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2) AR (Fosischyromys) & F i1, P —BR f5 .
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A and B are graphs of the cross section and the longitudinal section of incisor of

Tsaganomys respectively

Ll t ]

C, The enamel in the cross section of incisor of Tsaganomys, D, The enamel in the

longitudinal section of incisor of Tsaganomys

ERVELERERE T IINBUOMERES, WE 1,CHR. BHa,b,c.d &8
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FE. WS ERRBRAE. EITERSMY b AR AM c 4, 7T RAHRE 0B BIME R
DR BBRIIE R &, BN FHFHHMEEQNFHFRMERE, HHERGERT TU
HEH HSB M REd s—7 RMHEAR, RRUNEREH. EHEHN L. MEESS

R B/REEET R AU T R S 1 RHE

Table 1 The incisor enamel structure characters in cross sections of Tsaganomys altaicus

B TR ARAL | MRS (um) [HSBREE (MERE)| HSBHIFE W, ANE R IR BE L | S0 AR B
position of cross|enamel thickness| the width of HSB |Inclination of HSB |enamel thickness ratio |Inclination of PE
section (prisms) (deg) between PI and PE prisms
a 171.4 Tk & FEE TEIEHE 0° —5°
b 1743 5—7 20° —30° 10:1 0° —10°
c 170.2 5—7 35° —45° 101 0° —10°
d 185.7 5—17 15° —30° 10°1 0° —15°
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b,c &AM, B1F HSB %, B R E £ E RN, HEERMEET BK, REMER
AHEHX M ERESHENSIERR WEZHARERS 5—7 BET4R. ES
AR 1.8MMl. EBYIE LRI, s 2RERE, N, I 2HE R L& 4 —#,
HSB MBI E &AL K, 3 EERME A T mAER. B ILE L.

312 XMFARFRTRAENANMADE (B 1,B), AV EBWE 1,CHFH a boc. d kiR

a Wik FARNATIERE LTS BN RS F 5.0 (B0 EE, DX MADE R
MFEBREHRNRE, KB b c.dADE EMNBRELSEH. EANHUE LRMEEHSLIE
WA, US— M NERORE, TR KR REBRRENEWER, BRI S S,
6.7 53R boc.d Fi LA AT EM BB LEHWETE.

a Y\ E P (BR I,1), B2 HSB RIE, 3 M4 B 7 RS Hif 4925°—30°, A
HWEH 8 KUAREH, BB ML EB Y, ER AR, T AMERTE SR A
WESEMHEE (ERR O,2). BHEANMBESESD, KEBSOMEEEIER, dTHR
AR SAERAR, 7 LUE RS M A K E PR RE, (18 HSB it
ERRBERE., HEARERMERKRN, TREUSBRED S—TRMEHAR. #6
Shelleis 1 Poole (1979) X F multiserial (£ R ) &R E X, X HARKHFAMEFBER
B RA RS 4, MRER —ANH MBS (BRE II,3), X4 Matin(1993) X F
multiserial (£ &) Fl pauciserial (B R) R4 WHFIEZ —, TUTTUHECRBAERNEZ RS
#. SFERMBEYUFHRE, BELERENAREN—2, i JLE 52T EEE BHE S
R WS EMEREELR 1001£4K.

b.oo.d ARERF R OHHPTE, EMNWBREES(ER LS5—7)5 a U EK KK
AR, RIME HSB BEMUFERE, HEEHE L, S ETLKR, BAEEE 10°-—-30°
Z M8, {BY4E S ARREBK 1000 5 LR, EAR 1,8 &2 1, 6 BB K, IR A
st NESLBEERTHAEMEERHFERMEAR, BBAEK HSB KHE R 2—5 B
H, A#ERESBR -5 a0V EZTEAFRMMELSH. BRRELSFTHERME S+
MENBEES, T RREESHRANMEARROT AR, EMNEaRRRMMER
ERAR., XA EEEHSPMEN T, XU ERAENEF — RN & 5HEH
HohfmaEh R —B., BEETYHEREERY, ERESARXEFHRAR. FUEAN
i) HSB S £ — KA R 02 — A% —KEHHFTEAR. XH b c.dELEIAY
H EFAEA 358 HSB RER s—7 k. ERAKMAREPHRESRER I,.3KWF

]2 FU/RERTRITEFRE NS08 AMIHE
Table 2 The incisor enamel structure characters in different longitudinal sections of
Tsaganomys altaicus

