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B Al Ischyromyidae Alston, 1876
HBRIEF Ischyromyinae Schlosser, 1911
B ER A LR Eosischyromys youngi gen. et sp. nov.
(Fig. 1, PL. I-I
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HALFRFER SV 11376). '
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HESh YA 1E Hh TR R Y2 R SR EIE.
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HAETIRREKR, TRRIERFBMED
. THRK NEREIEN ®pa T
S, 2L, AT E, BEA 55U H

1 Eosischyromys youngi Fi5 Ik (647, ZX)
Table 1 Measurements of teeth of Eosischyromys

youngi (in mm)

AT, MREA FTREBREE M. HTF V 11376 v 11377
HRMRE, TRKETE, BEMA. W oor@sEse) 8.43
EEL. TRABLTRESMHE, MiE Mk 2.74
THRPER, TRAARAE, FHET pEEEW 274
WS FF. TAHMKRM K, FHMFE, =0 322 274+
HE 4N TR MK Z A, AR (AW) 287

m2 5 ml RRLEFFE LG L mEEEW 290 300
R FRRETNM ZpEaEy 0 " “2
R, BRMEMORA. TRRATR 0 v -
INREBEFH/D. m34 (L) 3.54

VIBTTHTHEE. 2 ml—28%  soxaw 322
SWEEREAE(V 11376)HER K, mErew 2.87
IARMEREHE NG EHELE, FIHKR 2B-HFKOL 322
BoHH, T T HARMREE. XEXH ARk _2BHEW 145

RFEFHIHARF BB, AT REAFAMEAE ST, L HHE 5 — R gE K.
HREV 1377REEF m3. ENBEAREAE, ERTEE, SIKTEMN. =4

Bl 1 Eosischyromys youngi &5 T E R i2, pd-m2 (ERARZ, V 11376)
THRAE G (T), p4-m2 FEW (L)1 i2 BiFE (G L)
Fig.1 Lower jaw with i2, p4-m2 of Eosischyromys youngi (holotype, V 11376) buccal

view of lower jaw (lower), occlusal view of pd—m2 (upper), and cross section of i2

(right upper)
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BES ml—2MHE, AETRERE. A TRRNEEER, AHHA T =g, BEK
2, TREMTEAELEE. HTRPRNHARE, 5 FTRRBED I,

PEB R ATER R XKW BRI LG, HEW TRERT RO SH S
%1 Ischyromyinae # [, BATRE SR BAMNTHBRT I RILER, X m2 8T
B, THENRTR: FTIEUER, BENITSZMENE 1T, MASH AR BikEE, R
MR, TRARERATWAES I pd A ERESE.

Ischyromyinac B 8 E 5B IEBE & : Ischyromys M Titanotheriomys. X T XM/BH 7%
HfL, HFRBRA—: BANAXFANREA K Miller M Gidley, 1920; Wood, 1937, 1976,
1980); Black (1968) iA J J5 & B #I & M B ¥ 7 &; & B AW Tianotheriomys 18 4
Ischyromys 1. J& (Matthew, 1910; Heaton, 1996) . o3t N4, Bi# 76 5 t b A4 X 51l 3 4.
MPENEASEENBHAASHX G SihEEERE, TRUSEEE, FARK
FELR FHETIIMEMTREREA, fTAERE, PMFRE, XSEBREEEB R
R, BRV 11376 ERFLRFT Ischyromys M Titanotheriomys B2, BT H w2 KR
BRI AR Eosischyromys youngi,

