
CAMBRIAN FAUNAS OF CHINA.«

B}^ Charles D. Walcott,

Curator, Dirisiov of Stratitjrdjiliic Paleontology.

INTRODUCTION.

In the first paper on the Cambrian Faunas of China* a historical

introduction was given along with a list of the species known at the

date of the publication of the paper.

During the summer of 1905 a box of fossils, that had been lost, was

received in Washington. This material was collected by Mr. Eliot

Blackwelder under the direction of Mr. Bailey Willis, principall}^

from the provinces of Shen-si and Shan-si. It has afforded a number
of new species, but has not added otherwise niateriall}" to our knowl-

edge of the Cambrian faunas of China except in the case of the

occurrence of the genus Coscinocyathus.

The illustrations for the report on the Cambrian faunas of China,

collected by Messrs. Willis and Blackwelder, are now well advanced,

and it is anticipated that the full report, including descriptions of

genera and species and paleontological correlations and illustrations,

will be published before the close of 1906.

When preparing the preliminary notes on the Cambrian faunas of

China* in 1905, I had not noticed that H. Monke had published a

paper on the Geology of Shan-tung, and described certain ""Upper"

Cambrian trilobites.'" It was not until February 27, 1906, that the

Jahrbuch containing the paper arrived at the United States Geological

Survey librarj'.

« Preliminary Paper No. 2.

feProc. U. S. Nat. Mils., XXIX, Sept., 1905, pp. 1-106.

c Beitrage zur Geologic von Schantung. I. Obercambrische Trilobiten von Yen-

tsy-yai. Jahrb. d. K. P. Geol. Landesanst. und Bergakad. zu Berlin, XXIII, Pt. 1,

1903, pp. 103-151. ^

Proceedinqs U. S. National Museum, Vol. XXX—No. 1458.
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The following- i.s a list of the genera and species described by H.

Monke:

1. Ag)wstns koe?iferi. 5. Drepanura j^femesnili.

2. Liostracina krausei. 6. Drepanura hettelein.

3. Teinistion lansl. 7. Stephanoccvre richthofenL

4. Teinution sodenl. 8. Stephanocare sp.

Of the above three genera and species described by me in 1905 are

S3monyms:

Liostracina krausei Monke= Ptyc/wparia ceus Walcott.

Teinistion lansi Mouke,^^ Dorypygella typicalis Walcott.

Stephanocare richthofeni M.onke= Damesella chione Walcott.

The following are new forms:

Drepanura hetteleri Monke.
Teinistion sodeni ]\Ionke.

I do not find that Aipiostus I'oerfei'i Monke differs specificall}' from

Agnostus chinensix Dames.

Teinistion lansi Monke is similar in man}' respects to Shantungia

spinifera Walcott, but differs in the i)resence of an incurved frontal

margin, and the absence of the long frontal spine.

The d,etailed sections worked and the succession of the contained

faunas show that the horizon of the fauna described b\' Monke is the

upper part of the Middle Cambrian, and not Upper Cambrian as

determined by Monke. The detailed sections and lists of faunas will

be given in the paleontological report.

ASSOCIATION OF GENERA AND SPECIES.

In order that the student may be saved the labor of making lists of

the species from the various localities, the following lists are inserted.

The species given in each list do not all occur in the same layer of

rock, but the}' are from the same band of layerst The number of

layers and their thickness will l)c given in Mr. Blackwolder's report

on the detailed sections. The stratigraphic range is limited so as to

avoid the commingling of faunas from distinct faunal zones.

The line between the ^liddle and Upper Cambrian faunas is placed

at the top of the Ku-shan shale. The fauna of the Ku-shan shale

includes species of DameseUa^ Doi'ypyge^ and genera that are typical-

of the ISIiddle Cambrian fauna, while the fauna of the Ch'an-mi-tien

limestone, above the Ku-shan shale, is more nearly related to that of

the Upper Cambrian of North America and northwestern Europe.

The line of the Lower Cambrian is placed at the top of the Man-t'o

formation, as the predominant trilobite, Redlichia^ is more closel}'
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Upper Cambrian.. Ch'aii-mi-tien formation.

related to Olenellus than to the trilobites of the Middle Cambrian

fauna.
Krachiopoda:

Dixcinopsis sulcalus.

Trilobita:

Anomocare, species undetermined.

Anomocarella inna.

Ptychaspisbdla.

(•Trilobita:

Middle Cambrian. Kn-.shaii furmation J BlackwelderiacilLv Waleott.

I Af/raulos regidarw.

fAnthozoa:

Coscinocyathus elvi.ra.

Middle Cambrian. Ch'ang-hia (Ki-ch6u) formation.'

Braehiopoda:

oholus (Lingulepisl), species undetermined.

Viirkia ? orientalis.

Orthis {Plcdorthis) agreste, O. (P.) kichouensis,

0. (P.), species undetermined.

Gastropoda:

Scenella ? dilatatus.

Platyceras willisi.

Stenotheca ?f simplex.

Trilobita:

Donjpyge richtlio/eni Ixvis.

Agraidus arviatus, A.niticla, A. obscura,A.uta,

A. virina.

Agraidus (f) « capax, A. (f) melie.

Anomocare bigsbyi, A. eriopia, A. flava.

Anomocarella contigua.

Ptychoparia comus, P. inflata, P. Ulia, P. nereis,

P. undata, P. vesta, P., species undeter-

mined.

Ptychoparia (f) mala.

Ptyclwparia (Liostracus) intermedia, P. (L.)

subrugosa.

Solenopleurapauperata.

Dolichometopus hyrie.

"Interrogation points within parentheses indicate undetermined subgenera.

Table Showinc4 Geologic and Geographic Dlstributiox of the Fauna.
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ture. The exterior surface appears smooth under a lens of moderate

power, but with a strong lens it is found to be perforated by minute

pores; the interior surface is marked 1)}^ arching- ridges, radiating

from the base toward the outer edge, connected by transverse ridges,

between which rounded pits occur. A diagonally transverse thin sec-

tion shows the system of ridges described and the openings between

them. The same section cuts across near the base of a cup. In this

the calcite is so crystallized that no definite structure, with the excep-

tion of a few traces of septa extending from the inner wall to the

outer wall, can })e distinguished.

The fragment illustrating the interior wall indicates a cup that

expanded much more rapidly than the cup described above. It may
be that a second species is indicated by this, but with the material

available for study it does not appear best to attempt to distinguish

them by applying distinct names.

When the surface of the outer wall is slightly worn the radiating

lines and transverse septa are very clearly shown.

Ohservations.—The generic reference to Cos&mocyathus is made on

account of the presence of the regular cross septa in addition to the

radial septa, as defined b}- Dr. J. G. Bornemann." None of the Sibe-

rian forms of the Archseocyathmx described by Dr. Pxluard von Toll^

appears to be closely related to this species.

The specific name is given in recognition of the work of Miss Elvira

Wood in the preliminary study of the Cambrian fauna of China.

Formation, and Jocallty.—Middle Cambrian, in a brownish gray,

partly oolitic limestone, in a liorizon corresponding to the lower por-

tion of tlie Ch'ang-hia formation of Shan-tung; 4.5 miles south of

Wu-t'ai-hien, Shan-si, China.

Collected by Eliot Blackwelder.

BRACHIOPODA.
Genus OBOLUS Eichwald.

LINGULEPIS Hall, subgenus of OBOLUS,

OBOLUS (LINGULEPIS?), species undetermined.

This species is represented by a few fragments, one of which shows

that the ventral valve is elongate, and the apex acuminate. The shell

was built up of several layers or lamellge, as in characteristic forms of

Oholus and its subgenera. The interior surface of some of the lamellae

is marked by fine, radiating, and concentric strige; the outer surface,

under a strong magnifier, shows fine, concentric, somewhat irregular

strife.

«Deutsch. geol. Gesell. Zeitsch., XXXVI, 1884, p. 704.

i'Mem. de I'Aead. Imp. des Sciences de St.-Petersb., 8th ser., VIII, No. 10, 1899.
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Formation and locality.—Middle Cambrian, lower portion of oolitic

limestone series; 4 miles east of Fang-lan-chon, Shan-si, China.

Collected by P^Iiot Blaokwelder.

Genus DISCINOPSIS Matthew.

Acrotretaf ]\Iattiie\v, ISSo, Illustnitions of the Fauna of the 8t. John Group, No.

6, p. 37.

Discinopxix (M.\TTiiE\v MS.) Hall and C'lakke, 1892, Pal. New York, VIII, Pt.

], pp. lOo, 167.

The orio'inal diagnosis of the genus is as follows:

''^Di(((/jiosls.—Shell siibeircular in outline. Surfat-e depressed-con-

ical, apices excentric, not marginal. Pedicle-valve with the apex trun-

cated by a circular foramitial aperture(?). The interior of this valve

is characterized by a pair of deep, diverging furrows, passing forward

from the beak or internal foraminal opening, in broad curves which

converge toward the anterior margin but without meeting. These

furrows enclose a thickened and somewhat elevated central area, which,

in the subuml)()nal region is apparently free, projecting for a short

distance, like a narrow, triangular shelf, beneath wdiich the foramen

probably opened. The interior opening of the foramen is, however,

not apparent on any of the specimens examined, for, as usuall}" pre-

served, the matrix has adhered to this sul)apical cavit}^, and in a single

example only, is the shelf-like character of the median area distinctly

demonstrated. A faint longitudinal ridge passes from the apex of the

shelf to the anterior margin, ])ut no other markings are discernible on

the interior except faint radiating or slightly undulating, prol)ably

vascular lines.

"The interior of the l)riichial valve, as far as known, shows no other

chai'acters than the ladiating lines, which a])})ear to belong to the

ornamentation of the outer surfuce.

