eee 

(46) Brachial view, < I, of the paratype, 117362a; (47-51) respectively posterior, 

anterior, brachial, side, and pedicle views, X 2, of the holotype. 

Curdsville formation, road cut on Tennessee Highway 33, 54 miles northeast 

of Maynardville, Maynardville (T.V.A. 145-SE) Quadrangle, Tenn. 

PLATE 127 

ANCISTRORHYNCHA, OLIGORHYNCHIA 

A. Oligorhynchia bifurcata Cooper, new SPECIES... 6.50. c cee cette wc e ccc eeccess 

(1-5) Respectively anterior, pedicle, side, posterior, and brachial views, x 3, of 

the paratype, 98205. 

Benbolt formation, Miller Farm on northeast slope of Wallen Ridge, 2 miles 

southeast of Olinger, Olinger (T.V.A. 178-SE) Quadrangle, Lee County, Va. 
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(6) Brachial exterior, X 3, paratype, 117198a; (7) pedicle exterior, X 3, paratype, 

I17108b. 
Edinburg formation (St. Luke facies), on Swover Creek, 4.6 miles N. 69° W 

of Edinburg, near Lantz Mills, Edinburg (15’) Quadrangle, Va. 

(8) Pedicle exterior, X 3, paratype, 118025. 
Benbolt formation (Oligorhynchia beds), 4 mile southeast of Richpatch, 

Eagle Rock (15') Quadrangle, Va. 

. Ohgorhynchia angulata Cooper. «.. 0.) eo sie eieisanie vei sion octal nbn eles’ awctes seats 

(9-13) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete specimen, 4, hypotype, 118017. 

Sevier formation (thin limestone beds), slope west of church in Guthrie Gap, 

2 miles south-southeast of White Horn, Bulls Gap (T.V.A. 171-SE) Quad- 

rangle, Tenn. 

. Ancistrorhyncha ? perplema Cooper, NEW SPECIES. ..... 20. ce ceeeceececeseccreces 
(14) Brachial view, <1, of the holotype, 111297; (15-19) respectively brachial, 

anterior, posterior, side, and pedicle views, X 2, of the holotype. 

McLish formation, 1 mile south of McLish ranch house, sec. 35, T. 1 S., 

R. 7 E., north of Bromide, Johnston County, Okla. 

. Ancistrorhyncha crassa Cooper, MEW SPECIES <2 5). one ecwes ose sees coreg reas mests 

(20-22) Anterior, brachial, and pedicle views of a complete individual, X I, para- 

type, 111184a; (23-27) respectively anterior, pedicle, side, posterior, and brachial 

views, X 2, of the preceding. 
Wardell part of Dryden formation, 1 mile west of Lone Mountain, Tazewell 

(T.V.A. 154-NE) Quadrangle, Tenn. 

= UE SEF OT NNER VOUSETOISS CE OCUSEE) in\oie cscs yoke 4 nycins nies a svais oie ata © jefe ais) © erent 

(28-32) Respectively side, anterior, posterior, brachial, and pedicle views, X 2, of 

the lectotype, 87043a. 

Camp Nelson formation, High Bridge, Harrodsburg (30’) Quadrangle, Ky. 

«| ANCESEFOZRY ICH CUSIP BUS) CETOCESTO) |<. ocyersts.c cidlaeicis taille lau alate isin) learns) s an Sonic sia 

(33, 34) Respectively X 1 and X 2 enlargements of the brachial valve of a com- 

plete specimen, hypotype, 111291b; (35-37) anterior, pedicle, and posterior views 

of another complete specimen, 2, hypotype, I111291a; (39) brachial view of a 

large specimen, > 1, hypotype, 111291c; (38, 40, 41) side, anterior, and brachial 

views, X 2, of the preceding large specimen. 

Horizon and locality same as preceding. 

. Anerstrorkyncha, australss, CF OCrste)) o/s iete tas cboisde auepd «on a Ryaraio.sn)sataia evemacrrtte: gears ve 

(42-46) Respectively posterior, anterior, side, brachial, and pedicle views of a com- 

plete specimen, 2, hypotype, Columbia Univ., no number. 

Nealmont formation, 1 mile west of Tusseyville, Centre Hall (15’) Quad- 

rangle, Pa. 

. Ancestrorhyncha,cosiata (Ulrich, and (Cooper «,«,<)0.0.5.0:s0:5i 40s ore 0 © Gedgags teens Cas 

(47) Brachial view, 1, hypotype, 117204c; (48-52) respectively anterior, side, 

posterior, pedicle, and pcaal views, X 2, of the preceding. 

Bromide formation (Pooleville member—5 feet below the Viola limestone), 

road cut on Oklahoma Highway 99, NW4iNE4SW3 sec. 12, T. 1 N., R.6 E,, 

Pontotoc County, Okla. 

L -Ancistrorniuncha crassa, Cooper, mew. SpeCles:. «ace dese neuter ecco eeianiecaies 

(53-57) Respectively posterior, anterior, side, pedicle, and brachial views of a com- 

plete specimen, 2, paratype, Columbia Univ. 26407 (1016). 

Hatter (Hostler ?) formation, 1 mile south of Covedale, Blair County, Pa. 

J. Ancisirorhyncha costate Ulrich and ‘Cooper. .... .. oi. 6 «cv sametlay odie buen, enbts 

(58-62) Respectively anterior, posterior, pedicle, side, and brachial views of a 
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well-preserved specimen, < 2, hypotype, 117204b; (63) brachial view, 1, of 

the preceding. 

Horizon and locality same as H above. 

PLATE 128 

ANCISTRORHYNCHA, DREPANORHYNCHA, MIMELLA, ORTHORHYNCHULA, RHYNCHOTREMA 

A. Mimella gilbert® Cooper) new" Species inf ee ak SO be de AE: 471 

(1-5) Respectively anterior, posterior, side, brachial, and pedicle views, 1, of 

the holotype, 123288a. 

Ellett formation (40 to 100 feet above Knox dolomite), west side road, 2 miles 

south of Lusters Gate, Blacksburg (15’) Quadrangle, Va. 

B. Ancistrorhyncha globularis Cooper, NEW SPECIES........cccceccccccctccctaceescs 624 

(6-9) Respectively anterior, side, pedicle, and brachial views, X 2, of the holotype, 

111278a. 

Bromide formation (Pooleville member), 4 miles west and 2 miles south of 

Davis, Murray County, Okla. 

GCG, Ancisirorhyncha’ 2. vacua Cooper, MEW. SPECIES ia. \ajo0101s) 4:80, 8 /0to ss0r0.esey0:0 0y0 90-010 5 w\0)<id)mye 625 

(10-13) Respectively anterior, side, brachial, and pedicle views, <2, of the 

holotype, 111282a. 

Mingan formation (zone A5), Bald Island, Mingan group, St. Lawrence 

River, Quebec, Canada. 

D. Anctstrorhyncha mtssourtensis Cooper, New SPECIES.......... 2002 en wiivieseascetys 624 

(14, 16-19) Respectively anterior, pedicle, posterior, side, and pedicle views, X 2, 

of the holotype, 111284a; (15) brachial view, X 1, of the holotype. 

Rock Levee formation (lower), junction of Missouri Highway 74 and U. S. 

Highway 61, Rock Levee, NW. corner sec. 24, T. 30 N., R. 13 E., 34 miles 

southwest of Cape Girardeau, Cape Girardeau (15’) Quadrangle, Mo. 

RK. Drepanorkynchavottawaenses, (Bilings i 4 ia. ga.n.0 ip cig tdi «4.2 9.0)0,8 «ob.aceeiesemben 628 

(21, 22, 24) Respectively anterior, pedicle, and brachial views of a complete speci- 

men, X I, lectotype, G.S.C. 1143g; (26) side view of another individual, Xx 1, 

paratype, G.S.C. 1143e; (23) interior seen from the side, X 1, paratype, G.S.C. 

1143h; (28, 31) same as preceding but tilted to show long brachial processes 

in two views, X 2; (20, 27) brachial and pedicle interiors, showing crural bases 

and dental plates, X 2, hypotype, 85338a, b; (29) brachial cardinalia, X 3, same 

as preceding ; (25, 30) normal and tilted views of a pedicle interior showing the 

long dental plates, X 2, paratype, G.S.C. 1143? 

Rockland formation, Paquette Rapids, Ontario, Canada. 

EOP a uERANE ARC VE: CLAIICS Muraitac pcan nw dil nets a ene aise obcgiccaeeabs «aileraposicmenl kee 6690 

(33, 36) Side and posterior views of a complete specimen, 1, showing interarea, 

figured specimen, 87042a. 

Fairmount formation, 1 mile north of Paint Lick, Garrard County, Ky. 
(34) Brachial interior, 1, figured specimen, 111352; (35, 32) normal and tilted 

views of the preceding, 2, showing crural bases and cardinal process for com- 

parison with Drepanorhyncha. 

Perryville formation, Harrodsburg, Mercer County, Ky. 

iG. Dinepanoeninchs GnUtdud CO Ltall inc ce eicus cricinaimsis oie so 5 0.05 cine aie colour ceseleine 627 
(37) Exterior of the pedicle valve, 1, hypotype, 111344a; (38, 39) side and 

exterior views of the brachial valve, 1, hypotype, 111344b. 

Trenton group (Hull formation), Harris’ (Pierce’s) Farm, east of Middle- 

ville, Little Falls (15’) Quadrangle, N. Y. 

H. Rhynchotrema wisconsinense Fenton and Fenton............eeecccccccccccecees 630 

(40-44) Respectively side, anterior, posterior, pedicle, and brachial views of a per- 
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fect specimen, X 1, hypotype, 24843a; (48) interior of pedicle valve of preced- 

ing, X 2, showing musculature; (45, 46, 47) anterior, brachial, and side views 

of an obese individual, < 1, hypotype, 24843b. 

Decorah formation (Ion member), NE} sec. 39, Cannon Falls, Goodhue 

County, Minn. 

PLATE 129 

ANCISTRORHYNCHA, ROSTRICELLULA 

A. Amestirarkyncna costate Ulrich ‘and Cooper.) 2. fcc. sem eee Aree cere en tes cose 
(1) Brachial view, X 2, hypotype, Columbia Univ. 25880(2120). 

Pamelia formation (50 inches below top), quarry east of railroad bridge, north 

of Mill Creek in Lowville, Lowville (15’) Quadrangle, N. Y. 

B. Anctsirorhyncthae costata Ulrich and ‘Coopers a: ees cae ce cc ote ester cas cee 

(2) Brachial view of a complete specimen, X 2, hypotype, 117207. 

Ridley formation, quarry on the west side of the road, 14 miles south-south- 

east of Cove Church, 5 miles south of Chickamauga, Kensington (T.V.A. 

106-SE) Quadrangle, Ga. 

Cc: Anétsirarhvncha’ costata Wirith’ and Cooper. ois. to. sec cee. o cnn bein ten 

(3) Brachial view of a complete specimen, X 1, hypotype, 117204a; (4-8) respec- 

tively posterior, anterior, pedicle, side, and brachial views, X 2, of the preceding. 

Bromide formation (Pooleville member—5 feet below Viola), road cut on 

Oklahoma Highway 99, NWiNE1SW43$ sec. 12, T. 1 N., R. 6 E., Pontotoc 

County, Okla. 

D, “Anesstrorhyncha costata Ulrich*and Cooper. -. <4.) u2.ce co ot et ce es slate ee oe 

(9-13) Respectively anterior, posterior, side, pedicle, and brachial views of a com- 

plete specimen, X 2, hypotype, 117205. 

Bromide formation (Pooleville member—base of bed 2), Spring Creek, sec. 17, 

T.2S., R. 1 W., Murray County, Okla. 

E:, Aycestrorhynchae costata Ultich ‘and Cooper ih... cece hee cee cet eee nee 

(14) Brachial view of a complete specimen, 1, hypotype, 111196; (15-19) 

respectively posterior, anterior, side, pedicle, and brachial views, 2, of the 
preceding. 

Bromide formation (Pooleville member—top), Colbert Creek, sec. 15, T. 1 S., 

R. 1 E., 5 miles southwest of Davis, Murray County, Okla. 

By Aves onvunrnae costa, Uiiticm and GOOBET ses cieis tn ae ec e scales Gelepnoaiedate 

(20, 21) Respectively 1 and X 2 enlargements of the holotype, 108203; (22, 23) 

respectively X 1 and X 2 views of a silicified specimen, paratype, 111183; (24) 

brachial interior, X 4, showing cardinalia and hook on crus, paratype, 108204; 

(25) another brachial interior, 4, showing hook on crus, paratype, 108204e. 

Ridley or Murfreesboro formation, 14 miles southeast of Hembree Mill, 

Sequatchie Valley, Pikeville Special (15’) Quadrangle, Tenn. 

G, -Re@simcciuia, orrentalis *( Billings). os 5 sync wa ae aie aye ee es hae eee ea aca: 

(31) Brachial view of a complete specimen, X 1, hypotype, 111489; (32) enlarge- 

ment of the side of preceding, 6, showing ornamentation; (26-30) respectively 

anterior, posterior, side, pedicle, and brachial views, 2, of the preceding. 

Mingan formation, Harbor Island, Mingan Group, St. Lawrence River, 

Quebec, Canada. 

H. ‘Aneastrorhyncha costaia "Ulrich and ‘Cooper i20'o a. 4a asa see a ee iss Cees 

(33-36) Respectively pedicle, anterior, brachial, and side views of a complete speci- 

men, X 2, hypotype, 117206b; (37, 38) brachial and posterior views of a speci- 

men slightly smaller than the preceding, < 2, hypotype, 117206c. 

Wardell part of Dryden formation (Stromatocerium bed), north quarry on 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

Station Creek, 4 mile south of U. S. Highway 58, 2 miles east of Cumberland 

Gap, Wheeler (T.V.A. 153-SE) Quadrangle, Va. 
LS -Rostrscaliulayplemam, (lial cee. b oo.e 6 aie(s:cislgise a(ert ge PRs RIT Ed a Se Fee PTL 

(39-43) Respectively posterior, pedicle, brachial, anterior, and side views of a com- 

plete specimen, X 1, hypotype 111510; (44-48) respectively posterior, anterior, 

side, pedicle, and brachial views of another complete specimen, X 1, hypotype, 

IIT500. 
Valcour formation, Valcour Island, Lake Champlain, Plattsburg (15’) Quad- 

rangle, N. Y. 
(49-53) Respectively posterior, pedicle, side, brachial, and anterior views of a 

large individual, X 1, hypotype, 111497. 
Aylmer formation, Butlers Quarry, 3} miles west of l’Orignal, Ontario, 

Canada. 

PLATE 130 

LepipocycLus, RHYNCHOTREMA, ROSTRICELLULA 

A. Rhynchotrema kentuckiense Fenton and Fenton. .............. cece sees cece eees 

(1-5) Respectively pedicle, anterior, posterior, brachial, and side views of a com- 

plete specimen, 1, hypotype, 1172I11a; (6) pedicle interior tilted to show dental 

plates, X 2, paratype, 117211b; (7) brachial interior, x 2, tilted to show septum, 

cardinal process, and crural bases, hypotype, 117211c; (8) brachial interior of 

preceding view, < 3, showing crural bases, crura, and cardinal process. 

Trenton formation, Paris, Bourbon County, Ky. 

B:, Rosiwxcethile costdta "Cooper, new Species eS le OO st fo one cee eee tes ween s 

(9-13) Respectively pedicle, side, anterior, posterior, and brachial views of a com- 

plete specimen, X 2, holotype, 111460a; (14-17) respectively pedicle, side, ante- 

rior, and brachial views, X 3, of the preceding. 

Lenoir formation (30 to 70 feet above ore-bed), 2 miles west-southwest of 

Pratt Ferry, Blocton (15’) Quadrangle, Ala. 

C. -Rostricetiula: picnn plicifera (Tall peehscati yess seat sete ts teboc ees se amaae ¢ 

(18, 19) Side and brachial views of Hall’s type, & 1, A.M.N.H. 533. 

Valcour formation, Chazy, Rouses Point (15’) Quadrangle, N. Y. 

Se Tosiacemuls prena ‘Giles: CELA) fre. face cee Mean ee vile eke taint oa ge ae cores te se 

(20-24) Respectively posterior, anterior, side, pedicle, and brachial views of Hall’s 

type, X 1, A.M.N.H. 532/t. 

Horizon and locality same as preceding. 

EK. Rosmicellula ‘raymondi’ Cooper,-new “Species. 2.5. eeepc tec e cece aceetes 

(25-29) Respectively pedicle, posterior, side, anterior, and brachial views of a 

complete specimen, I, paratype, Carnegie Mus. 2174; (30-34) respectively 

side, posterior, pedicle, anterior, and brachial views of a specimen larger than 

the preceding, 1, holotype, Carnegie Mus. 2176. 

St. Martin formation, St. Martins Junction, near Montreal, Quebec, Canada. 

EF. Rostricellula raymondt Cooper, tew Species... 5-2-2. ce cts foc sere cece se cee sees 

(35) Posterior view of an inner filling showing septum, dental piates, and filling 

of cruralium without a cardinal process, X 3, paratype, Carnegie Mus. 2175. 

Horizon and locality same as preceding. 

Gs GepIAe NCES Si T2515). sbeciae ae Se eld emer Dae a cele: oad Shad wid ers «re wide ausicws 

(36) Brachial interior, 2, showing cardinal process, crura with hooks, sockets 

and socket ridges, figured specimen, 117209a; (37) pedicle interior showing 

“concave deltidial plates,’ small foramen, teeth, and large muscle area, 2, 

figured specimen, 117200b. 

Fernvale formation, quarry at Lawrence, southwest of Ada, Pontotoc County, 

Okla. 
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II 38 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

H. Ré@stetcellula:jmajor::(BRaymond Jz vecliidd. (eet de. dadeles i) hee. ce 

(38-42) Respectively anterior, posterior, side, brachial, and pedicle views of the 

holotype, X 1, Carnegie Mus. 2171. 

Valcour Gecestieal Valcour Island, Lake Champlain, Plattsburg (15’) Binds 

rangle, N. Y. 

PLATE 131 

ROSTRICELLULA 

A. Rosiricellula minnesotensts, (Sardeson) «0.6 .< 00s sssiccecece a's oe voce detest eens 
(1-5) Respectively pedicle, anterior, side, brachial, and posterior views of a com- 

plete specimen, X 1, hypotype, 118035a; (6, 7) brachial and side views, X 2, 

of the preceding. 

Platteville formation, 14 miles northeast of Dixon, Dixon (15’) Quadrangle, 

Ill. 
B:. Rosirtcellula sostrata Ulrich: and. ‘Goopels « aja. s.0-«'ro:0i5 <0 a cicaie «soto Syabeies <pereselere ala here 

(8-12) Respectively brachial, side, pedicle, anterior, and posterior views of a com- 

plete specimen, 1, hypotype, 117226a; (13-15) brachial, side, and pedicle 

views, X 2, of the preceding; (16) brachial view of another specimen, X 1, 

hypotype, 117226b. 

Pierce formation, Murfreesboro, Murfreesboro (15’) Quadrangle, Tenn. 

C. Rostricellula tumidula Cooper, new species..... a cbarant sdescvesiase: Chocasla tele panctemia Weaale i 

(17, 18, 21-23) Respectively anterior, brachial, pedicle, side, and posterior views 

of an imperfect specimen, X I, paratype, 98196a; (10, 20) side and brachial views 

of a large specimen, X I, holotype, 98196b; (24-27) respectively brachial, side, 

posterior, and pedicle views of a young specimen, X I, paratype, 98196c. 

Dryden formation, 4 mile west of Fullers Corner, 1 mile south-southeast of 

Big A Mountain, Big A Mountain (T.V.A. 204-SE) Quadrangle, Va. 

D., RROpr rer tes ais axe a2 tase he nF Tata ais Saywalns Bac lee mga aie & «paneer ok hails 

(28-32) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete specimen, X 2, figured specimen, 117235. 

Wardell formation (upper), Mannville School, Clinchport (T.V.A. 188-NW) 

Quadrangle, Va. 

is Rostriceliula. ovata. Cooper, new, ySpecies. ......0.0s.s + shia hey saslsdes womb entaabesiare 

(33-36) Anterior, brachial, pedicle, and side views, X 1, holotype, 117222; (37-39) 

brachial, pedicle, and side views, X 2, of the preceding. 

Dryden formation (= Wardell part), quarry just east of Virginia High- 

way 70, north of Powell River, 1.6 miles south of Jonesville, Ben Hur (T.V.A. 

170-NE) Quadrangle, Va. 

Ey Rosieiceliuia rostrata rich. and  Ce0pet..aiiutcte sacra? areca oe 2h 0c peerooins mentereeae 

(40-43) Respectively pedicle, brachial, anterior, and side views of a complete 

specimen, 1, hypotype, 117227; (44-46) side, brachial, and pedicle views, 
x 2, of the preceding specimen. 

Horizon and locality same as preceding. 

PLATE 132 

ROSTRICELLULA 

A. Rosiricellula elliptica Cooper, new SPecieS........cccce ccc cccdecevoecscvecsenees 

(1) View of the posterior of a cast of the interior, X 2, showing median septum 

slot and filling of cruralium without a cardinal process, paratype, 117217c; 

(2, 3) pedicle and anterior views of an imperfect specimen, X 2, paratype, 

117217b; (4) brachial view, X 2, of the holotype, 117217a; (5) brachial view 

of a large specimen, XX 2, paratype, 117217d. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

New Market formation, quarry 4 mile west of U. S. Highway 11, north bank 

of Middle River, Staunton (15’) Quadrangle, Va. 

BA Rostricellule, pristina,., (Raymond)... «044 dois qwasligeeed ets, olrliadat. 

(6-10) Respectively anterior, posterior, side, pedicle, and brachial views of a 

complete specimen, X 2, hypotype, A.M.N.H. 25047/2. 

Crown Point formation, Sloop Bay, Valcour Island, Lake Champlain, Platts- 

burg (15’) Quadrangle, N. Y. 

C. Rostricellula raymondi Cooper, MEW SPeCi€S. 0... os se cede ccc ccc cceseeceeeeeeces 

(11-15) Respectively posterior, pedicle, brachial, anterior, and side views of a 

complete specimen, X 1, paratype, 117225; (16-18) pedicle, side, and brachial 

views, X 2, of the preceding specimen. 

Crown Point or Valcour formation, Valcour Island, Lake Champlain, Platts- 

burg (15’) Quadrangle, N. Y. 

me Rostricellula Plena, (Hall). x <.....05 0s. «qhOEXws Heel. Sees). oeGe ewer ave ene 

(19, 20) Brachial and pedicle views of a large specimen, 1, hypotype, G.S.C. 

1040. 

St. Martin formation, Montreal, Quebec, Canada. 

E. Rostricellula basalaris Cooper, new SP€Ci€S.. 2.0... cece cee c nce csececcbbeccerees 

(21-25) Posterior, brachial, pedicle, side, and anterior views of a complete speci- 

men, X 2, paratype, 111458a; (26) brachial view, 1, of the same paratype; 

(27-29) pedicle, anterior, and brachial views of another specimen, X 2, paratype, 

I11458b. 
Mosheim formation, 4} mile southwest of Newhope Church, Vandiver (15') 

Quadrangle, Ala. 

F. Rostricellula basalaris Cooper, new SPecieS........eccccseccccccccccescsweseeees 

(30-32) Posterior, brachial, and side views of a small specimen, X 2, paratype, 

1115242; (33-36) respectively posterior, side, anterior, and pedicle views of a 

complete specimen, XX 2, paratype, 111524b; (37) brachial view of another 

specimen showing impression of median septum and cruralium filling, x 3, 

paratype, I11I524c. 

Lenoir formation (conglomerate), 4 miles south of Pelham, Bessemer Iron 

District (15’) Quadrangle, Ala. 

Gi, Rostricellula transversa ‘Cooper, New Species. . <2 ooo ce Soo ok k esc oe hee diwine 

(38-42) Respectively posterior, anterior, side, brachial, and pedicle views, X 2, 

of the holotype, 111545a. 

Bromide formation (Pooleville member—15 feet below the top), Colbert 

Creek SW} sec. 15, T. 1 S., R. 1 E., 5 miles southwest of Davis, Murray 

County, Okla. 

H. Rostaceliula: piatinensisy Henton) . i acutetise 08. Td ace tant desitadi eck carmen Tes 

(43-47) Respectively anterior, side, posterior, pedicle, and brachial views of a 

complete specimen, <1, hypotype, 111491; (48-51) respectively anterior, bra- 

chial, side, and pedicle views, X 2, of the preceding specimen. 

Plattin group (lower), Heck place, 14 miles south-southeast of River aux 

Vasses, Weingarten (15’) Quadrangle, Mo. 

PLATE 133 

ROSTRICELLULA 

A. Rostricellula triangulata Cooper, new SpecieS........c.ccc cece cccceccccvccceeees 

(1-5) Respectively posterior, anterior, side, brachial, and pedicle views, X 2, of 

the holotype, 111549a; (6) pedicle view, 1, of the holotype; (7-11) respec- 

tively posterior, anterior, side, pedicle, and brachial views of a specimen smaller 

than the holotype, X 2, paratype, 111549b. 
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II40 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

Mingan formation (60 to 75 feet above the base), Bald Island, Mingan Group, 

St. Lawrence River, Quebec, Canada. 

B. Rostricellula compressa Cooper, MEW SPECIES... 65... ccccccccccccccccceccvccecce 

(12) Brachial view of a young specimen, showing delthyrium, X 3, paratype, 

111481c. 

Lebanon formation, U. S. Highway 41, 3 mile south of Knox Branch, 9 miles 

southeast of Murfreesboro, Rutherford County, Tenn. 

CC) Rosiricellula. vartabtlts. Cooper, new. Speclesh.eeus Venikls see se ee eine eee 

(13-16) Respectively brachial, pedicle, anterior, and side views of a complete speci- 

men, X I, paratype, 117233; (17-19) side, pedicle, and brachial views, X 2, of 

the preceding. 

Ridley formation (Fascifera bed), 1 mile south-southeast of Cove Church, 

5 miles south of Chickamauga, Kensington (T.V.A. 106-SE) Quadrangle, Ga. 

D. Rostricellula variabilis Cooper, new SP€Ci€S......cccccccesccctedevccceveecedccle 

(20-23) Respectively side, pedicle, brachial, and anterior views of a complete 

specimen, X 1, holotype, 117232; (24-26) brachial, side, and pedicle views, X 2, 

of the preceding. 

Horizon and locality same as preceding. 

E, -Rostricellulsiiovata: Cooper; mew ispecies.® .40i2. Sila. devas yc aueeee ss. . Crest 

(27-31) Respectively pedicle, brachial, side, posterior, and anterior views of a 

complete, nearly perfect specimen, X I, paratype, 111532; (32-35) respectively 

anterior, brachial, side, and pedicle views, X 2, of the preceding. 

Wardell formation (above crinoid bed), Mulberry Gap, Powell Mountain, 

5 miles north of Sneedville, Sneedville (T.V.A. 170-SW) Quadrangle, Tenn. 

WK.) Rostricellula. acutsplicata Cooper; mew speciesigs Wot: (2282.22 eS PA 

(36) Brachial view of a complete specimen, X1, paratype, 1172124; (37-41) 

respectively posterior, pedicle, side, anterior, and brachial views of the preced- 

ing, X 2, showing details of ornamentation. 

Prosser formation (Zygospira bed), St. Paul, Minn. 

PLATE 134 

ROSTRICELLULA 

A. Rostricellila compressa Cooper, new species...) ) 0 elo. 

(1-5) Respectively anterior, brachial, side, posterior, and pedicle views, <1, of 

the holotype, 111481a; (6-9) respectively anterior, brachial, side, and pedicle 

views, X 14, of the holotype; (10) brachial view of the holotype, X 2, showing 

foramen and slight marginal thickenings on its rim. 

Lebanon formation, cut on U. S. Highway 41, $ mile south of Knox Branch, 

9 miles southeast of Murfreesboro, Rutherford County, Tenn. 

(11-15) Respectively posterior, anterior, side, pedicle, and brachial views of an 

obese specimen, X I, paratype, 111468. 

Lebanon formation, Columbia, Tenn. 

(16) Posterior portion of pedicle interior showing dental plates, X 2, paratype, 

111462a; (17) brachial interior, X 2, showing cruralium in normal view, para- 

type, 111462b; (18) brachial interior tilted to show sockets, socket plates, 
cruralium, and median septum, X 3, paratype, 111462c. 

Lebanon formation, 3 miles east of Murfreesboro, Rutherford County, Tenn. 

BO Rosiricellula.truncata, Cooper, new. species')34e2 Axo A Re ee 

(19-23) Respectively anterior, pedicle, side, brachial and posterior views of a fine 

specimen, X I, holotype, 117231; (24-26) pedicle, side, and brachial views of the 
holotype, * 13. 

Horizon and locality same as A, figs. 1-5, above. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

€) Rosiricellula parva Cooper, new species . .{s!O00F NE SRP UOR LL MU ee 

(27-31) Respectively anterior, posterior, side, pedicle, and brachial views of the 

holotype, X 2, 117223a; (32) brachial view of the holotype, X 1. 

Bromide formation (Pooleville member—middle of bed 2), Spring Creek, 

sec. 17, T. 2 S., R. 1 W., Murray County, Okla. 

D. Rostricellula ? angulata Cooper, new species) 0) 22. SEP AS PA. 

(33-37) Respectively brachial, anterior, pedicle, side, and posterior views of a 

complete specimen, I, paratype, 117214b; (38-42) respectively posterior, bra- 

chial, side, anterior, and pedicle views, * 1, of the holotype, 117214a; (43-46) 

respectively anterior, brachial, side, and pedicle views, 14, of the holotype. 

Lower part of dark gray shale under Eureka quartzite, north-facing nose of 

hill 8167, Martins Ridge, Monitor Range, Roberts Mountains (1°) Quadrangle, 

Nev. 

E. Rostricellula: transversa, Cooper, MEW SPECIES... 5... 5 voici ee iajee a wine dicisiv ble of oe « olaeleye 

(47-51) Respectively posterior, anterior, side, brachial, and pedicle views of a 

complete specimen with damaged beak, X I, paratype, 117229a; (52, 53) pedicle 

and brachial views, X 2, of the preceding specimen. 

Bromide formation (Pooleville member), + mile west of U. S. Highway 77, 

see; 25). 2S.) Riot dj) Carter County, ‘Okla. 

PLATE 135 

ROSTRICELLULA 

A. iRostriceliula amstie: (CN. Hi? Witichell }5 3 2..6 9222005. QUALITIES, HER A, 28, 

(1-5) Respectively anterior, pedicle, side, brachial, and posterior views of a com- 

plete specimen, X 1, hypotype, 24866a. 

Decorah formation (Spechts Ferry member), Elmira, Olmstead County, Minn. 

(6, 7) Two views of the posterior of the brachial valve showing the long crura 

and their bases, X 3, hypotype, 489432. 

Decorah formation (Spechts Ferry member), Chatfield, Fillmore County, 

Minn. 

Rostricellula missouriensis (Fenton and Fenton) .............cccceecccccccsceces 

(8-10) Pedicle, side, and brachial views of a silicified specimen, 1, figured 
specimen, 111488. 

Barnhart (or Macy) formation, 14 miles north of the Chicago Summer School 

Camp, Weingarten (15’) Quadrangle, Mo. 

Ci -Rostacellula torieritales a Billings) eee tet ee aes cea. thes ae leis ntar aaare siete. 

(11-15) Respectively anterior, side, posterior, brachial, and pedicle views of a 

complete specimen, X 2, hypotype, 1i1490a. 

Mingan formation, Harbor Island, Mingan Group, St. Lawrence River, 

Canada. 

D. Rostricellula nucleolata Cooper, new SPECIES. ...... cece c etc e een cc tesceccceee 

(16-20) Respectively pedicle, posterior, brachial, anterior, and side views, X 1, of 

the holotype, 48984a; (21-25) respectively pedicle, posterior, brachial, side, and 

anterior views, X 2, of the holotype. 

Platteville formation (lower buff = Pecatonica member), Minneapolis, Minn. 

E. Rostrecellula puichra! Coopet, Mew: SPCCtes es, ers soic sais sais o's 6 cal dias lays wings elas» oa.0'e a time 

(26-30) Respectively posterior, pedicle, anterior, brachial, and side views of a 

complete specimen, X 1, holotype, 117224b; (31-35) respectively posterior, ante- 

rior, pedicle, brachial, and side views, X 2, of the preceding specimen. 

Decorah formation (Guttenberg member—Rhinidictya bed), Mississippi River 

Bluffs, St. Paul, Minn. 
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F. Rostricellula wilsonae Cooper, new SPeCieS.........ccsccscccccccccccccccvcccces 655 

(36-39) Respectively anterior, side, pedicle, and brachial views of a somewhat 

laterally compressed specimen, X I, paratype, 117234b; (40-44) respectively 

anterior, pedicle, brachial, side, and posterior views of a complete specimen, X 1, 

holotype, 1172342; (45-48) respectively brachial, side, anterior, and pedicle 

views, X 2, of the preceding specimen. 

Aylmer formation (Rockcliffe member), 2 miles south of Rockland, Ontario, 

Canada. 

PLATE 136 

ROSTRICELLULA 

A. Rostricellula cunetformis (Fenton and Fenton) ...........0.cccccececcctcueceees 637 
(1-4) Respectively side, posterior, anterior, and pedicle views of a complete speci- 

men, X 1, hypotype, 111484g; (5) brachial view of a complete specimen, X 1, 

showing foramen, hypotype, 111484t; (6-9) respectively posterior, pedicle, bra- 

chial, and side views, X 2, of the preceding specimen; (10, 11) pedicle and ante- 

rior views of a specimen slightly wider than the preceding, 1, hypotype, 

111484-0; (12-15) pedicle, anterior, side, and brachial views of a young specimen, 

X 2, hypotype, 111484u; (16) pedicle interior showing adductor field, x 2, 

hypotype, 111484r; (17) pedicle interior showing dental plates, < 2, hypotype, 

111484a; (18) pedicle interior with part of brachial valve adhering and showing 

the long crural process from the brachial side, 1, hypotype, 111484q; (19) 

same view as the preceding of another specimen, 2, showing the brachial view 

of the crura, hypotype, 111484e; (20, 21) respectively 1 and X 2 views of 

the brachial interior showing median septum and cruralium, hypotype, 111484d; 

(22) fine brachial interior showing cardinalia, X 2, hypotype, 111484p. 

Barnhart (or Macy) formation, on the old road 1 mile northwest of the Chi- 

cago Summer School Camp, NW4SW3 sec. 32, T. 37 N., R. 9 E., Weingarten 

(15’) Quadrangle, Mo. 

B. Rosivicetlula, rosizata Wirichtand/ Copper. occas seiabwiict’s - cephsmmp yk aaeanell: « « 648 
(23-26) Respectively pedicle, anterior, posterior, and side views of a small speci- 

men, X I, hypotype, 111531a; (27-29) side, pedicle, and brachial views, Xx 14, 

of the preceding specimen; (30-34) respectively posterior, anterior, pedicle, side, 

and brachial views of a complete specimen, X 1, hypotype, 111531b. 

Dryden formation, on old road from Lone Mountain to Tazewell, 14 miles 

northeast of Lone Mountain, Tazewell (T.V.A. 154-NE) Quadrangle, Tenn. 

C. Rostricellula rostrata: Ulrich and ‘Cooper! 5752). Se 2c Raa ca aes ke 648 
(35, 36) Pedicle and brachial views, X 1, of the holotype, 108205a; (42) view of 

the pedicle beak of the holotype, X 4, showing ridges on sides of delthyrium; 

(37, 38) side and posterior views, <1, of a large paratype, 108205c; (39, 40) 

anterior and pedicle views, < 1, of another paratype, 108205b; (49) side of the 

preceding enlarged, 6, to show fine ornamentation; (41) pedicle interior tilted 

to show dental plates, < 2, paratype, 108205h; (44, 45) posterior part of brachial 

valve tilted and in normal view, X 4, to show the cruralium, median septum, and 

long crural process, hypotype, 111535; (46) another brachial interior showing 

the long crural process and cruralium, X 4, paratype, 108205d. 

Wardell formation, 7 miles southwest of Clinton, Clinton (T.V.A. 137-SW) 
Quadrangle, Tenn. 

(43) Pedicle interior showing dental plates, & 3, hypotype, 111541a; (47) brachial 

interior, < 2, hypotype, 111541b; (48) brachial view of a young specimen, X 2, 

hypotype, I11I54Ic. 

Dryden formation, 15 miles northeast of Loyston, Maynardville (15’) Quad- 
rangle, Tenn. 
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PLATE 137 

ROSTRICELLULA 

Page 

A. Rostricellula ? minuta Cooper, new! Species. iis . 10s ciel winie suede veloc bee e ee ces eens 640 

(1-5) Respectively anterior, brachial, side, posterior, and pedicle views, X 3, of 

the holotype, 117220a; (6) brachial view of another complete specimen, X 3, 

paratype, 11722o0b. 

Hermitage formation (lower), on Tennessee Highway 53, 1 to 14 miles south- 

southeast of Woodbury, Woodbury (15’) Quadrangle, Tenn. 

B. Rostricellula subtransversa Cooper, NeW SpeCieS.......-cccccccseececceccccccees 650 

(7-11) Respectively posterior, anterior, side, brachial, and pedicle views of a com- 

plete specimen, X 1, holotype, 117228b; (12-14) pedicle, brachial, and side views, 

X 2, of the preceding; (15, 16) respectively 1 and X 2 enlargements of a 

brachial exterior, paratype, 117228c; (17, 18) pedicle and brachial views of a 

specimen larger than the two preceding ones, 1, paratype, 117228a; (19) 

brachial view, X 2, of the preceding. 

Witten formation, 4 mile south of Heiskell, east side of road, Powell Station 

(T.V.A. 137-SE) Quadrangle, Tenn. 

C, Rostaceiinie .asalarts Cooper, MEW SPECiGS. vce 's avr: wes cece we cpg une ese cyae gees 632 

(20-24) Respectively posterior, brachial, pedicle, side, and anterior views of a 

complete specimen, X I, paratype, 111520a; (25, 26) brachial and pedicle views 

of another specimen, X 1, holotype, 111520b. 

Lenoir formation (3 feet above the base), east of U. S. Highway 11, 4 mile 

south of the hosiery mill, Lenoir City (T.V.A. 130-SE) Quadrangle, Tenn. 

DD ‘Rostacellaia ‘basalors Cooper, New SpeCtes.: « oc(o say. +s ace aa8 vcen ce tece ue tec aes 632 

(27-31) Respectively anterior, pedicle, side, brachial, and posterior views of a 

complete specimen, X I, paratype, 118036; (32, 33) brachial and pedicle views, 

x 2, of the preceding specimen. 

Lenoir formation (in basal vaughanite and ash-weathering beds), south bank 

of Southern RR., 14 miles southwest of Philadelphia, Philadelphia (T.V.A. 

130-NW) Quadrangle, Tenn. 

a. ED SEFSCCHOMIS. PICU CEIANL iss col S twa oc eicee Cols ste enaieus's = spade’ wre’ sle's'6' ss aes «a's siieae one ule 645 
(34-36) Pedicle, side, and brachial views, 1, of a small specimen, holotype, 

A.M.N.H. 530/1. 
Valcour formation, Chazy, Rouses Point (15’) Quadrangle, N. Y. 

BR. Rostricelula basatarss Cooper,” DGwW. "SPECIES oc. ne cep een cae cmos cepneets asastee ds 632 

(37, 41) Respectively pedicle, and side views of a small specimen, X I, paratype, 

111793a; (38-40) anterior, brachial, and pedicle views of a specimen larger 

than the preceding, I, paratype, 111793b; (44-46) brachial, side, and pedicle 

views, X 2, of the preceding; (42, 43) pedicle and side views of a large 

specimen, X I, paratype, I1I793c. 

Tumbez formation, Staunton Lime Company quarry, 4 to 3? mile north of 

Virginia Highway 250, 2 miles east of Staunton, Staunton (15’) Quadrangle, 

Va. 

Gi) Raseraietrahae cin Born av ote chases Fae Oi said isacidsos ace vod 5 icshuis mph © dpaua Ten tesiava nts adeenasamreude® s.° 656 
(47-51) Respectively posterior, side, anterior, brachial, and pedicle views, X 2, of 

the figured specimen, 117230; (52) brachial view, 1, of same. 

Bromide formation (Pooleville member—bed E of Cooper), Spring Creek, 

sec. 17, T. 2 S.. R. 1 W., Murray, County, Okla. 

H. Rostriceliula cf. .R. transversa Cooper, MEw.-SPeCieS. o:.. 40 eescec te gancisicencen ies 651 

(53-57) Respectively brachial, anterior, posterior, pedicle, and side views of a com- 

plete specimen, 1, figured specimen, 117230; (58-60) side, anterior, and 

pedicle views, X 2, of the preceding specimen. 
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Bromide formation (Pooleville member), cut on Oklahoma Highway 909, 

3 miles south of Fittstown, Pontotoc County, Okla. 

iheTeostriccliula encntalis, (Billings) 2.8 5. + vines stay Aa aietes ibdina e® vam ehaekiaate, 

(61-64) Respectively side, posterior, brachial, and pedicle views of one of Billings’ 

specimens, < I, hypotype, G.S.C. 2184; (65) brachial view, <2, of the same 

specimen. 

Mingan formation, Harbor Island, Mingan Group, St. Lawrence River, 

Canada. 

PLATE 138 

OXoPLECIA, PLECTOCAMARA, RHYNCHOTREMA, ROSTRICELLULA 

A, Riunchotveme wnetebescensy (tial jin: iy cod dais sss sow ev cceale clad seinen ay cans wees 

(1-5) Respectively anterior, posterior, side, brachial, and pedicle views, <1, of 

the lectotype, A.M.N.H. 707/1; (6) brachial view, X 2, of the same specimen 

showing slot of median septum; (7) posterior of the same, X 2, showing strong 

dental plates and impression of cruralium. 

Trenton formation, Middleville, Little Falls (15’) Quadrangle, N. Y. 

B.. O<oplecte: costellaie ‘Cooper 4 new sSpecies juss saan rdate vaio et ai aleione apsito cawes 

(8, 9) Respectively anterior and brachial views of an imperfect specimen, X I, 

holotype, 117126. 

Whistle Creek formation, road cut on U. S. Highway 60, 100 yards southeast 

of Whistle Creek, 2 miles northwest of Lexington, Lexington (15’) Quadrangle, 

Va. 

C... Rostricellulancoles ‘Cooper., NEW ASHECIES.. sil odensihrds oye Cafadccaiek sk ake we mecaraaste 

(10-14) Respectively pedicle, brachial, side, posterior, and anterior views of a 

nearly perfect specimen, < 1, holotype, 117216d; (15-19) respectively anterior, 

posterior, pedicle, side, and brachial views of a younger specimen, X 1, para- 

type, 117216a; (20-24) respectively anterior, posterior, side, brachial, and pedicle 

views of an obese specimen, X I, paratype, 117216e. Note small Acanthocrania 

on tongue of pedicle valve. 

Decorah formation (Ion member), road cut on county road, 1.1 miles east of 

U. S. Highway 52, south side of Cannon Falls, Goodhue County, Minn. 

D. Rostricellula acutiplscata. Cooper, mew (SPeCies . <3)5.606 6s aas smeib se a ce on 2 0 siainaseeise 

(25, 26) Pedicle and brachial views of a small specimen with deep sulcus, X 1, 

paratype, 117212b; (29-32) respectively side, pedicle, anterior, and posterior 

views, X I, of the holotype, 117212a; (33) brachial view, X 14, of the holotype. 

Prosser formation (Zygospira bed), St. Paul, Minn. 

(27, 28) Brachial and pedicle views of another small specimen, x 1, paratype. 

117213b; (34-38) respectively anterior, posterior, side, brachial, and pedicle views 

of a large, deeply sulcate individual, 1, paratype, 117213a. 

Prosser formation (Zygospira bed), Warsaw, Goodhue County, Minn. 

K. Rosmecciia ninsiies CN. H. Winchei\ascucmos orcs: tose cote visite deen ths mad 

(30) View of the posterior slope of the brachial valve, < 4, showing granules on 

shell, hypotype, 24866a. 

Decorah formation (Spechts Ferry member), Elmira, Olmstead County, Minn. 

F. Plectotamara tosteta’ Cooper, ‘ew species. oooh. feck cock eh ce ee reece eee 

(40) Interior of the pedicle valve showing spondylium, x 5, paratype, 1170434; 

(41) interior of the brachial valve, showing cruralium, X 5, paratype, 117943b; 

(42) same enlarged to X 10 to show greater detail. 

Lower Ward Cove formation, } mile southwest of Mount Eager Church, 

Powder Springs (T.V.A. 154-SW) Quadrangle, Tenn. 

G. Rhynchotrema wisconsinense Fenton and Fenton..............0-.eccceeceeceees 

(43-45) Interior of a pedicle valve respectively tilted to the side, from the poste- 
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rior, and in full view to show the large cardinal process, < 3, hypotype, 117210a. 

Decorah formation (Ion member), cut on county road 1.1 miles east of U. S. 

Highway 52, south side of Cannon Falls, Goodhue County, Minn. 

PLATE 139 

ROSTRICELLULA 

INO ROSUTACELLUIA FHANNESOLENSTS. ((SArGesOn)). scare sedans cele tee eae tee cte dg eietee ones 

(1-5) Respectively anterior, posterior, side, brachial, and pedicle views of a small 

specimen, 1, hypotype, 117219b; (6) brachial view, XX 2, of the preceding; 

(7-11) respectively posterior, anterior, side, pedicle, and brachial views of a 
large and nearly perfect individual, X 1, hypotype, 1172192. 

Platteville formation (McGregor member), from a quarry on Wisconsin 

Highway 81, 1 mile northwest of Ellenboro, Lancaster (30’) Quadrangle, Wis. 

B. Rostricellula rotundata Cooper, new SPECIES... 2.2... cece cece eesti eeeeees 

(12-16) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete and perfect specimen, 1, the holotype, 36550a; (17) brachial view of 

another complete specimen, * 2, paratype, 36550b; (18-22) respectively poste- 

rior, anterior, side, pedicle, and brachial views, 1, of the previous paratype. 

Swift Current formation, St. Joseph Island in St. Marys River, Ontario, 

Canada. 

C.- ‘Rostricellala' varicosta Cooper,’ new species 000202 20M. lV, Pees LDN 
(23-27) Respectively brachial, anterior, pedicle, posterior, and side views of a com- 

plete specimen, 1, holotype, 117238a; (28-30) respectively pedicle, side, and 

brachial views, X 2, of the same specimen; (31-34) respectively side, anterior, 

pedicle, and brachial views of another complete but narrower specimen, X I, 

paratype, 117238b; (35, 36) brachial and pedicle views, 2, of the same 

specimen. 

Lenoir formation (Douglas Lake member), 0.65 mile southwest of Williamson 

Chapel, Tallassee (T.V.A. 139-SE) Quadrangle, Tenn. 

D.. Rostricellula multicostata Cooper,’ new! spéciési). 2. 6c 5 Pe ee TS 

(37-41) Respectively posterior, pedicle, side, anterior, and brachial views of a 

large and perfect specimen, & 1, holotype, 117221a; (42-44) respectively bra- 

chial, side, and pedicle views, * 2, of the same specimen; (45-49) respectively 

posterior, brachial, pedicle, side, and anterior views of another complete speci- 

men, X I, paratype, 117221e; (50) brachial view, X 2, of the same; (51, 52) 

pedicle and brachial views of a partially exfoliated specimen, I, paratype, 

11722Ic; (53) anterior slope of the preceding, * 3, showing the smooth, rounded 

costae. 

Ellett formation (10 feet above the Knox dolomite), 1 mile south of Ellett, 

Blacksburg (15’) Quadrangle, Va. 

Bi ROStHACCING SD. Foose we owes se aise tale Ss Aes aie TA AO Oe: Pree eae sain te 

(54) Brachial view of the exterior, < 4, showing the microornamentation of the 

surface, figured specimen, 117237. 

Prosser formation (lower), road cut 1.2 miles east of U. S. Highway 52, south 

side of Cannon Falls, Goodhue County, Minn. 

PLATE 140 

IpIosPiRA, PROTOZYGA 

A. Protozyga magnicostata Cooper, Mew SPECIES.......... ccc cece ccc ces eceteeeues 

(1-4) Respectively brachial, side, pedicle, and anterior views of a complete speci- 
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men, X 4, holotype, 117245a; (5-8) respectively posterior, brachial, side, and 

pedicle views of a well-preserved individual, 4, paratype, 117245b. 

Bromide formation (Mountain Lake member—3o to 34 feet below the top of 

bed 10), Tulip Creek, SW4NW41iNE4 sec. 25, T. 2 S., R. 1 E., Carter County, 

Okla. 
(9) Brachial view of a large specimen, 4, paratype, 118040. 

Bromide formation (Mountain Lake member—bed 7), Spring Creek, sec. 17, 

T.2S., R. 1 W., Murray County, Okla. 

B. Prategssga rotunda; Goaper, new SpeCiess)-).3uid' os,isptasiere oeestaaydpiie =e Misr cen sored « fe 683 

(10-14) Respectively side, anterior, pedicle, posterior, and brachial views, X 4, of 

the paratype, 111435a; (15) pedicle interior, 4, paratype, 111435b; (16) bra- 

chial interior, X 4, showing low median septum and cardinalia, paratype, 111435c. 

Ridley formation, on U. S. Highway 27, 1 mile north of Rock Spring, Nicka- 

jack Gap (T.V.A. 113-SW) Quadrangle, Ga. 

€.>,Protosyga loeblichs. Cooper: new  SPECi€S ; ais;4eisa/.s/ss « Re: here Rae whe htee ees 679 

(17-21) Respectively posterior, anterior, brachial, side, and pedicle views of a com- 

plete specimen, X 4, holotype, 111412a. 

Bromide formation (Pooleville member—Ovoplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, approximately center sec. 35, T. 5 S., R. 1 E., Criner 

Hills, Carter County, Okla. 

D. Protozyga uniplicata Cooper, New SPECIES... 2... cc cee ee ecb chk ole ec eeue Je oatepilee 687 

(22-26) Respectively anterior, posterior, brachial, side, and pedicle views of a 

complete specimen, X 4, paratype, II11416a. 

Benbolt formation (lower), second road cut west of L. McDavid’s house, 

1 mile west of Rye Cove, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

E. Protozygaelongata: Gooper; new species. iatienc diiaen Jabs bad- Sees (Abas 677 

(27-31) Respectively anterior, brachial, side, pedicle, and posterior views of a 

small specimen, X 4, paratype, 117241c; (32-36) respectively posterior, anterior, 

side, brachial, and pedicle views of a large specimen, X 4, holotype, 117241a; 

(37) brachial view of a specimen intermediate in size between the two preceding 

and showing the foramen well, x 4, paratype, 117241b. 

Bromide formation (Mountain Lake member), ditch on the east side of the 

road 2,300 feet south and 2,000 feet west of the NE. corner sec. 36, T. 1 S., 

R. 1 E., 1 mile west of Dolese Brother’s Crusher at Bromide, Johnston County, 

Okla. 

F.. Protosyga extquat (all). ¢. oot Lationad, £98... RSE Ree ae eae 678 

(38-42) Respectively brachial, anterior, side, posterior, and pedicle views of a 

paratype, X 2, A.M.N.H. 714/1, 2b 

Trenton formation, Lewis County, N. Y. 

G. Protozyga tumida Cooper, néw Specitest' 2... 0. 22500 Joe. dd. OE 687 

(43-47) Respectively posterior, brachial, side, anterior, and pedicle views of a com- 

plete specimen, X 4, holotype, 111440. 

Effna formation, McNutt Quarry, 12 miles southwest of Bland, Burkes 

Garden (15’) Quadrangle, Va. 

H. Protozyga: rotunda Cooper, new Species ho 6 fF VY cP POA IR, Tee 683 

(48-52) Respectively anterior, side, pedicle, posterior, and brachial views of a com- 

plete specimen, X 4, paratype, 117248b. 

Wardell formation (Hesperorthis zone), quarry on Station Creek, 4 mile 
south of U. S. Highway 58, 2 miles east of Cumberland Gap, Wheeler (T.V.A. 

153-SE) Quadrangle, Va. 

I.) Pratosyga sotunda (Cooper, new. SpecieSaiiae2 «arcs (RB(R als CAS elas wrens 683 

(53-57) Respectively posterior, brachial, anterior, pedicle, and side views of a large 



PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

specimen, X 4, holotype, 111433a; (58) posterior of another specimen, 6, 

showing beak region, paratype, 111433b. 

Wardell formation (Hesperorthis zone), 0.3 mile southwest of Little Barren 

Church on old Tennessee Highway 33, Powder Springs (T.V.A. 154-SW) 

Quadrangle, Tenn. 

J. Protozyga rotundiformis Cooper, new 'SpeCieS .... cic cie cece eee lees ule deeawee 
(59-62) Respectively anterior, side, pedicle, and brachial views of a complete 

specimen, X 4, holotype, 117249. 

Lincolnshire formation (90 to 120 feet above the “Mosheim”), Evans Ferry 

section, on U. S. Highway 25E, 1 mile north of Indian Creek, Howard Quarter 

(T.V.A. 162-NW ) Quadrangle, Tenn. 

K.. Idtospiras?iwarthini- Cooper. news Species 15 . Leas OI PGT RE. 

(63-67) Respectively anterior, pedicle, side, posterior, and brachial views of a 

somewhat laterally compressed specimen, 1, paratype, Columbia Univ. 25919a; 

(68-72) respectively posterior, anterior, brachial, side, and pedicle views of an 

undistorted specimen, < 1, holotype, Columbia Univ. 25910b. 

Wappinger formation (top), railroad cut at Pleasant Valley, Poughkeepsie 

(15’) Quadrangle, N. Y. 

PLATE 141 

CycLospira, ProrozyGaA, ZYGOSPIRA 

Fe (Cuclosmira quidraia Cooper. ew. SPECIES. sncie os pe:s te coacuhass <5 ces ssoe smu, «0 eigiannss 

(1-4) Respectively pedicle, anterior, brachial, and side views of a complete speci- 

men, X 3, paratype, 117256b; (5-7) posterior, brachial, and side views of an- 

other specimen, X 3, holotype, 117256a. 

Edinburg formation (Liberty Hall facies—top), 4 mile south of Dunkard 

Church, 6.9 miles S. 80° W. of Natural Bridge, Natural Bridge (15’) Quad- 

rangle, Rockbridge County, Va. 

(8-12) Respectively pedicle, posterior, side, anterior, and brachial views of a com- 

plete specimen, X 4, paratype, 117255a. 

Edinburg formation (lower Nidulites zone), cut on U. S. Highway 11, Hupp 

Hill, 1 mile north of Strasburg, Strasburg (15’) Quadrangle, Va. 

B. (Zygospara maiuiing Cooper, NEW SPECIES <6 5 ec < cs nicm seisie nes sas s0 cas sine os oped cals 

(13-17) Respectively anterior, side, posterior, brachial, and pedicle views, X 4, of 

the holotype, 117261. 

Little Oak formation, hill east of Leeds, Leeds (15’) Quadrangle, Ala. 

Ce ZV GOSpita._ CAT CUlOTTS COOPET,, THEW SPECIES» siccs cuiessicisieeccc.ce dees oh tyicieg ssc porta 
(18-21) Respectively pedicle, anterior, side, and brachial views of a complete speci- 

men, X 2, paratype, 117250. 

Carters formation (just under the bentonite), north side of U. S. High- 

way 70S, 0.8 mile east of Readyville, Cannon County, Tenn. 

D:. Projozyga microscopica (Looper, WOW SHECIES. 0... 4. qs 64 s.cc «ness 9 s.0c cs 0 0.6 «nage 60 

(22-24) Brachial, side, and pedicle views of a complete specimen, XX 6, paratype, 

117244. 
Ward Cove formation, on Virginia Highway 82, 14 miles northwest of 

Lebanon, Lebanon (T.V.A. 205-NE) Quadrangle, Va. 

