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Fig. 1. Asiatosuchus nanlingensis sp. nov. Left lower jaw in Upper ,outer and lower views. 1/3 nat. size.
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Fig. 2. Asiatosuchus nanlingensis sp. nov. Right lower jaw in outer, inner and upper

views. 1/3 nat. size. an, angular; ar, articular; d, dentalry; san, surangular. sp, splenial.
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Fig. 3. Asiatosuchus nanlingensis sp. nov. The upper figure. Right lower jaw in inner and upper
views, The lower figure: symphysal part of a pair of lower jaw in dorsal and ventral views. All
from locality 6227 and 1/3 nat. size.
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MBS (H#) Eoalligator chunyii sp. nov.

ERFER: VBB, — THMET FRENEENSH IFETRET 1
ko P55 6218, AFTHEARS A V. 2716,

BEINARA: —A TN, — 72 FE/E I, —SHHFMEMAE T E#R. BF5 6219,
AFACERER V. 2721, KEM— S5 LR NS RS R MR TR, —BE
TEH, BP4L5 6214, AFTILARE A V. 2771,

EiiEHrR. »5Fii, B 210 B4R 416 Mk, BMEAHRELCEFENL
ANH, BRI,



2 3 R, TEFEBNERLA . 193

B SRS, Sk EFAMEBMME, B EEEEAMAHERE, RARMNTE,
TE FERE PR A T B RN EN R, B R A R RSARRA L, TR
FEHH 204, b EEEAS . WRATEARRFMPEMAT ZM, AH 6 1B/ NF,
BWRF R ELH 5 MFRE, THEA 10 M.

k. B USEBRA, M ELNEEET TN AIE AL RS, e
S rewetee, LM BE R, Rk BF G £RFbR, B fLEERHRAE, BA—%iT,.
B0y R EETRREKR, KR RMA, ZEh Tk EF ARG MiEZE XTHHREHAK,

A4 FXREBFRGMNATEHETLERASR 1/2 KX,
Fig. 4. Eoalligator chunyii gen. et sp. nov. Posterior part of a skull in dorsal, ventral and
posterior views with part of the anterior neck vertebrae and ribs. 1/2 nat. size. ¢, condyl; pr,
probably proatlas; r, rib; v, vertebra.
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Fig. 5. Eoalligator chunyii gen. et sp. nov. Right lower jaw in upper and inner views.

Abbreciations as before. The fragment showing in the right part of the figure in two views
may pertaining to the main part of the jaw. 1/2 nat. size.
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Fig. 6. Eotomistoma multidentata gen. et sp. nov. Skull fragment in dorsal and ventral
views. ecpt, ectopterygoid; fpt, foramen pterygoideum; mx, maxilla; o, anterior part of the
right orbital opening; pmx, premaxilla. 2/3 pat. size.
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NEW FOSSIL CROCODILES FROM CHINA

Youncg CHUNG-CHIEN

(Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica)

Since the publication of my paper on fossil crocodiles in 1948, our knowledge con-
cerning this group is considerably increased and many new forms have been described by
Young and Chow (1953), Bohlin, (1953), Sun (1958), Yeh (1958), Young (1961) and Liu
(1961). Recently, some tolerably well preserved crocodiles with rich remains of copro-
lites have been discovered from Nanhsiung in N. Kwangtung. This is particularly in-
teresting because it is most probably of paleocene in age, according to the mammalian
remains found from the same horizon. In addition a fragment of skull was found by
the Bureau of Geology of Inner Mongolia from Otok S. W. of this territory, of lower
Cretaceous, according to field observation. They are described in the present notes.

DESCRIPTION OF NEW FORMS

Family Crocodilidae Kaelin 1955, non Cuvier 1807
Sub-family Crocodilinae Kaelin 1955
Genus Asiatosuchus Mook 1940
Asiatosuchus nanlingensis sp. nov.

