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1965 % 5 B VERTEBRATA PALASIATICA May, 1965

J R . a> TEEMBE LR
5o

(e ER ek AR i A BT SR B R

LB S S AT 1962—1963 1 1963—1964 B DEEPEAL] ARG HE, 44
P TR, BRIR BRI R b A sh T fEm B R B T — &S R a s
A%, HREHEBLEELA, FTH XX A RENIMERL, BAW
PR OEREDE, Bk 1963), HoFBEFATIEMIT—ZTEE T 20K, BEAAH
ST GIRFERG WAL, BEFRITFERTA, TRERMAE TR RN EST
B TEEN TR (CRITES B ENET ELAREENHE,

RAMTHER THAMAR TEX R aikE 7 —2E A, IR A
T ER,

$hA AL B SRR T 1964 AE 3 RV PH SRR IR 7 7T AT R A fat e
AT, SRMAANHIBRME T E LB THRIRES T —2,

A2 AEFMESE FHE LA RN ERA MU — AR ATIE, BHEGHORERE
WER, BERATE, P TN REFEREMEGETLSARTFH T T
e 4

MR A G T A EAALFIMR L

Plsg 1 BIARSE RS, — L AR E A 2916 A, 5o SRk E R R 78 MEEE LD
IETEENEHSBEESE, FAURE-NFEERNRLE, ZRONFEHAGFAE LT SMERL
Basl AR B EEAR M &, HBEFRBHETLIE D, SR BT HEMNERBWH
Nt rE AR SR 2 KK, ENET S A MR, RS RR, KK,
JA) 53— NI g A P S AL, TR B, BINTEELWN, Bl
1=

i1 ) UPRT A ORE T & LR LU A T RS0, "EFIR R R A2 R % 2.
MARBHEND AL T ARG, B2AMRARERERE TS REmSHSE
REMEAT T o Haps r RS S I EAAENNEE, EEAE L EARR
Ko BEK AR o0 AL S A4, d 7T DU HiFhk,

TR RN EAONREENERBNTEABR~EE,ILF 24 0545, AER—
HIXMPIE M ETNAIRD —BENE . X20aEamE2,

g 2 i LI AEN AEVRREEAIR—F, XEHRATME L, @8
DI R], R E RIS, T [FE{CHHE AT EN.

EERNIE, ) A FLE R AE, AR Ml R T ERELA K,

* 1965 482 B 16 H M,
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1. I"Fal. EEETEsE
(Table 1. Localities of fossil eggs from Nenhsiung and Szesheng)

fREEIARE S
o NGB AR i & Occurfence (T
Cat. No. I:\?E Localities f‘:gﬁifﬁg %mplcf ﬁuﬁ;? Remarks
of shell cfEES remains
V2781 | 6213a- | FHISHEETE 1.5 km 39
63090
V.2781a) 6215 | EHEMET 2.5 kin 384 2 ¥ 13
6216 | HSHEE ARSI AT R 1—2 kn 558
V.2782 MM 2 2 7 4 F ¢ (R [ B R
63098 TEHERN AT 8.5 km 34 (RERERW)
V.2783 | 63089 EHEE ML 1 km 97 4 £ 17
V2784 | 6220 | FMEIEdALPY 2km 603 204 (—Bed)
V.2785 | 63093 | PaMsERiEdb Lkm 124 104 e
6219 i 110
6230 MHENOREI AR 92
43094 W DT RS Lk 25 2F. 88
VL2786 | 62092 rd A ) 24 TG 114 (—8TE)
63097 | oML 81 3
6221 HigESEARELS 3l =¥
V.2787 | 6222 TR R 201 7 (A%
6223 Wi SRkt 293
V.2788 | 6224 | RHIEERT 4km BRERD 1535 (—HE)
V2789 | 6225 | FHERIERERE 41 24 ()
6226 | FEESEHRFMAL ML 13 Ry
6235 | M ALTEER 137 (EL¥% 16 P fF)

R TEHERELE
(Table 2. Localities of fossil eggs from Kiangsi)

b, B B . . .
MAEHS | g ﬂﬂ & % % A W
Cai;‘\_;\;?l'{ of No. Localities Presarvation Remarks
FMRE 147 | ksl | JTPREA=0E AR TG Bh 130, PR GBRESED | aftEsza
B AR

FMRE 148 ks2 | [TETSRAM=IRIT AT SRR AIEY | B 82 B, B ARREEARET

Eedwaf BT HONE) 8
PMRE 149 ks3 [ iTPE@M ARSI 2.5 AR M | B 28, @8 —3k (RGO

L ) :
PMRE 130 ksd | W) b, SEHIGTERSEHREWL | Th 11, Fxg g h

+
PMKE 15i kss | SIEBAMBEEE SR 1.5 AR | —F i, 24 fFHERHS

= BT L MG ET
PMRE 152 ksé | @k SRS AR E

PMRE 153 ks/ | .l —iE T h9 R gl T B E A, #E )
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B AP EHTH

P BB WL BAT X 2.2 RO B0, BFI Sh E B R AT TS S S
BRI RER, G TR . KE%

;‘i IR BL G %ﬁﬁkﬁ@@ﬁﬁﬁ%&ﬂ%%%ﬁﬁo 3
¢ . sore BT EAE LI AE R P HL s
<, o BB MR, RIRAER /b B2 5T
¢ ! DA, TECE P L e hnt, 18
\ fax BAREA BT, HREE LT

SRNE L F1 L, I P 6224 bR
B X XK FEM AR mE, HHE b
WAk, BARI6215 (630909 ) B
PMRE151 A 3885, T H g e 2%

- LT N1 mn, e s sk b, TSGR
! ' ool | T AR A 2 SRRSO AR 60 A
¢ ! I (SHEAR RS A), BATE T4
e / FEREMAR L, BT -1V =
. O TR H BN S, A S, A TR
' @A R BE., XEF3, F4FE 3 EHENE
3 DUHAE & TR, mRREEHTEE, RMM
N ~ORBENEA R KNS, B I L%
CEOREFAE | LB b,
2. [TREEAL AR R T B AL B A I. E—PhEIBRE (OQdlithes
bR BB RAE R amA R R 2ZE). rugustus sp. nov.)

Sketch map of Taiho-Kanchou area, Kiangsi showing .
(ER I—VII, 1XB)

the distribution of fossil eggs discovered 1964 and
described In the present paper. AE BT A

1. v.2784. (6220), #J20 #¢BEEFER L, BR 11,

2. V.2781. (62152 = 63090), 7B ,FgHEIRET 1.5 km,

3. V.2785. (63093), HEBEREREZE/NLT . EmHEELEEIL 1 km,

4. v.2788. (6224), % 18 #RAEWIFLE, HHELEH 4km BRIERI, BK
IV—V,

5. PMRE 151 (ks5) {LFHBEMMBIE LR 1.5 408, H—EFEL 24 ¥, I—F
R BREH.

6. AA—ESMTEEMPEFRE L 53K 2

K ERHEEERROIREWELSEEAR S, BEM—ERE LARE, BE X
Feh R Al A SR B, BERMTHEEIRT X2, REREX/NER AR, 11 H&E K9
ETERCH AR,
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X3 LERASNEUEE
(Table 3. Measurements (in millimetres) of the comparatively better
preserved eggs from different localities)
# A kmg | AUREE | bwERe | =sa  (TTEEON
Losalites 08| CLong diamerey (orge cavmgia (Sl coumgial - (Ditference | 0 oo
Long diameter
Iy, V.2784(6220)
a 191 67 — — 3.5
b 201 58 52 36 4.4
c 121 54 45 39 4.4
il 203 79 43 34 3.9
[ 208 81 44 32 3.9
f 200 74 51 28 3.9
g 194 8 [4 e 4D
h 189 86 — — 45
i 200 74 — — 39
11,V.2781(6215)
a 178 B3 — — 48
b 2195 g4 — — 48
11,V L 27853(63093)
a 150 77 — —_— 41
b 186 76 — — 41
c 198 7b — — 38
d 208 g1 — - 39
1598 6 — —_ 38
f 182 78 - — 43
4 176 69 — — 39
L, (6224)
2 171 76 — — 44
b 181 85 — — 47
c 169 7 — — 45
d 172 77 — — 16
£ 169 76 — — 45
f 173 85 — -— 49
g 165 75 -— — 45
h 181 53 —_ — 46
I, PMREV151 '
ks 5.1 180 a8 — 48
ks3.2 172 54 — 48
ks 5.33 173 73 335 18 41
ks 5.4 175 79 — 44
ks 3.5 180 — - —
ks 5.6 175 62 — 35
ks 5.7 185 76 — 35
ks 5.8
ks5.9 i PN
ks 5.10
ks 5.11
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(WHE3)
ST pmp | AvEBRE | demae | ooge | NIHEENN
Localiies o | Lo diamerey (Lo cavmsrial (Small cquaial) - Qotocence | 310, 250!
Long diameter
ks 5.12 150 83 54 29 46
ks 5.13 180 72 - 40
ke 5. 14 180 73 — 41
ks 5.15 183 — — —_
ks 5.16 180 76 55 2t 42
ks 5.17 165 — — —
ks 5.18 165 85 — 51
ks 5.19 160 — — —
ks 5.20
ks 3.21 TR, R &
ks 5.22
ka5.23
ks 5.24
$1,V.2781(6215)
a 144 67 _ —_ 47
b 149 61 — — 11
11,V.2783(63089)
a 143 70 37 — 49
b 2134 3 42 — 47
c 2145 55 — — 38
11,V.2786(63092)
a 151 83 — — 42
b 137 63 — — 46
c 133 63 - - 49
d 138 77 — — 53
1I,V.2782 145 76 44 — 52
131 72 — —_ 53
11,6222 84 55 — — 85
43 66 51 — 60
75 60 49 — &0
0, PMRE L, Y EERMLSEID BERET (Machayio, Chingkankou, Laiyang, Shautung)
PMRE}L.1 84 70 47 23 83
PMRELL.2 93 86 49 17 69
PMKL.3 97 70 — — 72
PMREL1L.4 100 67 49 18 67
PMRE1I.5 80 66 51 15 842
PMRELL.6 91 58 45 13 63
PMREILL.7 PRI A
PMRELL.8 78 68 55 13 87
PMRELL.9 80 70 — — 87
PMRELL, 10 0 B N
111, PMREL26. (WHEFFALF 8 (Uungayeh, Laiyang, Shantung)
PMRELZ6.1 103 76 I — — 64
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(M=)
WA P APEER | AwREES E¥ T B A e
Logalis of | lang dismeney (Lo i (Smal eqvameia | (Diffrencs | 0 oo
Long diameter
PMRE126.2 91 38 40 48 96
FPMRFEI126.3 105 87 — — 82
PMREL26.4 93 78 45 33 83
PMRE126.3 83 77 — - 92
PMREIZ6.6 90 72 40 32 80
PMRE126.7 83 79 43 34 89
PMRE1L26.8 95 79 ' — — 82
PMREIZ26.9 96 76 — — 79
PMRELZ6.10 99 80 — — 38
PMRE1Z26.11 88 76 —— — 86
PMREI26.12 T
1V,2739(6225) 44 36 30 — 82
IV,PMRE133. 30 31 - -— 70