He, CUClOsPinG HreciOSG, \COODEL. MEW (SPCCIES ai. siait s.cia'ers ere 4.46 mia) +/ece vada cis tis © pu = = auwinj eb: 
(25-27) Pedicle, brachial, and posterior views of a complete specimen, X 2, para- 

type, 117253a; (28-30) pedicle, brachial, and side views of another complete 

specimen, X 2, holotype, 117253b; (31, 32) brachial and anterior views of a large 

specimen, 2, paratype, 117253c. 

Edinburg formation (Lantz Mills facies—g9o0 feet above Dinorthis transversa 

zone and go feet below Oligorhynchia zone), 0.6 mile northwest of the junction 
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of Virginia County Highways 616 and 621, Richpatch, Eagle Rock (15’) Quad- 

rangle, Va. 

F. Protozyga microscopica Cooper, new SPeCie€S..... 5020. s ees cove ceeecesereeees 681 

(33-37) Respectively posterior, anterior, side, pedicle, and brachial views, < 4, of 

the holotype, 117243. 

Lincolnshire formation (Hogskin member), 0.4 mile east-northeast of Red 

Hill, 44 miles west-southwest of Thorn Hill, Avondale (T.V.A. 162-SW) 

Quadrangle, Tenn. 

G: Protezygainasuta( Cooper, new species od. 2 ad sea). wellwuaree? esuleloowid. . 681 

(38-41) Respectively pedicle, anterior, brachial, and side views of a complete 

specimen, X 4, holotype, 117246a. 

Whistle Creek formation, on U. S. Highway 60, 100 yards southeast of 

Whistle Creek, 2 miles northwest of Lexington, Lexington (15’) Quadrangle, 

Va. 

H. Pratozyga:suplicata, Cooper, new Species. oi Jasbtsn «acd eaten). slacks. aS 8O) 687 

(42-45) Respectively anterior, brachial, side, and pedicle views of a well-preserved 

specimen, x 4, holotype, 111416b. 

Benbolt formation (lower), Brick Church, 14 miles west-southwest of Rye 

Cove, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

1. Protocega tumida Cooper. Mews, SPECIES: \a(.« Calan, 0:4 4 sjaece suid Aosie.e a a arden Wie mae eee ele 687 

(46-50) Respectively anterior, side, pedicle, posterior, and brachial views of a 

well-formed specimen, X 4, paratype, 111400. 

Effna formation, McNutt Quarry, 12 miles southwest of Bland, Burkes 

Garden (15’) Quadrangle, Va. 

J. -Protezyga mcolletitaCW inchellvang (SCHuchett,) ax «cays cz aces abe pia pecjac cena suet 682 

(51, 52) Side and brachial views of a complete but narrow specimen, X 2, 

hypotype, 49060a. 
Platteville formation, St. Charles, Winona County, Minn. 

(53-57) Respectively brachial, posterior, side, anterior, and pedicle views of a 

large specimen, X 3, hypotype, 24201a. 

Platteville formation, Elmira, Olmstead County, Minn. 

K,) Protozvga untplicata’ Cooper, new SPeCleS «<4 5 hc. + ais is 4 dowels so: balsuiee amnnice Sates 687 

(58-61) Respectively pedicle, side, posterior, and brachial views of complete speci- 

men, X 4, paratype, 111414a; (62) pedicle view of another specimen in a cluster 

of Polylopia billingsi (Safford), X 4, paratype, 111414c. 

Murfreesboro formation (top), west fork of Stone River, where it crosses 

U. S. Highway 70S, 14 miles northwest of Murfreesboro, Murfreesboro (15’) 

Quadrangle, Tenn. 

Ls Protavga. supervoa COOper” Hew SPECIES 3.05 6 dain do's 's 62 «ae caine © acu acsanue ket eis 686 
(63, 64) Brachial and pedicle views, X 2, holotype, 111455a; (65-69) respectively 

anterior, side, brachial, posterior, and pedicle views of the holotype, < 3, show- 
ing the ornamentation in detail. 

Auburn chert, 4 mile east of Auburn, Elsberry (15’) Quadrangle, Mo. 

PLATE 142 

CycLosPirA, HALLINA, ProtozyGa, ZYGOSPIRA 

A. Profoevga costaia: Coopers, Ne wiSPECIES <h.o.5.6- <ptieccainwssimers Setisaaok sehatath «heean 676 

(1-5) Respectively posterior, anterior, side, pedicle, and brachial views of a com- 

plete specimen, X 4, holotype, 117239c. 

Bromide formation (Mountain Lake member—io to 12 feet below top of 

shale), cut on Oklahoma Highway 18, sec. 11, T. 1 S., R. 3 E., 1.8 miles south 

of Sulphur, Murray County, Okla. 
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B. Zygospira circilarss' Cooper; nlew species ss 25 ou. PISS N Pa ee 

(6-10) Respectively anterior, posterior, side, pedicle, and brachial views, X 2, of 

the holotype, 111374a. 

Carters formation (upper), near Franklin, Franklin (15’) Quadrangle, Tenn. 

C. Zygespira lebanonensis: Cooper, new ‘speciess.2)0. carols Oe late ae cae Jha é 

(11-15) Respectively anterior, posterior, side, pedicle, and brachial views, X 3, of 

the holotype, 1113774. 

Lebanon formation, Shelbyville, Bedford County, Tenn. 
D:. Z2ygospira corcularts‘Coopet, Rew Species.) Wiis PS i ,  s FIs 

(16) Brachial interior showing imperfect spire and jugum, x 3, paratype, 111385. 

Carters formation, north side of U. S. Highway 70S, east of Hill Branch, 

1 mile east of Woodbury, Woodbury (15’) Quadrangle, Tenn. 

iH” ZYGOSPITG Variants Kenton and PEMtOi. sees cece tl cogs nes chee els cc @ cpclsin oleic elses 

(17-20) Respectively pedicle, posterior, side, and brachial views of a robust speci- 

men, X 2, hypotype, 111387a; (21-23) side, anterior, and pedicle views of a 

specimen younger than the preceding, 2, hypotype, 111387b; (24, 25) brachial 

interior of two specimens, one showing the cardinalia, the other showing the 

jugum, X 3, hypotypes, 111387e, 111387c. 

Plattin group (Macy formation—Zell member), loose on old road 3? mile 

northwest of Chicago Summer School Camp, SW4SW43 sec. 32, T. 37 N., 

R. 9 E., Weingarten (15’) Quadrangle, Mo. 

Be, Halhna sayordy Winchell and! Schuchenesme semis aes cc ns sre aiots ajs\e ce s Sivtcies ccls eae 

(26-28) Respectively pedicle, side, and brachial views of a complete specimen, 

X 3, hypotype, 123356a. 
Lebanon formation (middle), on U. S. Highway 41, 94 miles southeast of 

Murfreesboro, Rutherford County, Tenn. 

G. Provezyogarentgia CHAI) Tat vow. d ootacinae ecese atest ciieeitines s See are Neeaia aisles aeaee ties 

(29-33) Respectively anterior, posterior, side, pedicle, and brachial views of one 

of Hall’s cotypes of Protozyga exigua Hall, X 2, lectotype, A.M.N.H. 714/1, 2a. 

Trenton formation, Lewis County, N. Y. 
H.. Zygesiera ve curairosires | CHAI at Skee Tas aw tits See Sih e ss bls CEO RIE ae ares 

(36) Brachial view, X 1, figured specimen, 111389; (34, 35, 37, 38) respectively 

anterior, pedicle, brachial, and side views, X 2, of the preceding specimen. 

Trenton formation, Martinsburg, Port Leyden (15’) Quadrangle, N. Y. 

Cyclospira ? longa Cooper, new SPeCieS......... cee ccc cece ececeees Men ba rh aati 

(39-43) Respectively anterior, posterior, side, brachial, and pedicle views, X 4, of 

the holotype, 111390. 

Rysedorf conglomerate, near Albany, N. Y. 

Js, PLOCOZYVG GPS PNT oH re eee heen eee CRUE Rie RE ST ie eats BARE th 

(44-48) Respectively anterior, posterior, side, brachial, and pedicle views of a 

complete specimen, X 4, figured specimen, 111392a. 

Meadow marble, 2 miles southeast of Kiser, Meadow (T.V.A. 139-NW) 

Quadrangle, Tenn. 

K. Cyclospira parva: Cooper, fiew ‘species. is. 2001 0. SUE IV et ia 

(49-53) Respectively anterior, posterior, pedicle, side, and brachial views, x 4, of 

the holotype, 111391a. 

Bromide formation (Pooleville member—O-vroplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, approximately center sec. 35, T. 5 S., R. 1 E., Criner 

Hills, Carter County, Okla. 

. (Gyélespuaibisul ate nC mmons yd WS OTR FO TR 8G SR OTE AG IO LAG 

(54-58) Respectively posterior, pedicle, anterior, brachial, and side views of a well- 

preserved specimen, X I, figured specimen, 88272a; (59) brachial view, X 2, of 

same specimen. 
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Coburg formation (upper), quarry east of Black River below Copenhagen, 

Carthage (15’) Quadrangle, N. Y. 

M. . Cyclospira.sulcata ‘Cooper, new: SPeCieS ss... 66. snes cease clea OaUsaNwl sak 606 

(60-62, 64, 68) Respectively brachial, posterior, pedicle, side, and anterior views of 

a small specimen, 3, paratype, 111395a; (63, 65-67, 69) respectively posterior, 

side, anterior, pedicle, and brachial views, 3, of the holotype, 111395b. 

Sevier formation, 1 mile southeast of Whitehorn, Bulls Gap (T.V.A. 171-SE) 
Quadrangle, Tenn. 

PLATE 143 

Cyc osprrA, FASCIFERA, HALLINA, LATICRURA, PROTOZYGA, SPHENOTRETA, ZYGOSPIRA 

A Protesvga profunda.: Cooper, NEw: SPCCICSs)o «sc 0c. «nats < papsis waaients Sidie alas sdb gincecs 683 

(1) Brachial view, 1, of the holotype, 117247a; (2-6) respectively anterior, 

posterior, side, brachial, and pedicle views, X 2, of the holotype. 

Trenton formation, quarry near St. Francis de Salle, Montreal, Quebec, 

Canada. 
B. Cyelospira:quadrata ‘Cooper, Mew: SPeCi€S:. o's, 00:43: «atesineinge Sis ginialn eieleialciagsreiain ehnacaid 605 

(7-11) Respectively posterior, side, anterior, brachial, and pedicle views of a com- 

plete specimen, X 2, paratype, 117254. 

Martinsburg formation (part with Brongniartella and referable to the Salona 

formation), on Virginia County Highway 617 = 910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

Co HiallinarliratatGooper, new: SPeCteS. As cis cisiala ces a-e reise cielo e ere! eqathalainiers waite meus rene meld 689 

(12) Brachial view of a complete specimen,  X 3, holotype, Columbia Univ. 

26401 (1056). 

Benner-Stover formation, small quarry west of road, 1 mile south of Jackson- 

ville, Centre Hall (15’) Quadrangle, Pa. 

D. Zygospira, mediocostellata, Cooper, MEW SPECIES. »... 0 o0.0c0sels ssc ceaenscceencsisae 672 

(13) Brachial view of a complete specimen, 1, holotype, 117260a; (14-18) 

respectively anterior, posterior, brachial, side, and pedicle views, 2, of the 

preceding specimen. 

Sevier formation, in wagon road just northwest of divide, 13 miles from 

Bulls Gap, Mohawk (T.V.A. 172-NE) Quadrangle, Tenn. 

E., Laticrura latibrachiata Cooper, new Species. .10.¢ o.0100 00,00 view ejy die acieed 0% emulsion’ 981 

(19-23) Respectively anterior, posterior, pedicle, brachial, and side views of a com- 

plete specimen, X 2, paratype, 117264a; (24) pedicle interior, 2, paratype, 

117204b. 

Arline formation (lower), 100 yards south of the Negro Cemetery, 4 mile 

northeast of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

F. Laticrura heteropleura Cooper, new: Species is:siiiarw am: divwve eral o.s. e/a air ejsrelnyeyevete le bealsyeveras 980 

(25-29) Respectively anterior, posterior, side, pedicle, and brachial views of a com- 

plete specimen, 2, paratype, 117263d. 

Little Oak formation, junction main road and Bailey Gap road, SW4SW4 

sec. 13, T. 19 S., R. 2 W., 13 miles northeast of Newhope Church, Vandiver 

(15) Quadrangle, Ala. 

G. Fasetfeta $p3it (atid. Gdacs OSE ches eta SPOOLS Seaiseee eek ebinweads .. 1004 

(30) Exterior of the pedicle valve, x 3, figured specimen, 117321b; (31, 34) 

exterior and interior of the brachial valve, x 4, figured specimen, 11732Ic; (32) 

posterior view of an imperfect specimen, X 4, figured specimen, 11732I1a; (33) 

pedicle interior, < 4, showing small apical plate, figured specimen, 117321d; 

(35, 36) normal and side views of an imperfect brachial interior, X 4, showing 

brachiophore supporting plates and fulcral plates, figured specimen, 11732Ie. 
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Ward Cove formation (just above Nidulites), 4 mile west of Pounding Mill, 

north of U. S. Highway 19, Pounding Mill (15’) Quadrangle, Va. 

H. Sphenoiretavacuisrosies (Tiallyiseh) - (6). 8/2 Ree Lee. Soke 

a 

s 

(37-40) Respectively brachial, anterior, side, and pedicle views of a complete 

specimen, X 4, hypotype, specimen in Carnegie Mus. (no number). 

Crown Point formation, Valcour Island, Lake Champlain, Plattsburg (15’) 

Quadrangle, N. Y. 

Protozyga; clongata, Cooper, new. SPeciesiva)ayeysyays qarstara/are s)aysis b agehein db eyeie vias) Bela eeehe 

(41-45) Respectively posterior, anterior, brachial, side, and pedicle views, X 6, 

of the paratype, 111408a; (46) pedicle view showing foramen, X 8, paratype, 

I11408b. 
Bromide formation (Mountain Lake member), small anticline northwest of 

Galbraith Hotel at Bromide, Johnston County, Okla. 

Hallina saffords;Wanchell and) Schuchertiias s.gtaass 4 qq 4 de eined 4 a etejerdaisisisys ote si sis 

(47) Slab showing several complete individuals, X 3, hypotype, 117258a. 

Lebanon formation, 24 miles east of Priest, Franklin (15’) Quadrangle, Tenn. 

. Hallina:globularis. Cooper; new) species sas scisidas ee -\tep a tater 'ele De! orajenreewnte Biapiele 

(48-52) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete specimen, 4, holotype, 117257a. 
Auburn chert, 4 mile east of Auburn, Elsberry (15’) Quadrangle, Mo. 

PLATE 144 

LATICRURA 

. Laticrura pionadema Cooperpnewrspeciess: Soe 0 ieee. Oe baa SUSE UE. LOE 

(1-5) Respectively posterior, anterior, side, pedicle, and brachial views of a com- 

plete specimen, X 2, paratype, 1172692; (6-10) respectively posterior, anterior, 

side, pedicle, and brachial views of another complete specimen, X 2, paratype, 

117269-1; (11, 12) brachial and side views, 1, of the holotype, 1172721; 

(13-15) brachial, side, and pedicle views, X 2, of the holotype; (16) pedicle 

interior, X 3, showing long dental plates, paratype, 1172691; (17) the preceding 

specimen, X 3, tilted to show the edge of the dental plates, the angulation in 

them, and the apical plate; (18) another pedicle interior showing the form of 

the muscle area, X 2, paratype, 1172690k; (19) posterior part of the pedicle inte- 

rior showing the dental plates, < 2, paratype, 117272e; (20) brachial interior, 

x 2, paratype, 117272g; (21) brachial interior of the preceding specimen, X 6, 

showing brachiophores, supporting plates, cardinal process, and thin median 

septum; (22) same as preceding, x 6, but tilted to show notothyrial cavity, 

and bases of the brachiophores; (23) brachial interior showing long brachio- 

phores, X 2, paratype, 117269e; (24) same as preceding, 4, showing septum, 

notothyrial chamber, cardinal process, and brachiophores; (25) same as preced- 

ing, X 6, showing long brachiophores in detail. 

Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

B: Lacturm magna Coopers newuspeciesiaes TVs ek ike. OER SETI LUT. 

(26-29) Pedicle, posterior, brachial, and side views of a complete but somewhat 

crushed specimen, X 3, paratype, 117268a. 

Oranda formation, along the railroad, 4 mile west of Strasburg, Strasburg 

(15’) Quadrangle, Va. 

C. Laticrura® pronodema, Cooper; new ‘species’. fe els) 0 ae ek a UA. 

(30) Exterior brachial valve, X2, paratype, 117273; (31) pedicle exterior, X 2, 

paratype, 117274b; (32) plasticine replica of the brachial interior, X 2, showing 

notothyrial chamber and long median septum; (33) impression of the brachial 
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interior from which the preceding replica was prepared, X 2, paratype, 1172742. 

Edinburg formation (Cyrtonotella zone), just above the quarry } mile north- 

east of Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

PLATE 145 

HirRNANTIA, HOWELLITES, LATICRURA 

A. Laticrura latibrachiata Cooper, new SPeCi€S......... cece cee cece cet eeccccceesees O81 

(1) Brachial interior, 2, paratype, 117265k; (2) another brachial interior show- 

ing the long brachiophores, X 2, paratype, 117265a; (3) brachial view, x 1, of 

the holotype, 118041a; (4-8) respectively brachial, anterior, pedicle, posterior, and 

side views, X 2, of the holotype; (9) brachial view of another complete speci- 

men, X 2, paratype, 117205p; (10) pedicle interior, X 2, showing form of muscle 

area, paratype, 117265f; (11) another pedicle interior, 3, showing apical plate, 

paratype, 117265h; (12) apical portion of pedicle valve, <6, showing apical 

plate, paratype, 117265d; (13) brachial interior showing the long bladelike 

brachiophores, X 4, paratype, 117265b. 

Arline formation (middle), north side of wagon road in glade, 4 mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

B. Laticrura pionodema Cooper, new Species. sis. cee le oo ewe ewe ce cece ces 983 

(14) Brachial exterior of a large specimen, X 3, paratype, 117270b; (15, 16) 

pedicle and brachial views of a young specimen, X 4, paratype, 117270d; (17) 

brachial interior tilted to the side to show the long, bladelike brachiophore, 

X 4, paratype, 117270a; (18) same as preceding, X 4, but seen in normal view; 

(19) posterior part of same specimen as in preceding but enlarged 6 to show 

cardinal process, notothyrial cavity, and brachiophores. 

Edinburg formation (base of Liberty Hall facies), 1.8 miles S. 4° W. of 

Bethel Church, 5.9 miles due east of Harrisonburg, Harrisonburg (15’) Quad- 

rangle, Va. 

C. Laticrura magna’ Cooper) new species. .2y.uv. otsihenn Bee. Bide) Sale end eae ee es. 982 

(20) Plasticine replica of the pedicle exterior, < 2, holotype, 117267a; (21) plasti- 

cine replica of the brachial interior, 2, prepared from paratype, 117267b; 

(22) plasticine replica of the exterior of the brachial valve, X2, holotype, 

117267a, counterpart of mold from which plasticine replica in fig. 20 was pre- 

pared; (23) plasticine replica of the brachial valve, X 2, counterpart of mold 

used to prepare fig. 21. 

Oranda formation, 0.6 mile northwest of Linville Station, Broadway (15’) 

Quadrangle, Va. 

D.. Hirnantia sagittiferanGMeCoy ii Leite ice } os eel gehen) ee eee ie. 1005 

(24) Impression of the pedicle interior, 1, showing muscle area, hypotype, 

23960a; (25) impression of the brachial interior, X 1, hypotype, 23960f; (26) 

plasticine replica of the cardinalia, X 1, prepared from the following; (28) im- 

pression of the brachial interior from which the preceding replica of the interior 

was prepared, X 1, hypotype, 23960b; (27) plasticine replica of a laterally com- 

pressed brachial exterior, < 2, showing costellate ornamentation, prepared from 

hypotype, 23960. 
Bala, Hirnant Valley, Wales. 

E.\, Dawellatesspatiadeec ks basdwaws ations ds ko Gis, eaiedeeidas See) Gites. . 964 
(29, 30) Plasticine replicas of the exterior and interior of a brachial valve, x 2, 

showing the characteristic cardinalia, prepared from mold, figured specimen, 

838592. 

Upper Ordovician (Soudleyan), Allt Fawr, Meifod District, Montgomery- 

shire, Wales. 
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PLATE 146 

CyYcLoMYONIA, DALMANELLA, DIORTHELASMA, EREMOTREMA, LATICRURA, 

PAURORTHIS, PHRAGMORTHIS 
Page 

A. Laiscruma bronodema, COoper, DEW, SPECIES. «\5.0.55,0 «die. ceayn salen hin = eeipinae alogtialnicia 983 

(1-3) Interior, exterior, and side views of a pedicle valve, X 3, paratype, 117271g; 

(4) brachial interior, < 3, showing long flat brachiophores, paratype, 117271b. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 
B. Diorthelasma, parvum Cooper, DEW SPECIES. <0 oes soe sow os one ae wwiin oe sie mein 998 

(5-9) Respectively anterior, brachial, posterior, pedicle, and side views of a com- 

plete specimen, X 4, holotype, 117322a; (10) brachial view of another complete 

specimen, X 4, paratype, 117322b; (11) pedicle exterior, X 4, paratype, 117322c; 

(12) brachial exterior, X 4, specimen missing; (13) pedicle exterior, X 4, of 

preceding; (14-17) respectively normal, tilted, posterior, and inclined views of 

the brachial interior, X 6, showing muscle scars, brachiophore supporting plates, 

brachiophores, and fulcral plates, paratype, 117322d; (18) pedicle interior show- 

ing the muscle scars, X 6, paratype, 117322e; (19) brachial interior showing the 

brachiophore supports and cardinal process, X 6, paratype, 117322f; (20-22) 

three views of another brachial valve showing brachiophores, supporting plates, 

and cardinal process, X 6, paratype, 117322g; (23) another brachial interior 

showing muscle scars and cardinalia, < 6, paratype, 117322h. 

Horizon and locality same as preceding. 

C. Dalmanella. crassicostellata: Cooper,, MEW. SPECIES «0. s0.0 5 «+ ojay5)9 jayarererctieres inal sjojareteyy Se» 049 

(24-28) Respectively anterior, side, posterior, pedicle, and brachial views, X I, 

of the paratype, 117361a; (29, 30) the brachial interior in normal view and 

tilted to show the brachiophore supporting plates, X 4, paratype, 117361f. 

Hermitage formation (lower), on Tennessee Highway 53, 0.7 mile south of 

Woodbury, Woodbury (15’) Quadrangle, Tenn. 

D, Phyagonoarthss. butist, Cooper, Mew. SPSCiGSs, daa so: sah{s4u5 sie emnatoiesie > fata eso mayaiours 510 

(31, 32) Interior and exterior of a large pedicle valve showing the pallial trunks, 

X 4, paratype, 116960a; (33, 34) exterior and interior of the brachial valve 

showing septum and cardinalia, X 4, paratype, 116960b; (35, 36) respectively 

xX 3 and X 4.5 enlargements of a brachial interior tilted to show the median 

septum, paratype, 116960c; (37) brachial interior showing cardinalia, 3, 

paratype, 116960d; (38) brachial interior tilted to show the posterior edges of 

the long brachiophores, 4, paratype, 116960h. 

Horizon and locality same as A above. 

E.. Pauroriiis ponderosa -Cooper New SPOCIeS  « <.vejn «wjsie end die erere's bisrares « afe BE soy place 971 

(39-43) Respectively pedicle, posterior, side, anterior, and brachial views of a 

large and complete specimen, X 1, holotype, 117294a. 

Benbolt formation (lower), 0.2 mile south of the middle fork of Moccasin 

Creek, 14 miles south of Hansonville, Hansonville (T.V.A. 205-SW) Quad- 

rangle, Va. 

F, Cyclomyonia peculiaris Cooper, new SP€Ci€S.......... cece cece cee c ee eccceatecues 975 

(44-48) Respectively pedicle, posterior, brachial, side, and anterior views of a 

young, complete specimen, X 4, paratype, 117300a; (49, 50) exterior and interior 

of a young pedicle valve showing the callosity anterior to the muscle area and 

the pallial marks on each side of it, X 4, paratype, 117300b; (51, 52) side and 

exterior views of an adult pedicle valve, X 2, holotype, 117300c; (53) interior of 

the preceding pedicle valve, X 3, showing callosity anterior to muscle area; 

(54) interior of an imperfect pedicle valve showing the callosity anterior to the 

muscle area, X 2, paratype, 117300d; (55, 56) exterior and interior of a brachial 
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valve, X 4, paratype, 117300e; (57) imperfect brachial interior showing median 

ridge and muscle scars, < 3, paratype, 117300f; (58) brachial interior showing 

cardinalia, < 4, paratype, 117300g; (59) posterior part of a large brachial valve 

showing the adult cardinalia, % 4, paratype, 117300h; (60, 61) two small 

brachial valves showing muscle scars and genital markings, x 4, paratypes, 

117300i, 117300). 

Horizon and locality same as A above. 
G. Eremotrema biconvexum Cooper, NeW SPECIES... 2... keke ce cece cece eceencecs 

(62) Imperfect pedicle interior showing muscle scars and pallial marks, x 3, 

paratype, 117349. 
Horizon and locality same as E above. 

PLATE 147 

REUSCHELLA 

A. Reuschella cf. R. americana Cooper, new Species.........cccccccccccccccccserces 

(1) Exterior of the pedicle valve, 1, figured specimen, 117346a; (2) plasticine 

replica of the brachial valve, 1, prepared from figured specimen, 117346b; 

(3) impression of the pedicle interior, <1, figured specimen, 117346c; (4, 5) 

respectively X I and X 2 views of a plasticine replica of the brachial cardinalia, 

prepared from mold, figured specimen, 117346d; (6) impression from which the 

preceding was prepared, <2; (7) impression of the brachial interior, X 2, 

figured specimen, 117346e. 

Jacksonburg formation, 14 miles south of Annandale, Hunterdon County, N. J. 

B. Reuschella americana Cooper, Mew SPECi€S.. 2... 2... cece cece ese cceercunens 

(8) Exterior of the brachial valve, 1, plasticine replica of mold, paratype, 

110840f; (9) plasticine replica of the pedicle exterior, <1, holotype, mold 

110840b; (10) plasticine replica of another pedicle exterior, 1, paratype, mold 

110840a; (11) plasticine replica of the brachial exterior, 1, paratype, mold 

110840w; (12) impression of the pedicle interior, X 1, paratype, 110840c; (13) 

rubber replica of the pedicle interior showing the dental plates, I, prepared 

from paratype, 110840e; (14) impression of the pedicle interior, 1, showing 

the slots of the dental plates and the muscle area, counterpart of holotype, 

110840b; (15) enlargement of an impression of the pedicle muscle area, X 2, 

paratype, 110840d; (16) impression of the brachial interior, 1, paratype, 

1108401; (17) posterior part of preceding enlarged X 2 to show details of the 

impression of the cardinalia; (18) rubber replica of the cardinalia, 2, prepared 

from the preceding mold; (19) impression of the interior of another brachial 

valve, XI, paratype, 110840g; (20) rubber replica of the cardinalia of the 

preceding mold, X 2. 

Oranda formation, 0.6 mile northwest of Linville Station, Broadway (15’) 

Quadrangle, Va. 

PLATE 148 

Genus and species undet., PHRAGMORTHIS, REUSCHELLA 

At \Genistanduspectess TMGet.c se cat cerns cis hiclers eaters Mele creme n cine reeie cetne cracks cls 

(1, 2) Respectively 2 and X1 enlargements of an impression of the pedicle 

interior, figured specimen, 117068b; (3, 4) respectively 1 and X 2 enlarge- 

ments of an impression of the brachial interior, figured specimen, 117068a. 

Athens formation (base), 23 miles south-southeast of Riceville, Calhoun 

(T.V.A. 125-SW) Quadrangle, Tenn. 

B. Phragmonihiscoutisy Coopers lew Species... «sc. oot nevlerea creieiclete ccs Sales ccinelaiete 

(5) Exterior of the pedicle valve, < 3, paratype, 116947b; (6) pedicle interior 
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tilted to show callosity anterior to muscle area, X< 3, paratype, 116947a; (7) 

pedicle interior, X 3, showing teeth, paratype, 116947c; (8, 9) interior and exte- 

rior of a specimen preserving both valves in contact but broken through the mid- 

dle, showing high median septum and long, slender brachiophore, 4, paratype, 

1169471; (10) brachial interior, < 6, showing deep notothyrial cavity with traces 

of cardinal process and strong median septum, paratype, 116947h; (11) same 

specimen as preceding, X 6, but tilted to the side to show high median septum 

and long brachiophore. 
Edinburg formation (base of Liberty Hall facies, just above Botetourt forma- 

tion), 1.8 miles S. 4° W. of Bethel Church, 5.9 miles due east of Harrisonburg, 

Harrisonburg (15’) Quadrangle, Va. 

C. Phragmorthis butist Cooper), Mew" SPOCl€S 0s. s+ oc ole einjece cwicicisie aes spe ies oleae 510 

(12-17) Respectively anterior, side, posterior, brachial, pedicle, and brachial 

tilted so as to show delthyrium, X 2, holotype, 116959m; (18) pedicle interior, 

< 2, showing form of muscle area and callosity anterior to it and pallial trunks 

bounding it, paratype, 116959k; (19) brachial interior, X 2, paratype, 116959h; 

(20) same as preceding, X 4, showing deep notothyrial cavity; (21) preceding 

specimen, 4, tilted to show high median septum and elevated plates under 

adductor field and long brachiophore; (22) same as preceding, X 4, showing 

plates under adductor field and small cardinal process; (23) brachial interior 

tilted to show high median septum and iong brachiophores, X 3, paratype, 

116959-1; (24) another brachial interior tilted to show the long brachiophores 

and adductor plates, X 3, paratype, 116950d; (25, 26) pedicle interior in normal 

view and tilted to show form of muscle area and callosity anterior to it, X 4, 

paratype, 116959b. 
Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 
DD): SUR Ca Relig PEN OIS, ESASSICE \ cae) MR aps hw Sie ayer 3 al o aterm yh, opdidb" <Pancg rhs ohecahal Sdei eye sabes 978 

(27) Exterior of a partially exfoliated pedicle valve, X 1, paratype, 66169c; (28) 

partially exfoliated pedicle valve showing an impression of the muscle area, X I, 

lectotype, 66169d; (29) exterior of an exfoliated brachial valve, X I, paratype, 

66169b. 
Trenton Group (Sherman Fall formation), Shipyard Bay, Highgate Springs, 

St. Albans (15’) Quadrangle, Vt. 

PLATE 149 

FAScIFERA, LATICRURA, PAURORTHIS 

A. Fascifera dalmanelloidea Cooper, new SPeCieS...... ec cece cece eect e cree teens 999 

(1-3) Pedicle, side, and brachial views of a complete specimen, X 2, paratype, 

117308, 
Bromide formation (Mountain Lake member—top of bed 10), 4 mile west of 

U. S. Highway 77, NW} sec. 25, T. 2 S., R. 1 E., Carter County, Okla. 

B. Laticrura latibrachiata Cooper, mew SPECI€S......... 0.0 cece cece e eter teeeees 981 

(4-8) Respectively posterior, brachial, side, pedicle, and anterior views of a com- 

plete specimen, X 2, paratype, 117264c; (9) posterior view of the preceding, X 3, 

showing apical plate. 
Arline formation (lower), 100 yards southwest of the Negro Cemetery, 

4 mile northeast of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

C. Paurorthis magna Cooper, new SPeCi€S... 2... ccc cece ccc cencscnnecccerebeseeees 969 

(10-14) Respectively pedicle, brachial, side, anterior, and posterior views of a com- 

plete specimen, X 1, paratype, 117291b; (16, 18) side and brachial views of a 

complete specimen, X I, paratype, 11729Q1a. 
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Lincolnshire formation, Clinch Valley at Shiloh Church, Pressmens Home 

(T.V.A. 171-NE) Quadrangle, Tenn. 

(15, 17, 19) Brachial, pedicle, and side views of a complete specimen, X 1, para- 

type, 117286q; (20, 21) respectively X 1 and X 2 enlargements of a complete 

specimen seen from the brachial side, holotype, 117287b; (22) brachial view of 

another complete specimen, X 1, paratype, 117287a; (23) pedicle interior, X 2, 

showing thickened adductor area and pallial sinuses, paratype, 117286a; (24) 

brachial interior of a young specimen, X 3, paratype, 117286c; (25) brachial 

interior of an old specimen showing adductor scars and thickened brachiophores 

and cardinal process, X 3, paratype, 117286b. 

Lincolnshire formation (Hogskin member), 4 mile north and northwest of 

Eidson, Kyles Ford (T.V.A. 170-SE) Quadrangle, Tenn. 

D: Pauroritius fascifera (Cooper, Dew) SPECIES)... ¢.< 10% « pjapeiniajn bidjele sigesibit eine aim sale Jeeta? 

(26-29) Pedicle, anterior, side, and brachial views of a complete specimen, X 2, 

holotype, 117281a. 

Ward Cove formation, Inskip, military coordinates E.2, 604, 600-700/N 596, 

350, Fountain City (T.V.A. 146-SW) Quadrangle, Tenn. 

E. Payrorthis magna Cooper; new sspeciesisss'. sidelined. cyte bata lool tata 

(30) Brachial view of the complete specimen, X 2, paratype, 117289a; (31, 32) 

exterior and interior of the pedicle valve, X 2, of the preceding; (33) brachial 

interior, X 2, of the preceding. 

Lincolnshire formation (Hogskin member), on the road to Washburn, 3 miles 

west-southwest of Thorn Hill, Avondale (T.V.A. 162-SW) Quadrangle, Tenn. 

Be Laurorthis magna Cooper: New, Species. eins «c/oja0 cieisievsin ciejeicisieie sieie ee saisisicie eerie = 

(34) Exterior of the pedicle valve, X I, paratype, 117292a; (35-38) respectively 

brachial, side, posterior, and pedicle views of a complete specimen, X I, para- 

type, 117292b; (39) brachial view, X 2, of the preceding specimen; (42) brachial 

interior of a large specimen, X 2, 117292d missing; (43) interior of the pedicle 

valve, X 2, paratype, 117292c. 

Lincolnshire formation (Hogskin member), Sally Cleveland Farm, 3 mile 

southwest of Washburn, Dutch Valley (T.V.A. 154-SE) Quadrangle, Tenn. 

(40, 41) Brachial interior and exterior, X 2, paratype, 117288. 

Lincolnshire formation (Hogskin member), 0.4 mile east-northeast of Red 

Hill, 44 miles west-southwest of Thorn Hill, Avondale (T.V.A. 162-SW) 

Quadrangle, Tenn. 

G.  Paurorthis ponderosa: Cooper, NEW SPECIES. <'..5.0 Fa. foes coee cele ove eekicld dae cue eee 

(44, 45) Brachial and side views of a complete specimen, X I, paratype, 117294b. 

Benbolt formation (base), 0.2 mile south of middle fork of Moccasin Creek, 

14 miles due south of Hansonville, Hansonville (T.V.A. 205-SW) Quadrangle, 

Va. 

(46-48) Brachial, pedicle, and side views of a complete specimen, X 1, paratype, 

117203. 

Benbolt formation (base), west slope of hill 4 mile east of Cedar Point School, 

Hilton (T.V.A. 197-NW) Quadrangle, Va. 

(49, 51) Exterior and interior of the pedicle valve, 1, paratype, 1172954; 

(50, 52) exterior and interior of the brachial valve, 1, paratype, 117295b; 

(53) brachial interior, X 2, of the preceding specimen. 

Benbolt formation, on Virginia Highway 74, 54 miles east of the junction with 

U. S. Highway 54 (Tennessee Highway 71), Hilton (T.V.A. 197-NW) Quad- 

rangle, Va. 
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PLATE 150 

PAURORTHIS 
Page 

A. Paurorthis longa Cooper, new SPeCieS......eeeeee eee ce cece rene en ener carseseeees 968 

(1-5) Respectively pedicle, anterior, side, posterior, and brachial views of a com- 

plete specimen, X 2, holotype, 117282b; (6) brachial view of another complete 

specimen, X 2, paratype, 117282a; (7) side view of a third specimen, X 2, para- 

type, 1172821; (8) pedicle interior, X 2, showing deep delthyrial cavity, paratype, 

117282g; (9) pedicle interior showing ridge extending anteriorly from the front 

margin of the muscle area, X 2, paratype, 117282] ; (10) another pedicle interior, 

showing the teeth, their fossettes, and anterior median ridge, X 2, paratype, 

117282c; (11) brachial interior, < 2, showing adductor pits and brachiophores, 

paratype, 117282k; (12, 13) exterior and interior of the brachial valve, X 3, 

paratype, 117282e; (14) brachial interior of an obese specimen, X 2, showing 

deeply inset adductor scars and thickened brachial plates, paratype, 117282h; 

(16) fine brachial interior, X 3, showing cardinalia, paratype, 117282f. 

Arline formation, 100 yards southwest of the Negro Cemetery 4 mile north- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

(15) Brachial interior, showing cardinalia, X 3, paratype, 117283d. 

Arline formation, north side of wagon road in glade, 4 mile southeast of 

Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

B. Paurorthis fasciculata Cooper, new SpeCi€S.... 1+. ee ee eee cece recente ree tenes 965 

(17) Brachial view, X1, of the holotype, 117280a; (18-22) respectively side, 

anterior, posterior, brachial, and pedicle views, X 2, of the preceding specimen; 

(23, 24) respectively X 2 and X 3 views of the pedicle interior, showing the 

pallial sinuses exceptionally well developed, paratype, 117280b. 

Little Oak formation, intersection of the Bailey Gap road with the main road, 

13 mile northeast of Newhope Church, SWiSW3 sec. 13, E. (10). Saher Wy 

Vandiver (15’) Quadrangle, Ala. 

C. POOPIE SOE eae ec waste tees cw acter bale te siviae sone se maewlags 4.5 epic sisie cine sg 9073 

(25-29) Respectively anterior, side, posterior, brachial, and pedicle views, X 2, of 

a figured specimen, 117299a; (30) the preceding, X 1, in brachial view. 

Athens formation (base), 600 feet S. 40° E. of the railroad and highway 

crossing 1 mile northeast of Athens Courthouse, Athens (T.V.A. 125-NE) 

Quadrangle, Tenn. 

(31, 32) Respectively 1 and X 2 enlargements of an impression of the brachial 

interior showing the adductor scars and anterior pallial trunks, figured specimen, 

117298a; (33) another brachial interior impression showing the muscle scars and 

pallial sinuses, X 2, figured specimen, 117298b ; (34) another brachial interior 

impression, X 2, figured specimen, 117208c; (35) impression of the pedicle inte- 

rior, X 2, showing pallial trunks, figured specimen, 117298d; (36) another pedicle 

interior impression, showing the pallial and muscle marks, X 2, figured specimen, 

117298e; (37) exterior, X 2, of the preceding. 

Athens formation (base), just east of the road junction, 2} miles south- 

southeast of Riceville, Calhoun (T.V.A. 125-SW) Quadrangle, Tenn. 

PLATE I51 

PAURORTHIS 

A. Paurorthis macrodeltoidea Cooper, NeW SPECIES..... 2. ee eee eee eee eee ee cette eee 969 

(1) Brachial view, X1, of the holotype, 117284a; (2-5) respectively brachial, 

anterior, pedicle, and side views, X 2, of the holotype; (6) enlargement of the 

exterior of part of the brachial valve, X 6, paratype, 117285. 
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Bromide formation (Pooleville member), zone 13, 241 feet beneath the Viola, 

Spring Creek, sec. 17, T. 2 S., R. 1 W., Murray County, Okla. 

Loyal BU Colg 7 ay 0 Mie 2 ae ie ae IE a ete HER Ors 13\ fr ee te I Rr RR rs 
(7-11) Respectively posterior, anterior, side, pedicle, and brachial views of a com- 

plete specimen, * 2, figured specimen, 117302a. 

Sevier formation, + mile northeast of Miser, Louisville (T.V.A. 138-SE) 

Quadrangle, Tenn. 

C. Paarorthis fasciculata Cooper, new Species. oo... es sess. ms dpe cas vans oo cc as ns 

(12-16) Respectively brachial, posterior, pedicle, side, and anterior views, X 2, of 

the paratype, 117279a; (17) brachial view, X I, of the paratype; (18) enlarge- 

ment of the exterior of part of the same specimen, X 6, showing exopunctae on 

costellae. 

Arline formation (middle), north side of wagon road in glade, 4 mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

D: Baurertas parva: Chander) a. vise tye We eee NO Nan Ale he, ACER emend PO taht stig ally o 

(19) Brachial interior, 3, showing brachiophores and supporting tissue under 

them, figured specimen, 52314h. 

Walchow formation (B 11), vicinity of Leningrad, Russia. 

E. Paurorthisshinasa, Cooper, Me wySPECteS ¢o.saia's! Sin, «a tadce, atmos’ * ple dimmiennials sarees 5 

(20-24) Respectively anterior, posterior, side, pedicle, and brachial views of a 

complete specimen, X 2, holotype, 117297. 

Edinburg formation (middle Nidulites zone), Tumbling Run, 14 miles south- 

west of Strasburg, Strasburg (15’) Quadrangle, Va. 

F. | Paurorthts. ponderosa, Cooper; NEWiSPCClOS indies o.0)-:6\ctajsimein have SypteinlSiarescrmserase (efonais, waren 

(25) Brachial view of a complete specimen, XX I, paratype, 117296a; (26-29) 

respectively posterior, brachial, side, and pedicle views, X 2, of the preceding 

specimen. 

Shippensburg formation (Echinosphaerites zone), cut on U. S. Highway 40, 

west side of Conococheague Creek, 7 miles west of Hagerstown, Williamsport 

(15’) Quadrangle, Md. 

G. Paurortas catawlensis: Butts: . cattacnsist ide ofetsindo popiatabas te ® « ereerenaia: Somemeaee ate 

(30) Plasticine replica of the pedicle exterior, X 2, hypotype, 117276a; (31) 

plasticine replica of the brachial exterior, 2, hypotype, 117276b; (32) plasti- 

cine replica of another brachial exterior, < 2, lectotype, 99250c; (33) slab show- 

ing impression of pedicle and brachial valves, X 2, hypotype, 117276c; (34) im- 

pression of the pedicle valve showing muscle tracks, 2, hypotype, 117276d; 

(35) impression of the brachial interior, X 2, hypotype, 117276e; (36) interior 

of the brachial valve, 2, showing notothyrial chamber and high median 

septum, hypotype, 117277d. 

Botetourt formation, junction of Virginia Highways 311 and 114, 4 mile south- 

west of Catawba, Salem (15’) Quadrangle, Va. 

PLATE 152 

FASCIFERA 

A. Pascijeraisubcarinata: Ulrich and) Coopers saitt . 6... i216 vie a's nis d/o lee aie sls ces e ees 

(1, 4) Exterior and interior of a pedicle valve, X 2, hypotype, 123290a; (2) poste- 

rior of brachial valve showing cardinalia in side view, especially fulcral plate, 

X 3, paratype, 123290b; (3) posterior of brachial interior in full view, X 2, 

paratype, 123290c. 

Wardell formation, + mile north of Emory Road, 2 miles northeast of Hall 

Crossroad, Fountain City (T.V.A. 146-SW) Quadrangle, Tenn. 
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(5) Pedicle exterior, X 2, paratype, 108198b; (6) pedicle interior, 2, para- 

type, 1o8198f; (7) brachial interior, X 2, holotype, 108198e; (8) brachial exte- 

rior, X 2, paratype, 108198c; (9) brachial interior tilted to show supporting 

plates of brachiophores, X 2, paratype, 108198d; (10) brachial interior, X 3, 

showing lobate cardinal process and brachiophore supporting plates, paratype, 

1o8198g; (11) same as preceding, X 3, tilted to side to show fulcral plate; 

(12) brachial interior showing traces of pallial marks, X 3, hypotype, 117313a. 

Dryden formation, vicinity of Lone Mountain, Tazewell (T.V.A. 154-NE) 

Quadrangle, Tenn. 

(13) Interior of brachial valve showing pallial trunks, X 3, hypotype, 117316a. 

Dryden formation, near Tazewell, Tazewell (T.V.A. 154-NE) Quadrangle, 

Tenn. 

B. Fascifera stonensis (Safford) ......... ccc cece eee ee eee eee e eee e eee e nee e eee eees 

(14-18) Respectively posterior, pedicle, side, brachial, and anterior views of a 

large, complete specimen, X 1, hypotype, 117310a; (19) brachial view of the 

preceding, X 2, to show ornamentation. 

Dryden formation (30 feet above marble), road along Little Sycamore Creek, 

4 mile northeast of the west edge of the Howard Quarter (T.V.A. 162-NW) 

Quadrangle, Tenn. 

(20) Pedicle exterior, X 1, hypotype, 118082a; (21) same as preceding, X 2; 

(22) pedicle interior showing muscle scars, X 2, hypotype, 118082b; (27) bra- 

chial interior, < 2, showing brachiophore supports and cardinal process, hypo- 

type, 117311b; (28) slab showing group of valves, X 1, hypotype, 117311a; (30) 

brachial interior, X 2, hypotype, 118082c. 

Ridley formation (Fascifera bed), 1 mile south-southeast of Cove Church, 

5 miles south of Chickamauga, Kensington (T.V.A. 106-SE) Quadrangle, Ga. 

(23) Interior of the pedicle valve, X 2, hypotype, 117309e; (24) brachial interior 

of a partially silicified specimen, 2, hypotype, 117309b; (29) brachial exterior, 

X 1, hypotype, 117300g. 
Pierce formation, old Pierce Mill, on Tennessee Highway 10, just south of 

Walterhill, 74 miles north-northeast of Murfreesboro, Rutherford County, Tenn. 

(25) Brachial interior tilted to the side slightly to show the long brachiophore 

plates, small myophore, and long shaft of the cardinal process, X 3, hypotype, 

117312a; (26) the same specimen as preceding, X 3, tilted to show long cardinal 

process shaft and deep cavity formed by brachiophore plates. 

Dryden formation, 14 miles northeast of Loyston, Maynardville (30’) Quad- 

rangle, Tenn. 

PLATE 153 

FASCIFERA 

A. Fascifera subcarinata Ulrich and Cooper............eeeee cece eee cece eet ee ees 

(1) Brachial view of a complete specimen, I, hypotype, 123233a; (2-6) respec- 

tively posterior, anterior, brachial, side, and pedicle views, X 2, of the preceding. 

Dryden formation, on the west side of the sharp loop on the road down Flint 

Creek, Powder Springs (T.V.A. 154-SW) Quadrangle, Tenn. 

B. Fascifera sulcata Cooper, new SPeCi€S... 61... eee eee ee eect ee ete e rene eees 

(7) Brachial view of a complete specimen, X 1, holotype, 1173202 ; (8, 9) pedicle 

and brachial views, X 2, of the preceding specimen. 

Carters formation, near Franklin, Franklin (15’) Quadrangle, Tenn. 

C. Fascifera subcarinata Ulrich and Cooper........... see cece eee eee eee e eee ee eens 

(10-14) Respectively brachial, anterior, posterior, side, and pedicle views of a 

young specimen, X 2, hypotype, 117315a; (27) brachial view of a complete speci- 
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men, X 1, hypotype, 117315b; (28-32) respectively posterior, anterior, pedicle, 

side, and brachial views, 2, of the preceding specimen. 

Wardell part of Dryden formation (Hesperorthis bed), Lloyd Carter’s barn, 

0.8 mile by road northeast of the school at Rye Cove, Clinchport (T.V.A. 

188-NW ) Quadrangle, Va. 

(15-18) Respectively pedicle, side, brachial, and posterior views of a complete 

specimen, X 2, hypotype, 117319a; (26) brachial view, X< 1, of the same specimen 

as preceding. 

Ridley formation (lower), 1 mile west of the courthouse in Murfreesboro, 

Murfreesboro (15’) Quadrangle, Tenn. 

(19) Brachial exterior of a complete specimen, X 1, hypotype, 117317d; (20-23) 

respectively posterior, brachial, pedicle, and anterior views, X 2, of the preced- 

ing; (24, 25) posterior and brachial views of a specimen larger than the preced- 

ing, X 2, hypotype, 117317. 

Ooltewah formation, west side of Missionary Ridge, Chattanooga, Chatta- 

nooga (15’) Quadrangle, Tenn. 

D. Fascifera dalmanelloidea Cooper, new SPeCi€S....... cs eke cccceseseccccccesevece 

(33-37) Respectively pedicle, brachial, side, anterior, and posterior views of a 

complete specimen, X 2, holotype, 117305a; (38) brachial view of another com- 

plete specimen, X I, paratype, 117305b; (309) pedicle view of the preceding speci- 

men, X 2, partially exfoliated at the beak and showing the position of a dental 

plate. 

Bromide formation (Mountain Lake member—upper cystid bed), west side of 

Mountain Lake, E} sec. 22, T. 2 S., R. 1 W., Carter County, Okla. 

(40, 41) Brachial and pedicle view of a complete specimen, X I, paratype, 117306a; 

(42) brachial view, X 2, of preceding; (43) pedicle interior, X 2, showing form 

of muscle area and bowed-out dental plates, paratype, 117307d; (44) brachial 

interior showing cardinal process and brachiophore supports, x 3, paratype, 

117307b; (47) brachial interior, X 2, same as preceding showing cardinal 

process; (45) brachial interior tilted to the side to show fulcral plates and 

brachiophore supports, X 3, paratype, 117307a; (46) same as preceding in normal 

view, X 2, showing the brachiophore supports. 

Bromide formation (Mountain Lake member—Platycystites bed), Spring 

Creek, sec. 17, T. 2 S., R. 1 W., Murray County, Okla. 

E. Fasctfera dalmanelloidea Cooper, new SPeCi€S..........cccveccccccccccscscevens 

(48-50) Brachial, pedicle, and side views of a complete specimen, X 2, paratype, 

117304e; (51) brachial view, X 1, of same; (52) interior of an imperfect brachial 

valve, 2, showing brachiophore supports, paratype, 117304a; (53) another 

brachial interior, X 2, paratype, 117304d. 

Bromide formation (Mountain Lake member), 10 to 12 feet below the top of 

the purple and green shale in the cut on Oklahoma Highway 18, 1.8 miles south 

of Sulphur, Murray County, Okla. 

PLATE 154 

PIONODEMA 

A. Pionodema( circularis:;GN: iz, Warichell) .2sasicnas. atadensan ap doevteniv. ben exeidt..( 

(1-5) Respectively pedicle, posterior, side, anterior, and brachial views of a com- 

plete specimen, X 1, hypotype, 117323. 

Decorah formation (Ion member), St. Paul, Minn. 

B. Pionodemaciurcularis (Ne Hi. Winchell) x: ..anisakee .daebkewh ubestooienre. (aden 

(6) Brachial view of a complete specimen, 1, hypotype, 48683; (7-11) respec- 
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tively brachial, side, anterior, posterior, and pedicle views, X 2, of the same 

specimen as the preceding. 

Decorah formation (Ion member), 8 miles south of Cannon Falls, Goodhue 

County, Minn. 

C. Pionodema contadi (CNS Fe Winchell) 5 oer 0S. PEP OE Sd TI wee ehete 
(12, 13) Brachial and side views of a complete specimen, X 1, hypotype, 15749a; 

(14) brachial view, X 2, of the preceding. 

Platteville formation, Beloit, Rock County, Wis. 

D;) Pronodema minnesotensts Cooper. 2 i jo. sc ateweats chic s olte as siscteluceeesc es davies eh 

(15-19) Respectively anterior, posterior, brachial, side, and pedicle views of a com- 

plete specimen, X I, hypotype, 117327a. 

Decorah formation (Ion member ?), Fountain, Fillmore County, Minn. 

E. Pionodema minneapolis (N. H. Winchell) =P. subaequata (Conrad)............ 

(20-24) Respectively pedicle, posterior, side, anterior, and brachial views of a com- 

plete specimen, 1, hypotype, 48681a. 

Decorah formation (Spechts Ferry member ?), Minneapolis, Minn. 

Bis EAU ROHETRE WIRPUCOLE COODEE cae aed ae saxo Sieh ee Sass Gye, 4 Rick sumo ko sig Tintakeae ye ey 

(25-29) Respectively brachial, posterior, side, anterior, and pedicle views of a com- 

plete specimen, < 1, hypotype, 86571. 

Decorah formation (Spechts Ferry member), Elmira, Olmstead County, 

Minn. 

(30) Pedicle interior showing form of muscle area and pallial sinuses, XX 2, 

hypotype, 117341. 

Platteville formation ?, Janesville, Wis. 

(31, 32) Another pedicle interior, < 2, in normal view and tilted to show diver- 

gent dental plates, thickened adductor region, low median ridge, and narrow 

apical plate, hypotype, 117342; (33) view of the interarea, 4, showing large 

teeth, delthyrium, and narrowly swollen apical plate, same as preceding. 

Decorah formation (Spechts Ferry member), Fountain, Fillmore County, 

Minn. 

GC. Pond cash AB aia. patie dpe Bas gaerestnG EL «2 «2 whieh ataeieesat Siset J. 928k.0.0 
(34-37) Respectively brachial, side, posterior, and pedicle views of a complete 

specimen, X 2, figured specimen, 86583c; (38, 39) interior and exterior of a 

pedicle valve, 2, figured specimen, 86583a; (40) brachial interior, showing 

cardinal process and short brachiophore supports, X 2, figured specimen, 86583b. 

Chaumont formation, loose in bed of Black River, just below the dam at the 

head of the island, Watertown, N. Y. 

PLATE 155 

FASCIFERA, PAURORTHIS, PIONODEMA 

A. Pianadenid MA AUSCRIG VV MAE Gross ccaipia cium 6.65 Ve(ae 4 ans in bie > ac. oinmisih =ppe.nyeatane™ © © 

(1) Brachial view of a small specimen, 1, hypotype, Columbia Univ. 

26405 (1013)b; (2, 3) brachial and posterior views, X 2, of the preceding; (4-7) 

respectively brachial, anterior, side, and pedicle views of a complete and well- 

formed specimen, xX 2, hypotype, Columbia Univ. 26405(1013)a; (8) pedicle 

view, X 1, of preceding; (9, 10) brachial and pedicle views of a crushed but 

larger specimen than the two preceding, 2, hypotype, Columbia Univ. 

26405 (1013)c. 

Hatter formation (Hostler member), Waterside, Everett (15’) Quadrangle, 

Pa. 
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B. Paurorthis fasciculata‘Cooper, new species. 0. 20i). ele Ui. DUNG, OT 

(11-13) Brachial, side, and pedicle views of a complete specimen, 2, paratype, 

117280¢g. 

Little Oak formation, junction of Bailey Gap and main roads, 1} mile north- 

east of Newhope Church, Cahaba Valley, SW4iSW+3 sec. 13, T. 19 S., R. 2 W,, 

Vandiver (15’) Quadrangle, Ala. 

C. Pionodema subaequata (Contad) ; 2... saw errosit tates Bec tee oh o/kietetare Lcjetnatttel. ¢ koe 

(14-18) Respectively posterior, anterior, side, brachial, and pedicle views of a 

perfect specimen, 1, hypotype, 117232. 

Barnhart formation, cut on U. S. Highway 67, 0.2 mile south of Koch Valley 

School, 2 miles south of Barnhart, Jefferson County, Kimmswick (15’) Quad- 

rangle, Mo. 

D:. Pionodema: sulcata Coopet, mew ,/SPECieS .2.. < chs,at-,c.oehel- etale serete win epee aeteialeleiess eipisuctesse 

(19) Exterior of the brachial valve, < 2, paratype, 117338d; (20) brachial exte- 

rior, X 2, paratype, 117338c. 

