E35%E BN = A B B pp.170—181

19974 7 H VerteBraTa PaLAsiamica figs.1—3, pl.I—11

B EE AR SRRMRITER B %
SHELAR LB
el By B H %

(AEm kA arph e JLRT 100871) (e B R R  ARE  050031)

BE ?ﬁiﬁ‘f?ﬁ@l]ﬂﬁjt%ﬁﬂﬁﬁ%ﬁmgﬁEitﬂﬂ‘]—*ﬁﬁﬂ?@:iﬁ*ﬂ%%ﬁ B AL —Fp
ANRBIEIE HRGHRE, DRX AR N AR SRS RABURIT RN R H
MR BB 4 5 AR BR . BB RS AR R OIS M, 3K
87 X ROk A H AR A S WAER AR, B X F AR RN R EHA SIARTES
#2 (Crocodylus ‘porosus) M IE WM 8L 5 (Struthio camelus) i) BB B HLUHAT I B W b A0 B2
BB GO T AR R AW TR #AT R BB, RBOTHER: (DFFHZRELGEFHARM
BREITERGBAYEHRAZAFEEFLER, QMR ENKBHARAREREERR
A, B HRRa RS RFARNERERX, O)WARE. EHE MBS REHH
WILESFEERRITENEELER, BREHEBHSANEFEENTENESNEE M.,
k@R Bk, BAL, BERON, LEHE

REZESES Q915.864, Q915.865

—. HI B

XTHELRBRLAXWEHEAREMHERE, . “FHREE7, ‘BEEER,
“FEHSTRBMGU, RBEBLE, RRU%, HESPnER. BB ERER
PRVTREA B T T A 8 et db g — e 4035, B T 48 B B R W 48 K 44 9 0] REAF
ERAEYERE, W2 EFHRW BN R BRI BN —KER. FHAH,
U M 30 9 B R 0 e R R £ AL 2 R A PN SR A 5 M B R, BT AR TR B R R
WG EH L, BREFHEIRR, BRI 2EHS B ER, S FER
oY B A R R D AT 4 KA A R T LR A B AR BE K 0 (Cas(PO4)3 (OH) ) 2L [6] #4
B. EREHakdid, BRFEIRS, BREARALESRETRS, HS
BRBOK AT R, HEFHAWEUWEH )R SE LT (Chinsamy & Dodson, 1995),
BEERSA NS, WE. HSMEHALNYEYE, BRI BRI EEA ERE
(Chinsamy, 1993), AT, AT ARk & HR SRR EHES Y 8B AL BT
B, TR B — Lo W R o AR AR AE AR . Xt R IRATTHAT B R 20 17 LRI AT R

1) BREBABZESKBIWE, BHS: 49672089.
Wi H I 1996-11-13
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B REFARNPR G TABLE = HEREBEHEWER Gross(1934), kI —
7ol Wi B 25 B8 e (Brachiosaurus) BB H R 5 415855 19 & 4 414 ) (Chinsamy & Dodson,
1995), A vy A 499 25 5 AT 75 48 A e R B SIE 48 O 25 20 o 2 4 3L 3 0 o8 R A TR 3h D 1 I
B, BAMEANTER, KEHEYWFER Ricqles KT, BHK SHEB RN T
HRPEHEH & E NE L A2 F (fibrolamellar bone). -+ 443 E ¥ Bakker 51 I 2
T8 — A S R R AR 304”9 IE 4G (Bakker, 1972). 1974 4 Bakker 1 Galton $2
HAERE Y ‘BN (Class Dinosauria; Bakker & Glton, 1974)HIF#EE, frkE Bl
RATE Y WS KRB T % 43 (Reid, 1987a). A+4EMY, Ricqles MBIHITE i, 2
AR AR — A E R T P REIERE 3 (Ricgles, 1980). Reld 7 —Fii i1 26 28 Ju &y
JEAE PR EE B B A (zone) FIFF (annuli) AL B R IR RIT RSB HAW + L REKR
(growth rings; Reid, 1987b). AAJG, Ricqles TEMTIFS BB BLE ., Reid 7£ 55 B2,
B SHK SIEREBHASAT R T EKRE. Reid B3 1 1934 4E Gross B WEF 4
i, {HIREEKRINRE (Chinsamy & Dodson, 1995). 1987 4 Reid #6 i, #HEWrRL B2
1515 3 V736 2 20 1R 2 Y0 A BB B 82 th B AL SR BDOR FI T (Reid, 19872), LAERIIBIILRY
XAFBRE 2, AREME R h B FHANEEESHFERBED 2 ERIYER
HRY. HEREEHANHRPOR —NEROER, ATARESBREHEANHR
RTHDI AR EARFIE, Flm: BREFERKEX, FRITHESR, BEEEKH
K, EREE, RENMATER BRI % B & (Chinsamy,  1994).