f w

XTFREEANHR DFRFEANTFRAER 0 ZFHHLT. XTEHRN, o
iiﬁ’%’%jﬁ]%l{ﬁ%ﬁﬂ‘ﬁ$%5£ (Andersson, 1923; Hsieh, 1933; Young, 1934; J&HH
H,1953). BAKITN AT HEHMASYAE, WHTSHREHWHFRT 8wz
VB VDUACHYH. MENLERSYHS LR A X% HHH, Ek4E
(1989) & T HREM AL S, WA ENRE TS 2 EH, M TR ASH, M54 E
# Duchesnean " ZLh 13, FF N A B /R T @B ACHO ARSI XM
Uintan $i4 4. A8 #8005 A E0F — W4 R EI LI LAY, Foad 0T REAR 303
B—vhACH,. BAEILER Chadronian, Duchesnean 1 Uintan % W 2L 31 H W B E
43 S Sk e BR BT L R R R 4G B i RN B — of o 45 BT (Berggren 1 Prothero, 1992;
Berggren %, 1995; Prothero Al Swisher, 1992). EK 4% (1995) I\ AT AR EH 5t
% Duchesnean—Chadronian{i # 24, LB £y e e v 5 57 tiE —BR R 37 it , T PRI AR S RY
B 5 Uintan A Y, AhaFitgy. widmRARKREEIUHABDNACH,
i AR 2 R B M 3 B 8, KB 55 Duchesnean $148 2, FBHAQ 0 o 45 57 tH S e 39, T |7 4 2%
FP B P BEAE N AR R R AR S M B R, 5 Chadronian M8 4. EH A (1997)
A2 R AT 5L £ K Chadronian B LB, DB 4657 tH, 0 A IR A ) B0
t, MEBAAERMEIIYHE L XEMIWRAL, RS =B, mAER
M. XEKEENYRELER L SEAARESIAE Y, #8 Pih i B,

KFEEWIA Y HC HWEE 2Tupaiodon sp.. ?Eudinoceras sp.. Hypsimylus
beijingensis. Miacis sp.. Canidae indet.. Imequincisoria sp.fl Amynodontidae indet..
AR (97 EXE XFBHIHE N E T 447, X B EBRMFNIE. ? Eudinoceras sp.
EGEHEREEXF (130 REN K LA RMEFAAGLEEN, BEERXARZE
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AT E AT AR — R R B B9 40 3k B 1Y P4 (K AR, 1989, P.665). 1R 2 # 0 2 BT 22 W 45 B
(1934, Fig.4), RMBER ERCHER. FRARETWMA/NMNREL BN, BHLSE
¥R 5 Anthrocothema rubricae WRALL, BRI BB, A rubricae BRIEH=TR
EHromRRamngmmrRyd. nRBREARY, KEEANARATTEMEIINM
B, AR HRF. 8 nequincisoria BRIEAMXE R T EHBLESA, KN 5P
HARCHMEY, AP HEFHGEHE. KEER Imequincisoria sp. B R tﬁﬂﬂﬁﬁ*ﬁf‘ﬂ‘lﬁ
B Guixia simplex/NTIE . MRBRB\EAETERAA, K335 A RN 2T IRLH,
A STV RARS R, B2k o i 37 M.

Lucas (1996) 31 H & 3 JE 474 (IVPP V 5241)J3 A Imequincisoria sp. #RFEE. b
ARV 5341 AR/ M3 R B MG R, RZVIA Forstercooperia grandis. B IL,
WHKFEHILDYBEORARAIBRTERH. IR RINEKFEHV 52415
Imequincisoria, Juxia M Forstercooperia ¥ H KR ABIT T . BMERIAV 5241
KBS TE BER Juxda 1 Imequincisoria, T A% Forstercooperia. TEM M3 JER 5 Juxia
M Imequincisoria W1 & —HEM A K, th Forstercooperia 55188 . E# pA" MW H K LK
BEER, RATHRMTRARBESE. X5 Forstercooperia A [t 4L i T F3 th 9 X B
RAE. IARIMES Juxia sharamurunense Al Imequincisoria mazhuangensis i IER 5
AR, ERMER/D P2 HERMKKROAEMA AR, WR Inequincisoria £
Juxia W) J5 B R Y R, AT KN B iR K F)EMARARITA Juxia sp. WIF. B Juxia L
WE IR, K2 SANR R TN RACE, TARFRTEBH.
 BRERERFEAPEREATER, AMETRKTHBOSHGHEEB, W8N T KFEE
YWEERIT]. Ischyromyinae i 25 B F17E b 35 49 #tb 57 43 6 3 Duchesnean—Whitneyan#{i. i
TR EE BT LA i Eosischyromys 1 R BR IR I Ischyromyinae, B K F K E A H
BUE RAY LR R R 4R, BT RERH LB R, & T Duchesnean ¥, tH b B8 5 F AR,