Nealmont formation (upper shaly bed, Conradella fauna), southern (old) 

quarry of the National Lime Company, Shrader Station = Naginey, Lewistown 

(15’) Quadrangle, Pa. 

EK. Phanodema’ suicata Cooper, Hew SPECIES... s «a penshs osc cueusk ce ate metas amakic 

(21) Brachial view of a complete and nearly perfect specimen, <1, holotype, 

117337a; (22-26) respectively brachial, anterior, side, posterior, and pedicle 

views, X 2, of the preceding specimen; (27, 28) respectively * 1 and XX 2 views 

of the brachial interior showing pallial marks and flaring brachiophore support- 

ing plates, paratype, 117337b. 

Cave Creek formation (below the lower bentonite), on the L. and N. RR., 

100 yards south of the watertank, Hagan, Rose Hill (T.V.A. 161-NE) Quad- 

rangle, Va. 

(29) Pedicle interior, X 3, showing muscle area and short median ridge anterior 

to it, paratype, 117339a; (30) posterior of the brachial interior showing brachio- 

phore supporting plates set wide apart and thin-shafted cardinal process, X 3, 

paratype, 117330b. 

Cave Creek formation, on U. S. Highway 58, 31 miles east of Cumberland 

Gap, Wheeler (T.V.A. 153-SE) Quadrangle, Va. 

F. Fasctferaxsubcarinata (Ulrich and) Cooper 228 . SOG. PR, ES, Se 

(31) Brachial interior, 2, showing deep notothyrial cavity and subparallel 

brachiophore supporting plates, hypotype, 117314. 

Wardell formation (40 feet beneath Hesperorthis zone), Evans Ferry section, 

on U. S. Highway 25E, 4 mile north of Indian Creek, Howard Quarter (T.V.A. 

162-NW) Quadrangle, Tenn. 

G, Pramadena manuscula IWallardisig, 22 Geb oasis’ s.sce.0 disnie ie a/cacdcus xia: bs gianeee two ee 

(32-36) Respectively side, anterior, pedicle, posterior, and brachial views of a 

nearly perfect specimen, <1, hypotype, 117329a; (37-41) respectively side, 

anterior, pedicle, posterior, and brachial views, X 2, of the preceding specimen. 

Lebanon formation, Lebanon, Wilson County, Tenn. 

(42) Brachial interior, X 3, showing muscle scars, brachiophore supports, slender 

cardinal process, and deep notothyrial cavity, hypotype, 117328. 

Lebanon formation, near La Vergne, Rutherford County, Tenn. 

PLATE 156 

PIONODEMA 

A: (Peenodemna SaDGegUste “COOREAG) ©. Konies «25s ots 5.010 2m vopamibrominaemaresiae ban es Mag 
(1) Brachial view of a complete specimen, 1, hypotype, 117335a; (2, 3) brachial 

and pedicle views of the preceding specimen, 2, showing ornamentation. 
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Auburn chert (near top), Apex Station, C. B. and Q. RR., south of Elsberry, 

Elsberry (15’) Quadrangle, Mo. 

(4) Pedicle interior showing the elongate and subflabellate diductor scars, the nar- 

row adductor track, and the short, flaring dental plates, X 2, hypotype, 117336a; 

(6) brachial interior, X 2, showing flaring brachiophore supports, long-shafted 

cardinal process and sockets, hypotype, 117336c; (7) same as the preceding, 

X 2, tilted to show the brachial interarea, notothyrial cavity, myophore of the 

cardinal process, brachiophores, and fulcral plates; (8) same as preceding, X 2, 

tilted to side to show fulcral plates; (11) brachial interior tilted to show flaring 

brachiophore plates, 14, hypotype, 117336d; (12) cardinalia of the preceding, 

X 3, showing fulcral plate and brachiophores; (9) another brachial interior, X 2, 

showing the adductor scars and cardinalia, hypotype, 117336b; (10) same speci- 

men as preceding, X 2, tilted to side to show fulcral plate, brachiophores and 

their supporting plates. 

Barnhart formation, cut on U. S. Highway 61, 0.2 mile south of Koch Valley 

School, near Barnhart, Kimmswick (15’) Quadrangle, Mo. 

(5) Posterior part of brachial valve showing muscle scars, adductor track, and 

apical plate, < 3, hypotype, Y.P.M. S1359; (13) thin section of part of pre- 

ceding, ca. X 25, showing endopunctae. View shows punctae concentrated into 

linear arrangement along the costellae. Photograph by L. G. Henbest. 

Decorah formation (Guttenberg member ?), St. Paul, Minn. 

PLATE 157 

CRISTIFERINA, DALMANELLA, ONNIELLA, PAUCICRURA, PIONODEMA 

<) Oppped leanikee Pals Sic CD EC ACLs) ig: ancnayer ole 40° alotauane Wisstcniataye ‘sips nioe®: <usgeunnar os! dySieih gue tun haus’ San 

(1) Portion of the type slab showing a cluster of specimens, 1, type slab, 96362; 

(2) part of preceding specimen, X 2; (3) brachial and pedicle views of two 

specimens on the same slab as preceding, XX 2, paratypes, 96362c (brachial), 

96362d (pedicle). 

Curdsville formation, Pennington Gap, Lee County, Va. 

. Dalmmmelim gard COONer, NEW. SPECIES eco o9is 6p: xpspo 5, ope,s,0¢ ote b epee % sig vtele aco. as ag saps epee 

(4) Brachial interiors, X 3, paratype, 96362e, on slab above. 

Horizon and locality same as preceding. 

RO MMNC HEM CHIATIS  CRULEIGI We. aratiacsrs ie Staaten <yaiesaye «yep 4'=. ayn, = hela ase 5g sla gg #\ ayn weg yhaas me 
(5) Brachial interior, X 2, lectotype, 96362b; (6) pedicle interior, X 2, paratype, 

96362a, both on above slab. 

Horizon and locality same as preceding. 

Pionod2 pia: Subacamnta: CCORGAN ) ara bie ye sco sisldaciee aie seg wh iniape atid a olace: bina, Sara oven myn 

(7-11) Respectively brachial, posterior, side, anterior, and pedicle views of a com- 

plete specimen, 1, hypotype, 117335b; (12-14) pedicle, anterior, and side 

views of a somewhat larger specimen than the preceding, < I, hypotype, 117335a. 

The brachial view and xX 2 enlargements of the pedicle and brachial valves 

appear on pl. 156, A, figs. 1-3. 

Auburn chert (near top), Apex Station, C. B. and Q. RR. south of Elsberry, 

Elsberry (15’) Quadrangle, Mo. 

Crstiferina cristata Cooper: flew SpECies sien. 2): che <ieleiciee so ole eee c ctw ee son winters 

(15, 16) Brachial and pedicle views of an imperfect specimen, XX 2, paratype, 

117351a; (17) brachial interior, X 2, paratype, 11735Ic. 

Chatham Hill formation, Grayson Farm, 4 miles southwest of Bland, Bland 

County, Va. 

Pamticrana agitca CSArGeSOImy . suk eases ares 52 velo: Sais sparddey gelods ease oheint vate nyetes aisle a 
(18-22) Respectively posterior, anterior, side, brachial, and pedicle views of a com- 

plete specimen, X 2, figured specimen, 48701a; (23, 24) respectively X 2 and X 4 
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II 64 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

enlargements of the brachial interior showing cardinalia with brachiophores sup- 

ported by swelling of shell tissue in the notothyrial cavity, figured specimen, 

48701b. 

Prosser formation (Vellamo bed), Kenyon, Goodhue County, Minn. 

G. Cristtferinavcristata ‘Cooper; ‘new ‘species. y oo. Urea oe od wn ele el Sa 

(25-29) Respectively posterior, anterior, side, pedicle, and brachial valves of a com- 

plete specimen, X 2, paratype, 117353. 

Edinburg formation (Cyrtonotella zone), along railroad 4 mile west of Stras- 

burg, Strasburg (15’) Quadrangle, Va. 

PLATE 158 

CRISTIFERINA, DALMANELLA 

A. Daimanella rara Cooper; siéw ‘Species’s...). 2 SNe J Oe ce eee eee 

(1, 3) Exterior and interior of the pedicle valve, 2, paratype, 1173634; (2) 

exterior of the brachial valve, < 2, paratype, 117363g; (4, 5) brachial interiors 

showing weak development of cardinal process and deep notothyrial cavity, * 2, 

paratype, 1173638, e. 

Curdsville formation, 4 mile north of Sill, lat. 36°17’31”, long. 83°53'55”, 

White Hollow (T.V.A. 145-SW) Quadrangle, Tenn. 

B.. Crisitferina cristifera Cooper, New SPECIES. foe sect ee her eee atte neon totes 

(6-10) Respectively brachial, anterior, posterior, side, and pedicle views of the 

paratype, X 2, 117355a; (11) brachial view of the paratype, X 3. 

Oranda formation (base), section near dam on north side of Shenandoah 

River, 1.5 miles N. 61° E. of Edinburg, Edinburg (15’) Quadrangle, Va. 

c* Cristifering cristata Cooper, new’ Species fo... acca On eee cen Area ect memes 
(12-14) Brachial, side and pedicle views of a complete specimen, X 2, paratype, 

117353. 
Edinburg formation (Cyrtonotella zone), 4 mile west of Strasburg, Strasburg 

(15’) Quadrangle, Va. 

D: Delmaneiia winchells Cooper,new Name... vss. + <ce tase scm cones s ones mies asennad 
(15) Exterior of the brachial valve, x 2, figured specimen, 48758b; (16) brachial 

interior, X 2, figured specimen, 48758a. 

Decorah formation (Guttenberg member—Rhinidictya bed), Lake Street 

Bridge, St. Paul, Minn. 

E.. Dalmanelic. costelinia’ Cooper, New SBCCIES «jo .2, as) <1ao,c 6, abegha Selsad <b Bea uiodne cam: 

(17-20) Respectively pedicle, brachial, side, and anterior views of a narrow-hinged 

individual, 2, paratype, 117359a; (21-25) respectively posterior, anterior, 

brachial, pedicle, and side views of a complete specimen, X 2, holotype, 117350f ; 

(26, 27) pedicle and brachial views, X 1, of preceding specimen; (28) enlarge- 

ment, X 3, of holotype; (29) interior of the brachial valve, x 3, paratype, 

1173508. 
Oranda formation (lower), just west of the junction of Virginia County High- 

ways 617 = 910 and 777, on 777, 4 mile north-northwest of Green Mount Church, 

Broadway (15’) Quadrangle, Va. 

(30) Brachial impression, X 2, showing slots produced by brachiophore supports, 

paratype, 117360c; (31) plasticine replica, < 2, of the brachial interior prepared 

from the preceding impression; (32) brachial impression of a specimen smaller 

than the preceding, 2, showing impression of cardinalia, paratype, 117360b; 

(33) plasticine replica, 2, of the brachial interior prepared from the preceding. 

Oranda formation (base), 0.6 mile northwest of Linville Station, Broadway 

(15’) Quadrangle, Va. 
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EF. Dolmanellacsculftes Cooper; new» species yi!) si exciestctie ,s ol oecingi del d. 950 
(34-38) Respectively pedicle, brachial, side, posterior, and anterior views of a com- 

plete specimen, X 2, paratype, 117364a; (39) brachial view of a specimen larger 

than the preceding, X 1, holotype, 117364c; (40-44) respectively brachial, poste- 

rior, side, pedicle, and anterior views, X 2, of the holotype; (45) brachial inte- 

rior of a small valve, X 3, paratype, 117364d; (46) another brachial interior, 

X 3, paratype, 117364e. 
Martinsburg formation (part with Brongniartella and referable to the Salona 

formation), on Virginia County Highway 617 = 010, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

PLATE 159 

CRISTIFERINA, ONNIELLA, PAUCICRURA 

A. Payeterura, vrgintca: Cooper, new) 'Speciess:. £4).)..5 fieiacts c. cxpwketoul. ss dees. weld oc 958 
(1, 2) Plasticine replicas of the brachial exterior, X 2, paratypes, 123235a, 123235); 

(3) impression of the brachial interior, X2, paratype, 123235c; (4) plasticine 

replica of the brachial interior, X 2, prepared from the preceding impression; 

(5) impression of the pedicle interior, X 2, paratype, 123235d. 

Edinburg formation (siltstone 30 feet above Echinosphaerites zone), 14 miles 

south of Wadesville, Winchester (15’) Quadrangle, Va. 

B.. -Pauctcruramatutina: Cooper; Mew) SPECIES a. ..yijele oslo siaieicinle's slemiacicle dele » @eleeelees. 957 

(6) Brachial view, X 1, of the holotype, 111795a; (7-10) respectively side, ante- 

rior, brachial, and pedicle views, 2, of the holotype. 

Edinburg formation (Cyrtonotella zone), ravine at the switch 4 mile east of 

Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

(11) Pedicle and brachial interiors, X 2, paratypes, 117366a, 117366b. 

Shippensburg formation (lower part of Echinosphaerites zone), railroad cut 
2 miles southwest of Marion, Chambersburg (15’) Quadrangle, Pa. 

@uCrishferina ci. C. crestifera Cooper, new Speciesiiae. we-sre « 2crctens)s. 3 algeria aieuctevn teh 963 
(12, 13) Respectively 1 and X 2 views of a complete specimen, figured speci- 

men, 117358a. 

Dark shale under Eureka quartzite, north-facing nose of hill 8167, Martins 

Ridge, Monitor Range, Roberts Mountains (1°) Quadrangle, Nev. 

D. Paucicrura subplana Cooper; new SPecieS «shies oie. cbc eeie cls olileelecieie s olelew ubie dic 958 

(14-18) Respectively posterior, anterior, side, pedicle, and brachial views of a com- 

plete specimen, X 2, holotype, 123237a; (19, 20) brachial and pedicle views of 

another complete specimen, X 2, paratype, 123237b. 

Martinsburg formation (part with Brongmiartella and referable to the Salona 

formation), on Virginia County Highway 617 = 0910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

1B Omnsel auf er tele ( UME) yeas «wd 3 Bbase «, Tema vmatanssnekdls ute «fare tere tall « aye Rapid, auak ale he: snekeeamds 954 
(21-25) Respectively brachial, pedicle, side, posterior, and anterior views of a 

large specimen, X 1, hypotype, 117369a; (26) brachial view of the same hypo- 

type, X 2, to show details of ornamentation; (27-31) respectively pedicle, bra- 

chial, anterior, side, and posterior views of another complete specimen smaller 

than the preceding, X I, hypotype, 117369b; (32) brachial interior, < 1, hypo- 

type, 117360c ; (33) same as preceding, X 2, showing muscle scars; (35) poste- 

rior of preceding, X 3, showing short brachiophores and swellings supporting 

them; (34) another brachial interior, X 3, showing thickenings about the 

brachiophores, hypotype, 117360d. 

Curdsville formation, on U. S. Highway 58, 3 to 34 miles east of Cumberland 

Gap, Wheeler (T.V.A. 153-SE) Quadrangle, Va. 



1166 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

(36) Brachial interior, & 3, showing swelling on brachiophores and the suture be- 

tween, hypotype, 123238a; (37) pedicle interior, X 2, showing elongate adductor 

scars, and fossettes in teeth, hypotype, 123238b. 

Curdsville formation, 4 mile north of Sill, lat. 36°17’31”, long. 83°53'55”, 

White Hollow (T.V.A. 145-SW) Quadrangle, Tenn. 

PLATE 160 

CRISTIFERINA, EREMOTREMA, PAUCICRURA 

A. Paucierura virguuca Cooper, new species. 0 rues. cet e ee ets sence eaten ees 

(1, 2) Pedicle and brachial views of a complete specimen, X 2, paratype, 117367a. 

Edinburg formation (middle Nidulites zone), Tumbling Run, 14 miles south- 

west of Strasburg, Strasburg (15’) Quadrangle, Va. 

(3-5) Side, pedicle, and brachial views, X 2, of a specimen more robust than shown 

in figs. 1 and 2, holotype, 117308b; (6) pedicle interior, X 3, paratype, 117368c; 

(7) brachial interior, X 3, showing brachiophores with some thickening of shell 

tissue to support them, paratype, 117368{f; (8) brachial interior of a speci- 

men larger than the preceding but with little supporting tissue on the brachio- 

phores, X 3, paratype, 117368d; (9) brachial interior still larger than the pre- 

ceding showing some thickening supporting the brachiophores, X 3, paratype, 

117368e; (10) another brachial interior, < 3, paratype, 1173068g. 

Edinburg formation (lower to middle Nidulites zone), cut on U. S. High- 

way II, 100 yards south of Battlefield Crystal Caverns entrance, Hupp Hill, 

1 mile north of Strasburg, Strasburg (15’) Quadrangle, Va. 

B. Cristiferina cristifera Cooper, new ‘species... 02.00. eles LU Sak 

(11-14) Respectively posterior, side, anterior, and brachial views, XX 2, of the 

holotype, 117356a; (15) brachial view, X 1, of the holotype. 

Oranda formation, north fork of the Shenandoah River N. 61° E. of Edin- 

burg, Edinburg (15’) Quadrangle, Va. 

C.0Cristiferina cristata. Cooper,- new -Species 0s. WUE INO A OST ok RR BEE 

(16) Brachial view of a complete specimen, 1, holotype, 111794g; (17-21) 

respectively brachial, pedicle, posterior, anterior, and side views, X 2, of the 

holotype; (24, 25) respectively X 1 and X 2 enlargements of the pedicle interior, 

paratype, 111794c; (27) brachial interior, < 2, showing elongate ridge on the 

myophore, paratype, 111794d; (28) posterior of another brachial interior showing 

the cardinal process, X 2, paratype, 111794b. 

Chatham Hill formation, 1.2 miles S. 31° E. of Sharon Springs, Burkes 

Garden (15’) Quadrangle, Va. 

(22, 23) Pedicle and brachial views of a complete specimen, X 2, paratype, 

117352n; (26) pedicle interior showing thick teeth, x 2, paratype, 117352-o. 

Chatham Hill formation, Grayson Farm, 4 miles southwest of Bland, Bland 

County, Va. 

D. Crisisferina’ cristata ‘Cooper, new’ species i) P82. GRE ROR Lee 

(29) Brachial exterior of a complete specimen, XX 3, paratype, 117354a; (30) bra- 

chial interior, < 3, showing high myophore ridge, paratype, 117354b. 
Botetourt formation (Cybeloides bed), opposite dam on Shenandoah River, 

north side, 1.5 miles N. 61° E. of Edinburg, Edinburg (15’) Quadrangle, Va. 

E. Eremotrema biconvexwm Cooper, new Spe€CieS......... cece cece cece eee e ee ee ones 

(31-35) Respectively posterior, anterior, side, brachial, and pedicle views, X I, of 

the holotype, 117350a; (36-40) respectively posterior, anterior, side, brachial, 

and pedicle views, < 2, of the holotype; (43) brachial interior of an old speci- 

men, < 2, showing swellings obscuring the brachiophores and the anterior pallial 

marks, paratype, 117350c; (44, 45) brachial interior and posterior of brachial 
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valve showing swellings supporting brachiophores, and lobate cardinal process, 

> 3, paratype, 117350b. 

Benbolt formation (lower), south side of Mount Hagan School, Hilton 

(T.V.A. 197-NW) Quadrangle, Va. 

(41) Pedicle interior, showing deep and elongate notothyrial cavity and diductor 

scars extending anterior to it, X 2, paratype, 117348a. 

Benbolt formation (lower), 0.2 mile south of the middle fork of Moccasin 

Creek, 14 miles due north of Hansonville, Hansonville (T.V.A. 205-SW) Quad- 

rangle, Va. 

(42) Brachial interior, 2, showing thickenings on brachiophores and _ short- 

shafted cardinal process, paratype, 117347b. 

Benbolt (lower), east bank of a sinkhole, 300 feet south of Lakeview Church, 

on Virginia Highway 71, Moll Creek (T.V.A. 196-SE) Quadrangle, Va. 

PLATE 161 

CRISTIFERINA, DALMANELLA, ONNIELLA 

A: Dalmanelia sulcata Cooper, Mew: SPOCleS« .6....056< oe osns os ostemsetgeee tptetdier onlt se 

(1-5) Respectively brachial, pedicle, anterior, side, and posterior views of a large 

adult, I, paratype, 117365b; (6) another complete specimen, X 1, holotype, 

117365a; (7-11) respectively side, posterior, anterior, pedicle, and brachial views, 

2, of the holotype; (12) interior of the pedicle valve showing muscle region, 

X 2, paratype, 1232392; (13) another pedicle interior showing dental plates, 

X 3, paratype, 117365h; (14) interior of the brachial valve, <2, paratype, 

117365f; (15) interior of another brachial valve, X 2, showing short median 

ridge, paratype, 117365e; (16) interior of the brachial valve showing notothyrial 

chamber and cardinal process, X 3, paratype, 1173651. 

Hermitage formation (base), on the east side of U. S. Highways 70S and 41, 

4.2 miles southeast of Nashville, Hermitage (15’) Quadrangle, Tenn. 

B: Dabnaneila Fara Cooper Mew sspecies eases oe tece Sede s sc lecct cote sences esas 

(17) Brachial view, X I, of the holotype, 117362c; (18-22) respectively posterior, 

anterior, brachial, pedicle, and side views, X 2, of the holotype. 

Curdsville formation, on Tennessee Highway 33, 54 miles northeast of May- 

nardville, Maynardville (T.V.A. 145-SE) Quadrangle, Tenn. 

C. Onmelia.?. blanoconvesa Cooper, MCW SPECIES... 9.2. vro,0/2,0 sjeje'e nie nis + as, tiene dis Sala bisa 

(23-27) Respectively pedicle, brachial, side, posterior, and anterior views, X I, 

of the paratype, 117370a; (28) another complete specimen, 1, holotype, 

117370b; (29-31, 33, 34) respectively posterior, anterior, pedicle, brachial, and 

side views, X 2, of the holotype; (32) another complete specimen, X 2, paratype, 

117365c; (35) impression of the interior of a brachial valve showing slots 

formed by brachial process, 2, paratype, 117305d; (36) interior of the brachial 

valve showing cardinalia, X 3, paratype, 117365e. 

Hermitage formation (base), on Tennessee Highway 53, 0.7 to 1.5 miles south 

of Woodbury, Woodbury (15’) Quadrangle, Tenn. 

DD: Crastiferina) cristifera ‘Cooper, mew species) io. 00s 3 noe OEE EIS 

(37) Slab showing impressions of the interior of a pedicle valve and four brachial 

valves, X I, paratype, 117357b; (38) replica of the brachial interior, X 2, pre- 

pared from mold in upper left hand of preceding figure. 

Oranda formation, on the Bowman Farm, 0.3 miles east of U. S. Highway 11, 

1 mile southwest of Woodstock, Edinburg (15’) Quadrangle, Va. 
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PLATE 162 

DALMANELLA, PAURORTHIS, PIONODEMA 

Proncaema conrad, UN. El. VV MICHELL) |. Selassie cule aenetan ask as iia wialegwais oom oa: ee ieuapeie 

(1) Brachial view of a complete specimen, X I, hypotype, 117325a; (2-6) respec- 

tively anterior, pedicle, side, brachial, and posterior views of the same specimen, 

X 2, showing details of the ornamentation. 

Platteville formation (McGregor member), on U. S. Highway 52, 2 to 3 miles 

north of Fountain, Goodhue County, Minn. 

. Pionodema tennesseensis Cooper, NEW SPECIES......0cceccccccccscvcnccccececccs 

(7-11) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete specimen, X 1, holotype, 117340a; (12) brachial view of a somewhat im- 

perfect specimen, 2, showing ornamentation, paratype, 117340c. 

Hermitage formation (base), on the east side of U. S. Highway 70S and 41 

near its junction with Spence Lane, 4.3 miles southeast of Nashville, Hermitage 

(15) Quadrangle, Tenn. 

Dalmaneliavraran Coopers Tew Species tase ce wae ce es Pete ee eee 

(13) Brachial view of a young, complete specimen, 1, paratype, 117362b; 

(14-18) respectively anterior, side, posterior, brachial, and pedicle views, X 2, 

of the same specimen. 

Curdsville formation, on Tennessee Highway 33, 54 miles northeast of May- 

nardville, Maynardville (T.V.A. 145-SE) Quadrangle, Tenn. 

Paurorthis@catawb ensis Butts soot ce eek ek ce ae cee te ae te eae s ee eee ome. 

(19, 20) Side and brachial views of a large complete specimen, <1, hypotype, 

117278a; (21) same, X 2, to show ornamentation; (22) interior of the brachial 

valve showing the cardinalia and median ridge, 2, hypotype, 117278b; (23) 

impressions of the interior of two pedicle valves showing the muscle scars, X 2, 

hypotype, 117275. 
Blockhouse formation, 1.6 miles south-southwest of Toqua School, Vonore 

(T.V.A. 139-SW) Quadrangle, Tenn. 

Pionodema comerata Cooper, BEW (SPeClESs oi) sjasn el «0 Uiiis dere of dee Saeed Hale eddie es 

(24) Plasticine replica of the exterior of an imperfect brachial valve, X 2, para- 

type, 117343b; (25) plasticine replica of the exterior of a small pedicle valve, 

X 2, paratype, 117343i; (26) impression of the interior of a large pedicle valve 

showing the muscle scars and pallial impressions, X 2, paratype, 117343a; (27) 

impression of the brachial interior, 2, showing notothyrial chamber and long 

shaft of cardinal process, paratype, 117343m; (28) plasticine replica of the 

brachial interior showing median ridge, and notothyrial chamber, x 2, taken 

from paratype, 117343c; (20) side view of the brachial interior impression, x 2, 

paratype, 117343); (30) impression of a young brachial valve interior, << 2, 

showing notothyrial chamber, paratype, 117343-0; (31) plasticine replica of the 

brachial interior, X 2, prepared from mold, holotype, 117343k, showing elongated 

notothyrial chamber ; (32) small slab showing impressions of pedicle and brachial 

valves, X 1, paratype, 117343a. 

Sevier formation (Bacon Bend member, top, just under Bays red beds), 
4 mile northeast of Fourmile Church, Tallassee (T.V.A. 139-SE) Quadrangle, 

Tenn. 

PLATE 163 

APORTHOPHYLA, EICHWALDIA, INGRIA 

A. Eichwaldt@asubtmgonalys \Bainesier mire ice so citsicelc net tear ean clertlaiehsis tie aietere 

(1-3) Brachial, pedicle, and side views of a complete specimen, X 1, hypotype, 

92360d; (4, 5) exterior and interior of the posterior part of a pedicle valve, X 2, 
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hypotype, 92360f; (6) brachial interior, X 2, showing median ridge, paratype, 

G.S.C. 1145d. 

Rockland formation, Paquette Rapids, Ottawa River, Canada. 

B: Ingria\cloudi Imes and Cooper yyhstis, gc GOR ole W's ein. < alec esalone'e wm ole oles bibeie%efa, Sales 700 

(7-9) Brachial, pedicle, and side views of a complete specimen, X 1, hypotype, 

117550c; (10, 11) brachial and pedicle views of the preceding, X 2, showing the 

ornamentation; (12) brachial view of a small specimen, X 1, showing acute ears, 

hypotype, 117559e; (13) exceptionally well preserved pedicle interior, < 2, show- 

ing ridges developed anterior to the muscle area, hypotype, 117550j; (14, 15) 

respectively 1 and X 2 enlargements of another pedicle interior, showing the 

muscle area but only a slight development of the anterior thickenings, hypotype, 

117550d; (16) brachial interior, X 1, hypotype, 117559b; (17, 18) interior and 

posterior views of the brachial valve, XX 2, showing cardinal process, short 

median ridge, chilidium, and pallial marks, hypotype, 117550g; (19) posterior 

of the preceding, X 4, showing cardinal process and chilidium covering it; (20) 

brachial interior, X 2, showing pallial markings exceptionally well developed, 

hypotype, 117550f. 
Pogonip group (mottled zone 700 feet below the Eureka quartzite), base of 

first ridge east of Frenchman Flat, Las Vegas (1°) Quadrangle, Nev. 

C.. Aporthophylatyvpe Ulsieln and) Cooper a dcroxete. iu Sos ties ladys sland» sows dhwisle at 698 

(21) Impression of the brachial valve, X 2, showing pits left by pseudopunctae, 

syntype, 92866e; (22) plasticine replica of the brachial interior prepared from 

the preceding impression, X 2, showing orthoid cardinalia but pseudopunctate 

interior surface; (23) posterior of a brachial valve showing the cardinalia, 3, 

syntype, 92866h; (24) impression of the pedicle interior, < 1, hypotype, 117566, 

showing short, orthoid muscle scar. 

Upper Pogonip group (lower Rhysostrophia zone), about 1 mile above the 

entrance in Ikes Canyon, Toquima Range, Roberts Mountains (1°) Quadrangle, 

Nev. 

PLATE 164 

APORTHOPHYLA, TOQUIMIA 

A. Aporthaphylavaurora, (Billings) < .wetietgeee so OR SG ee SOUR. 608 
(1) Exterior of the pedicle valve, & 1, syntype, G.S.C. 560a; (2) same enlarged 

X 3, to show pits left by pseudopunctae; (3) impression of the brachial exterior, 

X 1, syntype, G.S.C. 560b. 

Table Head series, Point Rich, Newfoundland. 

Bi Magura wire Ciricd ane, OONer a. a ccs oc tus cur © cae cacieig. cutis oie torus ies Otis # wn ee teeiova 608 

(4) Pedicle view of a large specimen, X 1, hypotype, 117567e; (5) pedicle view 

of an incomplete specimen, X 1, with outline restored, hypotype, 117567j; (6) 

posterior of another specimen, showing the pseudodeltidium, > 3, hypotype, 

117567h; (7) plasticine replica of the pedicle interior, showing form of the 

muscle area indistinctly and the subperipheral rim, X 1, prepared from the fol- 

lowing; (9) impression of the pedicle interior showing the muscle area and the 

depression formed by the subperipheral rim, X 1, hypotype, 117567a; (8) exte- 

rior of a large pedicle valve, 1, with outline restored, plasticine replica of the 

exterior prepared from impression, paratype, 91595e; (10) pedicle impression, 

X I, counterpart to preceding, showing the large subflabellate muscle area; (12) 

enlargement of the muscle area, < 2, of the preceding; (11, 13) respectively 

xX 1 and X 2 views of a plasticine replica of the brachial interior prepared from 

the following; (14) impression of the brachial interior prepared by dissolving 

the shell away from the matrix to leave the impression, X 2, hypotype, 117567d. 
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Upper Pogonip group (Rhysostrophia zone), 1 mile above the mouth of 

Ikes Canyon, Toquima Range, Roberts Mountains (1°) Quadrangle, Nev. 

PLATE 165 

TAPHRODONTA 

A. Taphrodonta parallela Cooper, new Species 6.0) oss et kL eee 741 

(1) Brachial view, 1, of the holotype, 117562e; (2-6) respectively brachial, 

pedicle, side, anterior, and posterior views, < 2, of the holotype; (13) posterior 

of the holotype, 6, showing cardinal process, pseudodeltidium, and apical fora- 

men; (7) pedicle interior, X 3, showing peculiar teeth, muscle area, and pallial 

marks, paratype, 117562g; (8) same as preceding tilted to show fossettes in teeth 

and short flaring dental plates, * 3; (9) same view as preceding, X 4, showing 

dental plates, crural fossettes, and inner subperipheral thickenings; (10) deltidial 

region of the preceding, 5, showing pseudodeltidium and plates on inside of 

teeth; (11) same as preceding, < 2, showing structures in perspective; (12) 

another pedicle interior, tilted to show deposits on inside of teeth and delthyrium, 

x 3, paratype, 117562b; (14) another pedicle interior, 2, showing pallial 

marks and muscle area, paratype, 117562h; (15) posterior of preceding tilted 

to look into delthyrial cavity, X 4, showing slight median ridge at apex, deposits 

inside teeth, and genital marking; (16) brachial interior, < I, paratype, 117562i; 

(17) same as preceding but X 2, showing anterior pallial markings, cardinal 

process, and brachiophores; (18) same view, X 4, showing cardinalia and pallial 

markings in detail; (19) posterior view of the preceding, < 4, showing the nar- 

row cardinal process and long brachiophores; (20, 21) another and more perfect 

brachial interior, X 3 and X 2, showing the wide, elevated median region and 

the pallial mark on each side of it, paratype, 117562f; (22) posterior of the 

preceding, < 5, showing the cardinalia in greater detail. 

Upper Pogonip group (upper 30 feet), 1 mile above the entrance to Ikes 

Canyon, Toquima Range, Roberts Mountains (1°) Quadrangle, Nev. 

PLATE 166 

APATOMORPHA 

A.. Apatamorpha, pulchella .CRavanond) 5 oi: 0% « 20 amuceroyetimdinbs <scik Saude, eels ausreuhic <oabe ape tent 709 

(1-3) Pedicle, brachial, and side views of a complete specimen, x 2, hypotype, 

tr0901b; (5) brachial view of another complete specimen, 1, hypotype, 

t109o1a; (7, 8) pedicle interior impression and a plasticine replica prepared 

from it, X 2, showing dental plates and pallial marks, hypotype, 110900a; 

(10, II) another pedicle impression and the replica of the interior prepared from 

it, X 3, hypotype, 110900b; (12) another pedicle interior, < 3, showing a great 

development of the pallial marks, hypotype, 110900c; (13) a fourth pedicle im- 

pression, < 3, showing muscle and pallial marks, hypotype, 110900d; .(14) im- 

pression of the brachial valve, X 3, showing pallial marks and muscle scars, 

hypotype, 110900e; (15) plasticine replica of the brachial interior, X 2, prepared 

from hypotype, r10900f; (16) brachial impression, 2, from which the previ- 

ous view was prepared. 

Athens formation (base), roadside just east of intersection 24 miles south- 

southeast of Riceville, Calhoun (T.V.A. 125-SW) Quadrangle, Tenn. 

(4) Pedicle exterior, < 2, hypotype, 110895a; (6) exterior of the brachial valve, 

< 2, hypotype, 110895c; (9) pedicle interior, X 3, hypotype, 110896a; (17, 18) 

brachial interiors, 2, hypotypes, 110896b, 110896c; (19) same as fig. 17 but 

enlarged 3 to show median ridge and pallial marks, hypotype, 110896b; (20) 
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interior of an old brachial valve, < 3, showing thickened cardinalia, hypotype, 

110896d. 

Athens formation (base), 600 feet S. 40° E. of the railroad-highway crossing 

1 mile northeast of Athens courthouse, Athens (T.V.A. 125-NE) Quadrangle, 

Tenn. 

PLATE 167 

PALAEOSTROPHOMENA 

A. Palaeostrophomena resupinata Cooper, new SpeCieS...........-. cece e cece nent cece 

(1, 4) Brachial and posterior views, <1, of a complete specimen, paratype, 

111078c; (21) posterior of the preceding, 2, showing chilidium and simple 

cardinal process; (2, 3) brachial and side views, <1, of another complete 

specimen, paratype, 111078d. 

Benbolt formation (base), + mile east of Speers Ferry, Clinchport (T.V.A. 

188-NW) Quadrangle, Va. 

(5-7) Brachial, side, and pedicle views of a small specimen, I, paratype, 

117377d; (16, 17) posterior and brachial views, X 2, of the preceding; (8, 9) 

another complete specimen, X 1, pedicle and brachial views, paratype, 1173774; 

(19) posterior, < 2, of the preceding; (20) brachial view, X 2, of preceding; 

(11-15) respectively side, brachial, pedicle, posterior, and anterior views of a 

large complete specimen, 1, holotype, 117377h; (22, 23) respectively X 1 and 

X 2 enlargements of the pedicle interior, showing genital markings, pallial sulci, 

and muscle area, paratype, 1173772; (24) another pedicle valve, X 3, showing 

pallial marks, paratype, 117377c; (25) a third pedicle interior, 2, paratype, 

117377e; (26) brachial interior, < 2, showing septa and pallial marks, companion 

valve to preceding pedicle valve, paratype, 117377e; (27) brachial interior show- 

ing 3 septa bundled anteriorly, < 2, paratype, 117377{; (28) interior of an old 

brachial valve, X 3, showing genital markings, pallial sinuses, and cardinalia, 

paratype, 117377c, companion to pedicle valve fig. 24. 

Benbolt formation (lower), west slope of the hill 4 mile east of Cedar Point 

School, Hilton (T.V.A. 197-NW) Quadrangle, Va. 
(10, 18) Pedicle and side views of a large specimen, I, paratype, I11069a. 

Benbolt formation, just east of meridian 17’30”, east of Moccasin Creek, north 

edge of Mendota (T.V.A. 197-NE) Quadrangle, Va. 

PLATE 168 

GLYPTAMBONITES, PALAEOSTROPHOMENA 

A.. Glyptambonites glyptus: Cooper, new SPECIES. «onc a0 odiewe oie si eie denies sejaise sie meee 

(1) Plasticine replica of the brachial interior, X 2, from paratype, 123248a; (2) 

plasticine replica of the brachial exterior, showing also part of pedicle valve 

attached, X 2, from paratype, 123248b. 

Botetourt formation, 2 miles northwest of Brownsburg, Lexington (15’) 

Quadrangle, Va . 

B. Palaeostrophomena angulata Cooper, new SPeCieS.......... cece eee c ese cee cceees 

(3) Exterior of the pedicle valve, < 2, holotype, t11080a; (4) interior of the 

pedicle valve showing muscle area, pallial marks, and marginal indentations, X 2, 

paratype, 111084; (5, 6) respectively X 2 and X 1 views of a wide pedicle valve 

showing the interior, paratype, 111080b; (7) pedicle interior showing the 

elongate diductor scars, & 2, paratype, 111080c; (8) another pedicle interior, 

x 2, paratype, 111080d; (9, 10) pedicle valves retaining part of the brachial 

valve near the beak, < 2, paratypes, 111080e, 11108of. 
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Botetourt formation, cut at the junction of Virginia Highways 311 and 114, 

4 mile west of Catawba, Salem (15’) Quadrangle, Va. 

C. Palaeostrophomena subtransversa Cooper, new species. ...... 00. ceceeeeceeeeenee 707 

(11-13) Pedicle, side, and brachial views of a complete specimen, X 1, the holo- 

type, 111065g; (14-16) pedicle, brachial, and posterior views, >< 2, of the holo- 

type; (17) brachial view of another complete specimen, smaller than the holo- 

type, X 2, paratype, 1110651; (18) pedicle interior showing pallial and muscle 

marks, X 2, paratype, 111065e; (19) another pedicle interior, 2, showing good 

development of the pallial marks, paratype, 111065b; (20) brachial interior, x 2, 

showing median septa and cardinalia, paratype, 111065h; (21) another brachial 

interior showing median septum, notothyrial thickening, and pallial marks, x 3, 

paratype, 111065f; (22) posterior of a brachial valve showing narrow chilidium 

and simple cardinal process, X 3, paratype, 111065j; (23) another brachial inte- 

rior, X 2, showing pallial marks, paratype, 111065c. 

Arline formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

PLATE 169 

IsOPHRAGMA, PALAEOSTROPHOMENA, SOWERBYITES 

A. Isophragma subabbreviatum Cooper, Mew SPeCi€S.......eceeeccnccccecceccceeees 738 

(1) Brachial view, < 1, of the holotype, 110916a; (2, 3) posterior and brachial 

views, X 3, of the holotype; (4) brachial interior, < 3, of the holotype; (5) 

interior of a fragmentary pedicle valve showing anterior thickenings and pseudo- 

deltidium, 3, paratype, 110916b; (6) brachial interior, X 3, showing median 

ridge, holotype; (7) same view of the same specimen, X 3, tilted to show ante- 

rior edge of median ridge; (8) posterior of the brachial valve of the holotype, 

X 4, showing the cardinal process and sockets; (9) cardinalia of the brachial 

valve, < 4, of the holotype. 

Arline formation (middle), north side of wagon road in glade, 4 mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

B.. Sowerbyttes itviseprarus “CWallatd) o> ve sckas es oa cute cs cn ce eek ages cee wearenat.s 730 

(10) Brachial view of a complete specimen, X 2, hypotype, 117414b; (11) brachial 

interior, X 2, showing characteristic median septum, hypotype, 117414a; (12) 

pedicle interior showing callosities at anterior end of long diductor scars, 

X 2, hypotype, 11741 4c. 

Lincolnshire formation (Hogskin member), U. S. Highway 25E, north of 

Thornhill, Avondale (T.V.A. 162-SW) Quadrangle, Tenn. 

C. Palaeostrophomena superba Cooper, new SpecieS..........eccccesccceecececnnees 706 

(13) Exterior of a pedicle valve, 2, paratype, 117380. 

Arline formation, 1 mile northeast of Friendsville, Louisville (T.V.A. 

138-SE) Quadrangle, Tenn. 

(14, 16) Pedicle and brachial views of a complete specimen, X 2, paratype, 

111070f; (17) brachial view, X 1, of the preceding; (15, 18) pedicle and bra- 

chial views of a specimen larger than the preceding, X 2, holotype, 111070m; 

(19, 27-29) brachial, posterior, anterior, and side views, <1, of the holotype; 

(20-22) respectively X 1, X 2, and X 3 views of the pedicle interior showing the 

muscle and pallial marks, paratype, 111070-1; (23, 24) pedicle interiors, X 2, 

showing the pallial marks, paratypes, 111070p, 1110701; (25, 26) fragments of 

the brachial valve showing septum, X 2, paratypes, 111070h; 111070g. 

Horizon and locality same as A above. 
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TSOPHRAGMA 

Page 

A. Isophragma ricevillemse Cooper, NEW SPECIES... . <2. eevee seweccceersercneccce 737 

(1) Plasticine replica of the pedicle exterior, X 2, paratype, 110923g; (2) brachial 

view of a complete specimen preserving its shell, < 1, holotype, 110918a; (3-7) 

respectively brachial, pedicle, side, posterior, and anterior views, X 2, of the 

holotype; (8) impression of the pedicle interior showing the scalloped thicken- 

ings inside the anterior margin, X 2, paratype, 110923b; (9) plasticine replica 

of the pedicle interior prepared from the preceding, 2, and showing the ante- 

rior thickenings; (10) impression of the interior of another pedicle valve, X 2, 

paratype, 110923a; (11) plasticine replica of the pedicle interior, 3, prepared 

from the preceding mold; (12) impression of the brachial interior, showing the 

long duplex ridge, X 2, paratype, 110923c; (13) plasticine replica of the brachial 

interior, X 2, prepared from the preceding; (14) impression of another brachial 

interior, X 2, paratype, 110923d; (15) plasticine replica of the brachial interior 

prepared from the preceding mold, X 3, showing the double median ridge, 

cardinal process, and pallial marks. 

Athens formation (base), just east of the intersection, 2} miles south-south- 

east of Riceville, Calhoun (T.V.A. 125-SW) Quadrangle, Tenn. 

B;, dsaphraoging sulcaiien Cooper, new Species . ...,. = yen. ete fajase anes seca caemde vashhailis « 739 

(16) Brachial view of a poorly preserved specimen, X 2, holotype, 110917. 

Just above Lenoir formation with Maclurites and under the Pratt Ferry, 

0.15 mile southeast of Pratt Ferry, Blocton (15’) Quadrangle, Ala. 

C. Isophragma extensum Cooper, NEW SPECIES. 6... rccvece ese cecunccuveneessciein ces 735 

(17) Brachial view of a complete specimen, X 2, paratype, 117375. 

Little Oak formation, junction Bailey Gap and main roads, Cahaba Valley, 

SWiSW3 sec. 13, T. 19 S., R. 2 W., 1} miles northeast of Newhope Church, 

Vandiver (15’) Quadrangle, Ala. 

D. Isophragma) extensuan: Cooper.) MEW, SSPCCIES «jot a5. <:0'5,< sajeid e ni He <in/sidinysiomsbersbyaplieg Slee 735 

(18) Brachial view of a young specimen, X 2, paratype, 117376f ;(19-22) respec- 

tively anterior, pedicle, brachial, and side views of a complete, well-formed 

specimen, X 2, holotype, 117376a; (23) posterior of the preceding, X 3, showing 

cardinal process, chilidium, and pseudodeltidium; (24) brachial view of the pre- 

ceding, X 3, showing ornamentation in detail; (25) brachial view of a young 

and mucronate specimen, X 3, paratype, 117376e; (26) interior of an old pedicle 

valve, X 2, showing extreme thickening of the interior, paratype, 117376-1; (27) 

pedicle interior of a young specimen, showing anterior, subperipheral ridges, 

X 3, paratype, 117376c; (28) another pedicle interior of a young specimen, 3, 

paratype, 117376k; (29) brachial interior, X 4, showing duplex ridge, thick- 

shafted cardinal process, and brachiophores, paratype, 117376d. 

Arline formation, 100 yards southwest of the Negro Cemetery, 4 mile north- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

PLATE I71 

GLYPTAMBONITES, ISOPHRAGMA 

A. Isophragma exienswm. Cooper, NEW SPCCi€S..6.. 0. esc eee ecceccedeeeeeseseecees 735 

(1) Brachial view of a young but complete specimen, X 3, paratype, 110911d; 

(13) brachial interior, X 3, showing elevated ridge, paratype, I109I1a. 

Arline formation, 1,500 feet south of the mouth of Burnett Creek, Shooks 

Gap (T.V.A. 147-NE) Quadrangle, Tenn. 

(2) Brachial exterior of an imperfect specimen preserving both valves, < 2, para- 
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type, 110912; (3, 4) brachial and pedicle views of a young specimen, X 2, para- 

type, 110908¢; (5, 6) respectively X 2 and XI views of a pedicle valve, para- 

type, 110908d; (8, 9) respectively X 2 and X 3 enlargements of the interior of 

the preceding specimen; (7) exterior of another pedicle valve, X 3, paratype, 

110908c; (10, I1) respectively 2 and X 3 enlargements of the brachial inte- 

rior, showing median ridge and thick-shafted cardinal process, paratype, 110908a; 

(12, 14) interior of two young brachial valves showing duplex character of 

septum before it is thickened and grown together, X 3, paratypes, I10908b, 

I10908h. 

Arline formation (middle), north side of wagon road in glade, 4 mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

B. Glyptambonites musculosus Cooper, New SPECIES. ...... 2... cece sence cece ccccces 
(15) Plasticine replica of the pedicle interior showing the complicated pallial 

sinuses and the elongate diductor muscles, * I, prepared from paratype, 117390a. 

Oranda formation, 0.6 mile northeast of Linville Station, Broadway (15’) 

Quadrangle, Va. 

C. Isophragma extensum Cooper, NEW SPeCies’. 00 sng ic fos capes ny he aiedseees 5s ste & 

(16) Brachial view of a complete specimen, with outline restored, X 1, paratype, 

110909a; (17-19) side, pedicle, and brachial views of the preceding specimen, 

> 2, with outlines restored. 

Arline formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

D. Isophragma ‘biseptatum ‘Cooper, new SPECIES... 2... ccc. cc cae ees cas aes nines ces’ 

(20) Brachial view, 1, of the holotype, 110905a; (21-23) pedicle, side, and 

brachial views, X 2, of the holotype; (24, 25) pedicle and brachial views of an- 

other complete specimen, X 2, paratype, 110905c; (26, 27) respectively XI and 

X 2 enlargements of a pedicle interior, paratype, 117373a; (28) another pedicle 

interior, 2, showing subperipheral thickenings, paratype, 110905b; (29) bra- 

chial interior, X 2, showing median ridges and cardinalia, paratype, I10905d. 

Benbolt formation (40 feet above base), Green Valley, + mile southeast of 

Green Valley Church, 3 miles southwest of Lebanon, Brumley (T.V.A. 205-SE) 

Quadrangle, Va. 

E. Isophragma biseptatwm Cooper, new SpeCieS...... 0.02. eee c cece ect ccceeccccces 

(30) Brachial view of a complete specimen, X 2, paratype, 117374b; (31) impres- 

sion of the brachial interior, 2, paratype, 117374a; (32) plasticine replica of 

the brachial interior, 2, prepared from the preceding mold, showing the 

median septa. 

Botetourt formation, south side of U. S. Highway 60, 1 mile northwest of 

Lexington, Lexington (15') Quadrangle, Va. 

PLATE 172 

HESPERONOMIELLA, PAUCICOSTELLA, PTYCHOGLYPTUS, TAFFIA 

A. Poucicostella canadensis (Cooper, new xspecies. ouewen. aes Pet 

(1) Exterior of a pedicle valve, X 2, paratype, 117395a; (2) exterior of a fairly 

sulcate pedicle valve, 2, holotype, 117395b; (3) another pedicle valve, X 2, 

paratype, 117395c; (4) exterior of the brachial valve, X 2, paratype, 117395d; 

(5) a wide pedicle valve, X 2, paratype, 117395f; (6) brachial exterior, x 2, 

paratype, 117395e. 
Boulder in Mystic conglomerate, Range 6, Lot 21, 2.6 miles north and 4 mile 

east of Mystic, Stanbridge Township, Quebec, Canada. 

B. Pitychoglyptus 2? indies, Cooper, new species: oo Si 72h. Sores Fk 
(7) Pedicle exterior, X 2, paratype, 117392a; (8) plasticine replica of the brachial 
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exterior, X 2, paratype, 117392b; (9) another pedicle valve, x2, paratype, 

1232544. 
Table Head series, Table Point Cove and Table Point, Newfoundland. 

C. Piychoglyptus ? kindlei Cooper, new species. §. £22200. SE. 

(10) Plasticine replica of the brachial valve, < 2, paratype, 66290a; (11) plasti- 

cine replica of another brachial valve, 2, paratype, 66290b; (12) plasticine 

replica of the pedicle exterior, 2, holotype, 66290c. 

Boulder in Mystic conglomerate, Range 6, Lot 20, 24 miles north of Mystic, 

Quebec, Canada. 

D. Hesperonomiella quebecensis Cooper, new SPeCieS....... 22. cece cece eee eee 

(13) Impression of the brachial interior, X 1, showing main pallial trunks, para- 

type, 116849d; (14) another impression of the pedicle interior prepared by burn- 

ing shell, X 1, holotype, 116849a; (15, 16) respectively X 1 and X 2 enlarge- 

ments of a plasticine replica of the pedicle interior prepared from the preceding ; 

(17) impression of the brachial interior prepared by burning the shell, x 1, 

paratype, 116849b; (18, 19) respectively XI and X 2 views of a plasticine 

replica of the brachial interior prepared from the preceding mold; (20) exterior 

of the brachial valve, < 2, paratype, 11684of. 

Boulder in Mystic conglomerate, Range 6, Lot 21, 2.6 miles north and 4 mile 

east of Mystic, Stanbridge Township, Quebec, Canada. 

B. 2 agus planoconverd Bites. ..)6iocc nce Were oe es Oe ere Sa eee ek ED BOOS | 
(21) Views showing the brachial valve and the pedicle interarea, X 2, lectotype, 

71461b; (22) same as preceding, 24, showing pseudodeltidium and chilidium; 

(23) pedicle exterior, X 2, showing ornamentation, paratype, 7146!a. 

Odenville formation, 7 miles northeast of Pelham, St. Clair County, Ala. 

(24) Brachial exterior showing ornamentation of an exceptionally well preserved 

specimen, 14, hypotype, 91586; (27, 28) respectively * 14 and X 3 views of 

the interior of the preceding showing notothyrial cavity with a cardinal process, 

short brachiophores, short median ridge, and granulose interior. 

Odenville formation, along the railroad east of Odenville, 1,780 feet east of the 

highway crossing at railroad station in borrow pit, St. Clair County, Ala. 

(25) Interior of the pedicle valve showing pallial marks, 14, hypotype, 91590a; 

(26) median region of another pedicle interior, & 14, hypotype, 91590b. 

Odenville formation, about 8 miles southwest of Leeds, SE1NE+# sec. 10, 

T. 18 S., R. 1 W., Vandiver (15’) Quadrangle, Ala. 

(29) Posterior part of the brachial interior showing the cardinalia, < 3, hypotype, 

91588a. 

Odenville formation, on the northwest side of the railroad embankment about 

4+ mile northeast of Odenville Station, St. Clair County, Ala. 

PLATE 173 

GLYPTAMBONITES, LIMBIMURINA, MACROCOELIA, PAUCICOSTELLA, 

PTYCHOGLYPTUS, STROPHOMENA 

BA OPVEROG PLCS” ULY OUMCTESES NV INAS. Nee WOR Bracalcts cle cia'a'e'sls'd(aie'p ale nls slo's Wa eae ee ee 
(1-4) Respectively posterior, anterior, pedicle, and brachial views of a complete 

specimen, X 4, hypotype, 117308d; (5) brachial view of another complete speci- 

men, X 4, paratype, 117308e; (6) brachial interior showing septal ridges and 

delicate cardinalia, 5, paratype, 117308f; (7) cardinalia of the preceding 

specimen enlarged X 6, showing cardinal process and brachiophores. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) 

Quadrangle, Ala. 
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B. Ptychoglyptus virginiensis( Willanddias. 145) . 5 doogRI ds ogee ies «8 9k, A TOLRUKS. 

(8), Brachial view of a young specimen showing the concentrated wrinkles and the 

anterior nonwrinkled region, x 2, hypotype, 117398a; (9) exterior of the pedicle 

valve showing the same features as the preceding specimen, XX 2, hypotype, 

117398b; (10) brachial interior showing cardinalia and septal ridges, X 3, 

hypotype, 117398c; (11) posterior edge of the preceding brachial valve, x 5, 

showing cardinalia; (12) enlargement of the posterior end of the preceding 

specimen, X 10, showing the cardinalia. 

Horizon and locality same as preceding. 

C. Glyptambonites glyptus Cooper, new SPECIES... 2... ccc eee eee e cece sence eecseeens 

(13) Exterior of a small pedicle valve, X 2, paratype, 117387a; (14, 15) interior 

and exterior of a large pedicle valve, * 3, showing muscle scars, paratype, 

117387b; (16) exterior of a pedicle valve showing details of the ornamentation, 

X 4, paratype, 117387c; (17, 21) exterior and posterior of another pedicle valve 

showing the variable ornamentation and pseudodeltidium, < 3, paratype, 117387d; 

(18, 19) interior and posterior of a pedicle valve showing muscle scars and 

pseudodeltidium, X 5, paratype, 117387e; (20) a young pedicle valve in exterior 

view, X 4, paratype, 117387f; (22) posterior part of a brachial valve showing 

septal ridges and cardinalia, * 4, paratype, 117387g; (23) posterior of the pre- 

ceding specimen enlarged X 8, showing cardinal process. 

Horizon and locality same as preceding. 

D. Paucicostella, canadensis; Cooper, mew Species iiss ./ecslo rsd. Gelso a vial diells cual 2% 

(24) Pedicle exterior, X 3, paratype, 117394b. 

Table Head series (upper), Table Point Cove, Newfoundland. 

E. Strophomena crinerensis Cooper, MEW SPeCi€S.......cccceccccccsecccsccencveces 

(25-29) Respectively posterior, anterior, side, pedicle, and brachial views of a 

nearly perfect specimen, 1, holotype, 117718; (30) exterior of the pedicle 

valve X 2, showing details of the ornamentation. 

Bromide formation (Pooleville member), cobbly, light-colored limestone di- 

rectly above the green shale band, Spring Creek, N4 sec. 17, T.2 S., R. 1 W., 

Murray County, Okla. 

F. Moaerococka-duplisiriata ( Willard) eiicd aiedta. astee aloes Ae an Sarees 4 Se 

(31) Exterior of a somewhat exfoliated pedicle valve, X 1, hypotype, 117768. 

Lincolnshire formation (Hogskin member), 0.4 mile northeast of Red Hill, 

44 miles west-southwest of Thorn Hill, Avondale (T.V.A. 162-SW) Quad- 

rangle, Tenn. 

