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ExpreNer:roN or Pr-erBs

Prarp 64.-Snety Fossrrsr
Frcunp
l, 2. Prosacanthoides airginiczs Resser.

Head and tail. Shady dolomite; Fossil Point 1 mile north-
east of Austinville, Wythe County. Also occurs on old tram
grade on Clear Creek about 10@ feet northwest of Fossil
Point. U. S. N. M.94749.

3, 4. Prozacanthoides e.rcavatzs Resser.

Head ancl tail. Occurrence as 1. U. S. N. M.94752.

5, 6. Prozacantkoid.es erl>answ.s Resser.

Head ancl tail. Occurrence as 1. U. S. N. M. 94753.

7, B. Bicaspis awstinvillensis Resser.

Head and tail. Tail, X 2. Shady dolomite. Occurrence as 1.

u. s. N. M.94735.

9-ll. Bontia crassc Resser.

9, head; 10, 11, tails. Occurrence as 1. U. S. N. M.94757.

12-14. Kooteni,a broami Resser.

12, head, side view; 13, head, dorsal view ; 14, tail. Oc-
currenceas 1. U. S. N. M.94762.

15-17. Kootenia z,irginiana Resser.

15, head, side view; 16, head, dorsal view; 17, tail. Oc-
currence as 1. U. S. N. M.94761.

18. Proliostracus gramwlatu,s Resser.

Head. Occurrence as 1. U. S. N. M.94741.

19. Proliostracus goodwi,ni. Resser.

Head. Occurrence as 1. U. S. N. M.94740.

20,21. Bonniella rninor Resser.

Tail and head. Occurrence as l. U. S. N. M.94739.
r All the fmsil ffgures are of natural size, except those designated in the plate descrip-

tions by the notations X 2, X 4, ete., which indicate that the ligures are two or four or
more times the natural size, respetively. Fossil localities not in Virginia are designated
by states

Unless otherwise speified, all the specimens are in the United States National Museum
and bear the numbers given in the accompanying plate decriptions.
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Frcunn
22,23. Bonniella airginica Resser.

Head and tail. Wax impression of head, )( 2. Occurrence
as 1. U. S. N. M.94731.

24-26. Olenoides hybridus Resser.

24, head;25,26, tarls. Occurrence as 1. U. S. N. M. 94732,

27,28. Niswsia cf. l/. festinata (Billings).
Ventral and dorsal valves. Incomplete specimens etched out
rvith acid. Occurrence as 1. A widely distributed Lower
Cambrian fossil; known as far north as Labrador. U. S.
N. M.91905.

29. Awstinztilli.a virginica Resser.

Head. Occurrence as 1. U. S. N. M.94742.

30,31. Helci,onella bzlfsr Resser, X 2.

30, edge; 31, side view. A fossil gastropod shell allied to
the limpets. The shell tapered to an apex as in the specimen
of Fig. 32. Occurrence as 1. U. S. N. M.94726.

32. Helcionella callahani Resser and Zacanthoides nitidw.s Resser.
x2.

Side view ol Helcionella and dorsal vierv of head ol Zacan-
thoid,es. Occurrence as 7. U. S. N. M.94727,94728.

33. Small slab, with three species: a ancl b, Kutorgiua cf. K cing-
ulata Billings; a, ventral valve; b, dorsal valve; c, I{isusia cf .

N. festinata (Billings) ; d, Koot:enia browni Resser. Oc-
currence as 1. Niswsi.a and Kwtorgina are among the oldest
known brachiopods. U. S. N. M.94733.

34. Olenellus austinvillensrs Resser.

Head. Occurrence as 1. U. S. I{. \I.94767.

35. Kooteni,a curcieri Resser.

Part of slab with several specimens; mainly tails, with well-
preserved tail spines. Two partly preserved heads, one
in upper right, and another in the lower left corner. Shady
dolomite; along road to Buddle Branch three-f ourths of a
mile southeast of Austinville, Wythe County. U. S. N. NI.
94770.



Pr,aro 65

-

EEqE
5

w
4W

3w
2

BurrnrrN 52Vrncrr.rre Grorocrcer, Sunvuv

@
7

@
8

Snalv exl Rour-WayNnssono Fossns



BurmrrN 52 Prern 65
\rrncrxra Gnorocrcer Sulvr"-

2l

Srren'.- .t-rn Rorre-W,rvxnsnono F-ossns
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Prero 65.-Snepv ann Roun-WAyNESBoRo Fossrrs

Frcune
1. Acrotreta Dzflsi Resser, X 4.

Thickly crorvded on the surface of a thin layer which is
blacked out in the figure. Rome (Waynesboro) formation;
cut on the Chesapeake and Ohio railroad at city station, Way-
nesboro, Augusta County. Also half a mile southeast of
Nance, Botetourt County. Rarety found in Virginia. U. S.
N. M. 94778.

2. Ilyoli,tkes zuanneri Resser and Howell, \ 2.

Rome formation; along U. S. Route 46C, 1 mile southwest
of Webster, Botetourt County. U. S. N. M.92723.

3. Ptychofarella m,ichaeli Resser, I 2.

Lower Cambrian, Shady dolomite; three-fifths of a mile north-
west of Bethar-ry and about 2 miles due east of Austinville,
Wythe County. U. S. N. NI. 9+781.

4. Ptychoparella buttsi Resser, \ 2.

Rome formation; Lee Higtrway at angle in road one-third of
a mile northeast of Garst's store and 3l miles southwest of
Buchanan, Botetourt County. This point is on the abandoned
road a few hundred feet east of its present location. U. S.
N. rI. 94771.

5. Poliella virgi,nica Resser, )( 2.

Occurrence as 3. U. S. N. M. 94782.

6. Alokistocarelta typicotis Resser (b) and Alokistocare ztirginicurw
Resser (a).

Middle Cambrian, Rome formation, near top and about 1@
feet below the base of the Rutledge limestone. Along
road about 4 miles southwest o{ Purchase and 6f miles
southwest of Clinchport, Scott County. U. S. N. M. (u)
94816; (b) 9+807, upper left-hancl corner.

7-9. Elrathiella baffsr Resser.

Middle Cambrian, Rome formation. 7,9, top of formation
along road 1 mile northeast of Bandys Chapel (Baptist Val-
ley) about 4 miles west of Tazewell, Tazewell County. U.
S. N. M. 947%. 8, tail, \ 2, about 600 feet below the Rut-
ledge limestone along State Route 7I, 900 feet north of old
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Cresswell and 2 miles north of Bolton, Russell County. U.
S. I{. M. 94779. (See Part I, Pl. 15D.)

10, 1i. Solenoplewrella noinor Resser.

Middle Cambrian, Rome formation near the top. 10, head,

\ 4, occurrence as 8; 11, heads, \ 2, occurrence as 7. U.
S. t\. M. 94779a. 94783.

Gloss o pleura vir gi,nic a Resser.
Head. Middle Cambrian, Rome formation; about 200 feet
below the Rutledge limestone along State Route 82, 1 mile
southeast of Cleveland, Russell County. U. S. N. M.94787.
(See Part I, Pl. 16C.)

Glosso plewra buttsi Resser.

Tail. Top of Rome formation; Aldrich, Shelby County. Ala-
bama. U. S. N. M.90169.

14,a. Anoria bantius (Walcott).
Heads and tails. The heads have long narrow glabellae and
the tails have strong furrows. Occurrence as 12. U. S. N.
M.94788.

b. Alokistocare? cleztelund,ease Resser.

Head. Occurrence as 12. U. S. N. M.94789.

G I o s so ple wra ztir ginic a Resser.

Smooth tails. Occurrence as 12. U. S. N. M.94787.

Olenellws bzflsa Resser.

Rome formation; along road about ll miles north of
Montevallo, Alabama. Shows an entire trilobite as well as a
good specimen of the genus Olenellus. U. S. N. M.94777.

Olenellus rocnensi,s Resser and Horvell.
Slab with several heads. Occurrence as 2. U. S. N. M.
9272t.

17, 78, Alokistocare vi,rgini.curu Resser.

Specimen of 17 somewhat distorted. Occurrence as 6. {See
also Figs. 6a,2la, and 22a.) U. S. N. M. 94811.

t2.

13.

15.

t6.
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Frcunu
19. Solenoplewrella airginica Resser.

Occurrence as 4. U. S. N. M.94772.

20. Aruecepkalina powlseni Resser.

Associated with specimens of Figs. 3 and 5. Occurrence as 3.
u. s. N. Nr. 94780.

21. Acrocephalops e.rigwa Resser.

Just to right of middle of lower rnargin. Also Alokistocqre
virginicwno (a) and Alohistocarella typi,calis, heads. Occur-
rence as 6. U. S. N. N{. 94806.

22. Acrocephalops teres Resser.

Upper left corner. Also Alohistocare (a) and Aloki,stocarella.
Occurrence as 6. U. S. N. M. 94816.

The fossils illustrated by Figs. 6-14, 17, 18,21, and 22, listed here
as occurring in the upper part of the Rome formation. have been assigned
by Resser to the overlying Rutledge formation. (See Geol. Soc. Amer-
ica Spec. Paper No. 15, 1938.)
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Pre'rp 66.-RumnDGE AND Nor-rcnucry Fossrrs

Frcuns
I, 2. Geneai,eztella cancpbelli Resser, X l%.

Head and tail. Nolichucky formation; vicinity of Goodwins
Ferry, Giles County. U. S. N. M. 94969,94969a.

3, 4. Geneaievella .aallacensis Resser.

3, head, X 2;4, associated tail. Nolichucky formation; one-
eighth of a mile southeast of Wallace, Washington County.
u. s. N. M.94981.

5. Genezti,eaella clinchensis Resser.

Head. Nolichucky formation; Copper Ridge, 11 miles north-
west of Knoxviile, Tenn. U. S. N. M.94979.

6. Genevievella virginica Resser.

Head. Nolichucky formation; 3 n-riies northeast of Abingdon.
Washington County. U. S. N. M.94982.

7. Terranovella bristolensis Resser, \ 2.

Head and thorax. Nolichucky formation; reservoir on Mum-
power Creek, 3)/a miles north of Bristol. Washington County.
u. s. N. M.94986.

B, 9. Terranovella bclffsi Resser, X 2.

8, head; 9, thorax and tail. Nolichucky formation; half a
mile northwest of Holston Mill and 5 miles southeast of
Marion, Smyth County. U. S. N. M.9498+.

