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NOTES ON COPROLITES FROM THE NIHOWAN SERIES

Kao Fu-tsive

(Institute of Geology, Academia Sinica)

(Summary)

Large amount of coprolites buried in layers has been found from a loess-like silt bed
in the basal part of the Nihowan Series at the type locality, Nihowan village, Wei-Hsien,
Hopei Province. Immediately above the coprolite bearing bed are layers of reddish
loam, in which fossil remains of Hyaena licenti, Equus sanmeniensis and other Villa-
franchian mammals had been excavated. All the collected coprolites are of elongated
shape, though some are oval and disc in shape; as a rule all of them contain small bone
flakes. After a comparative study of some 150 coprolites with the excreta of living
carnivorous animals the following results is arrived at.

A. Observations on droppings of living carnivorous animals

Observations made on the excretions of Panthra tigris longipilis, Hyaena hyaena,
Crocuta crocuta exhibited in the Peking Zoological Garden shows that the succession of
a series of droppings from the beginning to the end can usually be differentiated into
three types; ‘the fore droppings, the mlddle droppings and the end droppmgs (PL I, fig.

, PLII, fig. 2 & 4).

Fore droppings: Generally it includs 1 or 2 drops, and each was formed by 2
closely adhered pieces. At the contact line between those two pieces there existed a
whortl-like shallow furrow on the surface of the drops.

The antetior end of the first drops usually obtuse conical in shape, while the pos-
terior end are flat. One of the posterior drops of Hyaena hyaena has a conical pos-
terior end but it is irregular in shape and lack the distinct elongated marks as on the
last drops of the end droppings.

Middle droppings: After the discharge of the fore droppings usually the animal
excretes 1 to 5 separated, disc-shaped (Panmthra tigris longipilis) or elliptic (Hyaena
hyaena & Crocuta crocuta) drops. Size of these drops are generally smaller than the
fore droppings.

End droppings: 1t includes 1 or 2 large drops each formed by 2 closely adhered
pieces, usually smaller in size. The last drops conical in shape, with characteristic con-
verging, sometimes twisted marks on the conical surface of the drops.
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B. Coprolites comparable with droppings of Panthra tigris longipilis

There are two different series of specimens that can be compared with recent drop-
pings of Felis tigris longipilis, Series 1 smaller in size, Series II larger in size. All are
light greyish yellow in color, and strongly fossilized. They are well preserved and show-
*ing no signs of erosion and distortion.

Series I. Coprolites of Mackairodus nihowanensis (?) (Pl 1, fig. 2, PL. 111, fig. 2 & 4)

Specimens duplicate recent droppings of Panthra tigris longipilis both in shape and
in size. (for measurements see table 1 & 2). The fossil fore-droppings of this series are
slightly larger in size, elongated, with obtuse conical head at the antetior end and flat
at the posterior. The coprolites duplicate recent middle droppings are represented by
many isolated disc-shaped ones, which sometimes with one end slightly concave and the
other convexed. They seem to be a series of closely attached but separated drops of
the middle droppings of Pant/ra tigris longipilis. The coprolites dup,licate that of the
recent end droppings are the most characteristic and interesting ones among the copro-
lites, which are conical in shape, and usually preserved with distinct elongated and often
slightly twisted marks on the conical surface of the posterior end (Pl III, fig. 4 & 4a).

There are only four felids, Felis (Lynx) sp., Felis sp. (Smaller than lynx), Cynailurus
pleistoceniscus and Machairodus nihowanensis known from the Nihowan Series!l. ‘Though
there are no direct proofs that this series of coprolites could be referred to as droppings
of any of these felids, but by their larger size, evidently, they could not be droppings of
any but animals resemble the size of Panthra tigris longipilis. By stature the largest
of the four, M. nikowanensis (skull length 220—230 mm.) is still smaller than P. tigris
longipilis (skull length 345 mm.). ‘Therefore if not assigned the coprolites to a certain
felid not yet discovered, it is better to that they might be droppings of M. nihowanensis.
Since the droppings of any animal may have some variation in size and also that the
saber tooth tiger which were often argued to have a diet habit quite different from that
of the tigers, so the droppings of the former (Machairodus nihowanensis) need not to be
proportionally smaller than that of the living tiger.

Series II. Coprolites of a large Felid. (PL. 1, fig. 1, PL III, figs. 1 & 1a)

There is another assemblage of coprolites in this group with sizes larger than
that of the smaller ones (for measurements see table 3). They can be arranged into seties
and comparable with that of P. tigris longipilis also. The fore droppings usually longer
in size and elongated in shape as compared with those of Series I. The disc-shaped
middle droppings are also presented in the collection in great numbers. The end drop-
pings also conical in shape with characteristic wrinkles on the apical surfaces. Except
larger in size no additional featutes need mentioned again.

