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Summary

Aspectaclllarfossil specimenconsidered tobea

fbssilizedyolkwaSfbundpreservedinaneggfromUpper

Cretaceousrocks intheMaomingBasin・Guangdong

Province,SoutllChina.Thecarboll,phosphorusandsulfilr

arefbundinthestudiedspecimen, suggestingthat they

musthavecomefi･omorganicmatleroriginallypresenl in

thespecmen・Thisisthefirstwell-documentedassociation

ofdinosaul･eggcomaminganunincubatedcontentfi･omthe
fbssilrecord

Introduction

Dinosaureggsandeggshellfl･agmentsareabundant il1

UpperCretaceousbedsintheworld,butlhecontentsofegg

arenotrepresenteddueto[heirpoorfbssilizationpotentia1.

1n 1994-1996, fourfossi l egglocalilieshavebeell

discovel巳dintheMaomingBasmofGuangdongProvince、

SouthChinafOl･Ulefirsttime(QiueraL 1995)byajoinl

teamconsistingoftheMaomingMuseum, IheGuangdong

ProvinciallnstimleofCulmralRelicsandArchaeology,and

thelnstituteofVertebmtePaleontologyandPaleoanthl･opology,

CAS.Thelocality,soulhofXin-Tang-ZaiVillage, isat a

largeconstruction-siteinthesoutheastemMaomingCity,

wheIeml･eenestscontainingeggswitllanidenlicaleggshell

moIphologyweredugoutfi･omthepulplishredbeds,about

9-llmetersbelowdlelandsurltice.Thelhreenestsofeggs

(94MNZH15,94MNZH4/md95MNZH73)areseparated

onefromanotherbylO-30m.94MNZH15representsa

clutchofabout6eggs・Theseeggswerenaturallyintact

fromthedeposit inwhichtheyhadbeenpreserved.

UnfOrtunately,mostofthemwerebrokeninvarying

degreesbythebuildingworkerswhentheyweredrivinglll

pilestomakeafirmlbundation.Onebrokenegg(94MNZH

15:4)fromtheclutchcontainsaspecimenofblackglassy

massconsideredtobeafbssilizedyolk(Figl)Inadditioll,

theworkel･salsoreportedthatmthesameclutchtherewere

■■■■■

Fi91.Specimenphotographof94MNZH15:4(Thefossilized

yo!kinsidetheintacthalfofashell)Scalebar2cm

twootherbl･oken-upeggs,eachofwhichcontailleda

smallerpieceofblackglassymass.Bul il'sapitytheywere

thrownawayThediscovel･yofthisspecimencouldbe

potentiallyimportant inl･econstructingthechemical

compositionindledinosaul･eggcontents,orinunderstanding

theevolutionoftheorganizedphysicochemical systemm

vertebrateeggs.Theotjectofthispaperistoprovidesome

additionalmfbrmationtofUrtherdocumentthepreservation

ofeggcontentsintheibssilrecol･d

Descriptionofthespecimenanddiscussion

TheMaomingBasinissituatedinthesouthwestempalm･1

ofGuangdongProvince(Fig.2),whel･etheUpperCretaceous

andTertiarydepositsarewell-developed(Chow, 1956iLi,

1995).Thestratigraphicalsequenceexposedinthisbasinis

givenasfbllows(Fig.3A):

I.Uppe'･CretaceousTong-Gu-LingFonnation: this

unit consistsdominantlyofpurplishredbedsof

al･gillaceoussiltstones, intercalatedwithcoal･segrained

sandstonesandconglomeraleS.
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Obviouslythespecimenisquitesimilartotheeggs

classifiedasShixingoolithuserbeni (Zhaol994;Zhaoet

a1. 1991)

Preliminarystudiesonthespecimensfromthefoul･

localitiesindicatethepresenceoftaxatypicalofthelate

LateCretaceous(that is,Macroo"rﾉ]Iisyao"11ensis、

EﾉOngarOOﾉ姉"Sa"dr℃wsj,Elongaloo"血Jselongarus, and

Sﾉ】ixmgoo""]IIserbeni)(Zhaol975jZhaol994;Zhaoer

aﾉ.1991),suggestingthattheegg-bearingbedsinthisbasin

maycorrelatewiththePinglingFoI･mationandtheuppel･

pal･lofYuanpuFoImationoftheNanxiongBasin.

