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19994F 10 H VERTEBRATA PALASIATICA fig.1, pl.I
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EMBRHEENY
B E RBRESE

(PEREREERAIYSHEALFRESR LT 100044)

RE UTEFBLUETAZAAAREZENDEESLA, REEEL A KBENLE
(FIEBF ) (Heishanoolithus changii oogen. et oosp. nov.). EHTRMEFTRER RN A
ARG, AR SBE A BB B LE EAR A, AR R, AR SEREZ AN
127, REERIEARE, B A TE TR, A5 B 7 B 0 0T 390 7 B A A T B 0,

X@A ITRL THZE DEE, BDEER '

FEESES Q1521

LT PEE 90 AU AR USSR 1536, 506 I PL 2B A0 RAT 28 R B 2K AL A 1 R F ity

B Y HETEY RE. 19944, FER
(Fuxin P ¥R E Y 5 B AR BEIBTH
BY. ERH 5 EARIERBA A
w| TEBS 564 B M K 5 2, T BILA A
1= I W T R T — B R E
°| B mnns  OREBA RRRERAEHE
=¥ Eggshell Fossl BRENERER, LRREELSH

— ERABRENDIREEN,
k| = ST T4 BB L e o A A
=1 EE % CEA N, Y,
REI S 0% BHA DERBHAAR. ERLAE
FUWA, WIBEREET 5 HFE
2ld van 5 FH A EE SKE, JE 105m, b
gﬁg S KORE. KB AP RIEEREE K
S E, K4, BB MR, &

Bl BRELEEGEG GREFS, osme) DR, BRERLAT AR
Fig.] The position of the eggshells in the stratigraphic X8 FJ SR 4% J2 0y 4 B 4T o, H e ft
section of Heishan (Adapted from Xu et al, 1998) E AN EHREREHRRTAS; L3

DNERERBFEESHH (%5 49772091) F 5.
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PUK. KB GBRERDHERE, REEERKER, TREF T E I RBADHER, B
227m, FEXFER, R ATE, Y. BT G (g, 1998); iHL R B B E it
B—d 3, i BEAH 2 T JL =% (Valanginian) 2% BK 4 B ¥ 1 (Hauterivian) (Wang et al.,
1995).

KK ZEH Elongatoolithidae Zhao 1975
RIWER (FR) Heishanoolithus oogen. nov.

B®& Heishan b A= FTE W DGEPF .
BIE WEBhE”.

ERRBRIE GEEFM) Heishanoolithus changii oogen. et oosp. nov.
(BRI, 1~4)

AR changii 7 4% B8 25y T 78 3t J2 o A= 027 F 90 4 HH SR BR A0 5 IR 3% SR Ak

BME ST, SMRELG 2 55 AR R ARIR SRR 4B B T A BRI 4 R B S LB AR R
HF, BT SO 7 It —BG BB 1.2~ 1.3mm 24 A ZH, SHRBEZ AR
1:7.

IERfRE G EHR 7AIVPP V 11578,

FFHFMERM TTRUNEE THZERAPEH.

B BERRFERERFH.AIREXTERE—E, BOEENERLBEE, 757
WEFRIRTOME THRER (B L) BB RAERER, RENEFNBHYTE
A R,

BRERA H, FYE 13mm (A S8R E); BFR/IMRER LM, 82 FENHE
AR, ¥ J5 K 3~ 4 A, AH AR B SUEA 40 TT B 45 R AR R A0 (BIRR 1, 2) , Ui
RAEFE 0.18~0.27mm, K F3Y 0.8mm, T3 0.3mm, 406 K 1.5mm; F7 4 Ui LE &
AR T

HALHRFIE HEBREO1Smm ALBEEEEN 1/8, BAHIIRE, SEXE
5~6 MR, A ERBRIER, BUAKER, AREHAE (BRI 4), BEOERE, &
BIBRAR, EAEREANREWZYEZRAANELAE; HREE L1nm, EREHEKE
S, B RN [ B BROR T A A R A 2B R, SR AR SRR BT L, AT BB R R A B kA
RS W AR B 2 FE KRR, SR E R 8, SR B &t ol 92, 42 K 5
ToRkE. BRENARE—B(ERL 3 EXET,. BAREERND LH, AW TEHR
BURIE G, 7 iR 2 AR .