10. Terranovella bristolensis Resser, X 3%.
Tail. Occurrence as 7. U. S. N. M.94986,.

71,12. Dicellonows appalachia Walcott, f 2.

Ventral valves of a large ancl of a small specimen. Noli-
chucky formation. 11, in railroad cLlt one-fourth of a mile
east of Clinchport, Scott County; 1.2, occurrence as 1. U. S.

, N. M.97282,97283.

13, 14. Ctevelandetla aruno (Walcott).
Head and tail. Conasauga formation, NolichucLy horizon:
Il miles southwest of Cleveland, Tenn. U. S. N. M. 61718.

15. Blountiella bzlfsi Resser.

Head. Occurrence as 6. U. S. N. \[.94962.

11
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Frcuno
16, 17. Blownti,a rogersvillensfs Resser, N 2.

Head and tail. Nolichucky forrnation; along Big Creek. 4
miles northeast of Rogersville, Tenn. U. S. N. M.94959.

18. Maryviltia bristolensis Resser.

Head. Nolichucky formation; reservoir 3l miles north of
Bristol, Washington County. U. S. N. M.94963.

19. Blounti,a. bri,stolensis Resser, N 2.

Tail. Occurrence as 18. U. S. N. M.94942.

20. Blowntia aleras Walcott, X 2.

Head. Occurrence as 16. U. S. N. M.62785.

2I,22. Ki,ngstonia api,on Walcott, X 2.

Head and tail. Conasauga formation, Nolichucky horizon;
5 miles west of Cleveland, Tenn. U. S. N. M.70252,70253.

23,24. Ki,ngstonia zaalcotti, Resser, X 3/?,.

Head and tail. Occurrence as 5. U. S. N. M.94937.
25. Kingstoni,a cleuelandensis Resser, \ 2.

Tail. Occurrence as 21. U. S. N. M. 94950.

26. Kingstonia ztirgi.nica Resser, N 2.

Tail. Occurrence as 6. U. S. N. M.9494I.
27. Cystid or crinoid plate.

Nolichucky formation; Prospectdale, 4 miles south of Pearis-
burg, Giles County. Common in the Nolichucky of Vir-
ginia and Tennessee. U. S. N. N{. 94988.

28,29. Hyoli.thes curti,cei, Resser.

Tube and operculum. Occurrence as 5. U. S. N. M.94989.

30. Proagnostus bulbus Butts, { 4.

Conasauga formation, Nolichucky horizon; Cedar Bluff,
Cherokee County, Ala. U. S. N. M.94867.

31. Oedorhachis greendalensis Resser, )( 4.

Tail. Nolichucky formation; half a mile southeast of Green-
dale, Washington County. U. S. N. M. 94861.

32. Aphelaspis walcotti Resser.

Heads. Nolichucky formation; cut at bridge of Norfolk and
Western Railway over Buchanan Branch 2l miles southwest
of Saltville, Smyth County. U. S. N. M.94923.



ExpraNerroN or Prarns

Frcunu
33. Apkelaspis qwadrata Resser.

Head. Occurrence as 5. U. S. N. M.94924.

34. Apkelaspis siynulans Resser, \ 2.

Tail. Nolichucky formation; 1 mile northwest of Washburn,
Tenn. U. S. N. M.94925.

35. Maryillia widnerensis Resser.

Head. Elbrook dolomite, Nolichucky horizon; Widner
Branch, 13 miles east of Abingdon, Washington Countv. U.
s. N. M. 94956.

j6, 37. Mary,illia masadensis Resser.

Head and tail. Occurrence as 35. U. S. N. M.94964.

38-42. Norzaood,ella safford,i (Walcott).
38-40, heads; 41, 42, counterparts of an entire specimen;
41, external mold;42, internal mold;38,40, internjl molds;
39, external mold of various heads. Nolichuckv formation.
38, 39, aiong State Route 21 half a mile southeast of Old
Cressrvell and 1l miles northwest of Bolton, Russell County;
9-^+3,Rogersville, Tenn. 3& 39, 'U. S. N. M.9Z2gI; ilOt,
9489O; 47, 42, 61599.

43. 44. Solenoplewrelta builsi Resser.

43, slab with many heads; 44, X 2, part of same slab en-
larged but not the part shown in 43. Rutledge limestone; 1

mile northwest of Fairview, Scott County. U. S. N. M.
94786.

13
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Prera 67.-NorrcnucKrr AND CoNococspacue Fossrrs

15

Frcuns
14. Tricrepi,cepkalus sp.' I, 2, heads. 1, exterior, X 2; 2, partly exterior, partly in-

ternal mold; 3, tail ; 4, lree cheek, internal mold. Noli_
chucky formation; two-fifths of a mile southeast of Green_
dale, Washington County. U. S. N. M. 97294.

5. Tricrepicepl.talus si,mpler Resser.
Internal mold. Conasauga formation, Nolichucky horizon;
Murphrees Valley, Ala. U. S. N. M. g4gIS.

6. Tricrelticepltalus cedarensrs Resser.
External mold. Conasauga formation, Nolichucky zone;
Cedar Bluff, Cherokee County, Ala. U. S. N. M. 94955.

7. Crepicephalws greend,alenns Resser.
Head, internal mold. Nolichuckir formation; half a mile
southeast of Greendale, Washington County. U. S. N. M.
94912.

8, 9. Crepicephatws bwttsi, Resser.
Head and tail, internal molds. Nolichucky formation ;2 miles

. east of Cleveland, Russell County. U. S. N. M. 9490g.

10. Crepicephalws rectus Resser, X 5.
Tail, internal-mold. Nolichucky shale: War Gap g miles
northwest of Rogersville, Tenn. U. S. N. M.94916.

11. Coosia calanws (Walcott).
Head, external molcl. Nolichucky formation; Wolf Creek
6 miles northeast of Rocky Gap, Bland County. U. S. N. M.
62789.

12. Coosia robwsta (Walcott).
Head, internal mold. 

_Nolichucky formation; Copper Ridge
11 miles northwest of Knoxville, Tenn. U. S. N. irf. SZSqO.

13, 14. Co)osia tati,limbata Resser.

Heads, internal molds. Nolichucky formation. 13, eueensKnob 3 miles-_north of Wytheville, Wythe County; 74, cut
at bridge of Norfolk and Western Railway orre.'Bu.harran
Branch 2/, miles southwest of Saltville, Smyth County. U.
s. N. M. 94918,94903.



t6 GBorocv or Apparacrrrex Ver-rnv

Frcunp
15. Coosia calanws (Walcott).

Tail, internal mold. Occurrence as 11. U. S' N' M' 62790'

16. Coosi.a swperba Walcott.
Internal molcl. Occurrence as 6' U. S. N' IVI' 57589'

17,IB. Tellerina wordi (WaIcott).
Head and tail, internal molds. Conococheague limestone;

along Lee Highway (old location), 1 mile north of Natural
Bridge, Rockbridge County. U. S. N' M' 94998'
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Prera 68.--CsepuLrEpEC aNo BnnxuANTowN Fossrrs

Frcune
L, 2. Clarkoceras sp.

Edge ancl side views of same specimen. Chepultepec residual
chalky chert; aiong U. S. Route 25 and in shallow ravine by
house below Gobblers Knob 3% miles southeast of Cumber-
land Gap village, Tennessee. (See Midcllesboro shqet.) U.
s. N. M.972B5.

3. Dakeoceras? sp.

Natural longitudinal section in limestone. Such fossils are
generally distributed in the Chepultepec but scarce and hard
to find. Along State Route 501 at top of hill 3 miles north-
west of Lexington, Rockbridge County. U. S. \T. M.97296.

4. Dakeoceras sp.

Outline of lower end restored. Chepultepeg limestone; slope
50-100 feet above road and three-fourths of a mile northeist
of Cambria, Montgomery County. U. S. N. M.92287.

5. Levisoceras sp.
' Chepultepec limestone; 500 feet northeast of the road 1 mile

northwest of Fishers Hill, Shenandoah County. U. S. N. M.
97288.

6. Heynithecella erpansa Ulrich and Bridge, n. gen. ancl sp.
Dorsal view. Chepultepec formation in an old quarry one-
fourth mile southeast of the Lee Highway and about 6 miles
northeast of Bristol, Washington County. Figured specimen:
U. S. N. M. 97289- A thin, transversely arched, tiiangular
plate, broadest and highest anteriorly, tapering posteriorly to a
slender spine, the dorsal longitudinal profile concave upward,
ventral profile flat. Anterior end with a shallow, central emar-
gination, the extremities evenly rounded to join the lateral
margins. A thin septum in the posterior third of the shell,
parallel to and almost in the plane o{ the ventral margin. In
internal molds this septum is indicated by two spines along the
median line, placed one above the other, the upper one shorter
than the lower. Surf.ace of internal molds smooth: outer sur-
face marked by growth lines which parallel the curvatnre of
the anterior margin. The genus resembles Hy.okthes, but is
proportionately much broader, and differs in the sinuate anre-
rior margin, the concave dorsal profile and in the lack of a con-
tinuous ventral plate. Genotype:-Hernithecella erpansa



20

Frcunp

8. 9.

7.

Gnor-ocv or Apper-ecnreN Verrpv

Ulrich and Bridge, n. sp. Length 25 mm., breadth 20 mm.,
height at auterior end, 7 mm., depth of anterior emargination
4 mm. The unfigured holotype, U. S. N. M. 96211, is frorn
the Gasconade chert of Camden County, Missouri. Sections
and fragments of these forms are of occasional occurrence
in the Chepultepec limestone thrclughout Virginia. Numbers
of specimens occur in dolomite at the top of the Natutal Tun-
nel, Scott County, at the south portal. They are very obsctrre

on the weathered surfaces of the limestone and hard to find.
They are known elsewhere in the Gasconade formation o{
Missouri with which the Chepultepec is correlated on the basis

of a good many fossils in common, and the limestone contain-
irig these forms in Virginia is, therefore, correlated with the
Chepultepec and Gasconade.

Sinwopea aff. S. basiplanata Ulrich and Bridge.

Chepultepec limestone; along State Route 91 at intersection
with northeast road 2 miles south of Saltville, Smyth County.
u. s. N. M.97290.

H elicotonta uniungriluta (Hall).
Internal molds in chalky chert. 8, top; 9, side view of an-

other specimen showing the lateral profile characteristic of
Helicotoma. Note the ridge towarcl the outer margin of 8,

which suggested the name wniamgwlata. Occurrence as 1.