e BEDRACHNR AT, B, Tabrum % (1996) 8 T 7EILE Sage Creek %
H Uintan B BAHY? Ischyromys sp.. & Eosischyromys 53t3 Uintan B3/ 2 Ischyromys sp.
LB, B3 1 15 5 B AR AL, m3 BTE AL, {B Eosischyromys B m1—289 B3 84, 1T
K, FHMBIFE, TRiERKE. RO Eosischyromys 183 5 Ischyromys sp. AL E
KBAR YRR R AR, THRENGRAME. XERASTRRERESKEFEARK
M. B KEEANRBARRDRACH, B A5 s 5itsi.

TIMAMILEHEBBMXR X T Eosischyromys youngi 53t %8 ischyromyines
XE BHTRMNOHEFR, MAERHOERAOM BB LERTE, LB XRER
BE. BEERERERFHMNEZA, ZELEZH YN EMMILEZ ARFEBILSI YR
Wi, MREEXTRFEANFROIFTRAE EENE, LR L M S BARHR th
HE BT M. Eosischyromys youngi 5 it 3% Uintan B 3 92 Ischyromys sp. EAH E X
H. #F Eosischyromys fRE W Ischyromys sp. BRIGHI R, H R A TRREETHER, R
ERERIALEN. EWENHET R —H, T B 20K ERXBER, BIH R 5%,

1) Lucasih HER m1(1996, PL 1, fig. 7)., RAMPEABBAZITDHER, TEREM, WAR ml.
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EMEFERARTEER. X, HEREMTLL, B —-KFEHYBRXERN, /T
RIAEL . ERFHIMH.

Bt ABRBAXIET . Y 5T HHRIDEFTALFARAGFARPRES, LEXE
AARGCBREAT LMY R I Emy Hd, RBIBRA: FRARA ARG L HHIE
# A. R Tabrum ¥4 £, R ARG, RMARAE T EWH B4, AXLLE, £
HR SRR

38 % X M
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DISCOVERY OF ISCHYROMYINAE (RODENTIA, MAMMALIA)
FROM THE MIDDLE EOCENE OF NORTH CHINA

WANG Banyue ZHAI Renjie

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

M. R DAWSON
(The Carnegie Museum of Natural History Pittsburgh PA15213)

Key words North China, Middle Eocene,Changxindian Formation, Ischyromyinae
Summary

Members of the subfamily Ischyromyinae, the most derived of the Paleogene
rodent family Ischyromyidae, have previously been reported only from North America,
where they are relatively abundant in deposits ranging in age from late Middle Eocene
through Middle Oligocene. The two lower jaws from North China described here are
the first record of the subfamily in Asia. This discovery both provides another
example of faunal exchange between Asia and North America during the Middle

Eocene and assists us in determining the age of the Changxindian Formation.

Systematics
Family Ischyromyidae Alston, 1876
Subfamily Ischyromyinae Schlosser, 1911
Eosischyromys youngi gen. et sp. nov.
(Fig.1; pl. I-ID)

Holotype Incomplete right mandible with i2, ml1-2- and erupting p4 (IVPP V
11376). :

Locality and horizon of holotype Gaodian village, Changxindian, Beijing, China;
late Middle Eocene Changxindian Formation.

Referred specimen Incomplete right mandible with i2 and ml-3 (V 11377),from
Bayanulan, Siziwang Qi, Ulangab Meng, Nei Mongol, China; upper red beds (? = late
Middle Eocene Shara Murun Formation). .

Dihgnosis Ischyromyine of medium size. Cheek teeth brachydont, with main cusps
prominent, higher than lophids, anterolophid long, ectolophid low, complete hypolophid
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low, slender, and convex posteriorly, central valley broad, buccal valley shallow and
long. Incisor has thick portion externa.

Etymology FEos, Greek: east; Ischyromys, Greek: a well known genus name of
the Ischyromyidae. youngi: in honor of the late Professor C. C. Young, the
distinguished scholar who was the founder of the Institute of Vertebrate Paleontology
and Palecanthropology, AS (IVPP), late director of IVPP and of the Beijing Natural
History Museum.