Whether this seties of larger coprolites representing excreta of a different kind of
animal other than M. wnikowanensis is a question of much interests. There ate at least 50
pieces of both larger (Ser. II) and smaller (Ser.I) ones within the collection. These ma-
terials were collected in random and trepresenting naturally two different series, which can
hardly be put together as discharges of one species of animal. Through the possibility
that the difference in size is due to changing of diet is not wholly excluded, but from a
study of the diet-droppings relation of Hyaena hyaena (see below) it seems also impos-
sible that this difference in size is in accordance with changing of diet. Therefore the
larger type of coprolites is assigned to some unknown larger felid which do not have any



m IR A

RS *ﬂﬁ%ﬁﬂ.ﬁ)%§ﬂ:£ﬁ‘ i, %ﬁaﬁ#%&#ﬁﬂﬁ,lﬁﬁa REEE:59. N 4—58-—@)
2. SR REAEY . b RERSRAHSIE, B, RET: 59. N4—58—0Q
3. BARLREE, E . R BESEESHAE, B, REES: 6201



’

%

Bk I

E St

]

i

o i
%‘ﬁfﬁt: ET)

¥E T




wELT F

.
iE

Y

.
.




B N —

B R U R A

- RREWE . & BRI A BERSEAE, B, RET:
- PRSP BRSSPI, B, REHS:

SRERHE b B e SRR, B, R4eE5:
RAERRWE P, RESERSHAIE, B, RERS:

59. N4—58—@® l
o } RS
59. N4—58—@ . .
cons } T



{1
~y

GRALE T . C EREI

-

T

ks

1. AR TSI LT 2 BT (D REES: 59. N 4—58—@
la, KR AIILEHIE 7 Z RS CRUBD o 1 1

2. QIR EEAFWE ). RES: 59. N4—58—0@

2a, QU RFEAFRT D, 72

3. FIGAUE RN R . 1 2 ,
30, SRS AWTI BT, 2

4. QU RENE LA D, RES: 59. N 4—58—0@

ta, GRS ZREREGBD. 4



4 3 ’ SRS DREMEELAR ' 403

fossil correspondance.

C. Coprolites duplicate droppings of Hyaena hyaena
' (PL 10, figs. 1 & 3)

Among the collected coprolites there is another group, which are elongated elliptic
in shape, smaller in size and uneven in outer surfaces, these characteristics distinguishing
them readily from fossil droppings of the felids previously described. It is comparable
with recent droppings of Hyaena hyaena (for measurements see table 4—7). Coprolites
duplicating fore droppings are elongated elliptic in shape, usually composed by 1 or 2
drops, each with a whorl on the surface which marking the connection of two closely
adhered pieces. ‘Those coprolites classified as middle droppings are irregular in shape,
sutface often rough; with no characteristic whorl on them as that of the first drops and
no constriction marks as that of the last drops. Coprolites classified as end droppings
are also characteristic, they usually conical in shape, with the anterior end flat and the
posterior end conical and having distinct wrinkles on their apical surface. Within these
group of coprolites the small crushed bone flakes are usually larger in size than that found
ir the coprolites previously assigned to felid animals, in which the bone flakes are so
minute one can hardly detected them in case not helped by a hand lense. These co-
prolites show great resemblence with coprolites assigned to Hygena found from Sinan-
thropus site of Chokoutian, (Chow, 1955, p. 284, fig. 1B). From its resemblence with
both recent droppings of Hyaena hyaena and the fossil forms from Chokoutian these
series of coprolites is assigned to- Hyaena licenti, the commonly discovered form in the
Nihowan fauna.

D. Variations in Droppings when diet changed

When diet is normal, the droppings of Hyaera hyaena are slightly larger in size.
The fore, middle and end droppings are distinctly separated, (Pl II, fig. 2). If diet is
abnormal, (less amount of food, or lack of water) the droppings usually have dark
brownish color, the fore, middle and end droppings are less distinctly separated. In the
latter case droppings usually composed by small irregular droplets which generally
adhered together forming a large drop (Pl 1I, fig. 4) and the number of the middle
droppings ate lessened.

Coprolites resemble kind of droppings has been found in Nihowan also. Thus, the
author is able to assorted the coprolites of Hyaena licenti into two different variations
(PL 1, figs. 1, 4, 3). From the knowledge about the variation in form of the droppings
of Hyaena hyaena cited above. The author also believes that the two different series of
coprolites of felids described above are not variations of droppings of one animal. Since
all of them are of normal shape and none was composed by droplets as that has been
observed in droppings of the living Hyaena Ayaena or in coprolites of Hyaena licenti.