U. S. N. M.97291a.97297b.

Ozarkispi,ra subelevata Ulrich and Bridge, n' sp.

Chepultepec formation; along road three-fourths of a mile
northwest of Indian Rock, Botetourt County. Figured speci-

men: IJ. S. N. M. 97292. Diameter 14 to 16 mm., height 3

mm.; whorls, about 6, narrow, very slowly enlarging, about 1.5

mm. across the top, flat across the top, smoothly rounded and

slightly embracing the preceding whorl on the umbilical side;
apical angle I7O to 180 degrees; distinguished from O. rotuli-

f orwis (Meek):g . Ieo Walcott, by its larger size and greater
apical angle. The unfigured cotypes, U. S. N. M.96210, ol
this species are from the Ellenburger limestone of Texas.

O phileta sp.?

Chepultepec limestone; aiong Southern Railway at crossing

of Linwood Street in Bristol, Tenn. U. S. N. M.97293.

i0.

11.
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12. Ophileta cf . O. cornplanata Vanuxem.

Internal mold. Chepultepec or Stonehenge limestone; about
4 miles north-northeast of Middletown, Frederick County.
u. s. N. Nr.97294.

13. Eccyliowphalas sp. ?

Internal mold and section. Occurrence as 12. This type is
rather common in the Chepultepec. U. S. N. M.97295.

l+16. Lophonema? sp.

14, apical view, impression of the external mold shown in
16 (lor,ver) ; 15, side view of an impression of the external
mold of the body r,vhorl of another specimen and perha.ps
another species, to show character of ornamentation; 16, inter-
nal mold (upper right) o{ umbilical side of a specimen.
Beekmantown, Ceratol,ea zone ; along road lr/a miles northeast
of Bolar, Bath County. U. S. N. M. 97296a, 97297, 97296b.

17,78. Gasconad,ia putilla (Sardeson).
Chepultepec limestone; in old quarry about one-fourth of
a mile southeast of the Lee Highway and 6 miles northeast
of Bristol, Washington County. Gasconad,ia is a widely dis-
tributed Chepultepec or Gasconade genus. U. S. N. M.
97298a, 97298b.

19. Eccyliopterws sp.?

Internal mold of the umbilical side. Occurrence as 11. U.
s. N. M.97299.

20,2L. Syntropkina aff. S. catccpbelli, (Walcott), N 2.

Internal molds. Ventral and dorsal views of same sDecimen.
Beekmantorvn, Nittany ? horizon; from chert at the base of
steep slope just southeast of State Route 71 and about half a

mile east of Bolton, Russell County. Associated pieces of
chert contain specimens of Lecanospira and Hystricwrws which
prove their Nittany age. U. S. N. M. 97300.

22. Ieffersonia sp.

Internal mold of head in chert, dorsal view. Beekmantown,
horizon of Jefferson City limestone of Missouri lying between
the Lecarcospira and Ceratopea zones; along road ll miles
southeast of Whites Mil1, Washington County. U. S. N. M.
9730r.

21
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23-25. Bathyurus? sp., X 2.

fnternal molds in chert. 23, head, dorsal view; 24, dorsal,
25, side view of a tail. Beekmantown, Ceratopeo hori-
zon; along State Route 91 about 2)4 mrles south of Salt-
ville, Smyth County. 23, U. S. N. M. 97302a; 24, 25,
97302b.

26-29. Hystricwrus conicws (Billings).
Internal molds. 27, X 2; 26-28, heads, dorsal views ; 29,
tail, dorsal view. Beekmantown, Lecanospira zone. 26, 29,
near summit of Gobblers Knob about 100 feet directly above
the locality of the Chepultepec species shown in 1, associated
with Lecanospira; 27, occurrence as 2O; 28, occurrence as

22. U. S. N. M. 97304a,97305. 97303, 97304b.
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1-3. Orospira sp.

1,3, internal molds; 1, profile view showing section as ex-
posed in broken part of 3; 3, apical view; Z, wax impression
of the external mold of the original shell covering the upper
side of 3, showing the character of the external surface of
the shell. Beekmantown, Ceratopea zone; chert pile at a
point 4rl miles nearly north of Roanoke, which contains a
mixture from different zones, such as Lecanosfira satteri, (pl.
70, fig. l0). 1,3, IJ. S. N. M.97314ai2.92314b.

4. Orospira sp.

fmpression from an external mold of the upper surface show-
ing well the prominent nodes on the whorls characteristic of
the genus. Beekmantown, Ceratopea zone; along road about
6l mrles west-southwest of Greenville, Augusta County. U.
s. N. M.97315.

5-7. Orospira? sp.

Bears some resemblance to Ophiletd. Internal molds. Apical,
umbilical, and side viervs. Spire of Z restorecl in photogiaph.
Beekmantown, Cerat.opea zone; along U. S. Rouie 2l about
Il miles east of Sharon Springs, Bland County. U. S. N.
M. 97316.

8-1 1. Tetralobula delicatula Ulrich and Cooper, \ 2.

8, dorsal valve; 9, ventral valve; 10, interior of a dorsal valve;
11, interior of a ventral valve. Qhepultepec limestone; along
road midway between Quicksburg and Forestville, Shenandoah
County. U. S. N. M. 910949, 9t}94b,9t}94j,9t@4f..

72-15. Finkelnbwrgia buttsi Ulrich and Cooper. l
72, 13, exterior and interior of a ventral valve, )( lr,/3; 14,
15, interior and exterior of a dorsal valve, \ Z. Occui.ence
as 8. U. S. N. M. 91380a, 91380k, 91380d, 913g0c.

16. Horynoto,tma? sp. and Lophonerna sp.
Lopkonema in upper left corner. Impression fron-r external
molds. Occurrence as 5. U. S. N. M.97312.

17,18. Ophi,leta sp.

Probably 2 sp.;17, internal mold of the umbilical side of a
specimen; 18, poorly preserved internal mold of the upper

25
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side of another specimen. Ileekmantorvn, Lecanospira zone.

17, 2rl miles east of the railroad station, Bluefield, W. Va. ;

18, along U. S. Route 33, I% miles southwest of Keezietown,
Rockingham County. U. S. N. M. 97318, 97319.

19. O pkileta cf . O. solid,a Butts.
Impression of an external mold of the upper side' Beek-

mantown, probably Ceratopeahorizon; from stone fence along

highway about 2fu miles northeast of Blacksburg and three-

fourths of a mile west of Lusters Gate, Montgomery County'
The specimens of Ophi,tefa figured are not good' Speci-

mens representing se'i'eral species are common in the lleek-
mantown and the underlying Chepultepec. (See Geologv of
Alabama, Ala. Geol. Survey, Spec. Rept. No. 14, Pl. 16, Figs'
11, 14, 15-18 for better representations o{ the genus.) U. S'

N. M. 97320.

2U22. Eccyliopterws sp.?

Internal molds. 20, umbilical view of a specimen; 2I, 22'

side and apical views of another specimen. Beekmantown,

base of the Nittany; half a mile -"outh of Loves Mill and 16

miles east of Abingdon, Washington County. 2A,U. S. N' NI'

97321a; 2I, 22, 97321b.

23. Maclurites affinis (Brllings) ?

A poorly preservecl internal mold of the lower side of a

specimen in chert, provisionally referred to this species' Beek-

mantown, Ceratoltea zone; along road about 3 miles southeast

of Moscow, Augusta County. A rather common fossil o{
the Axemann limestone between the Lecamospira and Cera-

topea zones in Centrai Pennsylvania. U. S. N. M.97322'

24-27. Rowbid,ouria, 2 sp.

24,25, 27, seem to be R. wnbilicata Ulrich and Bridge; 26,

may be a different species with narrower whorls and slightly
different contour of the sides of the shell with the sutures

less deeply impressecl; 24-26, internal molds in chertl 27,

impression of an external mold of two whorls showing the

external contour of the shell; 24, side view showing the

shape of the whorls (transverse section of the basal whori);
25,basa7 view of 24, showing the umbilicus;26, side vierv of
a nearly complete shell, probably another whorl or two at the

apex nor preservecl. Beekmantown, Nittany zone. 24, 25,
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about half a mile northeast of Nickelsville, Scott Countyl. 26,
along back road to Max lleadows 1 mile northeast of Wythe-
ville, Wythe County; 27, locality as 17. Roubitlowria is a
unique and easily identifiable shell, fairly common and widely
distributed, everywhere associated with Lecanospira, and
equally characteristic of the Nittany horizon of the Beekman-
town. 24, 25, U. S. N. M.92323; 26, 97324; 22, 92325.

28,29. Coelocqulws d,elicatulus Butts, n. sp.

Distinguished from C. li,nearis (Billings) by its smaller size
and fewer whorls. 29, X 2. Beekmantown, Ceratopea zone;
along road at head of Rattle Creek (Bristol quadrangle) 3
miles northwest of Abingdon and one-eighth of a mile south of
road intersection. This species is common in the spong"y
chert of the uppermost beds of the Beekmantown in sorrth-
western Virginia, conrmonly associated with Orospi,ra. Co-
types: U. S. N. M. 97326a, 97326b.

30. Coelocawlws sp.?

Impression of an external mold in chert. Beekmantown,
Ceratopea zone; I mile northwest of Old Sweet Springs, W.
Va. U. S. N. M.97327.

27
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l-7, 16. Lecamospira couopacta (Salter).
1,3,4,7, internal molds, urnbilical views (2, after Salter);
16, internal mold of depressed spire of I; 2, natural section
of 3, showing shape of whorls; 5, oblique view showing shape
of whorls, part of umbilical surface of an outer whoil, a-nd
external mold of depressed spire; 6, restoration of exterior
of spiral surface. Beekmantown, Nittany horizon. I_3, 16,
Morristown, Tenn., collected by Charles T. Cate; 4, Sinking
Creek Valley, Craig County ; S-7, Beauharnois near Mont_
real, Canada, after Salter, Canadian Orga'ic remains, Decade
I, p. 16, Pl. 3, 1859. l, 16, U. S. N. M. 97306a; 2, 3,
973Mb; 4,97307.

8, 9. Lecanospira signtoidea Ulrich and Bridge?
External molds of the depressed spire. 9, preserves part of
the internal mold of the body whorl, on the right. Th. .*_
ternal mold of the depressed spire is the most characteristic
expression of the fossils of this genus and the most certain
criterion for its identification. Beekmantown, Nittanv horizon.
8, occurrence as 1; 9, along State Route B0 about half a m;te
northwest of Blackford, Russell County. U. S. N. M. gn}g,
97309.