" Shell-substance tenuous, apparently corneous. External surface

covered with more or less prominent, sometimes lamellose concentric

growth-lines, crossed by tine, gently curved, radiating strife which are

usually more ])i-ominent when the conccMitric lines are exfoliated.

"Type, Discinopsis gulielmi Matthew.''

DI&CINOPSIS SULCATUS, new species.

Oraniellaj'f sp. Walcott, 1W05, Pnjo. V. S. Nat. Mu8., XXIX, pp. 4, 6.

This species is based upon the cast of the interior of a small ventral

valve, that in its interior markings closeh' approaches the interior of

the ventral valve of D/'.schioj)sl,^ guUelml Matthew."

The interior cast shows that the ventral valve was subcircular in

outline, moderately convex, and with the apex probably perforated

a Illustrations of the Fauna of the St. John Group, 1885, No. 6, p. 37.
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b}' a small, circular foraminal aperture. In front of the cast of the

base of the foraminal aperture there is a l»road depression that extends

to the front margin; on each side of the central depression an elongate,

slightly depressed area extends forward and outward from near the

])ase of the cast of the foraminal aperture, along the ridge on each side

of the median depression; ])ack of the base of the foraminal aperture

there is a narrow, short, arched furrow that indicates the presence of

a corresponding ridge on the interior of the shell. No other mark'ngs

are shown on the cast, except the faint outline of what ma}^ have been

the visceral area, on the median line in front of the base of the forami-

na! aperture and between the broad vascular sinuses.

Observations.—This species is referred to the genus Dlscinopsis as

the result of comparison with specimens of the interior of a ventral

valve of D. guUelmi. One interior of the latter species has scars much
like those in D. sulcatus.

Formation and locality.—Upper Cambrian, upper part of Ch'au-mi-

tien limestone; Pagoda Hill, 1 mile west-southwest of T'ai-an-fu,

Shan-tung, China.

Collected by Eliot Blackwelder.

Genus YORKIA Walcott.

Yorkia Walcott, 1897, Proc. U. S. Nat. Mus., XIX, p. 714.

YORKIA? ORIENTALIS, new species.

This species is represented by a single small ventral valve, which

has the external characteristics of Yorkia wannerl^ of the Lower Cam-
brian." The outline of the valve is transversely and broadly oval in

outline, exclusive of the apex rising above the posterior margin; the

apex gives a subtriangular outline to the valve when looking down
upon it; the apex is moderately elevated, and projects over the poste-

rior margin; it is perforated b}^ a rather large aperture just above a

small false area.

The surface of the valve is marked by low, rather broad, concentric

undulations, a few fine, concentric strife, and a ver}' finely reticulate

ornamentation, formed by the crossing of oblique, elevated, curved

lines, which form slight!}^ elongate, diamond-shaped pits between them.

Shell substance apparently calcareous. Width of ventral valve, 2.5

mm.; length, 2 mm. at aperture, 2.25 mm. at apex; elevation, 0.5 to

0. 75 mm.
Ohservations.—As far as may be determined by the exterior of the

valve this species is properly referred to Yo7'Ma. The generic refer-

ence, however, will remain in doubt until information is available as

to the characters of the interior of the valve.
•

«Proc. U. S. Nat. Mus., XIX, 1897, p. 715, pi. lx, fig. 1.
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Forii\atl()n and locality.—Middle Cambrian, central portion of

Ki-chou formation, in a dark gray limestone; 1 miles south-southwest

of Tung-3'u-clion, Shen-si, Cliina.

Collected by Eliot BlackAvelder.

Genus ORTHIS Dalman.

PLECTORTHIS Hall and Clarke, subgenus of ORTHIS.

ORTHIS (PLECTORTHIS) AGRESTE, new species.

Shell transverse, sul)seniicircular; a ventral valve '.> iinii. in length

has a width of 12 mm., and a hinge line 10.5 mm. in length; ventral

valve moderately and regularly convex, with the apex curved down
to an arini that is slightly inclined backward from the hinge line; the

details of the cardinal area are unknown.

Surface marked by rounded, radiating ribs and interspaces, 6 ribs

in a space of 3 mm. near the front margin; a few of the ribs bifur-

cate, but most of them extend from the umbo to the front margin; the

ribs are crossed by fine, concentric strise and strong lines of growth.

Ohsercations.—This shell is characterized by its regular convexit}'

and the uniformity of the rounded, radiating ribs.

Formation and locality.—Middle Cambrian, near base of the Ch'ang-

hia formation in dirt}" gray, fossiliferous limestone; 1 mile east-south-

east of Ch'ang-hia, Shan-tung, China.

Collected })y Eliot Blackwelder.

ORTHIS (PLECTORTHIS) KICHOUENSIS, new species.

This species is represented hy a specimen of the dorsal valve. The
outline of the shell is transversel}' rounded subquadrilateral; length,

9 nun.; width, 13 mm.; the highest point above the plane of the mar-

gin is about 3 mm. above the hinge line; a shallow median sinus begins

at the nmbo, and gradually widens toward the front margin; back of

the umbo the shell extends beyond the hinge line, and then recedes to

the beak, which apparently is at or a little over the upper edge of a

very narrow area.

Surface marked by numerous radiating, rounded ril)s, with narrow

interspaces, 7 ribs in a distance of 5 mm.; a few bifurcations of the

ribs occur at irregular intervals between the apex and the margins.

There are no traces of concentric strife; if on the shell originally, they

have been removed ])v the wearing oil' of the outer surface.

Ohservation.s. —This species is distinguished from all other species

by the strong, incurved umbo, and rounded ribs with narrow inter-

spaces.

Formation und locality.—Middle Cambrian, in lower part of Ki-chou

formation, in brown-gray, oolitic limestone; 4.5 miles south of Wu-t'ai-

hien, Shan-si, China.

Collected by Eliot Blackwelder,
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ORTHIS (PLECTORTHIS), species undetermined.

This species is represented by a sino-Ie .specimen of the ventral valve.

Ventral valve convex, with the apex curving- gently downward from
the highest point to the cardinal area; transverse; length, 2.5 mm.;
width, 3 mm.; hinge line a little shorter than the greatest width;

cardinal area sloping slightl}' backward from the hinge line.

Surface marked by about 16 strong, nearly regular, rounded, radi-

ating ribs, that are crossed by tine, concentric stria?, lines of growth,

and one strong ridge indicating interruption of growth.

Ohservatioiu.—This little shell was at first placed with Orthis {Plec-

tm'this) agreste (p. 570), but further stud}^ showed that its greater con-

vexity, elevated apex, and stronger ribs distinguished it from that

species,

ForriKAtion andlocal'dy

.

—Middle Cambrian, upper portion of Ch'ang-

hia formation, near top of dark, oolitic limestone series; 2 miles north-

northeast of Ch^ang-hia, Shan-tung, China.

A larger shell of this type occurs in Shen-si, in the.central portion

of the Ki-chou formation. It has a length of 6.5 mm., and a width of

7.5 mm. The surface is marked by numerous radiating ribs, similar

to those of the shell from Ch'ang-hia, also concentric stria? and several

ridges resulting from interruption of growth.

The locality is 4 miles south-southwest of Tung-yii-chon, Shen-si,

China.

A third shell, that appears to l)e a dorsal valve, was found in lime-

stone pebbles in river gravel. The surface is partially exfoliated, but

it shows rounded, radiating ribs and concentric ridges, similar to those

on the two specimens described above.

The associated fragments of trilobites suggest the Middle Caml)rian

fauna.

The locality is in the railroad grade, one-third mile west of west

city gate, T'ai-an-fu, Shan-tung, China.

Collected by Eliot Blackwelder.

GASTROPODA.
Genus SCENELLA Billings.

SCENELLAf DILATATUS, new species.

This species is based upon two specimens which preserve the expanded

outer margin, but not the elevated, central, conical portion of the shell.

The exterior outline is oval, the length of the type specimen being 9

mm.; width, 7 mm. The surface on the inner side of the campanulate

margin is marked by numerous radiating, elevated stria?. As viewed

from the lower side the margin slopes gentlv inward to a shallow

depression, or furrow, within which there is a rounded, slightly ele
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\ated ridge, that extends around the border of the elevated portion of

the shell, except on what is supposed to be the posterior side; on this

side the curvature from the niaroin across the bordei' to the elevated

portion of the shell is uninterrupted.

A second specimen occurs in the collection which shows the exterior

surface. This is smooth, and corresponds in surface configuration

approximatel}' to the reverse of the specimen above described. Unfor-

tunatel}' it is in a very fragmentar}^ state, neither the outline of the

margin nor the central, elevated portion being preserved.

Ohservfdions.—This species is distinguished In' the broad, campanu-

late-like border; it ditfers from Scenella cJotlio Walcott" in its smooth,

exterior surface, and the strong, radiating strise on the inner surface,

both the outside and inside of the shell of S. clotho being marked by

concentric strife and lines of growth.

Formation and locality.—Middle Cambrian, lower portion of Ki-

chou formation, in a brown, oolitic limestone; 4 miles south-south-

west of Tung-3'ii-chon, Shen-si, China.

Collected by Eliot Blackwelder.

Genus PLATYCERAS Conrad.

PLATYCERAS WILLISI, new species.

Shell minute, consisting of two whorls somewhat irregularly incurved;

the apex and one side of the aperture lie in the same plane: the outer

whorl increases in size gradualh' through its first half, and then

expands more rapidly toward the aperture; a cross section of the

outer whorl shows the dorsal (outer) side to be gently convex, and the

inner side somewhat more strongly convex, a rounded dorsal angle

being formed where the two sides unite on the outer Q{\(fQ.

The surface is marked by concentric lines of growth parallel to the

aperture.