Description The type specimen, V 11376, is from an immature individual. The
lower jaw has a convex anterior lower margin, a large mental foramen below the
diastema, which is shallow and has a ridged dorsal margin. The shallow masseteric
fossa extends to below m2, and lacks a distinct anterior border or knob. -

i2 is transversely compressed, with convex lateral, flat medial, and narrow anterior
surfaces. The thin enamel of uniserial microstructure covers about two-thirds of the
lateral surface and a narrow band of the medial side. The orentation of the
Hunter-Schreger band (HSB) is vertical to the enamel dental junction (EDJ). The
interprismatic matrix (IPM) is parallel to the prism of HSB. The portion interna (40u)
is half of the total thickness of the enamel (80p) and includes two parts: a narrow
inner part (ca. 8u) and a wide outer part. The portion externa (PE) is 40u thick. The
inclination of the prism of PE is 40°—50°.

Cheek teeth are brachydont, with prominent main cusps and low weak lophids.

p4 is just erupting. It is triangular in occlusal view, with a very narrow trigonid.
The protoconid is smaller than the metaconid. These cusps are closely linked; between
them the trigonid basin forms a narrow, anteroposterior fissure that opens anteriorly.
There is a very small anteroconid on the base of the anterior side. The talonid is
wide and slightly lower than the trigonid. The ectolophid is long, low and curved
with a straight anterior segment near the middle of the long axis of the tooth and a
posterior segment that extends posterobuccally. The hypoconid is the largest of the
main cusps. The entoconid is distinct, but smaller and lower than the hypoconid and
metaconid. The complete hypolophid is low, slender and convex posteriorly. The
posterolophid is higher than the hypolophid. The distinct hypoconulid is separated
from the hypoconid by a groove.

ml is roughly rectangular in occlusal view, longer than wide. The trigonid and
talonid are about equal in width. The main cusps are prominent cones. The trigonid is
short, with about equal sized protoconid and metaconid. The complete anterolophid is
low, but long, with a distinct anteroconid. The complete metalophid connects the tops of
the metaconid and protoconid, closing the wide, short trigonid basin. The tiny metastylid
is separated from the entoconid by a valley. The hypoconid is about equal to the
protoconid in size. The entoconid is the lowest cusp. The low ectolophid is near the
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buccal margin. As in p4, the ectolophid is curved and has a straight anterior segment.
Here, however, this segment is not parallel but oblique to the longitudinal axis of the
tooth. There is a vestige of mesoconid. The complete hypolophid is low, slender, and
convex posteriorly. The posterolophid is higher and stronger than the hypolophid, and
reaches the base of the entoconid. The distinct hypoconulid is separated from the
hypoconid. The buccal valley is shallow and long. The central valley is broad and about
twice as long as the valley between hypolophid and posterolophid.

m?2 differs from ml in being relatively wider, with narrower posterior side, shorter
and wider trigonid basin, weaker mesoconid and hypoconulid.

V 11377 is almost identical with V 11376 in basic features, differing from V
11376 in having a slightly higher crown, stronger main cusps and no vestige of
mesoconid. These differences may represent ‘either an advanced evolutionary stage, or
merely intraspecific variation, the latter of which is here preferred.

m3 is present only in V11377. It is trapezoid in occlusal view, with a wider
anterior than posterior side, and a longer buccal than the lingual side. The trigonid is
similar to that of the ml-2, but the metalophid is shorter and does not reach the
metaconid, resulting in a posteriorly open trigonid basin. The talonid is narrower, with
shorter hypolophid and posterolophid. The hypocohulid is still distinct and separated
from the hypoconid by a groove.

Comparison Although this new taxon is incompletely known, having no
accompanying upper jaws and teeth, it shares characters of mandible and lower
dentition with the North American Ischyromyinae. In common are: the mental foramen
below the diastema; a shallow masseteric fossa that lacks a distinct anterior margin
and extends forwards below m2; transversely compressed i2 with a narrow anterior
side and uniserial enamel;, brachydont cheek teeth with four transverse lophs, entoconid
separated from posterolophid and a narrow trigonid on p4.