10. Lecanospira salteriUlrich and Bridge.
Beekmantown, Nittany horizon; pile of chert about 1 mile
due south of Hollins college and 4r miles nearly north of
Roanoke, Roanoke County. U. S. N. M. gZ3lO.

11. Lecanospira sp,?

Seems to differ from the other species figured by fewer and
more rapidly expanding whorls. Beekmantown, Nittany
horizon; along road. 800 feet northeast of Draper. puraski
County. U. S. N. M.9Z3lL.

12-14. Lecanospira cl. L. biconcaz.u lJlrich and Bridge.
Differs from other species of Lecanospira in the more shaflorv
concave spire and the slightly concave umbilical surface. 12.
wax impression of the concave spiral surface shown in 14,
convex toward the observer; 13, internal mold of the um_
bilical surface: 14. internar mord of the spirar surface. Basar
beds of the Beekmantown; ridee just south of Wassum
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Valley anrl 4 miles northwest of Nlarion, Smyth County' This

,..-, to be about the oldest known form o{ Lecanospira'

u. s. N. M.97312.

15. Lecanospi'ra sp.

Slab with several specimens. Preekmantown, Nittanv hori-
zon; top of Cave Hill directly above the Luray Caverns' Page

County. U. S. N. M.97313.
The entire genus Lecanospira is confined to the lower

100o {eet or less of the Beekmantorvn which is, therefore,

known as the Lecanospira zone. It occurs in that zone

throughout a btoad belt extending from the northwest High-
lands of Scotland, throughout Newfoundland, Quebec' and

the Appalachian Valley to Texas and the Arbuckle Moun-

tains oi Oklahoma. It is one of the most persistent and

easily identified guide fossils known.
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I -J. Plethospi.ra atr. P. cassina (Whitfield).

Internal molds. 3, side showing aperture of 1. Beekman_
town, Ceratopea zone. 1, 3, northwest slope of Chestnut
Ridge about 2 miles east-southeast of Harrisonburg, Rock_
ingham County; 2, north end of spur in north meander of
Clinch River, just west of 82d ,rl.iidiur-, and 4 miles south_
west of Blackford, Russell County. 1, 3, IJ. S. N. M. 97340;
2.97341.

4-7. Finhelnbwrgia virginica Ulrich ancl Cooper, X I1/s,
Silicified specimens etched from limestone. 4. 5. exterior
and interior of a ventral valve; 6, interior of iorsal valve;
7, exterior of dorsal valve. Beekmantown rimestone, Nitrany
horizon; in olcl quarry just northeast of Midciletown-Marlboro
road about 3 miles northwest of lliddletown, Frederick coun-ty. 4, 5, U. S. N. M. 91410c; 6,9l4lAa;7, 9l41Od.

B. 9. Syntrophina cowfbctti (Walcott), X 1%.
8, dorsal ; 9. ventral view. Cheprrltepec ? horizon; about one_
fourth of a mile northeast of Tenn. Route 32 and 2 miles
northwest of Tazewell, Claiborne County, Tenn. This speci_
men, Iike specimen of pl. 6g, figs. 20 and, 21, was collected
from a pile of chert which arso iontained Leclanosbi,rct, mak-
ing its re{erence to the Chepultepec cloubtful. U. S. N. M.
97675.

10. Honnotorina longispira Butts, n. sp.
Distinguished from Hormototma. grac,ilens by the lai:ge,
elongate. loosely coiled, and relatively slender whorls. Beek_
mantown, Nittany horjzon; lrl miles northeast of the rail_
road station, Cloverdale, Roanoke County. Holotype: U. S.
N. M. 97342.

11. Horntotonta sp.?

Internal mold in chert. Beekmantowu, Nittany zone; yel_
low Branch, 4l mlles east-southeast of Rose Hiil, Lee Coun_ty. U. S. N. M.97343.

12. Fusispira obesa (\yhitfield).
fnternal mold in chert. Beekmantown, Ceratopea zone; along
road on Snake Run ll miles northeast of Iron Hill Springs,
Alleghany County. U. S. N. M.92344.
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13. Coiled cephalopod, genus and species undescribed'

Plaster cast of an external mold' Beekmantown' Ceratopea

zone near top; along road about Ir/a miles northeast of Bolar'

Bath County. U. S. N. M.97345.

14. Connpbetloceras airginianmt' (Hyatt) emend Foerste'

Internal mold in chert. Beekmantolvn, Ceratopea zone;

Rrushy Hills 2 miles northwest of Lexington' Rockbridge

County. U. S. N. M.9611.

15. TarPhYceras?

Inner whorls showing shape of whorls and position-. of si-

phuncle. Beekmantoivn, Ceratopea zone; exact localitv not

known.

16-19. Xenelasma s5mtrophoides Ulrich and Cooper'

16, Ig, internal molds of a dorsal valve, different poses of

same specimen; 17, exterior of ventral valve; 18' internal

mold ol ventral valve. 16,17,19, X 7/s;18, X 2' Beek-

mantown, Lecanospi'ra zone?; chert pile in field lll miles

due south of Hollins College, Roanoke County' The dorrbt

about the horizon of this species arises from the fact that

pieces with Lecanospi'ra (Pl' 70, fig' 10) and- other pieces

iith Orospira (P1.69, figs. 1-3) are found in the same chert

pile, thus indicating thathaterial from both the Leconospi'ra

and' Ceratopea holizons are mixed' 16, 19, U' S' N' M'
91684b; L7,91684i; 18, 916841'
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14. Ceratopea sp. (Operculum of unknorvn gastropod.)

1, 2, opposite sides of a specimen; 3, 4, opposite sides of
another specimen. Beekmantown, Cet,atopea zone. I, Z,
Falling Spring Valley, in angle betrveen iJ. S. Rout r'220
and Warm Springs Mountain r.oacl to Clifton Forge about
one-eighth of a mile northeast of Bath County liie;3,4,
Smithville, Ark. l, Z,IJ. S. N. t\{. 9732g; S, 4, gZSiO.'

5, 6. Ceratopea keithi Tilrich
opposite sides of a silicifiecl specimen etchecl frorn lir'estone
with acid. Beekmantown, Ceratoped zone; along Oerrtor.
Branch at road intersection about three-fourths Jf a m'e
southeast of Holston River and Z miles slightly southeast of
Abingdon, Washington County. U. S. N. 

"U."SZSZS.

7. Cerato.f ea tennesseensis Oder.
Beekmantown, Ceratopea.zone; one_fourth of a mile northof Micldle River and half a mile northrvest of the Lee High_
way, Augusta County. U. S. N. M. g733l.

B. Ceratopea swbconica Od,er.
Occurrence as Z. U. S. t{. M. gZ33Z.
Ceratopea is as characteristic of the upper part of the Beek_
mantown as Lecanosltira is ol the middle part. It occurs in
the Jefferson city and higher members of the Beekmantown
in Arkansas and Missouri, in the Newala limestone of Ala_
bama, and in the Bellefonte dolomite of pennsylvania, and
has not been found in any other part of the geological col,,rmn.

9, 10. Ewchasma bluw,enbachi (Billings) ?

A bivalve crustacean; internal mord; hinge and rateral viel's;
10, shows faintly the racliating ribs, veiy similar t", ii ""tidentical with._Billings, speciJs. Beekmantown, Cnrotopno
zone; Brushy Hills about 2 miles northwest of Lexinston,
Rockbridge County. It is associated with C*r;;;j't;inro,
virginianww. (See pL.71, fig. 14.) U. S. N. M.'92333.

11. Ectotnw,ia? sp.

Internal mold in chert. Beekmantown, Ceratopea zone: along
road lrl miles east-northeast of Sharon Springs, Blancl Coun_ty. U. S. N. M.92334.
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12. LophosPira sp.?

Internal mold in chert. Occurrence as 11' U' S' N' M'
97335.

13. Hormotowa afr. H. artemesia (Billings).
Internal mold in chert. Beekmantown, Ceratopea zone; Sugar

Loaf knob 10 miles west of Staunton, Augusta County' U'
s. N. M. 97336.

14. Horrn"otorua sp.?

Internal mold. Occurrence as 11. U' S' N' M'97337'

15. Honmotowa gracilens (Whitfield).
Internal mold in chert. Beekmantolvn, Lecanospira zone;

along U. S. Route 33 about ll miles south-southwest of
Keezletown, Rockingham County. U. S. N' M' 97338'

16. Turritowa acrea (Billings).
Internal mold in chert. Occurrence as 1' U' S' N' M'97339'

17. Centrotarphyceras rnacdonaldi (Hyatt)'
Internalmoldinchert.Beekmantown,Ceratopeazone;hall
a mile west of Strasburg Junction, Shenandoah County' U'
s. N. M. 97496.
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1-10. Valcourea strophontenofdes (Raymond).

1,6, profile and dorsal views of a specimen; 2, 5, dorsal and
ventral views of another individual; 3, posterior view of the
dorsal valve of another specimen showing prominent hinge
teeth and cardinal process; 4, posterior or hinge view of an-
other individuai retaining both valves, the dorsal valve above;
T,interior of ventral valve;8, interior of dorsal valve;9, 10,
dorsal and ventral viell's of another specimen. Lenoir lirne-
stone. l, 2, 4-8, along Whistle Creek 2 mrles northwest of
Lexington, Rockbridge County; 3, southeast foot of Bmshy
Hills Il miles due west of Lexington; 9, 10, quarry of
Mathieson Alkali Works at Porterfield, 5 miles east of Salt-
ville, Smyth County. 1, 6, U. S. N. M. 98I77a; 2, 5,98177b;
3, 98178; 4, 98l77ci 7, 98177d; 3, 98177e; 9, 10, 98179.

11-15. Hesperorthis ct. H. tricenaria (Conrad).
1I, 1.2, 15, clorsal, ventral, and profile views of the same
individual; 14, dorsal valve of a smaller specimen; 13, in-
terior of the dorsal valve of another specimen. Occurrence as
1. I1,12,15, U. S. N. M. 98180a; 13, 98180b; 14, 98180c.

16. Rafinesqui,na sp.

Ventral valve; Lenoir limestone; North Fork of Roanoke
River 3 miles southeast of Blacksburg, Montgomery County.
u. s. N. M.98217.

17-lg. Plectortlis erfoliata (Raymond) ?.

Dorsal, ventral, and profile views of the same individual.
Lenoir limestone; quarry at Marion, Smyth County. Rare.
U. S. N. M. 9BIB1.