The greatest diameter of the largest shell is !.> mm,
Obsc/'rafio/hs.—This species ditfers from Platyecra.'< chron us V^^Xcoii''

in having a more slender, rounded, outer whorl, without trace of the

dorsal ridge characteristic of that species. It ditfers from P. clytla

Walcott'' in being coiled on the plane of the dorsal side instead of on

the plane of the median line.

Format Ion aiul locaJlty.—Middle Cambrian, in greenish grav lime-

stone, interl)eded in argillaceous shales; i miles east of Fang-lan-chon,

Shan-si, China.

Collected by Eliot Blackwelder.

«Proc. U. S. Nat. .Mu>^., XXIX, 1905, p. 12. ''Idem, p. 14.
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Genus STENOTHECA Salter.

STENOTHECA ?? SIMPLEX, new species.

Shell small, depressed conical, with the apex .situated about one-

sixth the distance from the front to the posterior marg-in; the point of

the apex is broken away; aperture subcircular, and little broader than

long-.

Surface concent ricall}" striated, with a trace of a shallow furrow

extending from the apex toward the central portion of the anterior

margin.

The greatest diameter of the type and onh' specimen is 2 mm.
Ohservntion.s.—This species differs widely from other known species

from China. It may be compared with some varieties of the young
of StenotJteca rugosa, but it differs in the aperture being broader, and

not having a rugose surface. The continuous concentric strife and

absence of any indication of an area show that it is a gasteropod, but

its generic reference is doubtful.

Formation and locality.—Middle Cambrian, lower portion of Ki-chou

formation, in a brown, oolitic limestone; 4 miles south-southwest of

Tung-3'u-chon, Shen-si, China.

Collected b}^ Eliot Blackwelder.

TRILOBITA.

Genus DORYPYGE Dames.

DORYPYGE RICHTHOFENI LiEVIS, new variety.

This variet}^ is characterized by a nearly smooth surface. An asso-

ciated pygidium and heads of D. riclitliofeni Dames" have tubercles

over most of the surface.

Formation, and locality.—Middle Cambrian; -i miles east of Fang-

lan-chon, Shan-si; and 4 miles south-southwest of Tung-yii-chon,

Shen-si, China.

Collected by Eliot Blackwelder.

Genus BLACKWELDERIA, new genus.

Genotype.—Blackxoelderia sinensis Bergeron.''

BLACKWELDERIA CILIX Walcott.

Olemides f cilix Walcott, 1905, Pnx'. U. 8. Nat. Mus., XXIX, p. 27.

This species is represented b}" numerous specimens of the central

portions of the head, separated free cheeks, and associated specimens

« China, Richthofen; IV, 1883, p. 24.

bCalymDume f sinensis Bergeron, 1899, Bull, de la Soc. Geol. de France, 3d ser.,

XXVli, p. 500.
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of the p3'gidium. These indicate that the general form of the head

was transversely semicircular, and rather strongl}^ convex, and that

the margin of the head was of medium ^ridth in front, gradual}}^

widening to the free cheek, where it narrows toward the base of the

postero-lateral spine. A postero-lateral spine projects backward and

slightly upward from a point on the margin a little in advance of the

postero-lateral angle. Glabella truncato-conical in outline, and marked
by three pairs of furrows, the posterior of which extends obliquely

backward nearly to the occipital furrow; the anterior furrows are

indicated by short, slight depressions on the edges of the glabella next

to the dorsal furrow; they are situated so as to divide the space be-

tween the posterior furrows and the front margin of the glabella into

sube<|ual spaces; a very narrow, slightly indicated, median, longitudi

nal ridge extends from the occipital furrow nearl}' to the front of the

glabella; occipital furrow strongly marked, rounded, and about as

wide as the occipital segment; occipital segment of medium width,

convex, and arching forward slightly at the center; a shallow furrow

crosses it on each side so as to outline a rounded node at each end;

dorsal furrow rounded, rather strong at the ends, and merging into

the broad concave slope of the frontal limb.

Plxed cheeks about one-half the width of the glabella; the}" rise

abruptl}^ from the dorsal furrow to the base of the palpebral lol)es,

and slope rapidly from the palpebral lobes backward to the posterior

furrow, and more rapidly to the front, where they merge into the

concave frontal limb; palpel)ral lobes small, elevated, separated from
the fixed cheeks b}' a shallow furrow, and situated opposite the cen-

tral part of the head; ocular ridges indicated by depressed lines that

extend from the anterior end of the palpebral lobes, across the fixed

cheeks, to the dorsal furrow; postero-lateral limb about one-third the

width of the head within the facial sutures; it is marked by a ))road,

shallow furrow within the narrow posterior margin; frontal limb

broad, concave, and rising with a gentle curvature from the front of

the glabella to the margin of the thickened frontal rim.

Free check roughly subtriangular; it is divided into an interior,

convex bodA', which rises from the furrow at its base to the small eye

lobe at its center; the ))order of the head is crossed obli(|uoly l)y a

sharp ridge that extends from its inner, anterior side, backward
to its outer side, where it forms the outer edge of a sharp spine; the

border extends l)ackward to the postero-lateral angle of the cheek, and

inward to the facial suture; a strong spine originates a little in advance
of the postero-lateral angle and extends obliquely backward.

The associated pygidium is subsemicircular; axial lobe strong, and

tapering gently from the front toward its rounded termination; it is

divided by five well defined, deep transverse furrows, that cross it

from side to side, and a sixth posterior furrow that crosses only its
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upper portion; the furrows divide the axis into five segments, or

rings, and the subtriangular terminal portion, that slopes rapidly from
its center to the thickened border; lateral lobes broad, convex, and

marked by a narrow, anterior, elevated segment, which joins the

thorax, and three strong, narrow, elevated ridges, and a small node

terminating a fourth ridge; the ridges are separated by broad, strong

furrows that are continuations of the furrows crossing the axis; the

thickened border is separated from the body of the pygidium by a

shallow groove; from the border there are backward extending spines

on each side of the central axis, the second of which, on each side of

the axis, is longer and stronger than the others.

Surface of the crust of the head, free cheeks, and pygidium, and
associated fragments of the segments of the thorax minutely punctate.

The largest head in the collection has a length of 20 mm., with the

same width at the palpebral lobes; the largest pj^gidium has a width

of 35 mm. and a length of 18 mm., exclusive of the spines.

Observations.—The character of the frontal limb and rim of this

species is quite like that of the tj'pe of the genus, jBlachoelderiaswen-

sis Bergeron." There is a difference in the surface, as there are no

tubercles known on the surface of B. cllix.^ On account of the gen-

eral resemblance between the heads and p3^gidia of the genera Dames-

ella and Blackioelderia we may compare species of the two genera.

We find in B. sinensis Bergeron a form of head and surface somewhat
intermediate between Damesella hlachwelderi^ and B. cilix. The sur-

face of B. sinensis is minutely punctate like that of B. cilix, and in

addition it has scattered pustules of the character of those so thickl}^

dispersed over the surface of D. hlackwelderi. The frontal limb of

B. sinensis is somew^hat intermediate in form between that of B. cilix

and D. Jjlachpelderi. If the border of B. sinensis were a little more
thickened we should have the appearance of the frontal rim or border

of I), hlachvelderi. One of the specimens of B. sinensis has a frontal

limb and border somewhat like that of B. cilix.

The form of the glabella of B. cilix is similar to that of B. sinensis

Bergeron, but the frontal limb is much broader than in that species,

the lixed cheeks narrower and less elevated, and the surface is appar-

ently without granulations.

FoTination and loccdity.—Middle Cambrian, in a concretionary,

ocherous limestone that may correspond to the Ku-shan shale horizon

of the Shan-tung sections; 4 miles east of Fang-lan-chon, Shan-si,

China.

Collected by Eliot Blackwelder.

c- Calymmene f sinensis Bebgeron, 1899, Bull, de la Soc. G^ol. de France, 3rd ser.,

XXVII, p. 500.

bOlenoidesf cilix WAlcott, 1905, Proc. U. S. Nat. Mus., XXIX, p. 27.

cVroc. U. S. Nat. Mus., XXIX, 1905, p. 35.
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Genus AGRAULOS Corda.

AGRAULOS ARMATUS, new species.

This .species is represented by a tinely preserved specimeu of the

central portions of the head, exclusive of the free cheeks. The glabella

is stronglv convex, with the sides slig-htl}^ converging- toward the

rounded front; it is marked b}' three pairs of short, obscure glabellar

furrows close to the dorsal furrow; the occipital furrow is indicated

by a short, scarcely discernible depression toward the side of the union

of the glabella and occipital ring; occipital ring a little narrower than

the glabella and extended backward into an extraordinarih' strong

spine, that is nearly as broad as the glabella to a point corresponding

in length with the glabella; the posterior termination of the spine is

not preserved; on the side view the surface of the glabella extends

backward continuously with that of the occipital ring and spine, on the

same plane; the strong backward extension of the glabella recalls some

of the large occipital spines in some species of J/icrodiscufi^- dorsal

furrow deep, and strongly developed on the sides and in front of the

glabella.

Fixed cheeks aljout as wide as the glabella, strongly convex, and

merging into a convex frontal limb that is wider and more convex than

the fixed cheeks; palpebral lo})es small; a narrow, clearly defined

ocular ridge extends obliquely backward across the fixed cheek from

the antero-lateral angle of the glabella.

Surface minuteh^ granular under a very strong lens. The type

specimen has a length of 5 mm., exclusive of the combined occipital

ring and spine.

Ohservation.s.—This species is most nearl}- related to ^1. {.'*) hulie

(p. 581) and ^1. acaUe Walcott." It differs from them in the form of

the convex fixed cheeks and frontal limb, the presence of ocular ridges,

the extraordinarily strong occipital spine, and in having a proportion-

ately shorter glabella.