1) BiEERAE PMRE RESALFEARYEEFES . (These with PMRE arc specimens of the Peking

Natural tistory Museum.}

F4. BXIDUABR
(Tahble 4, Eggs classified according to measurements)

Type of cggs Length Breath Small diameter Ratio
1, 171208 67—94 45—52 33-—48
2 i6§—181 76—85 — 44—49
11 133—151 — 38—33
111 75-—43 55—66 49—31 63—96
v 44 36 30 82

V.2784 HEMBTREVTRIFHIRER, SLFHVE 20 NME, BR | RARREERTEL
ZIERIEIEEN, b s ik, B 5 (A BERMARAE L EDE R
N, BRI R EHE SRR HNER, BT U E BABALETESR 7 ME2MH
ST EE N, B3 20 A, %PEE?E?@E@H’J?E&EIEHB BEREASE G B LER
1340 A—B, BTN 7 PR —B, B kil 13045 —ZBiE E, BB ERNAE—
EMIZE . HAMEEHF=R. ﬁ#%@%ﬁﬁﬁ%&ﬁ&lﬂﬁ? 40 LA ko BBl T—
ERL_ERVENDL 10 EXARRLL, XN ARETERAE R, RTBERSE
B i1 24 58 2 M, 8 f5899 40,

P SR B AR ST M — Sk RS 2 BAELM— w4, BEtEAARA N, B
AN — R EWARETTN. HREEXRABRE 3, HXEAT 1915208 XK,
AT 67—86 AL MK HELHFR 3.5 T 4.5 T BUETETANERZENE,EEAEH4
R

E iR (BE I 45 AR &S AR, KRR Lujaz'“,ﬁ?ﬁth%%
FHIEA dUREC BT, B — MR R A
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V.2781(62152 = 63090) H—FEAMER, AE=ME, BRdE RS — 1 w2k,
B—1MgE . RETH—B, ERMATFSRGNE, RELRANTIT—E8ER KD, 4
F B AR, BT CASRBA D0 15 T 3R B TR g R 8

V.2785(63093) X EHF I RENMRORGO—-EE, BREHDEHE T THE
1, —HF L DEN=ZTEBEROENR. REEHEAR, X LGS I—E, 4t
FTE,HELWOEFNEYURRAR, #EZE, X—-BEBBfERHRYERHEE
MER, AF LT ETEDAEET. AN SHA T TR~z ELEE, B /NEL
A B RS v.2784 FAF.

v.2788(6224) A B —RBHEFFHEER Iv—VDX—EBEERERTLREL 8 1
TENTHANEARR. BHE 30 18 3 H 4 R ERHER, =B,
B thdy— T EE—2, BETEAREA(R 6220 Hpt—K BT IANE), B
LB R R EF—TS2NEBEE, 2B EEGFE O M By V.2788 &
12T Ray- 6220 IR BB —2E,

6224 BIRFEIG 6220 TLIF—2, AL FERDNE TR, FFUBSEZE, 0 LR,
X—EER T RN B HAN S TR — g E g L e, AR (A
3), FEMEREAILAED, AFHITIEMET R, —RAER—2, HA3A4—FE,E
AT — N 9 A BRI — i 4L, B AL IR AGEER , 4B LR K RS L
SrAill, B SRIRAMEA N R A A —Fh 2 A,

PMRE151(ks5) RIELHMARBEN—EEa (B VI VI Bk —gE R
HFRTE, 5T N ERERAAEES, R R 2R, A E= R, Bealng 5 R k
HMEHENESES—F, EAD BT 6224 TFRMA AR ALNRERLATTX
—Fhe, &SN ES -, IX-EER - b7 —SERMERr, KEBT
R —TEEEBREHERTH—EE, THIRABNNELANEHEEZ-EFEN. [
SRS — AT — a8k, P R BB AR

II. BE_#E (cf. Oblithes elongatus Young)
(ERR (X—XII A)

PR BT E s AR A
. V.2783(63089) B BN —RABE R —EK—Had-biE,
. V.2786(63092) #iff /K ibMEE I 11 E RS —HF.
. v.2782 (HBEME, TS ) MRE A 2km LB BE , DA, fERSHIR
V.2781a(6215) FHESEEE Y 2.5km —XFEEK 2R,
ATE AR —EETER BT H—H.
A EAERBAEPTEERSE —H. 5 bMWIE4 BESEERRRLD, FraXt
BHRE—EH D BHEAREE, EM0K/NMABE(RER 3 fE 3) BrA B A k—fh,
V. 2783(63089), Z— 1T TIN—TE, LERTHBEENBEFRER, A=
TEETEE LKA BERMBSENFHDEATSEEL-ED,
V. 2786(63092), {RGEG A U E . ZLAHR, LEA S, JJL2HEH, Hi

e e ko
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EAET L, BREN . X—FEAEETAEE (R 3D S TR,

V.2782 BEEHS—FEAASAEEE(—THR, FITKESR), BAE=S1EN
FIEE, O BRI R RV EBERFE RN BT, IriFERNS, BHRARR-EEMRLK
BT E(EMR X1, XITA),

v.2781a(6215), HAE-—ME(ER XD, #4KL—-BENH—FHT,

UL B3R SRR v.2783 BREELAL, V.2781 B4, Hihii st R EE A R R &,
BT 4 A A FIT—Fp—FE R A AR SR R, B/ L BB, Hr g~
|, £33 151 2k, i b—MRRIER 17 &X. EEANE bW PSS pihsE
RARBGZ B, 7 AR SE R 5 1T BT EFIREHE, AT —TEs—2%, 788 aW
—BE(—fRAE 2 BRUAT), A SER kiR, BIMAEFTEFRRT —M. M4
fEHR S H—FE, BT EMBR R RLMRIERA, — R

E—HMEE—MRRFIS LM EFRBRAKBER R 2L, T3EASENZE
PERE/AN—E(E 3, 1), HzeXERANE ko220 f1 6224 238, A HTBRALZ—
T £ EIRTERITE BY/ER RIZEA L, BT —% (ck. Odlitkes elongatus),

. E=#MBEEE Qclithes spheroides Young

(EI% XUB—XVIA)

Ak 1.V.2787(6222) 805 SR R JLAVE , — I, — SETE H o B A B B R AL,

2. PMRE 152(ks6) 9= AT ERIE M,

3. Je T B AT R R TH FFRABISNE (PMRE 11, m;ﬁeﬁéﬁﬂﬁ@mﬁ%%ﬁ
PMRE126, [ZRZEMAL -2 )IFATH L,

E—E A RT R A, EEfHMar RIS FR—MEAEE, BE4H
FIRE AR R T RR O e — TR E L, B R 2B 7, M AR MR Ko

TN EBRATE—RBRER XV FUR—REMWEMNHLEREN—-B2 (—8rA
H L —ERsE ), HMmEERTHSERAS N TEZENMNE, BAEPB L HETR—
AT FEN . TEHA LW REFITFHER, —nPAE L RFEM RN HIEE, 0t
EFRUERFRIFAE LRGN, TREE LI —EFER, FiFTil
B XRAH EEMWAAKR, B—FMEATHERILPTRE 3, H4e 8 E IR eE 4 54,
FIERE—F E(LE] 60—80), REH BRI B AT —AREREL, 11 2--2.5 Bk A,

Mt b5t 8 SR I Er 1064 PRI B MNTE B S ks BHEFIR, BRAZAHE
S ABIEER L (R 3 A ) /R O — AR R —dh e, MR, {H I 11 7R 3E P 0 &4
L RE (5 1959) L 5—7mm, T 28, BT AR e R 8, iR J B3 T X —Fho

