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TRAPA ? MICROPHYLLA ‘LESQ., THE FIRST OCCURRENCE
FROM THE UPPER CRETACEOUS FORMATION OF CHINA

\

H. H, Lex

(Institute of Palacontology, Academia Sinica)

(With 1 Plate)

In studying the Mesozoic stratigraphy, one is always struck by the fact that no determinable
angiospermous leaves have so far been found in any of the supposed late Crefaceous strata of China,
though a few remains of microflora were recently recorded by Hsii and Chow!!] from the uppet-
most part of the Lower Huihuvipou formation of Western Kansu. The discovery of the present
characteristic plant from the Sungari Series in Northeastern China is therefore of special interest,
for it shows not only a wider geographical distribution of the species, but also throws light for
future discoveries of many more important fossil plants from the late Cretaceous deposits in China.
The present discovery is further more of some importance in view of the fact that opinions differ so
much as to the age of the Sungari Seriesl2™12,

The material briefly described here was obtained by Mr, P, S, Chen in 1957 from some cere-
slabs of a boring made by the geological party belonging to the Ministry of Petroleum Industry,
People’s Republic of China, in the vicinity of Harbin, Heilungkiang Province, Northeastern China.
The rock slabs consist chiefly of greenish grey argillaceous and sandy rock, while other slabs of
the same lithological characters found immediately below or above them, generally contain nunierous
" organic remains of shells, estherids, ostracods and fish-bones, etc. The general stratigraphy and the
fauna assemblages of the Sungard Series in this region have already been studied by many palacou-
tologists!”—11. The occurrence of very fragmentary gymhospermous remains from the middle
portion of the series has been reported by several authors accompanied by neither description nor
figures (Tan and Wang, 1929, p. 38, 41; Chang, 1957, p. 479, 490). Kobayashi and Suzukill?}
have divided the Sungari Series (1942, p. $8) into three parts: .the Chuantou formation in the
lower, the Nengkiang in the middle and the Fulungchuan® in the upper. The age of the Sungari
Series as a whole is considered by them to be in the range from Middle to Upper Cretaceous.
According to the stratigraphical data of the boring supplied by the collector and a field investigation
of the typelocaliity of the Sungari Series }ccelitly made by Mr, C., W, Ku, one of the chief mem-
bers of our Institute, in the autumn of 1957, the plant fossils at hand might be all from the
Fulungchvan formation. The stratigraphical relation of the plantbearing beds to those of the
fauna assemblages of the Sungari Series in this region will be dealt with by Ku in a separate paper.

.The plant is singly preserved in the core-slabs. No other determinable plant remains have been
found in dssociation with it. Like many specimens!!—1] of the species occurring in othér loca- -
lities, the plant is represented by numerous impressions of incomplete detached leaves or leaflets,
which are scattered in all directions and usually fail to reveal the details of their nervations, How-

1) Fulungchuan formation was originally printed as Fulun formation in Kobayashi’s paper; it seems to be
desirable to write it as Fulungchuan formation, for the complete name of the locality from which the formation
designation is derived is Fulungchuan,



38. -ﬁé B o® #f 7 %

A

ever, two fragments of our specimens have the nervation beautifully preserved (Pl 1 figs. 5—8).

+ In regard to the general form and size, especially the slightly dentate margin and the pattern
nervation of the leaves, our material agrees in all essential respects with specimens described and
figured by Lesquereux (1878, p, 295, pl. 61, figs, 16—17a) as Trapa? microphylla (=Qucreuxia
angulatg Krysht) from the Early Tertiary of North America. Thc original diagnosis given by
Lesquereux for the species may be reprinted below:

“Leaves small, round or broadly oval and obtuse, rounded to the petiole; borders -denti-
culate from below the middle upward; nervation ternate from the top of the petiole, or ir-
regularly pinnate; latera]l veins at an acute angle of divergence, 15° to 20°, flexuous, with
dichatomous branches, all craspedodrome; areolatipn distinct, polygonal, mmute by subdivi-
sions of the veinlets at right angle.”