G. Limbimurina brevilimbata Cooper, new SpeCieS...........cccccccccccseseuecedel 

(32, 33) Pedicle and side views of a large specimen, < I, paratype, 117661a; (34) 

pedicle view of the same specimen, X 2, showing the frill and wrinkled 

ornamentation. 

Botetourt formation (0 to 10 feet of limestone beneath the Botetourt granu- 

lar bed), in the field on the south side of the road, 0.2 mile east of Strasburg 

Junction, Strasburg (15’) Quadrangle, Va. 

PLATE 174 

PTYCHOGLYPTUS 

A. Piychoglypbtusieirgimensis, Willard yo lipielercteiela 2 dbels-tolelarsis ee & aired eile ate oe Soi 

(1, 2) Interiors of two brachial valves showing cardinalia and varying degrees 

of thickening of adductor area, 3, hypotypes, 123285b, 123285e. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 
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B. Pijchoglyptisieirginiensis WW lard gaciannieins .teidwens sale. ah aaieiew ea Meee 
(3, 4) Respectively 1 and X 2 enlargements of an imperfect specimen, hypotype, 

II1052. 
Edinburg formation (Cyrtonotella zone), south side tracks, $ mile east of 

Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

C. Ptychoglypius ? matura Cooper, new SPeCi€S. «665.0 sjeaceeccdits ce cceenscesccses 

(5,6) Respectively X 1 and X 2 enlargements of the holotype, 111061. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

D. Ptychoglyptus pulchrus Butts =P. virginiensis Willard............00seeceeeees 

(7) Pedicle view, X 3, of the holotype, 71475. 

Horizon and locality same as preceding. 

EB. PEyechogl pins, car ginsenstsy WAM ALC «.< .) jeu jaioned.oss= ania Slane: a/ajsyhirh ya iste os mcaisroganers mbacutehd 3 

(8, 9) Exterior and interior of a nearly perfect specimen, 3, hypotype, 98231b; 

(10) brachial interior of an imperfect specimen, < 4, hypotype, 98231a; (11, 16) 

another pedicle exterior and interior showing the ornamentation and dental 

plates, X 3, hypotype, 98231b1; (12) another fragmentary brachial interior, x 4, 

showing the cardinalia, hypotype, 98231a1. 

Edinburg formation (Liberty Hall facies, base), 1.8 miles S. 4° W. of Bethel 

Church, 5.9 miles due east of Harrisonburg, Harrisonburg (15’) Quadrangle, 

Va. 

(13, 14, 17) Interior of three imperfect brachial valves, < 3, showing the Sower- 

byella-like cardinalia, hypotypes, 111042b, 111042a, and 111042c; (15) brachial 

view of a large specimen, X 2, hypotype, 111056. 

Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

PLATE 175 

GLYPTAMBONITES 

A. (Glypiambonites glyptus Cooper, new Species scsics aacaie dena. ses snosscevcecseacns 

(1) Brachial interior, X 3, showing median septum, and brachiophores, paratype, 

117386c; (2) another fragmentary brachial interior, < 3, showing median septum 

and slender brachiophores, paratype, 117386d; (3) plasticine replica of the 

pedicle exterior, X 1, paratype, 123250b; (8) same view as preceding, X 2; 

(4) posterior of the pedicle interior showing the muscle scars and pseudo- 

deltidium, X 3, paratype, 117386a; (5) exterior of an imperfect pedicle valve, 

X 3, showing details of the ornamentation, paratype, 117386b; (7) pedicle 

valve, X 1, holotype, 117383a. 

Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

(6) Exterior of an imperfect specimen seen in brachial view, X 2, paratype, 

117385b. 

Effna formation, McNutt Quarry, 12 miles southwest of Bland, Burkes 

Garden (15’) Quadrangle, Va. 

B. Glyptambonites musculosus Cooper, new SPeCi€S.........cceceeccccceucececeeess 

(9, 10) Respectively X 1 and X 2 views of a pedicle valve, showing the ornamen- 

tation, paratype, 117391. 

Oranda formation, along U. S. Highway 11, 14 to 2 miles southwest of Stras- 

burg, Strasburg (15’) Quadrangle, Va. 

C. Glyptambonites musculosus Cooper, Mew SPECi€S.. 1.0... cece cece cccceccccacccecs 

(11) Plasticine replica of the pedicle exterior, <1, holotype, 117390c; (12, 13) 

respectively 1 and X 2 enlargements of an impression of the pedicle interior 

817 

818 

818 

713 

715 

715 



1178 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

showing the muscle scars, pallial impressions, and slots produced by dental 

plates, holotype, 117390c, counterpart of preceding. 

Oranda formation, 0.6 mile northwest of Linville Station, Broadway (15’) 

Quadrangle, Va. 

PLATE 176 

GLYPTAMBONITES, PALAEOSTROPHOMENA 

A. Glyptambonites musculosus Cooper, Mew SPECIES. 2... 2. elec ese cet eteccnepes 

(1) Impression of the pedicle interior, 1, the mold from which the plasticine 

replica on pl. 171, B, fig. 15, was prepared, paratype, 117390a; (2) posterior of 

the preceding, 2, showing the impression of the muscle area with its long 

diductor scars; (3) posterior of an incomplete specimen, X 2, showing interareas 

of both valves, chilidium, simple cardinal process, and pseudodeltidium, para- 

type, 117388d; (4) impression of part of the posterior of the brachial valve 

showing genital markings and muscle scars, X 2, paratype, 117388c; (5) plasti- 

cine replica of the cardinalia of the brachial valve, X 2, prepared from the 

preceding mold, showing septa, cardinal process, and brachiophores. 

Oranda formation, 0.6 mile northwest of Linville Station, Broadway (15’) 

Quadrangle, Va. 

B. Palaeostrophomena ? rugosa Cooper, New SPECIES.........2ccecesscccceccccsevcs 

(6, 7) Respectively 1 and 2 enlargements of a brachial valve, paratype, 

117379a; (8) exterior of pedicle valve, X 2, holotype, 117379c; (9) brachial 

view, X 2, paratype, 117379e; (10) fragment of pedicle valve showing muscle 

area, X 2, paratype, 117379f; (11) impression of the brachial interior, X 3, 

paratype, 117370g; (12) plasticine replica of the brachial interior, X 3, prepared 

from the preceding. 

Botetourt formation, south side of U. S. Highway 60, 1 mile northwest of 

Lexington, Lexington (15’) Quadrangle, Va. 

PLATE 177 

TITANAMBONITES 

A. Tirtanambontesianplus (Raymond) 00. BME OEs. CPR A rE 

(1-5) Respectively posterior, side, anterior, exterior, and interior views of the 

pedicle valve, < 1, hypotype, 117422; (6, 7) two views of the pedicle interior, 

one tilted to show the anterior ends of the pallial trunk distributaries, the other 

tilted to show the delthyrial cavity and the muscle area, X 14, same hypotype; 

(8) interior of the same hypotype, X 2, showing the pallial marks. 

Arline formation (near top), south side of wagon road in glade, + mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

(9, 10) Respectively X I and X 2 enlargements of a brachial interior showing the 

pallial trunks and adductor field, hypotype, 117418. 

Arline formation, } mile south of McMullens, Meadow (T.V.A. -139-NW) 

Quadrangle, Tenn. 

Bee LatanammbDonvtes. SPs Wise ois ois e's vie-0.010 Slolss(aeie e,c.0 aie ore < NA RN clean a eee ae 

(11) Exterior of a large brachial valve, X 1, figured specimen, 117432. 

“Lenoir” formation = Little Oak (20 feet under the Pratt Ferry formation), 

0.2 mile southeast of Pratt Ferry, Blocton (15’) Quadrangle, Ala. 

PLATE 178 

TITANAMBONITES 

A. Titanambonites convexus Cooper, Mew SPeCi€S...... 00.2 cece cece eee e tee eceeens 

(1-4) Respectively posterior, pedicle, brachial, and side views of a nearly complete 
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specimen, XI, holotype, 117424e; (5) enlargement of the pseudodeltidium, 

chilidium plates, and cardinal process, 2, of the preceding; (6) pedicle view of 

another specimen, I, paratype, 117424d; (7, 8) respectively X 1 and X 2 en- 

largements of the interior showing pallial marks and muscle region, paratype, 

117424b. 

Little Oak formation, intersection of Bailey Gap and main road, SW4iSW} 

sec. 13, T. 19 S., R. 2 W., 13 miles northeast of Newhope Church, Cahaba 

Valley, Vandiver (15’) Quadrangle, Ala. 

Bs Ditanomuogniies meas Cooper, NeW, SPECIES 54 ja ciacnaiss on acon 2 4 ljeppiedininele se oye abt no 721 

(9) Brachial view of a complete specimen, X I, paratype, 117429b; (10) enlarge- 

ment of the exterior surface, * 2, of the preceding specimen; (11) brachial view 

of another full-grown specimen, X I, paratype, I117429c; (14, 15) respectively 

x1 and X 2 enlargements of an impression of the pedicle interior prepared by 

dissolving the shell away from the matrix to show the pallial and muscle marks, 

paratype, 117420f; (16, 17) respectively 1 and 2 enlargements of the 

brachial internal impression prepared by dissolving the shell from the matrix to 

show the pallial marks and muscle scars, paratype, 117429g; (18) plasticine 

replica of the brachial interior, X 2, prepared from the preceding impression, 

showing the septa, pallial marks, and cardinalia; (21) posterior view of cardi- 

nalia, X 2, paratype, 1174209d. 

Athens formation (base), east side of the road 1.9 miles northeast of Chris- 

tiansburg, Sweetwater (T.V.A. 131-SW) Quadrangle, Tenn. 

(12, 13) Brachial and side views of a nearly perfect specimen, X 1, holotype, 

117426b; (19, 20) respectively X 1 and X 2 enlargements of the brachial inte- 

rior showing septa, pallial marks, and cardinalia, paratype, 117426a. 

Athens formation (base), Craighead Creek, + mile north of Christiansburg, 

Sweetwater (T.V.A. 131-SW) Quadrangle, Tenn. 

PLATE 170 

SOWERBYITES, TITANAMBONITES 

AL Ditanembouties aseplus (Raymond )iijs ass clesjorasat oe kan es + elon nile ote a/c ainlnrs oes 718 

(1-5) Respectively anterior, brachial, side, pedicle, and posterior views of a com- 

plete specimen, X I, hypotype, 117421; (6) brachial view of part of the preced- 

ing specimen, X 2, showing beak region of both valves and ornamentation. 

“Lenoir” formation = Little Oak ?, east of Leeds, Leeds (15’) Quadrangle, 

Ala. 

B. Sowerbyties delicatus Cooper, new SpeCieS.......cncccc scence ecnencaopcccescces 725 

(7-11) Respectively brachial, posterior, pedicle, anterior, and side views, X 2, of 

the holotype, 117399e; (12) brachial view, X 1, of the holotype; (13) brachial 

view of another complete specimen, XX 2, paratype, 117399d; (14) pedicle inte- 

rior, X 2, showing callosities at anterior end of diductor scars, paratype, 117399c; 

(15) another pedicle interior, X 3, showing muscle area, anterior callosities, and 

adductor pit, paratype, 117399g; (16) pedicle interior showing teeth, pseudo- 

deltidium, and muscle area, X 3, paratype, 117399a; (17) brachial interior show- 

ing median ridge, X 3, paratype, 117399h; (18) another brachial interior, x 4, 

showing cardinalia, septa, and pallial markings exceptionally well developed, 

paratype, 117399f; (19, 20) another brachial interior and posterior view of same 

showing cardinalia and pallial marks, X< 4, paratype, 117399b. 

Sevier formation, 1.8 miles S. 18° E. of Athens, Athens (T.V.A. 125-NE) 

Quadrangle, Tenn. 
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PLATE 180 

SOWERBYITES, TITANAMBONITES 

AL SOmeRi antes rep latme CIV GUATO cin Le ataceesle.« nosiaisietdis ash Rua cas ties nie eee 

(1-3, 5) Respectively posterior, pedicle, anterior, and side views, 1, of the hypo- 

type, 117409a; (4, 8) respectively X 1 and X 2 views of another complete speci- 

men, hypotype, 117409b; (9) enlargement, X 3, of the exterior surface of the 

preceding; (6) pedicle view of the same hypotype, X 2, showing thin, crowded 

lamellae; (7) brachial view of another complete specimen, X 2, stripped of the 

lamellae, hypotype, 117409c; (11) brachial interior, showing cardinalia and 

septum, X 2, hypotype, 117409e. 

Lincolnshire formation (Hogskin member), Sally Cleveland Farm, 2 mile 

southwest of Washburn, Dutch Valley (T.V.A. 154-SE) Quadrangle, Tenn. 

(10) Pedicle interior showing the muscle area with the thick callosities at the 

anterior end of the diductor scars, 2, hypotype, 117411b. 

Lincolnshire formation (Hogskin member), Clinchport, Clinchport (T.V.A. 
188-NW) Quadrangle, Va. 

(12) Specimen from which part of the pedicle valve has been removed to show 

the brachial ridges, X 2, hypotype, 117410a. 

Lincolnshire formation (Hogskin member), 0.4 mile east-northeast of Red 

Hill, 44 miles west-southwest of Thorn Hill, Avondale (T.V.A. 162-SW) Quad- 

rangle, Tenn. 

(13) Another brachial interior showing the strong median ridge and the faint 
lateral ones, X 2, hypotype, 117412b. 

Lincolnshire formation (Hogskin member), on the south side of the first 

bridge on U. S. Highway 25E north of Thorn Hill, Avondale (T.V.A. 
162-SW) Quadrangle, Tenn. 

B: Jstanambontes amplus” (Raymond) 5. (oa oe eee ede cre ee eee 

(14, 15) Brachial and pedicle views of an imperfect specimen, 1, hypotype, 

117420a; (16) pedicle view of the preceding, < 14, showing the median ridge 

exposed through a hole in the pedicle valve. 

Little Oak formation, point of ridge, 1 mile southwest of Newhope Church, 

Vandiver (15’) Quadrangle, Ala. 

C. Sowerbyties, lamellosus, Cooper... EW, SPECIES so sScielamiesrls <anistorapnynm ous feaaoheinanselovelel od axa 

(17, 18) Pedicle and brachial views, X 1, of the holotype, 117406c; (19) brachial 

view of the holotype, < 2, showing the external lamellae; (20, 21) respectively 

X1 and X 2 enlargements of the pedicle interior, showing adductor pit, long 

diductor scars, and pallial marks, paratype, 117402c; (23) another pedicle inte- 

rior showing the callosities at the anterior ends of the diductor scars, X 2, 

paratype, 117402b; (22) another pedicle interior, 2, showing the muscle 

scars well, paratype, 117402h; (24, 25) respectively 1 and X 2 of the brachial 

interior showing the median septum and cardinalia, paratype, 117402a. 

Bromide formation (Mountain Lake member—160 feet above the base), 4 mile 

west of U. S. Highway 77, NE} sec. 25, T. 2 S., R. 1 E., Carter County, Okla. 

PLATE 181 

SOWERBYITES, TITANAMBONITES 

A. Tiuanambontiescrassus *C Willard ) or oe Oe Fae IE, Pe, eRe. ge ae) ee OM 

(1, 2, 6) Pedicle, brachial, and side views of a complete specimen, X 1, hypotype, 

117425a; (3-5) brachial, side, and pedicle views of a large specimen, X 1, hypo- 

type, 117425b; (8) impression of the pedicle interior, X 1, prepared by burning 

shell from matrix, hypotype, 117425c; (7, 9) respectively X 1 and X 14 enlarge- 
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ments of a plasticine replica of the brachial interior, prepared from hypotype, 

117425e. 
Effna formation, McNutt Quarry, 12 miles southwest of Bland, Burkes 

Garden (15) Quadrangle, Va. 

B. Sowerbyites lamelliosus Cooper, new SpecieS.. 2s)... di cade cece rece e ee ceeceeenes 728 

(10, 11) Respectively X 1 and X 2 enlargements of a complete specimen, paratype, 

117405a; (12, 13, 15) posterior, anterior, and side views, X I, of the paratype; 

(14) brachial view of another complete specimen, showing lamellae, I, para- 

type, 117405c; (17) pedicle view, 1, of a paratype, 117405d; (16) brachial 

view, X I, of another complete specimen, paratype, 117405b; (18) interareas of 

the preceding specimen, 3, showing pseudodeltidium. 

Yellow limestone above 25-foot bed of Eureka group, saddle just north of hill 

8167, Martins Ridge, Monitor Range, Roberts Mountains (1°) Quadrangle, 

Nev. 

C. Sowerbyites hami' Cooper: new ‘species. 225.25 Pu Sey SIT ae ot 9d... 727 

(19, 25, 26) Brachial, side, and anterior views, <1, of the holotype, 117400a; 

(20, 22-24, 33) respectively brachial, side, anterior, posterior, and pedicle views, 

X 2, of the holotype; (27) posterior of holotype, X 3, showing deltidial and 

chilidial structures; (21) brachial view of a paratype, X 2, 117400f; (28) pedi- 

cle interior, <3, showing elongate muscle scars, paratype, 117400b; (29) 

brachial interior, X I, paratype, 117400d; (31, 32) posterior and interior views 

of the preceding, X 3, showing septa, pallial marks, and cardinalia; (30) an- 

other brachial interior, X 3, showing the 3 septa characteristic of the genus, 

paratype, 117400e. 

Bromide formation (Pooleville member), road cut on east side section-line 

road, 1,300 feet south of the northwest corner sec. 23, T. 1 S. ,R. 3 E.,, Murray 

County, Okla. 

PLATE 182 

SOWERBYITES 

A. Sowerbyttes subnasutus, Cooper, Mew: SPeCieS. . 2. -ceseerceccccsetcacsentecescecce 729 

(1) Interior of an imperfect pedicle valve showing the long diductor scars and the 

callosities at their anterior ends, 2, paratype, 111797a; (2, 5) respectively x I 

and X2 enlargements of the brachial view of a complete specimen showing 

traces of the lamellae, paratype, 98187a; (8) pedicle view, X I, of the preceding 

specimen; (3, 6) respectively & 1 and X 2 enlargements of the brachial view of 

a complete specimen, showing lamellae, paratype, 111797d; (9) pedicle view, 

xX 1, of the preceding; (7) brachial view of another complete specimen, x 1, 

holotype, 111797g; (10) brachial exterior showing strong development of lamel- 

lae, X 2, paratype, 98187b; (4) pedicle view of a specimen from which part of 

the pedicle valve has been removed to show the septa of the brachial valve, X 3, 

paratype, 98187c; (11) interior of the brachial valve, 2, showing the septa 

and cardinalia, paratype, 111707f. 

Lincolnshire formation, Marcem Quarry, 2 miles west of Gate City on the 

north side of U. S. Highway 58, Gate City (T.V.A. 188-NE) Quadrangle, 

Va. 

B. Somerbvites, tracchiatus: (CV amare) sie ois ob ea oiaye cer ere aisacta 26 ae) aaienl 6,0 /0:80eia 0! ets, 6i0!'ocerrass 730 
(12) Exterior from the brachial side and showing closely crowded lamellae, X 2, 

hypotype, 111796e; (23) brachial interior showing septa, cardinalia, and cardinal 

process, X 3, hypotype, 111796b; (22) side view of a brachial valve showing 

swelling at the anterior end of the median septum, 1, hypotype, 111796c; 

(17, 24, 28, 29) pedicle, brachial, posterior, and anterior views of a complete 
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specimen, X I, hypotype, 111796a; (27) side view of another complete specimen, 

X 1, hypotype, 111796f. 

Lincolnshire formation, Clinch Valley at Shiloh Church, near center of north- 

west subquad. of Pressmens Home (T.V.A. 171-NE) Quadrangle, Tenn. 

(13) Pedicle interior, X 2, showing pallial marks, adductor pit, and diductor cal- 

losities, hypotype, 117415j; (15) another pedicle interior showing callosities and 

pallial marks connected with them, X 2, hypotype, 1174151; (14) muscle region 

of the preceding enlarged X 3 to show callosities in detail; (16, 18) brachial 

and pedicle views of a nearly perfect specimen, X 2, hypotype, 117415b; (19) 

brachial interior of a young specimen, X 3, hypotype, 117415e; (20) brachial 

view of a wide specimen, X 1, hypotype, 117415g; (21) brachial interior, > 1, 

showing unusual development of septa, hypotype, 117415a; (26) posterior view 

of preceding, X 3, showing cardinal process; (25) brachial interior, X 3, show- 

ing septa, brachiophores, and cardinal process. 

Lincolnshire formation (90 to 120 feet above the ‘“Mosheim”), along U. S. 

Highway 25E, 1 mile north of Indian Creek, Evans Ferry section, Howard 

Quarter (T.V.A. 162-NW) Quadrangle, Tenn. 

PLATE 183 

SOWERBYITES 

A. Sowerbyites gildersleevei Cooper, new SPeCi€S..........0eee ee eeeeesseterecesees 725 

(1, 2) Brachial and pedicle views, 1, of the holotype, 117401z; (3) brachial 

view, X 2, of the holotype; (4) exterior of a pedicle valve, 1, paratype, 

I17401Ip; (5, 6) respectively I and X 2 views of the brachial exterior, para- 

type, 117401d; (7) muscle area of the pedicle interior, X 2, paratype, 11740Iv; 

(8) pedicle interior, < 2, showing callosities anterior to diductor scars and pallial 

marks anterior to the callosities, paratype, 117401h; (9) another pedicle interior 

showing pallial marks, < 2, 117401Ie; (10) same as preceding, 1; (II) 

brachial interior, X 3, showing median septa and genital markings, paratype, 

117401q; (13) another brachial interior, & 2, showing genital markings, para- 

type, 117401k; (12) posterior of a brachial valve, 3, showing cardinalia, 

paratype, 117401b; (14) posterior of another brachial interior showing septa 

and cardinalia, X 2, paratype, 117401m; (15) posterior view of the preceding, 

X< 3, showing cardinal process and chilidial plates; (16) brachial interior 

showing pallial marks, * 1, paratype, 117401n. 

Lincolnshire formation (8 feet below the Cybelotdes bed), north side of road 

along Tumbling Run, 14 miles southwest of Strasburg, Strasburg (15’) Quad- 

rangle, Va. 

Bi | SQGEAD UALS TEPSSEPIGIUS JOVN ULAEG) + « sresohlce ce sls caus alata © ciaclh, oc aecio ier etek cterale tenmuahe Sipe 730 
(17) Brachial view of a complete specimen, X 2, hypotype, 123252b; (18) exterior 

of a pedicle valve showing wrinkles along the posterior margin, X 1, hypotype, 

123252a. 
Lincolnshire formation, 0.2 mile southwest of Shiloh Church, near center of 

northwest subquad., Pressmens Home (T.V.A. 171-NE) Quadrangle, Tenn. 

PLATE 184 

BrmuriA, EopLecToDONTA, [SOPHRAGMA, PALAEOSTROPHOMENA, 

SOWERBYITES, TITANAMBONITES 

A. Eopigaiadonia .altermatas) (Burts) ec. sistisccne. cicpteg uate) « rs weyeeter eumelanin ais, atataele e's 808 

(1, 2) Brachial and side views, X 2, of a hypotype, 117549a; (3) brachial view, 

x 1, of the hypotype. For additional views see pl. 207, B, figs. 2-25. 
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Dark shale under Eureka quartzite, 4.2 miles north-northeast of Martin 

Ranch, Roberts Mountains (1°) Quadrangle, Nev. 

B: Buniria. parma Caper; NewSpecies .!. 5 9506 Se. SOT PEST CL 

(4) Exterior of a small pedicle valve, & 2, paratype, 123253a. 

Edinburg formation (Cyrtonotella zone), south side of road 0.2 mile east of 

Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

C. Binunaisuperba Wich aud Cooper vi teeaian eos aots a Ion seksi. P58 y A 

(5) Pedicle exterior, X 1, hypotype, 11472a. 

Botetourt formation, north side of Virginia Highway 114, 2.3 miles west of the 

Montgomery-Roanoke County line, 12 miles northeast of Blacksburg, Va. 

D. Titanambonites praecursor Cooper, new SPECIES. ......62 22 cc cecec ccc ceeceeeeees 

(6-9) Respectively posterior, anterior, pedicle, and brachial views of a damaged 

but complete specimen, X< 1, holotype, 117431a; (10, 11) respectively 1 and 

X 14 views of brachial valve showing cardinalia and pallial marks, paratype, 

117431b; (12) incomplete pedicle interior, 1, showing long diductor scars, 

paratype, 11743Ic. 
Lenoir formation (lower part of the Billingsaria zone), south side of road in 

section 1 mile northeast of Friendsville, east edge of Concord (T.V.A. 138-SW) 

and adjacent Louisville (T.V.A. 138-SE) Quadrangles, Tenn. 

E. Palaeostrophomena superba Cooper, new SPeCieS......... cece cece eceeecseeeeees 

(13) Brachial view of a complete specimen, <1, paratype, 117381a; (14-16) 

posterior, anterior, and side views, X 2, of the preceding specimen; (17) pedicle 

exterior, X 2, showing the ornamentation, paratype, 117381c; (18) pedicle inte- 

rior, X 2, showing muscle and pallial marks, paratype, 117381b. 

Arline formation (lower), 100 yards southwest of the Negro Cemetery, 4 mile 

northeast of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

BP. Isaphragms exiensum Cooper, new SPeCleS.c..°- << sj 10+ seis aas0.00 os aes ecime css on 

(19-22) Respectively posterior, anterior, side, and pedicle views of a complete 

specimen, 2, paratype, 117375. For brachial view see pl. 170, C, fig. 17. 

Little Oak formation, junction of Bailey Gap road and main Cahaba Valley 

road, 13 miles northeast of Newhope Church, SW1SW4# sec. 13, T. 19 S., 

R. 2 W., Vandiver (15’) Quadrangle, Ala. 

G. Sowerbyites lamellosus Cooper, new SPeCi€S» oi ss.e <siale sowie wcrsiele ore(seitiaie es ois ele sien 

(23, 24) Pedicle and brachial views of a complete specimen, X 1, paratype, 

117403a; (25) brachial view of the preceding specimen, X 2, showing lamellae 

interarea; (26) brachial interior, X 2, showing septa, cardinalia, and pallial 

marks, paratype, 117403b; (27) imperfect pedicle interior showing muscle area, 

X 2, paratype, 117403c. 

Bromide formation (Mountain Lake member—massive “reef” limestone), 

west side of the road cut on Oklahoma Highway 18, 1.8 miles south of Sulphur, 
Murray County, Okla. 

PLATE 185 

HESPEROMENA, SYNDIELASMA, TITANAMBONITES 

A. Hesperomena leptellinoidea Cooper, new SpeCi€S..........cccccccctecccsenctcces 

(1) Pedicle exterior, 1, holotype, 117560; (2) same view, 2, of holotype; 

(3) posterior view of the pedicle valve of the holotype, 3, showing apical 

foramen and pseudodeltidium; (4) pedicle interior, <1, holotype; (5) same 

view as preceding, < 2, showing vague outline of muscle area and pseudopunctate 

interior surface; (6) side view, 1, of holotype; (7) brachial view, X 2, of 

holotype; (8) brachial interior, < 1, of holotype; (9) same view as preceding, 

X 2, showing median ridge, subperipheral thickening, and cardinalia; (10) pos- 

1183 

Page 

769 

771 

706 

735 

745 



1184 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

terior of brachial valve of holotype, X 3, showing cardinal process and ends of 

brachiophores. 

Upper Pogonip group (upper 30 feet), 1 mile above mouth of Ikes Canyon, 

Toquima Range, Roberts Mountains (1°) Quadrangle, Nev. 

B. Titanambonites medius Cooper, new SPeCi€S........... ccc cece eee cece scene eeeees 

(11, 12) Anterior and exterior views of a large pedicle valve, <1, paratype, 

117429a; (13) interior of a slightly laterally compressed pedicle valve showing 

elongate diductors and their anterior thickenings, X I, paratype, 117420e. 

Athens formation (base), 1.9 miles northeast of Christiansburg, Sweetwater 

(T.V.A. 131-SW) Quadrangle, Tenn. 

C. Syndielasma biseptatum Cooper, New SPECIES... .. eee ee eee eee cece cee e eee ees 

(14-18) Respectively brachial, pedicle, anterior, posterior, and side views, X 2, of 

the holotype, 117565¢; (19, 20) pedicle and brachial views, X 2, of a paratype, 

117565a; (21, 22) pedicle and brachial views of another paratype, 2, showing 

deep brachial sulcus, 117565e; (23) pedicle view of a well-preserved specimen 

showing costellae, X 2, paratype, 117565c; (24) brachial view, X I, of the pre- 

ceding; (25) brachial interior, X 3, showing notothyrial callosity and long, slen- 

der diverging plates extending anteriorly from it, paratype, 117565i; (26) the 

brachial plates seen through a “window” in the pedicle valve, X 3, paratype, 

117565b; (27) brachial interior of a very young specimen, X 5, paratype, 

117865d; (28, 29) interior and posterior views of the brachial valve, X 5, show- 

ing notothyrial callosity, long, slender brachiophores, and cardinal process, 

paratype, 117565h. 

Horizon and locality same as A above. 

PLATE 186 

ANCISTRORHYNCHA, DACTYLOGONIA, EREMOTOECHIA, LEPTELLINA, PTYCHOGLYPTUS, 

REUSCHELLA, ZYGOSPIRA 

A. Leptellina belie-Cooper, new SpeEci€S: 0.0.2.0. ca cesecsiocneraves case cstinsens sess 

(1, 6) Pedicle view, X1, of a paratype, 117435b; (4) side and exterior views, 

X 2, of the preceding; (2, 3, 5) posterior, pedicle, and anterior views, X 2, of 

another paratype, 117435c; (7) pedicle view, X 3, of the same; (8) impression 

of the pedicle interior showing the muscle area, X 2, paratype, 117435f. 

Whitesburg formation, old road to Morristown, 14 miles west of Bulls Gap, 

Bulls Gap (T.V.A. 171-SE) Quadrangle, Tenn. 

Bi ZYGOSPIPa VSPA Tee Pie a ites setae sete Miants oie Sucimetis roltra ths Si Nore aia lke o (a mietela’s wlan 

(9) Exterior of the pedicle valve, X 2, figured specimen, 117262a; (10) exterior 

of the brachial valve showing broad sulcus, X 2, figured specimen, 117262b. 

Sevier formation, slope on west side of the church in Guthrie Gap, Bulls Gap 

(T.V.A. 171-SE) Quadrangle, Tenn. 

C. Reuschella. vespertina Cooper, Tew SPECIES eM ss. o's sss 'o.0n's'sie cco sieve me cregeiv lg eiels leone 

(11) Exterior of a poorly preserved brachial valve showing deep sulcus, X 1, 

paratype, 123255b; (12) exterior of the pedicle valve showing median carina, 

X I, paratype, 123255c. 

Dark shale under Eureka quartzite, in north-facing nose of hill 8167, Martins 

Ridge, Monitor Range, Roberts Mountains (1°) Quadrangle, Nev. 

D. Lepiellina: platys,Cooper; new +species.. civ inve. Js’. seiniadicbleumebeh oben - aeiereienth 

(13, 14) Pedicle and brachial exteriors of a nearly complete specimen, X 2, 

holotype, 117439. 

Benbolt formation (base), 4 mile east of Speers Ferry, Clinchport (T.V.A. 

188-NW) Quadrangle, Va. 
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E.« Dactylogoma strasburgensis. Cooper, new. Species. sd. 0ore ee oe Sees 

(15) Exterior of a pedicle valve, < 1, holotype, 117600c; (16) same view as pre- 

ceding, X 2, to show details of ornamentation; (17, 18) side and pedicle views 

of another specimen, X I, paratype, 117600a; (19) a somewhat deformed pedicle 

valve, X I, paratype, 117599a. 

Edinburg formation (Cyrtonotella bed), ravine opposite switch 4 mile east 

of Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

FE: Eremotocchia siltevemi Cooper, mew. Species 4.4.4 Aviat: ae cle eto gos Sel eee Len 

(20) Interior of the pedicle valve showing the long dental plates, small teeth, and 

crural fossettes, X 2, paratype, 117065g; (21) interarea of another pedicle valve 

showing pseudodeltidium, foramen, and teeth, X 3, paratype, 117065h; (22) exte- 

rior of an immature pedicle valve showing large foramen and somewhat tubular 

beak, X 2, paratype, 117065n; (23) posterior view of the brachial valve showing 

lobate cardinal process and short brachiophores (note also smooth umbonal 

region), X 3, paratype, 117065-1; (24, 25) side and exterior views of the pedicle 

valve, X I, paratype, 117065j. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

G. Ancistrorhyncha crassa Cooper, NEW SPECIES... 2... 0. cc cece cece cece eesccccceecs 

(26) Brachial view of a complete specimen, 1, paratype, 117208a; (27-31) 

respectively side, anterior, brachial, pedicle, and posterior views, * 2, of the 

preceding specimen. 

Ridley formation, on Tennessee Highway 28, 0.6 mile south of Chappel Hill 

Methodist Church, 1 mile south of junction with Tennessee Highway 8, Daus 

(T.V.A. 104-SW) Quadrangle, Tenn. 

H. Pigchogtupisus <arganiensis. Willard aici. xccahiatt dio ve inks dk te ealeuh camel eedes 

(32) Exterior of a plaster replica, 2, of the holotype, original M.C.Z. 8626; 

(33) plaster replica of the exterior of the brachial valve, X 2, original paratype, 

M.C.Z. 8627. 

Effna formation, McNutt Quarry, 12 miles southwest of Bland, Burkes 

Garden (15’) Quadrangle, Va. 

I... Pitechoginhius :cargunensis’\W iWlard sje eacrc ob oe acearnd Shee warmest ele deiveplawaines 

(34) Exterior of a brachial valve, X 2, hypotype, 117397. 

Effna formation (massive limestone calcarenite), in base of black shale or 

top of Arline formation, on the south side of Tennessee Highway 66A, 4 mile 

northeast of St. Clair, Bulls Gap (T.V.A. 171-SE) Quadrangle, Tenn. 

PLATE 187 

LEPTELLINA 

A, Leptelinag pramaria, Cooper, Mew Speciesy wich Seid 2 ici HA Ge aafallaraie oeigiaierete bieloiaied he gy 

(1-4) Respectively brachial, posterior, anterior, and side views, <1, of the holo- 

type, 117441d; (5) brachial view, X 2, of the holotype; (6) small slab showing 

a pedicle exterior and a brachial interior, X 2, paratypes, 117441b, 117441c; (7) 

brachial interior, 2, showing elevated visceral disk and brachial processes, 

paratype, 117441a. 

Crown Point formation (A18-A23 of Raymond), south end of Valcour 

Island, Lake Champlain, Plattsburg (15’) Quadrangle, N. Y. 

B. Lepeelliay sprees ty co stiesharars otare Wralele, ol cinerea alerted alate atin ila at's Habe lh oacn. stdin oieNd 

(8) Brachial interior of a large species, the largest yet found, 1, figured 

specimen, 117458. 

Edinburg formation (Cyrtonotella zone), about 4 mile west of Strasburg, 

Strasburg (15’) Quadrangle, Va. 
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C. Leptellina tennesseensis Ulrich and Cooper. ........ccccce cee eeeccec eee eeeeteoes 

(9, 10) Brachial and pedicle views, X 2, of the holotype, 92871; (11) brachial 

interior of the holotype, X 2, showing disk and cardinalia; (12) interior of the 

pedicle valve, X 2, showing the small muscle area and the pallial trunks, hypo- 

type, 117452; (13) anterior view of interior of brachial valve of holotype, X 3, 

showing pallial trunks. 
Arline formation (middle to top), both sides of wagon road in glade, 4 mile 

southeast of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

D. Leptellina tennesseensis Ulrich and: Cooper iii). oi cet ee eee ceee ese e ns 

(14-17) Respectively posterior, side, brachial, and anterior views of a complete 

specimen, X 1, hypotype, 108135h; (18) brachial view of another complete speci- 

men, X 2, hypotype, 108135d; (19) pedicle view of a large specimen, X 2, hypo- 

type, 108135g; (20) pedicle interior showing pallial marks, X 2, hypotype, 

108135p; (21) pedicle interior, x 2, tilted to show delthyrial cavity, hypotype, 

108135m; (22) pedicle interior, X 3, showing exceptional development of pallial 

marks, hypotype, 108135s; (23-25) anterior, normal, and posterior views of a 

well-preserved brachial interior, showing pallial marks and cardinalia, X 3, 

hypotype, 108135-0; (26) anterior of an imperfect brachial interior, X 3, show- 

ing pallial marks, hypotype, 108135t; (29) brachial interior, X 2, of the preced- 

ing; (30) posterior of the preceding, 3, showing cardinal process and chilidial 

plates; (27) posterior of a brachial valve, X 3, showing cardinal process and 

ends of brachiophores, hypotype, 108135u; (28) disk region of another brachial 

valve, X 3, showing cardinalia, hypotype, 108135e. 

Horizon and locality same as preceding. 

PLATE 188 

LEPTELLINA, LEPTELLOIDEA 

A. Leptellina tennesscensis Ulrich and Cooper... ciis.<o.0:0.5 wivisie oslo os amines sfeje's setae @ 
(1-4) Respectively anterior, exterior, side, and posterior views of a pedicle valve, 

X 3, hypotype, 117454a; (11) interior of another pedicle valve, X 3, hypotype, 

117454b. 
Arline formation (lower), 100 yards southwest of the Negro Cemetery, 4 mile 

northeast of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

(5-8, 10) Respectively posterior, pedicle, side, anterior, and brachial views of a 

complete specimen, X 3, hypotype, 117453a; (9) brachial view of another speci- 

men smaller than the preceding, X 3, hypotype, 117453b. 

Arline formation, 5 miles southeast of Knoxville, on Knoxville-Sevierville 

Pike, Tenn. 

B. Leptellina sublamellosa Cooper, new SP€Ci€S........ccceececcceccerecesccsecsers 

(12) Brachial interior showing disk region and cardinalia, X 3, paratype, 117451a. 

Benbolt formation (base), west side of hill 4 mile east of Cedar Point, School, 

Hilton (T.V.A. 197-NE) Quadrangle, Va. 

Coe pten ata ae Cora DOES). soc ote Smite sgn ace ous ole mies 6 vauein’a'staleserahs a aisle tam gl tyes ase 

(13, 14) Pedicle and brachial views of a complete specimen, X 2, hypotype, 

117436. 

Little Oak formation, junction of Bailey Gap and main roads, Cahaba Valley, 

SW4SW3 sec. 13, T. 19 S., R. 2 W., 13 miles northeast of Newhope Church, 

Vandiver (15’) Quadrangle, Ala. 

D. Leptellina sublamellosa Cooper, new SPeci€S........ccceeeccccccccccererseeeuces 

(15-17, 19, 20) Respectively pedicle, posterior, anterior, brachial, and side views 

of a complete specimen, X 3, preserving some of the lamellae, paratype, 117449c ; 
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(18, 21) brachial and pedicle views of another complete specimen, 3, paratype, 

117449f; (22) pedicle view of a nearly perfect specimen preserving a large patch 

of lamellae, X 3, paratype, 117449d; (23) impression of the pedicle interior pre- 

pared by burning the shell and showing form of the pedicle muscle scars, X 2, 

paratype, 117449g; (24) brachial interior, X 3, paratype, 117449a. 

Benbolt formation (base), 0.2 mile south of the middle fork of Moccasin 

Creek, 13 miles due south of Hansonville, Hansonville (T.V.A. 205-SW) Quad- 

rangle, Va. 

E, Leptelloidea leptelloidesa( Bekker) £2 CRs SOs. SE. BR 8. I, BENG 763 

(25) Brachial view of a complete specimen showing ornamentation, delthyrium, 

cardinal process, and chilidial plates, < 3, hypotype, 84257c; (26) normal view 

of the exterior of a brachial valve showing interarea and cardinal process twisted 

into a hypercline position, X 3, hypotype, 84257b; (20, 30) interior views of the 

same specimen as preceding, X 3, showing disk, septum, shaft of cardinal process, 

and brachiophores, and tilted to show edge of disk; (27) pedicle interior tilted 

to show teeth with strong fossettes and thickened muscle area, X 3, hypotype, 

84257d; (28) another pedicle interior showing the delthyrial cavity, muscle 

scars, and adductor pit, < 3, hypotype, 842572. 

Kuckers formation (C2a), Kohtla, Estonia. 

PLATE 189 

LEPTELLINA 

A. LeptellinaspulchraiCooper,' newrspecies 27a STR eee RE GARE 753 

(1) Exterior of the pedicle valve showing loosely crowded lamellae, X 1, para- 

type, 117443; (2-4) posterior, anterior, and side views of a complete specimen, 

<1, holotype, 117444d; (14) brachial view, X 2, of the holotype; (5) exterior 

of a pedicle valve, * 1, showing difference in size of costellae, paratype, 117444c; 

(6, 16) exterior and side view of a full-grown pedicle valve, X 1, paratype, 

117444a; (7, 17) side and interior views of another pedicle valve, X 1, paratype, 

117444e; (18) same pedicle interior as preceding, 2, showing form of muscle 

scar and pallial marks; (8) brachial view of a complete specimen not preserving 

lamellae but showing costellae clearly, 1, paratype, 117444h; (9, 10) brachial 

and pedicle views of the preceding specimen, X 2, showing major and minor 

costellae; (11) brachial view of another complete specimen, I, paratype, 

117444f; (12, 13, 15) respectively brachial, posterior, and pedicle views of the 

preceding specimen, X 2, showing interarea, cardinal process, chilidial plates, and 

pseudodeltidium; (19) brachial interior, 1, showing elevated disk, paratype, 

117444b; (20-22) posterior, anterior, and normal views of the preceding brachial 

valve, X 2, showing elevated disk with pallial marks on slope anterior to disk, 

median septum, cardinal process, chilidial plates, and brachiophores; (23) disk 

region of another brachial interior showing cardinalia, < 2, paratype, 117444¢. 

Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

B. Leptelisnattennesscensis Ulrich and: Cooper's.) 205. 00. LO. he IIIT GE DS ws 756 

(24) Brachial view, X I, hypotype, 117456a; (25-29) respectively brachial, poste- 
rior, anterior, side, and pedicle views, X 2, of the preceding specimen. 

Arline formation (10 feet below “Holston” = Red Knobs), 1 mile east-north- 

east of Friendsville, Louisville (T.V.A. 138-SE) Quadrangle, Tenn. 

C. Leptellina veceidenialis: Ulrich: ahd» Cooper 6.0. P06 eset. Se ES ish I 751 

(30) Exterior of the pedicle valve, X 2, showing traces of lamellae, hypotype, 

108133b; (31) exterior of a brachial valve, X 2, hypotype, 108133d; (32) two 

valves showing pedicle interior with the small muscle areas, X 2, hypotype, 
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108133e; (33) imperfect pedicle interior showing the small muscle area and 

small pseudodeltidium, X 3, hypotype, 117440a; (34) brachial interior, X 2, 

showing small disk, hypotype, 108133c; (35) another brachial interior showing 

the delicate cardinalia, 2, hypotype, 108133a; (36) brachial interior of a very 

young specimen, X 4, showing cardinalia and an interior with an incipient disk, 

hypotype, 117440c; (37) excellent brachial interior showing the well-formed disk 

and cardinalia, X 3, hypotype, 117440b. 

Pogonip group (topmost beds), Ikes Canyon about 1 mile above the mouth, 

east side Toquima Range, Roberts Mountains (1°) Quadrangle, Nev. 

PLATE 190 

LEPTELLINA 

A. Leptellma bella Cooper; slew species :'23) 8 WOU bn Me BROS ET WE A 748 

(1, 2) Pedicle and brachial views of a complete specimen, X 1, holotype, 117434c; 

(3) brachial view, X 2, of the preceding; (4) brachial interior, X 3, showing 

disk and cardinalia, paratype, 117434b. 
Chatham Hill formation, Grayson Farm, 4 miles southwest of Bland, Bland 

County, Va. 

B. Leptelling sublamellosa ‘Cooper; new), SpeCi@s $+ ss vis's «sials!s'e\cid wisiele elaiaie ella Geb ote elese's 755 

(5) Exterior of the pedicle valve, 1, paratype, 117450a; (6-8) pedicle, side, 

and anterior views, X 2, of the preceding specimen. 

Edinburg formation (Cyrtonotella zone), ravine on south side of railroad 

tracks, § mile east of Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

C. Lepiellina sublamellosa Cooper, new SPeCieS.... 1.2.0.0 e eee ee cece ccesceecceecees 755 

(9) Brachial view of a complete specimen preserving some external lamellae, X 1, 

paratype, 117447b; (17, 18) pedicle and brachial views, X 2, of the same speci- 

men; (10-12) posterior, anterior, and brachial views of a complete specimen, 

xX 1, holotype, 117447g; (13-16) respectively brachial, side, anterior, and poste- 

rior views, X 2, of the preceding specimen; (19, 20) interior and posterior views 

of the brachial valve showing cardinalia, disk, and median ridge, X 3, paratype, 

117447e; (23) same as preceding, X 2; (21, 22) anterior and side views of an- 

other brachial interior showing elevated disk and pallial marks on the surface 

anterior to it, X 3, paratype, 117447£; (24) normal interior view, X 2, of the 

preceding; (25) interior of the pedicle valve tilted to show muscle area, X 2, 

paratype, 117447h. 

Chatham Hill formation, 1.2 miles S. 31° E. of Sharon Springs, Burkes 

Garden (15’) Quadrangle, Va. 

D. Leptellang tennesseensts; Ulrich and :.Gooper.::. «series sce raiders. Cie DERE REL 756 

(26-29) Respectively brachial, anterior, side, and pedicle views of a nearly com- 

plete specimen, 2, showing lamellae, hypotype, 117455a; (30) pedicle view of 

another, imperfect specimen, X 2, not preserving the exterior lamellae, hypotype, 

117455b; (31) posterior view of the preceding, 3, showing pseudodeltidium, 

cardinal process, and chilidial plates. 

Arline formation, on Sevierville Pike, 3 miles southeast of Knoxville, Tenn. 

E. Leptellina|subcorinata: Cooper, New SPecieS 2's ss. cifolelstelete's « % aeye clelele’S omiuislcbsiaes oles 754 

(32) Plasticine replica of the brachial exterior of a complete specimen, X 2, pre- 

pared from mold, paratype, 117446g; (33) plasticine replica of the pedicle exte- 

rior, X 2, prepared from mold, holotype, 117446a; (34) impression of the pedicle 

interior showing small muscle area, < 2, paratype, 117446h; (35) another pedicle 

interior impression showing muscle area and pseudopunctate anterior, < 2, para- 

type, 117446f; (36) plasticine replica of the pedicle interior prepared from the 

preceding impression, 2, and showing small ridge anterior to muscle area; 
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(37) another impression of the pedicle interior, X 2, counterpart to pedicle exte- 

rior, fig. 33, holotype; (38) plasticine replica of the brachial interior, X 2, pre- 

pared from mold, paratype, 117446b; (39) another plasticine replica of the 

brachial interior, <2, showing septum and cardinalia, prepared from mold, 

paratype, 117446c. 

Athens formation (base), just east of the road junction, 2} miles south-south- 

east of Riceville, Calhoun (T.V.A. 125-SW) Quadrangle, Tenn. 

PLATE IQI 

LEPTELLINA 

A. Leptellina transversa Cooper, new SPeCieS...... 12. eee e eee tee eter e ec eeee 

(1, 2) Pedicle and brachial views, X 1, outline partially restored, of the holotype, 

117457a; (3-7) respectively posterior, anterior, side, pedicle, and brachial views, 

<2, of the holotype; (8) brachial interior seen from the pedicle side, X 2, 

paratype, 117457c. 

Arline formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

B. Leptellina incompta Cooper, new SPeCieS..... 6... eee eee e eee e eee t eee e eee eneee 

(9) Brachial view of a complete specimen, X I, paratype, 117438b; (10-13) re- 

spectively brachial, posterior, side, and pedicle views, 2, of the preceding 

paratype; (14-17) respectively pedicle, brachial, posterior, and anterior views, 

2, showing exterior lamellae, of the holotype, 117438c; (18) pedicle view, 

1, of the holotype; (19, 20) brachial and pedicle views, X 2, of another 

paratype, 117438a; (21) pedicle interior, < 3, the view being a reconstruction 

of a valve preserving one-half of the specimen, paratype, 117438d; (22) ante- 

rior part of an imperfect brachial valve preserving part of the disk, X 2, 

paratype, 117438e. 
Dark shale below Eureka quartzite, in north-facing nose of hill 8167, Martins 

Ridge, Monitor Range, Roberts Mountains (1°) Quadrangle, Nev. 

C. Leptellina abbreviata Cooper, new SPECICS......... cee ee cece e eee e et eee tener sense 

(23-25) Side, pedicle, and brachial views, <1, showing patches of lamellae re- 

maining on the shell, holotype, 117433a; (26-30) respectively side, anterior, 

posterior, pedicle, and brachial views, X 2, of the holotype; (31) impression of 

the pedicle interior showing the form of the muscle scars, 2, paratype, 117433b. 

Oranda formation, in the railroad cut, } mile west of Strasburg, Strasburg 

(15’) Quadrangle, Va. 

1D) Lepreliina delicatula (Butts). 22 .0cs toe aeniacs wis oe ois sae vie semen sole ain ele ibn siaien eens 

(32, 33) Brachial and pedicle views of a young specimen, X 1, hypotype, 117436a; 

(34) brachial view of an adult specimen, < 1, hypotype, 117436d; (35-39) re- 

spectively anterior, side, posterior, pedicle, and brachial views, X 2, of the 

preceding specimen. 

Little Oak formation, junction Bailey Gap and main roads, Cahaba Valley, 

SWiSW3 sec. 13, T. 19 S., R. 2 W., 1$ miles northeast of Newhope Church, 

Vandiver (15’) Quadrangle, Ala. 

PLATE 192 

BILoBiA, EOPLECTODONTA 

A. Bilobia virginiensis Cooper, NEW SPECIES... .... eee cece eee eee ete e eee e ee eeteeees 

(1-5) Respectively brachial, anterior, posterior, side, and pedicle views of a com- 

plete specimen, X 3, paratype, 117467¢c. 
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Shippensburg formation (Pinesburg member—Echinosphaerites zone), on 

U. S. Highway 40, on the west side of Conococheague Creek, 7 miles west of 

Hagerstown, Williamsport (15’) Quadrangle, Md. 

B. Bilobig: virgihiensis: Cooper; | Ew \SPGChes .(isiaisieraee eitlels iaheierets ois «ings Fiebre. Laehewal, 

(6-9) Pedicle, anterior, side, and brachial views, XX 3, holotype, 1174642; (13) 

brachial interior of an imperfect valve, X 3, paratype, 117464b; (14) interarea 

of the preceding, 5, showing chilidial plates and cardinal process; (15) an- 

other brachial interior, 5, showing median ridge and disk, paratype, 117464c. 

Edinburg formation (lower part of Nidulites zone), cut on U. S. Highway 11, 

100 yards south of entrance to Battlefield Crystal Caverns, Hupp Hill, 1 mile 

north of Strasburg, Strasburg (15’) Quadrangle, Va. 

(10-12) Interior, anterior, and side views of a nearly perfect brachial valve show- 

ing the peculiar disk, X 3, paratype, 117466a. 

Edinburg formation (middle Nidulites zone), Tumbling Run 14 miles south- 

west of Strasburg, Strasburg (15’) Quadrangle, Va. 

C. Biloba, hemisphaerica. Cooper, Mew. SPOCICS six ve .c's, sis <wia noe Sayass, 5 ouahecupone.aga oheieuntenoinrays 

(16-20) Respectively pedicle, side, posterior, anterior, and brachial views, X 2, of 

a complete specimen, paratype, 117460b. 

Martinsburg formation (part with Brongniartella and referable to the Salona 
formation), on Virginia County Highway 617 = 910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

18 ae a ee INR Barats MEL By 05 (aR RO LEN ACEP Se A Ye A a HIP a nO al 

(21) Brachial view of a complete specimen, X 3, hypotype, 84258b; (22) pedicle 

interior showing thickened muscle area, X 3, hypotype, 84258a; (23) brachial 

interior, <3, showing bilobed disk, and cardinalia, hypotype, 84258c; (24) 

posterior view of the preceding X2, showing hypercline interarea, cardinal 

process, and chilidial plates. 
Kuckers formation (C;a), Kohtla, Estonia. 

EE PEO RUC CRA REE SIN Mi acs ndesiosois seal ia syaein ote 4 bymieoataso ch iio safes deottatie acdc eae cea era oe 

(25) Plasticine replica of the brachial exterior, X 3, figured specimen, 117556; 

(26) impression of the brachial interior, X 3, counterpart to mold from which 

preceding figure was prepared; (27) -plasticine replica, 3, of the brachial inte- 

rior prepared from the preceding mold; (28) same as preceding, X 5, showing 

hinge denticles. 

Edinburg formation (siltstone about 30 feet above Echinosphaerites zone), 

14 miles south of Wadesville, Winchester (15’) Quadrangle, Va. 

PLATE 193 

ANISOPLEURELLA, BILOBIA 

A. Amsopleurella tricostellata Cooper, New SPECIES....... 2. ce cen e een eensceecens 

(1) Exterior of a young pedicle valve, X 4, paratype, 110925d; (2) another pedi- 

cle exterior showing lateral wrinkles, X 4, paratype, 110925c; (3) a third pedicle 

exterior showing shell wrinkles, X 4, paratype, 110925a; (4) a well-preserved 

pedicle exterior, X 4, paratype, I10925b. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

B. Amsopleurella inaequistriata Cooper, NEW SPECIES... 5.655 sie. a deces cee ons cae cine 

(5) Large pedicle exterior, X 5, holotype, 110920a; (6, 7) two pedicle exteriors, 

X 4, paratypes, 110929b, 110929c; (9) impression of the brachial interior pre- 

pared by burning the shell, 4, paratype, 110929d. 

Whitesburg formation (near top of middle third), 14 miles west of Bulls Gap, 

Bulls Gap (T.V.A. 171-SE) Quadrangle, Tenn. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—-COOPER 

(8) Brachial interior, < 4, showing oblique ridge in low, bilobed disk, paratype, 

110924. 
Chatham Hill formation, Grayson Farm, 4 miles southwest of Bland, Bland 

County, Va. 

C. Bilobia hemisphaerica Cooper, new SPecieS.......sccccccccccccccccccccccccccccs 

(10, 11) Pedicle and brachial views of a poorly preserved but complete specimen, 

X I, paratype, 117462; (12-15) respectively brachial, posterior, side, and pedicle 

views, X 2, of the preceding specimen. 

Dark shale below Eureka quartzite, north slope of hill 8167, Martins Ridge, 

Monitor Range, Roberts Mountains (1°) Quadrangle, Nev. 

D. Bilobia hemisphaerica Cooper, new SPECIES. 22.2.2. cece cc cece cee e ce ceccelenens 

(16, 17) Brachial and pedicle views of a complete specimen, X< 1, slightly com- 

pressed laterally, paratype, 111099a; (18) same as preceding, X 2, brachial view; 

(19-23) respectively anterior, posterior, pedicle, side, and brachial views, X 2, of 

the holotype, 111099b; (25, 26) respectively 1 and XX 2 enlargements of a 

complete specimen seen from the brachial side and from which the brachial 

valve has been dissolved to leave an impression of its interior showing the lobate 

disk, paratype, I11099c; (27) impression of the brachial interior showing form 

of muscle area, X 2, paratype, 111099d; (28) impression of another pedicle inte- 

rior muscle area and the pits formed by prominent pseudopunctae, X 3, paratype, 

111099e; (32) brachial interior, X 3, showing cardinalia and lobed disk with 

short median septum, paratype, I11090f. 

Oranda formation, 4 mile west of Strasburg along railroad tracks, Strasburg 

(15) Quadrangle, Va. 

(24) Brachial view, X 3, of a complete specimen, paratype, 117461a; (36) interior 

of the brachial valve, & 3, showing cardinalia, paratype, 117461b. 