EVFR AT KE LA SRS, TSt B AR N A M RIWG
PR EMLRES, — 8/ H AN SN0 FRE (PMRELL) —30F MK, — R R B HEIFAL
L= (PMREL2Z6) —3LH+24-RKIEH A C—ERE, ETAXERENATE HRET
FHAB, WEEPEREEZAT/ATAHMREE, SBH5EF— D T RHE, BRE 3,
BRI ERRNTHUE, BAEKENEEF N, B R gk -k—, B2 X
WL ER L RO E ERN—. BETIEEH HERGIATHIRO =], B —5
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(U3 RHRARE R T R —&, 1WAAREERR NS S URT R RKE#
EA—H o

HI D _E BT PR AT AR RS R, B R L AR e EITE R L 3R M AR A BE £ 27 )
P& T RS T IR B AR R PR A A, AR B A T £ R B B ST A S AR L
FRBEEMLD, K ES ARG EBTRE~MMK, B—fwEha RS,
TEEJEREFET, A8, v SRR a. R ARELEEHEX—ME L
73 R AT BE A (B4R R REEE)

IV. S E BT (Odlithes nanhsiungensis sp. nov.)

(ERE XVII—XVIIL)

Bkt 1. v.2789(6225) BUEEEERE, LARE, —ABSEE. —HET —%F,
BEARAATRE R o

2. PMRE 153(ks 7) LA A B/ 1.5 A, — PR EBEEAEREITIE K
FRE P AT A o

3. HIEEIR BXAE, B HE— Lk H b Bl QP SRR R praE e

FE B (MR A PR AR 3, BT R 6 3, T B fa T ER DA BBttt e B ek B/ 1N, IR AR 4714
— P 44 2K, RER 36 3k, /NLR 30 oK, HF 82, TERrER . EREEN8 =
H(ER XVI—XVUI),

LA T B 2 4braA B REE, EdE ARG, BRBTX M, HRAKEHR 39
AL, ERR 31 Bk, HERNBEL SEHENME,

EILPRATE IRENEDRRR—TRESRRANEMAG. BETTREND
9 F AT B BATAE A T I AR o

VAEtERLSA

(—) FTENET

A. 1963 IEEFMHEFIY E5E NS RITFEA LIEN, EFBT SN EEF AR
N ARG, (RS REEREN, RR T -SEELAR . EEARBENRIGE
o FREBARS BB

— PRI 1—1.5 B, RE L BARKAEE, FRSRML EFHESE—F
THRERELEEMRFONRLIWEALGE, KXMHET T+, V.2790,

F—HAEHEA, —H 2BRE —H 3 BXE, S BiTHHE ARSI, (F
K, B FpCHsER bR TR KB BRE . HRMARS, BT —,
EORZEPE R PRI )RR R AR E R, V. 2791,

B. 7F 1964 EAEHHES Y 5E NERAFTEFEA AN, XRRTHANELE
R _
L AR S G O (48 64021-18)— &, X SEENTRALWE,

2. TR BB LA T W (Cr, RSB A—EN, THR—%,
FERAAE B AR O REN, AURIHEE, 53 KA ELG, AHURS
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Fiil oy VP

(=) FEit BHIEHNERRRES

B 7 DA BT sl , P M FT R RO 5 B R B R N0 0 R S BE ARG B DAAL AR BT A
IEXNEEAREN (ST HIR) BB A KB MBS B, B0E A Bk, #
AR, AR, FREF B, BT BEFURFURE R el R i it
EHE—FENEE. SREEABTRAY, EEEERRR, BEl, 770 AR5 S
o :
MR LS B T EHENHBERRX A, B HNEREBTHAES AKX
WEKR, HAdhT—4 B AR, R —F b, s A AR, 3 —rm, S 5 ERS
AAFBEARMN, HZHCLAKRE, HZiREERHRAREEMHEEA—ETHE
Blo MR 25X R RINE S AEENE b HARE, FEE A, AER
AR, AR & BSEEERE , AR AT N UK L H B i, (R
HRTHIERMPr R B BB i a ZE W, D EiR e a e fE o

AT BOR B A A RR &I, A RE T EM o RS, BRI,
EpfdEcRE, RO Y ERERERENY A, BV EBMELEN, HX=THE
EERE A SERR iR T RIS B A MR YA, A E AR K,

=1

ab

I AT LNERE

MR A _ LA A MM ERBRFEE R E TN, B g RERE TR
R RE, V.2788 Fi PMRELSL 50F8304, T F0 A fn v.2784, v.2785 DA R V.2781a
BAHER G, B ERRE, ER—KREERN, S M EZNRE, eI ES. 8N
EEFMEA RS U, RE-HERE, ARIBTRR. RAL A Mg
T B, —F, B RIR S, AR,

BOWE, LEREE, (HILHEEEREW A, X—ME KN LA, BER
ZFHEIFEHRMEERBKEE, B FEREAR BN, [RGB — 8, o e —
$e, (HERER IR, R AN —Bh, BT B R ES6058, R T R LR aAREE
TRAER, X—REDE TR, RERMETTERI, AR RE—EEEN LS T
%*T‘Fﬂﬂo

B RE, AR SAT R, BIRB R AT Sk R, (W AT AR A L A (R
FET LT FE—MEOME e, BRFENE =ME, NETIURAETEEROTE
G E—RE ) SE—2, NRERMA T ARtk mAreEE, 3 KT i
LET—FesEmE, kR EAEYENEEBERS, 48 B BE—-FH, LAt
BUFR—EE, XFEA T, AR/ NEEILRER , T DA AR BE _ LR P IR IE R R, X
—FhEAES & L | IN RN, R T HE A LR T —ErfER,

EBETE, 8L, TUEEN—-H{RA=1E, HRA—TEREN, HHaTX
MRS, F ARERAKRBETKEN—E, DEFFEHRENE YRR, XYL
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B, BN 4 BRI P SR — A R &
SR A RN AN R WE R RTR, MERERRERT ARmEE
o

Il. fFERETARABREHERXKGRATH"

A gikentEd B E, SRR BE LA RS, MRFERFH—Ko M EfE
R HE X B R B — BB AR, KA RIS Y R & BT, B TE
HIEEA 5 Eﬁ%\ﬂj:%%’ffﬂlfﬁﬁ'ﬁ%‘%ﬁﬁﬁﬁmﬁftﬁ{fﬁﬁ,%&%ﬁ#fﬁkﬂ,‘iﬂ&ﬁ*?ﬁﬁﬂi
227 IR KB R, TEURLAR, BN R AR R T A e R SRR S B AREN .
Bz, REE—AEAAEEESMER, £EG ARLMERITE AN
EpAnEEs MAEEREE, XEEMAWHHEES Fir

% 5 IRANHE, IREAHE(BRTEALNE )T ARG, HE-bMiaramE,
MM R RN R, ES LU EEE AR, KIGER > , HRAN RN
B HA R PR — N AL REEER T Wi (HEEar B 2 ) REETE A, HAhDS
FE TR E A, TER, AR E Y R ERAES R, HEMNE+ 20, K6
#biFh, T e B En e h, BEM R

. XFEAEFma)—ERE

A I3 TERE F B eI E, SR Fik—ak

LT RWONA  RIRETAR e ATTAE UM BLIRT A7 T3 A RIBRAR 57 25 1
W, A b, (B — E $4(Wang and Zhen 1963), {EHEFR, BT W Fii s BOE T )T
1 35 1 B S 0 68 B R B A R AR I S 9 oK — o SRAEE RSB AR LB THEE
b, FAACE M AR SR EARNMEERR, fEFL, ER-, REREN
Akl RS IR TR A IS R A S SR AREE R NPT DA - BR B AR Z I, AN
TR, B2, BUHF—#E, WA SRR gENE, AR EIEEENT &
RA—5, BT ESE S aMy ES B ERRN. BERRIHEHE, BBV, —
D kA TR, EREUED 30 A RERA B0 MEZE
SEHETE 4T & ok, BT DABA T 5 s AR R BB E e o (B, iR AMR R, ARG
Hix 2SI F, TIA—RTFER 2. B WE, WRTFTERA &, BB 2 bk LIRSS
DOkFIM 4, B TR EESRE, Fhe ), Lkb REEF— 13, Bag%Ell
HEE Pk, 35 PO, TPLARE I E A, AR — A, T WEME, BTE
TR

