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BB £ (Hypsilophodontidae)

FEJINE BHAAKY. EXHFAN, ERERNOEREWHETHER, #k 2
B ANHEREERN /7, ,
BAAAEEREABMBEIERER D, BRI T,

BREERGAR) (Prismatoolithus gen. nov.)
BEFBME BAERMREREEE

XEBBEXEFH) (Prismatoolithus gebiensis sp. nov.)
(B I-11, B 1)

EEGF 7HEEREEARNENA(4ES: NMB4341; #0445 No. 9002),

BIBGRF | HREEATENERLAEFHIIMES: No. 9201),
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EBiA HEIATUZE, FENELAEESDEEE R HA B AHE
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B, He0.05 X, BEXNETEMRBRAT, — BT LA SAEB—I5E, KER
R T, .

EREBHEREHEE TUEEERYE, TUBBHES, R ha ML
B ICHRR, XEEF A THF B S, EARE R —ESLE, B4 L /Rt 18 PSR
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1 REREYEETDBMESHE
A. ZY)E; B. EARELZYE; C EIMRELIXYIE;

Fig. 1 Diagrammatic representation of eggshell structure of Prismatoolithus gebiensis

A. radial view; B, tangential section through the cone layer; C. tangential section
through the columnar layer near the outer surface of the eggshell.

Symbol: PC = pore canal.
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et sp. nov.), FRAFRFEMLAGH =T REERT,

Wi, Mikhailov (1991) $f%h, HEBMPALH LRTDERFIBL (Morrison
Formation) P MER LA ZBTHE RN MESENRE BB AL SHETL
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12. PR ARE 2K
1. Baanps 72X
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9. FFA b E 9 X

8. kR BMPAE 1.5 %

R EARER 2= .. 7K

6. HER DA 0.5 %

5. WL B RYRDE P Protoceratops sp. (JEAR) 23k

4. FEEEE , 0.5 3k

3. LS, Protoceratops sp. (JRAE) 10 K

2. EWMRERROBYE 0.5 %
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Prismatoolithus gebiensis; HERBUREBREBEURKERN
et R ALK EN A 7K
~ R~~~
E FAEG FEERARRAANMERARAHTFE ZE LN EREAE
(Protoceratops andrewsi), BB BN R &H LM EZE (Multtuberculates), HE R
(Therians) R ELAMRE, HRRBEHENELTHAEEKMEY (Campanian)



2 A RABES: A DR E O R AR A AR AL 81

HBIJE—KIAJE (Santonian-Campanian) Z[A] (Osmolska, 1980; Savage and Ru-
ssell, 1983; Jerzykiewicz and Russell, 1991; Jerzykiewicz %£,1993), AR BHEIL

ZEEKREPEE Teton County B Orodromeus makelsi BV A RKEEBHBEEHT L
¥4 Two Medicine /0y, EAMNRBBEFEAHXFE (Campanian) (Horner
and Weishampel, 1988; Hirsch and Quinn, 1990), HFHHK, D SHHETEEIKR
AU Y T I R BT & & &
AR BB T Bk S e S A B B BRI B e A il TR R R
(1992 &£ 12 A 21 HIEES)

g £ X W

BEE, 1975 PREEBREBRLGOBMSEE (D-#RBERCANDERE, HEEFHVWSEALE, 132),
105—117,

BE,1979: REBREDFIER. LHH P LE B35 ,330—340, R B i o

HHEE.EITY, (Chao, T. K. and Y. K. Chiang), 1974: Microscopic studies on the dinosaurian eggshells
from Laiyang, Shantung Province. Scientia Simica, 17(1), 73—90.

Hirsch. K. F. and B. Quinn, 1990: Eggs and eggshell fragments from the Upper Cretaceous Two Medicine Form-
ation of Montana, Journal of Vertebrate Palconsology, 10, 491—511.

Horner, J. R, 1982: Evidence of colonial nesting and *site fidelity” among ornithischian dinosaurs. Narure,
297, 675—676.

Horner, J. R., 1984: The nesting behavior of dinosaurs. Scicatijic American, 250, 130-—137.