Material: ,

Type: Rather well preserved pair of the posterior part of lower jaw, and a few
vertebrae and fragments of limb bones from ca. two kilometers N. W. of Hukou, Nan-
hsiung, N. Kwangtung. Field number 6228, Cat. number V.2773.

Referred specimens: The symphysal part of a pair of lower jaw, right incomplete
lower jaw. Some jaw fragments, a few vertebrae and fragments of limb bones. From
ca. one kilometer west of Hukou, Nanhsiung, Kwangtung. Field number 6227. Cat.
number V.2772. Articular part of a right lower jaw from a place ca. 4 kilometers S. W.
of the Nanhsiung city. Field number 6217. Cat. number V.2775. A lower jaw frag-

ment from one kilometer E. of Siuzen Nanhsiung. Field number 6219 cat. number
V.2721a.

Horizon and locality: ?Palcocene. Localities as noted above.

Specific characters: Similar to Asiatosuchus grangeri but more robust and larger.
Dental teeth 19—20, may little more in number than that of the named form. Anterior
part of the lower jaw more constricted posteriorly. Dental foramen small.

Description: All the above listed specimens are very fragmentary. The better
preserved ones are the lower jaws from localities 6228 and 6227. All the vertebrae and
the lower jaws as well as the other determinable bones are agreeable in structure and
size so that it is certain to regard them as pertaining to the same species. Even the
colour of the bones is the same which is pale grey. The matrix is a typical kind of
pulplish sandy clay.

The Type. The lower pair of 6228 are only represented by the posterior part and
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found in isolated condition. But they are certainly of the same individual. A fragment
of a right one may belong to the right lower jaw but without direct conpection. ‘The
left one with the anterior part better preserved with seven alveoli including three broken
teeth. (Figs. 1—2, p. 190.) ‘

The size of both jaws is closely comparable with that of Asiatosuchus grangeri Mook
but somewhat larger. The dental foramen is very narrow and comparatively small. The
surface of the bone is only coarsely sculptured. The preserved broken, teeth show
rounded cross section and are rather closely situated. The ventral part of the jaw in front
of the dental foramen is flat. On the whole the lower jaws are very similar to those
of named species.

The few vertebrae are all procoelous and typically of crocodilian nature. The
other bones are also too fragmentary for a detailed description. The proximal part of
a coracoid and a distal part of a femur are all similar to those of the recent crocodiles.

The referred specimens. Most of the remains of locality 6227 represent one 4n-
dividual except the another specimen with the part of symphysis because the right lower
jaw shows the postetior part of the symphysis (V.2772a). The named right lower jaw
represents the middle part from the posterior part of the symphysis up to the part in
front of the dental foramen and thus supplement much the type lower jaws. It is about
the same size and also with the similar sculpture. It belongs undoubtedly to the same
species. At the inner side the furrow for the splenial is deep and extends almost an-
teriotly to the very posterior border of the symphysis. Unfortunately the part of symphysis
is missing but the medial extension of the posterior end of it is clearly recognizable.
(Fig. 3, p. 191) It is fairly thick. There are 14 teeth sockets preserved with two fresh
teeth and two broken ones. Judged by the dentition of Asiatosuchus grangeri and the
jaw pair described below, there are probably six or more likely five teeth missing, so that
the total number of teeth of our form is probably 19 or 20. The two fresh teeth are the
fourth and sixth counting from behind. They are low crowned with itregular rugose
striations and distinct sagital ridge as in the case of the Mongolian form. The five iso-
lated teeth from the same locality duplicate the same features of the described ones.

The other bones are too fragmentary for a detailed description.

There are five isolated vertebrae with the same size and structure of these of the
type. There is a broken bone which may represent the proximal part of a scapula.