BE ACRHRIARA DR R ESUS X S E R A HEMRRETN A KB ER.

EEgSitie KBER AREZE (1975) FTEL, KA K BTN BhA KT, —5
A —mgR, HREMBRZ IWKARN 21, BRFWEAER/DENESLRME, B
BE PG N—FNMEEH W E R —H, BHZ H L 40° ~50°H R, HIEME
RS RHAF, TUEE I B4 BRNRYEE LS BB A NS E, SFLEAET
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H(B¥2,1975 Zhao, 1993).

KIEEMAERXEZWITE LB, ENE. EWEEB Macroolithus Zhao, 1975, ¥ ¥
® & Elongatoolithus Zhao, 1975, B # & J& Nanhsiungoolithus Zhao, 1975, Trachoolithus
Mikhailov, 1994, Ellipsoolithus Mohabey, 1998, EXE BN B AR K, B/ EHLE
BRI RN RMERROBRL L, EREMEREREZEZAEHENS R KBE
REFRE, SNREEMFREG, ML ERERA K, RERF WS, SRR
BZABEHES A HBERNER /D, ERAREHELREGBAHE, — R
e, E RO B IIRIE, AR R Z Bk R R4 85 Ellipsoolithus B 5 4055 25 i 144 R 8¢
Wi, AR EHRBEEARALHAT M RL.

MIEZ T, *FRETHZER Dushi Uladl, # 4 T 4 5 8 ¥ T (Uppermost
Neocomian) Z Fi ¥ ¢ B (Aptian) Z [BIBY Trachoolithus 52 LRSS AR A R 1. 4R1,
Trachoolithus W) B SE AR, B 0.3~ 0.5mm, HEMRER LT E, m L8 EFH R
X 0.9mm, LM RERETERTEEMN 2/3; MA R ARANIFEAE LI REHOUM S HEN
AR G~4 A /mm?), WEIE AR DL, D BIEESTE REFREA, I ST
HREF A, #EBRSHERBZWAN 117, HEERENAR, K BURANARELEEE
B —F R, BRI H G E A KREERN —HB—RBUER, HEX MR g e KR
W,

KREEXNAESTES AR, O KBRS0, WRAEHEAH, TEHIIE8s, B
B EWHBRENE RS F B YE, 1975 Zhao and Jiang, 1974; & BEKZ,
1998) , 77 FE 74 Mgk £ 3t 7 & B, (HBF 9T 78 B A5, i 4L AT BB 0 5. 3 41t (2) (Zhao, 1994;
B %%, 1995); Mook, 7E W o 3 M 3 X, B BE & BT Kheda, B R 20 B B9 % it 5%
(Mohabey, 1998); 5%l XM =L, AL 0 B (1 R tth—0% (5 ettt (Mikhailov, 1991).

TR, RIT H A M i34 2B 10 58 2 JB K J¥ 2 (Elongatoolithidae) , MR 2 B 11
HE AT, &% ZE (1975 % Jensen (1970) = £ B Oolithes carlyensis B K & H
Macroolithus carlyensis, 3\ 4 Jepsen(1931). Jensen(1966) R MBI R AN BEEE
R.

AERATRRKE EAEHE - Hil# 4 (Two Medicine Formation) (Hirsch and
Quinn, 1990) X 7 8 7 & MM L %k & 45 2 B ) 4 (Morrison Formation) (Bray and Lucas,
197U S BEREHER YD RELNBREZEXG®),. HENBLAEBTRKEER,
HWARRIATEMEEHRNE. HAFFHEELSREAM Y E/DEER, @SB /NE
B Ras, H/MNERRE BEHENFE: MKBERERINETEMEREM, A
MR RIERERYHE2FENEER, RN E B, BB RS R
HEEWRE, EITE QU R — BB T 1. Bray % (1997) N RIb £ B BRI iR
TR B S0 £ 43 B W98 (nodose sculpturing, dispersituberculate) , T JF Y # T 5 4% &
REUH (lineartuberculate) . M H B3R E WL TAFEX A BIS, b E 8 K I B R4 408
AR, W Y B R A AR, B4 > 2 EBHEOR (A SR bR A)

