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(With 2 Text-Figures.)

The Mollusks deseribed in this paper wore obtained from three
separate localities in Norlh China, as follows:

i:

3:

Yan Lui-T'un, Yi Hsien, Fénglien. Collected by Mr. H. C.
T’an (Loc. 1901). Approximate location: Long, 121° E., Lat.
41° 20° N.

Ling Yuan Hsien, Jehol (Chengtefu). Collected by Mr. T.

O. Chu (Loc. 2103). Approximate location: Long. 117° 58’
T, Lat. 41° N.

Near An Chun, Hun-Yiian-Hsien, N. Shausi. Collected By Dr.
J. G. Andersson (Loc. 59). Approximate location: Long. 113°
35" E., Lat, 39° 40" N.

All three localities lie to the northwest of the mid-Mesozoic

mountain ranges (Yenshan Range® or anecient Nankou, ete., ranges, and

ancient Tsingling ranges) and in a series of basins which very probably lay

within the same general intermontane region. The Jehol locality les between

the other iwo, the following being the approximate distances in a straight

line, in general from N. E. to S. W.

Yi-Hsion to Jehol..coov. e iiiincenivermncncisees con 130 miles.
Johol {0 T YA e veeccinrcceen e raeaerenennne 200 miles.
Yi-Hsien to Hun Yiian.. cceeereeeiiireveienneesenennns 330 miles.

So far as the present collections permit us to judge, the two exireme

localities belong fo essentially the same geological horizon, tbe only species

found in the south-western region, i. e., Hun-Yiian in Shansi, namely

Corbicula anderssoni Grabau, also occurring in the north-casternmost

vegion, i. e., Yi-Hsien in Féngtien, the distance between the two localities

being about 830 miles. The intermediate locality in Jeliol apparently btlzlongs

* This name has been applied fo the late Mesozoic predecessor of the modern Nankou
Range by Dr. W. H. Wonyg,
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to a distinet, and T believe somewhat older horizon, though we have at present
only one specimen of Corbicula (C. jeholense Grabau) to show this.

STRATIGRAPHY AND AGE OF THE BEns

Juwor:  Beginning with the intermediate locality, the horizon of
which we believe to be ascertained, we find bhere the {following succession
according to Dr. Andersson and Messrs, Chu and Tung®.

Urper PORPHYRY BEDS.

JeHoL seriEs. Shales, slates, and sandstone with subordinate con-
glomerates. In the upper part occur thin-bedded paludal beds, forming
platey layers of rock resembling the “Flinze™ in the lithographic limestone

suries of Solnhofen, and these carry a rich fish fauna.
Thickness of entire series.......c..c...... rrevennes reeeenaes 50 to 100 meters

Lowsr PORPHYRY BEDS.

In other sections the fish-bearing beds are found lying unconformably
on siliceous limestone and gneiss (C. Tung).

The only abundant fossils in these beds are two fish, the larger of
which has beon deseribed as Lycoplera jeliolense Grabau, and the smaller,
which is also the most abundant, as L. jeholense var. minor Grabau**.
These small fish are often so numerous that a. slab of about 1 foot square will
show from &0 fo 100 individuals. Besides the fish a few plant remains
provisionally referred to the genus Czekanowskia, fragments of ingects, and
Estheria have been found, and the single molluscan shell hersin described
as Corbicula jelolense Grabau.

The age of these beds was formerly held to be Jurassic, but the
vvidence afforded by the plants, insects and mollusks of the corresponding
fish-beds of Shantung, the fish of which were clearly contemporaneous with
the Jeho!l fish, and apparently derived from them, has led us to assign a Lower

* (. Tung-1923. Bull. Geol. Soc. China, Vol. 2, No. 1, p. §, and J. G. Andersson, Museum
Iixplanations.
= A_ V. Grabau-Lower (‘retaccous Fishes from North China. Paltcontologia Siniea, Series
¢, Vol. I1L.
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Cretaceous or Wealdon age to these deposits. This has been fully dicussed for
the Shantung formations in the preceding paper.