2. A THEEEPA  HRAWTE T AHAECANE, HEERPES RSP
I, &0 AR G s R 0oBE R, T AR AT S B (M 2o ) E g B R HaO L, B

1) KA E L MR R A S = 5 AR AR FEME A B T BRI R RGOSR (S
3-9900-1), £H LEHUTHESSONWBINEENIE, THEMAEERRNRS, XRBEHT G
WEAR LB RAEDL
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#5. SPEREYAREINECIOELCERIR
e ot FE 8 R EETEa oo B
EOSSle =a lng cilaragiers thc shcl[ 1istriation ENIArKs
LR KA 180 RBA, | 2 EKRE | TR TR, TR N
Oplithes jﬁ{t%fﬁ’&%nﬁwﬁﬂﬁ &
PRGRILNS BAR A4
Largest fossil reptilian [ Ca, 2mm MNanhsiung, Kwangrung;
eggs so far known Aver- | or less Kanchou, Kiangsi
age length 180man. Sur-
{ace coarscly decorated,
Greater ecquatorial dia-
mater less than half of
the length
2ERR | PEAA PR Womm | 2.3—2.5% | SRER, WRER, #
Odlithes | ZoRLFREIRA, A | X wMERES
Modierate size. Average | 2.3—2.5 Nanhsiong, Kwangtung;
[ength ca. 140 mam, Sur- | mm or less | Laiyang, Shantung;
face rather finely sculp- Sinkjang;
tured, Greater equatori- Chaling lunan egc,
al lcngth usually shorter
than half of the length,
but sometiines may lon-
ger than the same
3. EHEE Bob, T B R 80E | 233830 F‘ﬁ"[ﬁﬁl@ ﬁ?ﬂﬁlﬂ HiZR
Golithes Eﬁ{§&®ﬁ59 ﬁﬁ%jﬁ, Z?EISH E.uam
spheroides #A
Rather small, Average | 2—3.3mm | Nanhsiung, Kwangiung;
length ca, 80mm. Clearly Kanchou, Kiangsi;
elliptical, with one end Laiyang, Shaptung;
rather pointed. Surface Chitai, $inkiang
smoath with pitted struc-
ture
AREZE | TilRteHERREESR D28k | FESE ﬁﬁﬂﬁ&‘-fﬂi&-ﬁzﬂﬁ%)’iﬁ
Oolithes AR RS
sp. indet, May be elongately roun- Chital, Sinkiang May belonging to O. elon-
ded. Surface decarated getns or Protoceratops
with vermiculated or
pointed ornamentation
SHKEER | BREAEBYHE 75 1.5—2 g | AR-ERAHEANHE, FREEHWARR, Al E
Y mm, MW Hb ﬁ*’b‘tﬁ]:ﬂ”&'ﬁ:ﬂ:ﬁ #47 fig
Q6lithes sp. ?’U”_"’ g‘k
indet Almest rounded diameter| 1.3—2mm | Inner Mongolia, Tren
N 75mm., Surface of ihe Dabasu Including some complete
shell rather smooth eges and many shell frag-
ments, According the size
and ghape, it may belongs
to Q. spheroides or an
ancther form
6. AR | Ao REREEM L. 2—2.3% | W SHESLA et e ki F B %
Eggs af 7&5—@# P fﬁ‘[
Protocera ﬁﬁfﬁ’j&ﬁ@gﬁ )L)ﬁﬂ'iéfﬂ,t 1.2-—2.3 Djadochta in Shaharakh | According Rroon and Sch-
tops FEE mm?! Usu, Mongolia laikjer, the eggs of the
andreses: nest iz circalar in arran-
gcment
TEHE HEHHR S—7 %Xk | IWERH XA E, Wik
= :
Qdlithes Shell surface coarsely §—7mm Laiyang, Shantung B W3S L3
megadermns shagreened Probably the eggs of rather

rounded type
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(|X5)
% #r ; EFERLAE :
Name of the| [ F B p bt of N i} 8
Leading Characters Distribution Remarks
fossils the shell

MR | RN KT R 083k | )R, IR
Oclithes | REHHRIRAE

0.8mm Nanhsiung
nunhsinng- | Very sinall, length 44min Kwangtung
ensis shell thin Kanchou, Kiangsi

1) —MENEEERAES, —HARE AR A B 55503 B T bl 0 B PR, 0 5 da i B Bk 4,
Informations taken from Schwarz and other {1962), P, 124—I125 and some fragments of egg-
shells from the same locality kindly sent by Mrs. Rachel H. Nizhols, The information given in Schwarz’s
paper 1s also given by her.

2) #HE B Brown and Schlaikjer (1940) DR SR IRAIENEBR— 4 8 & F, Information taken
from Brawn and Schlarkjer (1940) and the shells kindly sent by Mrs. Rachel H. Nichols.

R RECEER . F ok, FIABAY, MR EMLEE BARAF, B LB ALY
A8 :
VAR HOE, REMEARE, KFZE RAAEREIRE(1940, Plate 12), Bk
T RUAE A5 0 DART & HREM i e R4 (IR Bh 40°, TH BRI R BET
E ), Rk, BAFSAERIERICAE, A EBRARFAD O RZ TE SRS, AT
P _EFMENS B EERIAKRCAE, THRAR, ERMEFRBERTREAL EET
RARFIEAALH,

ETHEEEMNR AT L8068, I  BURSRE G R B2 AR AR, B
15 AR R, X BT ER A XK PE R LETH,

3. TE R RUGCEAFXERAONEEII, RAER H, XERERKMNIRH
BRI EE 4o WIME—RUES, ANBTHESCIEPH, TR A E , W RE LB T — 1 &, B 24K
URERRER, BENANGEE, MATEEEMHE LR, A& e E,

CETEGRE SANEARE, R ARA RN E e, A SR A
2, ZE RIS RN R, TGS BRI A, AHDEA —EFER, duRk4
AL E MR DA AL s MEART R, T HBAEFAL S, 138 AR A 2RI B
H RSB TRINE, AR ERERE S K EWE, A T 8 aprm, #F—EHN
T HH AR, JRERMEEIRE TERM. EAZEEENE LR ERaHR,
Ie EIAETRE, H—SERELTRRWERE, WA A REREREEYE,
F—@ma Al T KA,

5. SRR BRI %%ﬁﬁ—%%,%zﬁﬁ—&§¢mﬁmﬁﬁﬁmﬁ
o BIBILZESATIEER, 6224 & HHLE (Organic carbon) 7 0.98%, B LAZREJEH
S, AR E S E— T 6220 AT 0.39% , E RS, ﬁ%ﬁ%%ﬁﬂﬁi’—%ﬁa&%%ﬁ%

fEHTHEATRR To

V. ¥ & R

BhRREEANAEALELTE —#E, BRIBRKEREHE FHREL-—REANME,
¥ LA ENERR—E, 38 250—1000 %, TEA 500—1500 ¢ L FEMGHIER, F
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REBTET, FEAORRESH, REBMOEREXE, BT RESHN, A,
RME TEAAUHRERNEH AT UES B0, SREshs, WENELS
LESMTHESESER MO TBESK, REKMAAN LR UE S EBAmE, X
S AT EE R B, (R R A AT 2 L FRR R,

SETFLPG, RATH R E SR i 3h 4 , (78 78 AR TS TR 4 L R DL RS 70, T34 B+ 5
FARIEY

EAEE, NEBTRHERE, HENE S, ARELEE (T Es
MR IEES . XREREIFT, STHSEAOHE Lt EAE4%, B ENES
TAVE (KTBE) RBFIRAEFT AL A A a5 2 A Fh e 00 35, 20 2. 50 4 3
EEEAATTEEERES 2, L, BOMEMERE, LA K IIESAELAWH
ERRR U b B, HE LA B,

AW ER RS2 REQBOEEE RN 2 BN S EUEHERE), &
PR ST, AT B — SRR ‘

;6. FEHNEITEHAILRER
(Table 6. Preliminary list of the reptilian fossils found from Nanhsiung hsien)

masE | 8 s 5 oo H Mechimingsy
Cat, No, Fietd no. Mazerial d RATY Remarks
etermination

V.2793 6214 — AN Carnosauria
WHER 1R | A big tooth sizc approaching
W) tkm Tyranosanriss

v.2794 63094 ) Sauropoda indet, WA ELARRE 235
T it T 1 One woth with 25 fragments ot
¥, Fildksy eges
lkin

V.2783 63089 —AF Hadrosauria indet. HAPF SRR 1 4 #,
At 14 | One tooth W 07
lkm with 4 complete and 97

fragments of eggs

V.2795 6221 — RN E, B EAH—NE RS REFEEGFEF 318
iSRS b FE-T P AT Coelurosaurid 6955 with 31 fragments of eggs
b Some poorly preserved The larger onc represents

limbs bonc, at least two | a tibia of 2 small Coelu-
forms rosaurid

V2781 6215 — g HehF ¥ Nodosauria | BAREZ2ESE 40 F 2 4%,
TR | | Some fragmentary bone | B H- Tk 504 Bt
km Ounc represents a scute with 2 epps and 564

of o Nadosauria fragments

V,2789 a gzsﬁ*iﬁ —ARE Nanksiungehelys lﬂ:&béﬂ'fﬁﬁf]‘ﬁ 2H, B
[ Eayii One large wrtle . . R4l
el Wachingensis two small eggs and 41

frapments

i 3R 7 (Young 1962)RIFEAA LA ELIREUEE & B AR E T LIAA L T80 6
BRI RERAD W2 BB BRI RAEE REZFET-

) FiIRARE AR RA R AR, WA R B SRR ARG 1963 ),
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EEfeA, AR SRR, MY ET LE BT8R, B N T
BEGED QB ANE, Hb G X DRECTE, BHEA G RERTE.
FTAB HRE S FEEas, N34 EREH,

V. ZitanHREE

iz JB Pl PARR— 3%, 3X Se R AL A 5 B R, B IR0 B oo

B AR UH R ER A , SRS — B E A BT R R, MR R E R EB—EE X
gfp, LAt T BT RN, FHRAEE BRI — BB E T, XEEFMAREMN
E, A OET— T8 —8sY, bW RSB T — 1 E 3, BEAR b, MR RR
S ZE R U ER AN FEM XVI _E4ET JRATR TR IS BERA. B
B (Fhadd), CRE(TRAHESTE), DERM, EBAER B TEEL. BT 4
EAELEEER AL SR AR ERAE . BA—FEHEDIBERNAHEE, REXLEER, E
e, HEIMMEHERT HE AR X— T ELRALIBHE . X TERRFE
RIS R S IR AR M.