Har, BANBENTRNETHINESMGK, T8 HIMWE ST RHKR
B, ARSCIRE TR HIE LU T R R I M 0 MR B S A — AR R R D
BE BRI —FM/PNEBR R (LA BREEHENF BN, SREMREBE D WM
H) B HABORGE WO ME R, UEXPMHB K EHSAN MRS (B “LE 4
7 % ) 55 7 R T AT 490 f W40 (Chinsamy, 1993) i L 77 28 1R, 311 ) ¥ #2 (Crocodylus
porosus) FE IR 34 BACIE W 88 5 (Struthio camelus) B LRI R, X B 4K
AR A B9 34 Y B 20 2R A 5 F R LA 4 A 1 EE A R AT O T A R I I A FLRR AR SR —
R, :

. MR 5 ®

1. ## \
1) ERFARFRREEAARERE. BBRET 1993 F£RWIHFKFKT LT RE
ERFR WO EMITREAH (EHES, 199%).
PRI 1 S AL
a. S H (Order Omithischia) b. #i% H (Order Saurischia)
B 1% B (Suborder Ankylosauria) #7BT H (Suborder Sauropoda)
1 8} (Family Ankylosauridae) E ##} (Family Titanosauridae)
B HfREE R B E FER) ‘
PFERZEEH=TLWAEXERKL, BHERE (i Rl R R m A %R S
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H-05A.H~ 05B), &L EWHMH- 10, M THRBALEAEERZREERRE),
BH#MH-07), WEMH-09). EERBRER=TLAREAKR NS ERBMREK
, MEBEHEELwHMH-06), HFHEEHEHEH-02), WEMH-03 EFH -4
). R B BB W AR AR A E.

2) KA AEMES KE PRI TR Y S H A BT 3F
WSS IS KRR |
52 (Class Aves)

F-#9 5 H (Superorder Ratitate)
57 B (Order Struthioniformes)
EM B8 S (Struthio camelus) .
BOAEWSE S R (L RFEMBERR AR EYEE5ET¥RIFAR T StFe -
o1y, |
3) KRABEKERTINSYE. BRESLXRATRET:
4744 (Class Reptilia)
# H (Order Crocodylia)
#28} (Family Crocodylidae)
%2 (Crocodylus porosus)

B RE (L j("?’éﬁfﬂ?%l‘%%ﬁé%%’?&* RIrAE4S CFe — 01), BB
& (CTi - 01).

2. ik

BHEAERNEE HAEE. BERELHERANK/D BRSHTHE.
TR T 5% B BRA, ‘

1) MEEE: BTEHER%, %A EPES R 3:1 8 Eponcl8 B s f BB ik
FRECRL A B, RIRENAR/MTERENESR, EEHERA 0.5- 1com BHE
#3| (Chinsamy & Raah, 1992), ¥U4r#hEFEMEBRALARA, RIEHEBRFR
H, HEABEN, FEhaEAHEAREN D, DARRBREE 0.5 = lcm EHHREH
A& iE (Chinsamy & Raah, 1992), HZEHMAESWEAN KL, HEENMEEZRT
BE 24 — 48 /DB, HEENZLEES. ELAERGRATASEEEREVA.

2) MASER: AARDAIEEAAYR lmm B A, B —EEY, A
BEBKTHER L, BS—EH, REMMEFALNARBEARNRERE, AR
eI .

BELEAEMOME EXFEMETHRBTHSUGANESLH, W FH6
(osteon; BM M % [C & 4% Haversian systems). & £ # (growth rings), % i ‘& (compact
bone). A E (cancellous bone). A 2 & (lamellar bone). % £ & 4 H (woven — fibroid
bone) K2 B /NE (trabeculae) % (5 /7 48 & HBTEHE, 1984) AT, L& iCRMEM, &
T BB (SEM) F 3 B LG SLIR G M AT,