These deposits were laid down in a shallow playa basin formed on
the gently warped surface of the lale Jurassic poneplane,- to the north of the
subdued Yenshan mouniain range, which was formed near the end of Jurassie
time, and which had essentially the location of the yresent Nankou Ranges
north of Peking. This formed the divide between the northern Lasin and
those of Shanfung.

Fexerren: A similar warp-basin, lying 180 miles farther to the
northeast, ix that of Yi-Hsien, in Féngtien. The stratigraphy of this basin
has been studied in some detail by Mr. H. C. T’an from whose noles the
following section is reproduced (in descending order) :

Fineriex Vorcasic Sgries. Lavas, tuffs and tuff-conglomerates
with intrusions.

Disconformity

Yiasien FormaTioN. Gray sandstones and conglomerates at the
top, passing downward info yellow and gray sandstones and
clays, and consisting ai the lase of gray and yellow sandstones
and gray and greenish cloyey shales. Some distance below the
middle are yellow and gray thin-bedded sandstones, white-gray
and greenish clayey shales, and dark-gray shales containing
the gasiropods and pelecypods herein described, together
with coal-seams, and igneous infrusions. Tofal thicknes
BXPOSEA. .euvensrenirnraniensrnnsasennns SRR 900 meters.

SuBIACENT BEDs—n0t exposed.

The fossiliferous beds of the Yihsien Formation exposed at Yang-Lui-
T'un, consist in part of dark gray rather massive clay shales, crowded with
pelecypods and rarely with specimens of gastropods. Only a single species of
polecypod seems to be common in these shales, this being the species herein
deseribed as Corbicula anderssoni Grabau. The specimens range from
young individuals to adults, the measurements of which are given below. All
the shells are more or less crushed and flattened, but the shell-surface is
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generally preserved. With these oceur occasionally small shells which may be
veferable to Pisidinm, but they are too mperfecily preserved for description.
The only gasiropod noted in these shales is too much erushed for determina-
tion, lmt appears lo le referable to the genus Vivipara (Paludina).

With these shales, and apparenily interbedded with them, are cal-
carcous beds several inches in thickness, and composed almost entirely of
sholls of several species of the fresh-water gastropod Campeloma embedded in
a fine argillaceous calcilutyte. These Campeloma beds are structureless, the
shells Iying in all positions, and they evidenily represent local accumulations
of dead shells in the shallow waters of the basin. They are not worn,
though occasionally specimens were crushed subsequent to entombment. The
lime of the mud which cements these beds is not derived from the wear of the
sholls themselves, but is of extrancous origin, and probably represents chem-
ical precipitation. It may, of course, be due to segregation by calcareous
algee, the structure of which has heen entively obliterated, as is commonly the
ease in modern Chura marls. The presence in the matrix of minute
particles suggestive to some extent of spove-capsules, may bear out this supposi-

tion.

While <hells of Campeloma predominate, there are also occasionally
present peleexpud shells apparendly of the same species as those found in the
shale. Other fossils have not been noted. The species of Campeloma

described are as follows:

1:  Campeloma elavilithiformis Grabau (sp. nov.)

2: (. fengtienensis Graban (sp. nov.)

3:  C. yihsiensis Grabau (sp. nov.)

4:  C. fani Gralan (sp. nov.)

Of these no. 3 appears to be the most abundant, the others being of
occasional occurrence. All the forms are closely related and they may

represent merely mulations of a common stock. However, for the sake of

emphasizing the distinelive features they ave deseriled as separate species.

The character of the fauna suggests an Upper Cretaceous age for the
formation in question. The nearest allies of our forms are found in the
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Laramie beds of western North America, and while it is not helieved that the
horizon is necessarily as late as that of the Lavamie heds, the Uppor
Cretaceonus age seems to be indicated, Nevertheless, beeause of the limited
number of species, we must concede the possibility of an carly Crataceous, if

not Iafe Jurassic age.

