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Ko HEWHBYWEH ARRRFREGS: V7700,

RSB LRERLE, BREg AR Sw2 (MN5S),

BHRE —FAEEANSRESR, LRFEA, HEEBERNS. FORBERR
ik, BN BER L, EERE. BHERLBA. NESEERL, BEiHA4, 5
W7, o, MRS RR R, R AW INIAL, B E K, élé’%”ﬁfﬁtizﬁ‘o JE
ST, R TR, B ATEE (prehallux) ¥ LERISHBE,

BEME V7700-1 RABBRERE, RBHER, V7700-2 FERE B
B EDEB NG RRAEBRN T —/ MG

S BES, BEEBHRRS M TN B V7700-1 A7 NIF, B —ubRA LI
FEMRERATOEWEENE, B LR ORERS, A BN BE R L6
BREESREERING, ELURTE 50 B2,

LB KIGE, BRKSHE/INT T, B, a2 2%, REE
HARIF, BBt (vomerine tooth) BB, URAEPELE/NTHRE, EH (palatine)
R TR — M OO LK, LN S B (sphenethmoid) AL, SMES A RES
(pterygoid) BIC#Efl, SLEBML T RSN BN, BHFELEL, LNESEE
NSRAEEE, BIMEE (parasphenoid) SRAREE, HILIRMKE AU SHE 05 B B0 2 040 T 2 W o
BEN"EE, XK EA K, SREMRE RS S RE SIS, Fxa,
HEENOH L Z¥, SRBEOH, hXRE, BHBEE. FTHRBUANERES
o HERHE, KBS, EBEIRE DR K,

R BOIER, ERRTESMNERER, SRR BERIT. HHHEA, BRI,
T B 2 B AR IR BT R, IR BRI, 1 10 382K, IBRSE 3 200K, Shiien 7 2=
Ko B PUME KL 18 XK, HW 4 XK, WHEN. EAEE/ \BNBEEARES, &
KERFHLESH=ZEZ0EHEE, K 78 8K, B FRIR AT,

i — o BT BRI, B, B2 1224, K2 28 8K, IMERETLH, B
FEEK, REBSREER 6 BANBRR, RTRER SR ATA A HES M, HES
SR EREAT, TRARE, TWR—YRTHIEW. fithBREE 42—45 2%
2L, XEERMIES R SRR RE, B Zwdfd (1956) BENBTFRETHIMET
FHEEROER.
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FUSSERE MRS , 35920 8 BBk, hBIAER 3.5 Bk, LR RS SR RATRE, BRI
BRI R A, BB BB BN, B R B AT R T

AL AN R, EMERE. REBRAIER, ESES 10 2%, = HUL8 %
Bo BFEE, EWMMET LB ARER 7 SKNBT. BRBETEE, & 29 2X,58
I 0 Rk, MR ERPBMRRN, ERTDEREE 118X, 5 ROBOAA
WIE WA Mo

LHHRA 7 R RERRE, THEASH, 28 5 Rk, U EmEs ik,
HISBRESHERZLE 14 B, EAEBNK 12388 $—2BE N8/, KN 6
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Bk, RERAAETE - ERRNNE, HEUIMIRERE AEELRES,

BEREE EHRK, BEHEBAL ERENT. 2% 79 2K, MR AR 33
Bk, WEEHR, K 65 2ok, MEEEE AN, RER7X4 BXOBEL, KEE
BRI Giliac crest) BEBKTR /B MR A BIBAEE (dorsal protuberance) R & o M5 EHRIR,
B J5 fer, AL B 59 (ischiadic tuber) HEBRBIA,