Oranda formation (lower), just west of junction of Virginia County High- 

ways 617 = 910 and 777, on Highway 777, 4 mile north of Green Mount Church, 

Broadway (15’) Quadrangle, Va. 

(29-31) Umbonal, normal, and posterior views of a pedicle interior impression 

showing form of muscle area, ovarian impressions, and small median ridge, X 2, 

paratype, 111087a; (33) impression of the brachial interior, <2, paratype, 

111087b; (34) impression of another brachial interior showing slots produced 

by elevated disk, & 3, paratype, 111087c; (35) plasticine replica of the brachial 

interior, X 3, prepared from the preceding mold. 

Oranda formation, Guilford Springs, 24} miles southwest of Chambersburg, 

Chambersburg (15’) Quadrangle, Pa. 

PLATE 104 

Biropra, BrmurtaA, DACTYLOGONIA, PALAEOSTROPHOMENA, TITANAMBONITES 

Ai) AEM TGIEHOSE N DASSIED ) ae othe Cote Ccla etic ote Chie tees ene cee cee et cate a 

(1) Brachial view of a complete specimen, 1, hypotype, 110948b; (2) brachial 

view of a complete specimen, X 1, lectotype, 66168a; (3-7) respectively brachial, 

posterior, anterior, side, and pedicle views, XX 2, of the lectotype; (8) pedicle 

view, X I, of a paratype, 66168b; (9, 10) posterior and full views of the brachial 

interior, showing brachiophores and septa, X 2, hypotype, 110948f. 

Oranda formation, along the railroad 4 mile west of Strasburg, Strasburg 
(15’) Quadrangle, Va. 

B. Tifanamvonites ‘amplus’ CRAVIMMORE ) Sri ee ee ce ts cas apesnscccect twee cacacees 

(11, 13-15) Respectively exterior, posterior, anterior, and side views of the pedicle 
valve, X 1, hypotype, 117416; (16) interarea of preceding, X 2. 

Arline formation, Knoxville, Tenn. 
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(12, 17) Side and interior views of a silicified pedicle valve, 1, hypotype, 

117417; (18) interarea of preceding, X 2. 

Arline formation, in glade + mile southeast of Friendsville, Concord (T.V.A. 

138-SW) Quadrangle, Tenn. 

C. Palaeostrophomena angulata Cooper, new SPeCi€S......... cece cece eee re eee eeees 

(19, 20) Respectively impression of the pedicle interior and the plasticine replica 

of the interior prepared from it, 2, paratype, 111085b; (21, 22) plasticine 

replica of the brachial interior and the mold from which it was prepared, X 2, 

paratype, 111085a. 
Botetourt formation, junction Virginia Highways 311 and 114, 4 mile south- 

west of Catawba, Salem (15’) Quadrangle, Va. 

D.. Dactiplogoniaysp: x0 [AVS IPE TOM. GAR, AND PI. EE ak. ete ae 

(23-27) Respectively pedicle, brachial, side, anterior, and posterior views of a com- 

plete specimen, X 2, figured specimen, 117609. 

Sevier formation, 4 mile northeast of Miser, Louisville (T.V.A. 138-SE) 

Quadrangle, Tenn. 

E. Dactvlogonia magna Cooper; new Species ree ee ee oe wean cls we ciety as 

(28, 29) Brachial and pedicle views of a small specimen, I, paratype, 117592; 

(30) brachial view of the exterior, X 2, of the preceding specimen. 

Lincolnshire formation (Hogskin member), Sally Cleveland Farm, 3 mile 

southwest of Washburn, Dutch Valley (T.V.A. 154-SW) Quadrangle, Tenn. 

F. Bilobia hemisphaerica Cooper, new SPCCieS.... 0.6. sec ce ccc cece ee teccecceccsness 

(31) Brachial view of a complete specimen, X I, paratype, 117460a; (32-36) re- 

spectively anterior, side, brachial, posterior, and pedicle views, X 2, of the 

preceding specimen. 
Martinsburg formation (part with Brongniartella and referable to the Salona 

formation), on Virginia Highway 617 = 910, 0.15 mile north of Green Mount 

Church, Broadway (15’) Quadrangle, Va. 

PLATE 195 

ANISOPLEURELLA, BILosiA, Ip1osprrA, LEPTELLINA, TOQUIMIA, XENAMBONITES 

A. Anisopleurella tricostellata Cooper, Mew SPECiCS...... 62... see e eee ee ee ener eee es 

(1) Brachial interior showing muscle area and septal ridges, X 5, paratype, 

117475a; (2-5) respectively pedicle, brachial, anterior, and posterior views of a 

complete specimen, X 5, holotype, 117475b. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

B. Bilobia virginiensis Cooper, NEW SPECIES. ...... eee e eee e eee eee eee n eens cece 

(6, 7) Two views of the pedicle interior showing the muscle area, X 2, paratype, 

117465b; (8) brachial interior seen through the broken pedicle valve, X 2, show- 

ing the lobes of the muscle area, paratype, 117465a. 

Botetourt formation, in the field on the south side of the road, 0.2 mile east of 

Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

C. Leptellina pulchra Cooper, new SPeCieS.... 2... seer cere cece eee e eee e cence eee eens 

(9) Brachial view of a small, complete specimen, X 3, paratype, 117442c ; (10, 11) 

exterior and interior of the brachial valve showing cardinalia and disk, X 3, 

paratype, 117442d; (12) exterior of an imperfect pedicle valve, x 2, paratype, 

117442e; (13) interior of the preceding pedicle valve, X 2, tilted to show the 

small muscle scars and the long pallial marks; (14) imperfect brachial interior 

showing the cardinalia and median ridge, X 3, paratype, 117442b; (15) poste- 

rior part of the brachial interior showing the cardinalia, X 8, paratype, 117442a; 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

(16) posterior view of the preceding, 8, showing the cardinal process and 

associated structures. 

Horizon and locality same as A above. 

D. Xenambonites undosus Cooper, new Sp€CieS........cccccececccccccccccccecccces 

(17-20) Respectively posterior, anterior, pedicle, and brachial views of a com- 

plete but young specimen, X 5, paratype, 117468f; (21-24) exterior, posterior, 

interior, and side views of the pedicle valve showing the deflected flange on the 

shell border, horizontal wrinkles on the exterior, and small Leptellina-like 

muscle scars, < 4, paratype, 117468a; (25) exterior of the brachial valve, x 4, 

holotype, 117468h; (26, 27, 29) brachial interior in three views; tilted to show 

visceral disk plate, normal view showing inner border and posterior view, X 4, 

all of the holotype; (28, 30) interior and posterior views of the brachial interior 

showing the small disk area and the cardinalia, 6, holotype; (31) another 

brachial interior, 6, showing the disk region. This specimen was broken 

irretrievably when it was photographed. 

Horizon and locality same as A above. 

Es Toqumiua: erkt, Ulrich, and COOpeRenccvostae:tetechaity Wate iala, Tati elate: che teheictalalads, Mab wierste eis 

(32) Impression of the pedicle interior showing the flabellate muscle scars and 

numerous pallial marks, & 14, hypotype, 117567f. 

Upper Pogonip group (lower Rhysostrophia bed), about 1 mile above the 

mouth of Ikes Canyon, Toquima Range, Roberts Mountains (1°) Quadrangle, 

Nev. 

BP Idtesperw panders (Billings) ier . Selec. OREM, Joes. TROT. DALE. Roe 

(33-37) Respectively pedicle, anterior, side, posterior, and brachial views of a com- 

plete specimen, X 1, hypotype, 85320a. 

Tyrone formation, 2 miles south of High Bridge, Harrodsburg (30’) Quad- 

rangle, Ky. 

G. Idtospira’ ? warthins Cooper, new Species. ........06 0. edenie veees A EID. Pee 
(38-41) Respectively pedicle, anterior, side, and brachial views of a complete 

specimen, X I, paratype, 117252a. 

Wappinger formation, railroad cut at Pleasant Valley, 6 miles northeast of 

Poughkeepsie, Poughkeepsie (15’) Quadrangle, N. Y. 

EBS Tacos Hire: Pan ersy (PiU S iy olaccsonsneecncseleneedl ovclosanutonakebesstoratesctehoratataterstctds ode o BEM eee 

(42-46) Respectively anterior, posterior, side, pedicle, and brachial views of a 

large and complete specimen, X 1, hypotype, 117251a. 

Hull formation, Kirkfield, Ontario, Canada. 

PLATE 1096 

SOWERBYELLA 

A. Sowerbyella varicostellata Cooper, new species...........0ccccceeceeceuceeaces 

(1-5) Respectively pedicle, side, posterior, anterior, and brachial views, Bf 

of the holotype, 117532a; (6, 7) pedicle interiors, <2, paratypes, 117532c, 

117532d; (8) interior of an imperfect brachial valve, X 2, paratype, 117532b. 
Arline formation (middle), north side of wagon road in glade, 4 mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

B. Sowerbyellagspava. so 36 wets ob dei aan ee ee a Me og cee UTES Se IME. 

(9-13) Respectively anterior, pedicle, brachial, side, and posterior views of a com- 

plete specimen, X 2, figured specimen, 117548a; (14) brachial view of another 

complete specimen, X 2, figured specimen, 117548b. 

Yellow shaly limestone above 25-foot sandstone of Eureka group, saddle just 

north of hill 8167, Martins Ridge, Monitor Range, Roberts Mountains (1°) 

Quadrangle, Nev. 
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C. Sowerbyella silicica nana Cooper, new subspecieS............eeeeeeeee ewes eeees 
(15-19) Respectively anterior, posterior, side, brachial, and pedicle views, X 2, of 

the holotype, 982292. 
Arline formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

D. Sowerbyella. stlicica: Coopers: Mew! SPeCies sas sfeisisis ».c]s sis,0,4dlatalelalaiele dletala(sie’» Sista. otk eee 

(20-24) Respectively side, brachial, anterior, posterior, and pedicle views, X 2, of 

the holotype, 117517a; (25, 26) pedicle and brachial views of a complete speci- 

men, X 2, paratype, 117517b. 

Horizon and locality same as preceding. 

E. Sowerbyellabellarugosa) Ulrich:and, Cooper a: o%). sia). Leresiata «dawg hielbys La eekeky 

(27) Exterior of the brachial valve, < 3, paratype, 92867a; (28) brachial interior 

showing cardinalia and septa, 6, paratype, 92867-1; (29) exterior of the 

pedicle valve, < 3, lectotype, 92867e. 

Pogonip group (upper), about 1 mile above the mouth of Ikes Canyon, east 

side Toquima Range, Roberts Mountains (1°) Quadrangle, Nev. 

Ba) Sowerbyella perblesa, Cooper, NEW, SPECIES...,<,./0\...cldialalst.d olela seielels «> aulelaln alicia ciel 

(30-34) Respectively anterior, side, posterior, pedicle, and brachial views of a 

young specimen, X 2, paratype, 117508c; (39) brachial view, X 3, of preceding; 

(38) pedicle view of a full-grown specimen, X 2, paratype, 117508e; (40) bra- 

chial view of an imperfect specimen showing the ornamentation, X 3, paratype, 

117508g; (41) exterior of a large brachial valve, X 2, paratype, 117508f; (42) 

interior of an imperfect pedicle valve showing muscle area, X 2, paratype, 

117508d; (43) interior of an imperfect brachial valve, X 4, paratype, 1175081; 

(44) another imperfect brachial interior showing the cardinalia, X 3, paratype, 

117508b. 
Chatham Hill formation, 1.2 miles S. 31° E. of Sharon Springs, Burkes 

Garden (15’) Quadrangle, Va. 

(35-37) Anterior, brachial, and pedicle views of a well-preserved specimen, X 2, 

holotype, 117509a. 

Chatham Hill formation, Grayson Farm, 4 miles southwest of Bland, Bland 

County, Va. 

Gy Somer Dye bee Tye. Bye uses co bse.9sece un oven aban bape bag ose sum srysinueneteve ne wpe ini Re eag ie hea oN eee 

(45) Brachial view, <1, of the figured specimen, 117546; (46-50) respectively 

brachial, anterior, posterior, side, and pedicle views, 2, of the preceding 

specimen. 

Lower part dark shale under Eureka quartzite, north-facing nose of hill 8167, 

Martins Ridge, Monitor Range, Roberts Mountains (1°) Quadrangle, Nev. 

i: “Semerbyelian. compacta “Cooper, DEW SPECIES: .joi0 210/56 asa alse oe oininle =e pivinwe o/elpctera’s @ 

(51-54, 56) Respectively brachial, pedicle, anterior, posterior, and side views of a 

complete specimen, X 2, paratype, 117484a; (55, 59) pedicle and brachial views 

of another complete specimen, X 2, paratype, 117484b; (57, 58) interiors of two 

brachial valves showing cardinalia and septa, < 3, paratypes, 117484d, 11748 4c. 

Benbolt formation, 0.9 mile northeast of Heiskell, Powell Station (T.V.A. 

137-SE) Quadrangle, Tenn. 

PLATE 197 

SOWERBYELLA 

A. Sowerxbyella: negratius. CW ilar.) yoo o's wis, ajetessinicad Feajnysioliit> “inl gi eneynyarel «Simi wih la helms oh eae 

(1, 2) Pedicle and brachial views of a specimen showing the ornamentation, X 2, 

hypotype, 117504a; (3) pedicle view of another specimen, X 2, hypotype, 

117504c. 
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Botetourt formation, junction Virginia Highways 311 and 114, 4 mile south- 

west of Catawba, Salem (15’) Quadrangle, Va. 

(4-8) Respectively anterior, posterior, pedicle, side, and brachial views of a com- 

plete specimen, X 2, hypotype, 117505d. 

Effna formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 
(T.V.A. 218-NW) Quadrangle, Va. 

(9) Plasticine replica of the brachial exterior, X 2, hypotype, 117506b; (10) exte- 

rior of the pedicle valve, < 2, hypotype, 117506a. 

Horizon and locality same as preceding. 

B. Sowerbyella compacta Cooper, new SPECIES... 2.505. cs ese c ce cececeetsccceeccsen 

(11-14, 23) Respectively pedicle, side, posterior, anterior, and brachial views of a 

complete specimen, 2, paratype, 117485a; (21, 22) pedicle and brachial views 

of another complete specimen, 2, paratype, 117485b. 

Benbolt formation (lower), road corner 4 mile southwest of Fleanor Mill, 

Powell Station (T.V.A. 137-SE) Quadrangle, Tenn. 

(15, 17-20) Respectively posterior, pedicle, anterior, side, and brachial views of a 

complete specimen, X 2, paratype, 117486c; (16) brachial view of another speci- 

men, X 2, paratype, 117486a; (24) interior of the brachial valve showing car- 

dinalia and septa, X 2, paratype, 117486b. 

Benbolt formation, 0.3 mile north-northwest of Memorial School, Rye Cove, 

Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

Cy Sowerbyella cequistesata \(Wallandy) «ts aic% »)xwispasdnoot0E 203 Ue ONES Rela Se dee 

(25, 26) Respectively 1 and X 2 enlargements of a complete specimen, some- 

what narrower than usual, hypotype, 117478a; (27-31) respectively pedicle, side, 

anterior, posterior, and brachial views of a complete specimen, X 2, hypotype, 

117478f; (32, 33) respectively 1 and X 2 enlargements of a well-formed indi- 

vidual showing somewhat alate cardinal extremities, hypotype, 117478g; (34) 

brachial interior, X 2, showing cardinalia and septa, hypotype, 117478b. 

Wardell formation, bend of the railroad just west of Liberty Hill, Dutch 

Valley (T.V.A. 154-SE) Quadrangle, Tenn. 

D. Sowerbyella variabilis: Cooper, newospeciesis . cd eves od... swiaetiee elodoatl. sn 

(35, 36) Respectively < 1 and X 2 enlargements of a complete specimen, paratype, 

117539b; (43) ornamentation of the preceding specimen, 5; (37) brachial 

view of a complete specimen, X I, paratype, 117539a; (38-42) respectively ante- 

rior, posterior, brachial, side, and pedicle views, < 2, of the preceding specimen. 

Bromide formation (Pooleville member—168 feet below massive limestone, 

Oxoplecia gouldi zone), Spring Creek, sec. 7, T. 2 S., R. 1 W., Murray County, 
Okla. 

PLATE 108 

SOWERBYELLA 

A. Sowerbyella vulgaita' Cooper, riew' species S222 PSS OA ESS RY, I et 

(1, 2) Respectively 1 and X 2 enlargements of a complete specimen, paratype, 

117543b; (3-6) respectively anterior, posterior, pedicle and side views of another 

complete specimen, X 2, holotype, 117543a; (11) pedicle view, 1, of the 

holotype; (12-14) posterior, anterior, and brachial views of a complete specimen, 

X 2, paratype, 117543f; (19) pedicle interior, < 2, showing median ridge and 

diductor tracks, paratype, 117543d; (20) brachial interior showing cardinalia 

and septa, X 2, paratype, I17543c. 

Bromide formation (Mountain Lake member), cut on Oklahoma Highway 18, 
1.8 miles south of Sulphur, sec. 11, T. 1 S., R. 3 E., Murray County, Okla. 

(7-9, 15, 16) Respectively brachial, posterior, anterior, side, and pedicle views of a 
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1196 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

complete specimen, X 2, paratype, 117540a; (10) brachial view, X 1, of the pre- 

ceding; (17) pedicle interior, X 3, showing the pallial marks, paratype, 117540b; 

(18) brachial interior, < 3, showing cardinalia, paratype, 117540d; (21, 22) 

brachial and pedicle views of a small specimen showing variation in ornamenta- 

tion, X 2, paratype, I17540c. 

Bromide formation (Mountain Lake member), Spring Creek, sec. 17, T. 2 S., 

R. 1 W., Murray County, Okla. 

B. Sowerbyella socialis Cooper, news Species 22 eet) a... Oe LEY Bee POR IO. HOEY 

(23) Brachial view of a complete specimen, X 1, holotype, 117525a; (24-27) re- 

spectively brachial, posterior, anterior, and side views, X 2, of the preceding 

specimen; (28) well-preserved specimen showing brachial view, X< 1, paratype, 

98207b; (20, 30) same as preceding, X 2, brachial and pedicle views; (43) 

brachial interior, <3, showing cardinalia and thickened anterior, paraytpe, 

117525b; (31-35) respectively pedicle, brachial, side, anterior, and posterior 

views of a complete specimen, XX 2, paratype, 117523a; (41) pedicle interior, 

X 3, showing muscles and pallial marks, paratype, 117527a; (44) brachial inte- 

rior, X 3, showing cardinalia, paratype, 117527c. 

Wardell formation, Lloyd Carter’s barn, 0.8 mile by road northeast of the 

school at Rye Cove, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

(36, 38) Brachial and anterior views of a complete specimen, X 2, paratype, 

117530b; (37, 39) side and brachial views of a specimen with more rectangular 

outline, X 2, paratype, 117530a. 

Wardell formation (Sowerbyella bed), Evans Ferry section, 0.8 mile north 

of Indian Creek, on U. S. Highway 25E, Howard Quarter (T.V.A. 162-NW) 

Quadrangle, Tenn. 

(40) Interior of the pedicle valve, X 2, showing exceptional development of the 

pallial markings, paratype, 117522. 

Wardell part of Dryden formation, north side of Lone Mountain Creek, just 

west of the road to Straight Creek, 0.8 mile west of Lone Mountain Station, 

Tazewell (T.V.A. 154-NE) Quadrangle, Tenn. 

(42) Pedicle interior, X 3, showing muscle scars and pallial marks extending 

anteriorly from the diductor ends, paratype, 117524a. 

Wardell formation, 1 mile north-northeast of Rye Cove, Clinchport (T.V.A. 

188-NW) Quadrangle, Va. 

PLATE 199 

SOWERBYELLA 

Aw Sowerbyella /moniliferal: Cooper New USPeCIES pape <-oreve'sx01 sreyehaiessieisieietolela’sleisfelc cislele alolels 

(1) Brachial view of a complete specimen, X 1, paratype, 117499a; (2-6) respec- 

tively anterior, posterior, brachial, side, and pedicle views, X 2, of the same 

specimen; (7) brachial interior showing cardinalia and septa, X 2, paratype, 

117499b; (8) ornamentation of the brachial valve, < 5, holotype. 

Decorah formation (upper Ion member), cut on Highway 10, + mile west of 

Ellsworth, Lancaster (30’) Quadrangle, Wis. 

B. Sowerbyella aequicostellata Cooper;| new Species slic. 20s esis wi) oi ctelen dale ls Coal le bsie 

(9, 12) Respectively * 1 and X 2 enlargements of a complete specimen, holotype, 

117477{; (11) side view, X 2, of the preceding specimen; (10) anterior view of 

a complete specimen, 2 paratype, 117477g¢; (13, 14) pedicle views, x 2, of 

two paratypes, 117477b, 117477a; (16) impression of the pedicle interior showing 

muscle scars, X 2, paratype, 117477e; (17) brachial interior, 3, showing 

cardinalia, muscle area, and subdued septa, paratype, 117477d. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

Edinburg formation (Cyrtonotella zone), ravine at switch % mile east of 

Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

(15) Interior of the pedicle valve, < 2, paratype, 117476a. 

Shippensburg formation (about 50 feet above the base of the Pinesburg mem- 

ber), railroad cut and field to the north, 24 miles southwest of Marion, Cham- 

bersburg (15’) Quadrangle, Pa. 

C. Sowerbyellanasuia Cooper: mew species 023i. Lec ar Qs olen es 2k BROW DS 

(18, 23) Brachial and pedicle views of a complete specimen, X 2, paratype, 

117503a; (19-21) side, posterior, and anterior views of a complete specimen, 

X 2, the holotype, 117503b; (26, 27) pedicle and brachial views of the holotype, 

X 3, showing interareas and pseudodeltidium; (22) pedicle exterior showing 

narrow median fold, X 2, paratype, 117503e; (24) brachial exterior, X 2, para- 

type, 117503g; (28, 29) respectively X 2 and X 3 enlargements of the pedicle 

interior showing the pallial trunks, paratype, 117503c; (30) another pedicle 

interior showing muscle and pallial marks, < 3, paratype, 117503f; (31) brachial 

interior, X 3, showing cardinalia and brachiophores, paratype, 1175034; (33) 

brachial interior, X 2, paratype, 117503h. 

Chatham Hill formation, north slope of Walker Mountain, 2 miles south-south- 

west of Chatham Hill, Chatham Hill (T.V.A. 218-NE) Quadrangle, Va. 

(25) Pedicle view of a complete specimen, < 3, paratype, 117502a; (32, 34) inte- 

rior views of two brachial valves, < 3, paratypes, 117502b, 117502c. 

Ward Cove formation (Nidulites bed), southwest of Tazewell in Thompson 

Valley, Pounding Mill (15) Quadrangle, Va. 

PLATE 200 

SOWERBYELLA 

A. Somervyclia compacta Cooper, ‘NeW. SPECIES «al. eas a5 saigitie aieisieldd bs doves winsewee i ale aise 

(1-5) Respectively posterior, anterior, brachial, side, and pedicle views, X 2, of 

the holotype, 117487a; (6) brachial interior showing cardinalia, X< 2, paratype, 

117487b. 

Benbolt formation, I mile west of Rye Cove, second cut west of McDavid’s 

house, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

B. Sowerbyella socialis crassa Cooper, new SUDSPECIES...........cceccecccccccccccs 

(7) Brachial view of a complete specimen, X 1, holotype, 117528a; (8-12) respec- 

tively brachial, pedicle, anterior, posterior, and side views, x 2, of the holotype; 

(14) enlargement X 6, of the exterior of the holotype. 

Wardell formation, Lloyd Carter’s barn, 0.8 mile by road northeast of Rye 

Cove School, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

(13) Pedicle interior, showing pallial marks, x 3, paratype, 117520b. 

Wardell formation, on U. S. Highway 25E, 50 yards north of the intersection 

at Thorn Hill, Avondale (T.V.A. 162-NW) Quadrangle, Tenn. 

Ch Sewerbyelle subcarunaie: CUIGH) ad oeaka Gad ae B55 Adar s Emiebamiels teers agile cae + 

(15, 16) Brachial interiors, X 2, hypotypes, 117543a, 117543b; (17) pedicle exte- 

rior showing carina and wrinkles along the posterior margin, X 2, hypotype, 

117543c; (18) slab showing numerous individuals, < 2, hypotype, 117543d. 

Carters formation (O-oplecia bed), quarry 0.3 mile north of Gate City, 
Leeds (15’) Quadrangle, Ala. 

PLATE 201 

SOWERBYELLA 

A. Sowerbyellatturdsvillensis:)( Roerste ) 26 } VeSne ty. PR Oe. RP es 

(1-3) Pedicle, brachial, and side views, 1, of a hypotype, 11749I1c; (4-7) re- 
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1198 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

spectively brachial, posterior, anterior, and side views, X 2, of the same hypo- 

type; (8) brachial view of a complete specimen, 2, hypotype, 1174911; (9) 

brachial view of an obese individual, 2, hypotype, 117491b; (10) interior of 

the pedicle valve showing the long diductor scars, & 2, hypotype, I17491g; (11) 

brachial interior, X 2, showing cardinalia and muscle scars, hypotype, 117401e; 

(12, 13) respectively X 2 and X3 views of a very perfect brachial interior 

showing the cardinalia and pallial marks, hypotype, 11749th. 

Martinsburg formation (base), on Tennessee Highway 33, about 4 mile south 

of Rose Hill and 54 miles northeast of Maynardville, Maynardville (T.V.A. 

Quadrangle, Tenn. 

B. Somerbyella lebaronensts! Bassler’ :: gic diets liedite taxi. asa eee sabe ala. 

(14-18) Respectively brachial, anterior, pedicle, side and posterior views of a com- 

plete specimen, X 2, hypotype, 117494a; (23, 24) brachial interiors showing 

cardinalia, muscle marks, and anterior thickening, <2, hypotypes, 117494b, 

117494¢. 
Lebanon formation, cut on U. S. Highway 41, 2.1 miles north of the Bedford 

County line in Rutherford County, Tenn. 

(19) Exterior of the pedicle valve, X 2, lectotype, 80487a; (22) brachial interior 

of a young specimen, X 2, paratype, 80487b; (25) small slab showing two 

brachial interiors, X 3, showing cardinal process and septa, hypotype, 117495a. 

Lebanon formation, Shelbyville, Bedford County, Tenn. 

(20) Brachial exterior of a specimen having prominent wrinkles on the posterior 

margin, X 2, hypotype, 117497Cc. 

Lebanon formation, near Prospect, Giles County, Tenn. 

(21) Interior of the pedicle valve showing median ridge and muscle area, X 2, 

hypotype, 117496a. 
Lebanon formation, Columbia, Maury County, Tenn. 

PLATE 202 

SOWERBYELLA 

A. Sowerbyella*compacta’ Cooper’ new ‘Species. os evs. tees cis ccce snes access ces 

(1) Pedicle view of a complete specimen, I, paratype, 117490; (2-6) respec- 

tively brachial, pedicle, anterior, side, and posterior views, 2, of the same 

specimen. 

Benbolt formation (basal 20 feet with Echinosphaerites), + mile east of Speers 

Ferry, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

(7) Interior of the pedicle valve, X 2, showing pallial marks, paratype, 117483b; 

(8) brachial interior showing cardinalia, X 2, paratype, 117483c. 

Dryden formation, Lone Mountain, Tazewell (T.V.A. 154-NE) Quadrangle, 

Tenn. 

B., Sowerbyella porvayCooper) Sew Species. fais Sane ela ws we. ee else eke tetas 

(9, 11) Side and brachial views of a complete specimen, X 2, paratype, 117507b; 

(10, 12, 13) brachial, posterior, and anterior views of a complete specimen, X 2, 

holotype, 117507a; (14) interior of the pedicle valve, * 3, paratype, I117507c; 

(15) interior of the brachial valve, X 3, showing septa and cardinalia, paratype, 

117507d. 

Ward Cove formation, small cemetery about % mile north of Rye Cove, 

Clinchport (T.V.A. 188-NW) Quadrangle, Tenn. 

Ge Sowerby ellaizulgatay Cooper enews: SPECIES 4 cemvectete sphincter ea eet inate ticisy: 

(16-20) Respectively brachial, anterior, side, posterior, and pedicle views of a com- 

plete specimen, X 2, paratype, 117542a; (22) ornamentation of brachial valve, 

<6, of preceding specimen; (21) brachial interior showing cardinalia and 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

septa, X 2, paratype, 117542b; (23) pedicle interior showing Y-shaped ridge and 

muscles, X 2, paratype, 117542e. 

Bromide formation (Mountain Lake member), } mile west of U. S. High- 

way 77; SW} sec. 25, T. 2 S., R. 1 E., Carter County, Okla. 

D. Sowerbyella indistincta Cooper, new Speciesars ici dees ae ceecisia’e cle alesse cleswnsee 

(24) Pedicle interior, X 2, paratype, 117493b; (25) pedicle exterior, X 2, holo- 

type, 117493a; (20) slab showing interiors of three pedicle valves and a brachial 

exterior, X 2, paratype, 117403Cc. 

Bromide formation (Mountain Lake member), about the middle of sec. 33, 

T.2S., R. 2 E., about 2 miles northeast of Springer, Carter County, Okla. 

E. Somerbyella wariabslis | Goaper, new, SPeCleSincels ss, « <!+'s-0.0\618)> «jatanaiare-a os ado Gaia 6 ateiel> 

(27) Brachial view of a small specimen showing aberrant fasciculation of costellae, 

X I, paratype, 117538a; (28, 29) brachial and pedicle views, X 2, of the preced- 

ing specimen; (30) brachial view of the same specimen, 4, showing the bun- 

dling of costellae; (31, 32) pedicle and brachial views of a specimen preserving 

the attenuate cardinal extremities, < 2, paratype, 117536a; (33) brachial view 

of a complete specimen, X 1, holotype, 117536b; (34-38) respectively anterior, 

posterior, pedicle, side, and brachial views, X 2, of the holotype. 

Bromide formation (Pooleville member—O-roplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, about center sec. 35, T. 5 S., R. 1 E., Criner Hills, Carter 

County, Okla. 

(39, 40) Two brachial interiors, X 2, showing cardinalia and septa, paratypes, 

117535b and 117535c. 

Bromide formation (Pooleville member—370 to 390 feet above base), creek 

bed just west of U. S. Highway 77, north of culvert near store, SEJNE4 sec. 25, 

T.258., R.1 E., Carter County, Okla. 

PLATE 203 

EOPLECTODONTA, SOWERBYELLA 

A. Sowerbyella plicatifera Cooper, new Species... 0.060. cee cece chee decenece's 

(1) Brachial view of a complete specimen showing the folds which inspired 

the specific name, X I, paratype, 117512a; (2, 3) pedicle and brachial views, 

X 2, of the preceding specimen; (7) brachial view of a complete specimen, X 1, 

holotype, 117512b; (8-11) respectively brachial, posterior, anterior, and side 

views, X 2, of the preceding specimen; (12) brachial view of another complete 

specimen, X I, paratype, I1175I11a; (4-6, 13, 14) respectively posterior, anterior, 

side, brachial, and pedicle views, < 2, of the preceding specimen; (15) enlarge- 

ment of the ornamentation of the brachial valve, < 6, of the preceding specimen. 

Bromide formation (Mountain Lake member), Decker’s section, zone 3, at 
Nebo, Murray County, Okla. 

B. Eoetigetadenta: 2 inradhata( Butts Jou tesineeee .Siaew. ale. Uae aleve: 

(16-18) Two pedicle views and side view of a partially exfoliated specimen, 2, 

hypotype, 123257a; (19) immature specimen not yet geniculated, x 2, holotype, 

97582b; (20) somewhat larger specimen than the preceding but not geniculated 

to the extent shown by specimen figured in 16-18, X 2, paratype, 97582a. 

Oranda formation, 4 mile west of Strasburg, along railroad tracks, Stras- 

burg (15’) Quadrangle, Va. 

C. Sowerbyeliavcana: Cooper, new yspeciess peso Weak elinns i asieeeseeediedeetasld.. 

(21-24) Respectively posterior, pedicle, brachial, and side views of a nearly per- 

fect specimen, X 3, paratype, 117480a; (25, 26) pedicle and anterior views of 

a well-preserved pedicle valve, < 2, paratype, 123258a; (27) brachial view of 
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Page 

a large complete specimen, X 2, paratype, 123258b; (28-30) anterior, posterior, 

and exterior views of a large pedicle valve, 2, paratype, 123258c. 

Oranda formation, on Virginia County Road 777, just west of the junction 

of Virginia County Roads 617 = 910 and 777, $+ mile north-northwest of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

D: Sewerbyetia cave Cooper, Tew Species: 222. pecs etree ee ee ere eee c cen ete 777 

(31-35) Respectively brachial, posterior, anterior, pedicle, and side views of a 

complete specimen, 2, paratype, 117481e; (36) brachial view of a complete 

specimen, 1, holotype, 117481b; (40-42) anterior, posterior, and brachial 

views, X 2, of the holotype; (37-39) brachial, pedicle, and side views of a com- 

plete, full-grown specimen, X 2, paratype, 117481a; (43) interior of the brachial 

valve showing septa, muscle scars, and cardinalia, X 3, paratype, 11748rf. 

Martinsburg formation (part with Brongniartella and referable to Salona 

formation), 0.15 mile north of Green Mount Church on Virginia County High- 

way 617 = 0910, Broadway (15’) Quadrangle, Va. 

PLATE 204 

SOWERBYELLA 

A. Sowerbyella medtoplicata Cooper, New SPECIES.... 0... ccccenccncccccrscveccverce 784 

(1-5) Respectively posterior, anterior, side, brachial, and pedicle views of a com- 

plete specimen, 2, holotype, 117408. 

Lincolnshire formation (top), Tumbling Run, 14 miles southwest of Stras- 

burg, Strasburg (15’) Quadrangle, Va. 

Bi.  SGRERD GCI VS prQUit, LMR ON ORE BRE Mec 5 MEM a 0 ida pied winie ote alata dle: wee ives 802 

(6, 12) Respectively 1 and X 2 enlargements of the brachial side of a complete 

specimen, figured specimen, 117545b; (7-11) respectively side, posterior, ante- 

rior, brachial, and pedicle views of a large, complete specimen, X 2, figured 

specimen, I17545a. 

Rodman member of Nealmont formation, 1 mile northeast of Bellefonte, Belle- 

fonte (15’) Quadrangle, Pa. 

C. Sowerbyella eximia Cooper, new SPeCieS..........ccccce eed vctevecceecccscscccs 781 

(13) Brachial view of a complete specimen with rounded cardinal extremities, 

xX I, paratype, 117492c; (14-18) respectively anterior, posterior, side, brachial, 

and pedicle views, X 2, of the preceding specimen; (19) another adult specimen, 

brachial view, X I, paratype, 117492j; (20) brachial view of a specimen showing 

wrinkles on the hinge margin, 2, paratype, 117492k; (21, 22) pedicle and 

brachial view of a large specimen, XX 2, holotype, 117492a; (29) posterior of the 

preceding specimen, X 2, showing the interareas and cardinal process; (23-27) 

respectively brachial, side, pedicle, posterior, and anterior views of a large speci- 

men, X 2, paratype, 117492d; (28) brachial view of a medium-sized specimen 

showing the ornamentation, 2, paratype, 117492h; (30, 31) respectively I 

and X 2 enlargements of a brachial interior, showing the cardinalia, paratype, 

117492p; (32) another brachial interior of a specimen somewhat narrower than 

the preceding, 2, paratype, 117492f; (33) interior of a large brachial valve 

showing papillose interior, septa, and cardinalia, 3, paratype, 117492n. 

Martinsburg formation (part with Brongniartella and referable to the Salona 

formation), on Virginia County Highway 617 = 910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 
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PLATE 205 

SOWERBYELLA 

A. Sowerbyella ‘sartalss. Cooper, Mew, “SPECi@S . <n Ms <.0:5 <0 «.05) ninte’= spiciee mesa Bisediala.s 5/2 0 0 

(1-5) Respectively posterior, pedicle, side, anterior, and brachial views of a com- 

plete specimen, X 2, paratype, 117526a; (6) enlargement of the ornamentation 

of a brachial valve, 6, paratype, 117526b. 
Wardell formation (Hesperorthis zone), Lloyd Carter’s barn, 0.8 mile by 

road northeast of Rye Cove School, Clinchport (T.V.A. 188-NW) Quadrangle, 

Va. 
B; Sowerbyellaexrimig. Cooper, Mew SPECIES oycn can + aecin ne 4s a\niaineis ane omimrcloce ain.e o.nie'bla 

(7, 8) Impression of the pedicle interior and a wax replica prepared from the 

impression, showing muscle scars, X 2, paratype, 117492g. 

Martinsburg formation (part with Brongmiartella and referable to the Salona 

formation), on Virginia County Highway 617 = 900, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

€; Sowerlyetia panctosiriata (MEthED) 22.55. ccc cms oes os ce cee oc 's eye dis o once oe s'a'e aie: 
(9-13) Respectively anterior, posterior, brachial, pedicle, and side views of a com- 

plete specimen, X 2, hypotype, 117514a; (23) brachial interior, X 3, showing 

cardinalia, septa, and pallial marks, hypotype, 117514b. 

Barnhart formation, Koch Valley School, on U. S. Highway 61, NE. corner 

SWiSWS35 sec. 6, T. 41 N., R. 6 E., 2 miles south of Barnhart, Kimmswick 

(15’) Quadrangle, Mo. 
(14) Brachial view of a complete specimen, X 1, hypotype, 117513a; (15-19) re- 

spectively brachial, anterior, side, pedicle, and posterior views of the preceding 

specimen, XX 2, showing ornamentation; (22, 24) respectively 2 and XI 

enlargements of the brachial interior, showing cardinalia, hypotype, 117513b. 

Barnhart formation, 0.1 mile south of Salt River on U. S. Highway 61, north 

of New London, Ralls County, Mo. 

(20, 25) Exterior and interior views of a pedicle valve, X 1, hypotype, 117515a; 

(21) exterior of a brachial valve, X 1, hypotype, 117515b. 

Barnhart formation (upper), old road about 1 mile northwest of Chicago Sum- 

mer School Camp, NWiSW3 sec. 32, T. 37 N., R. 9 E., Weingarten (15’) 

Quadrangle, Mo. 

PLATE 206 

SOWERBYELLA, TITANAMBONITES 

A. Sowerbyella angulata Cooper, new SPeCi€S.. 2.0.5... cc cheese eceeecccccscccecees 

(1-5) Respectively pedicle, posterior, anterior, brachial, and side views X 1, of the 

holotype, 71538a; (6) the same, X 2, to show the ornamentation; (7) interior of 

the brachial valve, 2, paratype, 117479b. 

Hermitage formation, Cliff Avenue section, Clifton Terrace, Birmingham, 

Birmingham Special (15’) Quadrangle, Ala. 

B. Sowerbyella:qulgata Cooper; new ispecies P20 \S0 G95 CE PIES, SSL IE 

(8) Brachial view, <1, of a wide paratype, 117541a; (9-12) respectively side, 

brachial, anterior, and pedicle views, X 2, of the preceding. 

Bromide formation (Mountain Lake member—upper 10 feet), on Spring 

Creek, sec. 17, T. 2 S., R. 1 W., Murray County, Okla. 

€.. Titanambonties) amplus (Raymond ied ads Aye tore. PE bc DEON. LR 

(13) Impression of the interior of a pedicle valve showing long diductor scars and 

the pallial trunks at their anterior ends, X 1, hypotype, 117423b. 

Fetzer tongue, at the bend of the road 0.6 mile south-southeast of Harrison- 

Chilhowee Academy, Walden Creek (T.V.A. 156-SW) Quadrangle, Tenn. 

I201 

781 

792 

776 

718 
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D:) Sowmerbetia. paisctosireatsc (MAGE) ys iii. 4 ioyon'n apeit acti name's ses aie cick eee meee este 792 

(14, 15) Respectively 1 and X 2 views, showing ornamentation, of a topotype, 

117516. 

Rockland formation, Wolfe Island, Lake Ontario between Kingston and Cape 

Vincent, N. Y. 

E. Sowerbyella monilifera Cooper, NEW SPCCiGS... 2... cone cewek cc cecsceeercesaee 785 

(16, 17, 21, 22, 25) Respectively pedicle, brachial, posterior, side, and anterior 

views of a complete specimen, X 2, holotype, 117500b; (18) enlargement of the 

central portion of the brachial valve, & 4, of the holotype; (19, 20) respectively 

xX 1 and X 2 views of a paratype, 117500a; (23, 24) pedicle and brachial views 

of a complete specimen showing growth stages, X 2, paratype, 117500c; (26) 

interior of the pedicle valve showing muscle scars, X 2, paratype, I17500¢; 

(27, 28) interior of the same brachial valve, X 2 and & 4, showing cardinalia, 

paratype, I17500i. 

Decorah formation (Ion member), 1.1 miles east of U. S. Highway 52, south 

edge of Cannon Falls, Goodhue County, Minn. 

PLATE 207 

EoPLECTODONTA 

A. Boplectodonia, ? ditbia Cooper HOw. SPECIES). ake oils s pege'o nats aia o ake «tess daleyas seen eas 810 
(1) Somewhat exfoliated pedicle exterior, 2, paratype, 110984. 

Edinburg formation (Cyrtonotella zone), ravine on south side railroad, $ mile 

west of Strasburg, Strasburg (15’) Quadrangle, Va. 

B:. Boplectomormte, Mltevacrtia CCrtthis Ys» ties prconte tin cice iste sleds cine tice chia aR SNR a A a 808 
(2) Pedicle view of a young specimen, X 4, hypotype, 110985. 

Oranda formation, along the railroad 4 mile west of Strasburg, Strasburg 

(15’) Quadrangle, Va. 

(3) Exterior of the pedicle valve, < 1, hypotype, 117551q; (4-7) respectively pos- 

terior, anterior, side, and pedicle views, X 2, of the preceding specimen; (8, 9) 

exterior and posterior views of another pedicle valve showing ornamentation, 

X 1, hypotype, 111798a; (10, 11) posterior and full views of the preceding 

pedicle valve, 2, showing the ornamentation; (12-14, 25) anterior, brachial, 

posterior, and side views of a complete specimen, 1, hypotype, 117550d; 

(15, 16) brachial and pedicle views of the preceding specimen, X 2, showing 

the ornamentation; (17) posterior of the brachial view of the same specimen, 

3, showing pseudodeltidium and alternating character of the ornamentation; 

(18) brachial view of another complete specimen, 2, showing ornamentation 

and the interareas, hypotype, 117550b; (19) exterior of pedicle valve showing 

anterior folds, * 1, hypotype, 117551-1; (20, 21) posterior and anterior views 

of the brachial interior, 2, showing septa, cardinalia, and pallial marks, hypo- 

type, 117551g; (22, 23) posterior and anterior views of another brachial interior 

showing the septa, 3, hypotype, 117551n; (24) posterior view of another 

brachial interior showing the septa, X 2, hypotype, 111798b. 

Martinsburg formation (part with Brongniartella and referable to the Salona 

formation), on Virginia County Highway 617 = 0910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

PLATE 208 

EoPLecTOoDONTA, LEPTAENA 

A. Eoplectodonta ralternaia (Butts Y o8.08) YR AA 22. PEPE PO A SD Pa 808 

(1, 2) Exterior and tilted view of a large pedicle valve, < 2, hypotype, 79419a; 
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(3) side view of a complete specimen, X 1, hypotype, 79419d; (6, 7) two views 

of an impression of the pedicle interior, 2, showing the muscle scars, hypotype, 

79419e; (18) exterior of a small pedicle valve, X 4, hypotype, 79419f; (14) 

brachial interior, X 2, showing 3 septa, hypotype, 79410g. 

Oranda formation, 4 mile west of Strasburg along the railroad, Strasburg 

(15’) Quadrangle, Va. 

(4) Plasticine replica of a complete specimen seen from the brachial side, X 2, 

hypotype, 110993c; (5) plasticine replica of the exterior of a large brachial 

valve, X 2, hypotype, 110993d; (8) impression of the pedicle interior showing 

the muscle scars and the pallial marks extending anteriorly, x 2, hypotype, 

110993f; (9) another pedicle interior impression showing muscle scars and 

pallial marks, < 2, hypotype, 110903e; (10, II) respectively 1 and X 2 en- 

largements of an impression of the pedicle interior showing the muscle scars and 

the pallial marks extending anteriorly, hypotype, 110993a; (12, 13) another 

impression of the pedicle interior in full view and tilted to show the muscle 

scars, X 2, hypotype, 110993g; (15, 16) plasticine replica of the brachial inte- 

rior showing the muscle scars, 3 septa, and denticles along the hinge and the 

mold from which the cast was prepared, X 2, hypotype, 110993b; (17) plas- 

ticine replica of the brachial interior showing cardinalia and septa, X 2, 

hypotype, I10993h. 

Oranda formation, north side of road, 0.6 mile northwest of Linville Station, 

Broadway (15’) Quadrangle, Va. 

B, Leptaenaiordovicica :Codper}rnew: species . Jer wis!,). Ja lndeeid you. .seirenw en. eee. 820 

(19, 20) Side and exterior views of a pedicle valve, X 1, paratype, 117666; (21) 

exterior view, X 2, of the preceding specimen. 

Martinsburg formation (Sinuites zone), Carlisle, Carlisle (15’) Quadrangle, 

Pa: 

PLATE 209 

EoPLECTODONTA, GONIOTREMA, SOWERBYITES 

A.. Baoplectadonta. foecrsies, Coapet, Tew SPECIES «5... oi0.014 > ntoietdi y= ap eka s ae.e che a. keh ik 6! « SII 

(1) Immature pedicle valve, X 2, showing wrinkles along the posterior margin, 

paratype, 110992d; (2, 3) respectively XI and XX 2 enlargements of a pedicle 

valve, holotype, 110992a. 

Wells formation, along the railroad 14 miles southwest of Cumberland City, 

Stewart County, Tenn. 

iB. Sowerbyttes wiseplarus: CWillatd)’. «ocr cicis sie sis s elulate e's felt see Gievs ss eemapebanae eniot tas 730 

(4, 5) Respectively X 1 and X 2 enlargements of the pedicle interior showing the 

callosities at the anterior ends of the diductor scars, hypotype, 117413a; (6, 7) 

respectively <2 and 1 enlargements of the brachial interior, showing the 

median septum, hypotype, 117413b. 

Lincolnshire formation (Hogskin member), along U. S. Highway 25F, north 

of Thorn Hill, Avondale (T.V.A. 162-SW) Quadrangle, Tenn. 

C. Eoplectodonta .?:-dubta Cooper) new species... in .)5. fle G0 0s Le Ao aisteece oad Js 810 

(8) Impression of the pedicle interior, 2, paratype, 117555b; (9) impression of 

the brachial interior, X 2, paratype, 117555{; (10) plasticine replica of the 

brachial interior, X 2, prepared from the preceding; (11) another plasticine 

replica of the brachial interior, X 2, showing septa, paratype, 117555g¢; (12) 

plasticine replica of the pedicle exterior, X 2, holotype, 117555d; (13) plasticine 

replica of the brachial exterior of a small specimen, X 2, paratype, 117555h. 

Botetourt formation, junction Virginia Highways 731 and 724, 2 miles north- 

west of Brownsburg, Lexington (15’) Quadrangle, Va. 
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D. Goniotrema perplexum Ulrich and Cooper...........-ceccceccecccsccccseencnes 711 
(14, 16) Interior and exterior of the pedicle valve, 1, of the holotype, 92872; 

(15, 17) exterior and interior of the brachial valve, 1, of the holotype; (18) 

posterior view of the brachial valve of the holotype, X 2, showing cardinalia; 

(19) brachial valve of the holotype, 2, interior; (20) pedicle interior of the 

holotype, X 2, showing the elongate diductor scars; (21, 22) respectively XI 

and X 2 views of the apex of the holotype showing pedicle foramen. 

Upper Pogonip group, Ikes Canyon, east side of Toquima Range, Roberts 

Mountains (1°) Quadrangle, Nev. 

PLATE 210 

BimuriA, CHRISTIANIA, ISOPHRAGMA 

A. Bimuia' paroula ‘Cooper, tiew species 5. fT 209208, AV PPS. ORE eae. EG 769 

(1) Pedicle exterior, 2, holotype, 117460d; (2) brachial view, X 3, of the 

holotype; (3) pedicle interior, 2, paratype, 117460f; (4) brachial interior 

showing septa, X 3, paratype, 117469e. 

Chatham Hill formation, 1.2 miles S. 31° E. of Sharon Springs, Burkes 

Garden (15’) Quadrangle, Va. 

B: Bimuria ci. B, superba Ulrich and (Cooper... sa cce esas deais'sc dee eee ee See 771 

(5) Pedicle view showing bundled lamellae on the outer surface, 1, figured 

specimen, I10064a. 

Effna formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

CC." Bimiuria’ ? matutina’ Cooper; new specieserew sewhoosntiads ky BO: oeole aetes 768 

(6-8) Posterior, side, and exterior views of a pedicle valve, X 3, paratype, 66288a; 

(9) same, X 2; (10) another pedicle exterior, 3, holotype, 66288b. 

Boulder in Mystic conglomerate, Range 6, Lot 20, near Mystic, Stanbridge 

Township, Quebec, Canada. 

D. Christiania platys 'Coopenjinew Speciesta toto .OS0GINa I. a cc bcc s cee es 861 

(11) Brachial interior, X 2, paratype, 117574. 

Edinburg formation (Nidulites zone), 100 yards south of Battlefield Crystal 

Caverns entrance on U. S. Highway 11, Hupp Hill, 1 mile north of Strasburg, 

Strasburg (15’) Quadrangle, Va. 

To.) Bina see Te eet, BOE STR RE ees ee rec ean nts evens enero ns 772 

(13) Brachial view of an incomplete specimen, X 1, figured specimen, 117473; 

(12, 14) pedicle and brachial views of the preceding specimen, X 2, showing 

pedicle foramen. 

Dark shale under the Eureka quartzite, north-facing nose of hill 8167, Martins 

Ridge, Monitor Range, Roberts Mountains (1°) Quadrangle, Nev. 

F. Bonariavsaperva Winer and” Coopers. . cle. ore dee cre ce ree cece ete one mats 771 

(15, 16) Anterior and pedicle views of a pedicle valve showing good develop- 

ment of the exterior lamellae, & 1, hypotype, 117471. 

Arline formation (top), small quarry on east side of Tennessee Highway 66A, 

4% mile northeast of St. Clair, Bulls Gap (T.V.A. 171-SE) Quadrangle, Tenn. 

G.. Bimuria’'stphonata®’ Cooper, ‘new species. £. 2). or on eee ee ee ees 770 

(17, 21, 22) Brachial, anterior, and posterior views of a young complete speci- 

men, 5, showing the pedicle siphon, holotype, 117470a; (18) brachial view of 

the preceding enlarged <8 to show the pedicle siphon, pseudodeltidium, and 

chilidial plates; (19, 20) pedicle and side views of a somewhat larger specimen 

than the preceding, X 5, paratype, 117470d; (23, 24) two views of the same 

brachial valve showing the cardinalia, septa, and serrated lateral lobes, 5, 

paratype, 117470e. 
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Pratt Ferry formation, 0.2 mile south of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

H: Isophragma ponderosum Cooper, New SPECIES... 2... cesccecccccccccccccccccccs 

(25) Plasticine replica of the pedicle exterior, 2, paratype, 123261; (31) 

pedicle exterior, X 2, paratype, 123262a. 

Yellow-weathering limestone on 25-foot sandstone at base of Eureka group, 

3 miles north of Martin Ranch on west side of hill 8167, Roberts Mountains 

(1°) Quadrangle, Nev. 

(26-30) Respectively anterior, pedicle, posterior, brachial, and side views of a 

complete specimen, X 2, holotype, 123259a; (32) brachial view, x1, of the 

holotype. 

Yellow-weathering limestone on 25-foot sandstone at base of Eureka group, 

2 miles north of Martin Ranch, Roberts Mountains (1°) Quadrangle, Nev. 

1. Bonursa’ superba Ulrich and) Coopers Sv ooo S02 6s casen, clay y= aaiunieiciaiee del Sa's eee 

(33, 34) Respectively X1 and X14 enlargements of a large brachial valve, 
hypotype, 110981. 

Arline formation, quarry at Marion, Marion (T.V.A. 218-SE) Quadrangle, 

Va. 

PLATE 211 

BIMURIA 

A: Borin MMOHUTE EOUPEL / TIENT SPECIESIAAil es cs cee «coarse ssgeece ce nenenetcetcns 

(1) Pedicle interior showing teeth and small pedicle siphon, X 4, paratype, 

110976j; (2) posterior view of the same specimen, X 6, showing the foramen 

of the pedicle siphon; (13) another view of the same specimen, X 6, showing 

the siphon more clearly; (3) interior of the brachial valve showing the diver- 

gent septa, 4, paratype, 110976n; (4) same specimen as preceding, XX 4, 

tilted to show brachial processes and median ridge; (5) anterior, X 3, of the 

holotype, 110976g; (6) pedicle interior tilted to show teeth, x 4, paratype, 

110976k; (9-11) pedicle, brachial, and side views, X 4, of the holotype; (7, 8) 

posterior and anterior views of two brachial interiors showing median plates 

and cardinalia, X 4, paratypes, 110976m and 110976p; (12) brachial view of a 

small specimen, 6, showing pedicle siphon, paratype, 1109761. 

Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

B. Binurepisapenoa ilrichy andy Cooper 2 06a. ts sa tht gine Sataiely 2% bisa caie a's late wean 
(15, 18) Interior of the brachial valve seen in normal view and tilted to show 

median septa and brachial processes, X 2, paratype, 108200b; (14, 17) posterior 

views of the same specimen as shown in the preceding views, < 3, showing the 

cardinal process and details of the median septa; (19, 23) respectively 1 and 

X 2 views, showing foramen, cardinal process and chilidial plates, of the holo- 

type, 108200a; (24) pedicle view, <1, of the holotype; (20) pedicle interior, 

X 2, showing pallial markings, paratype, 108200f; (22) pedicle interior showing 

pallial marks, < 14, paratype, 108200c; (25) impression of the pedicle interior 

showing the pallial marks, < 14 (specimen later etched for brachial interior). 

Arline formation (middle), north side of wagon road in glade, + mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

(16, 21) Interior and exterior of a pedicle valve, 1, showing details of the 

pallial marks, paratype, 108201. 

Arline formation, 6 to 10 miles southeast of Loudon, Loudon (30’) Quad- 

rangle, Tenn. 
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PLATE 212 

BimuriA, LEPTAENA 

Page 

A. Bitepuetailamellosa, | BAsslet) aiid saci ge hat el pecan Pep ease Wade ak bts pe ancscnden crepe 767 
(1) Brachial interior, X 2, paratype, 66168d; (4, 10) posterior and normal views 

of another brachial valve, < 3, showing septa and cardinalia, hypotype, 110948a; 

(5, 8) pedicle and brachial views, 1, of the lectotype, 66168a; (6) brachial 

view of another complete specimen, < 1, hypotype, 110948b; (9) beak region 

of the preceding, X 3, showing chilidium; (7) pedicle interior, X 3, showing 

the foramen and teeth, hypotype, 110948c. 

Oranda formation, along the railroad 4 mile east of Strasburg Junction, 

Strasburg (15’) Quadrangle, Va. 

(2) Impression of the pedicle interior showing the pallial trunks, < 2, hypotype, 

110949c; (3) impression of the brachial interior, showing slots representing the 

septa, X 2, hypotype, 1109494. 

Oranda formation, 1 mile northwest of Guilford Springs, 24 miles southwest 

of Chambersburg, Chambersburg (15’) Quadrangle, Pa. 