Ttis & fact of considerable interest, that not a singlo speciox of ihis
fauna has been found in eommon with the Upper Cretaceons mollusean faum
of the Shantung basin described in the preceding paper. If they ave of
equivalent age, this may be oxplained by the fact that the fwo basins were
separated by the ancient Yenshan mountain range which, though probably
subidued in Upper Cretaceons time, nevortheless formed an effective bavrier
between the hasins. The Shantung localities lie only about 260 miles south
cast of Jehol or 240 miles south of the Féngtien basin, vot the separation wax
complete. The same effectiveness of the harrier is noticeable in the character
of the fish faunas of the Lower Cretaceous horizon of the Shaniung basin
when compared with the conteraporaneous fish fauna of the Jehol basin on
the north of the hacrier. This is more fully discussed in the monograpl on
ihe fish faunas above referred to. On the other hand, the Shantung basing
seem to have several species in common with the far dixtant Szechuan hasin,
from which they are sepavated Tw an interval of more than 800 miles. This
Szechuan basin is, however, on the same side of the mountnin larriers
of the period as were the Shantung basins, i.e., to the south of them, xo that

inter-communication was apparently more easily effected.

N. Baanst:  The fossiliferons formation of this basin is exposed near
An Chun in Hun-Yiian-Hsien, north Shansi, where the specimons herein
deseribed were obtained by Dr. J. G. Anderscon in 1922, The formation is a
compact argillutyte of dark purplish-gray color, very massive and with
conchoidal fracture. ‘The only fossil found abundantly is ihe pelecypod
Corbicula anderssoni Grahau, theso Shansi specimens heing taken as the
types of the species. The shells are well preserved, embedded in all positions
in the mud, either as separate valves or with both valves in conjunction.
They are usnally brilliantly white in color forming a sirong contrast with the
rock. Occasionally, however, they ave siniuud‘yullow by iron oxide. The
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surface characters are well preserved and the internal structure is sometimes

ascertainable.

Although somewhat smaller on the average than the Féngtien shells,
they agree with them in all essential characters, and I do not think that more

than one species is represented. No other species have been recognized.

This specific identity suggests that the formations of tbe two
locatities are essentially contemporsneous, and the Hunyiian formation of
Shansi is therefore likewise referred to the Upper Cretaceous. As above noted,
the two localities are 330 miles apart, with the Jehol region lying between
them. They apparently belonged to the same general infermontane basin.
The relationships of these straia to the ofher formations of the region, are as

yet undermined.

DESCRIPTION OF THE SPECIES
Clags PELECYPODA
Order TELEODESMACEA Dall
Family CYRENIDE Gray
Genus CORBICU LA Megerle
Corbicula anderssoni Grabau (sp. nov.)

{Text Figs. 1a-b.)

Shell small to medium-sized, moderately convex, the greatest con-
vexity above the iddle. Ouiline subelliptical with the beak helow the
wmbonal line and turned forward to a somewhat more marked degree than in
ihe ecommon modern Chinese species of the genus. Its posifion is in the
anterior third of the shell, In front of if is a marked, though not deep or
broad depression, continuing a5 an oblique concavity to the front. Anterior
end of less height than posterior, rounding vegularly into the ventral margin.
Hinge line siraight, extending for the greater part of the length of the shell
behind the beak, and bending rather abruptly into the posterior margin,
which is broadly rounded or even faintly subtruncate, hut passes with a
regular ronnding inlo the veniral wargin.
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In the right valve there are two well marked, rather narrow and
sharp lateral teeth, seen in the posterior portion of the hinge, lying paraliel
to the hinge line, and with a somewhat broader channel between. The
lower of these teeth is generally the stronger and move confinuous, the upper
one being somewhat thinner and not extending as far back as the lowoer
(specimen cat. 418). Above the upper iz a broad channel before the hinge
margin is veached. In this respect the hinge is very similar to that of C.
subelliptica Meek and Hayden of the American Laramie. Tn the specimens
from the Yihsien shales, which are generally much flattened, the space
between the two feeth of the right valve appears to be somewhat wider, the
corresponding footh of the left valve being stronger than -either of those in the

Tight valve. In a Shansi specimen (cat. 419-a) the lower of the posterior
teeth continnes as & low curved ridge for some distance parallel to ihe

posterior margin.  Anterior tooth simple.