s, KRR R E AR b, LM st a RR AW, T B2 &IRBREFREN:
T 52 W2 7E , 3, IR T IR LA RS B FERE I b T

R, MU TR EAASSEE, BRI ERR L, 3 T-enE AN —
W g, SRR RER, U THRE GG LA LB RN, :

HAERTEHER, BEESH#MMEBRES, WHOARKE, KREBFHM, — %K
XEFE, ~FBEKE. FELATEHE (Chow, 1951) B HXMERETIRHW L~
Hesh 7 BB AR (1955, in Pivetean P.024) & Hypselosauras priscus (MR[F—1E
KRBT Titancsauridae —FHAMTRIY, HE L w R WELMHEMN (BE XIXA),
#HA/MRESET 28RS 2 E, BT RS s I E, AR TWI LN —/E,
M4 BRABE T BB R E & BT HEE e, A h—aBEEORE BN AT
BRTHEER SR EE, EEERNERSHEANS, HAR
TR RIEE, LHFABAEAR LR THEENR S A TS RN, KeviHE
EBRT N/ HEER TAAT AL, AT RMEGRZ WM, X SR EE T
F— B H—Pp B A7EE E BRI S BN,

HHE L LR, RS, (LR R ST E (B FE) MREHEA
HEBTEALOERMEGNI—FETE). NI E TE £ RE (Brown and Schiaikjer,
1940: Lapparent, 1955, p.1925)FN3% M558 — P& L (EF IX—XI f1E LR XIX, B),
UM EEEBXN CERESHER XIX,B #7—FEWLH Brown and Schlaikjer
1940, EIK 12 TE—H, ZRE-FEN T, XHEHESMRMAEMRLE),

R RTERR 4 S, B A HEa, TR TEAZDE B hanitt, MK,
AR TS BERR, 8RNI R EE e Ao B TR
— TR A, F—FE R, AR, Bk, ARk —fERELE T LT
FHSE— B, TRAAE,FRLEER T RBERSY, HEAR

USRS T, BRI S B A B K TE I (Odlithes rugustus), MN 2B T BEL,
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BMA LD, BEAAERRR, BATEET M, WA BT —F, FEATREK
NRBYVVE BRI, IE B %, /NI (KFBRI AN S B TSR ERER
# A R SR SR A S B EORTT 84, URICTREN K, HFARRFHHK
A BRI R, BRI LEFETRERSEH,

FETHHEEARPBIEILERE, BB - R b, B ekd ZEE N, {8
TR 2 AN 82 T BE AR 2, AMBEAKXTERE T8 — K& s &
BT ARZH, #FFIFFRARIEN—H P L AR T E AT — AR at a3t
AR (BPH R BT 6225 St AR A, E L B RBE MR Nanksisngehelys wuching-
ensis (RBF)FA M, X—FERB T XM, LA B 57,

Frle DA BRI, RIMRENE VBN EB T UL MU T R FE,

1. BELRRAR%E
(Table 7. Systematic position of the known fossil eggs)

ﬁ ‘:ﬁ{' E Hi
{(Order) (Family) (Gen, and sp.} (Eggs)
i B K
Savrischia
Carnosauria — - Odlithes spheroides
i pa
Sauropoda — _ Q6lithes megadermus
& x
Ornithischia Hadrogsuridae — O6lithes elongatns
Protoceratepsiidae Protaceratops andrewsi | WIgRIS M4
Odlithes elongatus
? Hadrosuridae ?— FEERE AR ENE
? ? O6lithes rugustios
Chelonia Nanhsiungchelylidae Nanhsitngehelys Oélithes nanhsinngensis

wchingensis

SRFE, SMREE PR A E A, SRR BT e W 2, ek —FpAr
HEB R AL, — T BRI Z AR T D R AR E A LN K TR T RE
BHEWAER, BB RERNAR., HHEF, KOEEHEETRERBRYELE,
HRT—FE R THRA LA o PR YR, RABPIMIUFEBERID, #—73
KIBE RO KR H B RAT AL S RBN, ZTHHEZENBT A8 MR
Ko

TEA AR T B iR A MRTE RN EEN RS, PARER S HN
B AW ARDE TRARE M LB AEDENEEMESE RS, 3 T
T EG LRI ZRRAECA, AMESEMT A RER, B4 TRIEWERIE. SETkpk
HRBEAZLDEELEME—HA, ST ERERB Y I A A AN,
KB B AR ESFEE T R A4, B U &t Rr s,

U AT,
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FOSSIL EGGS FROM NANHSIUNG, KWANGTUNG AND
KANCHOU, KIANGSI®

Younc CHuNG-CHIEN
(hustitute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica and Peking

Natural History Museuns)

INTRODUCTION

During the field season of 1962—63 and 1963—64 members of thc Institute of
Vertebrate Paleontology and Paleoanthropology collected many fossil eggs, mostly of dino-
saurian origin, beside the vertchrate remains of late Cretaceous and Eatly Cenozoic age.
Concerning the gencral accounts of the occurrence of the eggs and the related geological
condition of 1962—63, it has already been reported by Chang and others. The work of
the sccond scason added very little as concerning to the fossil cggs, although many new
localities and well-preserved specimens were found. It is no deubt that we have to deal
with so far the most rich collection of fossil eggs known besidcs thosec of Mongolia and
Shantung. '

Recently field geologists of S. China reported that they had collected some fossil eggs
from the same area, suggesting that the egg-remains are indecd very rich in Nanhsiung,

In 1964 members of the Peking Natural History Muscum collected fossil eggs from
Taiho and Kanchou, Kiangsi, As noted below both the characters of the eggs and the
geological condition of Kiangsi are closely comparable with those of Nanhsiung and thus
our knowledge concerping the understanding of the Red Beds of South China is greatly
advanced.

In the present paper a general study of all the eggs from Kwangtung and Kiangsi
is given, except those collected by the field geologists of South China which are presum-

1) Contributions of the Vertcbrate Paleontology of the Peking Natural History Museum number 2.
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ably within the limit of the forms included in the present paper. The microscopic study
of the eggs will be given later.

Fer the list of localities of fossil eggs from the Nanhsiung and Szesheng area see
Table 1 p. 142 of the Chinese text.

As shown in Table 1 our collection consists of about 2,916 cgg shells and about 78
more or less completely prescrved eggs including nine nearly complete or pattly preserved
nests. It is indced a rich collection of fossil eggs. The duplicated localities or sites which
are nearly situated together are combined and yet they are widely distributed. They are
mainly concentrated in three areas: In the vicinitics of the Nanhsiung city, Hukou area
and Wuching area. Only one locality with fossil eggs is known in the Szesheng area {(See
textfigure 1, p. 142).

Many of the egg-fragments werc collected along the hillsides so that their occurrence
is not clear and in addition they arc more or less weathered, Therefore the following dcs-
cription is mainly based upon the nearly complete or partly preserved nests and their
associated fragments. Other fragments bear very little systematic value, although it is pos-
sitle to classify them by means of the surface ornamentation or microscopic study.

For the eggs of Kiangsi sce Table 2 in the Chinese text (p. 142 and textfigure 2,
p. 144),

As shown below most of the eggs from Kiangsi and Kwangtung are identical, even
pertaining to the same form. This is very interesting in showing that the Red Basins sc-
parated by the Nanling Range are closely comparable.

CLASSIFICATION OF THE FOSSIL EGGS

As shown in the foregoing lines we have to deal first with the more or less complete
eggs to reach more reliable conclusions. In doing so, the classification of the egg-frag-
ments is also easy to treat.

In Table 3 (p. 145147 of the Chinese text) we have grouped all the detectable
measurements of the better preserved eggs. It is clear that they may be eastly grouped
into four forms both according to the size and according to their ratios of the long diameter
and the large equatorial diameter. Nevertheless, the possibility of being five forms cannot
be entirely excluded. In other words the form I may be subdivided into two sub-forms, I,
and I, The eggs of 6224 are shorter and broader. Their ratios are also greater.  They
overlap only with those of 6215 and a few of PMRE 151. Otherwise they show wvery
little difference as compared with the eggs of the other localities. In view of the grcater
variation in size of the fossil eggs and the close similarity of the surface vermicular struc-
ture especially near the equator, we consider them as pertaining to the single group in
the following description. Groups II to IV are very distinct in size and in shape and
thus rcpresent three different forms. Such classification is clearly scen in Table 3 and
Table 4 as well as in Figure 3 (Table 4, p. 147 and Figure 3, p. 148). It is also clear
that most of the eggs belong to group I, while thase of the others are comparatively rare,

I. Form 1. Qélithes rugustus, new form.
(Pls. I—VII and Pl IX, fig. B)

Matetial. 1. V.2784 (6220), a pearly complete nest with 20 eggs. Yaotun, Nan-
hsiung. Plates I—IIT,
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2. V.2781 (6215a—63090), three eggs, 1.5km §. of Nanhsiung.

3, V.2785 (63093), more or less nine completely preserved eggs, 1km north’ of
Yaotun, Naphsiung.

4, V.2788 (6224), about 18 complete cges, Lashuyuan, 4 km south of Wuching,
Nanhsiung, Plates IV—V,

5. PMRE 151 (Ks5, about 24 more or less well preserved eggs, 1.5 km south of
Wuliting, south of Kaachou, Kiangsi.

6. Many fragments of eggshells from various localitics listed in Tables 1 and 2.

As showing in the list of material, the cggs are bcautifully preserved in several
localities. We consider them as all belonging to a single form chiefly by the size and
the structure of the ocuter sutface.