BHANESFABEASKSH BERSE EWMSSHHMREKEE THHER 4
#4039 OO 4 L M TR R IL, 1.2.3.4), M E S04 R 50K 6% S T B
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BIMERERRERBTER, RE, KA ABRNIHTENLRFETERST, REKXK
EAE, BRARMNFAEONERE, DLE>AFE. WAAFRR“ME” £ OE. H
B MmEamHA S T B (cavides), HTXEERSVIZRENAIEL EREA,
BERAFSDETERAARAR S, RANTRERARGEE, BEILEESELR, RE
BEREAUENE K., SRRESRARGERTSHEEHEARE WE S ET
2
BHH MEAR

| “MEHE = mgg;gégﬁég@x 100

EIHE SRR IRE, TR PEBRRKRYERT U286, IEERTAENFLU
IR CGNERR T, 1 R TE RS 6 PR AR T B A R4 BR)

=05 R

1. BRHERAHEAR . : :
1) BE@ERL )P ERRENRESEMES —BEKSHFE, M2 1 - 2mm)E,
R EEHI R RE BB ERET: W
BRBGALEEHRNTE, LR E
B (medullary cavity). EECHERNEA
DA MRETYRER, e 0¥, 4%
HRABKRE. ®RVELE, EHEETHHE
Wi E RN R ERENRINZ ARBEFT A
N, NEIRAAHEBHRINBROE. EH & X £ 45 »
WE b, EEESTIERRLPEETAA R R e ga ey
] HE 51 4 BE % EQ S (Haversian canals) FlA [) i LA
HH (KMJLES B TREERE)WREZIK
% (Volkmann canals); TEFHEHET, "
W 3t 0L % ) 0 6 R R B M HES R B RS
(lacunae) MIF £ F R E W R, HEFNE
(canaliculi) . KB E AT EHMEE 1 B RHMBEREE RN EIRHRRLS)

R

SR o

ygﬁ SARE
RRINL s
) =

WANLRIOBES
NV AIX B

N
2254

RSN
WAAKIZAG

AR R e B AL (RIS B IR R R KIS ‘ g5 KR
o, Wl 1 R, Fig.1 Diagram of the osteons (Haversian
2) BEEmE HAAEO0.5—- Imm B systems) of the ankylosaurid tibia

MERTESEATESROMAEER, THREE. EREUEL, PHEETTERR
FBSNEENRILEH R AT EEHEHR, BREAREDNREIBAIREEA
G, WHRAT RS ASMRE R, EAYE L, EREBNENEILERRRAT LT
AR AL, 8 U T L BRSNS ARE B H R TN AR AT R E AR BN,

3) WE @KL 2) SEHO.5S-1mmBREFRE, AWEHREE fi S ZRHR,
NERREREBSR. EEREHENENEIK LK (restlines) . FHH B KK F AL
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HE, 2—RAROCEEN, HeRWAR, BEEHENRILEEHREEHR.

4) MR B EANBWHAL, SMEN 0.5 Imm ERHRE, MANKREE, B
WBEEERAR, TREEE. REEEERTHNEHRMKRE, TPELE, X
HANRE A GWAF B RAEMB. BN KB, FREZAOBRE NSRS R
ARBEEHR, REARAFEFHR: PREOBHRBRE G ENRILERHRET
HLEM .

2. ERMERAFER

D BEEREERL 3) SEH.S-1ImmBEHRERE, ANBHRBFE, +
RICHERE. SMBMRE B DNROSNENRBEETAL, WEIRATEFHM, A3
RO BB B B /IR JLT- 30 e ARUR B U B b ‘

2) B SEIHFIRENERE. AELTEIREENE/NRHREEH
SR, P mAT R E HS R, BUE BB B S O RS HER

3) HeR  WHEMEIESNEN 0.5-1mm BRERE, NIRRT, EHREIETR
FUfkAE 2. HEE KRR T EBNR SR B co
3. BRAHER o

MR 1A NS, BRI, W R R A Y S S A BB R R KR i
WEAR. . : '

Rl BE ERNBE FEATENENSSHEREFEXEMN D" BE (%)

Table 1 Vascularisation of specific regions of the compact bone of Crocodylus porosus,
titanosaurid.. and ankylosaurid dinosaurs, Struthio camelus