Two génera, Ischyromys and Titanotheriomys, have been included in the subfamily
Ischyromyinae. Opinions differ, however, as to their status. Some consider both genera to
be valid (Miller and Gidley, 1920;> Wood, 1937, 1976, 1980); Black (1968) regards the
latter as a junmior synonym of the former; still others recognize Titanotheriomys as a
subgenus of Ischyromys (Matthew, 1910; Heaton, 1996). The two taxa are similar in dental
morphology. Eosischyronys differs from the North American ischyromyines in the following
featﬁnes; cheek teeth lower crowned; main cﬁsps more prominent and elevated; lophs lower
than the main cusps, especially the low, slender hypolophid and ectolophid; anterolophid
long; and central valley broad. These are all primitive features in the Chinese ischyromyine.

Discussion

The age of the Changxindian Formation The age of the Changxindian
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Formation was usually considered as Eocene or early Tertiary (Andersson, 1923; Hsien,
1933; Young, 1934; Chow, 1953). Zhai (1977) regarded its age as Late Eocene, after
describing some mammalian fossils from the Changxindian Formation and comparing
them with faunas of the Irdin Manha, Shara Murun, Wulidun etc. By recognizing the
Naduan Mammal Age between the Sharamurunian and Ulangochuan, Tong (1989)
considered the Naduan to be equivalent to the Duchesnean, and the Sharamurunian—
Irdinmanhan equivalent to the Uintan in North America. He suggested that the age of
the Changxindian Formation may be equivalent to the Naduan—Sharamurunian, Recently
the Chadronian, Duchesnean and Uintan North American Land Mammal Ages have
been reinterpreted as Late Eocene, latest Middle Eocene and late—middle Middle
Eocene respectively (Berggren and Prothero, 1992; Berggren et al, 1995; Prothero
and Swisher, 1992). Tong, Qiu and Zheng (1995) equated the Naduan to the
Duchesnean—Chadronian, latest Middle Eocene—Late FEocene, and the Sharamurunian,
equivalent to the late Uintan; was late Middle Eocene in age. They considered the
Changxindian mammalian fauna to represent only the earliest stage of the Naduan,
later than Sharamurunian, and equivalent to the latest Middle Eocene Duchesnean.
Meanwhile, they tentatively put the Caijiachong mammalian fauna in the Naduan as its
later stage, which was equivalent to the late Eocene Chadronian. Wang (1997) thought
that the Ulangochuan, equivalent to the Chadronian in North America, was Late
Eocene instead of Early Oligocene as thought previously, and that the Caijiachong
mammalian fauna belongs to the Late Eocene Ulangochuan rather than the Naduan.
Thus, the Changxindian mammalian fauna is, in fact, equivalent to the whole Naduan,
and is latest Middle Eocene in age.

The Changxindian mammalian fauna was known to include ? Tupaiodon sp.,
?Eudinoceras sp., Hypsimylus beijingensis, Miacis sp., Canidae indet., Imequincisoria sp.
and Amynodontidae indet. Zhai (1977) based his age determination on the above
mammals. Some additional remarks regarding ? Eudinoceras sp. and Imequincisoria sp.
are given below. ? Eudinoceras sp. was described by Young (1934) based on an upper
premolar and a fragment of pelvis. Wang Jinweng suspected that the upper premolar is
actually a P4 of some large anthracotheriid (Tong, 1989, p.665). We agree with Wang.
The tooth (Young; 1934, fig.4) seems to be similar to that of Anthrocothema rubricae
in size and morphology. A rubricae is known from the Nadu Formation of Guangxi,
China, and the Pondaung Formation of Burma. If this holds true, the Changxindian
Formation may be equivalent to the two formations in age, i. e. latest Middle Eocene.
However, Imequincisoria is known only from the Wulidun Formation, which is
equivalent to the late Middle Eocene Sharamurunian in age. Imequincisoria sp. from
Changxindian Formation is more primitive in morphology than Guixia simplex from the
Naduan. This seems to indicate that the age of the Changxindian Formation is older
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than the Naduan and equivalent to the Sharamurunian.