20,21. Oroplecia transversa Butts, n. sp.

Distinguished by its width relative to its length. 20, dorsal;
27, profile view of a specimen. Stones River (Murfreesboro)
limestone; Rye Cove, Scott County. ,Holotype: U. S. N.
M. 98182.

22.23. Canrarotocchio pletru (Hall) ?

Dorsal and ventral valves. Lenoir linrestone: Marcern quarry
2 miles west of Gate City, Scott County. U. S. N. M. 98220a,
9822Ab.

4L
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24,25. Dalonanella? sp., X 4.

Ventral and dorsal views. Holston limestone; locality as

9. U. S. N. M.98i83.

26-28. Productortlc'is sp.

Ventral, dorsal, and profile views of the same individual'
Occurrence as 17. Rare, only this specimen and a f rag-

' ment of another found. This and a few specimens, pos-

sibly another species, in the Holston limestone at the Porter-
field quarry, Smyth County, and at McNutt quarry near

Sharon Springs, Bland County, (Pl. 80, figs. 4-10) are the

only known occurrences of this genus in America- Its main
occurrence is in the Baltic regions of Europe whence it in-
vaded America in Lenoir and Holston times. U. S. N. M.
98184.

29,30. Rafinesqwina cf. R. tninnesotensis (Winchell).
Dorsal and ventral views of the same individual. Lenoir
limestone; Pearisburg, Giles County. U. S. N' M. 98185'

31-33. Hebertella? sp. :

3I, 32, profile and dorsal views of the same individual; 33,

ventral view of another specimen. Occurrence as 17. 31,

32, U. S. N. M. 98221a; 33,98221b.

3+36. Chri,stiani,a? cf . C.laaaelloso Bassler.

34, interior of ventral valve; 35,36, dorsal and ventral views

of the same specimen. Occurrence as 17. 34, U. S. N. M.
9B2I4a; 35, 36,98214b.

37. Sow,erbyites sp., X 3.

Occurrence as 9. U. S. N. M. 98186.

38-41. Sowerbyella sp.

38-40, ventral views of 3 small specimens, X 2; 41, dorsal

view of 40, X 4. Occurrence as 9. Abundant in same bed

withMonotrypa. (See Pl.74,figs.31-35.) 38, U. S. N. M.
98213a; 39,982I3b; 4O, 4L,98213c.

42, 43. Sozuerbyites sp.

42, ventral view; 43, sectional view showing curvature of
valves. Occurrence as 22. U' S' N. M. 98187a, 98187b.
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4+52. Mi,rnella sp.

44-46, ventral, profile, and dorsal views of the same speci-

men;47-50, profile, posterior, ventral, and dorsal views of an-
other individual; 51, interior of ventral valve; 52, interiot
of dorsal valve. Compare with interior of. Pionod,emo, (Pl.
92, fig. 7). 44-46, occurrence as 22; 47-52, occurrence as l.
Common. 44-46, U. S. N. M. 98191 ; 47-5O,98188a; 51,

98188b; 52,98188c.

53,54. Minnella sp.

53, ventral valve; 54, posterior view of different specimen.

Stones River (Murfreesboro) limestone; Willow Spring,
Washington County. U. S. N. M. 98190a, 98190b.

55-61. Di.northis ataztoid,es Willard.
55-57, ventral, profile, and dorsal views 'of the same in-
dividual; 58-60, ventral, profile, and dorsal views of another
specimen; 61, ventral view of another specimen. Lenoir
limestone. 55-52, Templeton Branch 5 miles northwest of
Gate City, Scott County;58-61, locality as22. 55-57, U. S.

N. M. 98215; 58-ffi,98216a; 6l,9\2l6b

6248. Multicostella cf. M. plclys (Billings).
62-&, ventral, profile, and posterior views of an individual;
65, interior of a dorsal valve; 66, interior of a ventral valve;
67, dorsal view; 68, ventral views of 2 specimens. Occur-
rence as 1. 62-64, U. S. N. M. 98189a; 65-68, 98189b,
98189c, 98189d, 98189e.

43



Puqrr 71

W
34

w
3s

VrnerNrl Gnclocrcer Sunvrv Burmrrx 52





ExpraNartom or.Prerps

Prarp 74.-MunrnEESBoRo enl Lnnorn Fossrr.s
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l-7. Cantarella sp.

1,2. dorsal and ventral views of an average sized specimen:
3, 4, dorsal and ventral views of a larger specimen; 5-2,
ventral, dorsal, and profile views of a small specimen with 4
ribs in the sinus and 5 ribs on the fold. Lenoir liinestone;
Whistle Creek 2 miles northwest of Lexington, Rockbridge
County. 1, 2,I.J. S. N. M. 98192a; 3, 4, 9BI9Z\; S-7,98192c.

8. 9. Catnarella z,arians Billings ? X 4.
Dorsal and ventral vietvs. Lenoir limestone; Yellow Branch
5 miles southeast of Rose Hill, Lee County. Rare, only this
one specimen found. U. S. N. M. 98193.

10. Pawrorthis sp., X 2.

Ventral valve. Stones River limestone; Rye Cove, Scott
County. U. S. N. M. 98194.

11-13. Pawrorthis sp.

11, X 4; 12, 13, X 2. 11, 13, ventral valves; 12, dorsal
valve, 3 individuals. Lenoir lirnestone; quarry at Marion,
Smyth County. U. S. N. M.98195a, 98195b,98195c.

14-19. Catmarotoechia plena (Hall) ?

14, 15, dorsal and ventral views of an average sized speci_
men; 16-19, dorsal, ventral, posterior, and profile vielvs of
a large specimen. I_,enoir limestone; south base of Big A
Mountain 3 miles nofthwest of Honaker, Russell Counry.
74, 75, U. S. N. M. 98196a ; 16-19,98796b.

20. Zygospira ( ?) cf. Z. ocwtirostns (Hall), )( 3.
Stones River (Nfurfreesboro) limestone; @0 feet south of
St. Clair station on Norfolk and Wester.n Railway and 6 miles
southwest of Bluefield, W. Va. U. S. N. M.98192.

21. Modiolopsis cf. M.? consitnilis Ulrich.
Le{t valve. Resiclual chert of the Stones River (Mur-frees-
boro) limestone. Associated with abrrndant small Leberd.itia.
Along State Route 8 about 2 miles northeast of pearisburg,
Giles County_. U. S. N. M. 9B2iB.

22. Mesotry4a? sp.

Occurrence as 11.. Rare. U. S. N. M.98219.

+5
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23,24. Glauconorue sp.

24, part of 23, \ 4. Occurrence as 11. Rare in America,
occurs in the Baltic region of Europe. U. S. N. M.97347.

25,26. Dekayella? sp.

25, part ol 26, X 4. Lenoir limestone; Marcem quarcv 2
miles west of Gate City, Scott County. Abundant. U. S.

N. M.97s48.

27-30. Monotrypa sp.

27, view of the celluliferous surface;29, profile view of the
same specimen;28, epithecal view of a specimen; 30, celluli-
ferous surface of a small specimen, )( 4. Occurrence as 11.

Abundant. 27,29, U. S. N. M.97349a; 28,97349b; 30,

97349c.

31-35. Monotrypa sp.

31, profile view of a zoarium of average size; 32, epithecal
view of a smaller specimen; 33, profile view of a large, broken
specimen; 34, deep transverse sectional view, f 4; 35, longi-
tudinal section, X 4. Lenoir limestone; quarry of the
Mathieson Alkali Works about 5 miles east of Saltville, Smyth
County. U. S. N. M. 97 350a, 97 350b, 97 350c, 97 350d, 97 350e.

3G38. Constellaria sp.

37, 38, two silicified specimens ; 36, enlargement of part of
38, X 4. Occurrence as 25. 37,38, U. S. N. M. 97351b'
97351a.

39. Monticdifma? sp.

Occurrence as 1 and 25. U. S. N' M.97352.

40. Mesotrypa? sp.

Enlargement from 22, X 4.
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Frcune
I, 2. Isochilina sp., X 4.

49

Right and left vaives. Lenoir limestone; North Fork Roa_
noke River about 3 miles southeast of Blacksburg, Mont_
gornery County. U. S. \I. M. 97353a,9Z3S3b.

3-5. Leperd,itia sp., X 4.
3, 5, right valves; 4, i'terior of right vaive. Occurrence as 1.
U. S. N. M.9Z3S4a,9Z3S4b, g7i54c.

6-9. Isochilina sp., X 4.

6, 7, right valves; B, 9, left valves. Stones River (Murfrees_
boro) limestone; Yelrow Brancrr 5 miles southeast of Rose
Hill, Lee County. U. S. N. M. 97355a, 9Z3SS\, 9Z35Sc,
97355c1.

i0, 11. Isochilina sp., X 4.
Left valves. 

_stones River (Murfreesboro) limestone; alcng
State Route 58 about I;r/, mjles west of Jonesboro, Lee,Coun_
ty. U. S. N. M. 92356a,92356b.

12,13. Hotnotelus? sp.

Dorsal and profile viervs of a tail. Stones River (Murfrees_
boro) limestone; Rye Cove, Scott County. U. S. N. M.
97ss7.

14,15. Leperd,itella? sp., X 4.
14, left valve;15, surface of chert nodule with several speci_
mens of both valves. The actual area of 15 is 3 x 10 miili_
meters. Chert nodules in basal Stones River (Murfreesboro)
limestone ; 2t/a miles southwest of Rye Cove School, Scott
County. These sr-nall ostracodes are abundantly sprinkled cver
the surface of chert noclules in association with Frer\ao%eto-
pus and Bathntwrus shown in 22, 23, 29, 29. U. S. N. If.
97358a,9Z3S8b.

16. "Pterygornetopu,s c{. p. annuhrlzs Raymond,, )( 2.
Tai1. Horizon uncertain, Stones River (Murfreesboro) or
Ottosee limestone; Rye Cove, Scott County. U. S. N. M.
97s59.

, .aThe name Calliops has reendy_been substituted for the American trilobites referreclto the genus Pter?teonetonus. Oelo, Oa"ia U., 
-J1"". 

it p"leontology, vol. 9, no. E, p. 4r7,1935. See also Geol. Soc. America Sp.". Frp"i, -f.f"o],'Zd," 
rcao.
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17. Aparchi,tes sp., X 4.

Right valve. Lenoir limestone i quLarry at Marion, Smyth
County. U. S. N. M.973ffi.