Formation and locality.—Middle Cambrian, in l)rownish gray, oolitic

limestone, 10 feet above red shales of supposed Man-t'o formation age;

4.5 miles south of Wu-t'ai-hien, 8han-si, China.

Collected by Eliot Blackwelder,

AGRAULOS NITIDA, new species.

This species is represented by the central portions of the head,

exclusive of the free cheeks; the front within the facial sutures is

strongl}' rounded, indicating a semicircular outline for the head, which

was moderateh' convex. Glabella truncato-conical, moderately con-

vex, and not very clearly defined from the fixed cheeks and frontal

limb; there are no traces of glabellar furrows; occipital furrow repre-

«Proc. U. S. Nat. Mus., XXIX, 1905, p. 43.
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very narrow at the sides, thickening rapidly toward the center so as to
give It a subtriangular outline, the apex of which terminates in a smallspme ot unknown length; dorsal furrow indicated by the difference in
slope of the glabella and fixed cheeks and frontal limb
Fixed cheeks less than one-half the width of the glabella, nearly flat

opposite the palpebral lobes, and sloping gently downward to the pos-
terior furrow, and to the front to merge into the frontal limb, which is
slightly convex; palpebral lobes about one-fourth the leno-th of the
head. *

Surface slightly roughened by what appears to be a minutelv gran-
ulated surface as shown by a strong lens.

The largest head in the collection has a length of .5 mm
wTTfZT'T^^f species is most nearly related to Ai.raulos dolonWa cott.« The head of the latter differs in being longer in proportion
to the width, and in having broader fixed cheeks.
Formation and /'^>m^%.-Middle Cambrian, in brownish-crra^' oolitic

imestone, 10 feet above red shales of supposed Man-t'o foniiati'on age:
4.5 miles south of Wu-t'ai-hie'n, Shan-si, China.

Collected by Eliot Blackwelder.

AGRAULOS OBSCURA, new species.

This species is represented by the central portions of the head
exclusive of the free cheeks. The glabella and fixed cheeks moder-
ately convex; glabella truncato-conical, with the front margin gentlv
curved, and antero-lateral angles slightly rounded; the postero-lateral
angles are more broadly rounded and pass into the line of the posterior
margin of the occipital ring without intei-ruption by the occipital fur-
row; surface of glabella smooth, with the exception of some very
slight indications of a posterior pair of furrows; occipital furrow shal-
low, and dying out before reaching the dorsal furrow; occipital ring
narrow at the ends, broadening and rising toward the center to form
the base of what may be a short spine, or a slight upward projection
of the central portion of the posterior margin of the ring; dorsal fur-
row of medium width and well defined at the sides and front of the
glabella.

_

Fixexl cheeks narrow, convex, rising into narrow ridges that ante-
riorly form a node or swelling where they merge into the frontal limb
posteriorly they slope down to merge with the postero-lateral liml)-
palpebral lobes small, somewhat elevated, and separated from the
fixed cheeks by a shallow furrow; there does not appear to be any
ocular ridge; postero-lateral limb about as long as the width of the
glabella in front; it is marked by a shallow furrow within the slightly
rounded posterior margin; frontal limb and rim in front of the

«Proc. IT. S. Nat. Mus., XXIX, 1905, p. 45.

Proc. N. M. vol. XXX—06 37
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glabella moderately convex; on each side a broad, shallow furrow

indicates that the dividing line between the frontal limb and rim was

about half way between the front of the glabella and the frontal mar-

gin of the head.

Surface apparentl}' smooth. The type specimen of the head is 7.5

njm. in leiigrh.

Observations.—This species indicates a type that is best represented

b}' Agnmlos (f) me/ieip. 581). it differs from the latter in not having

a swollen frontal limb, in the al)sence of ocular ridges, and in having

a smaller, flat occipital ring. From Aaraalos dlr! Walcott " this spe-

cies differs in the presence of the side furrows delimiting the frontal

limb and rim, narrower and more convex tixed cheeks, and less

strong!}' marked occipital ring.

Foi^maUon, and locality.—Middle Cambrian, lower portion of oolitic

limestone series; 4 miles east of Fang-lan-chon, Shan-si, China.

Collected by Eliot Blackwelder.

AGRAULOS REGULARIS, new species.

This species is represented by a few specimens of the central portions

of the head, exclusive of the free cheeks. These indicate that the head

was rather strongly convex, and semicircular in outline. Glabella con-

vex, truncato-conical, rounded in front, and with traces of two pairs

of short glabellar furrows that divide it into three subequal portions;

occipital furrow narrow but clearh' defined; occipital ring narrow at

the sides, increasing slightly in width toward the center where it rises

to form the base of a small node; dorsal furrow deep and rather broad.

Fixed cheeks convex, rising abru})tly from the dorsal furrow, the

posterior furrow of the head, and from the anterior margin; in front

the}" merge into the rounded, convex frontal liml) with a trace of an

intervening furrow and narrow ocular ridge; palpebral lobes small,

and situated oi^posite the central portion of the glabella.

Surface, under a strong lens, shows traces of being very finely punc-

tate. The average length of three specimens of the head is )1 nnn.

()1>s,'rratlo)is.—The head repi'csenting this species has the rounded,

full fixed cheeks, and frontal limb of A(/r<i>ilos aca/tr Walcott,'' but it

differs in having a proportionally shorter and ])roader glabella, and in

being broader between the facial sutures.

F(ir)ii<iti(ni auil local ttij.—IVIiddle Cambrian, Ku-shan shale horizon

of the Shan-tung section, in a fossiliferous, brownish-gray limestone;

4 miles east of Fang-lan-chon, Shan-si, China.

Collected bv Eliot Blackwelder.

«Proc. U. S. Nat. Mus., XXIX, 1905, p. 45. *Idem, p. 43.
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AGRAULOS UTA, new species.

This species is based upon a sing-le head, preserving the glabella and
fixed cheeks, and frontal rim. It is of the same type as Aqranlos (^capax (p. 580), but differs in having a narrower fixed cheek, less con-
vex and swollen frontal limb, and flatter frontal rim. The o-kbella is
without traces of furrows, and the occipital ring is separated from it
by a very shallow, scarcely noticeable transverse furrow; the frontal
limb IS rather broad and slightly swollen in front of the glabella- the
general plane of the frontal limb and fixed cheeks is the same from a
line drawn through the posterior end of the palpebral lobes.

Surface slightly roughened by a fine network of narrow, slightly
elevated, inosculating lines. The type specimen has a length of 5 5mm.
formation and /<>m/%.-Middle Cambrian, Ki-chou limestone in

brown gray, partly oolitic bed, 10 feet above red shales supposed to
correspond to the Man-t'o shales of the Shan-tung sections; 4.5 miles
south of Wu-t'ai-hien, Shan-si, China.

Collected by Eliot Blackwelder.

AGRAULOS VICINA, new species.

This species is represented by three specimens of the moderately
convex central portions of the head, exclusive of the free cheeks
(glabella corneal, convex, and without traces of glabellar furrows-
occipital furrow transverse and clearly defined; occipital ring rather
strong, transverse, and slightly convex; dorsal furrow rounded ofmedium width, and clearly defined at the sides and front of the o-kbella
Fixed cheeks about as wide as the glabella, moderately convex, and

sloping forward and slightly downward into the frontal limb; pal-
pebral lobes small, situated opposite the central portion of the glabella-
ocular ridges narrow, slightly elevated, and extending from the ante-
rior end of the palpebral lobe to a point corresponding to the antero-
lateral angle of the glabella; postero-lateral limb short, and marked
by a shallow furrow within its posterior margin; frontal limb short

'

convex in front of the glabella, arching slightly backward on each side
to merge into the fixed cheeks; frontal rim broad, slightly convex
and separated by a shallow, slightly defined furrow at the angle formed
by^the union of the sloping frontal limb with the nearly flat frontal

Surface roughened as seen by a high magnifying power The
largest specimen in the collection has a length of 3 mm

Ob6^rvatzon.s.~Th[s species is characterized bv its narrow, conical
glabella, convex frontal limb that merges into the convexity of the
taxed cheeks, and the presence of a distinct frontal rim. In the latter
respect it approaches Acjratdos {f) capax (p. 580), and Agraulos uta
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(p. 579). It differs widely from A. (f) eaj?ax and less so from A. uta

in its narrow, conical gla))ella. and the form of its frontal limb.

Formation and locality.—Middle Cambrian, in a brown, oolitic lime-

stone, near the base of the Ki-chou limestone, corresponding to the

lower portion of the Ch'ang-hia limestone; \ miles soutli-southwest of

Tung-3^u-chon, Shen-si, China.

Collected b}' Eliot Blackwelder.

AGRAULOS (?) CAPAX, new species.

As indicated ])y the central portions of the head, exclusive of the

free cheeks, the head of this species is semicircular in outline, and

moderately convex. The glabella narrows slightly from the base tt)

its rounded front, which springs from the point where the ocular

ridges pass into the dorsal furrow; the surface of the glabella is

marked by three pairs of short, slighth' impressed gkbellar furrows

that divide the glabella into a posterior, subtriangular lobe, two nar-

row lobes, and a larger, front terminal lobe; occipital furrow rounded,

not very deep, and slightly wider at the sides than in the center;

occipital ring narrow at the sides, widening toward the center where

there is a low, small node near the posterior margin; dorsal furrow

narrow, deep in front, and shallow at the sides of the glabella.