Now turn back to the specimen with the part of symphysis (Fig. 3, lower figure).
It is certainly quite different from the specimens described above. It is long and slender.
Its anterior border is damaged. Both jaws are firmly co-ossified and with preserved
length about 68 mm. The part of the symphysis is fairly flat. The anterior part is
somewhat broader due to the weak constriction at the posterior part of the symphysis.
There are ten tooth sockets at the left side and six at the right side. It is most pro-
bably that there are only two teeth in front of the first canine-like large tooth of each
jaw, as judged by the breakage of the anterior end of the specimen. Following this tooth
all the other teeth are sub-equal in size and rather widely spaced. The symphysis ex-
tends back to the level of the sixth mandibular tooth. There is only one actual broken
tooth at the posterior part of the left lower jaw which shows also the typical anterior
and posterior median ridge and the striations on the crown surface,

The size of the specimen is a little smaller than the other lower jaws described above
but still well in the limit of individual variation. The main differences, however, are the
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relatively long and weak constriction of. the symphysis, only two anterior teeth and the
well spaced nature of the other teeth. Otherwise all the other features agree well with
the type and the other referred specimens. It is possible that we have to deal with
another type of crocodile but more likely with a rather young individual.

The remains from other localities are too poor for a detailed description. The right
lower jaw from V.6217 is represented by the articular part and the other fragment from
V.2721a is only indicated by the middle lower part of the left jaw. Both’are the same
size and same sculpture as the other specimens. ’

Important measurements (in milimeters)

Total length of the lower jaw estimated from the described specimens . . . . . . . .. .. 550
Preserved length of the left lower jaw of V.2773 . . . . . .. . . . . .. .. ... 375
Height of the same before the dental foramen . . . . . . . . . . . . . ... .. 56
Breadth of the same before the dental foramen . . . . . . . e e e e e e e e e e e 38
Length and breadth of the glenoid surface . . . . . . . . . . . . . . ... .. 33 and 59
Length and breadth of the dental foramen . . . . . . . . . . . .. e e e e e 43 and 9
Preserved length of the right lower jaw V.2772 ., . . . . .« . . o . v o v 0w . 290
Length of preserved part of the symphysis of V.2772a .. . . . . . . . . .. .. . .. 68
Anterior breadth of the same . . 1. . . . . . . 0 ..o d e s e e e e e e 45
. Minimum breadth near the posterior eand of the symphysis of the same . . . . . . . . . . 40
Discussions:

Although the materials at disposal are rather scanty but it is sufficient to get the
conclusion that we have deal with the genus Asiatosuchus known from Inner Mongolia.
The size and the general shape of the lower jaw as well as the character of the teeth
and so on are very close each other. Although there is no complete dentition pre-
served, it is probable that the dental row is shorter then the postdental portion of the
jaw as estimated by the preserved lower jaws. This is also an important character of
this genus. It is, however, more robust and larger than Asiatosuchus grangeri. 1If the
attribution of the part of symphysis is correctly determined, the difference between the
Kwangtung form and that of Inner Mongolia is still more obvious. Although the sym-
physis extends back also to the level of the sixth mandibular teeth as in the case of the
Mongolian form but we have only two instead of three teeth in front of the large canine
like teeth. As mentioned above, the general shape of the part at both sides of the sym-
physis is quite different from the Mongolian species.

In view of such differences we prefer to consider the present form as a new species
for which the name Asiatosuchus nanlingensis is proposed.

Asiatosuchus grangeri is derived from Irdin manha formation and considered to be
Upper Eocene in age. The present form is supposed to be Paleoncene in age according
to the preliminary determination of the mammalian fossils found from the same place.
It is not at all surprised that this genus occurs also in the Paleocene time.

The two genera of crocodiles from Hunan, Lianghusuchus hengyannensis and Tieno-
suchus hsiangi are too fragmentary for a close comparison. They are all Middle or Uppet
Focene in age.

Sub-family Alligatorinae Kaelin 1955

Eoalligator gen. nov.

With the diagnosis of the type specie Eoalligator chunyii, sp. nov.
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Eoalligator chunyii sp. nov.

Type: A broken skull with the part of the cranial table better preserved, broken
lower jaw pair and some undeterminable bones apparently belonging to the same indivi-
dual. Field number 6218, Cat. number V.2716.

