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INTRODUCTION.

fessor J. G. Andersson mentions a striking mussel bed near Ho Ti Tsun, Yitan Chil

Hsien, S. Shansi, and reports also the stratigraphical facts concerning this locafily. The
bed in question lies beneath interstraified beds of loess and gravel of about 20 metres
in thickness and is itself 2 metres thick. Beneath the mussel bed there follow 2.5
mefres of coarse gravel, and at the bottom of the section a coarse eocene conglo-
merate of 17 metres. The mussels are imbedded in gravel and sand and »many of
the big shells were seen standing edgewise in nearly vertical position».

Prof. Andersson is cerfainly quite right in his supposition that »one or two of
the species are identical with those determined by Dr. Dall from the San Men col-
lection. The Ilatter comprises large bivalves about which Dr. Dall writes (cf. Anders-
son, L. c. p. 119): »There are three species, all near to but not exactly like species
now living in China. We have not specimens of the living species enough to determine
the limit of variation but the differences are such as to suggest that the fossil forms
are the ancestors of the living ones and probably of early Pleistocene age. The spe-
cies are as follows: Quadrula near Q. spurius Heude, Quadrula near Q. affinis
Heude, Cuneopsis near C. capitatus Heude.»

Though [ have not examined the original San Men shells, the species determined
by Dr. Dall are, I think, no doubt identical with some of the shells from Ho Ti
Tsun. From that latter locality prof. Andersson has sent a large collection to Sweden,
comprising not only the species recorded by Dall but also other fresh-water mussels
and a couple of land shells. Singularly enough, the collection comntains no fresh-water
gastropods except a smail fragment. The big mussels are in a very fine condition
with the sculpture excellently preserved; a great many are complete having the valves
paired and closed, the shell thus being filled with a coarse and loose red-brown
sand. No difficulty is encountered in removing the contents and clearing the inside of
the valves. In a few cases the hinge teeth have been eroded to the same level as the
shell margins probably by means of wind-drifted sand.! But as a rule the hinge cha-

lN HIS =ESSAYS ON THE CENOZOIC OF NORTHERN CHINA. (1923, P. 119), pro-

1 These shells were cerfainly taken from the upper surface of the mussel bed.
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racters are in a very good and injured state. Otherwise the shells in all specimens
are strikingly heavy and show a somewhat loose structure, the lime having a ten-
dency fo crumble into fibrous or laminate fragments. No cuticula was preserved
in any case.

I have reproduced the valves both from without and from within, in order to
demonstrate the chief characleristics of the hinge, which in all Bivalves are of syste-
matic importance. In a paper of 1918 I have discussed the homologies of the hinge
elements of Unionidae and other fresh-water Bivalves, and in the following pages I
use the terminology introduced in that publication. For the denomination of the hinge
elements 1 consequently accept the method of Bernard described by him in 1895.

From a geographical point of view the occurrence of these shells at the border
of the upper Hoang-Ho is of interest, since the recent relatives of the species in ques-
tion are widely scattered from this locality. The large bivalves thus occur nowadays
in the coastal areas of the Hoang-Ho and the Yang-tse-kiang systems. From the latfer
tract Heude has described an abundant fauna. In Heude's work, fandamental for
the hknowledge of the recent fluviatile fauna of China, is described also one of the
present fossil forms under {he name of AMycefopus carinatus. With this species I be-
gin my report on the fossil fauna.

It only remains to add some remarks as to the age of the formation in question.
Dall has based his opinion of the Pleistocenic age of the bed on a very scanty ma-
terial, but neveriheless he has deduced its dating with great accuracy. Considering
the relations of the fossil fauna fo the recent fauna, we find that the former con-
tains species exactly identical with recent ones fogether with types different from the
recent relatives and seemingly their ancestors. The general appearance, foo, supporis
the opinion that the fauna was favoured by a warm and humid climate. These facts
seem to indicate that we have rather to date the formation containing this fauna to
the upper Pliocene.

The photographs of PL I~V have been retouched by Messrs G. Liljevall and
S. Ekblom.



FAM. UNIONIDAE.

Solenaia carinata Heude.
(Plate L)

Heude figures (I c. pl. XXI) the posterior half of a fragmentary left valve from
inside. His description is very briel: »Dorso carinato-plicato; impressione posteriori
rotundo-marginata, profunda. Obs. Je ne posséde qu'un fragment de ce grand myce-
topus. Je le publie afin de provoquer les recherches des amateurs. Ce fragment fossi-
lis¢ vient probablement des lacs de Mien-iang-tch'eou (Hou-pé); se frouve au Kiang-
si, riviere de Foutch'eou?»-

No further records of this species seem to be available in the literafure. Simpson
(1900) includes it in the genus Solenaia (cf. below).

The present collection contains 6 complete specimens, a couple of them broken,
the largest one measuring 30 cm in length and 12 cm in height. The specimen re-
produced on the plate is smaller: L. 28, H. 8, crass. 4.2 cm.

The shell is very heavy, elongately wedge-shaped, rounded acuminated in iront,
abruptly truncated, sinuous and obliquely rounded behind, widely gaping posteriorly
and in the foremost half of the under side. Dorsal margin very slowly convex, under
side slightly concave in the anterior half, gently convex posteriorly. Beaks depressed,
obscure, situated in about } of the shell length from anterior end, indistinctly sculp-
tured with low concentric waves. The sculpture of the shell consists of incremental
lines only, close and regular on the lower half, becoming rougher and irregular on
the median and hind part, here causing a concentric wavy sculpture. No umbonal sculpture
is to be observed. Behind the umbones, in about the middle of the shell length, a slow
dorsal crest appears, rising higher and growing broader towards the posterior marginal sinus.
On fhis crest the incremental lines form strong curves corresponding fo the sinus. In
the end of this crest one can observe that it has been open interiorly in young spe-
cimens; as growth passes on, the internal furrow becomes more and more filled
with lime and obliterated. In Heude’s figure it is somewhat more obvious than in the
specimens at hand.

The ligament has been very strong and occupied nearly all the dorsal margin
behind the beaks. It presents a peculiar character: In the median part the ligament
forms lappets intruding between the valves and fixing themselves on the inside of
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the hinge line thus interrupting it for about four times as oblique fissures (cf. figs. 2, 3).
The hinge is edentulous. The inside of the valves has a vivid bluish pearly lustre
and is quite smooth, except for a pair of low cresis running diagonaily from the
middle dorsal side to below the posterior adductor scar. A more or less distinct furrow
running backwards to the sinus marks the site of the dorsal carina.