Fixed cheeks broad, rising gently from the dorsal furrow to the pal-

pebral lo])es; thev slope gradually to the posterior furrow, and, in

front of the ocular ridges, rather rapidly to the broad furrow defining

the frontal limb; palpel)ral lo])e small, narrow, and passing in front

into a narrow ocular ridge, which crosses the fixed cheek to the antero-

lateral angle of the glabella; frontal limb separated from the glabella

b}' a narrow, deep furrow, whit-li widens out on each side; the limb i.s

strongiv convex immediately in front of the glabella, where it rises

on some examples into a transverse boss; in other specimens it is not

much higher than the general elevation of the glabella.

Surface finel}' punctate under a strong lens. Tiie head of the largest

specimen in the collection has a length of T nun., with a width of 12 mm.
at the palpe))ral lobes.

Ohscrcdtiohs.—This species, at first sight, might be taken for a

broad form of A(/r(nil()f<{.'') inctle (p. 581), but on closer examination it is

seen that the glabella is nearly rectangular instead of truncato-

conical, the fixed cheeks are more than twice the width, and glabelhi

narrower, in specimens of the same size. The ocular ridges of ^4. {?)

capax are also unlike those of .1. {?) melle.

ForniQtion and load ity.— Middle Cambrian, in a l)rown, oolitic

limestone, near the base of the Ki-chou limestone, corresponding

to the lowei- portion of th(> Ch'ang-hia limestone; 4 miles south-

southwest of Tung-yii-chon, Shen-si, China.

Collected bv Eliot Blackwelder.
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AGRAULOS (?) MELIE, new species.

Central portions of head, exclusive of the free cheeks, convex.

Glabella truncato-conical, convex, about one-half the length of the

head, and marked by three pairs of short, faintly impressed glabellar

furrows, and a narrow, median, longitudinal ridge; occipital furrow

[transverse, rounded, shallow, and fading out toward the center of

[the glabella; occipital segment narrow at the sides, widening rapidl}^

[to the central portion, which is as high as the glabella at the back,

land sloping toward the occipital furrow at the base of the glabella; a

[minute node occurs at the center of the segment; dorsal furrow

I shallow, but strongly outlined.

Fixed cheeks narrow, elevated at the palpebral lobes, and sloping

toward the glabella; a narrow ridge extends from the anterior, outer

edge of the furrow on the inner side of the palpebral lobe to the

furrow in front of the antero-lateral angle of the glabella, which

corresponds to the ocular ridge; palpebral lobe long, narrow, and

separated from the tixed cheek by a narrow furrow; frontal limb

convex, rising to a prominent boss or swelling in front of the glabella,

from which it is separated by a strong furrow; at the sides the frontal

limb is narrow, and merged into the narrow lixed cheeks; postero-

lateral limbs short, narrow, and separated from the tixed cheeks 'b}' a

narrow, shallow furrow.

Surface finely punctate under a strong lens. The largest head in

the collection has a length of 6 mm.
Oh.'^ervations.—This species is characterized by the tumid frontal

limb, and the ridge within the palpebral lobe on the fixed cheek, a fea-

ture found on Agraidos, but not on an}' of the described forms from

China.

Foi'mation and locality.—Middle Cambrian, in a brownish gray

limestone corresponding to the lower portion of the Ch'ang-hia lime-

stone; 4 miles south-southwest of Tung-yii-chon, 8hen-si, and 4.5

miles south of Wu-t'ai-hien, Shan-si, China.

Collected b}^ Eliot Blackwelder.

Genus ANOMOCARE Angelin.

ANOMOCARE BIGSBYI, new species.

Of this species only the central portions of the head, exclusive of

the free cheeks, are known. Glabella moderately convex; a gla])ella

9 mm. in length has a width of 9 mm. at the base and 6 nmi. in front;

front rounded from the anterior side of the ocular ridges; surface

marked by a pair of faintly impressed posterior furrows that extend

obliquely backward from the dorsal furrow toward the center; a sec-

ond pair of furrows is indicated by a smooth place on the surface;

occipital furrow very shallow at the center, broader and slightly
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deeper toward the sides, with a shallow pit near the dorsal furrow;

occipital ring- of medium width, very slightly convex; dorsal furrow

shallow, but clearl}' indicated at the sides and front of the glabella.

Fixed cheeks naVrow, flat opposite the palpebral lobes; the}' curve

gently down toward the posterior furrow and more abruptly in front;

palpebral lobes small, less than one-tifth the length of the head; the

marginal rim is prominent, and passes obliquely into the low, broad

ocular ridge which crosses the cheek obliquely to the antero-lateral

angle of the glabella; frontal limb sliglitly concave, passing with very

slight interruption into the flattened rim, the line of demarcation

between the limb and rim being little more than the angle formed by

the union of the sloping limb with the more nearl}' horizontal rim.

Surface minutel}' grarudar, the granules being irregularly distrib-

uted, and rising abruptly' from the general surface, A head 15 nun.

in length has the same width at the palpebral lobes.

Ohservafions.—This species ma}' be compared with Anomocare tem-

enus Walcott," A. latelimhatum, Dames,'' and A. f dauUs Walcott.''

From the flrst it differs in its broader glabella and less distinctly

marked line between the frontal limb and rim; from the second it

differs in a more rounded glabella, and narrower frontal limb; and

from the third in having a more conical glabella and less concave

frontal limb. The small palpebral lobe is like that of Anomoeai'e

hergio7ii Walcott.'' It may be that the two species will be found to

belong to another genus.

Fonnation and locality.—Middle Cambrian; 4 miles south-southwest

of Tung-yii-chon, Shen-si, China.

Collected l)y Eliot Blackwelder.

ANOMOCARE ERIOPIA, new species.

The description of Anoniocare teimntis^XaV'ott'' covers the principal

features of this species. A. ei^iopla differs in having a broader tixed

cheek, less distinctly defined furrow between the frontal limb and

frontal rim, and in the absence of a median ridge on the glabella. The
associated pygidium differs from that of A. temenii^ in having a pro-

portionately more convex axis, smaller pleural lobe, and in having the

furrows on the pleural lobe extend nearh^ across the border of the

pygidium. A. criopla differs from ^4. taflan Walcott' in its broader

frontal lind), and more depressed frontal limb and border, broader

fixed cheeks, and less distinctly defined glabella.

"Proc. U. S. Nat. Mus., XXIX, 1905, p. 53.

^ China, Richthofen, IV, 1883, p. 14.

'Proc. U. S. Nat. Miis., XXIX, 1905, p. 50.

'' Idem, p. 47. ''Idem, p. 53. /Idem, p. 53.
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Formation and locality.—Middle Cambrian, near base of Ch'ang-hia

formation in gra}", oolitic series; Ch'ang-hia, Shan-tiing-, China.

Collected by Eliot Blackwelder.

ANOMOCARE FLAVA, new species.

Head, exclusive of the free cheeks, quadrilateral, and moderately

convex. Cxlabella slightly convex in front, becoming more convex

toward the center, along which there is a very slightly indicated lon-

gitudinal ridge. A glabella 6 mm. in length has a width of 5,5 mm. at

the base and 4 mm. opposite the anterior edges of the ocular ridges,

where the rounded front begins; the posterior pair of glabellar fur-

rows is indicated on one specimen by a slight depression, on another,

two pairs of furrows are indicated by slight scars about half way
between the center and the sides of the glabella; occipital furrow shal-

low, scarcel}' more than indicating the line of division between the

glabella and the occipital ring; the latter rises gently toward the cen-

ter; dorsal furrow cleai'ly indicated at the junction of the glabella and

fixed cheeks, and also in front of the glabella.

Fixed cheeks about one-third the width of the glabella, nearlj^ flat

back of the ocular ridges, and sloping gentl}' downward to merge into

the frontal limb, and backward to the posterior margin of the head;

ocular ridges low and rather broad, they terminate at the antero-lat-

eral angles of the glabella from whence they extend obliquely back-

ward to merge into the palpebral lobes; palpebral lobes little more
than one-fourth the length of the head, and rather prominent; frontal

limb in front of the glabella is about the same width as the frontal

rim, it is slightly convex to the base of the rather abrupt posterior

margin of the frontal rim.

The surface is marked b\" a few minute, scattered pores, to be seen

only by a strong lens. The largest head has a length of 12 mm., with

the same width at the palpebral lobes.

The associated pygidium has a broad, planulate margin, a narrow,

convex axis, with six rings, indicated b}- shallow furrows, and a ter-

minal segment; the furrows on the axis are extended out on the pleural

lobes, disappearing on the planulate margin.

Ohservatlons.—The central portions of the head of this species ditl'er

from Anomocare temenus Walcott,*^ the nearest related form, in having

a shorter glabella in proportion to its width, a tubercle or spine of

unknown size on the occipital ring, and a smoother surface on the

glabella. The associated pygidium is much like that associated with

A. temenus^ but differs in having a narrower axis marked by more

rings.

aProc. U. S. Nat. Mus., XXIX, 1905, p. 53.
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Foi'wiation and locality.—Middle Cambrian, thin-bedded, greenish

g-ray liniestoiip iiiter)>edded in ochreous and g-reen, argillaceous shales;

4 miles east of Fung-lan-chon, 8han-si, China.

Collected by Eliot Blackwelder.

ANOMOCARE, species undetermined.

This form is represented by a fragment of the central portion of a

large head much like that of Anomocare alclnoe Walcott." The frontal

limb and broad rim are similar to those of Anomocare teniemis Wal-

cott.'' It is the youngest representative of this type of Anomocare as

it occurs near the summit of the Cambrian system in China.

Formation and locality.—Upper Cambrian, limestone interbedded

in green shales; 4 miles southeast of Yaii-fo, near Wu-t'ai-hien,

Shan-si, China.

Collected b}' Eliot Blackwelder.

Genus ANOMOCARELLA Walcott.