B. Bunwres-butiss Cooper, new species ii) Pei yen, 8 SS eIBaD OTe BNR Te) 765. 
(11) Pedicle interior showing pallial marks and pedicle foramen, X 2, paratype, 

110933d; (13) posterior portion of the brachial valve, X 2, showing septa, para- 

type, 110934c; (15) brachial interior, 2, of a young specimen, paratype, 

110933e; (17) pedicle interior, X 2, showing pallial marks, paratype, 110934b; 

(26) exterior, 1, of same specimen; (18) brachial interior, X 2, paratype, 

110932e; (20) exterior of the pedicle valve, 1, showing lamellae, paratype, 

110932a; (22, 23) brachial and pedicle views of a complete specimen showing 

the great development of lamellae on the surface, < 1, holotype, 110934a; (27) 

posterior of pedicle valve showing foramen and deltidium, X 4, paratype, 123264; 

(29, 30) respectively X 1 and X 2 enlargements of an unusual pedicle valve 

showing extravagant development of the lamellae, paratype, 110033c; (31) 
anterior view of an adult specimen, X I, paratype, 110933a. 

Little Oak formation, intersection of Bailey Gap and main roads, SWiSW4 

sec. 13, T. 19 S., R. 2 W., 13 miles northeast of Newhope Church, Vandiver 
(15’) Quadrangle, Ala. 

(12) Interior of the brachial valve of a young specimen, X 2, paratype, 110930a; 

(14, 24) respectively X 1 and X 3 views, showing the pedicle foramen, deltidium, 

chilidial plates, and cardinal process, paratype, 71506a; (16) brachial exterior of 

a young specimen showing the exterior lamellae, < 1, paratype, 110930b; (19) 

brachial interior of a very young specimen, X 2, paratype, 110930d; (21, 28) 

respectively X I and X 3 enlargements of the brachial view of a complete speci- 

men, showing pedicle foramen, pseudodeltidium, chilidial plates, and cardinal 
process, paratype, 110930c. 

Little Oak formation, 4 mile north of Pelham, 660 feet east of intersection 

Cahaba Valley and Helena roads, Bessemer Iron District (15’) Quadrangle, 

Ala. : 
(25) Interior of an adult brachial valve, x 2, paratype, 110935a. 

Little Oak formation, quarry north of Pelham, Bessemer Iron District (15’) 

Quadrangle, Ala. 

C. Lepiaena* ordourcicat Cooper) new ‘Species se). ctins code eee tke ee es 820 

(32) Exterior of a small brachial valve, X 2, paratype, 117665. This is the earliest 

known true Leptaena yet found in North America. 

Edinburg formation (just above siltstone), on Hiatt Run, 200 yards east of 

U. S. Highway 11, 3 miles north of Winchester, Winchester (15’) Quadrangle, 

Va. 
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PLATE 213 

CRASPEDELIA, HESPERINIA, ISOPHRAGMA, PryCHOGLYPTUS, RHIPIDOMENA, STROPHOMENA 

Page 

A. Craspedelia marginata Cooper, new SPECIES. os. e sees eee eeeeee sete ce tte eeceeees 773 

(1-4) Respectively exterior, posterior, anterior, and interior views of the pedicle 

valve, X 4, showing pedicle siphon and deflected anterior flanges, paratype, 

1174742; (5, 6, 8, 10) respectively exterior, anterior, interior, and posterior views 

of another pedicle valve, X 3, holotype, 117474b; (7, 9) anterior and interior 

views of the preceding specimen, X 6, showing pedicle siphon in both views; 

(11-13) anterior, tilted, and normal views of a brachial valve showing the car- 

dinalia and septum, X 4, paratype, 117474c; (14, I 5) two views of another, 

old-age brachial valve showing the cardinalia and ridges, 6, paratype, 

117474d; (16) the brachial interior showing the deflected flange, X 4, paratype, 

117474e; (17) the preceding brachial interior, X 5, tilted to show the flange; 

(18) exterior view of the preceding specimen, X 5, with complete outline 

restored; (19) exterior showing the hypercline interarea, X 6, paratype, 117474; 

(20) chilidial structures, ca. X 10, of the preceding specimen. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

Bs USOPRPAOINE SP. Lo oe cosa cepa es cing sent ernne ane cts e cuties cits: +76 unk 9 glenieste 740 

(21) Interior of a small brachial valve showing cardinalia and median septal 

plates, X 3, figured specimen, 123286. 

Horizon and locality same as preceding. 

C. Ptychoglyptus pulchrus Butts = P. virginiensis Willard. .....-...e0+eeeeeeer eres 818 

(22) Exterior view of a well-preserved pedicle valve, X 3, hypotype, 123285d. 

Horizon and locality same as preceding. 

TD, RWAOMENG SP. Te: panne cence sna teepcretcmo cms ne nef” He ue ene aah, 873 

(23, 24) Brachial and pedicle views of an incomplete specimen with outlines 

restored, X 1, figured specimen, 117699a. 

Arline formation, north side of the wagon road through glade, 4 mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

E. Hesperinia kirki Cooper, new Species......-+++erseeeesrterrtesstttes sss ssins 822 

(25) Pedicle interior, X 2, showing the cardinalia, paratype, 117625. 

Upper Pogonip group, White Pine Range, White Pine County, Nev. 

F. Strophomena cf. S. inspeciosa Willard.....-.--sssescseerssceescsses sts t stirs 939 

(26-30) Respectively posterior, anterior, pedicle, side, and brachial views of a 

complete specimen, X 1, hypotype, 117728a ; (31-34) respectively brachial, side, 

anterior, and posterior views of a specimen slightly larger than the preceding, 

X 1, hypotype, 117728b. 

Wardell formation (Hesperorthis zone), cut on U. S. Highway 25E, Evans 

Ferry, 4 mile north of Indian Creek, Howard Quarter (T.V.A. 162-NW) Quad- 

rangle, Tenn. 

G. Strophomena inspeciosa Willard.........+.s+erserceetteetresses seers sess et ess 939 

(35-38) Respectively side, anterior, brachial, and pedicle views of a complete 

specimen, X 2, hypotype, 117725. 

Wardell formation (between Hesperorthis and Sowerbyella beds), same 

locality as preceding. 

PLATE 214 

CHRISTIANIA 

A. Christiania trentonensis Ruedemann.........+e+e
eeee sere recesses ene tte nt sees 865 

(1) Plaster replica of the brachial interior, X 2, cotype, New York State Mus. ; 
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(2) rubber replica of the exfoliated brachial valve, X 2, New York State Mus. 

Rysedorf conglomerate, Rysedorf Hill, near Albany, N. Y. 

BL Chrisnoima ck, C. platys, Cooper, new Species. £22 sii siatihe cca alds cas eens seaka note 861 
(3, 4) Pedicle and brachial views of a broad individual, <1, figured specimen, 

117575; (5) brachial view of the preceding specimen, X 2, showing pseudo- 

deltidium. 

Little Oak formation, 4 mile north of the bridge on U. S. Highway 31, Pelham, 

Bessemer Iron District (15’) Quadrangle, Ala. 

C. Chrittatua’ subquadraia’ CEfall)! 2 0 Gse, 2 SORE ae, Od, 29), EOE. 862 
(6-8) Pedicle, brachial, and side views of a complete but young specimen, X 2, 

hypotype, 117579a. 
Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

D, Chrisiona. subouediaia \Cbiall)>..12, 2c sone l eee ee Cele eee ee 862 

(9-11) Brachial, pedicle, and side views of a complete specimen, 1, hypotype, 

71501; (12-16) anterior, side, posterior, pedicle, and brachial views, * 2, of the 

preceding specimen. 

Little Oak formation, $ mile north of Pelham and 660 feet east of the inter- 

section of Cahaba Valley and Helena roads, Bessemer Iron District (15’) Quad- 

rangle, Ala. 

(17) Brachial view of a complete specimen, X 1, hypotype, III013@. 

Upper part of “Lenoir” limestone, 0.15 mile south of Pratt Ferry, Blocton 
(15’) Quadrangle, Ala. 

(18) Brachial view of a complete specimen, <1, hypotype, 111016a; (19) pos- 

terior part of preceding specimen enlarged X 2 to show apical foramen, pseudo- 

deltidium, and cardinal process; (26, 27) interior of two pedicle valves showing 

the complicated pallial sinuses, <2, hypotypes, 111020b, 111020c; (31, 36) 

brachial interior in full view and posterior view showing bilobed cardinal process, 

muscle platforms, brachiophores, and septa, < 2, hypotype, 111020d; (32, 34, 

35, 39) interior, anterior, side, and posterior views, <2, of a brachial interior 

showing septa, brachiophores, and cardinal process, hypotype, 111020a; (37) 

posterior view of the same brachial valve, X 3, showing muscle platforms. 

Arline formation (lower middle), opposite cabin 0.3 mile southeast of Friends- 

ville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

(20) Impression of the pedicle interior showing long pallial trunks, < 2, hypotype, 

III0I7b. 

Athens formation (base), near Christiansburg, Sweetwater (T.V.A. 131-SW) 
Quadrangle, Tenn. 

(21, 22) Impression of the pedicle interior and posterior view showing muscle 

scars, X 2, hypotype, 111018a; (30) impression of the brachial interior showing 

the marks of the septa, X 2, hypotype, 111018b; (23, 24) interior and posterior 

views of another pedicle interior showing pallial marks and muscle scars, X 2, 

hypotype, I11021a; (29) another impression of the pedicle interior, > 2, 
hypotype, I1102Ic. 

Athens formation (base), just east of road intersection, 24 miles southeast 

of Riceville, Calhoun (T.V.A. 125-SW) Quadrangle, Tenn. 

(25, 28) Pedicle valves showing complicated pallial trunks of the interior, X 2, 

hypotypes, I11029a and IIIOI5. 

Arline formation (middle), north side of wagon road in glade, 4 mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

(33) Interior of a well-preserved brachial valve, X 2, showing septa and small 

muscle platforms, hypotype, 117580}. 
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Arline formation, 100 yards southwest of the Negro Cemetery, 4 mile north- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

(38) Interior of a pedicle valve, X 1, hypotype, 110999a. 

Little Oak formation, 2 miles north of Pelham, Bessemer Iron District (15') 

Quadrangle, Ala. 

PLATE 215 

CHONETOIDEA, CHRISTIANIA, SOWERBYELLA 

AS" Sowerbyelia 'et.S. nosuia-Cooper, Mew Species eS os. desig dae cess lac esas eet s 

(1) Brachial view, X 3, figured specimen, 117501; (2-4) respectively side, ante- 

rior, and posterior views, < 2, of the same specimen. 

Ward Cove formation (just above Nidulites zone), north of U. S. High- 

way 19, + mile west of Pounding Mill, Pounding Mill (15’) Quadrangle, Va. 

Bi sGipistania. platys” Cooper, NEW Speelegu. Wem cs ck Nes cot okie dees ete coe tes Taree» 
(5) Impression of the pedicle interior showing the pallial trunks, x 2, paratype, 

111007; (8) exterior of a small pedicle valve, X 1, paratype, I110IIa; (9, 10) 

respectively X 1 and X 2 views of a large pedicle valve, holotype, 111011b. 

Edinburg formation (Cyrtonotella zone), small glen about 4 mile east of 
Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

(6, 7) Respectively X 1 and X 2 views of the brachial interior showing the ridges 
and flatness of the valve, paratype, I11004. 

Edinburg formation (Cyrtonotella zone), quarry 4 mile east of the railroad 

station at Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

C.' 'Christiama''e&G.' subquadrata*( al yao o FU I, bs TPP, AI 
(11, 12) Pedicle and side views of an exceptionally long specimen, x 1, figured 

specimen, 117577. 

Edinburg formation (Cyrtonotella zone), ravine at switch } mile east of Stras- 

burg Junction, Strasburg (15’) Quadrangle, Va. 

D. Christiania trentonensis brevis Butts = C. auriculata Cooper, new species........ 

(13) Pedicle valve, X 2, figured specimen, 97536b. 

Oranda formation, along the railroad 4 mile west of Strasburg, Strasburg 

(15’) Quadrangle, Va. 

EL Christiania ‘subquadrata® (HAM cB. kO RIO, 2, UE PAT og 

(14-17) Respectively posterior, side, brachial, and pedicle views of a well-pre- 

served specimen, X 2, hypotype, 117578. 

Edinburg formation (Cyrtonotella zone), dam on Shenandoah River 14 miles 

N. 61° E. of Edinburg, Edinburg (15’) Quadrangle, Va. 

(18, 19) Side and pedicle views of another individual, < 2, hypotype, 123363. 

Edinburg formation (Nidulites zone), on U. S. Highway 11, 100 yards south 

of Battlefield Crystal Caverns entrance, 1 mile north of Strasburg, Strasburg 

(15’) Quadrangle, Va. 

F. Christiania auriculata Cooper, new SpeCieS......... cc cece cece cc cece ececcceeees 

(20) Brachial view of a complete specimen, X 1, holotype, 975372; (21) posterior 

of the same specimen enlarged, X 3, to show the pseudodeltidium and apical 

foramen; (27) brachial interior, X 2, paratype, 97537b. 

Oranda formation, 4 mile west of Strasburg, Strasburg (15’) Quadrangle, Va. 

(23, 26) Pedicle and brachial views of a large specimen, 1, paratype, 117571; 
(28) brachial view, X 2, of same. 

Oranda formation, junction of Virginia County Highways 691 and 692, west 

of Lantz Mills, Edinburg (15’) Quadrangle, Va. 

(22) Brachial view of another complete specimen, 2, paratype, 111005b; 

(24, 25) respectively side and brachial views of a complete specimen, 1, 

paratype, 117570. 
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Oranda formation, 200 yards on Virginia County Highway 616, southeast of 

U. S. Highway 11, 3.5 miles southwest of Mount Jackson, Mount Jackson (15') 

Quadrangle, Va. 

G. Christiania’ platysCooperpmew! species woes Tk BROS 
(29) Brachial interior of a silicified specimen, X 2, paratype, 117573. 

Edinburg formation (lower), 14 miles south of Wadesville, Winchester (15') 

Quadrangle, Va. 

H. Chonetoidea virginica Cooper, new species ox. eer ccc ccc ee sens 

(30) Plasticine replica of the pedicle exterior, 4, paratype, I111097a; (31) im- 

pression of the pedicle interior showing the small muscle marks, X 5, paratype, 

111097b; (32) plasticine replica of the pedicle interior and exterior, xX 4, pre- 

pared from the preceding mold; (33) impression of the brachial and pedicle 

interior, X 5, holotype, 111097c. 

Edinburg formation (Liberty Hall facies), bluff on the north fork of the 

Shenandoah River, $ mile above the south fork, opposite the bridge at Riverton, 

Front Royal (15’) Quadrangle, Va. 

PLATE 216 

DACTYLOGONIA 

A. ‘DachvloganiaispicS: ofc wesnedess aeacdesauared. tniteeceu beats aogotnht Aas 

(1-3) Brachial, side, and pedicle views of a complete specimen, X 2, figured speci- 

men, 117613a; (4) brachial view, X 1, of the same specimen. 

Poteet formation (Yellow Branch member), road along Yellow Branch, 

5 miles southeast of Rose Hill, Rose Hill (T.V.A. 161-NE) Quadrangle, Va. 

B. Dactylogonia concentrica Cooper, new SPeCi€S.........000ce00 ae seuilelele seneeeees 

(5) Brachial view of a complete specimen, X 1, holotype, 117583; (6, 7) brachial 

and pedicle views, X 2, of the holotype. 

Lincolnshire formation (Hogskin member ), 1.7 miles northeast of Hall Cross- 

road, Fountain City (T.V.A. 146-SW) Quadrangle, Tenn. 

C:. Dacinlogonia-obtusasGooper, new SPECIES sSocywis er rer hi pss eeees Senter ci evottoeets 

(8) Pedicle view of a complete specimen, 1, holotype, 1175941; (10, 11) side 

and brachial views of another specimen, XX I, paratype, 117594d; (9) interior 

of the brachial valve showing the plates arising from the valve floor, x 2, para- 

type, 117594h; (13) the same, 2, tilted to the side to show the floor plates; 

(12) fragment of the pedicle interior showing the muscle scars, X 2, paratype, 

117594c. 
Lincolnshire formation, Clinch Valley at Shiloh Church, near the center of the 

northwest subquad., Pressmens Home (T.V.A. 171-NE) Quadrangle, Tenn. 

D. Daciylogortia geniculate. Ulrich and) :\Coopetis isis satewwisia ds bawere.d<leeeenetees ae 

(14, 26) Pedicle and brachial views, X 2, of the holotype, 108202a; (20, 24, 28-30) 

respectively brachial, pedicle, side, posterior, and anterior views, X< 1, of the holo- 

type; (15) brachial interior showing the floor plates, x 2, paratype, 108202¢; 

(16) specimen seen from the side of the pedicle valve with a window cut in the 

pedicle valve to show the floor plates, X 2, hypotype, 117585f; (21) imperfect 

brachial interior showing floor plates, X 2, paratype, 108202d; (17) interior of 

another brachial valve showing cardinalia, floor plates, peripheral rim, and pallial 

marks, X 2, hypotype, 117585h (missing) ; (18) pedicle interior showing muscle 

area, XI, paratype, 108202b; (22) same specimen,  X 2, tilted to show median 

ridge; (19) another pedicle interior showing a thickened muscle area, X 2, hypo- 

type, 117585b; (23) posterior of a complete specimen, X 2, showing apical fora- 

men and pseudodeltidium, paratype, 108202f; (25) pedicle interior, x 2, showing 

form of muscle scars and faint median ridge, hypotype, 117585c; (27) poste- 
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rior part of the brachial valve showing the cardinalia, floor plates, and median 

ridge, X 3, paratype, 108202c. 
Arline formation (middle to upper), both sides of wagon road in glade, 4 mile 

southeast of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

PLATE 217 

DactyLoconiIA, Murine_ta, Genus and Species Undet. 

Ae ATENEO DATS Sore Stas Seats OS ee oe Manca rep e tetnis Bye ierele sacs ore wie on sy sjeinin ad \n cals eiehe 851 

(1) Pedicle view of a large specimen, X 1, figured specimen, 117648a. 

Tulip Creek formation, west branch of Sycamore Creek, sec. 27, T. 3 S., 

R. 4 E., Johnston County, Okla. 

By Murmella parva (Gooper: mew Species. Uiicic cis cwies we slececc sens’ occ teehee 848 
(2, 3) Brachial and pedicle views of a complete specimen, X 2, holotype, 117643. 

Whistle Creek formation, on U. S. Highway 60, 100 yards southeast of 

Whistle Creek, 2 miles northwest of Lexington, Lexington (15’) Quadrangle, 

Va. 
C. Dactylogonia:transversa Cooper, NEW SPECIES... 0... ccc eww c ee ne ec dece tse cceses 836 

(4) View of the brachial interior from the ventral side, 1, and showing the 

floor plates, holotype, 117604b; (5) brachial view, 1, of the preceding 

specimen. 
Botetourt formation, between U.S. Highway 60 and Whistle Creek, 1 mile 

northwest of Lexington, Lexington (15’) Quadrangle, Va. 

De \Genpis pated Spectes, ti Gety. sie a.s:<'5;c)n'ajpheds weve Ue cleo Maree ete este wiateptyaiays. a: ececelStsieiaye'sl e's 1006 

(6) Posterior of the pedicle valve showing interarea and pseudodeltidium,  X 1, 

figured specimen, 117066; (7) pedicle view of the same specimen, I, showing 

ornamentation. 
Arline formation (middle), north side of wagon road in glade, + mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

BPH CEN IDO OMUE SS Rak. 5 cre. din acnlarescyaislln anaisleayevo nace ais soe ee yea Me A Oe oe-cesa ey gales. s 838 

(8-10) Pedicle, side, and brachial views of a complete specimen, X 3, figured 

specimen, 117608. 

Benbolt formation, west of Rye Cove, Clinchport (T.V.A. 188-NW) Quad- 

rangle, Va. 
B.) Dacilogoma marmorata Cooper, new: species 428 20s Pad. Pe Bene 831 

(11, 12) Exterior and anterior views of a pedicle valve, X 2, paratype, 123265d; 

(13) exterior view of another pedicle valve, < 2, holotype, 123265b; (14) exte- 

rior of a young pedicle valve, 2, paratype, 123265a; (15) plasticine replica of 

the brachial exterior, X 2, mold paratype, 123265c. 

Murat formation, 2 miles northwest of Lexington, Lexington (15’) Quad- 

rangle, Va. 

G.) Daebylogonial 'spirze 2. ab A. 20 P8T UII. Cade CPPS See. ore ee de utes done reode 8390 

(16, 18) Respectively 1 and xX 2 enlargements of the brachial view of a small 

specimen, figured specimen, 117612a; (17, 19) respectively 1 and X2 en- 

largements of another but larger specimen seen from the brachial side, figured 

specimen, 117612b. 

Whistle Creek formation, 14 miles northwest of Lexington, Lexington (15’) 

Quadrangle, Va. 
H. Murinella cancellata Cooper, new SPeCieS.........ccc sec c cee cece ence cceeetcecs 846 

(20-22) Brachial, side, and pedicle views of a large, complete specimen, X 1, 

holotype, 117631. 

Benbolt formation, west of Rye Cove, Clinchport (T.V.A. 188-NW) Quad- 

rangle, Va. 
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I. DaciglogoniausprsSite .ccsk« alheokk tes cet ooheeie ele dobtated abd teat cies 

(23-26) Respectively pedicle, posterior, anterior, and side views of a complete 

specimen, X 2, figured specimen, 117610. 

Effna formation, Porterfield Quarry, 5 miles east of Saltville Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

J. Dactylogonia subaequicostellata Cooper, new SPeCi€S.......... cece cece ee eee wees 

(27, 28) Pedicle and brachial views of a complete specimen, 1, paratype, 117603. 

Bromide formation (Mountain Lake member), between Sylvan and Mill 

Creeks, on the west branch of Sycamore Creek, sec. 27, T. 3 S., R. 4 E., Carter 

County, Okla. 

(29-31) Pedicle, side, and brachial views of another complete specimen, I, 

paratype, 117601b. 

Bromide formation (Mountain Lake member), McLish Ranch, sec. 24, T. 1 S., 

R. 7 E., Johnston County, Okla. 

Ky Dactiylagomiaiabsoleta: | (Butts) iy easyshare his seas ee sie Beton ie) pense esther ve 

(32-34) Pedicle, side, and brachial views of a large specimen, 1, holotype, 71505. 

Little Oak formation, 600 feet east of intersection of Cahaba Valley and 

Helena roads, $ mile north of Pelham, Bessemer Iron District (15’) Quadrangle, 

Ala. 

LL. \Dacinlogonia obtusa, Cooper) New SPECIES site’ « schooners « siamieteldinale « aeltieioter- eae 

(35-37) Pedicle, side, and brachial views of a complete specimen, X I, paratype, 

117590. 

Arline formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

M. Daciylogome.gentculata, Ulrich aad Cooper «occ. ojc,4000 o,FieWivove Sabto Reps mmdinm iad 0% 

(38, 39) Pedicle and brachial views of an imperfect specimen, XX 2, hypotype, 

117588a. 

Little Oak formation, junction of Bailey Gap and main roads, 13 miles north- 

east of Newhope Church, Cahaba Valley, SW4SW35 sec. 13, T. 19 S., R. 2 W., 

Vandiver (15’) Quadrangle, Ala. 

PLATE 218 

DACTYLOGONIA, RHIPIDOMENA 

A.o Dactylogonta. parva Cooper, New SPECIES > a:avs</aprwis'ajeiecpeneya by ofolencteraue Seta one aude 

(1-3) Anterior, side, and exterior view of a pedicle valve, X 3, holotype, 1175974. 

Lincolnshire formation (Hogskin member—Oligorhynchia bed), 0.4 mile east- 

northeast of Red Hill, 4 miles west-southwest of Thorn Hill, Avondale (T.V.A. 

162-SW) Quadrangle, Tenn. 

B..Dactylogonia gensculata. Ulrich, and Cooper;....:t)1 wm «id stele Je «21 SitilelS. ERIS « 

(4-6) Brachial, brachial tilted to show interarea, and pedicle views of a complete 

specimen, X 2, hypotype, 117586a; (7) brachial view, 1, of same specimen as 

preceding. ; 

Arline formation (middle), north side of wagon road in glade, + mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

C. Rhipidomena mesleri Cooper, NEW SPECIES... 600 cccccenscccccc cues Oue s clei wise le 

(8, 9) Pedicle and brachial views of a complete specimen, < 2, paratype, 117674a; 

(10) brachial view, X 1, of the same specimen. 
Horizon and locality same as A above. 

. Dactylogonaialternata.Gooper;, new “Speciesw iv. icecielspced Lyme hoe ode ately aeee 

(11, 12) Respectively X 1 and X 2 enlargements of the pedicle exterior, paratype, 

117582a; (13, 14) respectively I and xX 2 enlargements of the exterior of the 

brachial valve, paratype, 117582b. 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

Lenoir formation (basal 13 feet above the Mosheim limestone), south side of 

Friends Church, north corner of Friendsville, Concord (T.V.A. 138-SW) Quad- 

rangle, Tenn. 

By  Dabivlogdtigusiy (eed. Aeavtices aoidkcere tes dels esaoie Ss. .ssiaeien. gcleh. .. 

(15, 16) Respectively X 1 and X 2 enlargements of a pedicle valve with well- 

preserved ornamentation, figured specimen, 11761I1a. 

Probably Benbolt formation (0 to 30 feet above the 225-foot marble), section 

north of Eidson, Kyles Ford (T.V.A. 170-SE) Quadrangle, Tenn. 

F. Dactylogonia sculpiurata Cooper, new SPeCI€S.|........cccsecescccsceecccsescces 

(17, 18) Brachial and side views of a complete specimen, X 1, paratype, 117598b; 

(19-21) pedicle, posterior, and brachial views, X 2, of the same specimen. 

Bromide formation (Mountain Lake member), McLish Ranch, sec. 24, T. 1 S., 

R. 7 E., Johnston County, Okla. 

G. Dactylogona <alternata. Coopet,,. new: SPecieS. ss. sic) saisias «sella Baie wal. aide Melle oe 

(22, 23) Pedicle and anterior views, * I, of a well-preserved pedicle valve, para- 

type, 117581a; (24) pedicle view, X 2, of the preceding specimen; (25) posterior 

view of a complete specimen showing the pedicle foramen, chilidium, and inter- 

areas, X 3, holotype, 117581c; (28) brachial view, X 2, of the preceding speci- 

men; (26, 29) pedicle and brachial views of a young specimen not completely 

geniculated, 2, paratype, 117581b; (27) brachial view of a complete speci- 

men, X I, paratype, 117581e; (30) interior of the brachial valve, < 2, paratype, 

117581d. 

Lenoir formation (shaly band near top of granular beds underlying the 

Mosheim limestone), southwest side of the cemetery behind Friends Church, 

north corner of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

PLATE 219 

DactTYLOGONIA, LEPTELLINA 

A. Dactylogonia subaequicostellata Cooper, New SPeCi€S.... 2... cece eee eee eee eens 

(1) Brachial interior showing the two sets of floor plates, 3, paratype, 11760ICc. 

Bromide formation (Mountain Lake member), McLish Ranch, sec. 24, T. 1 S., 

R. 7 E., Johnston County, Okla. 

a Dacivlogomaextensa ‘COOper, Mew SPECIES aes sce sete els one mere oie te east ciiotcone sts 

(2, 3) Exterior and side views of the pedicle valve, 1, holotype, 117584b; 

(4, 5) respectively * 1 and X 2 enlargements of a somewhat exfoliated brachial 

valve, paratype, 117584a. 

Mingan formation (lower third), Bald Island, Mingan Group, St. Lawrence 

River. 

Dactylogonia subaequicostellata Cooper, NeW SPECIES... 2.6... cee eee eee eens 

(6-8) Posterior, brachial, and pedicle views of a complete specimen, showing 

foramen and pseudodeltidium, X 2, holotype, 117602; (9) pedicle view, x 1, of 

the same specimen. 

Bromide formation (Mountain Lake member), 2 miles southeast of McLish 

Ranch, Johnston County, Okla. 

D. Dactylogonia sculpturata Cooper, New SPECIES. ....cc. eee e cscs dsc ecetacaseees 

(10) Brachial view of a large, complete specimen, 1, holotype, 117508a. 

Horizon and locality same as A above. 

. Dactylogonia. geniculate Ulrich, and t{G@ooper iad. .035 sds esos elena hides 

(11) Pedicle interior showing well the outline of the muscle area, X 2, hypotype, 

117585c. 

Arline formation (middle), north side of wagon road in glade, + mile south- 

east of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

td 

2) 

ies) 

1213 

Page 

839 

835 

825 

836 

827 

836 

835 

827 



I214 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

F. Dactylogonia geniculata Ulrich and Cooper: ....0..3.. 00000. SUL 

(12, 13) Pedicle and brachial views of a complete specimen damaged on the ex- 
tremities, < I, hypotype, 117587. 

Arline formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

G. .Leptellina pulchra Cooper, new species iis Wend. wala: fecenn. 

(14) Interior of brachial valve, <3, showing cardinalia and visceral region, 

paratype, 123284. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) 

Quadrangle, Ala. 

H. , Dacivyloguaia. Spr 2uaoe wk a8. 35. SOR URL, SO: ee, PIROE YD. 

(15) Impression of the pedicle interior showing the muscle scars, X 2, figured 

specimen, 117607a. 

Botetourt formation, junction of Virginia Highways 731 and 724, 2 miles 

northwest of Brownsburg, Lexington (15’) Quadrangle, Va. 

I. Dacivlogomucincrassata? Coal 535.205 0. RO MO Be NL a, aa Ae bees 

(16, 17) Brachial and pedicle views of a complete specimen, X 2, hypotype, 

A.M.N.H. 25049/1; (18) side view, X 1, hypotype, 117589a; (19) posterior of 

a complete specimen showing the pseudodeltidium and chilidium, < 3, hypotype, 

117589b; (20) interior of the pedicle valve, X 2, hypotype, A.M.N.H. 250490/2; 

(21) interior of the brachial valve showing floor plates and cardinalia, x 3, 

hypotype, A.M.N.H. 25040/3; (22) another brachial interior showing floor 

plates, < 2, hypotype, 117580c; (23) posterior view of the preceding specimen, 

X 3, showing cardinal process and floor plates. 

Crown Point formation, Sloop Bay, Valcour Island, Lake Champlain, Platts- 

burg (15’) Quadrangle, N. Y. 

J. “Gacinlagonta mcrassata: CEall) -.. . nae: apa os oan she c's seme Coe eee Ok 

(24) Exterior view of the pedicle valve, 1, hypotype, Carnegie Mus. 5446; 

(25-27) side, anterior, and normal views, X 2, of the preceding specimen. 

Horizon and locality same as preceding. 

PLATE 220 

DActTYLOGONIA, LIMBIMURINA 

A... Dactylogoniaiobiusa: Coopers new, Species .902, 20. SAORI NR. WR . DOCS ER, 

(1, 3, 4) Brachial, side, and pedicle views of a complete specimen, X 1, holotype, 

117504). 
Lincolnshire formation, Clinch Valley at Shiloh Church, near center northwest 

subquad., Pressmens Home (T.V.A. 171-NE) Quadrangle, Tenn. 

(2, 5) Brachial and pedicle views of a complete specimen, X 1, paratype, 117595. 

Lincolnshire formation, Marcem Quarry, 2 miles west of Gate City, Gate City 

(T.V.A. 188-NE) Quadrangle, Va. 

B. Daciylogoma incrassata (Hall): 5. ..c. cece seco sees os o0is.0 0a Meee OR Gee, 
(6, 7) Brachial and pedicle views of a complete specimen, X 2, hypotype, 1175034; 

(8) brachial interior, 3, showing floor plates and cardinalia, hypotype, 117593b. 

Crown Point limestone, Sloop Bay, Valcour Island, Lake Champlain, Platts- 

burg (15’) Quadrangle, N. Y. 

C. Dactylogoma magna Cooper, new specieSo ak 43.28 Re. LN eas ls La eens 

(9-12) Respectively exterior, side, normal, and brachial views, 1, of the holo- 

type, 117591a; (16) brachial view of the holotype, X 14, showing ornamentation 

and pseudodeltidium; (13-15) posterior, brachial, and pedicle views of a young 

specimen, X 2, paratype, 117591b; (17) pedicle interior showing form of muscle 

area, X 2, paratype, 117591d. 
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Lincolnshire formation (Hogskin member), 0.4 mile east-northeast of Red 

Hill, 4 miles west-southwest of Thorn Hill, Avondale (T.V.A. 162-SW) Quad- 

rangle, Tenn. 

D. Limbimurina insueta Cooper, new SpECi€S...... 2... cece ccc ccccccccccsccesees 853 

(18, 21) Respectively 1 and X 2 enlargements of a pedicle exterior, showing 

the extravagant frill, holotype, 117659a; (19, 22) respectively I and X 2 en- 

largements of another pedicle exterior, paratype, 117659b; (20, 23) respectively 

<1 and X2 enlargements of the brachial exterior showing the large frill, 

paratype, 117659c. 
Rodman member of Nealmont formation, old road north of Roaring Spring, 

Hollidaysburg (15’) Quadrangle, Pa. 

PLATE 221 

BELLIMURINA, CHRISTIANIA, LATICRURA, LIMBIMURINA, PETRORIA, PHRAGMORTHIS 

AS Lateerara heteropleura ' Cooper Mew Species.) oe. ek iste wc a cecetcsgecreececsens 980 

(1) Brachial view of a perfect specimen, X 1, holotype, 117263a; (2-6) respec- 

tively posterior, anterior, pedicle, side, and posterior views, X 2, of the holotype. 

Little Oak formation, junction of Bailey Gap and Cahaba Valley roads, 

SW4iSW3 sec. 13, T. 19 S., R. 2 W., 13 miles northeast of Newhope Church, 

Vandiver (15’) Quadrangle, Ala. 

B:’ Chrishanta Subguadrata* (Pall) Cimmiatare ic iio) ih 9 wcrc ojo tis oe os, ain ef mel ye a elepdons 862 
(7-9) Respectively posterior, pedicle, and brachial views of a small complete 

specimen, XX 4, showing apical foramen and small pedicle tube, hypotype, 

123266a; (10) fragment of pedicle valve showing teeth and muscle scars, X 4, 

hypotype, 123266b; (11) another pedicle interior showing narrow pseudo- 

deltidium, 4, hypotype, 123266c; (12) well-preserved pedicle interior showing 

interarea, 4, hypotype, 123266d; (13-15) interiors of three brachial valves 

showing ridges and small bilobed cardinal process, X 4, respectively, hypotypes, 

123266e-g. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

Cy Phragmoriis butiss, Coopers NEW SPECIES. ’¥ 4/5. sis" 52,5 .~.0 =\sts.dinia.n 01m ate lolais ojesaiinja ps0\che ops 510 
(16-20) Respectively anterior, posterior, brachial, pedicle, and side views of a com- 

plete adult, 3, paratype, 116960e; (21, 22) brachial and anterior views of a 

young specimen, X 2, paratype, 116960k. 

Horizon and locality same as preceding. 

D. Bellimurina compressa Cooper, new SpeCieS........ccccccesceceenssccsccncceces 855 

(23) Brachial view, X 1, of the holotype, 117653; (24-28) respectively posterior, 

anterior, side, brachial, and pedicle views, 2, of the holotype. 

Bromide formation (Mountain Lake member), east side of cut on Oklahoma 

Highway 18, 1.8 miles south of Sulphur, Murray County, Okla. 

BK Petco urpgosa NV NSO soak <astees gitersiceniie «abl amie + B.0 ts.. wenies Nadeem able dele 746 

(29, 30) Interior of the pedicle valve, tilted and in normal view, showing the long, 

thick vascula media, X 2, cotype, G.S.C. 6754a; (31, 32) brachial interior, X 2, 

in normal view and tilted to show the median septum and muscle scars, counter- 

part to the preceding pedicle valve; (33) the same valve, X 3, showing median 

septum and cardinalia; (34) same, X 3, tilted to show brachial processes; (35) 

posterior of the preceding, X 3, showing the chilidial plates, sockets, and short 

brachial processes; (36) the same valve, X 3, seen in side view. Note absence 

of cardinal process. 

Beaverfoot formation, Palliser Pass, British Columbia, Canada. 
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F, Limbimurina tnsueta Cooper, new SpecieS.cs. secs oe cd. ee eee eee dees ables. 

(37, 38) Respectively 1 and X 2 views of a brachial valve with large frill, 

paratype, 117658. 

Rodman member of Nealmont formation (65 feet below the top), along the 

Pennsylvania RR., 4 mile north of Roaring Spring, Hollidaysburg (15’) Quad- 

rangle, Pa. 

(39, 40) Respectively XI and 2 views of a pedicle valve with exceptionally 

long frill, paratype, 117660a; (41, 42) large brachial valve with incomplete frill, 

XI and X 2, paratype, 117660b. 

Rodman member of Nealmont formation (15 feet below the top), west end of 

quarry at Salona, Lock Haven (15’) Quadrangle, Pa. 

PLATE 222 

BELLIMURINA, LIMBIMURINA, STROPHOMENA 

A. Bellimurina concentrica Cooper, new SPeCi€S........scccecdecncctsssvccoccececs 

(1, 2) Respectively 1 and X 2 enlargements of a pedicle exterior, holotype, 

117650. 

Pierce formation, Pierce Mill, just south of Walterhill, on Stone River, east 

side of bridge on Tennessee Highway 10, 74 miles north-northeast of Murfrees- 
boro, Rutherford County, Tenn. 

B.., Bellnurina parviplicifera Cooper, New SPECIES. « .:.e0:6 0.6 oe» son san opjet. aes of ma eats 

(3) Brachial interior showing cardinalia, < 2, paratype, 117651. 

Lebanon formation, Columbia, Maury County, Tenn. 

C. Sitephomens '¥) sculpturata)Basslek. oo 2c x. crass che ae bo auis'e sia ee wnale Weak ae 
(4) Brachial exterior, X 2, holotype, 66165. 

Martinsburg formation (Sinuites bed), 1 mile south of St. Thomas, Mercers- 

burg (15’) Quadrangle, Pa. 

DD. Bellarine (Si. Batic eles toe aee dere. chia 6 tie Oe be on CR AOE erate en 

(5) Exterior of the pedicle valve, x 2, figured specimen, 117657a. 

“Ottosee” = Benbolt ? formation, U. S. Highway 19, 24 miles west of Paint 

Lick, Tazewell (15’) Quadrangle, Va. 

E, Limbimurina brevilimbata Cooper, new Species.........ecccsecucccascncescccecs 

(6) Exterior of the pedicle valve, X 2, holotype, 117662a; (7, 8, 9) exteriors of 

three brachial valves, 2, paratypes, respectively, 117662c, d, b. 

Edinburg formation (Cyrtonotella zone), along the railroad, } mile east of 

Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

EB. Bellomirina spss Qi cs ee eee. A SACS Ue lee, Clee ele nee eae eee alae tee eras 

(10) Brachial interior, 2, showing cardinalia, figured specimen, Columbia Univ. 

25873. 

Wardell formation, 2 miles west of Rye Cove, Clinchport (T.V.A. 188-NW) 

Quadrangle, Va. 

G:, Belkmurinaicharlottae ( Winchell and’ Schuchert). 00 asses sacs one etek wie soe eee 
(11) Brachial view of a complete specimen, <1, hypotype, Y.P.M. Senuchert 

Coll., S3620a; (12, 13) pedicle and brachial views of another complete specimen, 

X 2, hypotype, Y.P.M. Schuchert Coll., S3620b; (14) interior of the brachial 

valve showing the cardinalia, < 2, hypotype, Y.P.M. Schuchert Coll., $3610. 

Decorah formation (Guttenberg member), St. Paul, Minn. 

H. Bellinurma'subquadrata Cooper: tiew Species): ee Ter ea eee eats cee cece rene 

(15) Exterior of the pedicle valve, showing foramen and wrinkles, > 4, holotype, 

117655a; (16) exterior of an imperfect brachial valve, < 4, paratype, 117655c; 

(17, 18) interiors of two brachial valves showing the cardinalia, < 4, paratypes, 

117655d, 117655b. 
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Bromide formation (Mountain Lake member), slightly north of the middle 

of sec. 32, T. 2 S., R. 2 E., 2 to 3 miles northeast of Springer, Carter County, 

Okla. 

PLATE 223 

BELLIMURINA, CYPHOMENA, LIMBIMURINA, MURINELLA, PELONOMIA 

A. Bellimurina sulcata Cooper, new SpecieS.......-.scececccceseececcec cere ccconcs 858 

(1) Exterior of the pedicle valve, X 1, holotype, 117654; (2, 3) side and pedicle 

views, X 2, of the holotype. 
Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) 

Quadrangle, Ala. 
B. Limbimurina brevilimbata Cooper, new SPeCi€S.......ceseccceceecesscscceceeees 852 

(4) Fragment of brachial valve showing cardinalia and adductor ridges, X 3, 

paratype, 117661b. 
Botetourt formation, south side of the road, 0.2 mile east of Strasburg Junc- 

tion, Strasburg (15’) Quadrangle, Va. 

C. Bellimurina parviplicifera Cooper, New SPeCi€S.........ceecccccercccecsnceceees 856 

(5, 6) Respectively X 1 and X 2 views of the pedicle exterior, holotype, 117652. 

Lebanon formation (upper half), on U. S. Highway 41, 9.6 miles southeast 

of Murfreesboro, Rutherford County, Tenn. 

D. Cyphomena homostriata (Butts). <2... cece ces cece econ soc sins cei e.0e,0.0 9.4% 2 wnsee 843 

(7) Interior of the brachial valve showing the cardinalia and adductor ridges, 

X 4, hypotype, 117624. 
Oranda formation, along the railroad 4 mile west of Strasburg, Strasburg 

(15’) Quadrangle, Va. 

E. Pelonomia. delicatuia. ,CBimings)) 5 cieiecinreve scinsisss 45.0 o's sesae toast say: sales ain 699 

(8) Exterior of the pedicle valve, X 3, hypotype, 117558. 
Table Head series, 1 mile west of Aguathuna, Port-au-Port, Newfoundland. 

(9) Impression of the interior of the brachial valve, < 3, hypotype, 117557; (10) 

plasticine replica of the brachial interior, X 3, prepared from the preceding and 

showing the cardinalia and rows of pustules along the median line. 

Table Head series, Table Head, Newfoundland. 

B. Muriwnella -partsia Cooper, new SPeCi@S. < oi. 0. 2:02 sic «00 einen 0.0/0 mgieinie sise6 ss sa sei nis,s 847 

(11-15) Respectively pedicle, anterior, brachial, side, and posterior views, X 1, of 

the holotype, 117639; (16, 17) respectively 1 and X 2 views of the brachial 

interior showing cardinalia and pallial marks, paratype, 117640. 

Bromide formation (Mountain Lake member—reefy beds), west side Okla- 

homa Highway 18, 1.8 miles south of Sulphur, Okla. 

GL Gy Piomena  ¢ radiarss CORMUTCH oh ac aig cccus ciseis ine acre Riga syolemalela ee situace sialh sale si 844 
(18) Pedicle exterior, < 1, of the holotype, McGill Univ. (no number). 

Leray formation = Chaumont, St. Vincent de Paul, Quebec. 

H. Bellimurina charlotiae (Winchell and Schuchert) .........ccccceccccccccccceece 855 

(19-21) Respectively brachial, side, and pedicle views of a nearly perfect speci- 

men, < 1, hypotype, 45358a; (22-24) respectively pedicle, brachial, and posterior 

views of the preceding, X 2, showing the foramen and pseudodeltidium. 

Decorah formation (Guttenberg member, Rhinidictya bed), West St. Paul, 

Minn. 

PLATE 224 

CYPHOMENA 

A. Cyphomena angulata Cooper, new SPeCieS........ 0. cece ceccccccecccceccccceres 841 

(1-5) Respectively posterior, anterior, side, pedicle, and brachial views of a large 
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and complete specimen, X 2, holotype, 117619a; (7) brachial interior showing 

cardinalia, 2, paratype, 117619b. 

Edinburg formation (Cyrtonotella zone), ravine at switch, § mile east of 

Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

(6) Brachial interior, < 3, paratype, 117616a. 
Shippensburg formation (150 to 200 feet above the base), railroad cut 25 miles 

southwest of Marion, Chambersburg (15’) Quadrangle, Pa. 

(8) Impression of the pedicle interior showing the muscle area, X 3, paratype, 

11761 4a. 

Shippensburg formation (nodular shaly zone below Nidulites), road cut on 

U. S. Highway 40, just west of Conococheague Creek, 7 miles west of Hagers- 

town, Williamsport (15’) Quadrangle, Md. 

BE. Cyphomena’ homosiriata CBGts)... o. Sa see sata s o.0 syns 5 purse sccg~ Salt aang 5 aeae ols 

(9-11) Side, pedicle, and brachial views, X 2, of the holotype, 97545. 

Oranda formation, along the railroad 4 mile west of Strasburg, Strasburg 

(15’) Quadrangle, Va. 

(12, 13) Brachial and pedicle views of a small specimen, X 2, hypotype, 117622. 

Oranda formation, west side of U. S. Highway 11, about 1 mile southwest 

of Strasburg, Strasburg (15’) Quadrangle, Va. 

(14-18) Respectively anterior, posterior, brachial, side, and pedicle views of a 

complete specimen, X 2, hypotype, 117623a; (19) brachial view, <1, of the 

preceding specimen. 

Oranda formation, Shenandoah River, 14 miles N. 61° E. of Edinburg, Edin- 

burg (15’) Quadrangle, Va. 

(20) Brachial interior, X 2, showing cardinalia and ridges, hypotype, 117615. 

Oranda formation, 13 miles west of Kauffman and 34 miles north of Green- 

castle, Chambersburg (15’) Quadrangle, Pa. 

C. Cyphomena angulata Cooper, new SPeCi€S. .... 22... cece cece eee teense ence cece 
(21, 22) Impression of the brachial interior and a plasticine replica prepared from 

it, X 2, paratype, 117618. 

Shippensburg formation (base of Nidulites zone), road cut on U. S. High- 

way 40, west bank of Conococheague Creek, 7 miles west of Hagerstown, 

Williamsport (15’) Quadrangle, Md. 

D: Cyphomena. grandis, Cooper, MEW ySPCCIES. «2 -pchace sie «\9,/s/elaeterd a /o,8 adapaiien ee a fosnin ole 

(23-27) Respectively anterior, postero-pedicle, pedicle, side, and posterior views 

of a small but complete specimen, X 1, holotype, 117621a; (35, 36) respectively 

<1 and 2 enlargements of the preceding specimen; (28-32) respectively 

postero-pedicle, partial-anterior, pedicle, side, and anterior views of a large 

and strongly geniculated pedicle valve, 1, paratype, 117621b; (33, 34) 

respectively 1 and x2 enlargements of a complete individual, paratype, 

117620. 

Martinsburg formation (part with Brongniartella and referable to the Salona 

formation), on Virginia County Highway 617 = 910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

PLATE 225 

DACTYLOGONIA, TERATELASMA 

A. Dactylogomaunagnifica Cooper, New:SpecieSt sh ois cen ss cee ter eee oe nea sone ces 

(1, 3) Interior and exterior of the pedicle valve, 2, showing pseudodeltidium, 

foramen, and muscle marks, holotype, 117942a; (2) exterior of the brachial 

valve, X 2, paratype, 117942d; (4) interior of the brachial valve, X 4, showing 

adductor ridges and cardinalia, paratype, 117942c. 
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Lower Ward Cove formation, 3 mile southwest of Mount Eager Church, 

Hogskin Valley, Powder Springs (T.V.A. 154-SW) Quadrangle, Tenn. 

B. Teratelasma newmani Cooper, New SPeCi€S.......-. cee e cece cece cence tenes eeenes 

(5-7) Respectively brachial, posterior, and pedicle views of a complete interior 

filling (steinkern), showing median septum, adductor ridges, and pits of the long 

adductor ridges on the side of the pedicle valve, X 3, holotype, 117938d (plug 

of pedicle foramen may be seen in posterior view) ; (8) plasticine replica of the 

brachial valve exterior, X 3, paratype, 117938g; (9) plasticine replica of another 

brachial valve exterior showing ornamentation in more detail, 3, paratype, 

117938e; (10, II) impression of the interior of the brachial valve showing pits 

of cardinalia and septa, and plasticine replica of the interior prepared from it, 

3, paratype, 117938m; (12) impression of the interior of the pedicle valve 

showing muscle scars and pits at apex, representing prongs of cardinal process, 

< 3, paratype, 117938n; (13) exterior of another brachial valve, X 2, paratype, 

117938-0; (14, 15) impression of the brachial interior and the plasticine replica 

prepared from it, X 3, paratype, 117938j; (16, 17) impression of the interior 

of the pedicle valve and the plasticine replica of the interior prepared from it, 

3, showing dental plates, paratype, 117938-1; (18) impression of the interior 

of the brachial valve broken along the median septum and showing the strong 

elevation of that structure, < 3, paratype, 117038q; (19, 20) impression of the 

interior of a pedicle valve and the plasticine replica of the interior prepared 

from it, X 3, paratype, 117938k; (21) plasticine replica of the interior of a bra- 

chial valve, X 3, paratype, 117938c; (22) plasticine replica of the exterior of the 

pedicle valve, < 3, paratype, 117938f; (23) another plasticine replica of the 

pedicle valve exterior, X 3, counterpart to fig. 12. 

Sevier formation (Benbolt equivalent), 0.53 mile east-southeast of Old Kagley 

Church, Binfield (T.V.A. 139-NE) Quadrangle, Tenn. 

PLATE 226 

DACTYLOGONIA, MURINELLA 

II UTI UNTE EST ae car eie fae ocx aie, s/o Sigia casve' oo cip cia: ale ies eet = oka ay saneel de pha alaata we Siaperes, 2 

(1) Plasticine replica of the brachial exterior, <1, figured specimen, 117649; 

(2) plasticine replica of the brachial interior, X 2, of the preceding specimen. 

Little Oak formation, 1 mile north of Pelham, Bessemer Iron District (15’) 

Quadrangle, Ala. 
BS Deira SS A nie o. te ec te t aid chats sn aaa eh tie Prelginiais eel Sle a's ota ses tee ese 

(3) Impression of the pedicle interior, X 1, figured specimen, 117647; (4) poste- 

rior of preceding, X 2, showing muscle scars. 

Murfreesboro formation, east edge of Murfreesboro, Murfreesboro (15’) 

Quadrangle, Tenn. 

C. Dactylogonia’ incrassata (Hall). 2.02. cee eee eee ce eee ie ee weet ences 

(5) Brachial view, < 1, of the hypotype, 117590a; (6-9) respectively side, pedicle, 

posterior, and brachial views, X 2, of the same hypotype. 

Crown Point formation, Sloop Bay, Valcour Island, Lake Champlain, Platts- 

burg (15’) Quadrangle, N. Y. 

D. Murinella muralis Cooper, new SPeCieS... 2.0... ccc cece ce ccc eee e sect cccceesees 

(10) Exterior of the pedicle valve, 1, holotype, 117636a; (11, 12) two views 

of the interior of the preceding pedicle valve, X 2, one showing pseudodeltidium 

and interarea and the other the muscle area; (13) exterior of another pedicle 

valve larger than the preceding, X 1, paratype, 117636b; (16) posterior part of 

an imperfect specimen showing the interarea and pseudodeltidium, X 2, para- 

type, 117636d; (24) exterior of a large brachial valve, X 1, paratype, 117636c; 
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(27, 28) interiors of two brachial valves, 2, showing the cardinalia, pallial 

marks, and subperipheral rim, paratypes, 117636e, 117636f. 

Dryden formation, on the road to Tazewell, 14 miles northeast of Lone 

Mountain, Tazewell (T.V.A. 154-NE) Quadrangle, Tenn. 

(14, 15) Exterior and interior of a small pedicle valve, X 1, paratype, 1176374; 

(21, 22) exterior and interior of brachial valve, X 1, paratype, 117637b; (23) 

same brachial interior, < 2. 

Dryden formation (Wardell part), 1 mile west of Lone Mountain, Tazewell 

(T.V.A. 154-NE) Quadrangle, Tenn. 
(17-19) Exterior, posterior, and interior of brachial valve, X 2, showing cardinalia 

and septa, paratype, 117632a; (20) interior, 1, of the same specimen; (26) 

another brachial interior, X I, paratype, 117633. 

Poteet formation (9-foot marble band = Yellow Branch member), on the road 

beside Yellow Branch, 5 miles southeast of Rose Hill, Rose Hill (T.V.A. 

161-NE) Quadrangle, Va. 
(25) Interior of a large brachial valve showing strong subperipheral rim, X 1, 

paratype, 117635c. 

Wardell formation, Raccoon Valley, $ mile northeast of Fleanor Mill, Powell 

Station (T.V.A. 137-SE) Quadrangle, Tenn. 

PLATE 227 

MurRINELLA 

A. Murinella semireducta Cooper, new SPeCicS........ceccecececececescesscssccnes 

(1) Brachial view of the complete specimen before dissolving out the matrix with 

acid, X 1, holotype, 117645; (2) interior of the posterior part of the brachial 

valve of the preceding specimen, X 2, showing the muscle scars; (3, 4) respec- 

tively 1 and X 2 enlargements of the brachial interior of the same specimen, 

showing subperipheral rim and cardinalia; (5) posterior of the preceding valve, 

2, showing the prongs of the cardinal process. 

Lincolnshire formation (Hogskin member), Sally Cleveland Farm, 3 mile 

southwest of Washburn, Dutch Valley (T.V.A. 154-SE) Quadrangle, Tenn. 

B.. Murmelia plana -Gooper,.. ne wy SPECIES x). 2i<.e micis Sjoheiansicls moh “Taie sort pie siriemeta see fos 

(6, 7) Posterior and brachial views of a complete specimen, 2, holotype, 1176442. 

Lincolnshire formation (Hogskin member), Evans Ferry, about 1 mile north 

of Indian Creek, on U. S. Highway 25E, Howard Quarter (T.V.A. 162-NE) 

Quadrangle, Tenn. 

C. ‘ Murinella biconvexa. Cooper; New SPECIES ss «c's apsias syois'aseyeicla oiate 6 2) <}die sisi lao efi 

(8, 9) Brachial and pedicle views, X 1, holotype, 117629a; (10-13) respectively 

pedicle, posterior, brachial, and side views, X 2, of the holotype; (14) brachial 

view of another complete specimen, X 2, paratype, 117630; (15, 16) pedicle and 

brachial views, < 1, of another paratype, 117629b. 

Horizon and locality same as A above. 

D. Murinella partita Cooper, MEW SPECIES... 2... 5c cccee cle esccccodeccenevereetneses 

(17) Exterior of the brachial valve, X 1, part of paratype, 117638; (18, 21) ex- 

terior and interior of the brachial valve, X 1, part of same paratype; (19, 20) 

exterior and interior of the brachial valve, X 2, showing ridges and cardinalia; 

(22) posterior of the brachial valve showing the cardinal process, X 2; (23, 24) 

exterior and interior of the pedicle valve, X 2, showing the muscle area and 

median ridge; (25) posterior of the pedicle valve showing foramen and pseudo- 

deltidium, X 2—all of paratype, 117638. 

Bromide formation (Mountain Lake member—reef limestone), road cut, east 
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side, on Oklahoma Highway 18, sec. 11, T. 1 S., R. 3 E., 1.8 miles south of 

Sulphur, Murray County, Okla. 

PLATE 228 

CypHOMENA, DAcTyLocontiA, LEPTAENA, MURINELLA 

A. Cyphomena angulata Cooper) mew Species: ii. bee's | tee kaieelele eke ee. 

(1-5) Respectively posterior, anterior, pedicle, side, and brachial views, X 2, of 

the paratype, 117617a; (6, 7) pedicle and brachial views, 1, of the same 

specimen. 

Edinburg formation (lower part of Nidulites zone), east side of U. S. High- 

way II, 100 yards south of the entrance to Battlefield Crystal Caverns, 1 mile 

north of Strasburg, Strasburg (15’) Quadrangle, Va. 

