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iR AR R
WHZE(FH#E) (Dendroolithidae fam. nov.)
REZERB(FEB) (Dendroolithus gen. nov.)

HAORENRE LAREHEEMNEE,

FERBEFH) (Dendroolithus wangdianensis sp. nov.)
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£1 EBEXNUE

" 5 K% (mm) BA#Z (mm) FARTBE(%)
A, 145 118 80.1
A, 149 116 77.8
A, 155 123 79.3
A, 149 126 84.5
A, 146 111 76.0
A, 156 110 76.5
A, 156 113 72.4
A, : 145 121 83.4
A, 149 115 77.2
Ag 162 130 80.2
Ay, 148 - -
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BEREBEEY 1.2—1.5 X, 2YmET, JURESMERERMEER—F, N5
HAZENA BN EEANEREERRE. Hit, 8MERE—KE 23152
Blo BRI 2, REERINRIEL 0.5—0.7 ZALRUEAREE (BRI, 1/ 1)
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® 5 ERPBMBEANEEL EEFIBE L
A, 0.06—0.30 0.04—0.12
A, 0.08—0.38 0.08, 0.10
A, 0.06—0.36
A, 0.10—0.32 0.06—0.10
A, 0.06—0.40 0.08, 0.12
Ag 0.06—0.30 0.06—0.10
A, 0.04—0,36 0.04—0.12
Ag
A, 0.04—0.32 0.08, 0.10
A 0.06—0.30 0.08, 0.14
A, 0.06—0.34 0.08, 0.12
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A, 10—30 2
A, 14—28 1
A, 12—29

A, 11—29 3
A, 14—20 1
A 8—30 2
A, 12—28 4
Ag

A, 11—32 1
Ay 10—28 1
A, 8—30 1
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FEFEE  EBEE >516.40 %,
ANEEA B >219.11 %,
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W, K P EIENBE (Dendroolithus wangdianensis); RWBRERPBRE, Hhk—EHE
KERE. 51.91 3
9. L‘%E&ZEE%QQME#W&MH THRRERAHABRSXHDE. SHDE,

22,68 ¥
8 5

AIREE  BEE 307.29 %
8. RAGHBRERNDEEEERD S, 47.89 %
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3. RO TEREAER-ERE, 21.87 %

2. I AHASHPELE; WRELEMERRPLES; THEBLARKIL G
EREGDERERQIE, Hh W ESMHLEH . 5K (Omithopoda), # 3(Crocodilia ),
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ensis, Porochara sphacrica %, HETRBINAYE TR g,
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A NEW STRUCTURAL TYPE OF THE DINOSAUR EGGS
FROM ANLU COUNTY, HUBEI PROVINCE

Zhao Zikui

(Instituze of Vertebrate Paleontology and Palcoanthropology, Academia Sinica)

Li Zuocong

(South China Sea Branch of State Oceanic Administration)
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Summary

Eleven nearly complete dinosaur eggs were collected from the Upper Cretaceous Gong-
An-Zhai Formation, Anlu County, Habei Province in 1981. All these eggs represent cer-
tainly a new form of the dinosaur eggs unknown before. The present paper describes and illus-

trates these fossil eggs by polarizing light microscopy and scanning electron microscopy.

Description
Dendroolithidae fam. nov.
Dendroolithus gen. nov.
Dendroolithus wangdianensis sp. nov.

Holotype Six complete eggs.

Referred specimens Five completely preserved eggs.

Locality and horizon Wangdian village, Heshui, Anlu County, Hubei Province. Upper
Creta’ceous,‘:Goﬁg—An—Zhai Formation.

Description The fossil egys are well preserved. We consider that they all belong to
a single form mainly according to their size, shape and the microstructure of the eggshell.
Although the eggs have slightly béen compressed, their size and chape can be recognized. The
shape of egg is oval in outline but obtuse at one end and slightly pointed at the other. The
measurements are showing in Table 1. Their long diameter varies between 145 to 162 mm;
the biggest equatorial diameter, 110 to 130 mm and the shape index, 70.5 to 84.5. The shell
thickness varies from 1.70 to 2.10 mm.

Examination of the inner surface of the eggshell under the SEM shows that there are re-
manats of organic membrane and of organic fibres belonging probably to eggshell membrane
(Plate I, 2, 3; Plate II, 5). The fibres may have a smooth surface, which are variable in
size, measuring from 1.5 to 20 um. The thick fibres consist of fibres of smaller diameter joined
together to give a ribbon-like or rod-like form.

The calcified eggshell consists of cone layer and columnar layer. The thickness of the
cone layer viaries between 0.5—0.6 mm, approximately one-third of that of the entire eggshell.
The shape of the cone is apparently irregular in radial or tangential section through the cone
layer, and the inter-cone spaces are well-developed. Radial section also reveals the junctions
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of the spherulitic crystals radiating outward from the center of the mammilla (Plate II, 4).

The transition between cone layer and columna layer is gradual, and probably the line
of demarcation is quite arbitrary. The columnar layer accounts for about two-thirds of the
thickness of the calcified eggshell, and is responsible for the main strength of the shell. Scann-
ing electron micrograph of the radial view of the eggshell revealed that it is composed of bran-
ching crystals (Plate 1[, 4). ~They grow and branch to the sides and toward the outside of the
eggshell from the irregular cones. The branching crystals are laterally interlocking, with
some tendency to fusion near the outer surface of the eggshell. Polarized light revealed cross-
shaped interference patterns corresponding to individual crystal columns.

The pore canal originating hetween inter-cone spaces is branched in the columnar layer,
and is rather irregular with a varying diameter. Most of them terminated immediately beneath
the outer surface of the shell. These vented to the surface via multi-branched pore canals.
Comparative counts of pores in different level of tangential sections may reveal a considerable
variation and a varied correlation in the number of pores (Table 3). The numbers of the pores
at the surface of the shell are greatly reduced e.g. reductions to zero and 1—4 pores per square
millimeter. This shows that the pore canals connected each other in the columnar layer thus
forming a labyrinth.

Secondary mineralization of the eggshell took place during the fossilization, so that the
pore canals are entirely choked with calcite.

On the basis of the foregoing results, the diagnosis of Dendroolithus is summarized as fol-
lows: The shape of egg is oval. The basic structural unit of the eggshell consists of irregular
cone and branching column. And near the outer surface of the eggshell the columns are late-
rally interlocked. The pore canals are extensively branched, and most of them terminated im-
mediately beneath the outer surface of the eggshell.

By comparing with the dinosaur eggs discovered in China, it is obvious that the Den-
droolithus differs greatly from those of Elongatoolithidae, Spheroolithidae and Faveoloolithi-
dae (Zhao, 1975, 1979a, 1979b; Zhao and Ding, 1976). Therefore, Dendroolithus is considered
to be a new genus of the dinosaur eggs, and it may represent a new family, Dendroolithidae.
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I FIEME & (Dendroolithus wangdianensis)
6 PoEEEI A Six complete fossil eggs;

3. BREREAA (LR
Remnants of the eggshell membrane attached
to inner surface of the eggshell
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1. ®mreedim
Radial view of the eggshell;

2. BFEMREFHENA

A thicker fibre consisting of thinner fibres



