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Abstract: Dinosaur eggshell is an important evidence to understand the palaeontological
environment of dinosaurs, as well as their evolution and extinction. The pore in the eggshell is more
suitable for the reproductive habits of different types of dinosaurs. In this study, a honeycomb egg
dinosaur eggshell found in Heyuan, Guangdong Province, was taken as the research object. The CT
image pore of the dinosaur eggshell obtained by Micro-CT scanning was built into three-dimensional
modeling, and the size, shape, arrangement, spatial characteristics, and development degree of the pore
were analyzed ualitatively and quantitatively. Firstly, the processed CT data were converted into point
cloud data by Python, and then reconstructed in three dimensions using the ball pivoting. Secondly, the
processed CT data is modeled in three dimensions by Avizo. Finally, the point cloud data of one typical
air hole is studied, and random slices are selected for quantitative research. The results showed that:1)
Some of the pore was not connected, the pore was blocked, and the blocked pore gradually reduced from
the inner and outer surfaces to the middle pore, staggered and distributed in space, with asymmetry;
Some of the pore was connected, running through the inner and outer surfaces, and well developed, so
that oxygen flowed into the embryo for respiration and development. 2) The pore was widely developed,
the pore in the diameter section was conical and columnar, and the pore in the string section was single
round, oval, polygonal, etc., the surrounding matrix was like hexagon, arranged closely, and multiple
hexagons formed a honeycomb structure, with obvious poretal intervals. 3) The pore size and channel
height of eggshell pores exhibit a trend of being larger near the outer surface than near the inner surface,
while the pores that penetrate both surfaces have larger pore sizes and heights than the previous two.4)
The well-developed honeycomb pore revealed that the hatching site of the egg of this dinosaur might be
a buried environment; The cone pore showed that the pore size gradually decreased from the near outer
surface to the middle, which was speculated to prevent chemical erosion and water dispersion.

Key words: dinosaur eggshell; Micro-CT; microstructure; pore; point cloud; 3D modeling;

Heyuan, Guangdong
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Fig.1  Administrative area and eggshell excavation site of
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Fig.2 Upper Cretaceous-Paleogene Daoji-Niuguzhai cross-section, Dongyuan Country, Guangdong
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Fig.9 3D model of pores on chord section near outer surface of eggshell

32 EESW JGH) CT SAR DI A, %42 U T3 A1 3 1 A <AL FL A

T ER AR AL BB SEA  SE B, K10 2oRrye b —ikd i
— R AL RN — 2L B EAER 5 120D PIA ALY FLAR 0 iy B 00 4 200 L 045 69
P, il Adobe Photoshop B fF eI T ok ab B < ALALAR 490 2 0.43,0.56 mm , £L3H & BE 73 51 A
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Fig.10 Eggshell pore size and height

0.69.1.12 mm, X M 4> FL LA M K, FL A2 98 2 n]
P THE A8 /N, I Ah, X S A R T (10 )
T PN T (1O AN R BT 28 N A R THT (5 AN Y 4/ HEIR
SALEBBEGHATSR T, K PRI A S A /AR R B AR
(FLEFE 0.23~0.73 mm Z[A], - E AR 0.395 mm,
HE/FER B BEAE 0.38 ~1.38 mm Z 0], 3 & N
0.801 mm; Bt 2¢ P A & 1 19 R L B & 7E 0.25~
0.80 mmZ [8] , S EHAA N 0.414 mm, 4 /FER & B
FE 1.63~1.71 mmZ [8], V-3 & 4 1.658 mm; iT
PN 2 T A /AR ELAR (FLA2) #£0.16~0.41 mm Z
6], AR K 0.286 mm., HE/ AR & BETE 0.13~
0.65 mmzZ &), ‘F3 5 & 750.386 mm (% 2), #] WL
e A F AL AL AR e e L AL AR KL AL
T v B AL [ A G it T BE 2E P9 Ah R A AL IR R
S-S ALAR I ST 34 e BE R LU TP K, RN b S
T 78 M 43 BT T A AT A = 2 R T AR AR 2 R —
.

4 itig

SHEERAR

CT %8 5 L — 4 W 2 BR E A7, X
LU R RE S SR L IR NI I TGS B L v 3 T 4
il BCE R 0 ik AT R = s, 2 CT
BRI = 4 T A K T IR GG 9 CT BHS B , an 2
JE U RS0 H o AN A L T S Y = 4 R T fE 2 F
SO0 R s BE = e A R LA AL & )
AE AT X AL A 2 B P A LR AT R e ST
B B A B A g |l B A O AR LR 2 A
FRAEAE 25 18] o 4% 3006 2 2% 10 09 FR AR 05 B T i T =
1 A% Ak FLAI 2 A7 11 L 32 T R X HEBR B T
il CT A 18 B Al /AL LA B AR 3478 A
WFE K CTH e 55 4 W a5 2= B0 o vl B2 o0 — 4 &

4.1

x2 ERILEESH
Table 2 Quantitative parameter of eggshell pores
. AL /R PHE HE/HE CRHE 2R
- %5 BHA/mm &/mm &/mm J/mm HE
1 0.43 0.69 &
2 0.30 0.70 &
3 0.34 0.68 w
4 0.73 0.78 w
SEAh 5 0.23 1.38 i
0.395 0.801
FTH 6 0.23 1.21 75
7 0.56 1.12 =
8 0.25 0.54 w
9 0.33 0.53 i
10 0.55 0.38 i
A 0.37 1.65 2
0.34 1.66 =
gy
0.31 0.414 1.63 1.658 P
Ah
D 0.80 1.71 s
0.25 1.64 2
11 0.21 0.58 w
12 0.25 0.65 w
13 0.35 0.18 &
14 0.37 0.26 &
E N 15 0.33 0.28 w
0.286 0.386
E310] 16 0.37 0.34 7
17 0.41 0.13 &
18 0.16 0.41 &
19 0.17 0.64 w
20 0.24 0.39 &

805 BB G B = 4l 2 () v, 0 M R s P AR Y L
AR S M RRAE o 52 B 60 35 B s = 2 Ak
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