A1 it RBRE ERRARERER

Fig. 1 The sketch showing the preservation of Macropelobates cratus (V7700-1)

cl. clavicles cor. coraceid; fe. femur; hu. humeruss

il. ilium; is. ischium; m. maxilla; mand. mandible;

pal. ‘palatine; pha. prehallux; ps. parasphenoid;

pt. pterygoids ra. radioulna; sac. diap. sacral.diapophysiss
~ sc. scapula; sth. sphenethmoid; tar. for. tarsal foramens

tf. tibiofibula

BRI, B, BB 52 K, B 2 S a8 o iR IEL 8 5K, B 10
Bk, P B, N 4.5 Bk BHBRTLEEA,K 48 BA, TERMEEEE, BX 10
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B HWITR26EXK, UERRNBDZTARER, XEBRKRRERAT AR, &E I
HHBSZTHEU bo HEABK BRI, ZRANRTHEEK, REEET
EREHEERE, ERE TRNGELUFF (tarsal foramen)o JhFLK 15 2K, KE 5
BX, FREK 51 B, BHEHEERK,H 228X, F=ZAEEESR, D20 %K.
FE—BEERESRR. ENMZEREATRL &%k, A RK 10 22X 5K 6 ZXNHFIE
HEE. HAMRERENEEERNABRIEZ—,

ERFANRCRA: 2X)

(Measurements of the holotype, in mm)

fh# (Body length) sreeesssessssssecssssescssrusinssssnenisnans veneseseenennaenssnns 165
LI (Head length) cresseesersvssnmossrncsistimeiniioisniiinsmeistesansne 45
J (Head width) seeseecssssessesssststssesescossenionitssssscsnssssessessssnsssacss 32
BRI (Spinal length) -oessessessestesissunrunsiosmancosmsccisesnsssenteessonsasaeent 103
ﬁﬁj”%‘[ﬁ (Length of sacral wing) ................................................ 28
FEHRRE (width of sacral wing) seeeeerercenrentorieiriniiiiiiiiiieiienien, 12
E# K (Length of pelvic girdle) «eeceeeeerees eersesesnsessnntesnensesasasarsasanane 79
A (Width of pelvic gifdle) seseserrersssesinriniineiniiiininenisenne 33
BEE (HUmcruS [cngth) ...............................................................

BREE (Radioulna length) «eeeseesrmeisiiiimnmnmiee s s

BB (Femur length)esessrsseesensene ;

BHE K (Tibiofibula length) -

B (Tarsal length)-eeeeessenens

JEH (Foot length)eseeeesessnssssssnistmimissnsintensnestssaniannnssinssneanne o
S5t #HREENESXLELRENENRTE, HAEREZFZESHTE
- OWNRBEEANE. H PR E B WE(Pelobares) SRR BURKIN T o 4 2 WS (Scaphiopus ) %%
PRz HdhEB BB, TMAYE (Megophrys) MAWHMFTHRH. 5XERBMLE, LER
AEE S, BB SEMRBBEET A RS, BN K, MBS mRE, N
5ERBEBRBPIFF K. MBAEE XN ERET REE BESREEFHORELRARER
BRRTRLE R L IREE, V7700 FRAAAREIRYE (Macropelobates) — JBRELEGYIN.

ROREENERMEIAETEETHE/REZH (Tsagan Nor basin) F¥iEi g E S
(Noble, 1924), WG, BRWRERNAARERBTRS EHEAHLRE L. X
FAAZEN—WNHEARR, UERANRIH—FIEL T X—Ho ERHRE L, RIS
BASZEEHRRAYRIETFARER. V7700 FRABEH T S SEEFIRK, HTHEK
FREEREZ Y, GREHBERTEAR, ENROHFBETE X8, Fik, UE
FrZe i RERRE h T KB R EE—F i
B RS RREE S BRI T BRI, R IO, BB, RERKAMFK. 3