The diagnosis suits equally well the present specimens except that the finely mcshcd areolation
between the larger nerves in our specimens is mot so regularly disposed as the 'illustrations given
by Lesqueruex, but. this difference does not appear to be of specific importance. The fine meshes
in fig. 16 of Lesquereux is also somewhat distinguishable from those in his figs, 17, 17a. On the
whole, our specimens can with tolerable safety be referred to Trapad microphylla Lesq.

The. systematic position of the species is as yet uncertain. As implied by the generic name with
a query, it suggests a certain affinity with the recent water chestnut or the genus T#apa, which
has not yet actually been established. There is still a divergence of opinion in' adopting the generic
and specific name for it (see Kryshtofovich, 1953, p, 23).

The plant has long"been known from the late Cretaceous and Paleocene strata of North Amer-
ica. Newberry, who was apparently the first one to note leaflets of this plant, considered them
to represent fern pinnules and referred them to the form genus Neuropteris with a mark of inter-
rogation.’ However it has never been carefully described except by Lesquercux in 1874, and his
diagnosis rcprmted above is also based merely on detached leaflets, Later, a great number of
much more complete specimens from various localities of the North Hemisphere were described and
figured!!*—19], Some of the illustrations commonly reproduced in some textbooks of Palacobo-
tany!?—221 are more -familiar; another excellent specimen of Brown (1939, p. 39, fig. 1) with two
{ruits, one of which is still attached to the stem, is refigured in the present paper (Pl 1, fig. 1)
for reference. These valuable specimens add greatly o our knowledge of the whole hablt of this
plant. It is evidently a floating plant, with four-parted rosette of compound leaves. The individual
leaflet may vary in some extent both in shape, size and even in nervation according to the posi-
tion. The fruits of the species, ovate in shape, measuring about 1 cm, in length with a slightly
clongate and emarginate apex, appear to be - attached by short, stout peduncles to the “stem
bencath the rosette of floating leaves, somewhat in the same manner as the nuts of living species
of water chestnut, Trapa, Inasmuch as the fruits of this species, as shown in the most typical spe-
cimens of Brown, have no characteristic horns of the living species of Trapa, and the leaves are
compound, not simple as in living Trapa, the fossil Jeaves and fruits have thus been described by
authors under considerably different generic names——the leaves described as Nymphacites, Dicotylo-
phyllum, Macclintockia, Protorrhipis, etc., and the fruits as Carpolithes, Vibuprnum, Nyssa, Quer-
cuxia, etc. (see Kryshtofovich, 1953, p. 23, 25). However, most authors have followed Les-
quereux in retaining this species as Trapa? microphylla, for Brown (1939, p, 37) has pointed out,
the dlvergences between the fossil form and living species of Trapa in the foliage as well as in
the fruit “do not necessarily preclude a possible relationship, not too distant, with living Trapa,
for diversities of foliage and fruit just as great can be matched in many other families of flowering
plants.”, Recendy, Kryshtofovich) laid great stress on the distinctions between the present form
and living species of Trapa in the leaves and the fruits, and expressed further the opinion that among
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the many fossil records of undoubted Trapa fruits, they are, with exceptionally rare cases, not
found associated with the foliage. It may be noted that Dawson (1886) figured a typical leaflct
of this species associated with fruits from the Laramie formation of Canada, which he referred to
Trapa borealis Heer, but this is by no means proof that the leaflets are those of Trapa. And it
might still be questioned whether the determination of Dawson’s fruits is entirely free from doubt,
since Trapa borealis is always found in a geologically younger strata (Oligocene-Miocene), where
the present species has not yet been recorded. The plant has obviously no actual relations to the
existing species of trapa, nor it shows any possibility of affinity with those of Nymphaes, The
question of the generic relation of this species with any recent genera must be left open at present.
Kryshtofovich is thus justified in concluding that the plant should be placed in a different de-
signation, namely Quereuria angulata (Newb.). The generic name Ouereuria was previously
used by Kryshtofovich for the detacHed fruits and the specific name created by Newberry in 1861
was vivified by Bell in 1949 (see Kryshtofovich 1953, p. 23, 25, 26).