Anomocarelld Walcoit, 1905, Proc. U. S. Nat. Mas., XXIX, p. 54.

ANOMOCARELLA CONTIGUA, new species.

This species is represented b\' an imperfect specimen of the central

portions of the head, and numerous associated p}"gidia and free cheeks.

The head differs from that of Anomocarella chineni<is Walcott' in

having a more conical glabella, with the sides converging toward the

front, instead of being subparallel. The associated pygidium has a

shorter axis than that associated with ^1. chinensin, and a broader,

smoother border,

A. contiyua occurs at the same localitv as A. chinensi.'<, but at a

slightly higher horizon.

Formation and locality.—Middle Cambrian, lower central portion of

Ch'ang-hia formation, in deivso, gray limestone, inter])edded in green,

nodular shale; \> miles south of Yen-chuang, Sin-fai District, Shan-

tung, China.

Collected by Eliot Blackwelder.

ANOMOCARELLA IRMA, new species.

This species is represented by two specimens of the central portions

of the head. These indicate that the head was .semicircular in outline,

and moderately convex. Glabella prominent, convex, sides straight

and converging gently toward the front which is broadly rounded; the

only traces of glal)ellar furrows are two faint scars near the front,

which extend fron^ the outer margin nearly to the median line of the

head; occipital furrow w ell defined, separating a rounded, rather strong

occipital ring; dorsal furrow distinctly defined at the sides and less

clearlv marked in front of the glabella.

"Proc. U. S. Nat. Mus., XXIX, 1905, p. 47. ''Idem, p. 53. ^dem, p. 57.
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Fixed cheeks narrow, uiniost lo.st in the palpebral lobes; in front of

the latter they extend forward and downward as narrow, convex
ridg-es, merging- into the frontal limb; palpebral lobes strong, about
one-third the length of the head; ocular' ridge merged into the fixed

cheek on the back side and defined by a short, steep slope on the front

side; frontal limb of medium width, slopin-^i; with very little convexit}^

to the narrow furrow separating the frontal limb from the relativel}^

broad, flattened frontal rim; the length of the latter in front of the

glabella is a little more than that of the frontal limb.

Surface slightly roughened by elevated, irregular, more or less

inosculating lines upon which numerous minute nodes occur. The
result is that on some portions the surface appears to be finely granu-

lose, and on others finely punctate, the interspaces between the inoscu-

lating lines giving the punctate appearance and the nodes on the lines

the granulose appearance. A head 4.5 mm. in length has the same
width at the palpebral lobes, exclusive of the free checks.

Ohstr'vatlons.—The nearest I'elated species is Anomoearella f hura

Walcott." It diflFers fr.om the latter in having a short frontal limb

between the glabella and frontal rim, relatively larger palpebral lobes,

and a stronger dorsal furrow about the glabella.

Formation and locality.—Upper Cambrian, limestone interbedded

in green shales; 4 miles southeast of Yau-t'o, near Wu-t'ai-hien, 8han-si,

China.

Collected by Eliot Blackwelder.

Genus PTYCHASPIS Hall.

PTYCHASPIS BELLA, new species.

This species is represented b}" a single specimen of the central por-

tions of the head, exclusive of the postero-lateral limbs and free

cheeks. Glabella subrectangular in outline, moderateh' convex, and
crossed by a backward arching furrow which separates a narrow seg-

ment from the large anterior lobe, which has a length of 6.5 mm. and
a width at the center of 5 mm.; the anterior lobe of the glabella is

marked close to the dorsal furrow by very short furrows which indi-

cate the second pair of glabellar furrows; the posterior transverse

furrow is rather broad and deep at the sides, becoming somewhat
shallower at the center; the posterior segment has a uniform width

across the central portions, widening out at the ends in front; occip-

ital furrow transversely rounded and rather deep; occipital ring

transverse, slightly convex, and about the same width as the posterior

segment of the glabella; dorsal furrow deep and strong at the sides

and in front of the glabella.

«Proc. U. S. Nat. Mus., XXIX, 1905, p. 56.
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Fixed cheeks narrow iiii<l rising abruptly from the dorsal furrow,

nearly flat opposite the palpebral lobes; they slope abruptly down-

ward toward the posterior furrow and toward the frontal rim; palpe-

l)i'al lobes narrow, rounded, and separated from the fixed cheeks by

strong, narrow furrows; frontal rim convex, prominent, and separated

from theghibella l>y the deep dorsal furrow, and from the fixed cheeks

by a narrow, deep furrow that extends obliquely outward and forward

from opposite each antero-lateral angle of the glabella.

The surface of tlie glabella is marked b}' raised, irregular, more or

less inosculating, sharp ridges, the general direction of which is trans-

verse to the axis of the glabella; the fixed cheeks are marked liy ridges

somewhat like those on the glabella, which are sul)parallel to the dor-

sal furrow and the furrow within the palpebral lobes; the ridges on

the frontal liml) are broken up into large granulations by the inoscu-

lating furrows. A head 11 mm. in length has a width of 12 mm. at

the palpebral lobes.

Observation,^.—The general form of the central parts of the head of

this species suggests Pfi/('Ji((spls acanuis Walcott.** It differs from the

latter in the form of the glabella in front of the transverse glabellar

furrow, the elevated lines on the fixed cheeks instead of granulations,

and in minor details of the occipital and glabellar furrows.

Formation and locality.—Upper Cambrian, blue, doloraitic lime-

stone, probably equivalent to the Ch'au-mi-tien limestone of Shan-

tung; tt miles east of Fang-lan-chon, Shan-si, China.

Collected h\ Eliot Blackwelder.

Genus PTYCHOPARIA Hawle and Corda.

PTYCHOPARIA COMUS, new species.

Of this species only the central portions of two small heads are

known. The glal)ella and fixed cheeks are convex; glabella convex,

truncato-conical, and marki^l by three pairs of faint furrows; occipital

furrow rather l)road, rounded, and moderately deep; occipital ring

narrow at the sides, widening gradually toward the center, where it is

a little elevated above the plane of the glabella and not much wider

than the occipital furrow; dorsal furrow clearly defined on the sides

and slightly marked in front of the glabella.

Fixed cheeks narrow, not over one-fourth the width of the glabella;

palpebral l;)l)es about one-third the length of the head, somewhat
nearer the posterior than the frontal margin of the head; ocular ridge

short, and not prominent, it terminates a little l»ack of the antero-

lateral angle of the glabella; frontal limb narrow, very slightl}' con-

vex, and sloping downward with a well defined furrow separating it

from the strong, rounded, thickened frontal rim; four small, shallow

aProc. U. S. Nat. Mus., XXIX, 1905, p. 69.
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pits occur in the furrow, one strong one on each side of the center,

and one faint one opposite the outer edges of the glabella.

Surface finely granulose under a strong lens. The largest head has

a length of 5 mm.
Ohnervatlons.—This species belongs to the forms intermediate

between Ptychoparia and Llo.stracust. It is distinguished from other

species of the Chinese Cambrian by its rounded, strong frontal rim,

and very slightly tapering glal)ella, in the latter respect recalling such

forms of AnomocKve as .1. liitc!< Walcott/' .4. alelnoe Walcott,'' and

A. minus Dames,'' from the Cambrian of Cliina.

Formation and loe<iI!ty.— iVIiddle Cambrian, oolitic limestone; 4

miles south-southwest of Tung-yii-chon, Shen-si, China.

Collected by Eliot Blackwelder.

PTYCHOPARIA INFLATA, new species.

This species is represented by two specimens of the central portions

of the head, exclusive of the free cheeks. The parts preserved indi-

cate that the head was rather strongh' convex, and semicircular in

outline. Glabella moderately convex, with the length and width at

the base equal; the sides converge slightly toward the rather broadly

rounded antero-lateral angles; front nearl}" transverse; surface marked
b}' a clearl}^ defined posterior pair of furrows, which extend obliquely

inward and backward, separating a subtriangular postero-lateral lobe;

a second pair of short, lightly defined furrows occurs about one-third

the distance between the posterior furrows and the front of the glabella;

occipital furrow rather broad and shallow toward the center, narrower

and deeper at the sides; occipital ring narrow at the sides, increasing

in width toward the center where it is rather broad, and slightly

convex; dorsal furrow clearly defined at the sides and front of the

glabella.

Fixed cheeks about one-third the width of the glabella, convex,

rising from the dorsal furrow and curving over to the facial sutures

and the furrows separating them from the palpebral lobes; palpebral

lobes narrow, slightly elevated, and about one-third the length of the

head; ocular ridges indicated more b}' the depressions in front of them
than b}^ their elevation above the general surface of the fixed cheeks;

postero-lateral limb short, and marked by a broad, shallow furrow

within the strong, rounded posterior rim; frontal limb convex, inflated

at the center so as to form an elongate swelling somewhat similar to

that of Agraulos{f) melie (p. 581); the line of demarcation between the

fixed cheeks and the frontal limb is rather indefinite, the fixed cheeks

merging into the downward sloping surface of the frontal limVj; there

is no line of demarcation to indicate a distinct frontal rim.

«'Proc. U. S. Nat. Mus., XXIX, 1905, p. 49.

^Idem, p. 47.

c China, Richthofen, IV, 1883, p. 15.
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Surface smooth to the unaided eye. and under a strong lens slightly

roughened with what appear to be irregular, ino.sculating, ver}'

slightl}' elevated lines, and a few low. scattered tul)ercles. The t3'pe

and largest specimen of the head has a length of It nun.

f)hf<ervati<>ns.—This species at first suggests A(jrtnilos{f) i/ii'Iir{p. 581)

owing to the swelling on the frontal limb, the glabella, however, is

much broader in proportion to its length, and its furrows are those of

Ph/c/ioparitt rather than AgniuJosi.