AR E S AAELTZ, MARSNEERENARRLIEUHEEZR, KEXES
BENTTY BRI ERTEE, B LR IRE FRET LR, XERRAFHE
B VTR AL P SN IR, Sh IR A R AR R o HE A S SRR TR B R BRIV WY 52 R BB A0 45
2, MRt BRI A2 A5 th R 15—20 RiFHl. WIS R MR % A rE 7e vl WV 83K
FHU LB IR TS, RS TARRER T, BB PR RRKRERR, B0
PIRBR, —BRBAEZA AU Lo IRERER, KILMMBLISR JEBRIERY
R ERRSEAMERRNESR, SEMNEARMBLESHAEENE L. RiES
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FEEIGR, TR M Y S HMD K AR, SEERIEYBRAEERS,
1983), XEWMEERER LM R ERWAEBEREREHEENN. WEBEANRE,
FEARAS (R — A =] R B — i L S B, (H SR SRR K3 R DR R B
R T BRI, AR — B S WM A R R LR R IR, T e B — MBS Bk
P A 78 1L FE 1 40 3 48 M B A B RT3 i B K T _

HEAENASBRERBETEN, EHEFENADRER— 5L EE
MRIAKA (Noble 1924; Zweifel 1956)0 BEF R, X—ARREBRENL, B
HRINSEI T ER, HEERNEFRILFEOTEYERET ., BYEE (Eopelos-
ares) WLEAERIET —ERFHBETRSE R, EoHHED RHK, bE0ESH
Ko BEETHAMBARZE, N TRBNHILSE— EEESIN, Zweifd (1956) N4
BT LIRS, T Hecht (1963) WIING Eopelobates FI4ER: Pelobates fIRIMIF:4o Sp-
inar (1972) BRSE T HEFRISZRA B ZIEHM: B ERLE— BB E, A
EREBEBER - EHE ML RNRE. THREMNX—FA LA LE TRESEEN
PSRRI, SAPREBELS, RYERAA EHENEREE, . BoRE
ﬁméﬁ%ﬁﬁxwiﬁmm%%ME%a,wﬁﬁmxﬁmmwﬁ%ﬁﬁa%of
%M%%ﬁﬁﬂ%&ﬁﬁ%ﬁt%,%%E%%%k%ﬁ%%ﬁ?ﬂﬁ%%ﬁ%%%
E;E)ETMR%—Aﬁkﬁﬂﬁﬁﬁﬁfmﬁwm&o

m&%%,T%E%,%m%&ﬁﬁmM%,%%ﬁﬁ%waﬁM%rﬁmﬁﬁﬁ
Blo HEXBEXARERMBELERE, EEE LR A HBEY RS TNl — K e
it o3 4 H A B SR W 2 B » KT A L I N 0 08 5 2 T 20 0 T 2 7 0 3 W
HIR SR KI5 — 3 R L H B,

=, ST HHR r O

IR IR R A L R A PR E R 1977 FAINK, HATFLRE G, ERFRA
GiEH 11.038, BIRLGS H11.039, XFRARASI =T IR IS I LIEE, B34 L FEAH i
B, SRR KM R BRERL. B, AT AN LI 28 2 R IR VR4 1 R ik
IEs BIEIEEHRHRAZRER, NREFMZEARNAERE, LEANEHT
2, AR SCNY ERARA BT AR KA B 7R RS, (B3 KB B R R R A 5
ﬁ%ﬁ#%ﬂﬂﬁﬂﬁéﬁﬁﬁ,ﬁﬂﬂﬁiﬂﬁﬁﬂﬁﬁﬁﬁb}i‘@%%%ﬁ BICEEBERRET
St RERE AT,

1. ERRF R IMOTOEIT .
$IMZTH Procoela Noble 1931
i%32%l Bufonidae Gunther 1958
{53 B Bufo Laurenti 1768
1145 R ¥ .»Byfo linquensis Young 1977,;Jemend. nov., excl.

spec. H11-039 (Young's paratype)
(& 2; MR 1,A)
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HOERRHE MEALAEBERTLE, WEH, LHEK, RERSK, Bl
BRI, AR BN RR  , FRATHAAS, IRTIR, MEisoRit Rk, BFR
SERENEXT, DRERTFER, BHERELR, SHAKMEEEST. BN
B, EHWRUE, LBE, LEETRE, BREE.BE s HEMEB, BE, WHK
FREZ¥,