The muscular scars are very distinct. The anterior adductorial one is bipartite
and very oblique and extends with its upper end far behind the beaks: behind its
upper end appears the scar of the anterior retractor pedis. The longitudinal anterior
protractor scar is situated in the middle of the shell height. Inside the middle part
of the dorsal margin is a row of small elongate scars of the pedal elevator muscles.
The posterior adductor scar has a triangular shape, its upper portion is united to the
posterior retractor scar without demarkation.

All recent Chinese Solenaias have a rather thin shell; further they fack the dorsal
carina of the present shell and iis corresponding posterior sinus; instead they possess
a diagonal low ridge somewhat more ventrally. This ridge is, in reality, rudimentary
also in S. carinafa and may be seen as a row of small swellings below the crest.
The fossil species thus occupies a position apart from the 1ecent Solenaias, and, ac-
cording to its less accentuate straightness, is more primitive in habitus.

On the affinities of the genus, however, the fossil species does not throw any
light. Its dorsal carina gives it a striking resemblance to the African genus Chelidon-
opsis with two recent species from Congo. Here, however, the carina seems to
correspond to the diagonal ridge in the recent Solenaias rather than to the crest of S.
carinata.

The Chinese Solenaias are unknown from the anatomical point of view, but the
typical species, S. soleniformis Benson has been investigated by Ghosh (1918) and
Prashad (1919). For the typical species, on account of its anatomy, the latter author
quite unnecessary constituted a new genus Balwantia.

Anodonta woodiana Lea.

One shell, somewhat fragmentary, measuring in a complete state about 110 mm
in length, exhibits all the characteristics of the iypical species: the straight umbonal
concentric ridges and the faint posterior radiating ribs. The crassitude is about 38 mm,
thus somewhat less than usual in this species. But it varies considerably and among
the material of recent shells sent by prol. Andersson there are forms which agree
even in this character with the fossil specimen. — The recent distribution comprises
China, Cochinchina, Cambodja and Siam (Haas 1922).
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Cristaria herculea Middendorif.

A large fragmentary right valve, measuring about 130 mm between the upper
ends of the adductor scars, belongs to this species. The hinge line is completely
preserved, as well as the outlines of the anterior adductor scar, and there is in these
characters full agreement with the recent shell. Like the latter the [ossil specimen
shows externally a transversal plication behind the umbones. Only a short portion of
the hinge ridge is present behind the ligamental notch.

The present record of this species as occurring fossil in Northern China is rather
interesting. Whether the species lives in these tracts is doubtful (cf. Simpson 1900, p.
584); its recent habitat is East Siberia and Amurland. The fossil occurrence at Hoang-
Ho gives evidence of a continuous range in past times, probably Pliocene, over the
Gobi desert or the Manchuria, which proves that a humid climate then prevailed in
those regions.

Hyriopsis descendens n. sp.
(P1. I, fig. 11)

Shell large (length about 190 mm), ovate, rather compressed, thick in front,
thinner behind, with indistinct traces of a small anterior wing and a larger posterior
one. Beaks very depressed. Dorsal margin slightly curved beneath the umbones,
rising high at the middle part of the shell, then straight towards the posterior margin.
Frontal margin regularly convex forming an arc of an } circle; under margin gently
convex. Ligamental furrow very long. Interior of the shell dull, not nacreous. Hinge
with a large tooth 1, descending almost perpendicularly from the dorsal line; in
front of it a deep and broad socket with some large tubercles in the bottom, and on
its front side a long but faint footh 3a. Behind tooth 1 a couple of small knobs.
On the posterior portion of the hinge plate the trace of a long marginal tooth.
Muscle impressions: anterior adductor scar ovate, its posterior portion behind the
junction of the mantle line devided off by means of a faint furrow; anterior retractor
scar confluent with the upper posterior portion of the adducterial one, situated just
below the cardinal; protractor scar rather small and separated from the two mentioned
by spaces of cqual length. Elevator scars in the upper umbonal cavity; the hindmost
one rounded and much larger than the others; the lower one estended dorsally, and
above it the remaining 3 small impressions.

Only a fragmentary right valve was found, and it shows the essential characters
of the genus Fyriopsis, above all manifested in the low beaks, the hinge elements
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and the shape of the anterior muscle scars. On the other hand, the teeth and the
impressions are rather unmiike those of ihe recent Hyriopsis, above all the large car-
dinal, which is directed almost perpendicularly from the dorsal margin, and the large
scars of the elevator muscles; to these comes ihe abnormal length of the ligament, a
character also akin to the fossil species of other genera. Externally no special features
are discernable, since the shell has been subject to withering at both umbo and disk.
Only the course of the lines of growth indicate that the shell has been furnished
with a large posterior and a smaller anterior wing.

I do not hesitate in considering this fossil shell as a new species distinct from
the recent ones and probably more primitive than those on account of its hinge teeth
and the length of the ligament.

At the present time the species of this genus are all restricted to Eastern Asia
from Malacca, Borneo and China to Japan. But in the upper Terliary it had a wider
distribution, as Haas has shown (1920, 1923) by the discovery of three fossil species,
two of them, described by Haas (1920), from Western Europe and the third from
Slavonia.

Lepidodesma ponderosa n. sp.
(Pl. I, figs. 5—7.)

Shell rather thin in young specimens, thick and heavy in old ones, compressed
anteriorly and under the middle, with a rather broad diagonal ridge. Umbones rather
prominent, in } of the length from anterior margin. Upper margin straight, anterior
one acuminately rounded, under margin strongly curved, hind margin truncately
convex. Sculpture: coarse concentric, irregularly spaced, ridges, high on the anterior
half, lower posteriorly; on the upper posterior portion a number of iregular confluent
knobs arranged somewhat radially, the largest on the diagonal convexity; on the beaks
two distinct radial lines of 5—6 knobs each, one diagonal, the other prediagonal.

Interior of the shell with a blue nacre and traces of the external sculpture. Hinge
with obscure cardinals produced in the shape of lateral teeth: an indistinct 1 and a
faint 3a in the right valve; median part of the hinge plate, beneath the umbones,
smooth, posterior one bearing a rather short lamelliform lateral tooth in each valve
and, in the left valve, a marginal on its inside.

Ligamental furrow rather broad, shallow and short, occupying only half the length
of the dorsal margin.

Anterior adductor scar ovate, with the rounded anterior retractor scar adjoining
above the middle; anterior protractor scar broadly elongate, behind the lower end of
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the adductor impression. Posterior adductor scar produced vertically, efevator scars
on a line at the preumbonal ridge area (extending from cardinals to behind the an-
terior adductor).