Referred specimens: A fragment of an anterior part of a right lower jaw, pos-
terior part of a left lower jaw, a neck vertebra and some undeterminable bones. Field
number 6219. Cat. number V.2721. In this locality, remains of Asigtosuchus nan-
lingensis and Pantodonta have been found. A pootly preserved lower jaw with some iso-
lated teeth. Field number 6214. Cat. number V.2771.

Horizon and locality: ?Palcocene from 210 high way, 416 bench mark S. W. of
Nanhsiung (Type); One Km. E. of Hsiujen S. W. Nanhsiung and Fenmenao S. W. of
Nanhsiung city (the refetred specimens).

Diagnosis: Alligatorinae of moderate size. Cranial table weakly depressed. Constric-
tion betweeh.intersupratemporal openings narrow. Lower jaw with prominent vertical
ridge formed by the spenial at the inner side of the largest middle teeth. Splenial ex-
tends apparently anteriorly to the symphysis. Lower dentition at least 20 in number, more
than Alligator sinensis. Only six teeth between the first canine like tooth and the largerst
one at the middle of the jaw. At least five teeth preserved posterior to this latter tooth.

Description: Skull. Only the part behind the supratemporal openings with the
occipital plane and the condyle is preserved. The anterior vertebrac including the
°proatlas and probably first two vertebrae and some ribs are sticking still to occipital
plane, of course much displaced. So far we can compare with the recent Crocodilus and
Alligator, there is no distinct difference except that the cranial table is weakly depressed,
forming a faint synclinal appearance. The constriction between the supratemporal open-
ings is narrow and the furrow is deep. The surface is coarsely sculptured. The occipi-
tal plane is deep due to the strong overhanging of the cranial table. The condyle is
robust. (Fig. 4, p. 193) '

The other part of the skull is too fragmentary for a detailed description except the
anterior part of a left upper jaw and the posterior part of a left upper jaw, apparently
the same individual. The former is formed chiefly by the premaxilla but the anterior
end is broken. The canine-like tooth is well preserved which is sharply pointed with stri-
tions. In front of it, there is a less well preserved one which represents the third tooth
of the premaxilla. The two other teeth in front of it are lost. Posterior to the canine
like tooth there are at least five alveoli, the last three of which are confluent each other.
The fossa, as usually found in the Alligators, at the inner side of tooth row lies at the
level between the first and the second tooth posterior to the canine-like tooth. It is small
but rather deep.

The second specimen represents probably the part immediately before the orbit.
There is a distinct shelf developed at the lateral part of the bone. This is not observed
in the recent alligators. In ventral view there are five alveoli with two fresh substitute
teeth well preserved. They are low crowned with distinct sagital ridge quite different
from the recent alligators. The first broken tooth near the antetior breakage is probably
the largest tooth in the middle part of the upper jaw.

The right lower jaw is better preserved, although the both end are broken. 'The
left one is only represented by part near the symphysis. As chiefly indicated by the
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right lower jaw, the mandible is characterized by the unusual prominent upward undu-
lation, especially along the inner side. It is due to the upwards ridged development of
the spenial. Although badly preserved, it seems probable that the splenial extends an-
teriorly to the part of the symphysis. Along the outer side, the upward extension of this
part is also much stronger than both the genera Alligator and Crocodilus, 1 have for com-
parison. In this respect our form is much like that of Allognathosuchus polyodon from
N. America. The anterior part of the symphysis is broken but the posterior part shows
that it is thick and robust. The medial extension is only partly shown, but better pre-
served in the left one. The surface of the bone is more strongly sculptured than that of
the recent forms. It is probable that the other jaw fragment with two small and three
large alveoli may be the posterior part of the right one, but no direct contact surface.
(Fig. 5)