Horner, J. R, 1987: Ecologic behavioral implications derived from a dinosaur nesting site, pp. 51—63. in

Czerkas, S. J. and Olsen, E. C. (eds.), Dinosaurs Past and Presenz, Vol. 11 (Natural History Museum of
Los Angeles County, Los Angeles).

Horner, J. R. and J. Gorman, 1988: Digging Dinosaurs. Workman Publishing. New York.

Horner, J. R. and D. B. Weishampel, 1988: A comparative embryological study of two ornithischian dinosaurs.
Narure, 332, 256—257.

Jerzykiewicz, T. and D. A. Russell, 1991: Late Mesozoic stratigraphy and vertebrates of the Gobi Basin. Cre-
waceous Research, 12, 345-—377.

Jerzykiewicz. T., P. J. Currie, P. A. Johoston, E. H. Koster, and J. J. Zheng, 1993: Stratigraphical and sedi-
mentological framework of dinosaur-bearing Upper Cretaceous strata in Bayan Manduhu (Inner Mongalia,
China). (in press). ’

Mikhailov, X. E., 1991: Classification of fossil cggshells of amniotic vertebrates. Acta Pglacomoloica Polognica,
36, 193—238.

Osmolska, H. 1980: The Late Cretaceous vertebrate assemblages of the Gobi Desert, Mongolia. Memoires Societe
Geologique de France, 59, 145—150.

Savage, D. E. and D. E. Russell, 1983: Mammalian Paleofaunas of the world (London, Addison-Wesley Publi-
shing). .

Zhao, Z. K. (& ¥ &), 1992: The dinosaur eggs in Chlna: on the structure and evolution of cggshells, in
Carpenter, K., J. R. Horner and K. F. Hirsch (eds.), Dinosaur Eggs and Babies (Cambridge University Press,
Cambridge).



82 - R N = - 31 %

FIRST RECORD OF LATE CRETACEOUS HYPSILOPHODON-
TID EGGS FROM BAYAN MANDUHU, INNER MONGOLIA

Zhao Zikui

(Instituze of Vertebraie Paleontology and Palesaninropology, Academia Sinica)

Li Rong

(Inner Mongolia Muscum)

Key words Bayan Manduhu, Inner Mongolia; Late Cretaceous; Hypsilophodontid egg

Summary

A nest of hypsilophodontid eggs was collected from the Djadokhta Formation, Bayan
Manduhu, Inner Mongolia Autonomous Region by one of us (Li Rong) in autumn of 1990.
This is the first discovery of this type of eggs in China. The first well-documented hypsilo-
phodontid egg was described by Horner and Weishampel in 1988 and by Hirsch and Quinn in
1990 as Orodromeus makelai based on the eggs containing identifiable embryonic skeletons
found in the Upper Cretaceous (Campanian) Two Medicine Formation of western Montana,
North America.

The present paper describes and illustrates these fossil eggshells found in Bayan Manduhu
by polarizing light microscopy (PLM) and scanning electron microscopy (SEM).

Hypsilophodontidae

Diagnosis Eggs are elongated ovoid, the eggshell consists of slender interlocking shell
units with prisms. Cone layer thin, about 1/7 of eggshell thickness.
The eggs stand vertically and somewhat obliquely in the nest, pointed ends downwards.

Prismatoolithus gen, nov,
Frismatoolithus gebiensis sp. nov.

Holotype A nearly complete nest with 7 eggs (NMB 4341; Field No. 9002).

Referred specimen A completely preserved egg (Field No. 9201)

Locality and horizon The entrance of Bayan Manduhu Road, Bayan Manduhu,
Urad Houqi, Inner Mongolia Autonomous Region. Upper Cretaceous, Djadokhta Formation.

Description The nest contains more or less seven completely preserved eggs which
are elongated ovoid. The length and breadth of the eggs are in a ratio of about one to two.
The equatorial diameter, located about 40—70mm from the obtuse end of one egg is 50mm,
the long diameter of this egg is about 120 mm. These eggs stand vertically and somewhat ob-
liquely in the nest, more pointed at the end embedded in the sediment. In Plate I, 1, the nest
with seven eggs is shown upside down.