Mantle line regularly curved, concentric with the ouflines, but with a slight con-
cavation below the protractor scar.

About 5 specimens of this species are available fo me, all, however, fragmentary.
The largest fragment measures 185 mm in length and has a weight of 330 gr. The
specimen must, in ifs unjured condition, have had a length of about 230 mm.

This species is closely relaled to the recent L. languilafi Heude, which is,
however, much thinner, has more prominent umbones, stronger lateral and marginal
teeth, a comparatively shorter upper margin, a considerably longer posterior slope,
and a vertically extended anterior retractor scar. The shape of the recent shell varies
considerably from short to rather produced into a long sloping posterior margin.

A lot of specimens of L. languilnti were sent by prof. Andersson, originating
from small rivers in Kiang-si, Chi-An-Hsien. The largest shell has a length of 190
mm and a weight of 180 gr for one valve. The animal has not hilherto been ex-
amined. It has a long supra-anal aperture about as long as the anal one, a much
shorter supra-anal connection and a complete branchial diaphragm. The branchial
opening has elongate papillae on its margins, the margins of the anal opening are
completely smooth and marked with short transversal blackish streaks, and in the
supra-anal opening the margins are smooth and uncoloured.

External lamella of outer gill and inner one of inner gill fused in their entire
length to mantle and body respectively.

Both gills have complete septa which lie nearer each other in the inner gill. Along
a zone of the gill margin short secondary and still shorter tertiary septa appear be-
tween the larger ones in both gills. The inner gill has a well-marked marginal furrow,
a feature, that is certainly a very common characteristic, or rather the rule, in all
Eulamellibranchia.

Nodularia douglasiae Griffith & Pidgeon.

About a dozen specimens, single valves or complete shells, max. 1. 75 mm (a
right valve) and weight 20 gr; a recent valve of the same size, somewhat eroded on
the umbones, weighs only 10 gr.

All the shells are well preserved also in the umbonal region, and none are
corroded there, in contrast to recent specimens where corrosion is a usual phenome-
non. The fossil shells are twice as heavy as recent ones of equal size; their hinge
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teeth are thicker and shorter. All muscle impressions are like those of the recent form,
and the differences are too slight to be considered of specific importance. The umbo-
nal sculpture is concentric but reduced to a diagonal and a median row of a few
tubercles, some ziczac waves between them and, in the front portion, some oblique
rugae. The extension of the latter over the whole preumbonal part of the shell, as is
often seen in the recent specimens, does not occur in the fossil valves at my disposal.

Outside China the species is distributed in Amur, Corea, Cochinchina and Japan
(Simpson 1900, Haas 1922).

The soft parts have been examined by Haas (1922).

Cuneopsis maximus n. sp.
{Bi. 11, fige. 8—10

Shell large and heavy, wedge-shaped, compressed, high anteriorly, gently sloping
towards the rear end which is torted and bent to the right. Anterior margin semicircularly
rounded, under margin straight or slightly concave, hind margin rounded, upper margin
straight. Umbones in § of the shell length from anterior margin, depressed, bent
inwardly. Surface lustreless, sculptured with coarse lines of growth; umbones with a
few transverse rugations; a slight trace of a dorsal keel runs from the umbones fo the
upper part of the posterior margin. Ligamenfal furrow occupying nearly the whole
dorsal margin.

Interior margaritaceous. Hinge: in the right valve, beneath the umbones, a large
bipartite tooth 1 flanked by a narrow anterior and a broadly triangular posterior socket;
before and behind them each a crest-fike tooth (3a and 3b); besides a long lateral (I)
extending to the muscular scar and finally traces of a marginal tooth inside this late-
ral. Anterior adductor impression subcircular, the refractor scar also subcircular, below
the tooth; the protractor scar ovate, behind the adductorial one; posterior adductor
scar broad behind; its height exceeding half its length and equalling the distance
form its under side to the mantle line. Posterior retractor scar above the middle of
the adductor impression. A long elevator scar behind the hinge plate and some
small ones at its margin. Hinge of the left valve with a large friangular 2b and two
smaller teeth in front of it (2a and an accessory footh behind it); a long crest-like
marginal tooth and above it an indistinct lateral (II).

Behind the posterior adductor impression is a lengthened callus mear the sheil
margin.

The maximum specimen has a length of 138 mm, a height of 69 mm, and the weight
of its right valve amounts to 130 gr., that of the left one to 150 gr.
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This species is perhaps the same as Dall identified as »Cuneopsis near C. capi-
tatus Heude». The resemblance to this recent species is striking, but there are important
differences in shape (capifatus is swollen in fronf), in {feeth (capifatus has a single
right cardinal, though divided by a wedian furrow) and in the muscle scars. The
differences in the teeth seem to be due to the breadth of the hinge: in C. maximus
this is broader and ihe tooth 1 becomes bipastited, in C. rapifafus the hinge and
the teeth are more contracted and the umbones more pointed. C. maximus corre-
sponds in this point more to C. pisciculus and C. headei, than to C. capitafus. The
deep umbonal cavities are common fo all the species. The fossil species, except the
larger size, unites characters of all the recent ones (the torsion of pisciculus, the
wedge-shape of capitafus, apical sculpture and hinge of hendei}, and one seems justi-
fied in seeing, in C. maximus, the ancestor of the recent species mentioned.

The genus Cuneopsis was established by Simpson in 1900 with C. celtiformis
Heude as type and includes 5 Chinese species. One of them, C. /eudei, has been
anatomically investigated by Haas (1922). The genus comes nearest to Unio (in the
sense of Ortmann 1912).

In examining some of the alcohol preserved specimens sent by prof. Andersson
1 observed that the posterior callus noted above has to fulfil a certain function, in-
asmuch as it causes an approach of the mantle margins above the anal opening, thus
facilitating their connection. In the following genus we will find a further development
of this condition.

Lamprotula Simpson 1500.

This genus was established by Simpson in 1900 as a subgenus of Quadrula,
having Chama plumbea Chemnitz as the type. The creation was based on concho-
logical characters only, as the group in question differs from the American forms of
the genus Quadrulz in the beak sculpture which consists of »a few coarse subparallel
ridges which are slightly doubly looped».

Haas (1922) examined anatomically Lamprofule leai and established the fact that
this species differs from the American Quadrulas and the Indian Parreysias in the
presence of small papillae in the anal opening and small tubercles in the supraanal
one. On the same occasion Haas raised Simpson’s subgenus to a generic range.