The number of the teeth of the lower jaw is not known. If the named fragment
belongs really to the right lower jaw the number of the teeth is at least twenty three
because we have already about twenty alveoli in the two specimens (eighteen actual ones
and two hypothetical ones between both specimens) and there are certainly three anterior
teeth in front of the large alveole. In the other alteration the number of the teeth has
to be estimated as about seventeen. The teeth are definitely arranged in groups.
There are about six smaller teeth between the two largest teeth. In Allognathosuchus
polyodon it is separated by eight small teeth. (The same is for the recent Alligator
sinensis.) The middle large tooth is situated at the summit of the upward elevation
and is especially strong, much larger than the first large tooth. The tooth in front is also
compatatively large. Posterior to this large middle tooth there are five smaller com-
pressed alveoli. All the teeth of the anterior part of the lower jaw direct distinctly
obliquely outward as well as upward. If the doubtful lower jaw fragments belong to the
right one, the posterior teeth are again much larger in shape which seems rather im-
probable.

The post cranial skeletons are too poorly represented and very fragmentary. Rather
interesting is the presence of a few dermal scutes and a complete coprolite. The former
do not shown any special feature and the latter will be studied together with the other
coprolites from 6227,

Important measurements (in milimeters)

Breadth between the supratemporal openings . . « « « . . . . . Lo 0 e e e e e e 11
Posterior breadth of the cranial table . . . . . e e e e e e e e e e e e e e e e e e 92
Height of the right lower jaw at the summit of the upwards elevation . . . . . . . . ... 45
The same behind the symphysis . . . . . . . . . . . . . 0 L e e e e e e e e e 13
The same near the posterior breakage . . . . . . . . . . . . . ... 38
Length and breadth of the middle largest broken tooth . . . . . . . . . .. . .. 12 X 8

All the referred specimens are very poorly preserved. The size of the jaw of 6219
is somewhat smaller, They are probably of a young individual.

Discussion:

Although the material of the present form is very fragmentary it seems quite certain
that we have to deal with 2 new member of the sub-family Alligatorinae. All the deter-
minable bones show the close affinities of this sub-family, even with the recent species

Alligator sinensis.
But as noted above, the present form is charactetized by a number of special fea-
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tures, especially the construction of the lower jaw. The prominent upward elevation of
the middle part of the lower jaw is very characteristic. 'The teeth are much more dif-
ferentiated, due to the strong development of the anterior canine like tooth and the other
one at the summit of the named elevation. The number of the teeth betwcen the first
large tooth the other one in the middle of the jaw are only six instead of eight of Alliga-
tor sinensis and eight in Allognathosuchus polyodon. The posterior teeth of the upper jaw
are comparatively large and compressed with distinct ridge. Based on all these facts
it is certainly that we have to deal with a new form of Alligatorine for which the name
Eoadlligator chunyii gen. et sp. nov. is proposed. Its diagnosis is already cited above.
The specific name is dedicated to Mr. Chun-yi Wang, who has worked in Nanhsiung and
is responsible for great part for the successful work in that region in 1962—1963.

So far as the preserved part allowed to judge our new form may bear some tesem-
blance with Allognathosuchus polyodon in the shape of the jaw and the oblique direction
of the anterior teeth.

Concerning the age of the fossil at disposal there is no clue for a definite conclu-
sion, since most of the crocodiles are both found in Paleocene and Focene, and they
even may be older or latter. For present we failed to find any objection for consideting
the age of those fossils as Paleocene as indicated by the remains of mammals. On the
contrary, in the locality 6219, crocodiles are found together with remains of Asiatosuchus
nanlingensis and Pantodonta the latter of which suggest a Paleocene age of the forma-
tion.

The two genera, Lianghusuchus and Tienosuchus found just north of the Nanling
Range are hardly comparable with the present form. It must be remembered, however,
that the single tooth of Tienosuckus shows some similarities with that of 'our form. It is
hard to say any definite meaning of this resemblance.

Sub-family Tomistominae Kaelin

Eotomiostoma gen. nov.
With the diagnosis of the type species Eotomistoma multidentata.
Eotomistoma multidentata. sp. nov.