V.2784 represents the most well preserved nest of eggs in our collection. It includes
at least twenty eggs atranging in circular manner. There are at least two layers, 13 above
and 7 below. Since the 13 eggs are nat lying in the same level, it is possible that they
may represent two layers, altogether three. In this way the number of eggs of the whole
nest may be more than 40. There are about 10 mm thick and hardly consolidated dark
red clay intercalated between those layers of cggs. It is probably buried by the animal
to cover the newly produced eggs. The inward inclination of the cggs is about 40
degrees.

In all the eggs the more or less truncated end is toward inwards while the rather
pointed end is directly outerwards. A considerable part of both borders of each cgg
is nearly parallel. The measurements are showing in Table 3. Their length varies be-
tween 191 to 208 mm; breadth, 67—86 mm and ratios 3.5—4.5. Judged by the dia-
meters near the equator the egg is rather flat.

The outer surface of the egg (Plate III) is coarsely ornamented which varies from
placé to place. In general, it is more pitted, only the pare near the eguator is vermicu-
lated. Thickness of the shell rather thick, about 2 mm.

V.2781 (6215a=63090) reprcsents an imcomplete nest, only three eggs are pre-
served of which onc of the inner end is broken. The other is rather short, representing
probably the egg of the lowermost layer. The two better prescrved eggs show the same
size as those of the precedingly described eggs, also with the similar ornamentation.
Therefore we consider that the three epgs are referable to the same form as V.2784.

V.2785 (63093) represents the best specimen of eggs collected in the second season.
This nest with 10 actual eggs and three impressions is probably upside down so that the
upper layer representing the lower one. The upper movable ones represent the lower
layer while the othee rather fixed cggs seem to be divided again into two layers, alto-
gether three layers. Although the cggs are also arranged in a radiated manner, it is by
tar not so rounded but rather elliptical and a few of them are even rather disordered
in arrangement.,  Besides, all the other characters are perfectly in accordance with those
of the eggs precedingly described.

V.2788 (6224) tepresents another better preserved nest {Plates IV—VI). Before
the preparation, only eight eggs and the inner part of another two werc exposed. They
are arranged in three layers. Bue if the middle one represents one layer, there are pos-
sibly four layers. (If the middle one is considered as missing in 6220, it may also be
four layers.) Both V.2784 and V.2788 are not complete nests, the total number of cggs
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may be at least fourty or more. In this nest, the intercalated red clay is decidedly
thicker than that of 6220,

Oa the whole the prescrvation of 6224 is better than that of 6220. Most of the
eggs are not borken and complcte. As noted in the foregoing pages the size of the eggs
of this nest is somewhat smaller. As shown in Figure three (p. 148), only a few
measurements overlapped with those of the others. The other features are about the
same so that we consider that this nest belongs also to the same general type of cggs.

PMRE 151 (Ks5) from Kanchou of Kiangsi represents also a nearly complete nest.
With the exception of thrce weathered broken ones, all the others are more or less com-
plete, arranging in threc layers in a circular manner. Their size is somewhat closer with
that of 6224. On the whole all the other features including the ornamentation of the shell
are the same as those of the foregoing described ones. Thosc fragments of eggshells
found in the same generdl district belong mostly to the same form, some of them may
even indicate the residuum of a nest of eggs. In any way it secms that the fossil eggs -
of the district of Kanchou are just as rich as that of Nanhsiung. In association with the
eggs, there are a few undeterminable bones,

II. Form II. Oolithes elongatus Young
(Pls, IX—XIlIa)

Material. 1. V.2783 (63089}. About [ km north of Chueticn, Nanhsiung. Seven
eggs, a part of a nest,

2. V.2786 (63092). Tangmienling, N. of Shuikou, Nanhsiung, 11 eggs, part of a
nest.

3. V.2782 (No ficld number, collected by mcmbers of the Geological Institutc,
Academia Sinica). About 2 km S. of Nanhsiung. Three completc eggs and three im-
pressions clearly circularly arranged.

4, V.2781a (6215). About 25km 8. of Nanhsiung. A pair of complete eggs.

5. A numbcr of shell fragments from various localities referable to this form.

All these enumerated eggs are concentrated in the arca south of the Nanhsiung city
and absent in the Wuching arca. Most of the eggs represent part of a nest but less well
preserved. Their size is very close to each other (See Table 3 and Figure 3} and ap-
parently referable to the same form.

V.2786 (63092) is better preserved with 11 eggs arranging at least in two laycrs.
The upper layer denotes eight cggs almost wholly cxposcd and other threc located near the
middlc and only partly exposed. Only the mcasurements of the four cggs of this nest
are given (Table 3).

V.2782, Also a part of a nest. One of the three eggs is broken, only the length
of the two cggs is measurable. Togcther with the impressions, there is no doubt that they
represent a part of a ncst arranging in a circular manner (Plates XII, XITTA),

V.2781a (6215). 'This pair of eggs reprcsents also a part of a nest.

V.2783 (63089). It is a much distorted nest of eggs. Only three of them are
measutable. In addition, thcre are two broken ones and two with their impressions only.

With the exception of V.2783 which is somewhat distorted and V.2781a with only
two eggs, all the others show clear circular arrangement. It is clear that the radiated
manner of the eggs of this form must be the same as the precedingly described form., In



2 #A ThEBGE: [T TR MR 163

size, however, it is much smaller, only one of the eggs with the length of 151 mm which
is 17 mm shorter than the shortest eggs of O. rugustus. In the diametcr of the equa-
torial breadth and the detectable ratios the difference is also remarkable. The surface
ornamentation of the shells is much finer and the thickness is also thinncr {(mostly less
than 2mm) than those of the preceding form. It is therefote clear that the present ma-
terial represents a separate form of eggs, In the arrangement of the eggs therc is how-
ever no difference between the two, circularly arranged and with the pointed end directing
cxternally.

In the general size and in shape this group of eggs is similar to Qdlithes elongatus
from Laiyang. The size of the eggs of Laiyang is however much smaller than that of
the present form. The difference is much greater than that between 6220 and 6224, so
that it is probable thac the present described eggs may represent a different form, although
it is considered here as Qélithes elongatus.

IIl. Form III. Oélithes spheroides Young
(Pls. XIIIB—XVI1A)

Material. 1. V.2787 (6222). A fcw eggs more or less compressed and an im-
pression of an egg. A number of fragments. Hoshangkong, Wuching, Nanhsiung. '

2. PMRE 152 (Ks6). Three fragments possibly referable to this form.

3. Two nests of cggs from Laiyang {(PMRE 11, Hsiachiayin, Chingkankou and
PMRE 126 Hungtouyeh)} are referable to this form.

This form of eggs is so far only recorded in Hoshangkong of Nanhsiung area. But
it is possible that it may be represented by the fragments of the other localities, although
we found in vain aftcr a preliminaty survey.

The three cggs of the named locality arc no more connected together. The better
preserved one is shown in Plate XV together with part of the other two, one showing the
inner surface and the other the outer surface. The ather eggs and the associated frag-
ments arc found isolatedly and their relative position with those eggs is no more detec-
table. As in the case of the eggs of O. spheroides from Laiyang, there is also no regular
arrangement concerning the distribution of the eggs even in the most complete one, the
egg-sutface 1s much broken duc to deformation. Nevertheless it is possible to give its
measurcrnents {Table 3). In comparison with the other two described forms it is much
smaller, short and broad (ratios, 60—80). Avcrage thickness of the shell 2—2.5 mm.

The three fragments from Wuliting, Kanchou wcre found not very far from the
complete nest of cggs (Ks5) but differ from it by the greater thickness of the shell,
about 3 mm. This is distinctly thicker than most of this form. WNevertheless, it is much
thinner than the egg O. megadermus (Young, 1959, thickness, 5—7 mm}. Therefore it
is possible to refer them to the present form.

In the course of the present study it is possible to make some observations on the
two nests of eggs collected by the Peking Natural History Museum, PMRE 11 and
PMRE 126. In PMRE 11 there arc ten eggs and in PMRE 126, 11 eggs. DBoth are
disorderly arranged showing that the way of producing eggs is at random. Although the
size of those eggs is averagely larger but many of their measwrements arc crossed cach
ather. The size of the Hoshangkong specimen is smaller, but still can be casily considered
as belonging to the same form. The surface structure of the two nests of Laiyang is the
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same as that of the previously described form from the same districe.

From the foregoing statements we may conclude that the distribution of Qdlithes
spheroides is much wider than it was originally supposed. Besides those discussed in the
present note, the eggs of the same type are also secured by the Museum of Geology at
Peking and the Tientsin Natural History Museum, a large number of which are teferable
to the present form. In addition, it is clear that (. spheroides represents appareatly a
well defined species, useful as an index fossil. At last traces of this form are known
both from Nanhsiung and Kanchou.

IV. Form V. Oéblithes nanhsiungensis, new form

Material. 1. V.2789 (6225). Lashuyvan, Wuching, Nanhsiung. Two eggs, one
rather complete and the other about one half preserved. A fcw fragmeats were found
together.

2. PMRE 153 (Ks7), 1.5km south of Wuliting Kanchou. A broken egg both
its outline and the structure clearly observable.

3. Some very thin eggshells may be possibly referable to this form.

Among these enumerated specimens, those of Iashuyuan are better preserved. This
sort of eggs is mainly characterized by the unusual small size. The length of the better
preserved one is 44 mm; larger equatorial diameter, 36 mm; smaller, 30 mm and the
ratio, 82. The shape of the egg is a little flat {Plate XVII—XVIII).