Simpson made an attempt to arrange taxomomically the species of this genus
and discriminated six groups according to the shape of the shell, its sculpture, the
position of the beaks, the hinge and other particulars.

These groups may be reduced to two based on as many different types of
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Lamprotula, the one represented by species having the umbones somewhat behind
the frontal margin, and being compressed or much elongated, with moderately deve-
loped hinge plate and teeth (e. g. L. leai, L. rochechouarti, L. cornuum lunae). The
other group comprises the ovate, heavy and solid species with prominent umbones
situated in the upper anterior corner of the shell, a very broad and thick hinge plate
and powerful teeth. The umbonal cavity in these species atfains a considerable depth
and the sculpture developes extreme features.

To this second section | refer (beside the type, L. plumbea) L. fibrosa, L. scripfa,
L. polysticta, L. noduiosa and akin species. This group apparently originated from
types of the former one, since we find from the umbonal characters that the shell
originally had more posteriorly situated umbones.

It seems not unlikely that there is some correlation between the thickness of the
hinge, the position of the umbones, and the depth of the umbonal cavities. It may be
assumed that the species of L. plumbea group have attained their characteristic shape
as a consequence of the heavy deposit of lime in the hinge region. An increase of
the lime deposit here relatively to other paris of the shell must be compensated by
an increase of the crassitude of the shell and a deepening of the umbonal cavities.

Leaving this question as being ouiside the scope of our present subject, we
return to the division of the Lamprotulas made above and to an examination of the
recent species before we study the fossil material.

Thanks to the fine colleclions of recent Najades preserved in alcohol, sent homne
by prof. Andersson, | was enabled to examine the soft paris of some representatives
of the respective sections, viz. on the one hand L. /eai and L. rochechouarti, on the
other L. fibrosa and L. subforta. The two species in each group were much alike,
but unlike those of the contrary group. Haas (1922) established in the first-named
species a very short mantle connection between anal and supra-anal slit; in the spe-
cimens at my disposal there was none, or a mere small knob represented the rudi-
ment of one. In this respect L. rocheciiouarti was completely in agreement with L. Jeai.
In the other two species a longer mantle connection was present, being about 3 of {he
well circumclosed anal orifice; in two specimens the connection was complete, in two
other specimens interrupted or caducous. Further, in the two last-mentioned species, the
mantle edges were bent inwardly towards each other thus showing a tendency to form a
bridge between branchial and anal openings; nothing like that appeared in L. leai and L.
rochechouarti; here the mantle margins were rather plain or showed a slight con-
vexity on the one side corresponding to a concavity on the opposite side.

The siphonal differences in question express themselves also in the shells. L. fib-
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rosa and L. subforfa have a pair of callosities like those of Cuneopsis, behind the
posterior adductor scar; these are opposite to each other and thus cooperate to pinch
together the mantle edges at fhis point just at the end of the diaphragma. These
callosities, observed also by Simpson (1900), divide the hind gap of the mussef ac-
cording to the respective openings of the mantle margins; they may be present also
in the L. feai-group, but are feebly developed and do not markedly influence the space
between the valves when closed. Beside the well-developed anal callus there are some-
times {e. g in L. fibrosa, L. polysticta) indications of a supra-anal and a subbran-
chial callus; in most cases, however, these are indistinct. As mentioned above, a
supra-anal callus, but no branchial one, is present also in the genus Cuneopsis. The
same is the case in Shisfodesmus.

After these introductory remarks we pass to the examination of the fossil Lam-
protulas at hand.

They all belong to the L. plumbea-group and have extremely thick and heavy
shells. Two types are distinguishable: one with almost smooth disk, the other with
the posterior part of the disk beautifully sculptured with double-looped bars and dor-
sal undulations. The smooth form comes near the recent L. spurin Heude, but it
differs in some essentials, as for example in having a much longer ligament, a con-
vex curve of the under margin in front, a long curved lateral I and a trace of a
long marginal inside it; the laterals lack the coarse iransversal crenelation peculiar to
that and allied species.

In young specimens, however, this same crenelation is quite distinct; as growih
passes on it disappears. Young specimens, further, have in general a more rounded
shape recalling that of e. g. L. fibrosa, while the shape grows more elongate in adult
specimerns.

As to the diiferent kinds of sculpiure this seems, in spite of the differences in
the adult shells, referable to one original type, represented by the umbonal shell. In
this we find (PL 1, figs. 16, 17, 18, 21) a radial sculpture on the posterior part of
the shell, and in the front half a sculpture parallel to the posterior one, thus directed
backwards; in the median part of the shell the systems of ribs are connected by
transverse bars forming knobs when joining the posterior ridges, and thus forming
an angular keel, and medially descending into a V-shaped loop. In the small sheli
figured we can count up to 10 posterior and as many anferior ribs and the ribs are
all, originaily, straight and entire.

The pecufiar course of the anterior ribs which diverges from the normal radial
direction, proves that in reality the sculpture is a concenfric one. In the earliest um-
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bonal portion this is also clearly seen, inasmuch as here the median bars and the anterior
as well as the posterior ribs form each a continuous concentric costa. On account of
a stronger growth of the median portion of the shell the costae are produced ven-
trally, thus causing the peculiar direction of the frontal ribs.

This umbonal sculpture may develope in fwo directions in subsequent growth
(text-fig. A, B): in the one case (B) it sooner or later becomes obliterated as is the
case e. g. in the recent L. spuria, and the disk of the adult species is thus smooth;
in the other case (A) it becomes more complicated by the dissolving of the anterior
ribs into series of knobs. These may be arranged in new formations attaining the
form of new V-shaped loops, which, however, soon disappear (so in the most ela-
borately sculptured fossil shells). In the recent L. polysticfa the knobs, however, per-
sist and, moreover, increase so as to become regular and isolated. Not only the an-
terior ribs but also tlie median bars participate in this dissolution into knobs; in other
recent species they attain characteristic patterns, or grow dominant or recessive in
different ways. In the recent L. fibrosa and L. scripta® two prominent keels appear in
the young shell; for in addition to the posterior row of knobs is developed an anterior
one at the poinis where the transverse bars join the anterior ribs. Both series of tu-
bercles are obliterated in a more advanced stage; their coexistence is no doubt a
secondary acquirement. In L. friclava the tubercles of the disk attain a very large
and irregular appearance.

The posterior bunch of radiating ribs acquires an altered direction in the older
mussel, being bent to the dorsal margin and appears as repeated undulations along it.
The further changes in this kind of sculpture is only a gradual one; it is rather ob-
scure in the smoofh species and most obvious where the disk sculpture is most
elaborate.