ForiiKition and local itij.—Middle Cambrian, lower portion of oolitic

limestone series; 4 miles east of Fang-lan-chon, Shan-si, China.

Collected by Eliot Blackwelder.

PTYCHOPARIA LILIA. new species.

This species is represented by a single fragment of a head, preserv-

ing the glabella, the left fixed cheek, and the frontal limb and rim. It

is characterized by the convex glabella, marked by three short, very

slightly indicated pairs of glabellar furrows, and the strong, rounded

frontal rim separated from the glabella by a very short frontal limb.

The fixed cheeks are moderately convex and marked by faint,

ol)li(iuely transverse ocular ridges; palpebral lobes unknown; frontal

lind) narrow,"slighth' convex; frontal rim strong, rounded, thickened

in front, and separated from the frontal limb by a shallow, narrow

furrow.

Surface formed 1»3' a network of fine, irregular, inosculating, very

slightly elevated lines. This surface, when partiall}^ worn, has a punc-

tate appearance owing to the shallow places between the lines. The
type and only specimen of the head has a length of 5 mm.
The associated free cheeks have a strong, rather broad border that

is continued post(>riorly as a strong and rather long spine.

Ohserrations.—This species difi'ers from l^ycltoparia {Llodracus)

^oa?^<« Walcott" in having a broader, stronger frontal rim, and shorter

frontal limb.

ForijKitlnii (Old locality.—Middle Cambrian, Ki-chou limestone, in

brown gray, partly oolitic bed, 10 feet above red shales, supposed to

corr«>spond to the Man-tV) shales of the Shan-tung sections; 4.5 miles

south of Wu-t'ai-liien. Shan-si, China.

Collected by Eliot Blackwelder.

PTYCHOPARIA NEREIS, new species.

This form is represented by several heads, exclusive of the free

cheeks. Glabella and fixed cheeks are moderately convex; glabella

prominent, trunciito-conical, converging very genth' from the base to

the slightly rounded front; surface marked by three pairs of short,

very slightly impressed furrows, and a ver}- obscure, longitudinal

«Proc. U. S. Nat. Mus., XXIX, 1905, p. 83.
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median ridge; occipital furrow shallow but clearly defined; occipital

ring nearly flat, sloping from the shallow furrow slightly upward to

the posterior margin, it narrows at the sides to two-thirds of its width

at the center; dorsal furrow narrow, shallow, and clearly defined at the

sides of the glabella, in front it is little more than the angle formed by

the union of the glabella and frontal liml).

Fixed cheeks narrow, about one-third the width of the glabella,

slightly conyex opposite the palpebral lobes, and merging into the

frontal limb in front of the ocular ridges, and sloping more gently

backward to the posterior furrow; palpebral lobes narrow, about one-

third the length of the head, and separated from the fixed cheeks by

shallow furrows; postero-lateral limb short, and marked by a rather

broad, shallow posterior furrow within a yery narrow posterior mar-

gin; frontal limb short, sloping down to the yery narrow, slightly

defined furrow that separates it from the nearly flat, narrow frontal

rim.

Surface slightly roughened, but from its condition it is impossible

to state whether it is like the surface of Pfi/cJioparia I'llla (p. 588). The
largest head in the collection has a length of 3.5 mm.

ObservatloiDi.—The subrectangular glabella is somewhat like that

of PtycJioparia acJls: Walcott,-' but the short frontal limb and flat rim

distinguish it from the latter species.

It is associated with Ptychojjaria vesta (p. 590), from which it differs

in the form of the glabella and palpebral lobes.

A form closely related to this occurs about 100 feet lower at the

same locality and section.

formation (Oid localiti/.—Middle Cambrian, lower portion of oolitic

limestone series; 4 miles east of Fang-lan-chon, Shan-si, China.

Collected by Eliot Blackwelder.

PTYCHOPARIA UNDATA, new species.

This species is represented by four specimens of the central portions

of the head, exclusiye of the free cheeks. These show that the head

was semicircidar in outline and rather strongly conyex. Glabella

conyex, irregularly subquadrangular in outline, it narrows slightly

from the base toward the front; the postero-lateral angles are rounded,

and the anterior angles more broadly rounded into the slightly curyed

front; three pairs of glabellar furrows are indicated by slight depres-

sions that extend in from the margin about one-half the distance to

the median line; the posterior pair extends obliquely backward so as

to indicate oyal postero-lateral lobes; occipital ring rounded and

strongly deflned, narrow at the sides, gradually widening toward the

center, which is slightly aboye the plane of the surface of the glabella;

occipital furrow narrow, rounded, distinct, and curving slightly for-

«Proc. U. S. Nat. Mus., XXIX, 1905, p. 75.
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ward toward the center; dorsal furrow rather .sharply defined at the

sides and shallow in front of the glabella.

Plxed cheek narrow, and elevated into a ridge opposite the palpe-

bral lobe, which is separated b}- a narrow, curved furrow; ocular ridge

low, narrow, and passing* obliquely from the anterior end of the pal-

pebral lobe to the antero-lateral angle of the glabella; postero-lateral

limb narrow, about as long as the width of the front of the glabella,

and marked b}^ a rather strong furrow within an elevated, narrow

posterior rim; frontal limb narrow, merging in front into the narrow,

slight furrow produced ))y the union of the frontal limb and frontal

rim; frontal rim of medium width, moderately convex, and rounding

down to meet the frontal limb.

Surface appears to be minutely and irregularly punctate under a

lens of moderate power. Under a strong lens it is shown to be formed

by a network of irregularly inosculating, raised lines, that are so

interrupted in places as to give a granular appearance to the surface.

The largest head in the collection has a length of 5 mm.
OhsemHitionx.—This species is most nearly related to Ptychoparia

coinus (p. 586); it differs in having a proportionately shorter glabella, and

a more convex, thickened frontal rim. It differs from Ptychoparia

{Llostracii.^) tlira.so Walcott" in its shorter frontal limb and propor-

tionally longer glabella.

This species is associated with Ptychoparia comus and Solenopleura

fauperata (p. 593).

Formation and locality.—Middle Cambrian, oolitic limestone; 4

miles south-southwest of Tung-yii-chcin, Shen-si, China.

Collected by Eliot Blackwelder.

PTYCHOPARIA VESTA, new species.

Of this species the central portions of the head are known, and asso-

ciated free cheeks and pygidia. The parts of the head preserved show
it to have been moderatel}" convex, and semicircular in outline. Gla-

bella convex," not very prominent, broadly truncato-conical in outline;

antero-lateral angles rounded, front gently curved; between the l)ase

and front the sides are slightly incurved at a point about two-thirds

the distance from the base to the front; three pairs of glabellar fur-

rows that extend al)out one-half the distance from the sides toward the

center are faintly impressed; occipital furrow narrow, shallow, and
transverse; occipital ring narrow at the sides, widening toward the

center where the surface is on the i)lane of the glabella; dorsal furrow
narrow and clearl}- defined at the sides, and shallow in front of the

glal)ella.

Fixed cheeks a little more than one-half the width of the glabella,

nearly flat opposite the palpebral lobes, curving gently downward pos-

«Proc. U. S. Nat. Mus., XXIX, 1905, p. 85.
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teriorly to the posterior furrow, and rather abruptly downward to

merge into the frontal limb; palpebral lobes a little less than one-half

the length of the head, narrow, and separated from the fixed cheeks

by rather strong, curved furrows; ocular ridge low, rather strong,

and extending obliqueh^ forward from the anterior edge of the pal-

pebral lobe to the side of the glabella, just back of its antero-lateral

angle; frontal limb short, gently convex, and sloping down from the

front of the glabella to the rounded furrow formed b}" its merging

with the frontal rim; frontal rim nearly flat and rising at a low angle

from the furrow.

Surface smooth to the unaided eye, finely punctate under a strong

lens. The largest head referred to this species has a length of 9 mm.,
and the specimen selected as the type, a length of 4 mm,, with a width

at the outer edge of the palpebral lobes of 6 mm.
The associated free cheek has the same type of nearly flat rim as

the rim in front of the glabella; this is extended at the postero-lateral

angle into a moderately strong, sharp spine; the bodj^ of the cheek

rises to the base of the eye lobe with very little convexity; it is sepa-

rated from the lateral and posterior borders by a shallow furrow; the

surface is marked by irregular lines radiating from the base of the

eye lobe toward the furrow within the outer margin.

The associated pygidium has a planulate border that merges into the

slope of the pleural lobes; axis convex, about three-fourths the length

of the pygidium, and marked by three shallow transverse furrows that

are continued across the pleural lobes out onto the planulate margin.

Observations.—The general form of the head of this species is much
like that of Piychyparia impar Walcott." It differs in having a flatter

frontal rim, less convex frontal limb, stronger glabellar furrows, and

larger palpebral lobes. From Ptychojjaria {Liostracrts) megalurus

Dames* it diflfers b}^ having a more subquadrangular glabella, and

larger palpebral lobes.

Formation and locality.—Middle Cambrian, lower portion of oolitic

limestone series; 4 miles east of Fang-lan-chon, Shan-si, China.

Collected by Eliot Blackwelder.

PTYCHOPARIA, species undetermined.

This form is represented by a minute head 1.25 nun. in length. It

has an elongate glabella of the type of Pfychoparia tlieaiio Walcott,''

but its palpebral lobes are longer than in that species. It may be the

young of Ptychoparia aclis Walcott.'^

A small head about 2 mm. in length of about the same character as

«Proc. U. S. Nat. Mus., XXIX, 1905, p. 78.

bLiostracus megalurus Dames, 1883, China, Riehthofen, IV, p. 20.

^•Proc. U. S. *Nat. Mus., XXIX, 1905, p. 82.