There are certainly many reasons for the plant to have a more appropriate designation as
Prof. Kryshtofovich proposed. However, the present material is here treated as generally defined
only because the precisely systematic position of the plant is still obscure and the work of Les-
quercux is the one that has been agreed upon as the basis of this peculiar plant. Moreover,
Trapa? microphylla is more familiar and widely eniployed both in palaeontological and geological
literatures, though it is neither the oldest, nor the very adequate name.

The species is chiefly characteristic of the late Cretaceous of the Northern hemisphere, thoug
well-preserved remains have not uncommonly been found in the Early Tertiary deposits of North
America, In Northeastern Asia it is represented abundantly in the Giliakian Series of Sagha-
lien. Tt is also one of the commonest elements of the Kolyma flora of North Siberia. Three
fragmentary specimens figured by Endo®! (1925, pl. 17, figs. 16, 18, 19) as Glossozamites (?)

- tmaii n. sp. from the Nilssoniabed or the Urakawa Series] of Hokkaidd in Japan, as remarked by
Kryshtofovich (1953, p. 25, 28), seem to be identical with this form, too. The stratigraphical range
of the plant occurring in the localities of NE Asia is considered to be confined to the Middle and
Upper Cretaceous, extending from the Cenomanian-Turonian to Senonian, with a single exception’
of that the species was found by Vachrameev from the Lower Tertiary (possibly Danian) deposits
in the yrosenom Bay (see Baikoviskaya, 1956, p. 127, 156, etc). '

The specimens found in the upper part (Fulunchuan formation) of the Sungari. Series are
fragmentary, which, however, is unquestionably identical with the most common species Trapa?'
microphylla of the late Cretaceous. The stratigraphy and some of the non-marine animal fossils
of the Sungari Series, as remarked above, have already been studied by many palacontologists.
Concerning the geological age of the Sungari Series, Kobayashi and Suzuki (1942, p. 9Q) have
mentioned, “If the Sungari Series is a Mesozoic formation as generally believed now, the.Fulung
formation must be Upper Cretaceous, ...., the palacontological evidences show that the age of
the non-marine Sungari fduna is in the range from Middle to Upper Cretaceous”.

The presence of this important characteristic plant from the Fulungchuan formation of the
Sungari Series affords further a satjsfactory palaeobotanical evidence to support the Upper Cretaceous,
or more precisely the Cenomanian-Turonian and Senonian age of the plant- bearmg formation,
However, this cannot be applied to the middle (Nengkiang formation) and the lower (Chuantou
formation) divisions of the Sungari Series, though their age has been held by many authors?7—"1I
as Middle and Upper Cretaceous. -After a preliminary study of numerous pelecypods recently
found in the Nepgkiang formation, the age of the latter is believed by Mr, Ku® to be probably

1) An oeral satcment from Mr, C, W, Ku 10 the writer,
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Lower Cretaceous; but a decisive opinion as to the age of these formations ought to be postponed
until the whole faupal material accumulated in our Institute has been examined and notes of his
field obscfvat:ohs ‘have been worked out, ‘

The writer takes pleasure to acknowledge his great indebtedness-to Prof. T. N. Baikoviskaya
of the Institute of Botany, Academy of Science, U.S.S.R., in Leningrad, who kmdly sent him the
important paper of Prof. Kryshtofovich (1953) formely not accessible in Nanking and gave him
valuable suggestions. Thanks are also due to Mr, C. W, Ku for his assistance in stratigraphical
as well as palacontological literatures.” The writer also wishes to express his sincere thanks to Mr,
P. S. Chen for placing who gave him the valuable specimens upder his disposal.
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[Brown’s specimens (Ravenscrag formation, Canada), in natural size]
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[Specimens of detached leaflets of varying size and shape from the upper part
of Sungari Series in the vicinity of Harbin, North eastern China. Fig. 6, the
sgme as 5, showing nervation, X 3; fig. 8, the same as 7, showing nervation,
X 5. Otherwise in natural size.]
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