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Fig. 1 The location of the fossil site at Fangshen, Lingyuan County, Liaoning
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Fig. 2 The section of the fossil site at Fangshen, Lingyuan County, Liaoning

Province
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SRIB(R S R 8 = X3 IR B KB, 1976 ) R IR i (AL = & 3 J o X b IR U
BA,1965)hiERME Ko HIL , AXERIFE B S —HHXERE K LFRESE N BE
A h R, HRALELA—%,

EENEIEBX(BELRAEL), WBLARTHESSEHEZ IAKLEZ T, L
FEF AL BB ER AR TR PEBREAZ T, TEBQSOILEBLAD
LM ETRAEM N — M AN BE (Ewestherio-Triglypra Fauna), A 2§ Hbf
REDEPH R, R (1984) REABLEANERMEEY T AR LARRAS
(Jiulongshan Insecta Assemblage), RETHILEHi# (Yenliao Insecta Fauna), B
EAHES Y, ERFE(SODNTIAEKRS—HERWKUERTT RENWE L EFE L
W, WS ERARRMN K-Ar R REH% 158158 HHE, IHHRRT Rk
i meiEs kT it R, Rk, S TETHEEBEHEGIE LAEAEY )N R
Atk .

DI b i E A RE R UERREIRE, BREESSMAS YA ENR
MEHRRF i, X, MR HE (Young, 1958) HIRMENS BEAHAS WA LRI
TH—HEFA—BEWS R AL R (Yabeinosaurus tenyis Endo and Shi-
kama) BJIE,BLAXEERER LFRESFRE (BRI ANEEECGRY B THEA
AEWES: FIERLGFEXEA,GEAHTREZEILE LA,

. AaRd R

HBIAZHE4 Mammalia Linnaeus, 1758
BEAT4 Prototheria Gill, 1872
#4854 Eotheria Kermack and Mussett, 1958
=¢t58 B Triconodonta Osborn, 1888
KiEEFH(?) 2 Amphilestidae Osborn, 1888
B2(%HB) Liaotherium gen. nov,

BEB® FHILEFEFF) Lisotherium gracile gen. et sp. nov.,

RIE FREZM
BEKE “L” (Liao) BALAHIT THENER,

ABITE(FREFEH) Liaotherium gracile gen.et sp. nov.
G

ERFE BREBWETFER—H, BEE—KAKGM?), hEHFREDREEAR
e V2006,
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B3 SFEIBEFRBEHRMGGTEE (V2006)
Fig. 3 'The right lower jaw of Ligozherium gracile gen. et sp. nov. (V2006)
A. AMTHA (internal-top view); B. PJUII (internal view)

HBFRER  Gracil-(H), LTI AM, BN IZ T AUB LLRA 5o

ik THBEBRRTRESBISN, REREZE, K 22.2 2K, & 8.6 2%, KF
BEKMENTSE, KEKRT 15.6 XK, TaEEASER 2.7 22X, 58 2.4 =X, I,
TSYE,LTHT, T&imR L ENE T, LEEEL 1 =X, BREF—KFAHE,
HATHHARGE, ERE—MEANKNZA,H 4 MG, EZEH . &R AN
THEROEN. ME-NMHEREKIRE-HEARERKLN 12.6 X, BE—K
&L EFR, KA L1 22X THFIREREFARNINR, EEMNSHE S ZHE,
BB, TR RKOE R R, TRERRERHENME, THELAKEYS
5.8 2k, 5AERZEINIEALN 120°, ®R/NME,RREHR, NMETHERE L
&, EHETTHS, RLMEE,

it HBHTRENE——BFRERENEIRIR, FHIREX—{bF T E
RHRHBEERESRUE, EREBEEFANOFIUE, RE—EE (M?) BAERT
- BHFINEME R, RN EREIER MR R AT ES, X—HAEHESHETEH
Stonefield FEFHBEZHNERNINEGE (Amphilestes) thEHHE, WMEE 5
WREN=ZSEEE R, HERERGE, XZ—HENERBR 7T 84 L,CP:M;s 5
L+,.C,PM,o ‘

B Triconodon HIEIRIERAG P.M,, (B Triconodon [} E' Triconodonti-
dae BLERAMNBIEHAZH M EEZEEER, AAEHN=MERETE R, SBRERAH
BARAH. REHRANBEESSHEER (Amphilestidae) AN, BTX—&, &
NE® EISA Amphilestidae g

IR EFRIRL Osborn 1888 FEH LM, ET=%15=H (Triconodonta) 1, YK (X
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Ve —AT R, Kithne 1958 £ #F 4%, Jenkins and Crompton (1979) A%
TFER MR =StreE d, {A Mills (1971), Crompton(1974) 1 Freeman (1979)
% B HR F B i A SO FRBT BB BT A XS 728 E (Symmetrodonta Simpson,1929), R
A, EE R BRI =M RATEHES], S X G E R G RHS IR =AEREAR, Mm
S5HAZ NS RNE R R —8. Hit, BEHBA=ZH®EEE TR EN & &