% B K R K =5

periﬁhe‘ra] to mid—cortical | mid—cortical to medullary perimedullary

E}% Crocodylus porosus - " 4.27; 2.64 , 3.80; 2.84; 4.90; 6.31 —_
E A2 titanosaurid dinosaur 5.36; 9.09 5.32; 5.80; 10.58 —
A2 J ankylosaurid dinosaur 5.90; 7‘4{; 10.02 13.60; 14.63; 15.31; 17.79 —
FEMsES Struthio cameliss 6.77; 12.7; 21.25 11.07; 28.41; 17.38; 19.43 30.16

x2 BR EEMNEE BRAMERHNENRSHERE LE BE
Table 2 Vascularisation of compact bone of Crocodylus porosus, titanosaurid

and ankylosaurid dinosure, Struthio camelus

bt IER XEF1Y 7 e AR MRS
Crocodylus porosus titanosaurjd dinosaur{ankylosaurid dinosaur| Struthio camelus
‘M EE (%) .4.13 7.23 12.09 18.40
vascularity (blood vessels density)
AR (n)
6 5 7 8
sample size
Fr¥EAR 2 (s) ,
1.37 244 -~ 440 8.20
standard deviation
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B 2 AT B BRI, B R AR B S 1 % R 38 < S R
M: BESERIK, 4 4.13%; FEWESHERF, 4 18.40%; HRBEMAATFEMZME,
ERFRBERY 7.23%, FRABEN 12.09%. RNEYFHEGALNEY MG HELE S
HENEEER,

m.o

Chinsamy Al Dodson (1995)ik, B SKM-FHA SHMVRTRMGHRE =4
FEXH(E 2, B3): (WHARSXERAFREERKNLTZE, mMARITEMBT
EREEREKNRZER, ZREEFEVXE. QFMECEFARNEETNRAAR, I
RERV BB RO ALEE T ME R FL0BREES; FRT AR, WA~
AERRBEBEARIETE, BRRBF RO, F0ESRREBMIGE, RETRRITEL
HEFEHENLE, BROEABEDNRIRBET AN R, QORESEIARLSLHETAH
AR IEAE K, BIBRE M4 K (determinate growth), JLiIE 35 A 78 48 8 4 Ky
FRENZXAT, NEHEIREE, IFHFERERGERNKIER., HE, K%
BARIT R M B AL AR E A K (indeterminate growth), B 78 J 1] A1 4% 18] 1) 3% K 48
RAER, HM, 7EBARNCITA A G B IN G R IE 2.

BBEUEZEENNHR, BEARMZ, AREESHABITRY BT ERER D
BEAMR. ARRITEEWAERKZER PP IERK, 48— R RLRAEL R
DER, BAERE. HWAKSHN (zone) HIIE (annuli) i KR BFA M. HHXFER, ™=
ATERAERTRNY, FFEFRME. FHEIERE, “EFEHRABEHNHE, BT
To i K, AR T —E R AR T A KNG EY, IR HER BT 48 3 A F) 44 6 5.
Wt —RKHFM—FKH—BARRTHY —EWERK., WRXMEREZTH, MRS

K2 BREGEHERETRNEE K3 BRRTENERETRAER
(¥T %} Chinsamy & Dodson, 1995) ( Bk Chinsamy & Dodson, 1995)
Fig.2 Compact bone of modern birds Fig.3 Compact bone of modern reptiles

(Redrawn from Chinsamy & Dodson, 1995, fig.3 and fig.4)
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R EH TR AT ER. IRESENED —BREREAERKR, REE
LTFEKPEHEZICHN, BERSEE, B TRE. W, FKRENEFESHYR
R, JHEZHEER, RMNFUEHHHABERSBTHEANE, AEMNHEHAR
AAFEFF., SIS KMIRICITRB BHALME, BN B HA RN E KB
XFEHEAREZE, MERARCTEBHAERREE, RULEWT HE:

(1) XWMBEHEAEEGXLURRRITEEAR P EFEMRARYERKL (BLE
FER g RIS ERKB L. Chinsamy & Dodson, 1995; Chinsamy & Rubidge,
1993; Reid, 1984).

Q) EWHBREMMERNEARTEARRGETALAREFTHLR, FHEH
ARLUIAR SR RKREE BN, HEMERESEMNHAL S, TARIALET
FIBEEH MAE T BN Z 5.

() EFMBRENEHRTHRALUTRARS K EHANIKILL, HWE BB
T, BB e s .

(4) Bap R, HREEN NE FEEEETIENESH.

REmL, RINEAREEXAABEHRE THEHESIY. Reid(19872) % &fHT
JLA: REBHRMNMABRENHEEFRARTERSY, EARFAENERIYHALEX
FRBEALN, AERBERENELRABIIIRERSIYPREAT;, —SBBAH
HWAMRBEBSEW, AEKR, RURARRITHREY, .