Theblackglassymassspecilnenpreservedintheegg

(Fig.5)is66cminlength,2.9cminbreadth,and45gin

weightltssurfaceiscoveredwithsmall in･egulal･hollows

andfilrrowswhichcoincidewidltheprqjectingsecondary

calcitecrystals.Weassumethatitwasajelly-likesubstance

belb1･ebeingibssilized.Theseimpressionsonthesurface

werecausedbythesecondal･yblockcalcitecrystal layel･

growingtowal･dtheinsideoftheeggduringlbssilization.

Allofthesevarioustypesofdatashowthattheidentityof

thespecimenasanunillcubatedcontentofthedinosauregg

isestablishedbeyondanyreasonabledoubt・Furtherdata

willbesought inastudyofchemicalcompositionofthe

specimenandsedimentaryenvironmentoftheegg-beal･ing

bedsintheMaomingBasin.Becauseoftheuniquenanlre

ofthespecimenwedidnotwishtodestl･oyanymajor

portionofitbefbrefindingpossiblepathsfbrstudyingil in

detailSlllstead,micron-sizedsamplesweretakenfrom

threedifferenlspotsonthespecimentoanalyzethe

elemel1tal compositional thelaboratoryoftheShanghai

InstituteofOrganicChemistl･y,CAS.Therelativealnounts

ofthesechemicalelementsarelisledillTablel

Ⅱ、You-Gan-WoFormation? itmaybesubdividedinto

twoparts,namelytheEoceneshalesyieldingfbssil turtles,

AnoSle"maomingensis, intheupper,andmarlsandStones

andconglomeratesinthelower;

m. Huang-Niu-Lingbeds; consistingmainlyof

granitoidsandstoneSintercalatedwithconglomeratesi

W. Pliocenemarl shalebeds: containingabundant

VMpan's;

V. Quatemaryalluvialsoil;
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Fig2.GeographicpositionoftheMaomingBasin,Guangdong

Province

TheUppel･CretaceousTong-Gu-LingFormationat the

localityofsouthXin-Tang-ZaiVillageconsistsmainlyof

perplishred,argillaceoussiltstonesTheneslofeggs

(94MNZH15)islocaledinthisunit,aboutl0．30mbelow

thelandsurface(Fig. 3B).Theunil iscappedbythe

QUatemaryalluvialsoil.

Thebrokenegg(94MNZHl5:4)1･emams tohavethe

largerhalfofit,andlooksovoidmshape･Itmeasuresllx

9.4cm. Itcanbeseenthattheeggshellandthezoneol、

secondarycrystallinecalciteaggregates(approximately2Io

4cmthickontheinnershellsul･face)enclosedtheintemal

egg-cavity,whichisfilledupwiththeblackglassymass

(Fig. 1).Theoutersurfaceofeggshell isfilirlysmooth,but

grainyinappearance.Themicrostrucmreoftheeggshell in

radialsectionisadinosauroid-spherulitictype(Fig.4)The

eggshell isabout2.7-2.8mmthick･Theconelayerisabout

one-fbul･thoftheeggshell inthickness.Thecrystallitesof

adjacentShellunitsareinterlocking,withsomefUsion.The

subVerlicalstructuralmarginsal.eslightlydiVel･gentand

faintlydeveloped.Thellerring-bonepaltemofthecolumnar

layerisusuallywelldeveloped・Theporecanalsarenarrow.

Tablel Theelementalcompositionoithefossilizedyolk

RelativeAmount(percent)