18. Eurychilina? sp., X 4.

Left valve. Occurrence as 14. U. S. N. M.97361'

19. Leperd'i,tia? sp.

Slab crowded with carapaces. Stones River (Murfreesboro)
limestone in residual chert in road bank midway betrveen

Pearisburg and Ripplemead, Giles County' This form is
widely distributed in the Stones River. U. S' N' M' 97362'

20,21. aPterygometopws sp.

20, wax impression of an external mold of a head, \ 2;
2I, tail. Chert in Lenoir ( ?) limestone; along road at inter-
section of State Routes 64 and' 7I about Il miles southwest

of Dickensonville, Russell County. U. S. N. M' 97363a,

97363b.

22,23. PterygowetoPus sP.

Occurrence as 14. U. S. N. M.97364a,973&b'

24,25. Leperditi,a cf.. L. fabwli'tes pinguis Butts.

Occurrence as 14. U. S. N. M.97365a,97365b'

26-D. Bathywws sp., X 2.

26, 27 , tails ; 28, 29, heads. Chert nodules in base of Stones

River'(Murfreesboro) limestone. 26, 1% miles,west of

Jonesvilie, Lee County ; 27-29,locality as 14. U' S' N' M'
97 366, 97 367 a, 97 367b, 97 367 c.

30. " P t ery g ocne t o prt s, I llaenus ?, and L e p erd'itia'

Slab of. chert with characteristic assemblage. occurrence as

20. u. s. N. M.97368.
--l Tifrl*. Calli,ops }ras recently ben substjtuted for the American, tlilobites- referred
to the genus Pteragowtop;s.--o"li","o""ia M.' Jorr'-of Paleontology' vol' 9' no' 5' p' 4L7'

isgs. 5"" also c6ol. Soc.- America Spe. Patrer No' 29' 1940'
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Pr.rrp 76.-MunrnEESBoRo, Lervorn, axo llorsroN Fossrr,s

Frcunn
l, 2. Hind.i,a cf. H. parztalJlrich.

2, entire specimen ; l, radial section shorving internal struc-
ture, \ 4. Lenoir limestone; Marcem quaffy about 2 miles
west of Gate City, Scott County. U.- S. N. M. 92369a,
97369b.

3. Dehayelta? sp.

Lenoir limestone; Yelr.w Branch 5 miles southeast of Rose
Hill, Lee county. A common form attached to weathered
surfaces. U. S. N. M.92370.

+4. Batostoma sp.

4, 5, fragments of branches showing external appearance; 6n
showing size and shape of zooecia, X 4. A c-ommon forrn
revealed on weathered surfaces of the Lenoir li'restone. I-o-
cality as 3. U. S. N. M.9232Ia,97321b,97371c.

7. Batostoma z,tiriwtn Ulrich.
I ongitudinal 

.s_ection to show general manner of growth of
BaI,ostotna. (Geol. of Minnesoia, vol. 3, pl. 25, fig.ZS, lSO5.;

B-10. Nidwlites oao.ides Butts, n. sp.
B, 9, exterior view of two specimens. 10, a part of. 9, y 4,
showing the form ancl size of the openings of ihe radiai tubes.
Differs from Nidwtites pyrifonnis in its ovoid shape as con_
trasted with the pear shaped outline of N. pyrif orrmis. f-enoir
limestone 3 miles southeast of Bracksburg, Motrtgo,,.erv co,l'-ty. Cotypes: U. S. Itr. M. 97372a, gZ37Zb.

l1-13. Cyphotrypa sp.

11, a small part of the surface of 13, \ 4, to show shape and
size of the zoecia. 12. epithecum; 13, profile view. b"",rr_
rence as 1. U. S. N. M.97373.

14-16. Nickolsonella sp.

14, 15, fragments of 2 individuals; 16, small part of 15, y 4,
to show size and arrangement ol zoecia. dccurrence as 3.
U. S. N. M.97374a,92324b.

17 -19. Nicholsonella pwlchra Ulrich.
17, nearly entire specirnen; 19, part of lZ, X 4, showing size
and spacing of zoecia. 18, drawing showing interzoecial
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Freuns
papillae, \ 6. (Based on Geol. of Minnesota, vol' 3, pl' 2L'
'ng. 

O, 1SOS.) Li,19, occurrence as 3. 17,19, U' S' N' M'
97375; 18, 43552.

20,21. EridotryPa? sp.

Slender ramose species. 20, enlargement of 21, X-4; 2l'
fragment, natural size. Lenoir limestone.; quarl{ at-M-arion'

S*"yttt County. Common at that place' U' S' N' M' 97376'

22. Tetrad,iuw cf. T. halysitoides Raymond, )( 4.

Silicified coralites, longitudinal view. Stones River lime-

stone; tl miles'southeast of Dryden, Lee County' U' S'

N. M. 97377.

23. Tetrqd,iuila syringoporoides Ulrich, N 4.

I-ongitudinal view. Stones River (Murfreesboro) limestone;

locality as 22. U. S. N. M.97378.

2+27. Cheirocrinus? sP.

Detached plates. Occurrence as 2O' U' S' N' M' 97379a'

97 379b, 97 379c, 97 379d.

2V31. MesotryPa sp.

28, small part of surface of 30, t 4, to show shape and spac-

ing of zoicia' 29,longltudinal section of 31, \ 4, showing

mesopores with many diaphragms. 30, 31, exteriors of two

fragments; 31, X 2. Occurrence as 3. U' S' N' M' 97380a,

97380b.

32,33. Sponge cf. Anthaspid'ello or Ziltelella'

Common in upper part of Lenoir limestone in the Marion
quarry and elsewheie. Many individuals on the surface of
*-" ity.r, of limestone. U. S. N. M' 9738ta, 9739lb'
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Prarn 77.-MunrnEESBoRo, LnNorn, eNo Horsrox Fossrrs

Frcunn
1-3. Holopea scnrtator Raymond?

!, 2, apertural ancl umbilicai views of an internal mold. 3,
small part of an external mold of the under side of the basal
whorl of a fragment showing the r-evolving lines which are
on the exterior of the shell, \-4. Associated with Eotowaria?
sp. (P1. 78, figs. 24-28.) Stones River (Murfreesboro)
limestone; Willow Spring, Washington County. U. S. N. M.
97382a,97382b.

4, 5. Liospira cf. L. d,ecipi,ens lJilr:ich.

Apical and profile vielvs of an inter-nal mold. Lenoir lime-
stone; along east slope of Angels Rest Mountain three-fourths
of a mile west-southwest of Pearisburg, Giles County. U. S.
N. M. 97s83.

6-11. Helicotowq tenmesseensis Ulrich and Scofield.
6, impression of an external mold in chert;7,8, profile ancl
apical views of an impression r:f an external mold; 9. 10,
profile and apical views of an exfoliated specimen; 11, apical
view of an impression of an external mold of a small speci-
rnen. Stones River (Nfurfreesboro and Lenoir) limestones.
6, Lenoir limestone; along Whistle Creek 2 miles northwest
of Lexington, Rockbridge County i 7:Il, Stones River; Z, 8,
top of spur half a mile northeast of the junction of Stony
Creek with New River and 3rl miles northeast of pearisburg,
Giles County;9,1O, Yellow Branch 5 miles southeast of Rose
Hill, Lee County; 11, Stones River, near base; about 2fi miles
southwest of Rye Cove School, Scott County. Associated
with Leperditella, Bathytr,rus, and pterygonoetopws, as shown
on Pl. 75. 6, U. S. N. M. 97385;7, 9,97384;9, 1O,97386;
11 ,97387.

12,13. Sinuites sp.

Edge and sicle views of a specirnen. Lenoir limestone; Nlar-
cem quarry 2 miles west of Gate City, Scott County. U. S.
N. M. 97388.

14. Trocltonettrclla trocltoneutoides (Ulrich) ?

Side view of a large specimen. Mosheim lirnestone; along
State Route 58 just south of Harclys Creek and 5 miles norih-
east of Rose Hill, Lee County. U. S. N. M.97389a.

57
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l5-t7. Kokenospira vi,rginiana Butts, n. sp.

Larger than K. costali's (Ulrich) and has 12 or more revolv-
ing lines on each side of central band, instead ol 7 as in K.
costali's. Largest shells three-fourths of an inch in diameter.
15, side, 17, edge view of same specimen; fine striae,
as in 16, visible on the specimen. 16, edge vierv of
outer whorl of another specimen showing band and the
revolving furrows characteristic of the genus' X 4.

This figure posed wrong end up. Rare; apparently only one

other species known or described in America, K. costalis
(Ulrich), of which a single specimen is known. Fourteen
specimens of K. ztirginiana collected. Occurrence as 12.

Holotype: 15, 17, IJ. S. N. M. 9739Oa; paratype: 16,

973mb.

18. Eotomaria? sp.

Profile view of a specimen. See 27 for apical view. Occur-
rence as 14. U. S. N. M.97391a.

lg. Subwlites sp.

Lenoir limestone; Marcem quarry 2 miles west of Gate City,
Scott County. U. S. N. M. 97392.

20,2I. Tetranota ct. T. bidorsafo (Hall).
Edge and side views of a specimen. Occurrence as 12. U.
s. N. M. 97393.

22. Maclurites sp.

Supposed umbilical view of a specimen giving the appearance

of left hand coils. Lenoir limestone; in Pearisburg, Giles

County. U. S. N. M.97394.

23. Lophospira afr. L. elongata Butts?, N 2.

Occurrence as 14. U. S. N. M.97397.

24. Maclwrites sp.

Operculum of a large specimen. Lenoir? limestone; Rye
Cove about 3 miles southwest of Rye Cove School, Scott
County. U. S. N. M.97395.

25. Lophospira centralis Ulrich.
Silicified specimen preserving parts of the shell. Occurrence
as 12. U. S. N. M.97398.



Expr-aNerroN or Pr-nras

Frcune
26. Trochonemella trochonernoides (Ulrich) ?, X 2.

Small specimen. Occurrence as 14. U. S. N. M. 97389b.

27,28. Eotomori,a? sp.

27, apical view of lB:' 28, profile view of another specimen.
Occurrence as 14. U. S. N. M.97391.a,9739Ib.

29, 30. Trochonewella trochonewoid,es (Ulrich) ?

Apical and profile views of a small specimen that seems to
differ in the slopes of the whorls from the forms shorvn in
Fig. 14. Occurrence as 14. U. S. N. M.97389c.