BT [ —BEE P BT R A LU N R o3 B i R AR R A — E B ARk, BT BAR
) B 72 2 18] 36 72 SU i B LU A o R B 5Bk 28 A T s A2, [ B SR B[R] — 5L 80 G A iE R AT
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g, TTRUBREAOHETRL, WHUHEALTEHE, RITEEEHMER
REBAT T [ —EAL ) LA, BT AT LRSS R TR A

UTFRUBEERREBPOEMBE—THPRBENETERA, ANAEETEHE
SREEAMAERENDREENLG. NERBUEERTRAINRIERE, A4ZERE
BE—E&, B TEA 4om x 2cm 177, BOE K B 8 0 # YT A T B8 I 5 HE T, (B 45 7T
FW i EERE, BERNAMERNSRKE—B. I TETENETRELMRETE, &
FANHERT I TURE R R AE 7 482 S8 BOIR 25 ROt BB D 5 BB AR 86 B ML 2 SR, T
U — 2 1l E R I E R = EB R A BB IR Mg B A B3,

HRIKEESHABC AR DRI R, EMKEEN SRR SR RIS
RKERWLUHE. Norell % (199) ERRET RAB BT, KRR LEE N GTEE, K
EANREERSEWRE, m % EH, HaTAMNBELEF WA KBRS R KB RE
— A B R B

B AVARAALMBEARSE IAF. PRARBEIFEL, LR AKEANBLT
B, Kot RALABRA BB A, ARETRH,

A NEW FORM OF ELONGATOOLITHID DINOSAUR EGGS
FROM THE LOWER CRETACEOUS SHAHAI FORMATION OF
HEISHAN, LIAONING PROVINCE

ZHAO Hong ZHAO Zi-Kui

(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

Key words Heishan, Lower Cretaceous, dinosaur eggshell
Summary

Since 1990’ s, considerable amounts of fossil birds, reptiles, mammals and
amphibians discovered in the western territory of Liaoning Province have been paid
great attention. In 1994, some eggshells of dinosaur eggs were found in the Lower
Cretaceous Shahai Formation in Heishan County, Liaoning Province.

The strata of Late Mesozoic, in the fossil locality, consist of Yixian Formation,
Jiufotang Formation, Shahai Formation and Sunjiawan Formation in ascending order.

The 332m thick Shahai Formation may be subdivided into two members. The
lower member is composed of 4 layers of coal seams with grayish, grayish white,
grayish black mudstone. The lithostratigraphic facies are alluvial, small-scale fluvial,
shallow lacustrine and swamp. The dinosaur eggshells are born of the gangue in main
coal seam. Upper member of Shahai Formation consists of gray, grayish white
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conglomerate and sand conglomerate intercalated with four thin coal seams and some
coal lines. Various kinds of fossils, including Bivalves, Gastropod, Ostracod, Plant,
dinosaur teeth have been also found in this formation.

Elongatoolithidae Zhao, 1975
Heishanoolithus oogen. nov.
Etymology heishan-, in reference to the county name of the fossil locality.

Diagnosis See the diagnosis of Heishanoolithus changii oogen, et 0osp. nov.

Heishanoolithus changii oogen. et oosp. nov.
(@l I, 1~4)

Etymology changii- is named after Mr. Chang Zhenglu, who contributes a lot to
the study of stratigraphy and paleontology in western Liaoning.

Holotype 7 pieces of eggshells; IVPP V 11578.

Locality and horizon  Badaohao, Heishan County, Liaoning Province; Lower
Cretaceous, Shahai Formation.

Diagnosis Eggshell thin, about 1.2~ [.3mm. Omament character of outer surface
densely nodes-like. Two or several adjacent slender-nodes coalescing into chain-like
(lineartuberculate) ridges. Ornamentation approximately oriented along the longitudinal
axis. Cone layer thin. Ration of cone layer to column layer nearly 1:7.

Description The eggshells are preserved in the gangue, with about 4 layers of
eggshells overlapping together. Peeled off or sampled, some ornament imprints of
outer surface are observable (pl. I, 1).

The eggshell is thin with gray color. The average thickness is 1.3mm (not
including the height of ornament). The outer surface is sculptured with densely
slender-nodes, 3~ 4 per mm’. Sometimes, two or several slender-nodes are connected
by lower ridges (pl.I, 2). The sculpture is 0.18~ 0.27mm in height, slender-nodes
0.8mm in length and 0.3mm in width, and the slender ridge is 1.5mm long. The
ornamentation is approximately oriented along the longitudinal axis.