B. Leptaenaordovicicay Cooper; Mew! SPeCies ee ssjeis aurciejeiecdia'e,s.0'ers a ecidiau std olecdalqed ale oles 

(8) Brachial interior showing ridges and pallial marks, X 2, paratype, 117667. 

Martinsburg formation (part with Brongniartella and referable to the Salona 

formation), on Virginia County Highway 617 = 910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

(9, 10) Respectively * 2 and 1 enlargements of the pedicle exterior, holotype, 

117669a; (11, 18) respectively X 2 and X 1 enlargements of the brachial interior 

showing cardinalia, paratype, 117669b. 

Oranda formation (top), slope on north side of Virginia County High- 

way 777, under barn, just west of junction of roads 777 and 617 = 910, about 

4 mile north of Green Mount Church, Broadway (15’) Quadrangle, Va. 
(12) Poorly preserved pedicle valve, 1, paratype, 117668. 

Carters formation (5 feet below top), top of old quarry 0.3 mile north of 

Gate City, Leeds (15’) Quadrangle, Ala. 

(13, 14) Respectively X 2 and <1 enlargements of the pedicle impression show- 

ing the muscle scars and the papillose interior, paratype, 117670a; (15) plas- 

ticine replica of the pedicle exterior, X 2, mold, paratype, 117670b; (16) impres- 

sion of the brachial interior, & 2, paratype, 117670c. 

Oranda formation, north side of road, 0.6 mile northwest of Linville Station, 

Broadway (15’) Quadrangle, Va. 

(17) Exterior of a small pedicle valve, & 1, paratype, 117664a. 

Rodman formation, Bellefonte, Bellefonte (15’) Quadrangle, Pa. 

CD eCE NOG OME (S10: | Nie wien aie onic ie tyore minis ie ey niotiaaireial Srater a atu /aieieleral imine aiakers ota) ameateie oieuatee 
(19) Interior of a pedicle valve, X 2, figured specimen, 117605. 

Benbolt formation, + mile north of the school at Rye Cove, Clinchport 

(T.V.A. 188-NW) Quadrangle, Va. 

1: Marinella speciosa’ Cooper, new Species.\60 er et ee ee ieee cere acne sees 

(20-22) Side, brachial, and pedicle views of a complete specimen, X 1, holotype, 

117646; (23-26) respectively brachial, posterior, anterior, and pedicle views, 

X 2, of the preceding specimen. 

Lincolnshire formation (Hogskin member—Oligorhynchia zone), 0.4 mile 

east-northeast of Red Hill, 4 miles west-southwest of Thorn Hill, Avondale 

(T.V.A. 162-SW) Quadrangle, Tenn. 

PLATE 229 

FURCITELLA, HESPERINIA, HOLTEDAHLINA 

A. Furcitélla: scofeldy (Winchell and, Schtchert) .2 2002. WE OA A hd 
(1, 2) Pedicle and brachial views of a complete specimen, X 1, hypotype, 117748; 

(3-5) brachial, side, and pedicle views, X 2, of the same specimen. 

Prosser formation (Zygospira bed), St. Paul, Minn. 
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B. Holtedahlina sulcata (Verneutl) .......... cece cece ec ce ccc cece ceeecewesencs 

(6) Brachial view of a complete specimen, X 1, figured specimen, 117747a; (8) 

brachial interior showing cardinalia, X 14, figured specimen, 117747b. 

Waynesville formation, Oregonia, Ohio. 

(7) Pedicle interior showing dental plates and muscle scars, X 1, figured speci- 

men, 117744. 
Whitewater formation, “Devils Backbone,’ Camden, Ohio. F 

C. Hesperinia kirki Cooper, new SpecieS.........cececce cece eee ee cece cceeeeeesetes 

(9-13) Respectively pedicle, brachial, anterior, posterior, and side views of a com- 

plete specimen, X 3, holotype, 117626a; (14) pedicle exterior, X 3, paratype, 

117626c. 

Tank Hill formation, ridge just east of Monument Canyon, Pioche (1°) Quad- 

rangle, Nev. 
(15) Brachial interior, X 3, showing cardinalia indistinctly, paratype, 1176274. 

Tank Hill formation, north end of the west side of Ely Springs Range, High- 

land Peak (15’) Quadrangle, Nev. 

D. Furcitella plicata Cooper, new SpeCieS..........c.cccccee cece cs sercesesaccsnces 
(16) Plasticine replica of the pedicle valve, 2, prepared from mold, paratype, 

117750a; (17) impression of the pedicle interior showing muscle scars and slits 

representing dental plates and their anterior extensions, XX 2, counterpart to 

preceding mold; (18) plasticine replica of the brachial exterior, X 2, showing 

costellae and shell wrinkles, prepared from mold, holotype, 117750b; (19, 20) 

impression of the brachial interior, counterpart to the preceding mold, showing 

slots representing septal ridges and cardinalia, X 2, and the plasticine replica 

prepared from the brachial mold; (21) impression of a small pedicle interior, 

<2, showing muscle scars, paratype, 117751a; (22) another pedicle interior 

impression showing the muscle scars and strong radial shell wrinkles, X 2, 

paratype, 117750c; (23, 24) impression of an old brachial interior, X 2, and the 

plasticine replica of the interior prepared from it, X 3, showing cardinalia and 

muscle area, paratype, 117751b; (25, 26) another impression of the brachial 

interior and the plasticine replica of the interior prepared from it, X 2, paratype, 

II775I1Cc. 

Oranda formation, in field to north of road, 0.6 mile northwest of Linville 

Station, Broadway (15’) Quadrangle, Va. 

PLATE 230 

MAcROCOELIA, PLATYMENA 

Aw Platymena plana Cooper, New SPECIES. 2: oo cejcisccleye <injnssye ounreinraig’ She as nlelanshene le nnaaias 

(1, 10) Respectively 1 and X 2 enlargements of the pedicle interior showing 

the form of the muscle area and its bounding ridges, paratype, 117759a; (2, 3) 

pedicle and brachial views of a complete specimen, X 1, holotype, .117759b; 

(4, 8) pedicle and brachial views of a small specimen, X I, paratype, 117759Cc; 

(5, 7) pedicle and brachial views, 2, of the preceding specimen; (6, 9) in- 

terior of two brachial valves showing the cardinalia, < 2, paratypes, 117759d, 

117759€. 
Arline formation, north side of wagon road in glade, 4 mile southeast of 

Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

B. Platymena ? bellatula Cooper, new SpeCieS........ceeececcc cece cers ceeeceeees 

(11, 12) Pedicle and brachial views, X< 2, of the holotype, 117758; (13) brachial 

view, X 1, of the holotype. 
Bromide formation (Pooleville member—162 feet below the massive lime- 
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PART II CHAZYAN AND RELATED BRACHIOPODS——-COOPER 

stone), second dam on Spring Creek, northwest of Woodford, Murray County, 

Okla. 
CC; Macrocochaobesa, Cooper: new Speciesicciiyicelssaesiays. eee ade ay at siesialate nd oj) did ners als 

(15, 16) Brachial and pedicle views, <1, of the holotype, 117783a; (19) orna- 

mentation, X 4, of the preceding specimen. 

Arline formation (upper), 4 mile south of McMullens, Meadow (T.V.A. 

139-NW) Quadrangle, Tenn. 

(14, 18) Posterior part of two brachial interiors showing the cardinalia and 

septa associated with the muscle area, respectively XI and XX 2, paratype, 

117782a; (17) part of pedicle interior showing flabellate muscle area, 1, 

paratype, 117782b. 

Horizon and locality same as A above. 

PLATE 231 

GLYPTOMENA, MACROCOELIA 

A. Masrocochapidtys:, Gooper,, newitSPeCieScisie< ais is) « Suieysaraiaieh ere ee Pane ceesioad «. 

(1-5) Side, anterior, posterior, brachial, and pedicle views, 1, of the holotype, 

117790a; (6) brachial interior, 1, paratype, 117790c; (7) interior of the 

pedicle valve, X I, paratype, 117790b. 

Lincolnshire formation, Marble Bluff, 8 miles west-northwest of Loudon, 

Loudon (30’) Quadrangle, Tenn. 

B. Gloptomenauts idrstans.. (Ravin) 3. «e auf seriaeras otis Gah) cadeerrcgete san okcdewh ate 

(8) Exterior of a brachial valve, < 1, holotype, Carnegie Mus. 5452. 

Valcour formation, Valcour Island, Plattsburg (15') Quadrangle, N. Y. 

©. Macracocha- Maan “CBULtS )\.. 5c e.cas cosa wea 6 odes sels 0.04 eleitels sieht's uhm emacs 
(10-13) Respectively side, anterior, brachial, and pedicle views of a large and com- 

plete specimen, X 1, hypotype, 117781a; (9) pedicle view of a large specimen, 

X 1, hypotype, 117781d; (14) brachial view of a complete uncrushed specimen, 

xX 1, hypotype, 117781b. 

Benbolt formation, roadside, 1.6 miles northeast of Heiskell, Powell Station 

(T.V.A. 137-SE) Quadrangle, Tenn. 

PLATE 232 

MACROCOELIA 

fo8 Macracacia rwiagna (Butts) )., Ysa Lee Rse a. SAT ee. ees 2 oad. na lareanins 

(1-5) Respectively pedicle, brachial, anterior, posterior, and side views, <1, of 

the holotype, 98199; (6) posterior of the holotype, < 2, showing the interarea 

and chilidium; (7) ornamentation of the brachial valve, <2, showing can- 

cellated fine costellae. 

Benbolt formation, 1 mile northwest of Rye Cove, Clinchport (T.V.A. 

188-NW) Quadrangle, Va. 

PLATE 233 

MACROCOELIA 

A. Macrocotha*ornata Cooper; new species: IN OR EAE Ke es os ES ES ec ae 
(1-3) Brachial, side, and pedicle views of a small specimen, 1, paratype, 

117789a. 

Little Oak formation, junction of Bailey Gap and main roads, 13 miles north- 

east of Newhope Church, Cahaba Valley, SWiSW3 sec. 13, T. 19 S., R. 2 W., 
Vandiver (15’) Quadrangle, Ala. 
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1224 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

B. Macrocoelia plebeia Cooper, new SPECIES... 6... ce cece cee ence cece ree eeeeeeeeees 

(4) Exterior view, X 1, of a paratype, 117791; (5, 6) side and exterior views of 

the pedicle valve, X 2, of the same specimen. 

Lenoir formation (Valcourea bed), small abandoned quarry between the 

Southern RR. tracks and U. S. Highway 11, 14 miles southwest of Philadelphia, 

Philadelphia (T.V.A. 131-NW) Quadrangle, Tenn. 

C. Macrocoelia elegantula Cooper, New SPeCi€S.......ceeececceccercsseccccssesenes 

(7-10) Respectively posterior, side, brachial, and pedicle views of a damaged 

specimen, outlines restored, X I, paratype, 117776a; (11) posterior of the pre- 

ceding specimen, X 2, showing the interareas, chilidium, and extremely short 

pseudodeltidium; (12) imperfect pedicle interior showing the flabellate muscle 

scars, X I, paratype, 117776b. 
Whistle Creek formation, 14 miles northwest of Lexington, Lexington (15’) 

Quadrangle, Va. 

D. Macrocoelia occidentalis Cooper, new SPECIES. ........e cee ceccccccceccccccscsccs 

(13) Exterior of the pedicle valve, X 1, paratype, 117784. 
Yellow-weathering limestone on 25-foot sandstone at base of Eureka group, 

3 miles north of Martin Ranch, Roberts Mountains (1°) Quadrangle, Nev. 

(14) Another pedicle exterior, X I, paratype, 117785¢c. 

Same formation as above, 1.9 miles N. 31° E. of Blair (= Segura) Ranch, 

Roberts Mountains (1°) Quadrangle, Nev. 

(15-19) Respectively anterior, pedicle, side, posterior, and brachial views, X 1, of 

the holotype, 117787; (20) enlargement, X 2, of the posterior part of the brachial 

valve of the holotype, showing ornamentation. 

Same formation, 2 miles north of Martin Ranch, Roberts Mountains (1°) 

Quadrangle, Nev. 

PLATE 234 

MACROCOELIA 

A. Macrecoelia rotunda.Cooper,) new, SPECIES ..6/sfei «0 oye «% sinisisieim » sb ya Bfatsyeraie « bleu lalWin ge © 

(1, 2, 3, 5) Respectively posterior, side, anterior, and pedicle views of the pedicle 

valve, X 1, paratype, 98200c; (4) brachial view of a complete specimen, X I, 

holotype, 982002. 

Benbolt formation (lower), Green Valley Church, 3 miles southwest of 

Lebanon, Brumley (T.V.A. 205-SE) Quadrangle, Va. 

B® Macrocoelia bella Cooper, mew. Species... Siiarctayaloveissaiarssa/elatoteleele » c iavelalelars Choeksilaiiols 

(6-10) Anterior, brachial, side, posterior, and pedicle views of the holotype, 

117766a; (11, 12) brachial and pedicle views of an imperfect specimen showing 

the ornamentation well, < I, paratype, 117764. 

Bromide formation (Mountain Lake member), cut on Oklahoma Highway 18, 

1.8 miles south of Sulphur, sec. 11, T. 1 S., R. 3 E., Murray County, Okla. 

(13) Brachial interior showing ridges and cardinalia, X 1, paratype, 117765. 

Bromide formation (Mountain Lake member), 4 miles south of Davis, Murray 

County, Okla. 

PLATE 235 

GLYPTOMENA, MACROCOELIA 

A. Glyptomena ? prisca (Raymond) .......cceceee eee ee cece cece eect cenenctcenencs 

(1) Exterior of the brachial valve, X 2, holotype, Carnegie Mus. 5464. 

Crown Point formation, Valcour Island, Lake Champlain, Plattsburg (15’) 

Quadrangle, N. Y. 
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BS Gly Pt onnse tas GD. + ns inverters mia re rave law rotates Vafearain ra io\ere ern ote Uare 3 «See IIS old io aio's olalelléls ale 83 

(2) Exterior of a pedicle valve, X 2, figured specimen, 117857. 

Ward Cove ? formation, 4 mile south of Rocky Gap, Pocahontas (30’) Quad- 

rangle, Va. 

C. Macrocoeha eleganiula Cooper, new SPeCieS .. .o:.6.0 0: oid opidaaina dele dae ola ele 

(5-9) Respectively anterior, posterior, pedicle, brachial, and side views of a com- 

plete specimen, X I, holotype, 117773. 

Whistle Creek formation, Whistle Creek, 14 miles northwest of Lexington, 

Lexington (15’) Quadrangle, Va. 
(10-14) Respectively anterior, brachial, posterior, pedicle, and side views of a 

small specimen, 1, paratype, 117774a; (16) brachial interior showing ridges 

and cardinalia, < 1, paratype, 117774b. 

Whistle Creek formation (20 feet below the Murat limestone), 1 mile north- 
west of Lexington, Lexington (15’) Quadrangle, Va. 

(15) Brachial interior showing the septa, X 1, paratype, 117775a. 

Whistle Creek formation, near Lexington, Lexington (15’) Quadrangle, Va. 

D. Glyhtdmena 2 prisea’ (Raymond) q: 3. sa:osisiiseldieousias pe dogeslahive’ Sian des 6 

(3) Plasticine replica of the brachial exterior, < 2, hypotype, 117854a. 

Crown Point formation, Appleton Point, near Fort Cassin, Port Henry (15’) 

Quadrangle, Vt. 
(4) Exterior of a pedicle valve, X 2, hypotype, 117853. 

Crown Point formation, Fort Cassin, Port Henry (15’) Quadrangle, Vt. 

E. Maérocoeha cf. M. magna Cooper, new Species'ajs.)4 or 4 ales «ae evaeigine ot bes oon 

(17-21) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete specimen, X 1, hypotype, 117780a. 

Benbolt (30 feet above the base), 100 yards west of the store, junction of 

Tennessee Highway 33 and the Flint Creek road, Maynardville (T.V.A. 

145-SE) Quadrangle, Tenn. 

PLATE 236 

MACROCOELIA, OPIKINA 

Ay Vigeracocha’ ornate Cooper Hew SPEciess (os). Pures oe sme e ot ae adoetacy ou auaee 

(1-5) Respectively brachial, posterior, anterior, side, and pedicle views of specimen 

damaged on the right side, 1, holotype, 117789c; (6, 7) pedicle and brachial 

views of a small specimen, X 1, paratype, 117788a. 

Little Oak formation, junction Bailey Gap and main roads, 13 miles northeast 

of Newhope Church, Cahaba Valley, SWiSW3 sec. 13, T. 19 S., R. 2 W.,, 

Vandiver (15’) Quadrangle, Ala. 

B. ~Macrococia’ duplestriata (Willard). 0s cjc0c oc cee p eeess s,s. 5 oie e enige enclose 

(8-10) Pedicle, side, and brachial views of a young specimen, 1, hypotype, 

117770. 

Lincolnshire formation (Hogskin member), north of Hayes’ house, Evans 

Ferry section, along U. S. Highway 25E, about 1 mile north of Indian Creek, 

Howard Quarter (T.V.A. 162-NW) Quadrangle, Tenn. 

(11) Pedicle view of a large specimen, X 1, hypotype, 117767. 

Lincolnshire formation, 4 mile northwest of Eidson, Kyles Ford (T.V.A. 

170-SE) Quadrangle, Tenn. 

(12) Brachial interior of a large individual, < 1, hypotype, 117771. 

Lincolnshire formation (Hogskin member), just above Sowerbyites zone, 

4 mile east of Beech Grove Church, 3 miles west-southwest of Thorn Hill, 

Avondale (T.V.A. 162-SW) Quadrangle, Tenn. 
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1226 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

@e3Macrococita. ci. M.. magna: (Butts) sbi wees dase ecdvebeesees racks mewbenuene 

(13) Brachial view of a large specimen, X 1, hypotype, 117779a. 

Benbolt formation, on Virginia Highway 74, 0.2 mile southwest of New 

Bethel Church, $ mile east of junction with U. S. Highway 54, Hilton (T.V.A. 

197-NW) Quadrangle, Va. 

D. Optkina inaja’ Cooper; ‘new species 0 'P 2) POR SEARS. a Se 0s 

(14) Brachial view of a large specimen, 1, holotype, 117810. 

Ridley formation, on U. S. Highway 27, just northwest of Chickamauga 

Creek, Kensington (T.V.A. 106-SE) Quadrangle, Ga. 

PLATE 237 

OPIKINA 

A: Obtkina speciosa’ Cooper, new species ©." 28. 2 RE a A 
(1, 2) Brachial and pedicle views of a large specimen, X I, paratype, 117836a. 

Wardell formation, 0.3 mile southwest of Little Barren Church on old Ten- 

nessee Highway 33, Powder Springs (T.V.A. 154-SW) Quadrangle, Tenn. 

(3-7) Respectively anterior, posterior, side, brachial, and pedicle views of a com- 

plete specimen, X I, paratype, 117837a; (8) same specimen as preceding, X 1, 

tilted to show unbonal region of pedicle valve; (10, 11) brachial and pedicle 

views of another complete specimen, X I, paratype, 117837b; (14) brachial inte- 

rior, X 1, showing ridges, paratype, 117837c. 

Wardell formation, on Tennessee Highway 33, 4 mile west of the cemetery at 

the bend below Kecks Mill, Powder Springs (T.V.A. 154-SW) Quadrangle, 

Tenn. 

(9) Brachial interior showing the adductor ridges, X 1, paratype, 123287b. 

Ridley formation = Wardell, quarry 14 miles south-southeast of Cove Church, 

Kensington (T.V.A. 106-SE) Quadrangle, Ga. 

(12) Pedicle interior showing muscle scars, * 1, paratype, 117834e; (15, 16) re- 

spectively 1 and X 2 enlargements of the brachial interior showing ridges, 

muscle scars, paratype, 117834b; (17) interior of another brachial valve, x 1, 

paratype, 117834a. 

Wardell formation, north quarry on Station Creek, 4 mile south of U. S. 

Highway 58, 2 miles east of Cumberland Gap, Wheeler (T.V.A. 153-SE) Quad- 

rangle, Tenn. 

(13) Pedicle interior showing form of muscle area, X 1, paratype, 117838a. 

Wardell formation, back of Camp Loyston, Maynardville (30’) Quadrangle, 

Tenn. 

(18, 19) Respectively 1 and X 2 enlargements of the brachial valve, showing 

ridges and cardinalia, paratype, 117831b. 

Pierce formation, Bradleys Creek, 1 mile east of Lascasas, Rutherford County, 

Tenn. 

B. Opikina dorsatiformis Cooper, flew SPCCi€S..... sce ceek wcecceeesabedeicccasaedece 

(20-23) Respectively brachial, anterior, posterior, and side views of a complete 

specimen, I, holotype, 117801; (24-28) respectively brachial, anterior, poste- 

rior, side, and pedicle views, x 2, of the holotype. 

Edinburg formation (lower part of Nidulites zone), just east of the small 

ravine beside the road along Tumbling Run, 14 miles southwest of Strasburg, 

Strasburg (15’) Quadrangle, Va. 
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PLATE 238 

OPIKINA 

AL: Opti SECO SaMCOODET » MEW, SPCCIES 5 o,aseyo, 5 joist ntnieiop4 nisi nin aja: ova (6 phaie.aia,6 S56ia ala, ain.n bin) aie 918 
(1) Brachial view of a complete specimen, X 1, showing wrinkles on the posterior 

margin of the brachial valve, paratype, 117839b; (2, 3) respectively 1 and 

<< 2 enlargements of the pedicle interior showing the muscle scars, paratype, 

1178391; (4) another pedicle interior, 1, paratype, 117839h; (5) brachial 

interior showing subperipheral rim and septa, <1, paratype, 117839e; (6, 7) 

respectively X I and X 2 enlargements of a brachial interior showing cardinalia 

and pallial marks, paratype, 11783of. 

Ridley formation = Wardell formation, on U. S. Highway 27, just northwest 

of Chickamauga Creek, Kensington (T.V.A. 106-SE) Quadrangle, Ga. 

B. Opskina:gregaria« Gooper, ewuSPeCCieS. sence. slag/s bie wiats ole ot = pice TS 5a » Blea Nee ole QI 

(8, 9) Respectively X 1 and X 2 enlargements of the brachial view of a speci- 

men preserving an attenuate cardinal extremity, paratype, 117814a; (10, I1) 

respectively 1 and 2 views of another complete individual, paratype, 

117814c; (12-15) respectively side, posterior, anterior, and pedicle views of a 

complete specimen with slightly obtuse cardinal extremities, <1, holotype, 

117814b; (16) brachial view of the preceding specimen, X 2, showing orna- 

mentation; (17, 18) two brachial interiors showing septa and cardinalia, X 2, 

paratypes, 117814e, 117814d. 

Bromide formation (Mountain Lake Member), long cut on Oklahoma High- 

way 99, SWiNW4iSWS5 sec. 12, T. 1 N., R. 6 E., 3 miles south of Fittstown, 

Pontotoc County, Okla. 

PLATE 239 

MAcrRocoELta, OPIKINA 

A.. Opskina-glabella-Caoper;inew. Speciess |i ser L583 5 ORI 2. ER ake we SO 910 

(1-5) Respectively posterior, anterior, side, brachial, and pedicle views of a com- 

plete specimen, X 1, paratype, 123267a; (6, 7) pedicle and brachial views, X 2, 

of the preceding specimen. 

Upper Arline formation, north side of wagon road in glade, 4 mile southeast 

of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

B. OptkimeweptatanSalenpi os wicac soc. «FEN 200. SP BOT PORN Bc 918 

(8,9) Brachial and pedicle views of a complete specimen, * I, paratype, 1178202 ; 

(22, 23) respectively X 1 and X 2 enlargements of the pedicle interior showing 

the flabellate muscle area indistinctly, paratype, 117829b; (26, 27) respectively 

<1 and X 2 enlargements of the brachial interior showing septa and cardinalia, 

holotype, 117829c; (10-13) respectively anterior, side, brachial, and posterior 

views of a large, complete specimen, * 1, hypotype 117827a; (21) enlargement, 

X 4, of the exterior of the pedicle valve of the preceding showing the costellae 

and fila crossing them; (28) brachial interior showing considerably thickened 

ridges, X 2, hypotype, 117827b. 

Lebanon formation (upper half), cut on U. S. Highway 41, ¢ mile south of 

Knox Branch, 9 miles southeast of Murfreesboro, Rutherford County, Tenn. 

(14-18) Respectively anterior, posterior, brachial, pedicle, and side views of a 

well-formed specimen, X 1, hypotype, 117828; (19, 20) pedicle and brachial 

views of the preceding hypotype, 2, showing ornamentation and interarea. 

Lebanon formation (upper half), U. S. Highway 41, 14 miles northwest of 

Mount Olivet, about 10 miles southeast of Murfreesboro, Rutherford County, 

Tenn. 
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(24, 25) Respectively 1 and x2 enlargements of a brachial interior showing 

septa and cardinalia, hypotype, 117830. 

Lebanon formation (Doleroides zone), cut on U. S. Highway 70N, opposite 

Fairview Service Station, 4 mile west of Rome, Smith County, Tenn. 

Gi Macrocoelia magna, ( Butts) yuo si ceuetceatec ass ialo ros oiao heh lars Re hs cota cL aie hoe echoes 

(29) Brachial view of a complete specimen, 1, hypotype, 117778. 

Benbolt formation, § mile south of Gate City, Gate City (T.V.A. 188-NE) 

Quadrangle, Va. 

PLATE 240 

OPIKINA 

A, Opikina varia’ Cooper,new species?) 2... 54 OS O2AP PR, Ui ees 8 
(1) Pedicle exterior, 1, paratype, 71350a; (7) surface ornamentation of the 

brachial valve, 4, paratype, 71350b. 

Carters formation, quarry 0.3 mile northeast of Gate City, Leeds (15’) Quad- 

rangle, Ala. 

(2, 3) Respectively X 1 and X 2 enlargements of the brachial side of a complete 

specimen, holotype, 117848a; (5) brachial interior, X 2, showing septa and 

cardinalia, paratype, 117848b. 

Horizon and locality same as preceding. 

(4) Pedicle interior showing the form of the muscle scars, X 2, paratype, 1178474; 

(6) brachial interior showing pallial marks and cardinalia, <2, paratype, 
117847c. 

Dryden formation (30 feet above marble), road along Little Sycamore Creek, 

4 mile northeast of the west edge of the Howard Quarter (T.V.A. 162-NW) 

Quadrangle, Tenn. 

B, Cpr exuma Cooper. mew Species gee uel diss mate's aie osscs alas eisai areas 

(8-11) Respectively pedicle, side, posterior, and anterior views of a complete speci- 

men, X 1, holotype, 117806a; (12) brachial view of another complete specimen, 

x I, paratype, 117806b. 

Lebanon formation (Doleroides zone), cut on U. S. Highway 7oN, opposite 

Fairview Service Station, $ mile west of Rome, Smith County, Tenn. 

(13) Brachial view of a large individual, 1, paratype, 117803; (14) posterior 

of the preceding specimen, X 3, showing angular pseudodeltidium. 

Lebanon formation (upper half), cut on U. S. Highway 41, ? mile south of 

Knox Branch, 9 miles southeast of Murfreesboro, Rutherford County, Tenn. 

(15, 16) Respectively & 1 and X 2 enlargements of the pedicle interior showing 

details of the muscle scars and pallial marks, paratype, 117805. 

Lebanon formation (middle), ridge 3 miles east of Murfreesboro, Rutherford 

County, Tenn. 

(17) Brachial interior showing thickened subperipheral rim, muscle scars, and 

cardinalia, X I, paratype, 117802. 

Lebanon formation (Doleroides zone), east end of the bridge over Round 

Lick Creek on U. S. Highway 7oN at Rome, Smith County, Tenn. 

(18) Pedicle interior showing flabellate muscle area, I, paratype, 117804a. 

Lebanon formation (lower), Columbia, Maury County, Tenn. 

PLATE 241 

OPIKINA 

A, Opikinatexpatiata (Cooper; new 'species. J28002 090 22208 60. RS 0S TOU 
(1-5) Respectively posterior, anterior, side, pedicle, and brachial views of a large, 
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Page 

complete specimen, 1, holotype, 117807a; (6, 7) brachial and pedicle views 

of a specimen smaller than the preceding, < 1, paratype, 117807b; (8) brachial 

interior showing the ridges and cardinalia, < 1, paratype, 117807Cc. 

Bromide formation (Mountain Lake member), cut on Oklahoma Highway 18, 

NW43 sec. 11, T. 1 S., R. 3 E., 1.8 miles south of Sulphur, Murray County, 

Okla. 
B; Opskina-quadraia Cooper), Dew SPecieSiedieieicis s oacie'd adic a las ois eran eig,s 4 0 emwicieron O17 

(10) Pedicle interior, 1, paratype, 117826b; (9) pedicle exterior, 1, para- 

type, 117826d; (11) brachial exterior, 1, holotype, 117826e; (12) brachial 

interior, X I, paratype, 117826f; (13) posterior view of the preceding specimen, 

> 2, showing the cardinal process. 

Ridley formation (top), east side of Marshall Knobs, 5 miles south of Mur- 

freesboro, Murfreesboro (15’) Quadrangle, Tenn, 

C. Opikina subplanodorsata Cooper, new SPeCieS..........ccecessvcecscccceces gees 920 
(14-18) Respectively anterior, posterior, side, brachial, and pedicle views of a 

complete specimen, X 1, holotype, 117840a; (19) pedicle interior showing muscle 

scars, X I, paratype, 117840b. 

Wardell formation, hill west of the west fork of the center branch of Notchy 

Creek, Avondale (T.V.A. 162-SW) Quadrangle, Tenn. 

D. Ofikimaxspeciosa Cooper; new, Species esis 's stqwoeaeeectidd. seeriretaa « Shnlociews aud 918 
(20-24) Respectively pedicle, posterior, anterior, side, and brachial views of a 

complete specimen, X I, paratype, 117833a; (25, 26) respectively X 1 and X 2 

views of a pedicle valve showing ornamentation, paratype, 117833d; (27, 28) 

respectively I and X 2 enlargements of the brachial interior, showing cardi- 

nalia and ridges, paratype, 117833c. 

Ridley formation (lower third), east side of Marshall Knobs, 5 miles south 

of Murfreesboro, Rutherford County, Tenn. 

PLATE 242 

OPIKINA 

Ai.» OPeRi nS 8 Tdi tons SS tetera onserer daar Chola dacras aa temic th s omarion’ abiawiiet «-< 924 
(1-5) Respectively pedicle, anterior, posterior, side, and brachial views of a com- 

plete specimen, X 2, figured specimen, 117849. 

Benbolt formation (upper), east bank of a sinkhole south of Lakeview Church, 

Virginia Highway 71, southeast + of the east central subquad., Moll Creek 

(T.V.A. 196-SE) Quadrangle, Va. 

B. Opikina dorsatiformis Cooper, new. SPeCICS. oi icsissccsiee ede cece vaseeaecvascor 905 
(6) Exterior of the pedicle valve, <1, paratype, 117800; (7-10) respectively 

anterior, posterior, normal, and side views, X 2, of the preceding specimen. 

Edinburg formation (Cyrtonotella zone), ravine at the switch about }$ mile 

east of Strasburg Junction, Strasburg (15’) Quadrangle, Va. 

CC. Optkmannasutie C0 per, NEW, SDECICS «ach cm sissarciata scmaielereus suis otuncein ia a.ormoia kinla a. un hha O14 
(11, 12) Exterior and interior of a brachial valve, 2, paratype, 117821a; 

(13, 13a) exterior and side view of the pedicle valve, 1, showing narrow 

anterior, holotype, 11782Ie. 

Chatham Hill formation, 1.2 miles S. 31° E. of Sharon Springs, Burkes 
Garden (15’) Quadrangle, Va. 

Di; Gpsiena bellula, Cooper, MEwiSPecwes ssh 5,5: aseunitctiasis yao/bipesevoyein cs 4sasaiajehea ayes » need ns epson 904 
(14-16) Anterior, pedicle, and side views of a pedicle valve, <1, holotype, 

117799a; (18) exterior of the preceding pedicle valve, X 2, showing the orna- 

mentation; (17, 21) posterior and exterior views of another pedicle valve, X 1, 

paratype, 117799b; (22) pedicle view of the preceding specimen, X 2, showing 
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ornamentation; (19, 20) respectively 1 and 2 enlargements of a pedicle 

exterior showing wrinkles on the posterior margin, paratype, 117799c; (23, 24) 

respectively 1 and 2 enlargements of the brachial interior, paratype, 

117799d; (25) another brachial interior showing obscure ridges, the muscle 

scars, and cardinalia, X 2, paratype, 117799e. 

Horizon and locality same as B above. 

PLATE 243 

OPIKINA 

A. Opikina extensa Cooper, new SpecieSein seine os See Reh WEIR I Be 

(1-4, 7) Respectively pedicle, brachial, anterior, side, and posterior views of an 

alate form, X 1, holotype, 123268b; (5, 6) pedicle and brachial views of another 

specimen with outlines restored, X I, paratype, 123268a; (8) ornamentation of 

the pedicle valve, X 4, of the preceding specimen. 

Bromide formation (Pooleville member), 3 miles northeast of Springer, Carter 

County, Okla. 

B. Optkina formosa Cooper) new ‘species PUY 207 PSV Ra 
(9-13) Respectively pedicle, brachial, posterior, anterior, and side views of a small 

but complete specimen, X I, paratype, 123270a; (14, 15) pedicle and brachial 

views of a larger specimen, 1, paratype, 123271a; (16, 17) brachial and 

pedicle views of a specimen larger than the preceding two, 1, paratype, 

123260b. 

Bromide formation (Pooleville member—Ov-oplecia gouldi zone), Spring 

Creek, N4 sec. 17, T. 2 S., R. 1 W., Murray County, Okla. 

C. Opiking formosa’ Cooper,’ new species F020 SNE OOS) A ae 

(18-22) Respectively posterior, anterior, side, pedicle, and brachial views of a 

nearly perfect specimen, <1, holotype, 123272a; (28) brachial valve, X 2, of 

the holotype; (27) part of the ornamentation of the pedicle valve, XX 4, near 

the beak of the holotype; (23) interior of the brachial valve showing thickened 

subperipheral rim and cardinalia, X 2, paratype, 123272b. 

Bromide formation (Pooleville member—Ovxoplecia gouldi zone), branch of 

Hickory Creek, NW3 sec. 26, T. 5 S., R. 1 E., Carter County, Okla. 

(24) Interior of the brachial valve showing septal ridges, X I, paratype, 117808; 

(25, 26) posterior and interior views of the same brachial valve showing the 

cardinal process and septal ridges, 2. Note accessory tooth in socket. 

Bromide formation (Pooleville member—O-voplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, approximately center sec. 35, T. 5 S., R. 1 E., Carter 

County, Okla. 

PLATE 244 

OPIKINA 

A. Opikina parciia "Cooper, Mew SPECIES o.oo ss live oe ia xe ie setae nia ore anaes gtd po 

(1-3, 5) Respectively side, posterior, pedicle, and anterior views of a complete 

specimen, 1, holotype, 117823a; (6-8) brachial, side, and pedicle views, X 2, 

of the preceding specimen. 

Benbolt formation, 5 miles northwest of Wytheville, Wythe County, Va. 

(4, 9) Respectively X.1 and XX 2 enlargements of the brachial view of another 

complete specimen, paratype, 117822a. 

Benbolt formation, Green Valley Church, 3 miles southwest of Lebanon, 

Brumley (T.V.A. 205-SE) Quadrangle, Va. 

B. \Opskina ‘pulchella ‘Cooper: New Species. VTi ee cs mas dee ce duoeee oe eeer eeceeeuee 
(10-13) Respectively posterior, side, brachial, and anterior views, X 1, of the holo- 
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type, 117825a; (14-16) pedicle, side, and brachial views, X 2, of the holotype. 

Benbolt formation (base), 0.2 mile south of the middle fork of Moccasin Creek, 

14 miles due south of Hansonville, Hansonville (T.V.A. 205-SW) Quadrangle, 

Va. 
C. Opikina transversa Cooper, new Speciess).2). Fase! Cis s. lv cine alk oetadate vetoes « 

(17-21) Respectively posterior, pedicle, brachial, anterior, and side views of a 

complete specimen, <1, holotype, 117844a; (22) pedicle view of a complete 

specimen showing posterolateral wrinkles, 1, paratype, 98226a; (27) brachial 

view of a complete specimen, 2, paratype, 98226b; (28) enlargement of part 

of the brachial valve, < 4, of the preceding specimen; (29) pedicle exterior, X 2, 

paratype, 117843d. 
Wardell formation, Lloyd Carter’s barn, 0.8 mile by road northeast of Rye 

Cove School, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

(23) Pedicle view of a young and wide specimen, X 1, paratype, 117846a; (24) 

brachial view of an individual without alate points, X 1, paratype, 117846c; 

(25, 26) pedicle and brachial views of a young specimen showing the orna- 

mentation, X 2, paratype, 117846b; (30) brachial interior showing thickened 

rim, and cardinalia, < 2, paratype, 117846d; (31, 32) posterior half and poste- 

rior view of the preceding brachial interior showing the cardinal process in 

detail and the socket tooth well developed, X 4, paratype, 123276a. 

Wardell formation, second road cut west of L. McDavid’s house, 1 mile west 

of Rye Cove, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

PLATE 245 

GLYPTOMENA, OPIKINA 

A. ‘Glyptomena. parvula. Cooper, new. SPECIES « o:i)s's:e » diets  DERWEIIGGAd 0 4 ial). EL te 

(1) Exterior of a pedicle valve, X 1, paratype, 117855g; (2, 4) exterior and inte- 

rior of the preceding specimen, X 2, showing the muscle scars; (3) exterior of 

an imperfect brachial valve showing the ornamentation, X 2, paratype, 117855h; 

(5, 6) respectively X 2 and X 1 enlargements of a brachial interior, showing the 

septal ridges and cardinalia, holotype, 117855e; (7, 8) respectively X 2 and X 1 

enlargements of the brachial interior, showing cardinalia, paratype, 117855f. 

Effna-Rich Valley formations, Porterfield Quarry, 5 miles east of Saltville, 

Maccrady (T.V.A. 218-NW) Quadrangle, Va. 

Bin Okina anquassa . (Sardeson),. ssaesnn oa von dteRe ets MOE. TENS d. TAD. 1 SFIS 

(9-12) Respectively posterior, anterior, side, and brachial views of a complete 

specimen, X 1, hypotype, 24206. 

Decorah formation (Guttenberg member—Stictopora bed), Minneapolis, Minn. 

Gs Opikina matutina Cooper, new Species. . 225050. 222.2020 NOIRE AY SPP 
(13-17) Respectively anterior, posterior, pedicle, brachial, and side views of a 

complete specimen, X 1, holotype, 117817a; (18, 19) pedicle and brachial views, 

X 2, of the holotype; (20) pedicle interior showing muscle area, X 2, paratype, 

117817b. 

Arline formation, locality same as A above. 

D: Oftkinag minnesotensis (CNW) Wintthell) 2 o..660. 0s. eens ewe oo NLS SPECI 
(21) Exterior of the pedicle valve showing ornamentation, X 2, hypotype, 452774; 

(22) exterior of the pedicle valve showing wrinkles along posterior margin, X 2, 

hypotype, 45277c; (25) interior of the brachial valve, 2, showing muscle 

scars, hypotype, 45277b. 

Platteville formation (McGregor member), Minneapolis, Minn. 

(23, 24) Respectively 1 and X 2 enlargements of a pedicle interior showing 

the muscle scars, hypotype, 24708a; (27, 28) respectively 1 and X 2 enlarge- 
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ments of a brachial interior, showing rim, septal ridges, and cardinalia, hypotype, 

24708b. 
Platteville formation (McGregor member), Rocktown, Wis. 

(26) Brachial interior showing septal ridges, X 2, hypotype, 24705. 

Platteville formation, Ripon Center, Wis. 

PLATE 246 

GLYPTOMENA, OPIKINA, PIONOMENA 

A. Glyptomena®?*bella'Coopert,) new Speciesse 00000. 205 SO aR TETY APE La a 

(1) Plasticine replica of the brachial exterior, X 1, paratype, 117852b; (2) exte- 

rior of the pedicle valve, X 1, holotype, 117852a. 

Murat formation, along the road and ridge 2 miles northwest of Lexington, 

vicinity of Whistle Creek, Lexington (15’) Quadrangle, Va. 

B. Opikwme puichellar Cooper, new ispecies... 1 te hb I TR PR, IS 

(3, 4) Impression of the pedicle interior and anterior view of same showing 

muscle scars and pallial marks, X 2, paratype, 117825b. 

Benbolt formation (base), 0.2 mile south of middle fork of Moccasin Creek, 

14 miles due south of Hansonville, Hansonville (T.V.A. 205-SW) Quadrangle, 

Va. 
C. Optkine alatat Cooper, news species: VQ Yt PUD, BOO R EP RC RS 

(5) Interior of the brachial valve, X 2, showing septa and cardinalia, paratype, 

117797b; (6) brachial view, X 1, of the holotype, 117797c; (7-11) respectively 

anterior, side, pedicle, posterior, and brachial views, x 2, of the holotype. 

Edinburg formation (lower part Nidulites zone), 100 yards south of entrance 

to Battlefield Crystal Caverns, on U. S. Highway 11, 1 mile north of Strasburg, 

Strasburg (15’) Quadrangle, Va. 

D. Opskinaidubia\ Cooper) new ‘Species. pic's isisidiele .b'56. oil bate Oban, & Wr eee 
(12) Exterior of the brachial valve, < 2, paratype, 123273a. 

Botetourt formation (bed 3), near Cedar Grove Church and School, 14 miles 

southeast of Harrisonburg, Harrisonburg (15’) Quadrangle, Va. 

(13) Exterior of the pedicle valve, X 2, holotype, 123274a; (14) ornamentation, 

4, of the preceding specimen. 

Botetourt formation, 1 mile northwest of Lexington, Lexington (15’) Quad- 

rangle, Va. 

E. Pionomena ? dubia Cooper, New SPECIES.../a.\0,</lSUR )e SR OI, TH 

(15) Exterior of the pedicle valve, 14, holotype, 98222. 

Effna formation, Porterfield Quarry, 5 miles east of Saltville, Maccrady 

(T.V.A. 218-NW) Quadrangle, Va. 

F.. Glyptomena sculpturata Cooper, Mew SpeCi€S......c0-cccceeccccccccccccccccceccs 

(16, 17) Exterior and interior of the pedicle valve, showing ornamentation and 

delthyrial cavity, X 2, paratype, 117856a; (18, 23) pedicle and brachial views of 

a complete specimen, X 2, holotype, 117856c; (19, 20) exterior and interior of a 

brachial valve showing ornamentation and cardinalia, 2, paratype, 117856b; 

(21, 22) interior and exterior of another brachial valve, X 2, showing cardinalia, 

paratype, 117856d. 

Chatham Hill formation, 1.2 miles S. 31° E. of Sharon Springs, Burkes 
Garden (15') Quadrangle, Va. 

PLATE 247 

MAcrocoELiA, OPIKINA, RAFINESQUINA 

A. Opikina:?, plamdate Cooper, new, speciés.. .y).}.-)2 May. wehoege. eis, ahaeen ee 

(1) Interior of the brachial valve, X 1, paratype, 117824d; (2) exterior of the 
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pedicle valve, X 1, holotype, 117824a; (3) interior of the pedicle valve, X 1, 

paratype, 117824c; (4) exterior of the brachial valve, < 1, paratype, 117824b. 

Pierce formation, Pierce Mill, on Tennessee Highway 10, just south of 

Walterhill, 74 miles north-northeast of Murfreesboro, Rutherford County, Tenn. 

B. Rafinesquina cf. R. trentonensis (Conrad) .......eeeee cece ence eee eee e een eeenes 

(s, 6) Exterior of two pedicle valves, <1, figured specimens, 97578a, 97578b. 

Collierstown formation, 3 mile northeast of Collierstown, Rockbridge County, 

Va. 

C. Opikina glabella Cooper, new SPeCi€S... 1... eee e cree cee eee eee e cence ee eeeeneee 

(7-10) Respectively anterior, side, pedicle, and brachial views, X 1, of the holotype, 

123267b. 

Arline formation (upper), north side of old road in glade, 4 mile southeast 

of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

D. Macrocoelia elegantula Cooper, new SPeCi€S....... cece eee e reece eer eee et ee eenes 

(11-13) Respectively pedicle, side, and brachial views of a nearly perfect indi- 

vidual, 1, paratype, 117772. 

Whistle Creek formation, on U. S. Highway 60, 100 yards southeast of 

Whistle Creek, 2 miles northwest of Lexington, Lexington (15’) Quadrangle, 

Va. 

E.: Opskina shectosa Cooper; MGW SPECIES nc ciaais + misie ce cleo o.0je ve ojos goslns 000 es spee seis 

(14-16) Respectively brachial, side, and pedicle views of a large and complete 

specimen, X I, paratype, 117833e. 

Ridley formation (lower third), east side of Marshall Knobs, 5 miles south 

of Murfreesboro, Rutherford County, Tenn. 

B. Opikima lirata: Cooper, MEW SPECIES s,s, acieine ad alacenior» Seppdiand ob wvayersts oles stele eWieietoiets 

(17-20) Respectively anterior, posterior, side, and pedicle views of a complete 

specimen, X 1, holotype, 117816d; (21, 23) brachial and pedicle views of a com- 

plete specimen, 1, paratype, 117816b; (22) brachial view of a large specimen, 

XI, paratype, 117816a; (24) interior of the brachial valve showing thickened 

anterior margin, X 1, paratype, 117816c; (25) fragmentary brachial valve, X 2, 

showing cardinalia and adductor ridges, paratype, 117816f. 

Decorah formation (Ion member), 1.1 miles east of U. S. Highway 52, south 

edge of Cannon Falls, Goodhue County, Minn. 

PLATE 248 

PIONOMENA, RHIPIDOMENA, STROPHOMENA 

A. Strophomena canadensis Wilson........ccececrceeeeeeeeeeeeceneensenseeeeenes 

(1) Brachial view, X1, of the holotype, G.S.C. 6220. 

Pamelia formation, first terrace above house on road, MacLaren Landing, 

22 miles west of Ottawa, Ontario, Canada. 

By FRE Pa OMe: Spe Logs. siethn! <.svcinseisju's: vo Whappeioia Sinha wie at ehe sie nora, 0/4 an aie/tinle ale ie e’d oe) ee ato 

(2) Imperfect brachial exterior, 1, figured specimen, 117698; (3) ornamenta- 

tion, X 2, of the preceding specimen. 

Arline formation, north side of wagon road in glade, 4 mile southeast of 

Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 

C. Pionomena pulchra Cooper, new SPeCi€S.........ecceec cece cece e eee eeeecsseeees 

(4, 7) Respectively X 1 and 2 enlargements of a small slab with numerous 

individuals, X 1, paratype, 123275c; (5) another small slab showing a brachial 

exterior, X 2, holotype, 123275b; (6) pedicle exterior, X 2, from part of 123275c. 

Carlim formation (base) = Grazier member of Hatter formation, Elk Run, 

3 miles southwest of Nealmont, Tyrone (15’) Quadrangle, Pa. 
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PLATE 249 

MACROCOELIA, OPIKINA, RHIPIDOMENA 

A. Opie speciosa Comper, “new Species ac. onsis Cudic tethatitiaas sate es teh ane ee mes 918 

(1-5) Respectively anterior, posterior, brachial, side, and pedicle views of a com- 

plete specimen, 1, holotype, 117835a; (6, 7) respectively & 1 and X 2 enlarge- 

ments of the pedicle interior showing the muscle area, paratype, 117835d; 

(8, 9) respectively I and XX 2 enlargements of the brachial interior show- 

ing septal ridges and cardinalia, paratype, 117835b. 

Ridley formation (Hesperorthis zone), on Tennessee Highway 28, 0.6 mile 

south of Chappel Hill Methodist Church, 1 mile south of junction of Tennessee 

Highways 8 and 28, Sequatchie Valley, Sequatchie County, Daus (T.V.A. 

104-SE) Quadrangle, Tenn. 

B. Macrocoelia duplisteiata .. OWallard):\. L208 Bs tlio de dele dete wlan abatrae ewes eae 893 
(10-12) Brachial, posterior, and pedicle views of a complete but young specimen, 

X 1, hypotype, 117769. 
Lincolnshire formation (upper), 0.75 mile southwest of Mount Eager Church, 

0.2 mile north-northwest of the road, Hogskin Valley, Powder Springs (T.V.A. 

154-SE) Quadrangle, Tenn. 

C. Riijudemena mesieri. Cooper, MEW (SPECIES « </e'< vieje-as:0e om e.cin gd dalee sore emleoeate ae 868 

(13) Pedicle view of a small but complete specimen, 1, paratype, 117676; 

(14-17) respectively brachial, anterior, side, and pedicle views of a large speci- 

men, X I, paratype, 117675a. 

Lincolnshire formation (Hogskin member), Sally Cleveland Farm, 3 mile 

southwest of Washburn, Dutch Valley (T.V.A. 154-SE) Quadrangle, Tenn. 

PLATE 250 

RHIPIDOMENA 

A. Rhipidomena meslers. Cooper, new Species: « ««:aje 0,00 ssjesaye nie alesol s a-0°4 ainyo)assieleare vim eis 868 

(1, 2) Respectively & 1 and X 2 enlargements of the pedicle interior showing the 

broadly flabellate muscle scars, paratype, 117678g; (3, 5) brachial and pedicle 

views of a complete specimen, <1, paratype, 117678a; (6) pedicle view of 

the preceding specimen, X 2, showing the ornamentation; (10) enlargement of 

preceding, X 4, to show ornamentation in greater detail; (4, 7) respectively X 1 

and X 2 views of the interior of a pedicle valve showing muscles and anterior 

subperipheral rim, paratype, 117678c; (8, 12, 13, 14) respectively brachial, poste- 

rior, side, and anterior views of a large and complete specimen, X 1, holotype, 

117678b; (11) enlargement X 2, of the preceding; (9) interior of a large 

brachial valve showing cardinalia and muscle scars, & 2, paratype, 117678f. 

Lincolnshire formation (Hogskin member), north of Hayes’ house, Evans 

Ferry section, along U. S. Highway 25E, 1 mile north of Indian Creek, Howard 

Quarter (T.V.A. 162-NW) Quadrangle, Tenn. 

PLATE 251 

RHIPIDOMENA 

A. Rhipidomena subparallela Cooper, new SpeCieS............ccceesscccccceccccces 870 

(1-5) Respectively posterior, anterior, side, pedicle, and brachial views of a com- 

plete specimen, X 1, holotype, 117679; (6, 7) pedicle and brachial views of a 

small specimen, X I, paratype, 117680a; (8-10) side, pedicle, and brachial views 

of another complete specimen, XI, paratype, 117681a; (11, 12) pedicle and 

brachial views of a complete specimen, X 1, paratype, 117681b. 
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Elway formation, road cut and quarry on U. S. Highway 25W, 4.7 miles south 

of Clinton, Powell Station (T.V.A. 137-SE) Quadrangle, Tenn. 

B. Rhipidomena tenuitesta (Willard) ......... cece cece cece cence eee e ete teeees 
(13) Brachial view of a large imperfect specimen with outlines restored, X I, 

hypotype, 117697b; (14) side view, 1, of the preceding specimen; (15) 

exterior of a large pedicle valve, 1, hypotype, 117697a; (16) apex of the 

preceding enlarged, 4, to show the minute foramen; (17) pedicle interior 

showing the flabellate muscle area, X 1, hypotype, 117695¢c. 

Lincolnshire formation (Hogskin member), Lee Valley, Lee Valley (T.V.A. 

171-NW) Quadrangle, Tenn. 

C. Rhipidomena tenuitesta (Willard) ......... ccc cece cece cece eee e eect eee eeeceee 

(18) Pedicle view of a large individual, < 1, hypotype, 117696. 
Lincolnshire formation, 4 mile north of Eidson, Kyles Ford (T.V.A. 170-SE) 

Quadrangle, Tenn. 

PLATE 252 

RHIPIDOMENA 

A. Rhipidomena tennesseensis (Willard) ..........0..cccceceesccccceccceceseecoes 
(1-5) Respectively pedicle, posterior, side, brachial, and anterior views of a com- 

plete, full-grown specimen, X 1, hypotype, 117683a. 

Benbolt formation, 4 mile southeast of Rye Cove, Clinchport (T.V.A. 

188-NW) Quadrangle, Va. 

B. Ainpidomena tennesscensis (Willard) os... Fea ce bcp ercusecesesteucsosccssne. 

(6) Pedicle view of a large complete specimen, X 1, hypotype, 117685. 

Benbolt formation, 0.2 mile southwest of New Bethel Church, 4 mile east of 

the junction of Virginia Highway 74 and U. S. Highway 54, Hilton (T.V.A. 

197-NW) Quadrangle, Va. 
(7-10) Respectively anterior, posterior, side, and pedicle views of a large, complete 

specimen, 1, hypotype, 117694a; (13) pedicle interior showing the broadly 

flabellate muscle area and pseudodeltidium, 1, hypotype, 117694b. 

Benbolt formation, road cut 1.6 miles northeast of Heiskell, Powell Station 

(T.V.A. 137-SE) Quadrangle, Tenn. 
(11, 12) Pedicle and brachial views of a young specimen, X 1, hypotype, 1176914. 

Benbolt formation (upper), 0.1 to 0.2 mile north of the road, 1.1 miles north- 

east of Lee Valley, Lee Valley (T.V.A. 171-NW) Quadrangle, Tenn. 

(14) Brachial interior of a young individual, & 1, hypotype, 1176922. 

Benbolt formation, 3 mile southwest of Mount Eager Church, Hogskin Valley, 

Powder Springs (T.V.A. 154-SW) Quadrangle, Tenn. 

PLATE 253 

RHIPIDOMENA 

A. Rhipidomena tennesseensis (Willard) .........cc csc cece cence eeeeeeseeneeeees 

(1-5) Respectively brachial, anterior, pedicle, side, and posterior views of a young 

parallel-sided specimen, X 1, hypotype, 117684a. 

Benbolt formation, Brick Church, 14 miles west of Rye Cove, Clinchport 

(T.V.A. 188-NW) Quadrangle, Va. 

(6, 7) Brachial and side views of a complete specimen, * 1, hypotype, 117682a. 

Benbolt formation, 1 mile southeast of Hansonville, Brumley (T.V.A. 205-SE) 

Quadrangle, Va. 
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1236 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127 

(8) Pedicle exterior, X 1, hypotype, 117686. 
Benbolt formation, Virginia Highway 71, between Mason’s store and Dicken- 

sonville, Hansonville (T.V.A. 205-SW) Quadrangle, Va. 

(9) Pedicle exterior showing elongate pedicle foramen, 1, hypotype, 117687; 

(10) foramen, enlarged X 4, of the preceding; (11) ornamentation of preceding 

specimen, X 4, view taken slightly southeast of center. 

Benbolt formation, + mile south of church, Rye Cove, Clinchport (T.V.A. 

188-NW) Quadrangle, Va. 

(12, 13) Respectively 1 and X 2 enlargements of the pedicle interior showing 

the form of the muscle area and the individual scars, hypotype, 117688. 

Benbolt formation, road along Little Sycamore Creek, 4 mile northeast of the 

west edge of the Howard Quarter (T.V.A. 162-NW) Quadrangle, Tenn. 

(14) Brachial interior showing septal ridges and cardinalia, 2, hypotype, 

117692a. (See pl. 252, B, fig. 14, for the natural size view.) 

Benbolt formation, mile southwest of Mount Eager Church, Hogskin Valley, 

Powder Springs (T.V.A. 154-SW) Quadrangle, Tenn. 

PLATE 254 

RHIPIDOMENA, STROPHOMENA 

A. Rhipidomena meslers Cooper, new /SPeCieSi |... a6. o's sialdaere aly olasWvisiw ed ciel ols tele 

(1) Enlargement of the pedicle valve, * 4, showing ornamentation, paratype, 

117677; (2, 3) side and pedicle views, < 1, of a complete specimen from which 

fig. I was prepared. 