FBENEHEMNEENNE, BIREE kB dmphilestes Owen, 1871 Fl
Phascolotherium Owen, 1838, FEE RN Bt Phascolodon Simpson, 1925 FI
Aploconodon Simpson, 1925, Phascolodon Fi Aploconodon {RTET FTHIBEM,T
5 BROFRA ML, (HEMI0RE—BE G AT I E g/, 0.7 ZX K,
MEFRSR LRE—WEERKY 1.1 XK, Phascolotherium [TFEIRBAR LERFE,H
HTEEIE, BR2EH, BX% LCP.M;s, XEHSRFIRARE . Admphilestes
S5RBFEARAEUTIA S ELEEL: THEREFRFE, XTRESTH, H
Amphilestes T EEHRMH B AR TREIUE, SRE XL, BAHRAN PMs, AR

X BT RBRARA,

I ENE (Klamelia zhaopengi Chow and Rich, 1984) RILTRHREFBAEER
A T 2L R X rh ok Tt g IR g ok Dt R E R, XREREB - RRIAN=
BEERMAE, MRERXBDE, BEREASEZRZFHAE, Chow and Rich (1984)
¥ Klamelia 5 KB E8¥EM Gobiconodon Trofimov, 1987 F1 Guchinodon Trofi-
mov, 1978 &7E—i2, B3I T — T — X8 T Rl (Gobiconodontinae), BT
PrERh, Jenkins and Schaff (1988) IR ETHZFKE N B 8 ¥ t Gobiconodon
ostromi ( =undescribed amphilestid of Jenkins and Crompton, 1979, from Cloverly
Formation) Kf#gHi, Gobiconodon R KR RIE/N, E—RONESXHERE, H
B —F R —— B R (Gobiconodontidae), 1% Klamelia HER7EHFLZIh,
RN Klamelia SHERNERBAEREHZR, TERARFRIEINEEKR. M
Trofimov (1981) #1 Jenkins and Schaff (1988) X ENEE . BEEHRLE , BEDN
WAL Gobiconodon FI Guchinodon ZMIEHEARMNESR, FERIERHRE MK
K TFAlE T B E TSy ENE, ARfi AU E 0, 5% LCP:_ M, BIEK
BAHBRME S, HIh, Gobiconodon [HRFIREEET T %S, BREBRE:, B5
BIRARAR AR,

1986 ££, Bonaparte H¥EFHIE Patagonia B EMK—E M, B3LT Austro-
triconodon mckennai, IHA =& Rl th (Bonaparte, 1987), REMNE —KLE M, &
BRATES X, BE M, Kk 2.8 2k, ILEAMMKE V2006 KBS,

BRIE D EAOTHE, RV BFE R AR AR T HREERN - B M, 245 A
L8 (Liaotherium gracile gen. et sp. nov.),

PTITEDRSBERAEMIEENFEMNE (Manchurodon simplicidens Yabe and
Shikama, 1938), MKEEK, FAUE ML, AERERTEE LA, B L TERAET, &

1) Trofimov (1981) IHHERN LC,PM,, HEEPESHKITNE 6 MER.
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AN LCPM,, REABMER, BRERI NERZFE—NELR, WAANEER
Amphidontidae Brh, BIREAIIRAS ZHELEFIR A

=. B SEREE R AR

BNETEREREAITRE RGO AT ERBIAINY, XTEMINRR—
HEES

B EERTRKEMERNNEARERAATILTE E(ANREBEETEET H—
MR IR &0, BEZ NG HR ROg &k Bt (Yabe and Shikama, 1938) Jt/5, 3¢
TERRAKHAERLSI, Teilhard de Chardin and Leroy (1942)\ FEAREE (1953) Fn
Patterson (1956) #HBIAGHETRHFE B EH, T2 (1984 G HIN RO TR D,

MEXFARR, EEEEZE-FTRNPERBEEFESEY (1, BEEAH),
Manchurodon F=T R BEHEELBEHR(IEGEANNBEFTER) REEATFFN
WERMEDAEL AR TEDHNS Fo NAEEBENLRERSIFEZS R, B
IWARBEAXRKEEHFHARY, KN EhE S EP &N Manchurodon 5
R A thik BHEAD MO AERTRZ—.

w2 (Endotherium niinomii Shikama, 1947) RERFX4ZR, FRAF #HE
BEHFHBES, FEZINGHN RO K Bt (Shikama, 1947), 1953 £, FHHAEIEH
Endotherium S EFEINIE Zalambdalestes 3 , HIN A b2 B O ¥,