The specimen from Wuliting is very poorly preserved, But the size fits well with
this form. The measureable length, 39 mm; diamecter, 31 mm; thickncss of the shell about
the same as that of Nanhsiung. _

All these small and thin-shelled eggs represent certainly a new form of cggs so far
not known before. Concerning their systematic position, sce infra.

V. Other fossil eggs

1. Egg Fragments from Sinkiang

A. A number of fragments of eggs have becn collected by the members of a field
party of IVPP 1963. Locality: FEast of the high way about 10 km south of Chiangchun
Miaq, Chitai, Sinkiang. According to the field observation the beds with those eggs are
Cretaceous in age. Two kinds of eggs may be observed.

One with rather thin shell (about 1—1.5mm). Surface with vermiculated orna-
mentation. It is rather similar with the Form I or II described in foregoing pages. But
it looks still similar to the eggs of Protoceratops andrewsi, About 50 fragments. V.2790,

The, other kind is only represented by two fragmenis. One 2 mm in thickness and
the other 3 mm in thickness. The outer surface of the former is densely pitted and
smooth. The sucface of the latter is rather coarse due probably te crosion. It is pos-
“sible that the two fragments represent two different forms of eggs. We consider here,
however, as one form. These two fragments may be comparable with thicker eggs from
Kwangtung and Kiangsi. V.2791.

B. During the work season of 1964 by the same institute two new localities of
dinosaurian cggs wege discovered.

1)} Shengchingkou, Turfan, Sinkiang (Field pumber, 64021-18). A fragment.

2) Chuebhrkou (Hsikou), Hutupi, Sinkiang. Also only one fragment,
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Judged by the sculptute of the surface and the thickness of the shell it is very prob-
able that they both belong to the Form II of the cgg, similar to those of Proteceratops.
Although the eggs are very poorly represented but the threc localities of egg-remains
show that during the Cretaceous time the dinosanrian eggs were widely distributed from
Shantung to Sinkiang and from Sinkiang to Kwangtung.
2. Note on the Fragments of Fossil Eggs from Nanhsiung and Kanchou

Besides the foregoing described nests or part of the same, there are a great number
fragments of broken eggshells from Nanhsiung, Szesheng and Kanchouw, more than three
thousands. Most of them have been collected from the surface. According to the field
observation, many of the cggshells were found in heaps and still more rather scattered in dis-
tribution.  The former may represcnt a destroyed nest at the very place or nearby. Many
of them were of course more or less weathered. T shall come back to this question later,
Presently, two points may be briefly stated.

With the exception of the eggs of O. nanhsiungensis and Q. spheroides which are
rathcr easy to rccognize, it scems that most of the broken eggs belong either to O.
rugustus or to Q. elongatus. On the other hand, it is certainly difficult to determine
those eggfragments more precisely. As noted before, the ornamentation of the surface
varies from place to place. In addition many of fragments are more or less weathered,
so that the surface ornamentation is less reliable. That is the reason why the main aim
of the present study is concentrated to the complete eggs and nests. It must be noted,
however, that those fragments of eggs are by no means less important, especially from
the stratigraphical point of view. For instance the cggfragments from Sinkiang indicate
pretty well that the beds from which the eggs were derived are Upper Cretaceous in age,
since so far no such finds were recorded from any other older formation.

For some other rcasons the present study is restricted to the general description and
discussion. The microscopic study will be done later. Even so, we shall use those of the
nests as first hand material, because of their more precise determination. In this case
the rich fragments of more than three thousands eggshells besides those ncsts indicate
mainly the richness and wide distribution.

DISCUSSION

I. How many forms of eggs are there along both sides of Nanling

From the present study it is clear that there arc four forms of cggs present along
both sides of Nanling. The first form, O. rugustus, According to their size, V.2788 and
PMRE 151 are rather closec to each other and somewhat different from V.2784, V.2785
and V.2781a. But all of them are within the variation of a highest category and quite
different from the second form and it is save to consider them as a single group. This
is a form of gigantic eggs heretofore unknown. Most of the fragments of eggs belong
probably to this farm. It is appatently a tich and widcly distributed form.

The sccond form of eggs is O. elongatus. It is decidedly smaller than the first
form. As noted before therec are some minor points rather different from the cggs of Lai-
yang. Those of Kwangtung are a little larger and the pointed end more obtuse. But
on the whole, they are very likely belonging to a single form. If so, it is interesting to
note that similar or the same form of eggs are found from such widely separated place
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like Shantung and Kwangtung. Up to now there is no surc indication of the presence
of this kind of eggs in 5, Kiangsi, although some of the fragments may be referable to it
As noted before, this form of eggs is closely comparable with the eggs of Protoceratops,
if not a synonym of it,

The third form. The eggs of this form are poorly represented in our collection.
Fortunately we can use the similar eggs of Shaatung (including some of Liaoning) for
compatison. Wec feel that this form of cggs is most probably the samc form as O.
spheroides from Shantung. During the present study, we have uscd the ncw collection
made by the Pecking Natura] History Museum. This makes the determination more reli-
able. The size of the eggs of PMRE is essentially very close to that of the other ones,
only a few bcing somcwhat larger. It shows that the variation of the size of the eggs is
greater. This form is known in Shantung, Kiangsi and Kwangtung. Its wide geogra-
phical distribution is interesting stratigraphically,

The fourth form. The remains of this form are very scanty. Only three cggs are
known but none of them is complete. Since they are very small, with the diameter much
more than half of the length, it is evidently a special kind of eggs.

All in all, we have four kinds of cggs as aiready made clear in the foregoing pages.

It is po doubt that both the egg bearing beds in Nanhsiong and in Kanchou are
Upper Cretacegus in age. ’

I1. The distribution of fossil eggs in China and Mongolia*

The fossil cggs described in the present paper represent the richest egg-remains dis-
covered recently. In addition to the eggs newly discovered in Shantung and other places,
vur konowledge concerning the palacontology in China is considerably increased. Although
the eggfragments from Sinkiang and Hunan (see foot-note supra ) are poorly preserved,
but they are intercsting on account of their wide distribution. In addition, fossil cggs
have been recorded from Laiyang, Shantung and Iren Dabasu, Inner Mongolia. All those
records show that fossil eggs are richly represented in China. Although the eggs of
Frotoceratops in Djadochta, Mongolia were found outside of China, but their localities are
very close to the boundary of China, and is interesting to note for the sake of distribu-
tion.

For all the known fossil cggs in China and its related area, sece Table 5, p. 154.

With the exception of the cggs from Mongolian People’s Republic, all the other forms
of eggs are found ecxclusively in China. Using the determination we have made, the
form O. spheroides is more widely distributed, the next is O. e&longatus and then O.
rugustus and Q. nanhsivngensis. 'The other eggs are only limited in onc locality.  Ac-
cording to the shape, size, decoration of the surface and the thickness of cggs most of
the cnumerated forms are well defined. Those marked as “Sp. Indet.” possibly belong to
the known forms which are given in the coloumn of remarks.

* During the present study, remains of egefragments have been found from Tsatzeyuanhse, Chaling,
E. Hunan by the menbers of the Bureau of Geology. The fragments look much like the second type
of egos according to our  classification.  This interesting find shows that the geological and pal-
contological condition duplicates the same way as in Nanhsiung and in Kanchou {Also followed by
mammalian bearing strata of Barly Tertiary time} (Field No, 3-9900-4).
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IIl. Biological remarks

Concerning the biological interpretation of the fossil eggs, the following points may
be discussed.

1. CONCERNING THE ARRANGEMENT OF THE EGGS According to
the obscrvation made by Wang and Zhen (Wang and Zhen, 1963), it sccms to  exist
some regujar manncr about thc distribution of the ncsts of cggs. In Laiyang, the nests
arc arranged about two meters between cach two nests as indicated either by nests of
cggs or heaps of fragments of the same. All thosc cggs are belonging to the form O.
spheroides, ‘The samc condition is observed also in Nanhsiung of two elongated types
of eggs and in a morc claborated way. It is also represcnted by thc nests and some
heaps of the same but about a distance in seven or eight meters, Such way of the dis-
“set”, as they called them in
the ficld. Since the cggs of O. spheroides and Q. narksiungensis are represented only by
a single locality, no such arrangement of eggs is observed. In any way, such observa-
tion is vety intercsting. It suggests stromgly that each set of ncsts is produced by one
animal. In such way we must assumc that onc animal is able to produce eggs as much as
200 or more. This can hardly be done even by animal of gigantic size. On the other
hand, it is difficult to assume that six or seven individuals lined up regularly at the same
time in producing eggs, The distance of nest of O. sphercides is shorter but must also
belong to one individual. We like to wait for more evidences for rcaching a  definite
conclusion. Concerning the producer of the eggs see discussion in following pages.

2. THE MANNER OF ARRANGEMENT OF THE SINGLE NEST As
already made clear, the eggs of both O. rugusius and O. elongatus ate circularly arranged
in three layers or more. The number of eggs decreases towards the centre while the size
of them increases to the centre. Therefore, it is obvious that both forms of eggs should
-be regarded as systematically very close.