Figs. la-lb, Corbicula anderssoni Grabau. a, right valve, holotype from
Shansi X 2; b, right valve from Féngtien, X 2; le, Corbicnda jelolense Graban,
Internal molds of both valves showing the form and deep impressions of the
lateral tecth. Jehol shales, Jehol, X 23
Left valve with 3 obliquely converging cardinal teeth and a single,
rather sharp posterior lateral tooth. The crenulation of the teeth, characteris-
tic of modern species of the genus, is not visible, though in & few cases it
appears to be faintly indicated. This non-development of the crenulation is
however, a feature characterizing many of the fossil species referred fo this
genus.

Measurements: The following measurements in millimeters show
the variations in size and form of this species.
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. . . Féngtie Laramie
i Shansi Specimons ongtien | garemte
Bpecimen No. { 1 2 3 4 s o . . 2 N 1
1(417) {(419a)|( 419 )3( 420 ) (421)
Tength 18, 12 10. ‘ 10, 12, 106 | 122 | 15.5 § 125 { 1. 20.
Height 18, 10. T 8, 93 | 741 95§14 85 12, 155
t | .
Beak to front | 3. 4. 25 251 384 ] 32 3.8 35| 35 16.
Length of hinge-! ! i
line 7. 6. 8. (£ 2 JOUE B | A R G, 8. 13.

Ratio length to {‘
height (=1) | 184 1.201 143| 125} 120! 140! 130

: : ;

L10] 147{ 125

No. 11 is a specimen of Corbicula subelliplica from the Laramie of
North Ameriea. Nos. 8-10 are specimens from the Yihsien shale of
Kéngiien and are more or less erushed, hence the proportions ave not those of
the original shell, Lut of flattened individuals. In spite of this it is probably
true that the shells from tho Yibsien shale are somewhat larger as a whole
than those of the argillutyte from Shansi, where they are preserved in an
nuerushed condition. No, 9 ix the Isast crushed and corresponds fairly well
with the dimensions of some of the larger specimens from Shansi. A
specimen from the gasiropod limestone of these Jieds, in which the original
contour of the shell is preserved, has a height of 18.5 mn. which corresponds
to a length of perhaps 16 mm. or nwre, though this is not fully preserved.
Aun carlier stage of this shell however, measured on ihe growth-lines, has a
length of 11.3 mm. and a height of 9.5 mm., giving a proportion of 1.19:1,
while a still earvlicr stago measures 6.3 and 5.mm. respectively, giving a ratio
of 1.26:1.  All (hese specimens show the posterior subtruncate margin and in
spite of the rather marked variations, I do not think that more than one
species is represented.,

Surface of the shell marked by very fine and subregular eoncentric
variciform  undulations and a few stronger growth interruptions. The

suvfece-marking is like that of modern Chinese speeiesof the genus but finer.

The species has the general form and proportions of Corbicula
subelliptica Meek and Worthen, of the Laramio beds of western North
Ameriea, though the slightly subtruncate character of the posterior end seen
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in most of our specimens is not seen in the Laramie form so far as illustra-
tions permit us to judge. The measurements of a typical form of the
American gpeeles are given in eolumn 11, from which if is seen that though
larger, the proportions are like those of the Chinese species. The dentition, as

already noted, appears also to be similar.

Horizon and Localities: The gpecies is common in the Hunytian
argillulytes of Hun-Yiian-Hsien, Shansi, being mostly well preserved and
unerushed.  There are scarcely any other organisms in this vock except what
appears to be young shells of this species. A ecrushed gastropod and
fragments of another larger shell (Physe?) have heen found, hut ihe
characiers of thexe are not determinable.  These specimens were collected by

Dz, J. G. Andersson in whose honor the species is named.

In the Yihsien shales of Féngtien this species also appears te be
common, but the specimens are all more or less erushed.  The individualy are
asa rle somewhat ]:u-gér than the Shansi specimens hut a part of {his i due
to the flattening of the shell, Associated with these shells is a large species
of Paludina and a small Npharivum?. In somewhat more caleareous bedx
of the same formation four species of Campeloma occur, these shells heing
sometimes so abundant as to form a shell layer. These specimons were
collected by Mr. H. C. T?an.