As a result of the above examination we may state that the fossil forms of

t Simpsen (1900; unites L. fibresa and L. sparia of Heude to one species (fibrosa). 1 cannot share ihis cpi-
nion. L. fibrosa and L. scripta, on the contrary, are very like and possibly identical.
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Lamprofula before us belong to one single species which varies in sculpture, since
this is referable to one original type and fransitional forms of the sculpture exist.
Further we can state that the fossil species in question differs from all the recent ones,
above all in iis extreme size, but also in sculpture, and that the living species have a
more specialized and often elaborate sculpture than the more indifferent fossil species.
The latter seems, indeed, to have a more primitive sculpture than several recent forms.
It therefore seems to be not unlikely that the fossil species represents the real ancestor
of some of the living Chinese Lamprotulas, viz. those of the L. plumbea-group. It is
true that all recent species are smaller and that they have, in general, a distinct
striation of the lateral teeth, whereas this character is obliterated in the present fossil
species when adult. But ils larger size and the disappearance of the striation men-
tioned may be a consequence of a rapid deposition of lime, due to favourable climatic
and physical circumstances. When these changed in Tafer times into less favourable ones,
an arrestment of the development of one or other character followed, which resulted
in the persistence of juvenile characteristics on the one side, while other cha-
racteristics, on the other side, such as sculpture, probably due to changed physical
conditions, developed into several directions.

As a consequence of the above arguments 1 describe the fossil Lamprofula as a
new species. It is possible that this is identical with the forms identified by Dall as
Quadrule near Q. spurius and Quadrula near Q. affinis. Dall's identification and
his conclusions were based on a very scanty material. His dating nevertheless was
marvellously exach.

As mentioned above, I consider the age of the present fossils Pliocene. In European
Pliocene formations we find, indeed, mussels with a striking resemblance to the Chi-
nese Lamprotulas of the L. plumbea-group. This is, for example, the case with Unio
bielzi from Roumanja. Neumayr (1899) has already pointed out the resemblance
between the recent Unionids of China and the fossil Pliocene ones from Slavonia and
Roumania. The U. bielzi mentioned is quite certainly a Lamprofula end it shares the
umbonal sculpture of the Chinese forms. The anal callus of the latter is however absent.

Lamprotula anfiqua n. sp.
(PL. TN, figs. 1222, PL 1V, figs. 29—33, PI. V, figs. 34—37.)

Shell large and heavy, ovate, with prominent umbones in the upper frontal cor-
ner, sculptured only at the umbones, or more or less on the upper disk and along
the dorsal margin, with low indistinct ridges and angular markings; for the rest only
fines of growth. Dorsal margin almost straight, posterior margin acuminately rounded,
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interior and frontal margins largely convex, together forming an arc of about a third
of a circle; there is no demarkation between under and frontal curvature. Ligamental
furrow occupying almost the whole dorsal margin and in the adult much longer than
half the shell (or less often as long). Beak cavities very deep. Hinge with a strong
cardinal (1 and 2b) in each valve and indistinct anterior ones (3a and 2a); teeth 1
and 2b split into sharp crests by deep furrows; corresponding crests in the sockets.
Lateral tooth I very long and indistinctly striated in oblique direction in the adult;
coarsely grooved transversally in the young. Muscular scars: posterior adductor scar
rounded, broadly ovate; the posterior retractor scar triangular and separated from or
confluent with the former; anterior adductor scar very deep, as long as the cardinal and
just Dbelow it: its bottom narrow, forming a sharp furrow. Protractor scar lengthened
behind the adductorial one. Elevator scars on the margin of the hinge plate.

This species differs from L. spuria Heude, whiclt it comes near in general habitus,
in its smooth, not tuberculate disk, its generally more convex frontal margin, the
longer ligament and longer lateral tooth, as well as in the positions of cardinals and
adductor scar. Though I have no authentical specimens of L. spuria at my disposal,
1 do not hesitate in considering these diiferences essential and specific.

Of this species a very large collection was made, comprising about 200 valves
or complete shells, the maximal ones attaining a length of 128 mm, a height of 93
mm and a weight of 339 gr {a leit valve) and 132, 88 and 220 respectively (an-
other valve). That the species was so abundantly represented in the collection proves
that it was, no doubt, the most common bivalve in the bed.

The statements give evidence of some formal variation, and, as mentioned above,
the variation is in reality very considerable in this species. Some specimens are leng-
thened (figs. 30, 36, 37), other short and expanded (something like L. rochechonarti,
with a more dilated anterfor portion; figs. 31—33). Above all, however, the external
sculpture is subject io difierent development. In some specimens a trace of a dorsal
rzdiating ridge is present and, towards the umbones, there are a few undulations
repeated between this ridge and the dorsal margin, but they soon disappear farther
back and do not attain the strength as in the var. undulafa. In small specimens the
umbonal sculpture is observable; it consists of V-shaped ornamentations, as already
mentioned. The inner nacreous hue of the valves is very well preserved in both small
and large specimens. The small specimens have in general a more rounded shape
than the older ones, and they have as mentioned, a grooved lateral tooth, but these
characteristics are altered later on by the growth. They are, consequently, not to be
considered as characterizing a distinct variety, like the sculpture.



Odhner — Shells from the San Men Series 5

L. antiqua var. undulata.
fPl. 1, figs. 12—, PL 1V, fig. 29)

In its extreme case the sculpture of L. anfiqua assumes a great extension over
the hind parts of the shell, above all on the poslerior slope, which becomes waved
with repeated undulations transversal to the dorsal margin. In the umbonal region the
angulations reach lower down on the disk, and here become dissolved inio low
elongated somewhat depressed nodules which generally disappear in the under half
of the valve. This state of affairs recalls L. polysficta, which has, however, the knobs
strongly defined, and further similarities are fo be found in the inside; the ligament
is also somewhat shorter than in the typical form. This variety, further, oifers an in-
ternal character which separates it from the type: the length axes of the cardinal and
that of the anterior adductor scar form an angle on each other of about 45 degrees,
and this feature is due to a strong development of footh 2a, respectively its sucket.
In some of the specimens the dorsal undulations are divided in their dorsal ends, a
characteristic present also in several recent species.

FAM. CYRENIDAE.