Material: A broken skull represented by the right part immediately before the
orbital opening. V.2774. Field number, 60-I-F 1581. Collected by Field part of the
Bureau of Geology, Inner Mongolia.

Horizon and locality: Lower part of Upper Cretaceous from Otok district (Ca
80 km west of the head office), Ikechaomeng, Inner Mongolia.

Diagnosis: Saout slender. Constriction of the anterior part of the snout very weak.
Teeth number at least—48, much more than most of the crocodiles in broad sense.
Minute teeth present in the ectopterygoid and the anterior part of the maxilla at the inner
border of the teeth. Foramen pterygoideum located more forwards. Teeth sharply
pointed and striated.

Description: The specimen shown in Fig. 6 (p. 196) represents the anterior part
before the orbit of the right side of the skull. The median side is much damaged so that
the suture between the maxilla and the nasal can not be detected. Part of the bone pos-
terior to the weak constriction between the premaxilla and maxilla is lost. Its connection
with the main part of the maxilla is reconstructed and thus hypothetical. In ventral view
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the lateral border of the sub-orbital opening is shown. The suture between the maxilla and
the ectopterygoid posterior to the sub-orbital opening is clearly indicated. The bone is
light yellow in coloration. The surface of the bone is rather finely scultured. The fos-
silization of the bone suggests that the bone is not derived from lacustrine deposits. The
alveoli is partly filled by fine greenish grey sands.

The preserved part indicates a crocodile with a slender and long snout. There is
no notch formed behind the first canine like tooth but only marked by a faint constric-
tion. Only the anterior border of the orbit is preserved. It is impossible to get the
outline of it. Nevertheless, it shows that the anterior border is rounded without antetior
extension as in the case of Tomistoma. In addition, the present specimen is charac-
terised by unusual great number of alveoli. There are thirteen teeth or alveoli in the part
before the plaster reconstruction and twenty five such in the posterior of the specimen.
There must be at least one tooth at the anterior broken end and probably three to foutr
in the missing part. Considering that the tooth row extends backwards to the level of
the middle point of the orbit in most of the genera of Crocodilidae, there are at least
seven to eight teeth missing in the posterior part of the present specimen. It is there
fore, the total number of the teeth of our form is estimated about 14-+3—4+42547—8=
49—51. (In Tomistoma sohlegeli about 30). Even considering half of the alveoli are
those of the substitute tecth, the number of the functional teeth is estimated about
25+. So far as I know no other crocodiles have such great number of teeth.

Most of the teeth are represented by alveoli, only seven more or less well presented
teceth are actually preserved. There are five teeth antetior to the large canine like tooth.
The only completely preserved tooth of this region is sharply pointed and striated. As
indicated by the alveoli of this part those teeth increase in size postetiorly. The alveolar
of the canine-like tooth is nearly two times larger than that of the antetior one. Follow-
ing this tooth there are eight alveoli with the fifth teeth actually preserved. It is small.
All those teeth or the alveoli are closely situated and well rounded. The twenty five
teeth of the main part of the maxilla are mostly represented by alveoli, only five more
or less well preserved teeth. They are also closely situated. Nevertheless they are well
separated by transversal bone ridge and much more transversally elongated in contrary to
the anterior teeth. The first five or six teeth are comparatively small and then increase
in size posteriorly. The last few teeth are somewhat smaller.

Another interesting feature of the specimen is that there are two rows of small
minute teeth developed at the median side of the ectopterygoid. Three actual teeth are
preserved and the others are represented by pited alveoli only. At the median side of
the anterior part maxilla, faint indication of the presence of such teeth is observable. In
no other crocodiles such feature is positively observed. Two rows of minute teeth have
been observed by Yeh (1958) in Tosmistoma petrolica from Maoming at the anterior part
of the mold of the skull. It is probable that such tecth may also be developed in the
posterior part of the skull in such form.

