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HDEEARY (E. hemionus) /NIy (E. przewalskyi) B, RIDIXBITIEME/N o
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Sl EE L E RIS, BT, RS E AT, KILHX B E i A BRI FR G K
oh (E. hemionus) /NG (E. przewalskyi) K5 (E. dalianensis) B (FE{Z5%,1985,
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MRBB L (E. germanicus) FRLIVNNHLD, BHE=ESE0ME, BETH,
MWHNB OE =2 B A=l EE, EEIEFTR, NENHERINES, ES5E K
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1. PEDWF (Equus przewalskyi sinensis)
M,: Ko EREMEIRASS V821886, V821887, V821889, V821898
M,: V820911, V820938, V820984
2. R#%EL (Equus dalianensis)
M,: V821012, V821019, V821060, V821093
M,: V820492, V820494, V820106
3.550 (Equus hemionus)
M,: V821569, V821533, V821516
M,: V822226, V822278, V822282, V822286
4. AL (Equus hemionus) M;-1, M;-2
5. MY (Equus przewalskyi caballus) M;-4, M;-5
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Fig. 1 Three dimensional sections of

lower molar

1. % HYRKEIE (4L ¥H) Buccal-

Lingual cross section (Longitudinal '

Facet); 2. 5247 HH R E0 B E(E YT _C

The section parallel to enamel surface ‘

(Tangential Facet); 3.fTH RERTIMHE i
(#5EJH) The section parallel to crown 2 M, EEE

(Transverse Facet) Fig. 2 The crown of M,

RREA 2 SEATHES, & el 8 28 12 MREEAR B, 4 LUR R W0 A EE B A S0P YD &1, 72 5%
THSE,FIEE] 8 & 12 AL I O BARE A , R KBRS (Hunter-Schreger bands), 41
BRI, 1 frRe DL OIS REP LS B9 00 I S BRI RUAR A LRI B Bl MIE(E
F AR ARAEIE NS Rt ek 2 5 O A Rl RO R 4% , M ER AR Y 22 ZERMR AU R H B,
AMBR—EEMEINZR, 1SR AT QAL RO R IR ZERR AOSNE Iy 3, 5%
FTE-ARETRDEMGAN, BB S5 CHEMIEE R SR, A F 5.

2. WREDHI M, Bk M, BV R BRYTE52: AR YT RO 3R R 0 DD T RO BORT B, s
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AT W HORE S A0 — 17 YT T AORBAE ST B 11 3L, B8 T LSS, AT A B DU 3E
B AR BARE T , LR —Fp LA R (Uniserial) MERHIREHIREE M, (HE SR W BRI
BRI B BAR G A R R 51, iR 10,2 AT, 2 froR, PR 10,2 AR 1L, 2 A
RIBERe SNE(RRERRI IR F REDAIRER S, Mk 2HsHREES, WA U1 57
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To LRBEMERKWLRIRA LHER.
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Table 1 Average diameter of enamel rods
MoO% W R FEEHER FRA 2L
Average diameter of Quantity of
Species Horizon Locality enamel rods (um) specimens
EDETH | BEHH -
Eguus przewalskyi Late Dali 5.18 7
sinensis Pleistocene alian
& o Aok Aok 4.45 9
Equus dalianensis Ibid 1bid :
o E L
Equus przewalskyi : ffl*dﬁ o dF 4.11 2
caballus odern Shandong
i BT .
Equus hcr;:ionus Late j;)aliafé 4.82 7
Pleistocene '
; AL Pz B 4.70 2
Equus hemionus Modern Tibet *
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2100 £%, T ABEHEMHRERNRE LR, -

5B RRRERE: DRAGHOME, THRUNENNIESIEEZERE
RE,HEBIBBAT KRN ER—MF L, L BARMBREEMRERLK, AHTHE
&M RRMBERERZEL, B3 M, R M, SURRHR R ST, miE 2 gikpriEm
Ao MWEREITERWME 2 Fimo

F2 M GUBEBRE
Table 2 Width of buccal lateral enamel of M,

‘ \ ] ST
MoK R R - . Quantity of
Species Horizon Locality Width of enamel (mm) specimens
mELTH W E -

Equus przewalskyi Late Dali 0.67—1.10 5
sinensis Pleistocene allan
XEL Al £ A

Eguus dalianensis Ibid Ibid 1.21—1.45 5
nEL 0

; A TER
Equu;a;;razlclz:::lskyt Modern Shandong 1.0—1.21 2
M EHT it
E mj!f hemgi’:rm: Late j%aliai? 1.15—1.40 5
9 Pleistocene
N o —
Equus kemionus Modern Tibet 0.9—1.11 z

J—

=. 7t 15

MEROREEWRMERERATUEN, KRES FEHSEM BFRURIAELD,
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ENAMEL STRUCTURE OF THE EQUID CHEEK TEETH
FROM THE LATE PLEISTOCENE OF
DALIAN, LIAONING

Ouyang Lian  Xu Qingi

(Institute of Vertbrate Paleoniclogy and Paleounthropology, Academia Sinica)

Key words  Dalian, Liaoning; Late Pleistocene; Eguus; enamel structure

Summary ‘

Fossils of three species of Equus are known in the Gulongshan Cave Site at Dalian, i.e.
E. hemionus (the wild ass), E. przewalskyi sinensis (the small wild horse) and E. dalianensis
(the large wild horse) Though the small wild horse is close to the living species E. przewalskyi
in size of the body and metapodials, their upper and lower cheek teeth are smaller than those in
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the living species E. przewalskyi. These characters can distinguish the small wild horse from
the living species E. przewalskyi. Therefore the small wild horse was tentatively named E.
przewalskyi sinensis in 1990.