It is difficelt to delermine the precise age of these faunas.  That thoy
are Cretaceons admiis probably of litile doubt, though Toth tho genora
Corbicule and Campeloma have Jurassic represontatives.  Neverthelesy, the
character of the pelecypods and the presence of & number of species ol
Campeloma points rather tu a Cretaceous age. The Corbicula, as already
noted, resembles most closely an American Laramie speciés, while some of the
species of Campeloma also show relationships o Upper Crelaceous speeies og
America  Until further evidence then is obtained for more precise paralleliza-
tion, we may regard these formations as representing a fresh-water Upper
Cretaceots horizon.

* T.S. Geol. Surv. Terr, Vol. 8, and 3d Ann. Rept. U, S. Geol. Surv. Pl. 20, Figs. 1v, 11,
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Corbicula jeholense Grabau (sp. nov.)
Text-Fig. lc.

This species is represented only by the internal molds of both valves
of onc specimen, the valves, siill in conjunction, having been spread apars.
The form and character of the hinge are well shown.

This form is smaller than the preceding species and of proportion-
ately greater height. Greatest length a little above mid-height, The beak is
sitnated about one third the length of the shell from the anterior margin, and
is slightly curved forward. In frond of it, the shell margin descends rather
rapidly to the line of greatest length, while behind the beak the hinge margin
is gently curved to within a short distance of the posterior extremity of the
shell. Posterior end of the shell regularly curved, showing no signs of trun-
cafion such as is fonnd in O. anderssoni. Frontal margin of the shell
curved to ahout the same degree, both fronfal and posterior margins passing
without any abrupt change into the somewhat more broadly rounded ventral
margin. Contour of shell moderately and regularly convex, the greatest
convexity at about two-thirds the height, and slightly in front of the mid-
length.

Lefi valve with a strong gently convex (dorsad) posterior lateral tooth
and an equally strong slightly coneave (dorsad) anterior lateral. Tnthe right
valve the anterior socket is defined by a rather promounced, gently concave
lateral footh below, and by a fainter one above. The posterior socket is likewise
bonnded below by o rather shrong gently convex tooth which extends from the
beak to the posterior margin of the shell, hLut is most pronounced in the
median area. The bounding ridge or tooth above is less shavply defined.
The sides of the lateral teeth, and the borders of their sockets in the right
valve, appear to be faintly noiched transversely. Cardinal teeth not well
preserved, apparently two in each valve, nof, or only very faintly hifid.
Musele sears not determinable. As the shell is only represented biy internal
molds, the surface sculplure is not shown, but from the inpressions it appears
that the shell was thin and marked only by fine concentric growth-lines.

Measurements: The following measuremenis have been obiained
Longth 7.5 mn., height 6.3 mm., distance of beak from front 2. mm
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Length of posterior lateral tooth 4.5 mm. As shown by these measurements,
this species has somewhat different proportions than those of . anderssoni.
In that species the proportion of height fo length ranges from 1:1.20 t0 1:1.43
for the Shansi shells, with an average in seven individuals of 1:1.32 and from
1:1.10 to 1:1.47, in the Féngtien forms, with an average in four individuals
of 1:1.28. The rafio in the present specimen is nearly 1:1.2. On the whole
then the present species appenrs to be proportionately shorter than is the ease
in (°, anderssoni, although the proportions fall within the range shown by
thiat species, The most marked difference however, is the rounded posterior
margin of C. jeholense as compared with the subtruncate margin of C.
anderssoni.

Horizon and Locality: In the Jehol fish-beds of Lower Crelaceous
age at Jehol in North China (Cat. 633). Only one speeimen, and ithat an
internal impression, has heen found.

Class GASTROPODA
Fam. Viviearing Gill.
Genus CAMPE LOM A Rafinesque
Caempeloma clavilithiformis Grabau (sp. nov.)
(Text-Figs, 2a, b.)