The thickness of cone layer is 0.15mm, about one eighth of eggshell. Cones are
lined collectively with 5~ 6 per mm. The cunei of each cone seem to be radiant-like
with inner structure unclear (pl. I, 4). The thickness of columnar layer is about 1.1mm.
Near the cone, it displays variant sizes of blocky calcite, the structure disorder and
growth lines ambiguous maybe because of secondary mineralization.

The undulating growth lines in the columnar layer become developed toward
outer surface (pl.I, 3). Under the polarized light, the extinction position is above the
middle-upper part of the eggshell in radial section, with column extinction pattern
below the nodes and the cuneiform extinction below the interspaces between the nodes.
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Comparison and discussion The diagnosis of our specimens found in Heishan
is summarized as follows: Eggshell thickness 1.2~ 1.3mm. Cone layer thin, 1/8 of
eggshell thickness. Columnar layer with undulating growth lines. Outer surface is
sculptured with nodes of medium height and a few low ridges. The eggshell
specimens studied belong to the Elongatoolithidae, and the characteristics of the
eggshells seem to be close to that of Trachoolithus found in the Lower Cretaceous
Dushi Ula Formation of Mongolia (Mikhailov, 1994). However, there are still some
differences between them. The eggshell of Trachoolithus is extremely thin (0.3~
0.9mm). Outer surface is sculptured with nodes up to 2 /3 of eggshell thickness.
Therefore, our specimen is considered to be a new oogenus and oospecies of the
Elongatoolithidae, and assigned the name Heishanoolithus changii.
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ERR i BA (Explanations of Plate I)

FRBIEGREFM) (Heishanoolithus changii oogen. et oosp. nov.) IVPP V 11578
1. REZRERRELGIELR signifying the preserved condition and its outer ornaments of the eggshells
2. REFREEM (B T) showing the omamentation on the outer surface of eggshell, SEM
3. BRBUER AMHANLEH (B T) radial view; showing the histostructure of the eggshells, SEM
4. ERBYIHERNEERES (BHT) radial view; showing the form of cones, SEM
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REFEEEHEDENR AT ARGEEHRE

199949 A 16 B EECERAIRENE TREFEXERE EBAIRYEREE
BRI B 5T 7 T S B B AR R . R LR B R M 3h Y 5 i A S B S BF AT R 4
TE 1998 SEEMEFS THEh, AT L B TR T E P REH —HB R ERSYWLA,
EhEE—RREH LR A S HABRATRE, X ERARER ST H bR
Wy — AN B R, WA 2 2 o B 19 J (Sinornithosaurus) . E 15 150 5 S MO R ARAEA B Rk AT
EY BT, s FHE BRSNS, A REE LM
RALE P ——iT T L Rk FA A ME. R, 24 Rk, 7RI TG X
BATHMELEAT AMKARTRIE ARG IS BHAED I,

FELRMEANTRERESHREAEEE N, F5LE, SADREEBREY
PRI T MBI, R, BT AR R R, it 3 0 T 0h AR SR 4 M L B B AR
ERERME. PELSRHYEINIEAFRX —IRD RN M EHIRET T, WHK
WREVREBRERLS LESEFBERPEL, UPES R IRBNBELNLEE
BEA TS B ERNEE, EREEEMMBHSLTRA XA, ERAEH EE25%
SHETHITRWVTHER, R—HATWHHLER, RASVHREN, BERRE
ESREELRABRNBEN —RESBHEDR, X—WERETFBI—FWA: B
HREESERMERRENEERE, PESBUAI - NEEENETE—K IR RS
R AR B BRAT AR R T IESE , R IR v ek S B R A B

TR Y EHTHESENEABBLAEN RN LRER PEREM LTRER
LEERMOTRARET KBEE, DA IERRE SIS MR E Y, 7
R, e R 5 A A R E R P B I A0 A5 T B SEBR B R R BRAE D26 4 oh, R BT
ELAEEPNBREN PENRERETERWEE. PESRNRATEN, PR EX
KATH — ST AL L LR B S BAR R YR E LT R,

(REE)
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