Measurements (in milimeters)

Length from the anterior border of the orbit to the anterior breakage of the premaxilla . . 204
Anterior maximum breadth before the constriction . . . . . « . . .« . . .. .. L. .. 13
Posterior breadth 25mm before the orbhit . . . . . . . . . ... .00 41
PBreadth from the median line to the inner border of the orbit . . . . . . . . . . .. .. 18

Length and breadth of the alveole of the canine-like tooth . . . . . . . . . . . .. 55 X5
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Determination and discussion:

Although the specimen of Inner Mongolia is poorly preserved, but several ¢charac-
teristic points of the specimen show clearly that we have to deal with a new ‘type of
Tomistominae. The general shape of the snout part before the orbit is very similar to
that of the recent Tomistoma. Unfortunately, it is impossible to detect the suture of the
nasals. The present specimen is characterized by two features. One is the increasing
number of tecth. The other is the presence of the minute teeth on the palatinal part of
the skull. The latter feature is also observed in the cast of Tomistoma petrolica from
Maoming, Kwangtung of Eocene age (Yeh, 1958, Plate I, fig. 2). In our form such teeth
are not only found in the ectopterygoid but also in the anterior part of the maxilla,
about the same location of the posterior part of the so-called X-shaped arrangement of
the minute teeth (Ibid, p. 239, in Chinese text). It is probably that such development is
commonly found in the genera of Tomistominae.

According to the field etiquette, the specimen is derived from the upper part of
Lower Cretaceous (Cr.}). Since the oldest record of Tomistominae are Upper Cre-
taceous, our specimen may either represents the oldest known of this sub-family or the
geological age of it may be somewhat younger. The incompleteness of the specimen does
not allowed to give a definite conclusion.

In any way, it is clear that the present specimen represents a new form of Tomis-
tominae for which the name Eotomistoma multidentata, gen. et sp. nov. is proposed.
The generic name indicates the older age of the specimen and the specific name the great
number of the teeth. Its diagnosis is already given above.

This is the second record of Tomistominae found in China but with older geological

age.

NOTE ON THE COPROLITES OF CROCODILES FROM
NANHSIUNG KWANGTUNG

With the exception of the only piece of coprolite from 6218 all the coprolites (22 in
number) are found from 6227 in association with Asiatosuchus nanlingensis described
above. In the former locality remains of Eoalligator chunyii were found in association.
In both localities, no other vertebrate are known, so that it is reasonably certain that
all the coprolites described here are produced by their associated animals respectively.

The coprolites are varying in size from 45 mm to 115 mm long. They are gen-
erally slightly flatted and curved with more or less distinct tapered ends. A few of
them are figured in plate I and II. Most of the surface of the coprolites
are smooth but twig marks are occasionly preserved. In most cases sphincter-pinched
marks during excretion are clearly observable (plate I, D.) which should be distinguished
from the other marks. In some of the specimens gas cavities can be clearly observed
especially on the surface of cleavage but not quite common. All the coprolites under
study are apparently pure dungs without impurity except one figure in plate II C which
is mixed with some pebbles. It is also more flattened. Due probably to the degree of
weathering, some of them are compact and heavy and some are soft and light.

Thanks to the chemical laboratory of the Geological Institute, Academia Sinica, che-
mical analysis of the coprolites of 6227 has been made. It contains rather high percen-
tage of phosphorus pentovide (P,Os, 11.35%).
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Only in few cases bone remains or impressions of the same have been observed
(Plate II, C. on the other side).

Comparing the coprolites of Nanhsiung with the dungs produced by the recent
Alligator sinensis of the Zoological Park of Peking, they are very similar each other.
(PL. I, A) Although the dung of the recent form may be made by a young individual
and also may effected by the artificial treatment but it shows the same weakly com-
pressed, curved cylinderical mass. It is marked by more striations and more slender.

