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Fig.1 The location of Qiyunshan dinosaur eggs from Anhui Province
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Fig. 2 XRD diagrams of dinosaur eggshell, egg core and

surrounding rock in Qiyunshan
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Table 1

Contents of the main elements in the dinosaur
eggshells, the egg core and the surrounding rock in

Qiyunshan

FH(10°°)

RS A
Ca Na Mg K Fe Al

XN-01 PifUE 4696.6 14389.3 5954.1 34169.4 19064.4 32706.8
XN-02 PifE 3925.5 12019.4 6308.3 28341.1 22538.6 34350.6
XN-03 & 11282.2 7343.3 6187.3 22244.1 27389.0 56586.4
XN-04 Hl7&E 10674.1 7248.3 6230.9 25625.4 26717.0 36523.6
XN-05 %  9409.9 7508.0 6294.9 27310.3 26675.5 30746.4
XN-06 ZH#Z 10823.1 7572.6 6119.1 27414.0 27630.6 42564.7
XN-07 5% 56620.1 1515.8 5434.1 4799.6 5570.7 9742.0
XN-08 ZE5c 56977.4 1487.4 5471.2 4781.3 5057.7 9848.3
XN-09 FE5% 53841.8 2556.4 6481.4 8525.1 9318.9 16224.8
XN-10 fE5¢ 52788.3 2545.3 6438.6 8607.7 9653.9 15503.3
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Table 2 Contents of the trace elements in the dinosaur eggshells, the egg core and the surrounding rock in Qiyunshan

LI - FaE(107°) F(10712)

%ty . Sr In  Ba  As Ti v Gt C N Cu  Mn Pb la U Ir
XN -01| ytfl%s | 353.9 87.7 502.7 54.7 3087.8 103.9 31.0 5.8 10.7 74.4 233.2 25.3 12.6 2.1 422.7
XN -02| yifE | 306.6 64.8 410.8 22.1 2560.2 72.2 27.4 5.2 9.3 57.0 188.3 21.1 13.4 1.7 351.7
XN-03| HlI)5 |[340.2 74.5 451.4 60.0 2561.0 127.7 34.5 8.0 25.4 53.7 501.3 15.1 19.7 1.8 206.3
XN -04| [ls [270.8 78.7 419.4 63.9 2449.4 103.7 35.8 7.6 23.2 51.6 484.1 14.6 16.8 1.7 254.5
XN -05| #H#% |249.4 75.2 320.8 57.6 2516.0 64.8 37.6 7.9 22.0 46.6 502.2 15.8 15.4 1.7 286.9
XN-06| ## |[290.2 64.2 335.4 63.5 2696.9 94.8 40.4 8.4 23.3 52.2 579.3 16.7 19.5 1.9 311.4
XN -07| 7 |6415.2 2.2 204.5 128.7 1375.9 62.0 11.5 4.7 36.9 10.5 1303.4 10.7 9.0 1.1 41.0
XN -08| #HE5% [6638.6 - 217.4 103.8 1318.1 26.0 9.5 4.4 33.4 9.9 1322.5 13.5 8.9 1.1 42.2
XN -09| #H5: [5945.2 7.4 327.0 123.8 1518.0 22.5 21.9 4.9 30.5 7.0 1698.2 11.5 16.2 1.2 71.4
XN -10| 7 |5798.3 8.6 343.6 134.5 1420.2 - 19.4 4.6 28.8 6.8 1636.0 10.6 15.4 1.2 83.7
XN-11| % |619.5 516.2 5084.9 364.6 1051.0 7.0 3.7 2.1 31.4 2.6 22.3 11.1 2.1 0.2 13.0
XN-12| 5% |417.8 367.1 4131.3 318.4 942.8 - 1.9 2.0 28.8 3.1 20.1 8.2 1.6 0.2 37.6
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Fig. 3 Elemental changes of Sr, Fe and Ir in the dinosaur

eggshells, egg core and surrounding rock in Qiyunshan
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Mineral and Elemental Composition of Late Cretaceous Dinosaur Eggs in
Qiyunshan Area, Anhui Province and Its Implication for
Palaeoenvironmental Analysis

JIANG Qin', HE Qing'* , ZHENG Liu-gen', HU Yi’
(1. School of Resources and Environmental Engineering, Anhui University, Hefei 230601, China;
2. Qiyun Mountain Administrative Committee, Huangshan 245451, China)

Highlights

A preliminary study of the newly found dinosaur eggs in Qiyunshan area, Xiuning Basin is significant to restore
the living environment of the dinosaur fauna and paleoclimate in this area.

XRD, ICP-OES and ICP-MS were used to analyze the mineral and elemental composition of dinosaur eggs.

Experimental results show that the dinosaur eggshells are composed of calcite and quartz, major component element
is Ca while Sr and Ir are abnormal high which provides new content of studying dinosaur eggs in this area.

Macro
minerals
HNO,
HF —»
HCIO,
Main Trace
elements Q"""‘n elements

oo, 8

Abstract; The well-preserved dinosaur egg fossilsrecently found in Qiyunshan area, Anhui Province are the key to
studying the living environment and the extinction of dinosaur fauna in the Late Cretaceous period. In order to
discuss the palaeoenvironment and palaeoclimate, X-ray Diffraction (XRD), Inductively Coupled Plasma-Optical
Emission Spectrometry (ICP-OES) , and Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) were used to
analyze the composition of macro minerals, major elements and trace elements of the dinosaur eggshells, egg core
and the surrounding rock. The results show that the main minerals of dinosaur eggshells are calcite and quartz
whereas the mineral of the interior is the same as the exterior of the eggshell and is mainly quartz. Major elements
include Ca, Na, Mg, K, Al, Fe, whereas trace elements include Sr, Zn, Ba, As, Ti, V, Cr, Co, Ni, Cu, Mn,
Pb, La, U, Ir. The average content of Sr in the eggshells was 6199.3 x 10 ~°, higher than most of the eggshells
from Xixia of Henan province and Nanxiong of Guangdong province. The average content of Ir in the eggshells was
59.6 x10 "%, Sr and Ir show an obvious abnormality compared with the background values, which may be caused
by absorption of harmful elements during material exchange between dinosaur body and the outside world. The
accumulation of As, Mn, and Pb and the lack of Zn may lead to the poisoning of dinosaurs and then extinction.
The increased Fe content in the surrounding rock indicates that the palacoclimate in Qiyunshan area during the Late
Cretaceous was dry and hot, and the content of Ir, which has a positive correlation with Fe, increased with the
increase of Fe. Moreover, the closer to the Cretaceous-Paleogene (K/T) boundary, the higher is the content of Sr
and Ir in the surrounding rock , which may be one of the reasons for the extinction of the dinosaur fauna in the area.
This conclusion provides a basis for the study of the living environment of the dinosaur fauna in Qiyunshan area.

Key words: dinosaur eggs; mineral composition; elemental composition; Late Cretaceous; Qiyunshan area
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