AR HIL038 IRAGEREEWNSEBAARR, —YETRERNEE
B, — 4k ERTREEEE, HHREE 1977 SRR LA B R - % EREE e
BHE— 1200 RA G — K BUEIR LA R KA 120 2k, R ES AR B RIS R
M, REERE, 5 B AT R DUX B35,

LB BEBEEW, W, E0ARLEREDBSRE, LERKLSE=MA
T, LKLy 29 Bk, L S0k, ALK, FANEERG . Blik B BB, 81
228 9.5 Bk, 3 BXo FMZAMNRER Y 23 Bk, MR SRREEER, FRE
BRI BRIt IR £ K% 13 2ok, BRI AR, BEUANE N, ZEHES
UL BT SO 10 353k, WS EEAME IS - AR BT, BB B R E AW EN =822,
SHAVE AN T ES O £ 5 e B, 29 7 28k, DU (R G T ML B U2 AT 4%, BB P X
Fhoke 7SR S R LS Lo BLARAEIIERI T BE 4006 12 252K,

HE AN EIRAERN—ABRFBAR, SENENESE RE, HFiiHE
PRI, W E A S R e A REEE S, RS RS LREERY, $5%
J\ERTHEA RS B A, UL T M B b Rk BRI B % 35 &KL AT £

A2 RS EREERE (H11.038)

Fig. 2 Dorsal and ventral prints of Bufo linguensis

abbreviations as in Fig. 1
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BRIV (33 BoR)o ZHIFHRTIMIEL, BEZXTE K, FIMEK 13 K, IR 3.2
2K, SMEE 8.2 Bk, RS HhKBEEER,

BT VA AR EIR T BT, BE B — R 4—5 Bk, KREIIRE 5 BAEA. BIFEK 35
K, RIE K 8 BK, B HIRE 5 Ko HEMPRAE—/IREE, RVURBRITE
i

B RETE AR, U RO B . BIRE K 18 B, AMRREL 105
Ko HBBRAN 4 2K, WS BRRRBRARLBER, G EERE 10 BXEL, B
K 10 3Bk, SEFBHEATIERETEY 4.5 26, NN S RTINS
BEI— RS R, ARSRERNEN. SRBE/N, K 108X, SMEEe =
K, IRIREE 5.5 K, MBS, EAZBRTREHMNE, SR ERHLR 45° Ko

R MH . BERKL 35 22K, WS, EWE 9.7 BX, ZAIMEX. BTRE
ETASZ 4L, I 4 Boko mUERTTSLERR, BRK 6 ko BB K 26 X, 0 M
XHR,HH 7 Tk, RERFRTEARRRNE, BTRNEEY 3.5 X, AT
B ERIR 9.5 Bk, #ETL%E‘?R%Z@E’J@A/J\(’JO W R LR, RE%
2 S22 A A BT R R — TR BTYEL

BRRER EWSHRNEDRSERE, UNESREVE. BELK 502X,
BIMHIE 4 30 Bk, BB 41 3K, T8, LBHR MRS EMAT R, HBK O
Bk, 8 B, ABETRK,

ERZERREN R e %, AR OUR MRS, fITIRERIE 150 XA, BEK 45
oK, S HEHMBAR, EMBE 0.5 2K, WREL 08X, BFRMN 48X, BHEK
41 Bk BTSN S IR 9 B, ML 9.5 24, B THEK, Y 35 Bhko WK
24 Bk, HERKMES 22, BB/ N TR B, HE TR, KE 11 X, &
%34 Boko HASMURBRER K TFRNNER. 6ERRZS, RERHOFREEER
—K 195 8%, —K 18 X, fHHHRKLE 40 BRES,

ERGANRCER: BX)

(Measurements of the holotype, in mm)