BRI EEEEETREFTARREE , JEMZANEREER KN
FWo TER, BRN KT —BERRALRUS B E TR, BREE FHEOHRRRHE
HEA R TRFAHNN RARE T E BB L. RENEHFAEDLE CGRER,
198 R TR IBEH KA HA(EEI,1987)WHE, EARANN RYERHEH K
10, W DA =T B A p W iZ ik B0 AN RO B Bt , v

HEAENE, ITERPE—FEHEMBEFCRATAOERDULE, CFA
K RITRREHAE, SEHRIMEABRURBENRARLE 1,

T H A E R RN AL HEE, kR r R,
(1990 ££ 9 H 10 HIE)

2 % X ®

ERH, 1987 TP ERMBEMEA, LTHEETERBES £ (S). MR, 134—201;

ERT %, 1984 IHHRF—ABRKIEREVALRFRONE —RUGPREAEANERNESR, EF
R RFERL IR MR MR, 1—12,

ITBR, 1984 Bt WEELKS—QZERFHEMCA, HEYER,23(6),726—736,

> 1989 MEARBHI—QELEYHE., PERABHE—SRREEETAR()TEREGRSLE—HE

LHEYRHMER ., MR BRE,143—169,

TEBE, 1985 hENKP R, FEME,1L, HETHRL, 350 &,

PREZ, 1988 AMHYBNNTETB—RRTERAKS —RERRERNS. FTEHFER, 21(6), 659—
683, )

R, 1987 LT RFHXBFAMYLLHTE. TFEEFERBESTEN(S). MR R, 369393,

WHE, 1984 hEPAEREARMA, HEEHYER, 22(1),29-38,

REE, 1953; FRibhAERMALDUHEARER L. HEYFEIR,1(3),150—156,

BA R, 1984 Bl LIBXEEMEMR(CITERM o WG IRAE,128—187,
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A MAMMALIAN LOWER JAW FROM THE JURASSIC OF
LINGYUAN, LIAONING
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Kej words Lingyuan, Liaoning; Middle Jurassic; Triconodonta

Summary

In 1976, a right mandible of a Mesozoic mammal was collected by Messrs. Cheng
Zhengwu and Yue Zhao of Institute of Geology, the Chinese Academy of Geological
Sciences, from the Middle Jurassic in Lingyuan County, Liaoning Province, North-

“east China (fig.1), when they were studying the Mesozoic stratigraphy of that area.
This fossil site is most probably from the same locality as that of Yabeinosaurus te-
nuis reported by C.C. Young in 1958. Both fossils are derived from the same hori-
zon.

The mammalian fossil here described occurs in the Jiulongshan Formation, a set
of sediments of purplish red, brownish and greyish green calcareous and tuffaceous
mudstone, sandstone and conglomerate, with intercalating andesitic tuffaceous layers,
superposing on beds of dolomitite and quartzite of Changcheng System (Pre-Cam-
brian) and overlain by the andesitic and rhynolitic volcanic breccia and andesite of
Langi Formation (fig.2).’

According to the studies of fossil conchostraca (Wang, S.E., 1984) and insects
(Hong, 1984) collected from Jiulongshan Formation, its geological age is tentatively
considered to be Middle Jurassic. While, the K—Ar radiometric age for the overly-
ing Langi Formation is about 158.1Ma (Wang, D.F.,1984).

Sytematic Paleontology

Class Mammalia Linnaeus, 1758
Subclass Prototheria Gill, 1872 )
Infraclass Eotheria Kermack and Mussett, 1958
Order Triconodonta Osborn, 1888
Family ?Amphilestidae Osborn, 1888
Genus Liaotherium gen. nov.

Type species Liaotherium gracile gen. et sp. nov.
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Diagnosis As for the type species.

Etymology “Liao” is ‘the abbreviation for Liaoning Province where the fossil

was collected.

Liaotherium gracile gen. et sp. nov.

Holotype The Geological Museum of China, Beijing, specimen no. V2006, a
right mandible with the last molar (M;?) (fig.3).

Locality and Stratigraphical Horizon Fangshen, Lingyuan County. Liao-
ning Province (approximately 41°N, 119°05'E), from the lower part ci Jiulongshan
Formation, Middle Jurassic.

Diagnosis The horizontal ramus of the mandible long and siendcr; both the up-
per and lower borders of the body straight aud nearly parallel; the lower border curv-
es slightly upwards at the anterior end. Coronal prucess small and feeble; articular
process a little above the top of thelower dentition; supracondyloid notch well-develo-
ped. Lower dentition ic infered to be: L,C,P;M; or 1,4,C,P,M,.

Etymology Gracil-(Latin), thin, in reference to the slenderness of the mandi-
ble.