B H RO 45 M 19 I 2 A, S s 7 5 P b R e B R R A e SR A R R R A R
HEERRAETHE, XKUAGHHEERER, HAGEFARGFETHSHNERS
YRR A — S O R AR, ERSHFRSIY P, RATGHETFHSBREEE
A KB AR 3 Y B REAE (Buffrenil & Maizin, 1990), X FF R K KT BEHATHELESR
RagEa A, TUHAEMNORKREEARENEEERER, EMNMERKREXTHRIE
PTFHRALRHERBERX, MAZBTEZRAYHARCITRY AP EEKER, BR
HEIRMTERA EEHUERERIEHXFHHR R A RARETAEK, BRGNS
FRENRBYERESEREEERER, HEAHRESE—FRIAR LT G BHMEH
SERE # (Chinsamy, 1994), {HXMEMEHRD. RITBHANMEL R, B ENTE
e B U R 2 LA N (H-05A), XAIRERHM TERNERKSEELSRAFHEE
B, BAENMEEBEWEINE, BHATVERHRATGETARNMEEHR, LR
RERE BA RGBS, S MEAFR —ENE, HERERTENTER:
(D AE: BRI EI S AR, FFERMMER A, 3 HATESHSHNE MY
BEa I, RSN E R A NMEE, BN RE N0 18 20 B
(H-05A). QQERWKEEPRER, BREOUIE, FEREE, BEHE/PMRAEN
RRE—BRREAFGET (HO05A). Q)EEERRSERWHT, FEESRNYHILE
AR BEEF AW E/NREEN., @) 5FEN, EFRTHRSRATETEEORSE, A
FRERFEBHER, TEEREST.

PAE R BA X X PR K A 1 AR BRARE BT AR A 2 HE . 0 AT, BB TISE R
BAXMMBENKE ‘ME HENTEESEMNESHRENE FEZE, 4558
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AAMEWHREE, TN XRABR RN GRS KRB E IR, -, TR
AT e R A B A A R BT A I R R R R SRR WA R —
BrRMfE. BT REMAR/MIZER &K, KRB EHMRAR, SokprR$
ARZBENEFT RS RN T HAES BERTHE P SH LR, KBEBE+H
ORI B B4R & BARE AR LB 3T 8N, ARMERE, B ASEE b8 4
MIRZE, HERERIWEREENR, HXLERE—ERE LB — % RE,

LR, BRATTUEN, XTRENEYSFERE, WHTERFRMLEDRE
AEEERER, FUABHMAE SR, RENK, JREFAHANHENEBT THRDE
R FRARAE, JERET o IR R R B R A K R

Hoat EM SRS Y Sl A ST T BT N 6% 1 R b 3 B A B TSR
JrRBARGE T H B AR, R BE A BT 2R o PeBE AN b B 4 R 2 B iR 0 E
NLFAS B S G FRAVBREHE, 1FEERRE LR,

z2 % x ®&
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HISTOLOGICAL STUDY ON THE LATE CRETACEOUS
DINOSAUR’S BONES, AND COMPARISON WITH MODERN
' REPTILIAN AND AVIAN BONES

. . 1
YAO Jinxian ~ ZHANG Yun"
(College of Life Science, Peking University Beijing 100871)

PANG Qiqing
(Hebei Geology College Shijiazhuang 050031)

Key words dinosaus, bone histology, image analysis, vascularity
Summary

The present paper describes the histological aspects of two individual skeletons,
assigned to species of Ankylosauridae (Ornithischia) and Titanosauridac (Saurichia)
respectively; newly discovered from the Late Cretaceous Huiquanpu Formation in
northern Shanxi Province,and reports the results of corriparison between the dinosaur’s,
the modern reptilian and avian limb bones.

The observation on the thin sections of dinosaur’s limbs, ribs and vertebras has
revealed their microstructral and histomorphological features. Comparative histological
study on the limb bones of the dinosaurs, the modern crocodile (Crocodylus porosus)
and of the ostrich (Struthio camelus) was carried out, and an image analysis on the
microphotographs of the compact bone of these bone samples by using a computer
systéem was also performed, and obtained the following results.