Corbicula fluminea Miiller.
(PL. IV, figs. 23—28.;

There are a lot of single valves of a Corbicila (max. 1. 20 mm), and one spe-
cimen with both valves closed. In contrast to the Unionidae mentioned above this
mussel is rather thin, and it differs in this respect from the recent Chinese Corbiculas
which have, in general, thick shells. On account of the great varability, which marks
the Chinese Corbiculas (and most of the species of this genus) some difficulty is en-
countered in identifying the fossil shells. There are, among the recent forms of
Chinese Corbiculas, some which seem io approach nearest to the fossil one in shape
and thinness of the valves; one of them is C. canfaforis Heude. This has the regu-
larly ovate shape of the fossil shell with somewhat acuminately rounded ends, but
the umbones of the latter are somewhat more prominent. The fossil shell, however,
varies from elongate-ovate to rounded-ovate, and is rather inflated, though not so
much by far as in general in the forms of the C. fluminea-group, which, however,
varies even in that respect. On account of its shape the fossil species, however, must
be referred to that species. Its costae are moderately distant in all specimens, and
there is thus in the sculpture no such great variability as in the recent Chinese
species. Further the fossil species is more primitive in the respect that the anterior



16 Paleontologia Sinica

lateral teeth of the right valve are straight above and slightly curved below the upper
end of the adductor scar, thus showing no tendency to become callous as in the
C. largillierti-series. The agreement with C. fluminea is implied also in the regularly
curved mantle line inside the valve; this is generally as strongly convex in front as
behind, in contrast to both C. largillierti and C. fluminalis, where this line is
distinctly less convex in its anterior part.

The occurrence of single valves of otherwise fragmentary and eroded specimens
of this Corbicula together with the heavy Lamprotulas and other Unionids indicates
a transport of the mussel in question from other localities, and it seems not to have
lived in accompany with the others. Certainly the species lived in small brooks just
as do some of the recent small forms described by Heude as distinct species, such as
C. montana, cheniana, papyracea, canfatoris, sphaerica, ferruginea, borealis, sori-
niana (all by Heude). All these differ from the fossil shell in being more compressed
(except ferruginea) and like the recent forms in general, corroded on the umbones,
which is not the case in the fossil.

To investigate the taxonomy of the genus and especially to critically discri-
minate the Chinese species of Corbicula are tasks still waiting to be performed. A re-
duction of the hitherto described species will certainly be the result thereof, and Haas
(1922) recognizes only the fypical C. fluminea and eventually C. fargillierti as species.

Corbicula Iargillierti Philippi.
A right valve, of 26 mm length, somewhat broken.

FAM. LIMNAEIDAE.

Limnaea clessini Neumayr.
A small fragment with coarse incremental lines and a rather wide umbilicus
seems to be this form, which is certainly a variation of L. ovafa. This species was
found by Széchenyi at the southern limit of the Gobi desert (Neumayr 1898).

FAM. HELICIDAE.

The occurrence of land shells among the large bivalves is another proof of the
transport mentioned just above. They have, of course, lived in the vicinity of the
river, and it is evident that they are contemporary with the bivalves, since they are
often included in the shells of the latter. Three species of Helicids were determined,
all belonging to recent species, one of them now extinct in that part of China.
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Metodontia houaiensis Crosse.

Six specimens (max. diam. 10.2 mum; whorls 8) showing the characteristic coarse
striation on the upper part of the shell and the varialion in the dentition described by
Hilber (1898). To the two parietal teeth and the two labial ones a columellar tooth
may be added; the labial teeth may also be united by a transversal callus, as Hilber
states. A peripheral band, but no sutural one, is present.

This species is a common loess-form and still lives in the northern provinces of
China: Shensi (Hilber 1898), Shansi and Kansu (Sturany 1901), Shaniung, Anhui
and Honan (Moellendorif 1899). M. hemiplenris Moellendorif (1886) seems to be a
synonyme of the presenf species; Moellendorff (1899) consider it to be a subspecies.

Cathaica (Pseudiberus) plectotropis Martens.

Two fragmentary specimens, the largest with 5¢ whorls and a diameier of
13 mm, seem to be identical with this species on account of their coarse costae.
These are regular and distant (with aboul & mm interspace), as strong below as
above the peripheral angle, which they crenelate. The whorls are but slightly convex
and in the same degree above and below. Also the umbilicus is quite similar to that
of this species (cf. Tryon & Pilsbry, Man. of Conch., VIII, 1892, pl. 12, fig. 3), thus
being narrow in lhe centre, and rapidly widening in the last whotl.

This species now lives in the Tian-shan Mountains and Chinese Turkistan
{Moellendorif 1899).

Platypetasus anderssoni n. sp.
(PL V, figs. 38—16.)

A fragment of 4 whorls (diam. 13 mm) proves to belong to a new species
which was also collected in a living state in the Shan-tung Province, at Ching-Chou-
Fu, lo-shan, in a cave, the % 1919. A lot of specimens of this species are at my
disposal and from them the following description, as well as the figures, are made.

Shell depressed, sharply keeled in the periphery, moderately vnmbilicated (umbili-
cus about ¢ of the shell diameter), rather solid, covered with a thin caducous cuticula.
Spire broadly convex, with blunt apex. Protoconch (2 first whorls) finely elongate-
granulate; subsequent whorls sculptured with coarse lines of growth only, the first
whorl with fraces of the apical sculpture. Keel distinctly marked off by a series
of impressed short rugations. A faint spiral striation over the whole upper side visible
in some specimens. Colour brownish, with white streaks and clouds above; base pale
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brown; a castaneous band above and below the peripheral keel. Suture shallow,
margined by the keel. Aperture very oblique, rounded square; outer lip expanded and
reflected, its inside with a thick callus all round; columellar lip reflected, parily cove-
ring the umbilicus; a small convexity between columella and under lip. Parietal wall
with a very thin, scarcely marked, calcareous layer, combining upper and inferior ends
of the onter lip. In the adult shell the keel does not reach the reflected outer lip.
Maximum dimensions: maximum diameter 22, min. 182 mm, height 11 mm;
whorls 51 .

This species is, in its shape, intermediate between P. casfanopsis and P. frocho-
morpha, both of Moellendorff 1899, but it has a somewhat narrower umbilicus, which
is, however, wider than in P. innominate Heude and P. mariella H. Adams. The
shell has much the appearance of a large Helicella lapicida.

The fossil shell is somewhat eroded and thus does not show any traces of the
apical sculpture of the recent type, and only very faint traces of the peripheral ruga-
tions at the keel.



SUMMARY.

In the above account the following species from the San Men Series at Ho Ti
Tsun have been recorded:

+ Solenaia carinata Heude. + L. anfigua undulata n. var.
Anodonta woodiana Lea.
Cristaria herculea Middendorfi.