Lincolnshire formation (Hogskin member) Beaver Creek, Maynardville (30') 

Quadrangle, Tenn. 
B. Rhipidomena filicostellata Cooper, new SPECIES. .......euecccrccsseeccccsececseee 

(4) Enlargement of the brachial exterior, X 4, of the holotype; (5) brachial view 

of a complete specimen, X 1, holotype, 117671a; (6) posterior part of a pedicle 

interior showing the muscle scars, < 2, paratype, 117671Ib. 

Sevier formation, 1 mile by road northwest of Big Springs, Binfield (T.V.A. 

139-NE) Quadrangle, Tenn. 

C. Strophomena platyumbona Cooper, new SPECIES... oc... sos esis eiees cane cent ees 
(7) Exterior of the pedicle valve, X 1, holotype, 117743a; (10) enlargement of 

the preceding, & 4, showing the ornamentation; (8) slab with another pedicle 

exterior and the brachial interior showing the cardinalia, X I, paratypes, 117743b, 

c; (9) pedicle interior, 1, showing the form of the muscle area, paratype, 

117743d. 
Carters formation (O-voplecia bed), quarry 0.3 mile north of Gate City, 

Leeds (15’) Quadrangle, Ala. 

PLATE 255 

STROPHOMENA 

A.. Strophomena: costellata (Cooper, Ew SPECIES ijsace: ais: + =/a;0:c io a:siaieje-viniete cp eieiey te are sale 

(1-3) Brachial, side, and pedicle views of a large, complete specimen, X 1, holo- 

type, 117714a; (4, 9) respectively X 1 and X 2 of the brachial side of a com- 

plete specimen, paratype, 117714b; (5, 8) respectively 1 and X 2 enlarge- 

ments of the pedicle side of the preceding specimen; (18) enlargement of the 

ornamentation of the preceding specimen, XX 4, showing closely spaced fila; 

(6, 7) brachial and pedicle views of a young individual, < I, paratype, I117714c; 

(10, 11) respectively 1 and X 2 enlargements of the pedicle interior showing 

the muscle area and pseudodeltidium, paratype, 117714d; (14, 15) interior and 

posterior views of a fragmentary brachial valve, 4, showing cardinalia, 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

paratype, 117708; (16, 17) pedicle and brachial views of a very young speci- 

men, X 6, showing pedicle siphon, paratype, 123278; (19) interior of an old 

pedicle valve showing muscle scars, thick ridge surrounding muscle area, and 

subperipheral rim, I, paratype, 117713. 

Bromide formation (Pooleville member—O-voplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, approximately center sec. 35, T. 5 S., R. 1 E., Criner 

Hills, Carter County, Okla. 

(12) Interior of an imperfect brachial valve showing cardinalia, 1, paratype, 

117712; (13) enlargement of the posterior of the preceding specimen, 2, 

showing cardinalia. 

Bromide formation (Pooleville member—upper 20 feet above Ovoplecia gouldi 

zone), same locality as preceding. 

PLATE 256 

STROPHOMENA 

A. Strophomena. basilicoidea Cooper, new SpeCieS.. se. cce scence cede dco dupeleeeceecs 

(1-4) Respectively pedicle, side, posterior, and brachial views of a complete speci- 

men, X 1, holotype, 117706; (5) posterior portion of the brachial view, x 2, 

showing pseudodeltidium and chilidium, same specimen as preceding. 

Peery formation, cut on U. S. Highway Io, 400 feet west of the junction with 

Virginia Highway 650, Wittens Mills, Burkes Garden (15’) Quadrangle, Va. 

B. Strophomena fasciculata Cooper, new SPECIES....... cc cece cece cece csesscecscaces 

(6) Brachial view of a small individual, 2, paratype, 117754b; (7) brachial view 

of a large specimen, X 2, holotype, 117754a. 

Peery formation, 7 miles southwest of Clinton, Clinton (T.V.A. 137-SW) 
Quadrangle, Tenn. 

C. Strophomena grandimusculosa Cooper, new SPeCieS.......ccccecvcccscscsscccsce 
(8) Exterior of the pedicle valve, I, paratype, 117722; (14) ornamentation of 
preceding specimen, x 4, taken southwest of beak. 

Lebanon formation (Doleroides zone), cut on Tennessee Highway 16, 5.1 miles 
north-northwest of Shelbyville, Bedford County, Tenn. 

(9, 10) Side and brachial views of a complete specimen, X 1, holotype, 1177214; 

(11) interarea of the preceding, X 2, specimen showing carinate pseudodel- 

tidium; (16) pedicle interior showing muscle area and thickened rim around it, 
X I, paratype, 117721b. 

Lebanon formation (Doleroides zone), cut on U. S. Highway 41, $ mile south 

of Knox Branch, 9 miles southeast of Murfreesboro, Rutherford County, Tenn. 

(12, 13) Respectively X 1 and X 2 enlargements of the pedicle exterior showing 

ornamentation and pedicle foramen, paratype, 117724a; (17) brachial interior 

showing cardinalia and muscle scars, X I, paratype, 117724b. 

Lebanon formation (Doleroides zone), cut on U. S. Highway 70S, 1.65 miles 

west of Cripple Creek, 1.5 miles west of Kittrell, Rutherford County, Tenn. 

(15) Interior of an old pedicle valve showing exaggerated muscle area, X 1, para- 

type, 117720a. 

Lebanon formation (Doleroides zone), on U. S. Highway 41, 14 miles north- 

west of Mount Olivet, 10 miles southeast of Murfreesboro, Rutherford County, 
Tenn. 

PLATE 257 

STROPHOMENA 

A. Sirephomena aquburnensts Renta, 26 ie bra vee vceeestes chee dee snes lee ae eee 
(1) Brachial view of an imperfect complete specimen, <1, hypotype, 1177044; 
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1238 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127 

(2) pedicle interior, 1, showing muscle area and thick ridge surrounding it, 

hypotype, 117704b. 
Auburn chert, 4 mile east of Auburn, Elsberry (15’) Quadrangle, Mo. 

B. Strophomena auburnensis nasuta Cooper, new subspecies............ eee eeneeeees 

(3-6) Respectively posterior, pedicle, brachial, and side views of a complete speci- 

men, X I, holotype, 45507a; (7) enlargement of the ornamentation of the pre- 

ceding specimen, X 4, left side of brachial valve; (9) pedicle interior, showing 

thick rim around muscle area, 1, paratype, 45507b; (10) another pedicle 

interior, X I, paratype, 87091. 

Tyrone formation, High Bridge, Harrodsburg (30’) Quadrangle, Ky. 

(8, 11) Exterior and interior of a pedicle valve, X 1, hypotype, 117703a; (12) 

region of the muscle area, X 2, of the preceding specimen. 

Carters formation, F. B. Cooper Farm, 2 miles southeast of Pikeville, Pike- 

ville Special (15’) Quadrangle, Tenn. 

C.. Sirophometial Spi sline.. dioninsevt pedo dbcasick Goagad Cinwely abeebles soblenes 
(13, 14) Exterior and interior of a brachial valve, < 1, figured specimen, 117742a; 

(15) interior of the preceding brachial valve, & 2, showing cardinalia. 

Just beneath the hard sandstone of the ‘Eureka quartzite, west side of the 

Antelope Range about 3 miles south of Ninemile Canyon, Roberts Mountains 

(1°) Quadrangle, Nev. 

PLATE 258 

STROPHOMENA 

A. Straphomena basthca Cooper, new Species’... . i 52.+.. acess ts cs neists ash ces cans 

(2, 3) Side and brachial views of a small but complete specimen, X I, paratype, 

117705¢; (4, 5) brachial and pedicle views of a large complete specimen, X I, 

holotype, 117705a; (1, 6) pedicle interior showing form of muscle area, X I, 

paratype, 117705c; (7) another pedicle interior, X 1, paratype, 117705e; (8, 9) 

respectively 1 and 2 enlargements of a large pedicle interior showing 

muscle scars and pseudodeltidium, paratype, 117705h; (10, 11) exterior and 

interior views of a large brachial valve, X 1, paratype, 117705b; (12) cardinalia, 

x 2, of the preceding specimen; (13) posterior of the preceding specimen, XX 2, 

showing lateral profile and cardinal process; (15, 16) interior and exterior of 

another brachial valve, X I, paratype, 117705d; (17) exterior of the preceding, 

X 2, showing ornamentation; (14) cardinalia, 2, of the preceding specimen. 

Ridley formation (lower third), east side of Marshall Knobs, 5 miles south of 

Murfreesboro, Murfreesboro (15’) Quadrangle, Tenn. 

PLATE 259 

STROPHOMENA 

A. Strephomena medialis, Butts son ieew oop me sielaiseebiem qdselviny dyin- mig bir Helateicheln ofa 

(1, 2) Pedicle and brachial views of a large specimen, X 1, lectotype, 98201a; 

(4-8) respectively posterior, anterior, brachial, pedicle, and side views, X I, 

of the hypotype, 117730a; (9) posterior half of the preceding, 2, showing 

interareas and carinate pseudodeltidium; (10) ornamentation of the same speci- 

men, X 4, part of pedicle valve; (13) pedicle interior showing the muscle area, 

X 1, hypotype, 117730b. 
Wardell formation, Lloyd Carter’s barn, 0.8 mile by road northeast of school 

at Rye Cove, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

(11) Interior of the pedicle valve, 1, showing the muscle scars and pseudo- 
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PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 

deltidium, hypotype, 117734a; (12) posterior of the preceding specimen, X 2, 

showing the details of the muscle area. 

Wardell formation, north side of the road 1.1 miles northeast of Lee Valley, 

Lee Valley (T.V.A. 171-NW) Quadrangle, Tenn. 
(3) Brachial exterior of a complete specimen, X 1, hypotype, 117732a. 

Wardell formation (lower sponge horizon), behind the Brick Church west of 

Rye Cove, Clinchport (T.V.A. 188-NW) Quadrangle, Va. 

(14) Pedicle interior showing ridges bounding posterior parts of muscle field, X 1, 

hypotype, 1177374. 
Wardell formation, bend of railroad just west of Liberty Hill, Dutch Valley 

(T.V.A. 154-SE) Quadrangle, Tenn. 
(15) Brachial interior, 1, hypotype, 117733a; (16) cardinalia, 2, of the 

previous specimen. 
Wardell formation, section on U. S. Highway 25E, Thorn Hill, Avondale 

(T.V.A. 162-SW) Quadrangle, Tenn. 

PLATE 260 

STROPHOMENA 

A. Strophomena oklahomensis Cooper, new SpecieS..........eeccceseeccccecsceeees 

(1-5) Respectively posterior, anterior, side, brachial, and pedicle views, X 2, of 

the holotype, 117738a; (7) pedicle view, < 1, of the holotype. 

Bromide formation (Pooleville member—just above zone with Multicostella 

convexa), dam on Spring Creek, sec. 17, T. 2 S., R. 1 W., Murray County, Okla. 

(6) Exterior of a brachial valve, < 2, paratype, 117739a; (10) ornamentation, 

X 4, of the preceding specimen; (8, 9) respectively X 1 and X 2 views of the 

pedicle interior showing the muscle area, paratype, 117739b. 

Bromide formation (Pooleville member—just above zone with Multicostella 

convexa), Rock Crossing of Hickory Creek, approximately center sec. 35, 

T. 5 S., R. 1 E., Criner Hills, Carter County, Okla. 

B. Strophomena. crinerensts Cooper, Mew. SPeCieS. .. ioc eeeies sce cencciscenscewennens 

(12, 13) Brachial and pedicle views of another complete specimen, X 2, paratype, 

117717a; (21, 22) respectively X 1 and X 2 enlargements of a fine pedicle inte- 

rior showing the muscle field and pallial markings, paratype, 117715; (23) an- 

other pedicle interior 1, paratype, 117717c; (24) ornamentation of a brachial 

valve, X 4, paratype, 117717b. 

Bromide formation (Pooleville member—O-roplecia gouldi zone), Rock Cross- 

ing of Hickory Creek, approximately center sec. 35, T. 5 S., R. 1 E., Criner 

Hills, Carter County, Okla. 
(11) Pedicle exterior of a complete specimen, X 2, paratype, 117719c; (14-18) 

respectively brachial, pedicle, anterior, posterior, and side views, X 2, of a para- 

type, 117716a; (19, 20) brachial and pedicle views, X 1, of the same paratype; 

(25) brachial interior showing cardinalia, X 2, paratype, 117719a. 

Bromide formation (Pooleville member), basal cobbly beds, Spring Creek, 

sec. 17, T. 2 S., R. 1 W., Murray County, Okla. 

PLATE 261 

STROPHOMENA 

A. Strophomena planobesa Cooper, new SPeCieS......... 2. cece cece eee e eee e tee eeee 
(1) Exterior of a small pedicle valve, X 2, paratype, 117740g; (2, 3) exterior and 

interior of the pedicle valve, X 1, paratype, 123279a; (4) pedicle interior show- 

ing ridge partially surrounding muscle area, 1, paratype, 117740c; (5, 6) 

1239 

Page 

942 

934 

943 



I240 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 

respectively 1 and X 2 enlargements of an imperfect pedicle valve showing 

muscle scars and subcarinate pseudodeltidium, paratype, 117740e; (7, 8) exte- 
rior and interior of the brachial valve, X 1, holotype, 117740f; (9, 10) exterior 

and interior of the holotype, X 2, showing ornamentation and cardinalia; (11) 

posterior of the holotype, X 2, showing the cardinal process. 

Ridley or Murfreesboro formation, Crystal Creek, 5 miles south of Pikeville, 

Sequatchie Valley, Pikeville Special (15’) Quadrangle, Tenn. 

(12) Exterior of another brachial valve, <1, paratype, 123270b; (13) interior 

of brachial valve showing cardinalia, < 1, paratype, 123279c. 

Ridley or Murfreesboro formation, 14 miles southeast of Hembree Mill, 

Sequatchie Valley, Pikeville Special (15’) Quadrangle, Tenn. 

B. Strophomena planobesa Cooper, new species..........ccceececccceececceucecees 

(14) Exterior of a pedicle valve on a chert slab, X 1, paratype, 117741a; (15, 16) 

interior of two pedicle valves, X 1, one showing a thickening around the muscle 

area, the other not having this feature preserved, paratypes, 117741b, 11774ICc; 

(17) brachial interior preserving the cardinalia, 1, paratype, 117741d. 

Murfreesboro formation (top), at the junction of the west fork of Stone River 

with U. S. Highway 70, 14 miles northwest of Murfreesboro, Murfreesboro 

(15’) Quadrangle, Tenn. 

PLATE 262 

STROPHOMENA 

A. Strophomena bellilineata Cooper, new SPecieS..........scccccccccccccccesscvecs 

(1) Plasticine replica of the exterior of a large pedicle valve, 1, holotype, 

117707a; (6, 7) plasticine replica of the pedicle interior showing muscle scars 

and the impression from which it was made, 1, holotype, 117707a, counter- 

part to previous figure; (2) plasticine replica of the exterior of a brachial valve, 

xX I, paratype, 117707b; (3, 4) plasticine replica of the brachial interior show- 

ing cardinalia, and the impression of the brachial interior from which it was 

prepared, X I, paratype, 117707c; (5) plasticine replica of the interior of another 

large brachial valve, X I, paratype, 123283. 

Oranda formation, north side of road 0.6 mile northwest of Linville Station, 

Broadway (15’) Quadrangle, Va. 

B.. Sivaphomierta Inspectosa: WVUlaXG) wcidiach oe oe boas sa eolbe daa eas ate dees Ce oer 
(8) Exterior of the brachial valve, 1, hypotype, 117726; (11) ornamentation, 

X 4, of the preceding specimen. 

Wardell part of Dryden formation, road up Lone Mountain Creek, west of 

Lone Mountain, Tazewell (T.V.A. 154-NE) Quadrangle, Tenn. 

(9, 10) Respectively 1 and X 2 views of the brachial interior, showing cardi- 

nalia and median ridge, hypotype, 1177272. 

Wardell formation (40 feet below Hesperorthis zone), cut on U. S. High- 

way 25E, 4 mile north of Indian Creek, Howard Quarter (T.V.A. 162-NW) 

Quadrangle, Tenn. 

PLATE 263 

STROPHOMENA, TRIGRAMMARIA 

Ay Trigrammaria winchellt ‘(Hall and, Clarke) icin sae staciae o> isdaeel ae aeeeeonees 

(1-4) Respectively anterior, side, pedicle, and brachial views of a complete speci- 

men, X 1, hypotype, 117752a; (5) brachial view of the preceding specimen en- 

larged, X 2, to show ornamentation; (8, 9) respectively X 2 and 1 views of 

the interior of a pedicle valve showing the musculature, hypotype, 117752b. 
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PART II CHAZYAN AND RELATED BRACHIOPODS——-COOPER 

Platteville formation (McGregor member), Minneapolis, Minn. 

(6, 7) Respectively X1 and X 2 views of an imperfect brachial valve showing 

the cardinalia, hypotype, 123280. 

Platteville formation, 14 miles northeast of Dixon, Dixon (15’) Quadrangle, 

Ill. 
B.. Trigrammaria wilsonae Cooper, New SPeCieS.....secsceccecececcesceceuece acces 

(10-14) Respectively brachial, anterior, posterior, pedicle, and side views, X 1, of 

the holotype, 117753; (15, 16) exterior of the pedicle and brachial valves, X 2, 

showing ornamentation. 
Rockland formation (Napanee member), on New York Highway 12, on the 

south side of the Sugar River, 44 miles south-southeast of Port Leyden, Port 

Leyden (15’) Quadrangle, N. Y. 

C. Strophoamena, auburnensis. Fenton s « « aioe se + ssia/e hipislojaoale qe stators stews srqalpareys 96 

(17-21) Respectively brachial, posterior, anterior, side, and pedicle views of a 

large and perfect individual, X 1, hypotype, 117702; (22) enlargement of ante- 

rior of pedicle valve, X 2, of same specimen. 

Decorah formation (Guttenberg member) (0 to 8 feet above the 8-inch blue 

clay on top of the Platteville), on Wisconsin Highway 81, 0.1 mile south of the 

Little Platte River, 2 miles northwest of Platteville, Mineral Point (30’) 

Quadrangle, Wis. 

PLATE 264 

STROPHOMENA 

A. Strophomena anomala Cooper, Mew, SPECIES. « sisjacisjecscccccccecevessccccscsscss 

(1-5) Respectively posterior, anterior, pedicle, brachial, and side views, X 2, of 

the holotype, 117700a; (6) brachial view, X 1, of the holotype; (7-9) brachial, 

side, and pedicle views of a complete specimen, 1, paratype, I11770Ic; (10) 

brachial view, X 2, of the preceding; (11) brachial view of another complete 

specimen, X 2, paratype, 117701d; (12) enlargement of the brachial posterior 

showing ornamentation and pseudodeltidium, 4, same specimen as preceding; 

(13, 14) impressions of the pedicle and brachial interiors, X 2, paratype, 117701a; 

(15) plasticine replica of the brachial interior showing cardinalia, 2, prepared 

from the preceding mold. 

Benbolt formation (base), 0.2 mile south of the middle fork of Moccasin 

Creek, 14 miles due south of Hansonville, Hansonville (T.V.A. 205-SW) Quad- 

rangle, Va. 

B. Siropnomena inspeciosa Willard). 25 abe eer. Be FESS OES NS 

(16, 18) Respectively 1 and X 2 enlargements of the pedicle exterior, hypo- 

type, 117729c; (17) exterior of another pedicle valve, X 2, hypotype, 1177294; 

(19, 20) respectively X 1 and X 2 enlargements of the brachial exterior, hypo- 

type, 117729e; (21) the pedicle interior showing muscle scars, X 2, hypotype, 

117729d; (22) brachial interior showing the cardinalia, X 2, hypotype, 117729b. 

Carters formation (O-voplecia bed), quarry 0.3 mile north of Gate City, Leeds 

(15’) Quadrangle, Ala. 

PLATE 265 

FURCITELLA, PIONOMENA, STROPHOMENA 

As SUR RO TUERL. i OMMNL DOVE SAL ELANL V5 so chaicsa eyninkngs ola OME vic aida fal <pnin ea cohe.9 @ pa miaeein> las 

(1, 2) Respectively X 1 and X 2 views of the interior of a large brachial valve 

showing the cardinalia and the forked septum, figured specimen, 117945. 

Liberty formation, Dodges Creek, 1} miles northwest of Oxford, Ohio. 
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B. Sirophomena okuhichs Coopers new, nanie sos. 22 ad. PA ae ae. 9043 

(3) Exterior of an exfoliated pedicle valve, X 1, McGill Univ., holotype (no num- 

ber); (4) part of exfoliated exterior of preceding enlarged X 4 to show pseudo- 

punctae pits arranged in radial rows as in Rafinesquina. ; 

Leray = Chaumont formation, St. Vincent de Paul, Quebec, Canada. 

C.: Furcitella scofieldi (Winchell and Schuchert)... 00.60.0000... cca ec ececcceenees 878 
(5) Interior of the brachial valve showing the forked septum, X 2, hypotype, 

117749b; (6) interior of the pedicle valve, X 2, showing the muscle marks, 

hypotype, 117749a. 
Prosser formation (Vellamo bed), St. Paul, Minn. 

D. Ptonomena neumant Cooper, new SpeCieS......0cccccccscccccccceccveccccsceves 902 

(7) Exterior of an imperfect brachial valve, < 2, paratype, 117756c; (9) exterior 

of another but smaller brachial valve, X 2, paratype, 117756d; (10) exterior of 

the pedicle valve, X 2, holotype, 117756a; (11) small slab, 1, showing the 

holotype and two paratypes, the pedicle valve to the northeast being 117756b. 

New Market formation (top 12 feet), 4 mile southwest of Hicksville, 

Williamsport (15') Quadrangle, Md. 

(8) Imperfect pedicle valve showing interarea, tooth, and long dental plate on 

observer’s left side, < 3, paratype, 117755. 

New Market formation $ mile north of St. Pauls Church, west of Wilson, 

Williamsport (15’) Quadrangle, Md. 

PLATE 266 

PLATYMENA, RAFINESQUINA 

A. Rafinesquina’ planulata Cooper, new, SPECIES 3. «<6 sisisiee« .0)s)s s:sjcieesig g's wie ale dares wie 886 

(1) Plasticine replica of the brachial interior, 3, paratype, 123281j; (2) impres- 

sion of the brachial interior, 2, showing slots produced by brachiophores, para- 

type, 123281e; (3, 4) impressions of two pedicle interiors on which the exte- 

rior ornamentation has been superimposed, X 2, paratype, 123281f, and holotype, 

123281a. 

Oranda formation, 0.6 mile northwest of Linville Station, Broadway (15’) 

Quadrangle, Va. 

B.  Ragsesquina sinclatrt Salmon. 41, ch. <2s;sram «ta eieys om ale os Capeasta- pephaew ee seins 887 

(5) Impression of the pedicle interior, showing form of muscle area and slots 

representing thickened area bearing the teeth, <1, hypotype, 117858b; (7) 

anterior portion of the preceding specimen, 2, showing pseudopunctae arranged 

in radial rows; (6) exterior of the pedicle valve, X 1, hypotype, 117858a. 

Auburn chert, 4 mile east of Auburn, Elsberry (15’) Quadrangle, Mo. 

C.. Rafinesquinacsinclarral. Salamon. br« jar scsyoserseavei@bovers ve, 06. < Hyaiss achat aetay es Nee Ole eo 887 

(8, 9) Pedicle and brachial views of a complete specimen, 1, showing alate 

cardinal extremities, hypotype, 117859. 

Barnhart formation, at the Koch Valley School on U. S. Highway .61, NE. 

corner SW4iSW3 sec. 6, T. 41 N., R. 6 E., 2 miles south of Barnhart, Kimms- 

wick (15’) Quadrangle, Mo. 

D, -Platymena plane Cooper, Mew SPECIES, oo) cs ieee visleis.e a nd vw ale eis we poleeictatele ale seasrele 880 

(10-13) Respectively pedicle, anterior, brachial, and side views, X 1, of the para- 

type, 117760c; (14) a specimen seen from the pedicle side but from which the 

pedicle valve has been mostly stripped to show the brachial cardinalia, x 4, para- 

type, 117760d; (15) brachial view, X 2, of another paratype, 117760b; (16) 

pedicle view, X 2, of a paratype, 117760a. 

Arline formation (lower), 100 yards southwest of the Negro Cemetery, 4 mile 

northeast of Friendsville, Concord (T.V.A. 138-SW) Quadrangle, Tenn. 
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E. Rafinesquina'trentonensis® (Conrad) i220 03 Pode RCO ee ee ees olen a sles see ale 888 

(17) Pedicle views of three specimens showing the characteristic ornamentation, 

X 1, figured specimen, 123282. 

Trenton limestone, Trenton Falls, Remsen (15’) Quadrangle, N. Y. 

PLATE 267 

CoLAPTOMENA 

A. Colaptomena leptostrophoidea Cooper, new SPeCi€S........cccccececcccscsscececs 890 

(1) Exterior of the pedicle valve, X 1, paratype, 117763e; (2-4) pedicle, brachial, 

and posterior views of a complete specimen, X 1, holotype, 117761; (5) another 

pedicle exterior, X 1, paratype, 117762a; (6, 7) respectively 1 and X 2 en- 

largements of the exterior of a pedicle valve showing the ornamentation, para- 

type, 117763a; (8) enlargement of part of the preceding, 4, showing fine 

lines between the larger costellae; (9) impression of the pedicle interior show- 

ing the large muscle area and the pallial marks, 14, paratype, 117762c; (10) 

imperfect brachial interior, X 1, showing muscle area, paratype, 117763b. 

Martinsburg formation (part with Brongmiartella and referable to the Salona 

formation), on Virginia County Road 617= 0910, 0.15 mile north of Green 

Mount Church, Broadway (15’) Quadrangle, Va. 

PLATE 268 

DinorTHIS, FASCIFERA, OLIGORHYNCHIA, OPIKINA, PLECTOCAMARA, PTYCHOGLYPTUS, 
SoWERBYELLA, STENOCAMARA, XENAMBONITES, ZYGOSPIRA 

CTE RUCHUMETIEMSIR Tisiavs acres ae cee ce emma are amare Regn ia tere era: c)scaug a’ eimleveaav state's 802 
(1, 2) Respectively anterior and brachial views of a complete specimen, X 2, 

figured specimen, 117544a. 

Bromide formation (Mountain Lake member), 68 to 84 feet above the basal 

sand, Spring Creek, sec. 17, T. 2 S., R. 1 W., Murray County, Okla. 

B. Masciera convera ‘Cooper, EW ‘SPECIES: vais coc: ass c'ctiv cles susissin sss alece see slelee o's 999 

(3-5) Respectively brachial, pedicle, and anterior views of an imperfect specimen 

showing slots of dental plates and size of delthyrial cavity, 2, holotype, 

117303a; (6) pedicle view, X 2, of a paratype, 117303¢c. 

Benbolt formation, roadside 1.6 miles northeast of Heiskell, Powell Station 

(T.V.A. 137-SE) Quadrangle, Tenn. 

C: Plectocamura rotunda Cooper, Rew SBEMIES TD. oo oc cncisecccieuiels coer weeaenswesies 600 

(7-11) Respectively anterior, side, pedicle, posterior, and brachial views, X 2, of 

the holotype, 117186a. 

Chatham Hill formation, 1.2 miles S. 31° E. of Sharon Springs, Burkes 

Garden (15’) Quadrangle, Va. 

DD. Piychoolypius verqmtensis. Willard), 2 iiccde theme ae sata ncsias © = oss «ae ein slaa'e'50n 2 818 

(12-15) Respectively posterior, side, brachial, and pedicle views of a nearly perfect 

specimen, X 3, hypotype, 123285f, showing ornamentation well, chilidial plates, 

and simple cardinal process. 

Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

BO PRMMRE SER: Sie or iavs tate tian cas hotel aaa tala Wale ei earerer et wiaioneinis «Siem G.0:d's eee e.<'e: 6 nigie tate ie 925 

(16-19) Respectively brachial, anterior, side, and pedicle views of a large indi- 

vidual, X 1, figured specimen, 123292a; (20) exterior of a brachial valve having 

a wide hinge, <1, figured specimen, 123292c; (21) impression of the interior 

of the pedicle valve showing the muscle scars, <1, figured specimen, 123292d ; 
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(22-24) respectively pedicle, anterior, and brachial views of a small imperfect 

specimen, XI, figured specimen, 123292b. 

Whistle Creek formation (75 feet above the Knox dolomite), on Indian Run, 

4 mile northwest of Lusters Gate, Blacksburg (15’) Quadrangle, Va. 

F,. Xenambomtes ‘undasus Cooper, new: SPecieS 1. stam jsscaip oie wseinrars:<% ajayelp efeis crew a Sa v's 

(25) Interior of the brachial valve showing cardinalia, platform, and alate form 

of shell, X 4, paratype, 117468r; (26) anterior and inner view of the pedicle 

valve showing the flattened border, X 3, paratype, 117468g; (27) exterior of the 

pedicle valve showing peculiar fold and alate form, X 4, paratype, 117468-1; 

(28) exterior of the brachial valve showing ornamentation and deep sulcus, 

X 4, paratype, 117468m. 
Pratt Ferry formation, 0.2 mile southeast of Pratt Ferry, Blocton (15’) Quad- 

rangle, Ala. 

G. Zygospira elongata: Cogper;, NEW SPECIES winiay)« deheiol>yaraiziven'y wboaeonln 6 QE oe wamlalarttaharale cupid 

(29-32) Respectively pedicle, anterior, side, and brachial views, X 2, of the holo- 

type, I111375a. 

Lebanon formation, Readyville, Cannon County, Tenn. 

H. Stenocamara perplera Cooper, mew SPeCieS........ccscececcssescceecvcccsscacs 

(33-37) Respectively anterior, brachial, posterior, pedicle, and side views of a com- 

plete specimen, XI, paratype, 123289; (38-40) respectively brachial, side, and 

pedicle views, 2, of the same specimen. 

Ellett formation (55 feet above the base), Indian Run, 3 mile northwest of 

Lusters Gate, Blacksburg (15’) Quadrangle, Va. 

1. Ghgoreytehita ‘eps TOMA IORI E SY & cf POPES hee Cece Geec atta sca cee eee ae 

(41-44) Respectively brachial, side, anterior, and pedicle views of a complete but 

exfoliated specimen, X 3, figured specimen, 118018a. 

Sevier = Dryden formation, 0.7 mile south of Mooney Cemetery, Bulls Gap 

(T.V.A. 171-SE) Quadrangle, Tenn. 

J. Dinonthisstransuer sas ilar digs Saas, oes ce et ae oe eee Connie elaetaeoe eres 

(45) Plasticine replica of the exterior of the brachial valve, 1, hypotype, 

118024b; (46) plasticine replica of the exterior of an imperfect specimen, X I, 

hypotype, 118024a; (47) impression of the pedicle interior showing the muscle 

scars, I, counterpart of the preceding. 

Sevier formation (sandstone No. 5), 0.57 mile southwest of Rocky Branch, 

Kinzel Springs (T.V.A. 148-NE) Quadrangle, Tenn. 

PLATE 269 
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EoPLECTODONTA, HESPERORTHIS, PAURORTHIS, PLECTORTHIS, REUSCHELLA, SOWERBYELLA 

A. ‘Plectarties ahesa “Coopers -new Species. io. . sk tes <tetes aes tiewivel- Tbtae reise =e 

(1-5) Respectively brachial, posterior, side, anterior, and pedicle views of a com- 

plete specimen, X I, paratype, 1242332. 

Dark shale below the Eureka quartzite, below two knobs of Eureka quartzite, 

north side of canyon, 3.1 miles N. 32° E. of Blair (Segura) Ranch, Antelope 

Mountains, Roberts Mountains (1°) Quadrangle, Nev. 

B. Reuschellavespertina Cooper, MEW SPECIES..jb:. jo.050 0 Hele are.) sjensis wimps owe sind stereo « 
(6-9) Respectively pedicle, anterior, side, and brachial views, X 1, of the holotype, 

124230a, showing deflected sides; (10) posterior view, 1, of a paratype, 

124230b. 

Horizon and locality same as preceding. 

C. Hesperorthis antelopensis Cooper, NEW SPeCi€S.........eeeccee ce cccccccnsececece 

(11-15) Respectively anterior, side, posterior, brachial, and pedicle views, X 1, of 

450 

979 

344 



PART II CHAZYAN AND RELATED BRACHIOPODS—COOPER 1245 

Page 

the holotype, 124232; (16, 17) brachial and posterior views of the holotype, X 2, 

showing the interarea and pseudodeltidium. 

Horizon and locality same as preceding. 

D. Sowerbyella merriami Cooper, new SPeCieS...........cceececcccccscsecetesenees 785 

(18-22) Respectively anterior, pedicle, brachial, posterior, and side views, X I, of 

the holotype, 124234a. 
Horizon and locality same as preceding. 

ES Boplecipacwian alienate CDUtts ys) be catisias 0 om 6s » cnislec(ewelsas so 0's </s.0s malalaele 808 

(23) Brachial view of a nearly complete specimen, X 2, showing posterior 

wrinkles and ornamentation, hypotype, 124231a; (24) pedicle view of another 

specimen showing the same features, X 2, hypotype, 124231b. 

Horizon and locality same as preceding. 
E: Paurorius, otganica Cooper, Mew ‘SPECIES a2 <6 )2ec vje.0s cise wieie.e c's s clielMajnn oie see ales ve 967 

(25-29) Respectively posterior, brachial, side, anterior, and pedicle views, X 1, of 

the holotype, 124235a; (30) brachial view of the holotype, < 2, showing the 

gentle fascicles and fine costellae; (31) interior of the pedicle valve, X 2, show- 

ing large teeth with crural fossettes, delthyrial cavity, and thick median ridge, 

paratype, 124235c. 

Horizon and locality same as preceding. 
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LINGULELLA, OBOLUS, PSEUDOLINGULA, WESTONIA 

(SEE EXPLANATION OF PLATES.) 
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ECTENOGLOSSA, LINGULELLA, OBOLUS, SPINILINGULA 

(SEE EXPLANATION OF PLATES.) 
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ECTENOGLOSSA, GLOSSELLA, GLYPTOGLOSSA, LINGULELLA, PSEUDOLINGULA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 4 

« eae 
obese 

ECTENOGLOSSA, GLOSSELLA, LINGULELLA 

(SEE EXPLANATION OF PLATES.) 
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GLOSSELLA, LINGULELLA, PACHYGLOSSA, PSEUDOLINGULA 

(SEE EXPLANATION OF PLATES.) 
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ECTENOGLOSSA, LINGULELLA, PACHYGLOSSA, PLECTOGLOSSA, PSEUDOLINGULA 

(SEE EXPLANATION OF PLATES.) 
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LINGULELLA, OBOLUS, PACHYGLOSSA, PALAEOGLOSSA 

(SEE EXPLANATION OF PLATES. ) 
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ECTENOGLOSSA, LINGULELLA, OBOLUS, PLECTOGLOSSA 
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ACANTHAMBONIA, DICTYONITES, GLOSSELLA, LINGULELLA, OBOLUS, 

PALAEOGLOSSA, TORYNELASMA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 10 

o*e 
oy, 

DICTYONITES, EOQCONULUS, LINGULELLA, PALAEOGLOSSA 

(SEE EXPLANATION OF PLATES.) 
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GLOSSELLA, LINGULELLA, OBOLUS, PACHYGLOSSA, SCHIZOTRETA, SPINILINGULA 

TREMATIS, WESTONIA 
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LEPTOBOLUS, LINGULASMA 

(SEE EXPLANATION OF PLATES.) 
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, LINGULASMA, OBOLELLINA, ORBICULOIDEA, 
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GLYPTOGLOSSA , GLOSSELLA 
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SCHIZAMBON, SIPHONOTRETA 

(SEE EXPLANATION OF PLATES.) 
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SCHIZAMBON 

(SEE EXPLANATION OF PLATES.) 
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CONOTRETA, SPONDYLOTRETA 
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ACANTHAMBONIA, CONOTRETA, PATERULA, RHYSOTRETA, SCAPHELASMA, 

SPONDYLOTRETA, TORYNELASMA, UNDIFERINA 

(SEE EXPLANATION OF PLATES.) 
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SCHIZOCRANIA, SCHIZOTRETA, TREMATIS 

(SEE EXPLANATION OF PLATES.) 
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ORBICULOIDEA, SCHIZOTRETA 
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SCHIZAMBON, SCHIZOTRETA 

(SEE EXPLANATION OF PLATES.) 
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ACROTRETA, CRANIOPS, OBOLELLINA, OBOLUS, PETROCRANIA, PHILHEDRA, 
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ELLIPTOGLOSSA, LINGULOPS 

(SEE EXPLANATION OF PLATES.) 
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ELLIPTOGLOSSA, OBOLELLINA, PATERULA, PSEUDOBOLUS 
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ACANTHOCRANIA, PETROCRANIA 
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ACANTHOCRANIA, PETROCRANIA, PHILHEDRA 
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ACANTHOCRANIA, PACHYGLOSSA, PETROCRANIA, SCHIZOTRETA, TREMATIS 

(SEE EXPLANATION OF PLATES.) 
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ACROTRETA, CONOTRETA, LINGULELLA, PACHYGLOSSA, SCHIZOTRETA, 

TORYNELASMA 

(SEE EXPLANATION OF PLATES.) 
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ORTHIDIELLA, TREMATORTHIS 

(SEE EXPLANATION OF PLATES.) 
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ORTHIDIELLA, ORTHIDIUM 

(SEE EXPLANATION OF PLATES.) 
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ARCHAEORTHIS, ORTHIDIUM, PLEURORTHIS 

(SEE EXPLANATION OF PLATES.) 
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CYRTONOTELLA, HESPERORTHIS, PLEURORTHIS, RHYSOSTROPHIA 

(SEE EXPLANATION OF PLATES.) 
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SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 34 

ORTHAMBONITES 
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ORTHAMBONITES 

(SEE EXPLANATION OF PLATES.) 
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ORTHAMBONITES 

(SEE EXPLANATION OF PLATES.) 
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MIMELLA, ONNIELLA, ORTHAMBONITES 

(SEE EXPLANATION OF PLATES.) 
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NOTHORTHIS, ORTHAMBONITES, TAPHRORTHIS 

(SEE EXPLANATION OF PLATES.) 
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CYRTONOTELLA, NICOLELLA, TAPHRORTHIS 

(SEE EXPLANATION OF PLATES.) 
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CYRTONOTELLA, TAPHRORTHIS 

(SEE EXPLANATION OF PLATES.) 
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CYRTONOTELLA 

(SEE EXPLANATION OF PLATES.) 
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NICOLELLA, ORTHAMBONITES, PTYCHOPLEURELLA 

(SEE EXPLANATION OF PLATES.) 
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GLYPTORTHIS, PTYCHOPLEURELLA 

(SEE EXPLANATION OF PLATES.) 
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GLYPTORTHIS 

(SEE EXPLANATION OF PLATES.) 
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GLYPTORTHIS 

(SEE EXPLANATION OF PLATES.) 
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GLYPTORTHIS 

(SEE EXPLANATION OF PLATES.) 
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(SEE EXPLANATION OF PLATES.) 
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ERIDORTHIS, GLYPTORTHIS 

(SEE EXPLANATION OF PLATES.) 
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GLYPTORTHIS, HESPERORTHIS, ORTHAMBONITES, PRODUCTORTHIS, 

PTYCHOPLEURELLA, TAPHRORTHIS 

(SEE EXPLANATION OF PLATES.) 
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ATELELASMA, CYRTONOTELLA, DESMORTHIS, EREMOTOECHIA, GLYPTORTHIS, 

HESPERORTHIS, PTYCHOPLEURELLA 

(SEE EXPLANATION OF PLATES.) 
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HESPERORTHIS 

(SEE EXPLANATION OF PLATES.) 
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HESPERORTHIS 

(SEE EXPLANATION OF PLATES.) 
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HESPERORTHIS 

(SEE EXPLANATION OF PLATES.) 
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HESPERORTHIS 

(SEE EXPLANATION OF PLATES.) 
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SCAPHORTHIS 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 56 

4 
ao 

MULTICOSTELLA, PRODUCTORTHIS 
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DINORTHIS 
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DINORTHIS 

(SEE EXPLANATION OF PLATES.) 
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DINORTHIS 

(SEE EXPLANATION OF PLATES.) 
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MULTICOSTELLA 
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CHAULISTOMELLA, DINORTHIS, MULTICOSTELLA 

(SEE EXPLANATION OF PLATES.) 
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MULTICOSTELLA 

(SEE EXPLANATION OF PLATES.) 
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CHAULISTOMELLA, MULTICOSTELLA 

(SEE EXPLANATION OF PLATES.) 
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CHAULISTOMELLA, MULTICOSTELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 65 

CHAULISTOMELLA, DINORTHIS 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 66 

CHAULISTOMELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL..127, PL. 67 
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CHAULISTOMELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 68 

CAMPYLORTHIS, CHAULISTOMELLA, MULTICOSTELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 69 

CAMPYLORTHIS, CHAULISTOMELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 70 
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CHAULISTOMELLA, VALCOUREA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 71 
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CAMERELLA, CHAULISTOMELLA, DINORTHIS, MULTICOSTELLA, PLECTORTHIS, 

VALCOUREA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 72 

CHAULISTOMELLA, DINORTHIS, VALCOUREA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 73 

VALCOUREA 

(SEE EXPLANATION OF PLATES. ) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 74 

VALCOUREA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 75 

VALCOUREA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 76 
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CHAULISTOMELLA, VALCOUREA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 77 

——s 

EREMOTOECHIA, TRITOECHIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 78 

ANOMALORTHIS, ATELELASMA, EREMOTOECHIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 79 
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ATELELASMA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 80 

ATELELASMA, KULLERVO 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 81 

ATELELASMA, PLECTORTHIS 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 82 

ATELELASMA, CYRTONOTELLA, HESPERORTHIS, ORTHAMBONITES, PIONODEMA, 

PRODUCTORTHIS, PTYCHOPLEURELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 83 

> 

DESMORTHIS, PLECTORTHIS 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 84 

PLECTORTHIS 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 85 
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MIMELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 86 
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MIMELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS 
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MIMELLA 

(SEE EXPLANATION OF PLATES. ) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS 
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MIMELLA 

(SEE EXPLANATION OF PLATES.) 

VOL. 127, PL. 88 



SMITHSONIAN MISCELLANEOUS COLLECTIONS 
VOL, 127, PL. 89 
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MIMELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 90 

MIMELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 91 

MIMELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS 
VOL. 127, PL. 92 

DOLEROIDES, MIMELLA, PLECTORTHIS, SKENIDIOIDES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 93 
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DOLEROIDES 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 94 SMITHSONIAN MISCELLANEOUS COLLECTIONS 

DOLEROIDES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 95 

DOLEROIDES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 96 
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DOLEROIDES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 97 
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SKENIDIOIDES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 98 
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SKENIDIOIDES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 99 

ANCISTRORHYNCHA, ELASMOTHYRIS, EREMOTOECHIA, GENUS & SPECIES UNDET., 

KULLERVO, MIMELLA, ONYCHOPLECIA, OXOPLECIA, SKENIDIOIDES, TROPIDOTHYRIS 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 100 

ONYCHOPLECIA, OXOPLECIA, TRIPLESIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 101 

OXCPLECIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 102 

OXOPLECIA 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 103 SMITHSONIAN MISCELLANEOUS COLLECTIONS 

OXOPLECIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 104 

OXOPLECIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 105 
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OXOPLECIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 106 

CAMERELLA, OXOPLECIA, PARASTROPHINA, PORAMBONITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 107 

PORAMBONITES, SALONIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 108 

TRAC 
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CAMERELLA, GLYPTORTHIS, IDIOSPIRA, OXOPLECIA, PERIMECOCOELIA, 

PORAMBONITES, TAPHRORTHIS 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 109 

CAMERELLA, IDIOSTROPHIA, RHYSOSTROPHIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 110 

CAMERELLA, LIRICAMERA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 111 

CAMERELLA, PERIMECOCOELIA, STENOCAMARA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 112 
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CAMERELLA, RHYSOSTROPHIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 113 
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CAMERELLA, IDIOSTROPHIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 114 

CAMERELLA, PERIMECOCOELIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 115 

CAMERELLA, PARALLELELASMA, STENOCAMARA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 116 

CAMERELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 117 

CAMERELLA, PARASTROPHINA, PERIMECOCOELIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 118 

BREVICAMERA, CAMERELLA, PARALLELELASMA, PARASTROPHINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 119 

BREVICAMERA, PARALLELELASMA, PARASTROPHINA, PERIMECOCOELIA, 

PROTOZYGA, STENOCAMARA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS 
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DIDYMELASMA, NEOSTROPHIA 

(SEE EXPLANATION OF PLATES.) 

VOL. 127, PL. 120 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 121 

CAMERELLA, DALMANELLA, HESPERONOMIELLA, MACROCOELIA, ONYCHOPLECIA, 

PARALLELELASMA, TRIPLESIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127. PL. 122 
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LIRICAMERA, PLECTOCAMARA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 123 

PLECTOCAMARA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 124 
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DORYTRETA, OLIGORHYNCHIA, ROSTRICELLULA, SPHENOTRETA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 125 

OLIGORHYNCHIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 126 

ANCISTRORHYNCHA, ATELELASMA, CHAULISTOMELLA, DALMANELLA, 

OLIGORHYNCHIA, PHRAGMORTHIS, PLECTOCAMARA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 127 

ANCISTRORHYNCHA, OLIGORHYNCHIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 128 

ANCISTRORHYNCHA, DREPANORHYNCHA, MIMELLA, ORTHORHYNCHULA, 

RHYNCHOTREMA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 129 
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ANCISTRORHYNCHA, ROSTRICELLULA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 130 

LEPIDOCYCLUS, RHYNCHOTREMA, ROSTRICELLULA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 131 
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ROSTRICELLULA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 132 

ROSTRICELLULA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 133 

ROSTRICELLULA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 134 
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ROSTRICELLULA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 135 
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ROSTRICELLULA 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 136 SMITHSONIAN MISCELLANEOUS COLLECTIONS 

ROSTRICELLULA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOLS I27pRiawlay, 
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ROSTRICELLULA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL..127, PL. 138 

OXOPLECIA, PLECTOCAMARA, RHYNCHOTREMA, ROSTRICELLULA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOES 1275 PL-139 
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ROSTRICELLULA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 140 

IDIOSPIRA, PROTOZYGA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 141 

CYCLOSPIRA, PROTOZYGA, ZYGOSPIRA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 142 
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CYCLOSPIRA, HALLINA, PROTOZYGA, ZYGOSPIRA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 143 

CYCLOSPIRA, FASCIFERA, HALLINA, LATICRURA, PROTOZYGA, SPHENOTRETA, 

ZYGOSPIRA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 144 

LATICRURA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 145 
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HIRNANTIA, HOWELLITES, LATICRURA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 146 

CYCLOMYONIA, DALMANELLA, DIORTHELASMA, EREMOTREMA, LATICRURA, 

PAURORTHIS, PHRAGMORTHIS 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 147 
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REUSCHELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 148 

GENUS & SPECIES UNDET., PHRAGMORTHIS, REUSCHELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 149 

FASCIFERA, LATICRURA, PAURORTHIS 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 150 

PAURORTHIS 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 151 

PAURORTHIS 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 152 

FASCIFERA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 153 

FASCIFERA 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 154 SMITHSONIAN MISCELLANEOUS COLLECTIONS 

PIONODEMA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOLES 1272 PIES (55 

FASCIFERA, PAURORTHIS, PIONODEMA 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 156 SMITHSONIAN MISCELLANEOUS COLLECTIONS 

PIONODEMA 

(SEE EXPLANATION OF PLATES.) 

~ 



VOL. 127, PL. 157 SMITHSONIAN MISCELLANEOUS COLLECTIONS 

CRISTIFERINA, DALMANELLA, ONNIELLA, PAUCICRURA, PIONODEMA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 158 
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CRISTIFERINA, DALMANELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOLE. 127,)(REs 159 

CRISTIFERINA, ONNIELLA, PAUCICRURA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 160 

} 

CRISTIFERINA, EREMOTREMA, PAUCICRURA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 161 

CRISTIFERINA, DALMANELLA, ONNIELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 162 

DALMANELLA, PAURORTHIS, PIONODEMA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 163 

APORTHOPHYLA, EICHWALDIA, INGRIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 164 

£¢ webchat 

APORTHOPHYLA, TOQUIMIA 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 165 
SMITHSONIAN MISCELLANEOUS COLLECTIONS 

TAPHRODONTA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 166 

fe is a Rae eae 

APATOMORPHA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 167 

PALAEOSTROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 168 

GLYPTAMBONITES, PALAEOSTROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 169 

ISOPHRAGMA, PALAEOSTROPHOMENA, SOWERBYITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 170 

ISOPHRAGMA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 171 

GLYPTAMBONITES, ISOPHRAGMA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 172 

HESPERONOMIELLA, PAUCICOSTELLA, PTYCHOGLYPTUS, TAFFIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 173 

GLYPTAMBONITES, LIMBIMURINA, MACROCOELIA, PAUCICOSTELLA, 

PTYCHOGLYPTUS, STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 174 

PTYCHOGLYPTUS 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 175 

GLYPTAMBONITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 176 
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GLYPTAMBONITES, PALAEOSTROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 177 

TITANAMBONITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS " ‘ VOL. 127, PL. 178 

TITANAMBONITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 179 

SOWERBYITES, TITANAMBONITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 180 

SOWERBYITES, TITANAMBONITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 181 

SOWERBYITES, TITANAMBONITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 182 

SOWERBYITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 183 

SOWERBYITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 184 

nee 

BIMURIA, EOPLECTODONTA, ISOPHRAGMA, PALAEOSTROPHOMENA, SOWERBYITES 

TITANAMBONITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 185 

HESPEROMENA, SYNDIELASMA, TITANAMBONITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 186 

ANCISTRORHYNCHA, DACTYLOGONIA, EREMOTOECHIA, LEPTELLINA, 

PTYCHOGLYPTUS, REUSCHELLA, ZYGOSPIRA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 187 

LEPTELLINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 188 

LEPTELLINA, LEPTELLOIDEA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 189 

LEPTELLINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 190 
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LEPTELLINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 191 

LEPTELLINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 192 

BILOBIA, EOPLECTODONTA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL.193 

ANISOPLEURELLA, BILOBIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 194 

BILOBIA, BIMURIA, DACTYLOGONIA, PALAEOSTROPHOMENA, TITANAMBONITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 195 

ANISOPLEURELLA, BILOBIA, IDIOSPIRA, LEPTELLINA, TOQUIMIA, XENAMBONITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 196 
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SOWERBYELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 197 

SOWERBYELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 198 

SOWERBYELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 199 
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SOWERBYELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 200 

SOWERBYELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 201 

SOWERBYELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 202 

SOWERBYELLA 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 203 SMITHSONIAN MISCELLANEOUS COLLECTIONS 

EOPLECTODONTA, SOWERBYELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 204 

SOWERBYELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 205 

+1 ; 
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SOWERBYELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 206 

SOWERBYELLA, TITANAMBONITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 207 

EOPLECTODONTA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 208 

EOPLECTODONTA, LEPTAENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 209 

EOPLECTODONTA, GONIOTREMA, SOWERBYITES 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL, 210 
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BIMURIA, CHRISTIANIA, ISOPHRAGMA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 211 

BIMURIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 212 

BIMURIA, LEPTAENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 213 

CRASPEDELIA, HESPERINIA, ISOPHRAGMA, PTYCHOGLYPTUS, RHIPIDOMENA, 

STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 214 

CHRISTIANIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS ‘ VOL. 127, PL. 215 

CHONETOIDEA, CHRISTIANIA, SOWERBYELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 216 

DACTYLOGONIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 217 

DACTYLOGONIA, MURINELLA GENUS AND SPECIES UNDET. 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 218 

DACTYLOGONIA, RHIPIDOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 219 

DACTYLOGONIA, LEPTELLINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 220 

DACTYLOGONIA, LIMBIMURINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 221 

BELLIMURINA, CHRISTIANIA, LATICRURA, LIMBIMURINA, PETRORIA, 

PHRAGMORTHIS 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 222 

BELLIMURINA, LIMBIMURINA, STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 223 

BELLIMURINA, CYPHOMENA, LIMBIMURINA, MURINELLA, PELONOMIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 224 

CYPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 225 

DACTYLOGONIA, TERATELASMA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 226 

DACTYLOGONIA, MURINELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 227 

MURINELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 228 

CYPHOMENA, DACTYLOGONIA, LEPTAENA, MURINELLA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 229 

FURCITELLA, HESPERINIA, HOLTEDAHLINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 230 

MACROCOELIA, PLATYMENA 

(SEE EXPLANATION OF PLATES.) ’ 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 231 
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GLYPTOMENA, MACROCOELIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 232 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 233 

MACROCOELIA 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 234 SMITHSONIAN MISCELLANEOUS COLLECTIONS 
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SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 235 

GLYPTOMENA, MACROCOELIA 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 236 SMITHSONIAN MISCELLANEOUS COLLECTIONS 



VOL. 127, PL. 237 
SMITHSONIAN MISCELLANEOUS COLLECTIONS 

OPIKINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 238 

OPIKINA 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 239 SMITHSONIAN MISCELLANEOUS COLLECTIONS 

MACROCOELIA, OPIKINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 240 

OPIKINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 241 

OPIKINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 242 

OPIKINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 243 
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OPIKINA 

(SEE EXPLANATION OF PLATES. ) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 244 

OPIKINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 245 

GLYPTOMENA, OPIKINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 246 

GLYPTOMENA, OPIKINA, PIONOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 247 

MACROCOELIA, Opi KINA, RAFINESQUINA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 248 

a 

PIONOMENA, RHIPIDOMENA, STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 249 

MACROCOELIA, OPI KINA, RHIPIDOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 250 

Rea set 

NSS 

RHIPIDOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 251 

RHIPIDOMENA 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 252 SMITHSONIAN MISCELLANEOUS COLLECTIONS 
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RHIPIDOMENA 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 254 SMITHSONIAN MISCELLANEOUS COLLECTIONS 

i 

RHIPIDOMENA, STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 255 
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STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 256 SMITHSONIAN MISCELLANEOUS COLLECTIONS 

STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOLE? 127-P L257: 
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STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS 
VOL. 127, PL. 258 

if He a AS 
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STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



259 127, PL. VOL. 
SMITHSONIAN MISCELLANEOUS COLLECTIONS 

STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



VOL. 127, PL. 260 SCELLANEOUS COLLECTIONS SMITHSONIAN MI 
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STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 261 
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STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS 
VOL. 127, PL. 262 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 263 

STROPHOMENA, TRIGRAMMARIA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 264 

7s i ‘ use’ 

yy 

STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS 
VOL. 127, PL. 265 

FURCITELLA, PIONOMENA, STROPHOMENA 

(SEE EXPLANATION OF PLATES.) 



SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, PL. 266 
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SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 127, 

COLAPTOMENA 
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SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL, 127, PL. 268 
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DINORTHIS, FASCIFERA, OLIGORHYNCHIA, OPIKINA, PLECTOCAMARA 

PTYCHOGLYPTUS, SOWERBYELLA, STENOCAMARA, XENAMBONITES, ZYGOSPIRA, 

(SEE EXPLANATION OF PLATES.) 
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EOPLECTODONTA, HESPERORTHIS, PAURORTHIS, PLECTORTHIS, REUSCHELLA, 

SOWERBYELLA 

(SEE EXPLANATION OF PLATES.) 
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