Lucas (1996) doubted Zhai's assignment of the Changxindian rhinoceros to
Imequincisoria sp. He argued that the above mentioned specimens are smaller in size,
and the M3 had a distinct metacone. He thus removed them to Forstercooperia grandis.
This served the main argument to consider the Changxindian mammalian fauna as of
Irdinmanhan in age. We compared the specimens from Changxindian with those of the
related genera, Imequincisoria, Juxia and Forstercooperia. We found that V 5241 is
more similar to Juxia and Imequincisoria than to Forstercooperia in the tooth
morphology. The metacone on M3 in V 5241 is not strong at all, very similar to that
in Juxia and Imequincisoria, much weaker than in Forstercooperia as evidenced by F.
grandis and F. minuta. The same hold true for the p4 of Changxindian, which was
mistaken by Lucas (1996, Pl. I, fig. 7) for ml. An entoconid and a transverse arm of
hypoconid can be clearly seen on the pd4. This differs widely from the nonmolariform
lower premolars in Forstercooperia. However, V 5241 is slightly smaller than holotypes
of Juxia sharamurunense and Imequincisoria mazhuangensis, and the P2 is slighﬂy
different in relative position of its protocone and hypocone. If Imequincisoria is
considered as junior synonym of Juxia, it seems reasonable to refer them to Juxia sp.
rather than to Forstercooperia grandis. According to the geological range of Juxia in
Asia, the Changxindian Formation is of Sharamurunian age rather than Irdinmanhan age.

The Ischyromyinae were known from -Duchesnean through Whitneyan in North
America. As described above, Eosischyromys youngi appears to be an ischyromyine,
more primitive than those from North America in tooth morphology. This suggests that
Eosischyromys may appear a little earlier, prior to the Duchesnean, i.e., in the
Sharamurenian. Recently Tabrum et al. (1996) reported ? Ischyromys sp. from the late
Uintan of the Sage Creek Basin. Eosischyromys is similar to ?Ischyromys sp. in being
lower in cheek tooth crown and in the morphology of m3, but differs from the latter in
having slender, lower and longer transverse lophs, and broader middle valley on ml-2.
Eosischyromys may be in the same evolutionary stage as or slightly more primitive than
? Ischyromys sp. Probably they are of the same age; late Uintan. This supports the
opinion that the Changxindian Formation is of late Middle Eocene Sharamurunian Age.

The relationships of Ischyromyinae of Asia and North America The
relationships of FEosischyromys youngi with those of the North America are not clear
because the material of both Eosischyromys youngi and the early ischyromyines of
North America are poorly known. However, the discovery of the Ischyromyinae in
China shows that a fauna exchange event occurred during the late Middle Eocene. If
Eosischyroniys youngi is a primitive ischyromyine of Sharamurunian age and more
primitive than ?Jschyromys sp. from late Uintan of Sage Creek Basin, the Ischyromyinae
may have originated in Asia and migrated to North America in late Middle Eocene. If
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Eosischyromys and ? Ischyromys sp. are in the same evolutionary stage and of the
same age, they may represent different lineages split off earlier. Where and which
rodent group may the ischyromyines originate from awaits further discovery.
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EARS SRR (Explanations of plates)
BRR I(plate 1)

BEREF MR FBHF) Eosischyromys youngi gen. et sp. nov. & FAUEH i2, pd—m2(Lower jaw with i2, pd—
m2), EZRRA (holotype), V 11376 X 7
E (upper): M (occlusal view); F (middle): FEM (lingual view)s T (Lower): BEM (buccal view)

BAR 11 (plate IT)

BER AR R B HF M) Eosischyromys youngi gen. et sp. nov. & FAEH i2, ml—3(Lower jaw with i2, ml—
3}, V 11377

1. T B Y (cross section of lower incisor enamel), #7R: 10 (scale bar = 10p); 2. FIIAZEREH
4] i (Longitudinal section of lower incisor enamel), #%: 10y (scale bar = 10p); 3. T & & 5& M M (occlusal
view of lower jaw), X 7; 4. THUEBMIM (buccal view of lower jaw), X7
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