Sample2

090

0．74

0．86

Sample3

0．84

058

0．75

Samplel

O65

0．84

062

Carbon

Phosphorus

Sulfur

Thepl･esenceofcarboll,phosphorusandsulfurin･the

studiedspecimenindicatesitsorganicorigin,andstrongly

suggests thal itmaybethemixtul･eSoffragmentSof

original yolkandalbumendecompositionDuring

ibssilizationtheyolkandalbumenminglewitheachother

becauseofdehydration,andacel･tailldegreeofchemical

decompositionmayalsooccur. It is interestingthatthe

percentageconlenlofphosphorusandslllfur in lhe

－2－



anunstablephysicochemicalsystem・ Ifthenew-laideggs

homdinosaursdidnotgoonwithincubation,thechemical

decompositionoftheeggcontentsmightquicklyoccurby

theactivitiesofmicroorganisms. It isobviousthat there

wasvelylittlechancefbritsbecomingafbssil・Thenature

offossilpreservationintheMaomingBasinsuggests

stronglythatitwentonunderaspecialcondition,probably

highsalinityandshortofoxygen,bywhichbothalbumen

andyolkcouldbecoagulaled・Asmentionedabove,theegg

(94MNZH15:4)hasmtacteggshell.DurillgfOssilization

thezoneofsecondarycaicitegrownontheinnereggshell

surfacelladsealedthepol℃canalsofeggsheu､andlbnneda

hypoxicmicroenvironment fol･ thepreservationof

coagulatedcontentsofegg.

Onthebasisofcircumstantialevidence,twobiosbntigl･aphic

studiesoftheNanxiongBasin(Fig.2). situatedinthe

I1orthempartofGuangdongProvince,suggestedthat this

basinwaspartlyinUndatedbyseawaterduringthe

depositionoftheupperpartoftheYuanpuFormation

(Zhang l989a;b)FossilfOraminifers, representedby

NoI]io"sIJbIUsiic"m,NbniOnsicj]IJal]ensiSandﾉVbnionsP.，
coexistedwithanabundanceofeurvhalinenon-marine

ostl･acodes intheabove-mentionedbeds. indicaling

brackishcondition.Besides,abundantmarineplanktonic

microphyles, i､e.dmoflagellatesalldotheracl･itarchshave

beendiscoveredintheUpperCretaceousDalangshan

FormationofSanshuiBasin(Fig.2), situatedal the

ZhUjiang(PearlRiver)DeltaofGuangdongProvince(Yuer

a/1981;Zhang,1989).llseemslogicaltoinfer,therefbre,

that thevastareaofGuangdongProvincedul･ingthe

depositionofthat time,correspondingtotheuppel,partof

theYuanpuFol･malionorDalangshanFormation,might

serveasapotentialconditionlbrthepresevationofegg

contents・WepreSumethat theMaomingBasincouldhave

beennoodedbyseawaterwhentheeggswerelaid.

ImmersioninseawaterisaftworableenvⅢ℃nmentalcondition

fOl･ thesuccessfulpl･eservationofeggs.Thispl･ocess

solidifies theeggcontents・ It issomewhatsimilal･ tothe

Chinesemethodofpresel･vingeggsusedasfbodstuffThe

avianeggscoatedindividuallywithamixluleofsaltand

wetclayorlime・sallandwoodashescanbekeptfbl､many

years(RomanoifandRomanoff, 1949).

Iftheinfel･enceiscorrect, fUrthersearchingfbrsimilal･

newfbssilcggsconlainingresidueofunincubaledcontent

ofeggispotential inboth thesolllhwestel･npartand

ZhUjiangDelta,GuangdongProvince.

WethankZhangJiefbrphotographs,HuaQinandZhang

Baoshanglbranalysisofelementalcomposition.
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Fig3・StratigraphicsequencedepositedintheMaomingBasin.

A.Compositesectionof iateMesozoicandCenozoicstl●atain

theMaomingBasin(afterChow,1956).B.Sectionfromsouihoi

Xin-Tang-ZaiVillageinthesoutheasternofMaomingCity

specimenstudiedseemstobecomparablewiththatoi

chickenegg'scontents(RomanoffandRomanoff,1949).

However,morethan99pel･centoftheegg's total

phosphorus is intheyolk、andtheeggalbumenconsists

chieflyofwater. Inviewofthecompal･ablyorganized

physicochemical syStemofegginbil･dsandreptiles

(Bellairs,1970+PackardandPachard,1989;Packarde"ﾉ.，

1997),especiallyincrocodiles, it isreasonabletoassume,

Iherefbre, that thecomponentsofyolkpredominate inthe

studiedspecimen(94MNZHI5:4).

Likeavianegg, fieshdinosaureggcontainsalargeyolk

thatfUrnishesnourishment fbrthedevelop加gembryo,and

watelyalbumensurroundingtheyo1k.HoweveI･, theeggis
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Figure5Detailof theiossilizedyolktakeniromtheegg

(94MNZH15:4)､a(leftside)andb(rightside),Modifferentviewsoi

thespecimen.Scaleba1．1cm．
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