Judging from Brown and Schlaikjer, the nest showing in the lower figute in Plate 12
(1940, opposite page 256) should be looked from below and the inclination of the cggs
is nearly vertical (at least the outer circle), while those of ours are about 40 degrces. The
circular arrangement is especially clear in the outer layer and less clear in the inner circle.

tribution can be observed as much as five or six nests in a

In this manger there is no clear overlap of the various layers of the eggs. The same dis-
orderly manner is also observed in the other ncst of the same form (Plate XIX, lower
figurc). All in all, it scems that our two forms of eggs are rather different from the
typical ones of Protoceratops. They may belong to forms of the same order or related
torm in close conncction with that genus.

According to the obscrvation of Wang and Zhen there is no regular arrangement in

the cggs of crocodiles and turtles, Of course we cannot conclude therefrom that O.
spheraides the cggs of which are disorderly arranged, bears any relationship with cither
of the two orders.

3. PALAEOCLIMATOLOGICAL Since the microscopic study of the cggs has to
wait for further opportunity, we are not able to draw any conclusion concerning the
climatological condition from this kind of research. However, all the different eggs werc
found from approximatcly the same general level in the same area. It is thercfore ob-
vious that they were laid under the same climatological condition. The difference of the
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sizc, thickncss and other features of the eggs denotes chiefly the characteristics of various
forms.

4, CONCERNING THE HATCH OF THE EGGS In the eggs of Protoceratops
a great number of newly hatched ¢ggs have been observed as indicated by wvarious young
animals in association with the broken eggs. Only in a few Jocalities of the eggs of
Nanhsiung and Kanchou very pootly preserved or even indeterminable boncs were found
{the description of thcm will be given latter}. There is no positive trace of hatching eggs
observed in the ficld. It is, however, possible that the broken ecggs of the ncst or part
of the nest may represent some hatched eggs and at least not all of them due to com-
pression. The complete ones are of course non-hatched. Even the nests represented -by
heaps of fragments may be partly hatched ones and not all of them were the result of
weathering or deformation,

5. CHEMICAIL COMPOSITION OF THE ROCKS WITHIN AND QUTSIDE
OF THE NEST In conncction of the foregoing problem it is interesting to give the
result of the amount of organic canbon made from the two nests. In that of 6224 it is
(.98% which is very rare, less than 1 percent, In that of 6220, it is 0.39% still rare.
We may conclude therefore that the organic matier is nearly lost entirely due to the Jong
petiod of fossilication.

IV. Stratigraphy

The first question has to be settled whether those cggs are derived from the same
geological horizon. According to the obscrvation made by Y. P. Chang and othcrs, the
Nanhstung Group is a thick formation. Only the upper part with egg-remains is esti-
mated about 250—1,000 meters thick and the barren lower part, 500—1,500 meters thick,
As shown in their columnar section, the eggs were practically found throughout the upper
part of the section only the basal part being barren. As a result of the present study,
there is no positive evidence from the fossiis to divide the concerning beds in two or
more divisions. Geogeaphically, the eggs are chiefly concentrated in three ateas, the part
S. W. of the Nanhsiung city, Hukou and Wuching areas. There are some differences of
the composition of forms of eggs in each area but no indication of any stratigraphical
difference.

The second question is the age of the egg beating beds. In the cggs of Nanhsiung
district (possiblc also Kanchou), O. spheroides is the only form known also in Laiyang
of Shantung. This fact suggests strongly that the geological age of the egg bearing strata
of Nanhsiung (and Kanchou) is Upper Cretaceous. In addition, the probability of be-
ing Upper Cretaceous is still stronger, if the second form of eggs, O. elongatus belongs
to Protoceratops or its related form, as we supposed. Thercfore, all the egg-beating for-
mations both in Kwantung and in Kiangsi are most probably Upper Cretaccous in age,

Unfortunatcly the fossil bones in association with the egg-remains are ecxccedingly
rare in all thc localities. This is showing in Table 6, p. 156.

From the given table the following forms are known:

Two coelurosaurians,
A lage carnosaurian?,

1) In Taihe of Kiangsi there are two kinds of dinosaurs, onc carnosavrian and one sauropnd, bur
the latter differs in species from that of Nanhsivng (Young, 1963),
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A sauropod,
A hadrosautian,
A nodosaurid,
A chelonian, Nanhsiungchelys wuchingensis YehV.
All these fossils indicate clearly the Upper Cretaccous age although they are poorly
represented.  This conclusion fit well with that reached by the study of the eggs.
Therefore it is evident that at least the upper part of the Nanhsiung Group is Upper
Cretaceous in age.

V. To what animals our fossil eggs belong

Now we are in position to discuss the important problem, to what animals our fossil
eggs belong?

First of all we have to make clear that it is not neccessary at all that those forms of
eggs we have described represent a real specics in biological sense. The various names
given for those eggs are nothing but to denotc motphologically their difference in size,
shape and other features. Fach form of the different eggs may or may not be produced
by one species, since the size, shapc and the ornamentation of the eggs vary considctably
even in each form. In Plate XVI we have given scveral recent eggs of reptiles and hens.
B, turtle {gen. et species indetermined). C, a cracodile (possibly Alligator sinensis); D
and E, hen. With the exception of the very characteristic cgg of turtle, the others are
more or Icss elongated. The two eggs of hens are quite different, including the surface
ornamentation. E is especially long with vermicvlated spots ncar the equator, This is
an cgg of extremcly elongated typc, although it is most probably an abnormal develop-
ment. These features indicate how difficult it is to distinguish forms of animals merely
by means of eggs.

In addition, all the cggs of the present collection are very poor in associated bones
which, if any, are fragmentary in preservation. This makes certainly our determination
of the belonging of thc eggs more unsatisfactory.

Therefore the following statements concerning the systematic position of the known
fossil eggs arc entircly preliminary, Bascd on the present available data, they seem, how-
ever, the most probable suggestions we can deduce at present.

First, the rounded eggs. They are prescnt in Nanhsiung and Laiyang and possibly
also in Kanchou. In Lailyang even two forms arc prescnt, onc is O. spheroides in proper
sense and the other is O. megadermus. Chow (1951) suggested that the former eggs
.may belong to a hadrosaurian, But according to Lapparent (1955 in Piveteau, p. 924),
the egg of the oval type belongs to Hypselosaurus priscus, a sauropod under the family
Titanosauridae and the Chinese genus Euhelopus is referred also to this family by the same
author. The size and shape of the egg are closely comparable to our Qdlithes megader-
mus {Plate XIX, A). If the determination of Lapparent is correct, it is very likely that
not only Q. megaderrns belongs to a sauropod but also O. spheroides to the same sub-
.order or carnosaurian of the order Saurischia, In Nanhsiung, Taiho and Laiyang teeth of
carnivarous dinosaur are known, a fact supports the latter assumption. It is, therefore,
possible that the large oval eggs belong to sauropdious dinosaur and the small oval eggs
to carnivorous dinosaurs. Tt is of course not wise to give a precise determination to which

1) Personal communication hy H. K. Yeh.
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genus or species those eggs belong to.
In the foregoing description, we have alrcady pointed out that the sccond form of

eggs, O. elongatus, is very similar to the eggs of Protoceratops. To compare the cggs
figuted by Brown and Schlaikjer (1940) and Lapparent (1955, p. 925) and those of
ours (Plates IX—XII}, the similaritics are very striking.  (In this connection we must
point out that like in the case of the lower figure of Plate 12 of Brown and Schlaikjer, the
nest figured in Plate XIX reproduced from Lappatent shows also the under side of the
nest. ‘This makes the comparison much easier.)

The trouble is that both in Nanhsiung and in Laiyang where rather extensive collec-
tions of eggs have been made, there is no trace of the prescnce of Protoceratops or
even its related form. On the other hand, in Laiyang there are rich remains of hadro-
saurians like Tanius and Tsintaosawrnus and some poorly prescrved hadrosaurs and stego-
saurs. In Nanhsinng we have two kinds of hadrosaurs and one nodosaur, all very frag-
mentary. It is therefore probable, that the clongated eggs belong to one or the othet
named genus, if not belong to Protoceratops not yet discovered.

In doing so, it becomes also apparent that the other larger clongated form, O. rugus-
tus, must belong also to ornithischian dinosaurs. As already pointed out the variation
of cggs is great. [Ir is possible that the larger eggs were produced by larger ornithischian
like Tsitaosaurus and the smaller clongated eggs may be produced by some other form
like ceraptosian or stegosaurian, Of course it is well-known that the size of the eggs in
reptiles does not necessarily in proportion with the size of the body.

The present view is essentially in accordance with that giver and illustrated on the
eggs by Colbert (1962).

At last, the identification of the systematic position of O. manksiungensis is clearer.
Since it is found in association with the large turtle, described by Yeh as Nawhsiung-
chelys wuchingensis, from the same locality, and in addition, the size and the shape of the
eges have most probably nothing to do with those of dinosaurs, we consider that these
small eggs belong most probably to the named turtle.

To sum up, the rounded cggs arc referred to Saurischian, one to carnosaurian and the
other to sauropod. In addition the small elongated eggs, Qdlithes elongatus, may also
belong to one or other Ornithischian if not to Protoceratops. 'The large elongated eggs
arc possibly produced by a larger hadrosaur, like Tsintaosaurns. The small rounded and
thin-shelled eggs are most probably those of the Nanhsiung turtle.  Sec Table 7, p. 158,
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Same as the preceding plate after the final preparation. The egg with

arrow is shown in Plate TII. 1/5 nat. size.
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Odlithes rugnstas. Another nest of eggs (V.2788(6224)) before the end stage

of preparation. 15 nat. size.
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The same as the preceding plate after the preparation. The one with arrow
is shown in the following plate. 1/5 nat. size.