¥ (Body length) ---eeee- S PP 120
Sk (Head length) rrecesserssasscenunnuinineeiiinnioniseessncsnnes fereerienes 29
L8 (Head width) «esesersoremmmiiiiniiiiiitie ittt 50
PEREH (Spinal length)seesseessrersinscrreninnesentisenenteste et e 81
BE# K (Length of pelvic girdle) sersessseeesssniisissiiciosicssoseseisnrionionie 50
BE#HE (Width of pelvic girdle) ceeererssssenrnrriiniiiissnniiieneeinieasinnnnee 30
ek (HUmerus langth) .................. BT T P  TYR PP PTT TP ST PPN 35
BEREK (Radioulna length) eeseseresresrssesessisssesasesassssssssssasssssssans 26
BB (Femur length)eriresesesssesssssssssnnsrasriessassosmossassenassessssescnes 45
BBEE K (Tibiofibula length) -weereeseres ieeeeeerre et srese e 41
ﬂi’:ﬁﬁ (Tarsa] lenglh) .................................................................. 24
B (Foot length)-cessessesssmerinsieieiniiineeniinniisienmneniiaieanese. 409

Eeiitie  waipmiR, H11.038 FRAA AR, W R, LaEREIT %, RERET ;3
FHHERTMIR, FRRR A, BITESEMIERRY ; RIRTORR, B TR s R E
M TRAT 5 SR BITR N B, B EEE 1977 FRANERBHERER TS
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A

Cm

& 3 . sRiEik(A)5 heER B (B)BIEE ML
Fig. 3. Parasphenoid comparisions between Bufo linquensis
(A) and Bufo gargarizans (B)

EBR.

W EILE 250 S50, BROTER L GE, R mgrmsN s E oG, WERERE
-9 Fi 3 LA, B, B HE S (1984) HIEB A AR B T LA0E B, WK
i (Bufo bufo gargarizans)y HVPGKEEY: (Bufo bufo andrewsi) FHigill K ¥ i
(Bufo bufo minshanicus) =N WHIHEA TR T X, BHTRERBRECH 12 Mo
X BRI EE, (LERALSE KRG BRSSO R RN R
B RS EAER B, A RERBERAEG—F, BRI AR
REE FSLIERATBEE. WERANRIEFINRRERBE TR R R
BEz ¥, M e KRR E MR TR 2 ¥, T0 8 IS SR XA F R T LIS M.
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A NEW SPADEFOOT TOAD FROM THE MIOCENE OF
LINQU, SHANDONG WITH A RESTUDY OF
BUFO LINQUENSIS YOUNG 1977

Gao Kegin
(Institute of Vertebrate Paleosnitology and Paleoanthropology, Academia Sinica)

Key words Linqu, Shandong; Middle Miocene; Salientia

Summary

In the present paper, Macropelobates cratus, a new fogsil spadefoot toad collected
from Shanwang (middle Miocene) of Linqu County, Shandong Provinee in 1977, is des-
cribed and a revision of Bufo linquensis (C. C. Young, 1977) is made based on the
re-examiniation of the flossil specimens. The original paratype of Bufo linquensis is re-
vised las a pelobatid form, which can be Changed into the name of Macropelobates cra-
tus.

L Fossil Description

Order Salientia Noble 1931
Suborder Anomocoela Noble 1931
Famiily Pelobatidae Lataste 1876
Genus Macropelobates Noble 1924
Macropelobates cratus sp. nov.

(Textfig. 1; Pl 1)

Holotype A nearly complete specimen split into two valves, both bear bones and
prints of the skeleton. IVPP no. V 7700.

Locality and Horizon Linqu, Shandong; Shanwang Formation (SW 2, MN5).

Diagnosis Size large. Skull greatly wider than long, with bony seulpture deve-
loped on dorsal surface. Maxillary teeth well developed, vomer teeth reduced, and pala-
tine present. Presacral vertebrae eight, in procoelous form. Sacral wing stronigly bro-
adened in fan shape. Urostyle somewhat stocky and articulates with sacral vertebra in
monocondylar way. Pelvic girdle long, no ilial crest. Leg short and massive, femur
slightly longer than tibiofibula. Prehallux much developed and specialized into foot
spade.

