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Mineral composition and structure of silicified titanosaurid eggshell

NAGASE, Ayumi, SAKAE, Toshiro and KAKEI, Mitsuo

Abstract
Polarizing a microscopy and X-ray diffraction analysis showed that the fossil dinosaur eggshell

fragments (titanosaurid from the Argentina) were composed from silica (quartz) and calcium

carbonate (calcite). The mineral composition and detailed texture for the silicified dinosaur eggshell

have been reported here. The quartz may be formed by the secondary substitution preserving an

initial microstructure of the eggshell, and the calcite was seemed to be tertiary deposit filling spaces

made by some micro-organic activity or else.
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SRR 5 4 7 7 47 v 2% (Titanosauridae)
D YIBACAN TR B & 0 i R & 52T 72
AECTH L. WEOAREINGITCR IR V>
LD TR S L Tw A Y (Laurence, 1976 ;
Sakae et al., 1995 ; Mikhailov et al.,1996), 4 [l @ i
FHIER R S /ML WS 2R LTz, FICH
2OV DTHD, 0720, WGHEBME, B
X AREPTEIC L D SR LR RBE L2 C
HHERIE SN TR WEHERSE Y O AL & Z DIAE
MXEMDZENTELDOT, ZIICHET 5.
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ML 7 B AU RAE I T B & D $R
fEL TV W T VB F UL SNV E N
DOMFIROEDTHLD (1), ZnENO/NF DK

A LEELEFTCEIEEFRAMEREL TSI LN
5, INSIZ1THOINLS /N TIRARL, BEOI
PEFE STV OPOFTEDEEZONL. N »
5 Buehler diamond saw % W TJE X # 1 mm~%
100um DK E X DR EDL Y, WA X B EE
A EB L, FEMARBEMSEBIL (NikonSMZ1500), %
N BB X el B 92 Bk () A 2, RINT2000 - PSPC ;
0—% =R X S AEE, ¥ —4 v b Cu, NIEE
JE 50KV, hi & i 200mA, X # ¥ — 4 £ 30
wm, sFMEEPH @ 3 ~160°. 20, EFEURER C1050) %
To7z. X BB X 5 BIE0E 0 AR & TR
ZEITE TRA AT ZEER% (LEBRA) ®/855 X M1 v
7 X #%, Parametric X-ray, % {72, Ml &€ &M1&
K - JEIYL (2003) (ZHEFLL 7-.
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£1 242797V ZEEIPHO X FEFTF— 2
(BAIE— 7 DB, ®E, BREREKT—2OE—7 LBE, BEHILYA M TF—20E—7 LHEE)
¥—z Hey 1 00 5 i 30pum Quartz Jc A £ B0 52 A 30um Calcite
# ol 20 [d(A) | mEE | 1% PRIEdA) | 1% | 260 [d(A) | mEE | 1% |l d(A) | 1%
a 26.70|3.336 | 1165 | 100 |0.354 |3.3435] 100 - - - - - - -
b 29.38(3.038 | 98 8 0.419 - - 29.34|3.042 | 293 100 | 0.413 [3.0355| 100
c - - - - - - - 35.88|2.501 | 189 65 |0.345|2.4948| 15
d 39.60 | 2.274| 50 0.312{2.2815| 8 39.46 | 2.282 | 125 43 1 0.404 (2.2846| 20
e 43.30|2.088 | 50 0.508 - - 43.28 | 2.089 | 216 74 10.346 |12.0944| 16
f 50.22 | 1.815 | 248 21 10.415]1.818| 13 |61.14|1.515| 59 20 10.532|1.5178] 3
g 55.12 1 1.665| 69 6 0.450 {1.6592| 2 - - - - - - -
h 64.24 11.449| 50 4 0.476 {1.4529| 2 - - - - - - -
i 68.46 | 1.369 | 214 18 |0.528 |1.3719] 5 - - - - - - -

Quartz (PDF #46 —1045)
Calcite (PDF #47 —1743)

3. MR
1) EABEMEERICLZIHERE (®2)

BARTKE SEYWFKR BEINAE, KA, BF
LD OPKL BEE LTS, B, KM, A, W
et b [\ Uthid e < S tasio b7z, R
XM 4 mm, IIERRPIE S B 72 5 B0k P 8 o S i ER
SCHLBIRZSRE SRS S 7z, IR S oK
WESEAH 1, B L 72RO B O AZARITIFIL )
mesns.

2) RHIEMBEICL BEE (M3)

HWERMEE AR = VIS E D BROT#HE %2R L
BETHPKEN LD 0b. AT —V%EEEIE5
WCONTEAPZEIT S, ZOZELDHT5 b BISEAIC
Lo ThA TH o722 LD HRER/ON & HFE—Tld 2%
W7 r— LM THLI EDbh DL, B
BEZ=IVTF T L —0EH T LERIFIVNE
WZ ERbrotz (BH, 1968).

PR OREIRMEE 2R L C W A I AR TR TH
D, ZIIHEILENZRICKNOMEE D 5 \VidiK
SHROBUNEREGIRD A IV A P A S & OHPAE %
EREL 25 @ L TWA Z EAVHIB L 7.

3) XiEBGICLPEE (M4)

ZFNZNOILHEE X BOWRPUIE L TilE»EL
BB EWINDIKEL R BHEEF > TWED, £0
WINOREEIZ TR ICEATH D, EHICENENDOIT
FITIIFE O X MR % B3I O BB 2545 0 1 2 28
1632 “X MG &) BAOBREZRT I LA
MHENTVWSE., COBREBLETLILICI > TWE
MOTEEZEETHIENTETH S, DD
PXRICKVBE L. COWRETEEZHML T,
WEHOTHEOWNIREE LML, TCEOREITT 2

5. SRIZoOFEZFH L TCREILAIN%E LTide
L\ A BEIEAL L 720032580 - W EIZow
THRERIT-72L 25, STrEGHTHI ENRHLH
oz, H41216.0 KeV(0.775A) £ 16.2 KeV
(0.765A) ®» LEBRA-PXR T #% 3 L 7z eggshell ® X
MuEMG AR R L, WFEZET 5 &, REOmHIC
SRUZ2EITIE, 16.0 KeV(0.775A) 12835 %50
16.2 KeV(0.765A) THE L 25 A D13 ) 28 X A
BEBIZR o TWA I EDRDOLNS.

O X WEE IR L 2R E RO ZEALIZ DWW T
13, BB L2 ) M R 2 ) FEER
HEZz27:) L TR OLNIZZT L5, Sr OWIL
AR EEREWSRVWEEZ N5,

X 4 DB S ABH 2 HREE 7S O WG 25580 S
7. WERO WA IR S v, b L 2 OREARAS 1 FiE
DEWIZ L VRSN TV S, XHOEBRD
WIERWHZ DO L) ZHBERRD SNk w,. Lz
o TZORERIEFE—OWE TIE 7% < 2 ML Lo
BT ENTWE E WA ZEAbA L. ZOWHT
BEEPOHNE T TRV TWAIERIZED LNV
(Wiedemann and Reller, 2000).
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4. EE

PERATHN T E 7ALARTEINZ O IZ DV TIZLL
T O SCHRIZEE L v (Tayler, 1969; Erben, 1969, 1970 ;
Pooley, 1979, Hirsch and Packard, 1987;Sahni, 1993 ;
Zhao, 1993 ; Hirsch, 1994 ; Chiappe and Dingus, 2001;
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FHITWH AT 12 1 2ofkidEh ok b i $ T
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SO OFER, BB L 72280 eka L
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Fig.2  Structural types of dinosaur eggshell corresponding to A:Elongatoolithidae,
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