SHME | MREEE (um) |HSBEE (MERK) HSBifiFHE W.OSNEREER L | SRR E
longitudinal | enamel] thickness | the width of HSB | Inclination of HSB |ename] thickness ratio | Inclination of PE

section (prisms) (deg) between PI and PE prisms

a 171.4 5—7 25° —30° 10:1 0° —5°
b 1743 5—7 20° —30° 10:1 0° —5°
c 170.2 5—7 15° —25° 10°1 0° —10°
d 185.7 5—7 25° —40° 1021 0° —10°
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AUEEE N B P RET PO YIE, BT AR R b AR,

a PNEM TR B SR E (BRR T, 2). AR HSBHRE B —BMAAR, Wiy
RIS Y), EARAAN B S ETE, SRS AU bR, A4S R o A R LR
HAMZ, KBSV TEETRIEFRNE, B84 10° 2664 M7 ms
WEHE. SFRRMEREHR EAEAN 45°, RSNEMBEELL N 2.3, GEYEEAAR
M, & —3

bAVHHMBRESS a A EBMBRE SRR, BEHW—H. REXALEAZ HSB
AR—FEL, REPER ST, HHEHK, 4 15°—30°. IIEMERAEER, TERA
MUBEE, mER O, 3. HEEASNEHRK, MER I, 4.5 WESE 5w E % M
B, AVE B3R O 1 BT DA WAk 2 M R A A EE K, 4 50°—60° . SMER R b A A
RE MEATEEATRE. AR HSBHMENESENRHAUKEY. b U a gl
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R3 BHRITEUNE MRS RSE
Table 3 The incisor enamel structure characters in longitudinal sections of Eosischyromys

SoE | MEAREE(m) (HSBREE(MERYK)| HSBHEE W OMEMBRE | S RN
longitudinal | enamel thickness | the width of HSB |Inclination of HSB|ename! thickness ratio | Inclination of PE
section (prisms) : (deg) between PI and PE . © prisms
a 68 1 0° —15° ) 213 40° —45°
b 82 1 15° —30° 233 - 50° —60°

At BT U 69 45 DR, HSB A9 ST AP . ST R TR BE b th R —MRUE R B B,
33 METFRMPARRERTENTAHRRELE

HERTE, AETERMOARMBHIIED R NE, RACNERBE R, BHE
SHREFEEVIEHER ., HRERME 4 FR.
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%4 WT M (Tsaganomyidae) T MR LS HIRHIE HL B2

Table 4 Comparison between characters of incisor enamel in Tsaganomyidae

¥RAE RSB (um) |HSBR B (MEEMS)|  HSBMISHE WA ERR R L | SRR A
haracte: .
25 ¢ T enamel the width of HSB (Inclination of HSBjenamel thickness ratio|inclination of PE
category thickness (prisms) (deg) between P1 and PE prisms
EEER _ o 4eo ] o e
 Cyclomylus lohensis 76 =5 30" —45 53 30° —35
F/REE TR T . . ' . .
Tsaganomys altaicus 1775 51 25" —30 10°1 0° —5

M4, RIERTR R, HSB 3, . SMEMRERE HL & = MRAE, BT LUK BIAE R
FIRBRETRES TR,

4 Z5iE

S RBETRAMBERITAEARRBLAL. AR F RO, EAHBBET, 23N
BENBENEEOW ER—FHEHARRYH L, AR ERREN, A RS EREY
EBHARTSRE, FER— S0, .

) EENMARM A L, BK 350 5224, BRI HSB WA S, e 1, REH
AWMHEMNYMESHAER,. UMREETRAESETRETREN, AR A
BEXZ R, AT RERRE, WHERREWH,

2) TEBK 350—2000 fiF LA LB, 7T DA 28 i B BIR AR TE S E 1 DA R Rl Ak ek )
T 008 B 43 4 AT 1), T 3E— B B B AN M R RS W, T B4 3 B B R BUOR
MRE, AR Y. BT LIRS HSB & B R . 5h 2B R R B
. @it BT /RBE T B RIS AR F U AR RS W R, LR MR ER —
REMEHR. HUESFHRERTERSH, AR EMAG T X B 5T HE
FEEREER, ALl HSB S EM A, S EM AR E LSRR T A KRN E
Bk, Pl F/RERTRAMBESEERRSREW, BENK HSB A 4 E2EMFERE
BHAEAHE, B EEAT0MERERHZMRK, Ik 4 5R, B, o UK B2 6
RERXHN. T—2NERSEFAHBRECNLENFHESHRRIKBHEL
_.ﬁ’

3) EARRYI A L, W2 HSB WA E SRR B EA L, HFEEE 0°—
20°. B, SF AR IEEREURNEN, ZHMEMENHERREAER Y.

4) BEERE. MAEBEEENXNMNER - MEARRYE L, B A SN 8T,
BrEAZER iR HSB BEIA B, Mo ERANEAE, MAREE, BEREE S A /NS X
BARAERT, DAER B EME, AR, HERBRALHAHEL.