31,33. Lophospira cf.. L. bi,ci,ncfo (Hall).
Fragmental. 31, external mold in chert, concave toward the
observer; 33, clay impression from 31. Murfreesboro lime-
stone; top of spur half a mile northeast of mouth of Big
Stony Creek and 3t/a miles northeast of Pearisburg Giles
County. U. S. N. M.97399.

32. Maclurites lnqgnws Lesueur.

Supposed umbilical view of a specimen giving the appearance
of left-hand coil. Lenoir limestone; along Norfolk and
Western Railway 2tA miles southwest of Marion, Smyth
County. U. S. N. M.97396.

59
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-I.-rc une

l, 2. Plionr,erops canadensis (Billings).
l, thorax1,2, tall, X 2. I_enoir limestone; quarry at Marion,
Smyth County. U. S. N. M.97400a,974Wb.

3, 4. Bwnastws cf. B.liodermn Raymond.
lfead, dorsal and profile views. Lenoir limestone; Rve Cove,
Scott County. U. S. lL M.9Z40I.

5, 6. Rem,oplewrides sp.

5, thorax with imperfect head; 6, imperfect tail. Occurrence
as 1. U. S. N. M.97402a,92402b.

7. Encrinu,rus sp.

Poorly preserved specimen. Occurrence as 1. U. S. N. M.
97403.

B. Pterygowetopws sp.

Thorax and tail. Lenoir limestone; 1 mile northeast of
Galena, Augusta County. U. S. N. M.92404.

9. Illaenws ci. I. cottsitcaflrr Billings.
Tail, profile view. Dorsal view shown in fig. lZ. Stones
River (Murfreesboro) limestone ; lf miles south of Rye
Cove School, Scott Countv. U. S. N. M.9Z4OS.

10. Spkaererockus sp., \ 2.
Head. Restored on lower left. Occurrence as 1. U. S.
N. M. 974A6.

11,12. Cerawrinus? sp.

11, head and part of thorax ; 12, impefiect head. 11, Lenoir
limestone; 3 miles southeast of Blacksburg, Montgomery
County; 12, Iocalityas 1. U. S. N. M.97402,92409.

13-16. Howotelus sp.

13, free cheek; 14, 16, dorsal views of two tails; 15, profile
view of 14. Lenoir liruestone; Dunkard Church 6 miles
north of Buchanan, Botetourt County. 13, U. S. N. Nt.
97409a; 74, 15,974Wb; 16,974O9c.

17. Illaenws cf . I. consi,tnilzs Biltings.
Tail, dorsal view of 9. Occurrence as 9. U. S. N. M.gZ40S.

6I
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18, 19. Ctenodonta sp.

Left and right valves. Stones Itiver (Murfreesboro) lime'
stone; Willow Spring, Russell County. Associated with
Eotornaria? Abundant. U. S. N. M. 97410a,97410b.

20. Modiolopsis cf. M.? consirnilis Ulrich.
Clay impression of the external mold of an imperfect left
valve. Occurrence as 18. U. S. N. NI.974L|.

2I-23. Oryd,iscus catilloides (Raymond) ?, X 3.

2I, 23, side views of two specimens; 22, edge view of 21.

Occurrence as 18. 2I, 22, U. S. N. M. 97412a; 23, 97412b.

2+28. Eotowaria? sp.

24, impression from an external mold on the upper right
corner ol 28;25-27, profile, umbilical, and apical views of
the internal mold of a specimen; 28, piece of a large mass

crowded with shells of this species. The lines of ornamenta-

tion are visible on sotne specimens. Occurrence as 18. 25-27,

U. S. N. M.97413a;24,28,97413b.



Burrrrrx 52 Prlnr 79

%
3w
r0

VrncrNra. Grorocrcar- Sunvny

W
2

W
7M@

4

ffiW
6

IlorsroN eNn WHrresnunc Fossrrs



Burmrux 52 Pr-.c.rr 79\irrcrxr,r GEorocrcer Sunvrv



ExprerqarroN on Pr,e:rns 65

Pr,ete 79.-HorsroN AND Wnrrpssunc Fossrrs

Frcune
1-3. Bumastus li,od,erwa Raymond?

I,2, dorsal and profile views of a head; 3, dorsal view of a
tail. Holston limestone; quarry of the Mathieson Alkali
Works at Porterfield about 5 miies east of Saltville, Smyth
County. I,2,U. S. N. M. 974L4a; 3,924I4b.

4-9. Basili,cus sp.

5,6, profile and dorsal views of a head;8,9, dorsal and
profile views of another head; 4, Z, profile ancl dorsal views
of a tail. Holston limestone. 5, e Tilson Mill about 16
miles north of Marion, Smyth County; 8, 9, locality as 1 ; 4,
7, McNutt quarry 9 miles southwest of Bland, Bland County.
4, 7, IJ. S. N. M. 97415 ; S, 6, 92416; g, 9, 92417.

10, 11. Basilicus sp.

Dorsal and profile views of a heacl. Limestone, exact age un_
certain, a few feet thick between the Lenoir and Chambers-
burg limestones; along the Southern Railway about 600 feet
northeast of Strasburg intersection and about 1 mile west of
Strasburg, Shenandoah County. U. S. N. M. g74IB.

12-14. Illaenws fieldi Raymond?
l?, 13, profile and dorsal views of a head; 14, dorsal view of
a tail. Whitesburg limestone; Grayson farm about 4 miles
southwest of Bland, Bland County. 12, L3, U. S. N. M.
97419a; 14,97419b.

15. Hyboaspis shrileri Raymond.
Dorsal view of a tail. Head and thorax apparently unknos,n.
Occurrence as 1. U. S. N. M. gZ42O.

1G18. Acrolichas pronlinwlws Raymoncl.
16, '17, head, dorsal and profile views of a plaster cast of the
type. (See Bull. Mus. Comp. Zool.,vol.67,no. l, pl. B, figs.
11, 12,7925.) 18, dorsal view of tail. Occurrence as 4. U.
s. N. M. 78348.
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Prere S0.-HorsroN AND Wnrrrssunc FossrLS

Frcune
1-3. Undetermined genus, related to Rafi,nesqwina?

1, dorsal valve; 2,3, ventral valves;3, X 2. Holston lime_
stone; quarry of the Mathieson Alkaii Works at porterfieid
5 miles east of Saltville, Smyth County. U. S. N. M.99256a,
99256b,99256c.

4-i0. Prodwctorthis agilera (Willard).
5, 6, 9, ventral, dorsal, and profi1e viervs of the same speci-
men; ,1, 7, 8, I0, doubtfully referred to this species, probably
a Clyptorthis. Occurrence as 1. 5,6, g, U. S. N. M.99257:
4,99258a; 7,99258b; 8, 99258c ; 10,9925gd.

11-13. Paurorthis catazabaensis Butts, n. sp., ! 2.
characterizecl by its convex valves ancl the fasciculation of
its striae; dilTers lrom p. i>araa (pander) by its finer
ornamentation. 11, iirpression of an external mold of a
ventral valve:12, internal molcl of a clorsal valve; 13, im-
pression of the external mold of the same specimen as 12,
showing the actual exterior of the shell. Holston? limestone,
shaly facies near bottom; along State Route 3Il about 6/z
miles northwest of Salem and half a mile southwest of
Catawba post office, Roanoke County. Iforizon cloubtful; is
just above Mosheim limestone and may be Lenoir or Whites_
burg. Cotypes: U. S. N. tf.99259a,99259b.99259c.

14-17. Multicostella:, whitesburgensis Butts, n. sp.
Distinguished by its large, robust size anci coarse, simple
ribs, and biconvex valves. Ribs 10 to 11 in 10 millimeters.
Whitesburg limestone. 11, 15, half a rnile west of
Lexington, Rockbridge County; 16, 17, near the south base
of Big Butt \{ountain 6l miles northwest of Lexington,
Rockbridge County. Cotypes: U. S. }tr. M. 99260a, gg)60b,
99261a, 99261b.

18, 19. Dinorthis? sp.

Dorsal and ventral valves of same specimen, Occurrence as
1. U. S. N. M.99262.

20,21. Cyrtonotella z,irginiensis Butts, n. sp.

Ventral valve very convex; dorsal valve concave; main ribs
extending to beak, 10 in 10 mm. ; secondarv ribs inter-
cal:rted in anterior hall. 20, ventral valve; 21, dorsal valve
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of different inclividuals. Holston limestone ?, shaly phase;

one-third of a mile southwest of Catawba, Roanoke County'

Cotypes: U. S. N. M. 99263a, 99263b.

22-24. Doleroides? sp.

22, profile of specimen of Pl. 81, figs' 34 and 3.5;23,24'
dorsal ancl ventral viervs of another and larger specimen' Oc-

currence asl. 22, U. S' N. M.98225a;23,24,98225b'

25-28. E chino s pkaerit e s cf . E. awrantiwu't' ( Gyllenhal )'
25, intetnal mold, test exfoliated, showing the fillings of the

pores; 28, patt of surface of 25, 14, showing more plainly

ih" fillirlg.-of the pores ; 26, an exfoliated specimen 27' an

exfoliatecl specimen showing crystalline calcite common in

fossil echinoclerms. Whitesburg limestone' 25, 27, 28, base

of the northeast slope of Green Hill about 2 miles southwest

of Colliersto*n, Rockbriclge County ;26, ltom field half a mile

north of State Route 4 and' 2l rrriies east of Dale E'nterprise,

Rockingham County' 25, 28, U. S' N' M' 97421a; 27'

97421b; 26, 97422'
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Pr,aep 81.-Hors:roN AND WnrrBseunc FossrLS

Frcuna
I, 2. "Glapkwrinabreaicula Ulrich, t 2.

Dorsal and side viervs of a head. Holston limestone; 2 miles
northwest of Lexington, Rockbridge County. U. S. N. M.
80549.

3, 4. 'Glaphwrws sp.

Dorsal and side views of a head. Holston limestone; qrlarry
of the Mathieson Alkali Works at Porterfield 5 miles east
of Saltville, Smyth County. U. S. N. M.97423.

5, 6. 'Glaphurus latior Ulrich, X 2.

Dorsal and front views of a head. Whitesburg limestone;
6 miles southwest of Bland, Bland County. U. S. N. M.
80552.

7-I0. Bronteopsis gregaria Raymond.