Remarks The following characteristics lead us to include V 7700 specimen into
Pelobatidae: skull strongly ossified with dermal sculpture developed on bomes of nasal,
fronftoparietal, squmasal and maxilla; maxilla bears fine and close ranged teeth. Dia-
pophyses of 5th through 8th vertebrae strongly slant forward. Sacral wing strongly
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expanded. Pectoral girdle in arciferal type. Prehallux spcialized into foot spade.

By comparison with the Tertiary fossil pelobatids of the world, our specimen sho-
ws the morphological characteristics quite different from the forms such as Eopelobates,
Scaphiopus ete. The closest one is the Macropelobates osbornt discovered from the Oli-
gocene of Mongolia (Noble, 1924). Yet there exist certain 'basic differences between
M. osborni and V 7700. The latter is longer in pelvie girdle, strikingly larger in body
size and later in geological time (than the former. Therefore, our specimen is bere iden-
tified as & new species of the genus Macropelobates.

II. On the Restudy of Bufo linquensis

Bufe linquensis was named by Professor C. C. Young in 1977. All the specimens
including type and paratype are housed in the Museum of Shandong Province. Accor-
ding to the re-examination of the specimens by the author, the original deseription of
the type specimen is completed and demended, and the specimen originally described as
the paratype of Bufo linquensis is allocated to Pelobatidae in this paper.

1. The emending of Bufo linquensis

Suborder Procoela Noble 1931
Family Bufonidae Gunther 1958
Genus Bufo Laurenti 1768
Species Bufo linquensis Young 1977,

emend. nov, excel, spec. H11—039 (Young’s paratype)
(Text-fig. 2; Pl. II, A)

Emended Diagnosis Size large. Head striking wider than long; snout wide and
rounded ; no maxillary tedth and no vomer teeth developed. Parasphenoid blade shorter
than its half width across alae; alae well developed and perpendicular to blade. Pre-
sacral vertebrae eight, in procoelous form; diapophyses massive and much developed.
Urostyle articulates with sacral by double condyles. Sacral diapophysis strongly expan-
ded. Pectoral girdle in arciferal type. Pelvic girdle in U shape, no ilial crest present.
Leg short, tibiofibula shorter than femur.

Remarks From all the above characteristics shown on H11—O038, it is evident
that Professor C. C. Young was certainly right in including the specimen into genus
Bufo as a nmew species in 1977.

By comparison, Bufo linguensis appeéars more closely related to Bufo gargarizams
than the other species of Bufo; however, these two species differ very dtrikingly from
each other in body size, parasphenoid shape, massive degree of diapophyses and in dif-
ferent geclogical time. Therefore, there is no doubt that Bufo linquensis is a mightful-
ly erected species of bufonids.

2. The revising of specimen H11—039

As the result of re-examination and remeasurement, the morphological characteris-
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tics showing on specimen H11—039 (Pl II, B) can be listed as follows:

1)
2)
3)
4)
5)
6)
7)
8)
9)

Size very large and bones fairly massive

Head broad, with well-developed dermal sculpture on dorsal surface of skull
Fine teeth developed on maxilla .

Palatine present and fairly massive

Pectoral girdle in arciferal type

Presacral vertebrae eight, in procoelous form _
Diapophyses of 5th through 8th vertebrae strikingly slant forward

Sacral wing strongly broadened in fan shape

Urostyle articuldtes with sacral by single condyle

10) Prehallux much developed amd specialized into foot spade

In view of the characteristics described above, it is beyond any doubt that the spe-
cimen H11—039 represents a fossil form belonging to pelobatids rather than bufoni-
ds. Its body length is up to 167 mm, no any Asian bufonid form could reach such a
large size as so far krown. The measurements of this specimen are very close to that
of Macropelobates cratus described above in the present paper and these two specimens
were discovered from the same lodality and the same horizon of Linqu, Shandong. The-
refore, the specimen H11-—039, the original paratype of Bufo linguensis described by
Professor C. C. Young in 1977, should be allocated to Pclobatidae as the paratype of
Macropelobates cratus. ’
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Macropelobates cratus, sp.nov. (V7700-1) SRtk el B EERM X3/4 (B BE)
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