Recently, Jepsen (1963) has described some coprolites from the Golden Valley Fot-
mation of Western North Dakota, U. S. A. Judged by the given pictures and the descrip-
tion they agree in general features and size. The coprolites of Dakota are Eocene in
age and thus somewhat younger than those of ours. According to Jepsen the Dakota
coprolites pertained to large carnivorous reptiles and according to the fossil list given by
the same author remains of crocodilidae are richly represented in the formation in four
different forms. In our case, as noted above, both localities yield rich remains of cro-
codiles and so far no other vertebrate is recorded. It may be safe to conclude that the
crocodiles are alone responsible for those coprolites. Of course we have different cro-
codiles in both localities, It is very likely that it is impossible to distinguish the genera
and species from coprolites.

The occurence of coprolites of crocodiles in Nanhsiung is very interesting. It is for
the first time that coprolites of reptiles are recorded in China. Recently coprolites of
carnivorous mammals have been described by Fu-tsing Kao (1962). They ate quite dif-
ferent from those of ours.

A REVIEW OF CROCODILIANS IN CHINA

With the various forms of crocodiles described by different authors since my paper

Age - Fossils Region

Eocene Asiatosuchus grangeri Mook Irdin Manha, Inner Mongolia

Lianghusuchus hengyangensis Young Hengyang, Hunan

Tienosuchus hsiangi Young Hengyang, Hunan

Tomistoma peirolica Yeh Nanhsiung, Kwangtung

Paleocene Asiatosuchus nanlingensis sp. nov. Nanhsiung, Kwangtung

Eoualligator chunyii gen. et sp. nov. Nanhsiung, Kwangtung

Upper Cretaceous | Shamusuchus djadochtaensis Mook™® Djadochta, Mongolia

Paralligator gradilifrons Konjukova®) Mongolia

Paralligator ancestralis Konjukova‘® Mongolia

Paralligator sungaricus Sun
Chiayuesuchus cingulatus Bohlin

Eotomistoma mudtidentata gen. et sp. nov.

Tehui, Kirin
Chiayuekuan, Kansu

Ikechaomeng, Inner Mongolia

Jurassic Hsisosuchus chungkingensis Young & Chow Chungking, Szechuan
Shantungosuchus chuhsienensis Young Chubsien, Shantung
Sunostichus miaoi Young Haishibwan, Kansu
Peipehsuchus teleorhinus Young Peipeh etc. Szechuan
Teleosaurus sp. Liu Tatsu, Szechuan

Triassic Microchampsa scutata Young Lufeng, Yunnan
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on fossils crocodiles in China 1948, and the present description of the new species here
we are able to have a better understanding of fossil crocodiles in China now. The stra-
tigraphical distribution of the so far known crocodiles may be given in the following list:
With the exception of the three forms of the upper Cretacenous described by mook
and Konjukova (*), all quite near to the Chinese frontier and thus used for comparison,
all the others are found in China. It is obvious that the forms of crocodiles ate consider-
ably increased during past few years. However, many of the forms are only represented
by very fragmentary specimens and thus their validity can be questioned. It is possible
that the so-called Teleosaurus sp. from Tatsu described by Liu may belong to Peipeh-
suchus teleorkinus or the vice versa, since they were derived from the same level,
Curious enough no fossil crocodiles have been recorded in China since Oligocene,
although the faunas post of Eocene are fairly known in this country. The fossil alliga-
tions are recorded in Pliocene deposits Europe (Huene, 1963). The wide distribution of
crocodiles in Jurassic, Creataceous, Placocene and Eocene time is also remarkable. As
we know, presence of crocodiles indicate a warm and humid climate in the respective

fauna.
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Plate I. Fig. A. Dropping of Alligator sinensis from the Zoological Garden of Peking in
two views. Nat. Size.
Figs. B-D. Coprolites from locality 6227 in association with Asiatosuchus nanlingensis.

All nat. size.
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Plate 1I. Figs. A-C. Coprolites from locality 6227 in association with Asiatosuchus nanlingensis.

All nat size.