7, 8, tails; 9, 10, heads, dorsal views. 8, X Z. Whitesbrrrg
limestone. 7-9, Cedar Grove Church 1 mile east of Harrison-
burg, Rockingham County; 10, Hoge farrn 6 miles southwest
of Bland, Bland County. U. S. II. M. 97424a, 97424b,
97424c,97425.

IL-L4. Artl,trorkachis elspethi Raymoncl. ,'( 4.

11-13, tails; 14, head. Whitesburg limestone. Il,, 12, 14,
locality as 10;13, Swoope 7 miles vvest of Staunton, Au-
gusta County. U. S. N. M.97426a,97426b,97427,97426c.

15,16. Honto!elus sp.

16, a small part of the carapace of 15 to show punctation, \
4. Whitesburg limestone?; source uncertain. U. S. N. M.
97428.

17. Rafinesqwina sp.?

Occurrence as 3. U. S. N. M. ggL22.

1V20. Oroplecia sp.

18, 19, ventral valves; 20 dorsal valve, all different individuals.
. Whitesburg limestone; Cedar Grove Church 1 mile east of

Harrisonburg, Rockingham County. U. S. N. M. 98222a,
98227b,98227c.

o After Ulrich, E. O., Proc. U. S. Nat. Mus., vol. ?6, pp. 1-101, pls. .1-g, 
1929.
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Frcunp
2I,22. Sozuerbyella? sp.

Ventra.l valves. 22, X 2. Rare. Whitesburg limestone;
Lexington, Rockbridge County. tr. S. N. M.9822U,98228b.

23. Souterbyella? sp., \ 2.

Whitesburg limestone; locality as 3. Associated with Ply-
choglyptus. (See Figs. 29 and 3O.) U. S. N. M.98229.

2+-26. Hebertella? sp.

24, 25, ventral valves ; 26, dorsal valve, doubtfully referred to
this form. Occurrence as 3. U. S. N. M.98223a,98223b,
98223c.

27,28. Leptelli,na elegantwla Butts, n. sp.

Distinguished by its small size and fine regular alternating
striae, 6 large ones in 5 mm., with 10-15 finer striae between.
27, external mold; 28, internal mold of the same specimen.
Occurrence as 23. Holotvpe: U. S. N. M. 98224.

29-33. Ptychoglyptus virginiensrs Willard.
29, 32, exteriors of ventral valves; 30, exterior of dorsal
valve; 33, interior of 32;31, interior of a dorsal valve. 31-
33, X 2. Whitesburg limestone. 29,30,locality as 3; 31-
33, etched from a slab collected on the crest of a low ridge
ll miles west of I-airds Knob and 6 miles east of l{arrison-
burg, Rockingham County. U. S. N. M. 98230a, 98230b,
98231a,98231b.

34,35. Doleroides? sp.

Dorsal and ventral valves. Occurrence as 3. (See Pl. 80.
fig. 22, for profile view.) U. S. N. M.98225a.

36,37. Bucania sp.

Dorsal and side views of a specimen. Ornamented by trans-
verse scalloped lines which do not show here. Occurrence
as 3. U. S. N. M.97429.

38-40. Liospira sp.

Internal molds. 38, 39, side and apical views of a specimen;
40, apical view of another specimen. Occurrence as 21. U.
S. N. M. 97430a,97430b.

41,42. Sinuites sp.

Side and dorsal views. Occurrence as 21. U. S. N. M.
9743r.



Expr,eNerrox or prarps

Frcunn
43,44. Ctionychia sp.?

Right and left valves. Occurrence as 3. U. S. N. M. 97432a,
97432b.

45,46. Clionychia cf.. C. niti,da Ulrich.
Two left valves. Occurrence as 3. The undulating growth
lines on 45 arc probably abnormal, for on the oppos"itJ valve
they are nearly regular, and on 46, they ur. ,"griu, and even,
but so faint_that they do not show herl. This species closely
resembles c. nitidq ulrich from the platteville (Lowvi[e1
limestone of Minnesota. U. S. N. M.97433a. g743\b.
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FrcunE,

1-3. Atnpyrino scarabews Butts, n. sp., X 2.

Dorsal views of three individuals. The glabella is more nar-
rowly obovate, the furrows on the thoracic segments are
slightly narrower and more nearly parallel to the sutures,
and the lateral lobes on the pygidium are more sharply flexed
downward at the outer extremities than in A. bellatwta (Sav-
age), the only other described species. Athens shale; along
State Route Il4, 4 to 5 miles southwest of Catawba Sana-
torium, Roanoke County. Cotypes: U. S. N. NI. 97434a,
97434b.97434c-

4-7. Robergio rrraTor Raymond.

4, 5, tails. (The posterior extrernities have been retouched
to. bring out the scallopecl margins.) 6, internal mold of a
nearly complete specimen, dorsal view ; 7, external mold of a
thorax, dorsal view. (A few of the lateral lobes of the
thorax have been strengthened by retouching.) Athens shale.
4, 7, west end of bridge 1 rnile west of Front Royal, Warren
County; 5, 6, old quarry of Mathieson Alkali Works 2 miies
southeast of Saltville, Smyth County. Raymond's types were
obtained here. U. S. N. M. 97435a, 72145a, 72I45b,92435b.

B. Tretaspis reticwlata Ruedemann?
Dorsal view of an exfoliated head. The reticulation is
faintly shown on the right fixed cheek in the specimen and
very plainly shown on a fragment in the same collection pre-
serving the original exterior of the carapace. Limestone in the
Athens ; lf mlles east of Tenth Legion, Rockingham County"
u. s. N. M.97436.

9-13. Pterygontetopws sp.?

9, 11, internal molds of two heads lacking the free cheeks;
10, internal mold of a thorax with tail i 12, internal mold of
part of another thorax; 13, external mold of part of a head,
X 4, preserving part of the glabella and free cheek with a
perfect facetted compound eye common to trilobites. Athens
shale; 5 miles northwest of Roanoke and three-fourths of a
mile northeast of Kingstown, Roanoke County. U. S. N. IU.
97437a, 97437b, 97437c, 97437d, 97437e.
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Frcune
14, Cerawrws or Cerawrinws sp.?, \ 2.

Dorsal view of a partly preserved head. Ottosee limestone;
Rye Cove, Scott County. U. S. N. M. 97438.

15. "Telephus gelasinosus Butts, )( 4.

Anterior view to show vertical frontal spines or teeth charac-
teristic of the genus. Whitesburg limestone; Pratts Ferr/,
Bibb County, Ala. U. S. N. M.7t468.

16-19. "Telephus bipwnctatws Ulrich.
16, dorsal view of a head, X 4; 17,18, dorsal and profile
views of a head, \ 2;L9, free cheek with eye and spine, )(
4. The two pits on the glabella are the most distinctive feature
of this species. Whitesburg limestone; Lexington, Rock-
bridge County. Occurs south to Pratts Ferry, Bibb County,
Ala. Ulrich states that this is the most abundant and widely
distributed of American soecies of Telebhus. 16. U. S. N.
M. 80543b ; 17,IB, S05a3a; 19, 80543d.

20. Ampyx sp.

Tail. Whitesburg limestone ; If miles north of Seven Mile
Ford, Smyth County. U. S. N. M.97439.

2l-23. Awpyr sp.

21, tails;22, 23, dorsal and profile views of a head. Occur-
rence as 16. 2I, U. S. N. M. 72lo2a; 22, 23, 72lo2b.

24,25. Ancpyr anr,eri,canus Safford and Vogdes.
24, head with frontal spine; 25, entire specimen, dorsal view.
Athens shale. 24, Riverton, Warren County; 25, Sorrthern
Railway bridge east of Bulls Gap, Tenn. U. S. N. M.72104,
97440.

26,27. Di,onide ho:l,deni Raymond.

Nearly entire specimens, dorsal vieq's. 26, X 4, occurrence
as | ; 27, occurrence as 24. U. S. N. M.97441,97442.

2V31. "Telephus pwstwlatws Ulrich.
28-30, anterior, profile, and dorsal views of a head, X 2 |

31, same as 30, X 4. Occurrence as 16. U. S. N. M. 80536.

32-37. "Tele!>hus bicorni.s Ulrich, \ 4.

32, 33, dorsal and profile views of a tail;34, anterior view of
a head showing the bases of two occipital spines; 35, dorsal

--llIJUrrich, E. o., Proc. U. S. Nat. Mus., vol. ?6, pp. 1-101, pts. 1-8, 1929.
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view of a head showing a complete posterior occipital spine;
36, dorsal view of a head preserving base of the left frontal
spine and a larger part of the right spine which is restored;
37, eye with long spine. Whitesburg limestone; Grayson
f.arm 4 nriles southwest of Bland, Bland County. 32, 33,U.
S. N. M. 80535j ;34-37,80535f, 80535d, 80535h, 80535a.
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Platp S3.-Gnepror,rrEs FRol\r AtnaNs Snar,e

A11 the figures on this plate, except F'igs. 4 and 13, are reproduced
{rom Ruedemann, "The Graptolites of New York," New York State
Museum, Ntem. 11, 1908. The specimens figured, except that of Fig.
4, lvere collected outside of Virginia, but all the species occur in the
Athens of Virginia.

Frcunn
1. Dicellograptus'nooffatensis alabant,ensis Ruedemann.

Athens shale; Pratts Ferry, Ala.

2. Dicellograptus snr,itlti Ruedemann.

Athens shale; Pratts Ferry, Ala.

3. Glossograptws ciliatws Emmons.

Normanskill shale; Glenmont, N. Y.

4-6. Nemagraptws gracilis (Hall).
4, along road about half a mile south of Lusters Gate and
2l miles east of Blacksburg, Montgomery County. Camera
lucida drawing by R. Ruedemann. Athens shale. U. S. N'
M.97443. 5, 6, Normanskill shale, Kenwood, N. Y. (after
Ruedemann.)

7, 8. .Dipto,graptus foliaceus (Nlurchison).
7, TJtica shale; Cohoes, N. Y. ; S, Normanskill shale, Glen-
mont, N. Y.

g. Dicranograptws spinifer Lapworth.
Normanskill shale: Glenrnont. N. Y.

10. Glossograptws ciliatus mutation horri,d,us Ruedemann.

Graptolite shale; Summit, Nev.

1I, 12. Di,ptograptws foliaceus (Murchison)
Nonnanskill shale; Glenmont, N. Y.

13. Climacograptws schqrenb ergi, Lapworth.
Limestone in the Athens shale; Cahaba River 4 miles north-
east of Centerville, Bibb County, Ala. U. S. N. M.71489.
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