Description A complete mandible, broken at the articular process, about 22.2
mm long and 8.6mm high. The horizontal ramus is long, more than 15.6mm, and
quite slender. The height of the body of mandible is 2.4—2.7mm. It is a little higher
at the anterior end than at the posterior one. The lower and upper borders are
straight and nearly parallel. The lower border curves upwards at the anterior end of
the mandible. The upper border is about 1mm in width. Except the last molar, all
other teeth are abscent. There are 14 cheek tooth alveoli before the last molar. These
alveoli are apprdximately square. The length of the cheek tooth dentition is about 12.6
mm. The last molar is close to the uplifting branch and about 1.lmm in length. At
the anterior end of the mandible, two incisor alveoli are preserved. The damaged part
between the incisor and the cheek tooth alveoli may be the position of the canine.
The uplifting branch of the mandible is 5.8mm high and at an angle of 120° to the
horizontal ramus. The coronal process is small and feeble. Supracondyloid notch is
well-developed. The articular process is broken. Its print on the rock shows that it
is a little higher than the lower dentition.

Remarks As the last molar, the only preserved tooth, was damaged, it is dif-
ficult to ascribe it to an appropriate systematic position. According to the field rec-
ord, as was observed in the field when it was first exposed, this molar has three
cusps arranging in a line. The main middle cusp (a) is larger and higher than the
other two cusps (b and c¢). This and its other dental features show that the fossil
mammal from Lingyuan, Liaoning is quite possibly similar to Amphilestes Owen, 1871
from Stonefield Slate of Middle Jurassic, Oxfordshire, England, so that we tentati-
vely referred this specimen to the family Amphilestidae Osborn, 1888. If all its premo-
lars are double-rooted, its lower dentition is possibly L4+,C;P;M;s or L,+,CP.M,.

Known genera of Amphilestidae now include: Amphilestes Owen, 1871 and Phas-
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colotherium Owen, 1838 from Middle Jurassic of England, Phascolodon Simpson,
1925 and Aploconodon Simpson, 1925 from Late Jurassic of Wyoming, USA.

Aploconodon and Phascalodon could not be compared in detail with the speci-
men described in this paper because only fragments of posterior parts of their mandi-
bles were known. Their last molars, 0.7mm in length, are obviously smaller than the
molars anterior to them, while the last molar of Lingyuan specimen is 1.lmm long.
Phascolotherium differs from V2006 in the curved lower border of mandible, sturdy
coronal process, and dentition (I,C,P,M;). Amphilestes was similar to V2006 in
having straight upper border of mandible, and articular process somewhat higher
than the lower dentition, but it obviously differed from the latter in having thick-
set mandible with a curved lower border, sturdy coronal process, and the different
cheek tooth dentition (P,M;), etc.

Another triconodont, Klamelia zhaopengi Chow and Rich (1984) from late Mid-
dle or early Late Jurassic of Zungaria Basin, from which V2006 distinctly differed,
was first referred to Amphilestidae. Jenkins and Schaff (1988) suggested that it
does not show close relationship to the other amphilestids.

As above, the features of V2006 show that it very likely represents a new form
of Amphilestidae.

On the age of Manchurodon simplicidens and

Endotherium niinomii

Manchurodon simplicidens was named and described by Yabe and Shikama based
on a fragmentary mandible found at Zhaziyao (Sakusiyo) Coal Mine of Fuxian
in 1938. They deemed itss geological age to be Middle Jurassic. Later, the age was
thought to be as Early Cretaceous by Teilhard de Chardin and Leroy (1942), Chow
(1953) and Patterson (1956), and Late Jurassic by Zhang, F.K. (1984).

The specimen of M. simplicidens was collected from coal-bearing Wafangdian
Formation which had been previously mistaken for “Husin Series” (Yabe and Shika-
ma, 1938). Most of the plant and bivalve fossils collected from this formation are
the elements common in Early and Middle Jurassic. Based on stratigraphical relation-
ship, the age of Wafangdian Formation is more probably to be Middle Jurassic, and:
M. simplicidens is a representative of a Middle Jurassic mammal.

Endotherium niinomii, described by Shikama in 1947, was from Fuxin (Husin)
Formation at Xingiu (Hsinchiu) Coal Mine in Fuxin. The original author considered

that its geological age was Late Jurassic.

Chow (1953) suggested that Endotherium was quite advanced and seems to be
similar to Zalambdalestes, so that it may be Early Cretaceous in age. The recent
studies of fossil plants by Zhang, Z.C. (1987) from Fuxin Formation and conchostra-
ca by Wang, W.L. (1987) from the underlying Shahai Formation all show that Fu-
xin Formation should be the deposits of Early Cretaceous.

The vertebrate-bearing Jurassic-Early Cretaceous stratigraphic sequences and cor-

relation in Liaoning are summarized in Table 1.