Shell of medium size, high-spired, with the whorls embracing to the
ambitus; apical angle of young ahout 59°,%of adult 42°, Apex decollated
ahove a sepium, leaving 5 whorls. Pirst preserved whorl rounded, low, and
embraced by the next up to the ambitus; exposed part about half as high as
the diameter. Second preserved whorl also rounded above, more than twice
as high as first. Both first and second preserved whorls marked hy delieate
fine regular riblets, seen only under high magnification. The riblets stand
vertically butf are gently concave forward in the centre and they average four
or five to 1 mm, (Fig. 2b). The next two whorls are so gently convex as lo
appear nearly flaf, and the suture between them it scarcely depressed. The
last half of the body-whorl develops a distinet subsutural shelf, while the
shoulder of the whorl becomes quite flat but not vertical. The shoulder is
separated from the lower part of the whorl by & blunt and nof pronounced,
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though disfinet, angulation. The last three whorls show lines of growth
only.

Length of sheﬁ, exclusive of decollated apex, 14 mun., length of
body whorl 7.5 mm., greatest diameter of body whorl 7.8 mm.

This speeies resembles Campeloma wmuliilineata Meck and
Haydon from the Laramie of western North Amervien, which has the same
subsutural shelf developed in the last whorl. That'species has, however, a
greater apical angle (50° or more) and is also a much lavger shell. It also
shows spiral Tines which are not visible in our shell.

Horizonw and Lecalify: Tn a ealeareow: layer in the Yihsien
formation of Fpper?  Crelaceons age, Yang-Luwi-T'un, Yih-Hsien-Féngtien.
H. C. Tan Coll. (Mus. G. 8. Ch. Cat. 422-(1)),

Campeloma fengtienensis Grahan (sp. nov.)
(Toxt-Wig. 2.}

Shell high-spired, similar 1o the preceding in general form, wilh
seven whorls including the minute apical whorl. Apical anglo of adult 42°,
the young somewhat higher. Apical whorl minute, rounded; seeond whorl
roundel ; third somewhat flatter, embracing the seeond fo below the ambitus,
thus producing 2 deeper suture than in suceeeding whorls,  Succeeding
whorls flattened, only the shoulder exposed, each whorl embracing to the
ambitus of the preceding whorl, which is characterized by a blunt <houlder-
angle, Tn the fourth whorl beging a faint keel-like projection of the shoulder
angle, appearing as o thickened spiral line which is seen just above the
suture  In the fifth whorl this keel becomes pronomnced, forming a thick
ridge ahove the sutuve. In the 6th whorl it has again become faint and
disappears in the seventh or body-whorl where only a blunt angulstion
remains, The flattened shoulders with the faint impression of the sutuves,
produce u slender trochoid form of spire. Below the shoulder-angles the
Body-whorl i+ regularly rounded to the umbilicus whioh is, however, covered
by the inner lip.

- The fine ribbing of the early whorls is searcely shown in this species,
Exceedingly fine spiral lines are discernable on the body-whorls but the shell
is ehiefly marked by very delicate, subregular growth-lines.
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Several other specimens, apparently of this species, liave a slightly
greater apical angle in the adult, this ranging from 44° to 45°, while the
young has an apical angle ranging as high us 51°. The keel of the 4th and
Sth whorls is well shown., The growth-lines in the adult are also xomowhat
coarser than in ihu type, resembling in this respect the growth.lines of ihe
next species. It may be that these two grade into cach other and the forms

described represent only extremes of variation.

& a

Figs. 2 a, b, Cunpelome clarilithiformis Graban, «, shell with apical
whorls wanting X 2; &, uppermost two whorls preserved, enlarged X 6 to
show the fine ribbing; «, Compeloma fenytienenss Grabau, entive shell X 2;
d, Campeloma pihgivnss Grabau, shell with apical whorls wanting % 25 »,
Canrpelmaa fewi Graliau, futernal mold of shell with apieal whorls wanting X 2.

This species is characterized by the marked ~houlder angulation,
whicly, i the inteimediate (neanic) whorls, ix furnished with a stout keel:
by the flat shoulder of the later whorls, which embrace 1o ibe shoulder angl,
and by the smooth character of the adult except for growth lines. Length
of type 13 mm., greatest diameter of hody-whorl 7.5 mm.