+ Hyriopsis descendens n. sp.

Corbicula fluminea Miiller.

Limnaea clessini Neumayr.

+ Lepidodesma ponderosa n. sp. Metodontia houniensis Crosse.
Nodularia douglasiae Griffith & Pid- Cathaica (Pseudiberus) plectotropis
geor. v. Martens.
+ Cuneopsis maximus n. sp. Platypetasus anderssoni n. sp.

+ Lamprotfula anfiqua n. sp.

Species with a + are found and known only in a fossil state.

Most (8) of these shells are still living either within or without the boundaries
of China, and their recent distribution compared with their occurrence as fossils offers
some facts of interest. Anodonfa woodiana, Cristaria herculea, and Nodularia
douglasiae have a relatively wide distribution, being at home not only in China but
also in Amur and Siberia or southwards in Cochin China (cf. above). The land shells
belong to species either still living in the vicinily of the present locality or restricted
to other, peripheral, districts, and the extinct species, finally, have their closest relatives
only in fracts south of the fossil locality. Thus we find that the fauna of the present
bed originated from very widely separated tracts of the present surroundings. In
other words: The San Men mollusc fauna, since the time when it existed as a whole,
has been split up geographically, most of its components being still living adapted to
altered conditions, others, which were less adaptable, being extinct. It is of interest
to observe that the latter group, however, has given rise to descendents in more
southern districts where the climate was not against them to the same degree as in
the North. Thus it seems reasonable to assume that the unfavourable conditions caused
an exfinction or a stagnation of the development of the species, at the same time as
the less unlavourable conditions caused an origin of new species in suitable localities.
In every case the San Men fauna gives evidence of having existed during a time of
a humid and warm climate, favouring the dispersal of the fauna over the large and
climatically heterogeneous area that its remnants occupy today.
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EXPLANATION OF THE PLATES.
PLATE L



PLATE 1.

Solenaia carinata Heude, 3 of nat. size.

Fig. 1. Left valve, exterior.
Fig. 2. The same, interior.
Fig. 3. Right valve, interior.

Fig. 4. Dorsal view of a shell with closed valves.






PLATE IL



Fig. 5
Fig. 6.
Fig. 7.
Fig. 8.
Fig. 9.
Fig. 10.

PLATE 1L

. Lepidodesma ponderosa n. sp., nat. size of a small specimen.

The same, right valve, interior.

Dorsal view of the same specimen with valves closed.
Cuneopsis maximus n. sp., § of nat. size, left valve.
The same specimen, dorsal view.

The same specimen, right valve interior.
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PLATE HL

Fig. 11. Hyriopsis descendens n. sp., right valve, inside. § of nat. size.
Fig. 12. Lamprotula antigua n. sp., var. undplata, right valve, inside. 3.
Fig. 13. The same specimen, left valve, exterior. 3.

Fig. 14. The same species, a variety with nodulous sculpture, right vaive. .

Figs. 15—22. The same species, 2 young specimens, nat. size, showing external sculp-
ture and internal characteristics of both valves.
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PLATE V.
Figs. 23—28. Corbicula fluminea Miiller, one leit (figs. 23, 24), and two right
valves, nat. size, from within and without.

Fig. 29. Lamprotula antigna var. undulafe, the same specimen as in figs. 12, 13,
dorsal view. &.

Fig. 30. L. antigua, forma fypica, dorsal view. .-
Fig. 31. The same species, another, more inflated, specimen, dorsal view. .

Fig. 32. The same specimen as in fig. 31. 3.

Fig. 33. The same specimen as in fig. 31, 32, left valve. inside. %

3.
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PLATE V.

Figs. 34, 35. Lamprotula anfigna n. sp., both valves from within, same specimen. $.

Fig. 36. The same species, a right valve from without. $.

Fig. 37. The same valve, inside. .

Figs. 38—46. Platypetasus anderssoni n. sp., 3 specimens in views from above, from
below and from aperture; nat. size.
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Jurassie Invertebrates of China, Abt. 20 pp. Engl., 2 pp. Chiness, 2 plates,
.1 Uretaceous Invaertebrates of China, Part i, Fauna of the Kueitchou
Formation, Abt. 50 pp. Engl., 8 pp. Chinese, 6 plates,
revevecesserosem aeeee 3 Crotaccous Ioverb:brates of China. Part 2. Abt. 40 pp. Engl, 5 pp.
Chinese, 5 plates. (Other faseieles to follow) .
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SERIES C.
Fossil Vertebrates of China

VOL. 1.
Testiary Vertebrates of Ching
(ContprETED)
Muzx Schlosser: Tertiary Vertebrates from Mongolia, (Published May 1924) pp. 119 Engl.,

Fascicle 2,

Faseiels 3,

Tascicle 4.

PFaseicle 1,

Fascicle 2,

Fasciele 3,

PFaseicle 4.

Faseicle 8,

Faseicle 1,

Faseiele 2,

Fasciels 3,

Fascielo 4,

3 Chiness, 6 platea, Price $4.50 Chinese Carrency; 1s, 6d; or $3.05 Gold.

Max Schlosser: Fossil Primates from China. (Published Dee, 1924) pp. 11 Engl., 2 Chinese,
1 plate. Price $1.00 Chiness Curreney; 3s; or $0.70 Gold.

Einar Limnberg: On & New Fossil Poreupine from Honan with some Remarks about the
Development of the Hystricidie, {Publishel Dse, 1924} pp. 15 Eagl., 2 Chinese, 1 plate.
Price §1,00 Chinese Curreney; 3s; or 80.7¢ Gold,

T. J. Ringstrim: Nashrner der Hippurion-Fauna Nord-Chinas (Published Oct. 1924) 158
pp. German, 4 Chiness, 12 plates. Price $3,00 Chinese Currency; 18s; or $4.10 Gold.
(Volume title=page and index.)

VOL. 11,
Tertiary and Quaternary Vertebrates of China

0. Zdansky: Jungtiirtiire Carnivoren Chinas, (Published Dec,1924) 130 pp. German, 6
pp. Chinese, 15 Plates. Price $6.00 Chinese Currency; 18s; or $4.10 Gold,

0., Zdansky: Vertebrate Faunis of Chou-Kéu-Tien Cave, West of Peking. (In Preparation)
Abt. 120 pp. German, 6 Chinese, 15 plates.

0. Zdanky: Focens Vertebrates of Shantung. (In Preparation) Abt, 60 pp. Gierman,
4 Chinese, 4 plates,

0, Zdansky: Extil}cb Cervide of Shantung, Shausi and Shensi. Abt. 80 pp. German, 4
Chinese, 10 plates.