We have recently observed the enamel structure of the cheek teeth of E. przewalskyi sin-
ensis, E. dalianensis. E. hemionus, and the living species (E. przewalskyi caballus and E. he-
mionus) with Scanning Electron Microscope (SEM). This paper reports the result of 2 SEM
study of the enamel structure of the equid forms mentioned above.

1. Method

For comparision, we have selected Ma or M, accordingly, from the crown, and used the
Protoconid and Hypoconid positions. Three sections were examined, as shown in Fig. 1.
2. Observation and Result

The study of the Longitudinal Facet and the Transverse Facet enabled us to gain the pic-
tures that reflect the pattern of the arrangement of enamel rods. Lets see Plate I, II and III.

(1) Observation of the Longitudinal Facet

PL I, 1, 2 show the structure of buccal lateral and lingual lateral enamel of Hypoconid.
The structure of the Longitudinal Facet of the Protoconid enamel has been depicted before
(Ouyang Lian and Zhang Wending, 1988). From Pl 1, 1, 2 we can discover that both the buccal
lateral and lingual lateral enamel have two layers: the inner layer (near dentin), indicated by
arrow A, and the outer layer (near surface), indicated by arrow B. We magnify the graphs
of position A and B. The enlargement of A is like P1. I, 3, 4, a sawtooth and crisscross pa“ern,
telling the cross growing process of enamel rods in the inner enamel. From the enlargement
of B we can see that the rods in the buccal lateral outer layer show a parallel pattern but the
lingual lateral outer layer has the Hunter-Schreger bands, as shown in Pl I, 5 and PIL II, |
respectively.

(2) Observation of the Transverse Facet

The enamel structures are of two layers in both buccal and lingual lateral. The inner
part has a pattern unlike the uniserial enamelpattern of rodents. The rods cross each other
approximately at right angle, forming the approximate Hunter-Schreger - bands with only a
rod’s width, as shown in PL. 11, 2, local enlargement of P1 111, 2. The outer part has radial pattern
which can be seen in PI1. III, 1. 7

The enamel structure described above is common in horses which indicates their relation in
evolution. '

(3) Observation of the Tangential Facet

We studied the Tangential Facets of different depth from the enamel surface at the radiated
part of buccal lateral and got the pictures in different depths: on the surface the rods present
a mainly random pattern, sometimes show a conic pattern; on the section 60 um from the sur-
face the enamel rods show mainly hexagon pattern (The former two kinds are called Pattern
I, see P1. IV 1-—S5); on the sections 100—200 pm from the surface the rods have the pattern
shown in Pl. V which are called Pattern III.

(4) The average hexagon diameters of the enamel rods of different horse tooth are given.
Table | shows the differences of values in each species. The differences can also be seen in Pl
V in which the figures are all 2100 times enlarged.

(5) Enamel Thickness Measurement

Besides distributed in buccal and lingual lateral, a rather larger part of the enamel
is rolled into the dentine and the thicknesses of the enamel can be very different in the same
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tooth. For comparison, the thicknesses were all measured at the buccal lateral position as shown
in Fig. 1. The results are listed in Table 2. The values are also different in each species.
3. Conclusion

(1) The average diameter of enamel rods and the width of buccal lateral enamel of E.
hemionus in both the Late Pleistocene and the living species is quite similar (Table 1 and 2).
So both fossil and living forms belong to the same species, i.e. E. hemionus.

(2) ‘The average diameter of enamel rods and the width of buccal lateral enamel of
E. dalianensis is close to the data of the living species E. przewalskyi (Table 1 and 2). Perhaps
the relationship between the two species may be ancestor-descendant one-

(3) The thickness of buccal lateral enamel of the small wild horse (E. przewalskyi sin-
~nsis) is much less than that in the other species (Table 2). And the average diameter of
enamel rods of the small wild horse is much longer than that of the other species (Table 1).
It seems that the small wild horse probably do not belong to E. przewalskyi and should be con-
sidered as a new species.

R ¥ B0
4 I
1,2 ¥ B4 KD My TF i oL 4 570 T 9 360 00 i R 5 40

Longitudinal facets of Equus dalianensis My Hypoconid enamel buccal lateral (x65)
and lingual lateral (X 30) respectively

354 535125 1,2 B9 A LB BOK
Enlargements of position A in 1 and 2 respectively (X800: X 3800)

5.1 K9 B LRRBE A
Enlargement of position B in 1(x500)

i 1t

1. AR 1,2 9 B Sb B HOA
Enlargement of position B in pl, 1,2( X350)

2. R 11,2 gy s ok
Local enlargement of pl I11,2 (X3400)

& B m
1.RED M, BYIESNERREHA

Outer layer enamel structure on the transverse facet of Equus dalianensis My (x540)

2. KED M, BYH R EMES R

Inner layer enamel structure on the transverse facet of Equus dalianensis M, ( X540)
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Figures of enamel rods on sections of different depth from enamel surface

L2 PEPFRRE

Enamel surface of tooth of living Egquus hemionus (%x8000; x2500)

3B EIERE S 60—100pum ik )

Section 60—100um depth from surface of tooth of Equus kemionus (X1000)

4 AP REREY 60—100pm ik

Section 60—100m depth from surface of tooth of living Equus hemionus (X3500)

5. KELTRERTL 60—100pm ik
Section 60—100um depth from surface of tooth of Equus dalianensis (X3500)

£3 KR Vv
BAMERARELY 100—-200pm AR A YIEEE

Figures of enamel rods on 100—200um from enamel surface, all X2100
V.PE LW Equus przewalskyi sinensis;

2.K%EDy Equus dalianensis;

3.4 Equus przewalskyi caballus .

4. 85507 Equus hemionus;

5.304:00 Equus hemionus
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