Thix shell may be compared with C. producie While from the
Laramie beds of western Novth America. That species, however, grow to
larger size and shows a very faint conshrietion of the whorls just below the
sutare.

Iovizon and Localily: Aswociated with the preceding., (Type
Mus. G. S. Ch. Cat. 422-(2)).

Campeloma yihsiensis Grabau (=p. nov.)
{Text-Vig. 2d)

Shell similar to the preceding Lut more robust with an apical angle
of 52°-53°. Earliest whorls not preserved in the type, which shows only four
whorls. The first of these is rounded above, showing that the suture above
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it was rather strongly impressed. This is shown fo be the case in a specimon
in which part of the preceding whorl is preserved. It becomes somewhat
Hattened fowards the ambitus, whichis characterized by a moderate angula-
tion. The second preserved wharl (probably the 5th of the eniire shell) has
its shoulder flattened, and embracing to the angle of the preceding whorl, the
suture being scarcely impressed. The shoulder angle of this whorl ig strongly
marked and in places constricted into a faint, or even pronounced keel, by a
delicate impressed line above it. The next whorl is again more rounded,
ombracing to immediately below the shoulder-augle of the preceding whorl,
the suture being slightly impressed. The final or body-whorl is still more
strongly impressed, and the shoulder angle faint or almost obsolete.

Surface marked by rather coarse irregularly spaced growth-lines,
which, however, are more uniform and regular in the earlier whorls. A few
faint spiral lines ave discernable on the last two whorls, these being scarcely
pronounced enough to be called spirals. )

This species resembles C. fengtienensis in the general character of
the whorls and the development of an incipient keel in the neanic whorls, a
feature much more proncunced in C. fengtienensis. The present species
has, however & much larger apical angle, and the surface is marked by much
coarver and more strongly curved growth-lines. These differences may of
eourse be due to difference of sex, Length of shell exclusive of apieal whorls,
13 mm. (original length perhaps 16 mm.), greatest diameter of body-whorl
§. mm.

Horizon and Locality: Associated with the preceding in the
Yibsien formation of Yang-Lui-T*un, Yih-Hsien, Féngtien. Coll. H. C. T’an;
several speciizens. The age is probably Upper Cretaceows. (Type Mus. G. 8.
Ch. Cat. 422-(4)).

Campeloma tani Grakau (sp. nov.)
{Text-Fig. 2e)

Shell high-spired when complete, with 6 or 7 volutious (only -4
preserved in the type speeimen); apical angle 40°. Whorls gradually and
regularly increasing in size, rounded, with no demarkation of a shonlder, and
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embracing slightly below the ambitus, with the result that the sulure is of
moderate depth.  Surface smooth, growth lines very fine,

This shell is readily distinguishcd from the others previously des-
cribed by the round whorls, well-marked suture, and absence of angulation
especially in the young. In the last whorl a faint angulation may oceasionally
develop. The apical angle varies somewhat, being in some eages as high as
45° and appearing even greater in slightly crushed specimens. On the other
hand a more slender shell with an apical angle of only 38° otherwise shows
the characteristics of this species.

Length of type, exclusive of apical whorls, 16 mm.-original length
perhaps 19 mm; greatest dismeter of body-whorl 9.5 mum. - The species is
the most primitive of those so far described, the young (neanic) whorls being
rounded, whereas, iu the praceding two, they are already angulated, a feature
which does not appear in the present species until the adulf (in some cases),
while the keel never develops.

Horizon and Localily: Associated with the preceding, The
species is named after Mr. H. C. T’an who collected these faunas. (Type,
Mus. G. 8. Ch. Cat. 422-(8)).