0, Zdaasky: Pleistocens Carnivores of China, Abt, 32 pp. German, 2 Chinese, 3 plates.
(Volume titlepage and index) .

VOL. IIL

Fpsail Fishes of Chiant,
Eril Stepsi:  Kossil Fishes from Shantnnz, (Raady for publication). Abf. 37 pp. Engl.,
5 Chiuese. 5 piates,
A edaer Tha tr2 w3 Ly-pe in Norb1 China and dMangoliz. (Re1dy far pablication).
Abt, 3530 pp. Engl,, 10 pp. Chineze, 15 plates.
A, Suiti-Wosdwzrd: Jurassic Fishes of North Shansi. Abs, 42 pp. Kagl., 4 Chiness, 3
plates. i
....................... 1 Cenozoic Fishes from China. Abt, 1) pp. Engl., 2] pp. Chinese, 1 pl.
(Other iascicles to follow)..
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Fascicle 1.
Faseicle 2,
Fascicle 3.

Fascicles 4,
Faseicle 5,

Faszicle 6,

FRascicla 1.

Fascicle 2.
Fascicle 3.
Faseicle 4,
Fasciele 3,

VOL. IV.
Tertiary and Quaternary Mammals from Ching

I. S¢fve:  Fossil Equids of China, (In preparation) Abt. 110 pp. Engl., 5 Chinese, 8 plates.
I. Sefve: Tapiras of the Hipparion Fauna of China. Abt. 10. pp. Engl., 2 Chinese, 1 pl.
T, Ringstrom: Pleistocene Rhinocerids of China. (In preparation) Abt. 16 pp. German, 2
Chinese, 2 pls.

H. Pearson: Fossil Suidee of China, {In preparation), Abt. 30 pp. Engl., 2 Chiness, 4 pl.
B. Bohlin: Giraffide of the Hipparion Fauna of China, (In preparation) Abt. 90 pp.
Engl., 4 Chinese, 15 plates,

B. Boklin: Fossil Cavicornis of China, Abt, 110 pp. Engl., 5 Chiness, 20 pl.

{Volume title-page and index).

VOL, V,
Tertiary and Quaternary Vertebrates of China

P. Teilhard de Cherdin: 'The Hipparicn Fauna of Eest Kansn (In preparation) Abt. £0 pp.
French, 4 Chinese, 6 plates,

areaen weensessseeee & FOsSI] Proboseidea of China, Abs. 30 pp. Engl., 3 Chinese, 5 plates.
sevemessmenerremanene ¢ FOEsil Rodents of China. Abt, 20 pp. Engl., 2 Chinese, 2 plates,

L, Fazen: Fossil Birds of China, (In preparation) Abt. 10 pp. Engl., 2 Chinese, 2 plates.
: Tertinry Chelonia of Chins. Abt, 158 pp. Engl., 2 Chiness, 3 plates.

Fageicle 1,

Fascicle 1.

Fascicle 2.

Fasciele 3,

(Other faseicles to follow).
VOL, VI,
esozoic Vertebrates of China

wessatasmssamemens - 3 Dinoszanrs of Chinz. Pt. 1. Abt. 50 pp. Engl., 10 pp. Chinese, 10 plates.
(Other fascicles to follow),

SERIES D.

Ancient Man in China
VOL. L

(CouPLETED)

J. G, Andersson:  'The Cave Deposits of Ska-Kuo-T’un in Féngtien. (Publithed April 1923);
pre 58 Engl,, 24 Chinese, 12 pls. (1 in color), Priee $3.50 Chiness Currency; 10s, €d; or
$2.40 Gold.

T. 8 Arnet Painted Chinese Pobtery frcm the Stone Age (Published Jan. 1925); pp. 40
Engl., 15 Chinese, 13 plates (6 in color) Price. $6.00 Chinese Currency; 18s; or §4.10 Gold.
Dazidson Black: Human Ske]etal Ren ains from Sha-Kuo-T’un cave depcsits in comparisonr
with those from Yang Shoo Tsur, and with Recent North China Skeletal Material.
(Published June 1925) ; 118 pp. Engl., 16 Chinese, 1{ plates. Prics $6.00 Chinese Currency;
18s; or §4.10 Gold. (Volume title~page and index).

v



VOL, II.
Prehistovie Sites of North China
Fascicle 1. J. G. Andersson: Topographic Description of Prehistoric Sites of North China. (In prepara-
tion) Abt. 15) pp. Engl., 60 pp. Chinese, 31 maps., 28 plates of landscapes.
Fascicle 2, J. @. Andersson: General Review of the Furniture of the Different Prohistorie]Sites and
Pariods of North China. (In preparation) Abt. 10C pp. Epgl., 30 pp. Chinese, 30 plates
{4, colored) of artifacts and pottery. (Volume title=page and index).

VOLS. III, IV & V.
Prehistoric Ceramics and other Artifacts of North China
The detailed description of the large collection of prehistoric ceramics and other arfifacts
will be entrusted to a number of specialists. Details about the names of the different authors and the
titles of their contributions can not be given at present. The various fascicles of Vols. Iil to V are
caleulated to comprise 350 pages English and 300 pages Chinese text, with 124 plates (15 in eolor),

VOL. VI,
Anthropalogical Studies on Enrly Man in Chiva.

Faseicle 1.  Davidson Blackt The Human Skelstal Remains from the Kansu Aneolithic and Early
Historie Sites, Abt, pp. 130 Engl., 30 Chinese, 15 plates.

Fascicle 2, Davidssn Black: A Comparative Study of the Sha-Kuo~T’un, Yang Shao and Kansu
JiEneolithic erania. Abt. pp. 150 Engl., 30 Chinese, 15 plates,
(Volums titlepage and index),

Note:

The Fascicles of the Palzonfologin Sinica, and the other publications of the Geological Sur-
vey of China, and the Bulletin of the Geological Society of China, ave for sale at the following offices:

Peking' Geol. Sars. Office, 9 Ping Ma Sze, West City; China Booksellers Co., Grand Hotel de Pekin,
E. City. '

Shanghat: Kelly & Walsh, Ltd. 12 Nanking Road.

London: Edward Goldston, 25 Musenm St. (W. C. 1)

Paiis: Masson & Cis, 120 Boulevard St. Germain.

Leip:ig: Max Weg, Konigetrasse 3,

New York: A, G. Seiler & Co,, 1224 Amsterdam Ave,

vi
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