Bl TR MR B4R A HAEIR B, A B AT FR MRS BB, AXEE b A
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MICROSTRUCTURE ANALYSIS IN TSAGANOMYS ALTAICUS
AND EOSISCLYROMYS INCISOR ENAMEL -

OUYANG Lian

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

Key words rodents, enamel
Summary

Some sections of incisors of Tsaganomys altaicus and Eosisclyromys were taken
in different positions and directions, and then were studied with SEM synthetically
from low to high magnification. It is found that some characters are stable in different
sections of the same incisor, while there are also some unstable characters, which
change with the position of sections, and show a certain pattern. Such as:

1) When different sections are observed at the magnification of 350, their enamel
microstructure can be decided basically or analyzed qualitatively through the structure
of HSB. For example, the sections in different positions of incisors of Tsaganomys
altaicus represent a multiserial microstructure, while a uniserial microstructure was
observed in sections of incisors of Eosisclyromys.

2) When these sections are observed at the magnification of 350— 2000, the
shape and the direction of prisms as well as the distribution and direction of
micro—crystal in prisms and IPM can be observed clearly. Their enamel microstructure
is helpful in identifying the imagination of false HSB that is not structural band, so
the width of HSB and enamel thickness ratio between PI and PE can be known
precisely. By comparison between Tsaganomys altaicus and FEosisclyromys incisor
enamel structure, it is observed that these two characters described above are stable
constants. When an incisor is cracked, the 'results of these two characters are the same
in uncertain positions. Therefore, a precise descripion of HSB width and enamel
thickness ratio between PI and PE can be used as an important sign to classify the
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types. For example, the microstructure of incisors of Tsaganomys altaicus, and
Cyclomylus lohensis are all multiserial structure, but their HSB and enamel thickness
ratios between PI and PE are different from each other (table 4), moreover, their
enamel thickness has a significant difference, too. Thus they can be distinguished from
each other. This result is coincident with that of Prof. Wang Banyue's (MS) study on
their cranial and incisor morphology. She concluded that these three genera did not
belong to one category.

3) The width of enamel, the inclination of HSB in PI and the inclination of-
prisms in PE and the shape and size of the intersection of prisms change with a
certain pattern in different sections of the same incisor. The position of the sections
should be determined before the description of the inclination of HSB, the inclination
of prisms in PI and PE, the thickness of prisms, and the shape and size of the

intersection of prisms, etc., otherwise the result may be incorrect.

’

ERi% A (Explanations of plates)
BAR 1(Plate I)

1—4 3 AERBERTRIMIGEIEANE lc 8 a—d FHAUHMALEWEE SEM micrograph of cross
sections of Tseganomgs alaicus incisor enamel marked in fig. lc with a—d respectively, X 220

S—T1AMAMARETRNEOE Ichb—dWLFRLNAY TR HESEWEIE SEM micrograph of
longitudinal sections of Tseganomgs altaicus incisor enamel marked in fig. lc with b—d respectively, X 220

828 6 PETEAHBOK, FI/RERT BM HSB B 5—7 MA AR, H% R4HW SEM micrograph of a section
in the left and nether part of graph 6, X 1000. According to this graph, HSB of Tseganomgs altaicus consists of
5—7 prisms, showing a multiserial structure

FAR 11 (Plate IT)

L FMAERTRITEE aWALHANERRET. CRELBNIEASFEHPONADE, BhH 8 %
HSB. SEM micrograph of longitudinal section of Tseganomgs altaicus incisor enamel as marked with the arrow
“a” in fig.1, X 400. It is a longitudinal section through the midline of labial and the center of the incisor. There
are 8 HSBs in this graph

2. EE#SBK 1000 £%, HSB H1 5—7 # Mt 41 & Magnified from the graph above by 1000, HSB consists
of 5—7 prisms

3. HSBPMEABKMEELS B AEY, X-REREHE — A The IPM in HSB is inhomogenous,
% 1500, which is a character of multiserial structure

B AR 1HI (Plate III)

1. BRI RS SEM micrograph of cross sections of Eosischyromys incisor enamel X 15

230 HKHEHRMTEMEE I Pa bWk TR QN EMBELEWEE, I B RLEH SEM micrographs of
longitudinal sections of Eosischyromys incisor enamel marked in graph 1 above, with arrows “a” and “b”
respectively, X 300. It is a uniserial structure

4,555k LE 352 R M EHMBERN A 1300 ff SEM micrographs of enamel of PI and PE shown in graph
3 above, X 1300

60 LM laWi L ABLIE MR WAL SEM micrograph of section marked in graph 1 above with arrow
“a”, X 500
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