E A+
HENF P LT RE SRR B NEEE QR IR ER B TRE ISR CEINE
RER SRS
HE SREEEEIEIEREENIGETOE | BEENE DR ERREST co-
bieula anderssoni Graban B4 S S I NSRS B QT E @A RGNS
KR NEICE R KO REEER) REE RS T B T
KERENS BRI e RigR
KB
1. Corbicula anderssoni Grabau. (189, [Flla-b)
2.  Corbicula jehoense Grabau (189, [&llc)
o
Campeloma clavilithiformis Grabau (198, [Fl2a-b)
Canipeloma fengtienensis angﬁ 19578, [B]2)

Campeloma yihsienensis Grabau (6958, [H2d)

& oo w

Campeloma tani Grabau (Y96, [E%e)



o | PR Vivipara (Paluding) RIS ESEIBIRIK LIRS N RS
ST B 4T A B 5 S R S R B Compeloma NEFIRLERRRN SR B
| {EREN RS ERSS SRGER L EFE NE L TR RS BN T R KN
RO EXFRNERER KL EK RSN SR ERENS S RERFRRE K 2Ry
N Chars SIS IR N @S S RN T GERN 1 18
SN Compeone £ EICEIBREERNRREL RN Campeona {Ti-FigE
1. Campeloma clavilithiformis Grabau
2. (. fentienensis Grabau
3. O. wihsienensis Grabau
4. O tani Grobou
SERESR)IREEE SR 28N K EEY
PR N ST N 4t N BRI 1 b N TR R 3 ) e E
FRIENG K% BRRNSE RS IR RS e ER o NI - IR R
BAEMR R K i N |
TSR NER HORERENERE KOREE=NBE<OORE TR EH#IK
REEEEE I THRNSRER - THRNEYCEE | ERSEsE Eeter@sEs
AR KR R



Eo Ll
SN2 e e N S Tl R e o ) @ T T R | R
Ei NN ¢ 2R EERE R E SRS NE R SR N L - TR SR SR
- mie
men N e awesEE R T SRR ENE O IREE T I NERED RS
SRR I A T R | M K B T T R R R
BMIK REEE NE S 1 DEES | NOK RS NE SRR Sl K Sl
PRI KRR K R R N < B
K 1
e I I R M - I R R K R O E R R K O SR D
IR R SO R e R KO K IR S S
TR KGR G - R N BRI R r e E
NI ET erecemessrrssessisssarsmsasessesissassssssssssasesscesanes St Nl B SO0 K
(e it e
BN NATIC R | AR K it N S A R R BRI A S R B s
¥ENANGYE Corbiculn anderssoni Graban om@ﬁ.Mxi %ﬁmﬁﬁﬂ»ﬁ&%ﬂﬂﬁ%&&%ﬂ@ﬂ@ﬁmﬁzm“ﬁ
ERHRGEE LRI | B Pisidiun N& &L 0EIER N EERER K S B o



ll\

FESENIHRESREIN
B EN SRS K R
lexmsmee  weeman

e | Seubie R e
D) NE Gl i R S8 R
T RENRTEERTUCIENG GITERNEDES @, y%mﬁgaumz
- %mﬂ.&ﬂm@mm.ﬁz Corbicula anderssons Grabau .ﬁﬁmif?_%ﬁmﬁ ﬁ&&mnﬁz.ﬂ%ﬁ
S HFENGEROK | EENEFERECRER EN .3
S St N e e 2R %
FE SRR NSRRI E N R EE ‘
=, - aﬁ1$ﬁazﬁagm%&,%mﬁﬁam&m;ﬁw,‘ m@%@ﬁmﬁﬁ
Hm ﬁﬁrmﬁmx ..................................................................... o ga x, e 4 1 EAAR
= G SENORRE K e R QI KRN
HH.M_W. MﬁmilmZquuﬁni»ﬁaﬁgﬁ#ﬂgE Lycoptera jehoense Grabau ]%@B Lycoptera jehoense var.

minor Grabaun JﬁZﬁEaﬁﬁmﬂEﬁﬁ.ﬁ, | R NEH -4 1 Eﬁzb&ﬂﬁﬂ,ﬁ*ﬁﬂ ZESRR)
SRR Czekanowskia E.Eﬁ Estherin .Zmnuﬁﬁ Corbicular jehoense Grabau~

2 48 8 @ 2411






EE 2 W R e BRIl

FESENITIHRS &2 82K

ME+E+1Im BERIURERMdEEER