The eggshell thickness is between 0.7 and 0.9mm. The outer surface of the eggshell is
smooth. On some fragments, rough and distinct pits can be observed under the low magnifica-
tion, and thus it can be assumed that there was more or less extrinsic erosion. The pores are
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oval-to-circular opening in the outer surface of the shell. There are no pores at the pointed
end. However, the area toward the obtuse end shows an increase in pores. This arrangement
may indicate that in the lower, pointed end, once buried part of the egg, gas exchange via the
pore canals was not critical.

The mammillae on the inner surface are small. Radial views of the eggshells under PLM
and SEM show that the eggshell consists of tall, slender interlocking eggshell units with pris-
ms, revealing a typical avian-like eggshell structure.

The transition between cone layer and columnar layer is gradual, and probably the line
of demarcation is quite arbitrary. The cone layer is thinner, representing about only 1/7 of the
eggshell thickness. Polarized light revealed cross-shaped interference patterns corresponding to
individual crystal columns. The herringbone pattern in the columnar layer seems to be barely
visible.

Comparison and Discussion

On the basis of foregoing results, the diagnosis of our specimens found in Bayan Mandu-
hu is summarized as follows: Eggs elongate, with longitudinal diameter of about 120 mm. The
eggs stand vertical, somewhat oblique, on their pointed end in nest. Eggshell about 0.7—0.9
mm thick. The abundance of pores in the area toward the obtuse end. The eggshell consists
of slender interlocking shell units with prisms.

By comparing with the dinosaur eggs discovered in the world, it is obvious that specimen
from Bayan Manduhu is quite similar to the hypsilophodontid egg found in the Late Cretace-
ous of western Montana, North America.

Dinosaur eggs are a very special group of vertebrate fossils. The eggshells are, in general,
independent of dinosaurian skeletons. They are never structurally connected with the latter,
so it is very difficult to assign a certain egg to a certain dinosaur taxon. Recently, the embry-
onic skeletons, attributable to a new hypsilophodontid Orodromeus makelai, were found in a
clutch of 19 unhatched eggs form the upper Cretaceous Two Medicine Formation of western
Montana, North America (Horner and Wejshampel, 1988). On the basis of the identified
embryonic remaims found with the eggshells. Hirsch and Quinn (1990) established structural
morphotype of these eggshells and positively correlated the eggshell morphology with specific
dinosaur taxon.

As has indicated, our new specimen seems to be close to the North American Orodromeus
makelai both in shell morphology and the pattern of arrangement of the eggs within the clut-
ch. However, there are still some differences between them. The outer surface of our specimen
is smooth but there is not any longitudinal striations on it. The herringbone pattern in the co-
lumnar layer seems to be barely visible. In addition, both eggs occur in different continental
respectively. Therefore, our specimen is considered to be a new genus and species of hypsilop-
hodontid eggs. According to Zhao’s taxonomical terminology (Zhao, 1975, 1979, 1992), it is

- assigned the name Prismaroolithus gebiensis,
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KRR E (Prismatoolithus gebiensis)

HTHEFRENRLAA R, ARENCRES: NMB 4341; FHHS: No. 9002),

A nearly complete nest with 7 eggs; all eggs in nest are shown upside down (NMB 4341;
Field No. 9002).

— RN RAAGFIES: No. 9201),

A well-preserved egg (Field No. 9201).

BN KE MBI RS DE 9632),

Quter surface of eggshell (Micrograph No. DE 9632 ).

m N
XBEHENE (Prismatoolithus gebiensis)

CEFESEER R EAREE R BMERAMNYI(RA %5: DE 7024),

Outer surface of eggshell, showing the irregular pits due to erosion (Micrograph No. DE
7024).

EFREUA(EA%S: DE 0216),

Radial view of the eggshell (Micrograph No. DE0216).

AR B HOA R AR S A PICRUT 405 DE 7033),

Enlargement of columnar layer to show columnar structure (Micrograph No. DE 7033).
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