<^Idem, p. 75.
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the one mentioned above, but differing from it in having a shorter

frontal limb, occurs in the upper portion of the Ki-chou limestone, 4

miles east of Fang-lan-chon, Shan-si, China. The locality of the head

first described is as follows:

Formation and locality.- -^Vvdd\Q Cambrian, in a brown, oolitic lime-

stone near the base of the Ki-chou formation; 4 miles soutii southwest

of Tung-yii-chon, Shen-si, China.

Collected by Eliot Blackwelder.

PTYCHOPARIA(?) MAIA, new species.

This species is represented by one fairly good specimen of the central

portions of the head, to which the description ot PtycJiojxjria? hrornvK

Walcott" applies, with the exception that the latter has broader fixed

cheeks and a flatter frontal rim. P-{f) mala also has short, strong

ocular ridges that are not present in P.? hroimis.

The t3'pe specimen of the head has a length of 4.25 mm.
Formation and locality.—Middle Cambrian, in a brown, oolitic lime-

stone near the base of the Ki-ch6u formation; 4 miles south-southwest

of Tung-yii-chon, Shen-si, China.

Collected by Eliot Blackwelder.

LIOSTRACTJS Angelin, subgenus of PTYCHOPARIA.

PTYCHOPARIA ( LIOSTRACUS) INTERMEDIA, new species.

This is a form intermediate between Ptyvhoparia tolas Walcott* and

]Hychopa7'ia {Liostracus) suhrugosa {p. 592). It is represented by the

well preserved central por.ions of the head of a single specimen. It

differs from both of the species mentioned by having a i^roportionallv

shorter, liroader glabella, with a strong, uniform dorsal furrow about

it, and two pairs of less strongly indicated glabellar furrows; also

in the detjiils of the fi'ontal limb and rim.

The surface of PtycAojjaria (Z.) intei'media is marked by a few

scattered, rather large tubercles and many very fine tubercles. A
head 8 mm. in huigth has a width at the outer edge of the palpel)ral

lobes of 9 mm., with a convexity of 2 nun. al)ove the plane of the mar-

gin of the head.

Fornuition and locality.—Middle Cambrian, upper part of oolitic

formation; Ch'au-mi-tien, Shan-tung, China.

Collected by Eliot Blackwelder.

PTYCHOPARIA (LIOSTRACUS) SUBRUGOSA, new species.

This species is represented by two specimens of the head, exclusive

of the free cheeks. These portions of the head are subrectangular

«Proc. U. S. Nat. Mua., XXIX, 1905, p. 76. ^Idem, p. 82.
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in outline, strong-ly convex. Glabella prominent, strong'ly convex,

with its .sides converging from a width of 0.5 mm. at the base to 4

mm, at the front, in a glabella 6. .5 mm. long, exclusive of the occipital

furrow and ring; front arched, with a shallow pit in the dorsal furrow

where the sides and front unite; the glabella is marked by three pairs

of shallow, rather broad glal)ellar furrows, the posterior pair of which

extends obliquely inward and backward about one-third the distance

across theglaljella; occipital furrow rounded and rather deep; occipital

ring narrow and moderately convex at the sides, gradually increasing-

in convexit}' and width toward the center, where a small node occurs;

dorsal furrow strong- at the sides and in front of the glabella.

Fixed cheeks about half as wide as the glabella at its base, convex

at the center, and sloping genth^ backward to the posterior furrow

and more abruptly downward to the frontal limb; palpebral lobes

central and small; ocular ridge rather strong, rounded, and extending

from the anterior rim of the palpebral lobe obliquely forward across

the tixed cheek to a point just back of the pit at the antero-lateral

angle of the glabella; frontal limb of medium width, slightly convex,

and passing into the rounded furrow within the rounded, strong, convex
frontal rim.

Surface with prominent, line granulations over the glabella and fixed

cheeks, with the exception of the smooth places indicating the glabellar

furrows. A head 10..5 mm. in length has a width of 14 mm. at the

palpebral lobes.

(>})i<ervatwns.—In form this species is closel}^ related to Ptychoparla

{LuMracuH) thraso Walcott." It differs in having a more convex fixed

cheek and frontal rim, and in having a granulated instead of a smooth
surface. From Ptychoparia tolus Walcott^ it differs in having a pro-

portionally more conical glabella, stronger frontal riiii, and finer

granulose surface.

Formation and locality.—'MaA^^ Cambrian, base of Ch'ang-hia

oolite; 2.2^miles southwest of Yen-chuang, Sin-t'ai District, and in

upper part of oolitic formation at ('h'au-mi-tien, Shan-tung, China.

Collected by Eliot Blackwelder.

Genus SOLENOPLEURA Angelin.

SOLENOPLEURA PAUPERATA, new species.

This species is represented by the central portions of the head, exclu-

sive of the free cheeks and the occijjital ring. The portions preserved

show that the head was semicircular, and rather stronglv convex.

Glabella truncato-conical, rounded in front, strongly convex, and
marked by three pairs of very short, slightly impressed furrows; the

fragment of the Qpcipital furrow remaining shows it to have been

«Proo. y. S. Nat. Mas., XXIX, 1905, p. 85. 6 Idem, p. 82.
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narrow and rather deep; occipital ring unknown; dorsal furrow narrow

and rather deej:) at the sides, and clearh^ defined in front of the glabella.

Fixed cheeks about two-thirds the width of the glabella, convex, and

curving gently to the front and back: palpebral lobes central and

small: no ti-aces of ocular ridges; postero-lateral limb about as long

as the width of the gla>)ella, and marked by a sharply impressed furrow

within a nai'row. rounded posterior rim; the line of demarcation

between the front of the glabella and the frontal rim is a rather deep,

narrow furi'ow, no traces of a frontal limb being present: frontal rim

strong, rounded, and broadh' curved in front.

Surface minutely granular, with a few larger granules scattered over

the surface of the glahella, and a iuunl)er of slightly larger granules

scattered over the surface of the lixed cheeks. The type and only

specimen of the head has a length of 3 mm., exclusive of the occipital

Oh^ervations.—This species is characterized l)v the absence of a

frontal liml). and its broadly conical glabella, in these respects differ-

ing from Soloioplexra agno Walcott " and .*n. hcroe Walcott.* It also

dilfers from the two mentioned species by having a more finely granu-

lated surface.

FormatIon and locality.—Middle Cambrian: 4 miles south-southwest

of Tung-yii-chon, Shen-si, China.

Collected by Eliot Blackwelder.

Genus DOLICHOMETOPUS Angelin.

DOLICHOMETOPUS HYRIE, new species. •

This species is represented by a single specimen of the central por-

tions of the head, and an associated free cheek and pygidium. Gla-

bella moderately convex, with the sides slightly converging toward the

broadly rounded front; glabellar furrows faintly impressed; the pos-

terior pair extends obliquely inward and backward. ol)scurely outlining

a subtriangular lobe on each side; also two pairs of short, faintl}'

impressed furrows that extend in at nearly right angles to the sides

of the glabella: occipital furrow shallow, somewhat deeper at the

sides than in the center: occipital ring narrow at the sides, widening

gradually toward the center where it is of medium width, slightly*

convex, and rising l)ut little above the general surface of the glabella:

dorsal furrow shallow, indicated ))v the union of the sloping sides and

front of the glabella with the fixed cheeks and frontal limb.

Fixed cheeks narrow, nearly fiat opposite the palpe))ral lobes, and

sloping gently to the front and ))ack; what is preserved of the palpe-

bral lobes indicates that thej' were elongate, extending about one-third

or more. of the length of the head; a narrow, slighth' elevated ocular

" Proc. U. S. Nat. Mus.,XXIX, 1905, p. 89. '' Idem, p. 91.
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ridge extends obliqueh^ across the narrow fixed cheek; frontal rim

short and nearl}^ flat; the curved angle at the union of the fixed cheeks

and glabella gives the impression that the frontal rim is slightly

concave.

Associated free cheek subtriangiilar, with a long genal spine.

Surface, as seen b_y a .strong lens, slightl}- roughened with minute

granules. The type and only specimen in the collection has a length

of 7.5 mm.
The associated pygidium is transverse, semicircular, and convex;

axial lobe convex, a little more than three-fourths the length of the

P}'gidium, and crossed by three rather clearly defined, narrow furi'ows,

that difl'erentiate three rings and a terminal portion; the outline of

the axis is continued by a low swelling that extends from the end of

the convex axis to the posterior margin; the furrows crossing the axis

curve outward and slightly backward across the pleural lobes to the

margin of the border; the}- are l)roader than the furrows on the axis

and separate three rather clearly defined segments from a narrow

frontal rim and a posterioi- poition back of the axis; border rela-

tively narrow, and sloping gentl}' from the base of the pleural lobe to

the outer margin; it arches slightly inward back of the axis. The
largest specimen has a width of 2() mm., with a length of 14 mm. A
small specimen 15 mm. in width has a less clearh' defined border, and

in other respects resembles the pygidium associated with D. deois

Walcott."

Observations.—This species differs from D. alceste Walcott-' in

having a proportionately longer frontal rim, less distinctly defined

glabellar furrows, and in being less convex. From other described

species of the Chinese Cambrian it difl'ers in having a glabella that

narrows toward the front instead of expanding. The associated

pygidium is much like that associated with D. deois Walcott.^ It

difters in having a narrower, more clearly defined border, and more
clearly defined furrows upon the pleural lobes.

Formation and locality.-~M.\did\Q Cambrian, lower portion of oolitic

limestone series; 4 miles east of Fang-lan-chon, Shan-si, China.

Collected by Eliot Blackwelder.

«Proc. U. S. Nat. Mu8., XXIX, 1905, p. 94.