Results and conclusions

1. The bone tissues of the two dinosaurs do not show distinctive difference in
geheral histological characteristics.

2. The dinosaur bone tissue shows significant difference from that of modem
reptile (the crocodile); however, it shows a certain histological similarity to the
modern avian (ostrich) bones. Unlike the crocodile, the dinosaur bones have not

growth rings in their bone tissue. The cancellous of the two dinosaurs has both

1) Correspondence to: Prof. ZHANG yun, College of life science, Peking University, Beijing, 100871, China.
E-mail: YunZHANG @pku. edu. cn.
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woven—fibroid and lamellar bone tissues. The compact bone of the dinosaurs, like that
of the bird ostrich, has primary and secondary osteons, formed by concentric
arrangement of bone matrix around blood vessels. In contrast, in the modern reptilian
crocodile, blood vessles are rarely located within primary and secondary osteons.

3. The restlines, which sign the end of the growing period, that are common in
bone tissue of modemn birds, are also found in the ankylosaurid ribs and titanosaurid
vertebra creasts.

4. Vascularity (density of vessels) of the leg compact bone of the dinosaurs, the
crocodile and the ostrich has been measured by image analysis. It demonstrates that
statistically significant differences of vascularity exist among the dinosaurs, crocodile
and ostrich. The two dinosaurs have the vascularity values between that of the
crocodile and ostrich, but the ankylosaurid tibia has a vascularity that relatively close
to that of Struthio camelus.

5. The long bones of the two dinosaurs having woven—fibroid tissue, which signs
rapid postnatal growth of bones, indicates that growth model of the dinosaur’s long
bones is essentially the same as that of modemn birds.

6. A cross—sectional view of the ankylosaurid tibia shows local increased porosity,
due to the quantitative imbalance between absorption and reconstruction of the bone
tissue.

Description of the dinosaur’ s bone tissues

1. Ankylosaurid bone tissue
1) The tibia (Plate 1, 1). The outer compact bone (1-2 mm thick) consists of
secondary osteons; the inner is cancellous; the central region is medullary cavity filled
with detritus and secondary minerals. At a cross section, the cancellous trabeculaé
have a lamellar bone surface and with a core of woven— fibroid tissue. At a
' longitudinal section, under low magnification, the Haversian canals almost parallel to
each other, and Volkmann canals often transverse the diaphysis. The lacunae
orientationally arranged around the Harversian canals, and canaliculi can be seen under
high magnification. |
2) The leg bone (the portion near the upper terminus). The outer compact. bone
(0.5~ Imm thick) surrounds the inner cancellous, no medullary cavity. At a cross
section, under medium magnification, the outer trabeculae of cancellous consist of
woven—fibroid tissue, and the inner trabeculae have a lamellar bone surface and a
woven— fibroid core. At a longitudinal section, trabeculae are found, which is
composed of woven— fibroid tissue, the trabeculae of the terminal portion have a
lamellar bone surface and a woven—fibroid core.
"~ 3) The rib (Plate I, 2). The outer compact bone (0.5—1mm thick) consists of
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secondary osteons; cements are clear; the compact bone surface has restlines; porosity
of the inner cancellous gradually increases from peripheral to perimedullary; the
cancellous trabeculae consist of lambellar bone.

4) The vertcbra. The vertebra gradually getting porous from peripheral to center:
the outer is compact bone (0.5—1mm thick), the inner cancellous, the deeper region,
being spongy cancellous and no medullary cavity. In some parts of the compact bone,
the cancellous tissue is completely spongy without gradient. The trabeculac consist of
woven—fibroid tissue. In most part of compact bone, the .cancellous trabeculac have a
lamellar bone surface and a core of woven—fibroid tissue.

2, Titanosaurid bone tissue

1) Proximal terminal tibia (Plate 1, 3). The outer is compact bone (0.5-1mm
thick), the inner is cancellous, and no medullary cavity. The outer cancellous
trabeculae have a lambellar bone surface and a core of woven—fibroid tissue. The
inner cancellous trabeculae consist of lamellar bone.

2) The rib. The outer is compact bone. In a longitudinal section, the cancellous
trabeculae consist of lamellar bone, with a core of woven—fibroid tissue; the lacunae
of the lamellar bone are orientationally arranged surround Haversian canals.

3) The vertebra. The outer compact bone (0.5—-1mm thick) of the vertebra creast
has restlines near the surface. The compacts bone of vertebras consist of secondary
osteons.
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1.

ERR 5L ER (Explanations of plates)
BRI (Plate I)

HAEMTBREBEPEEBRGRE (He)BMHANERE (o) E/ D E (MEREHRE)
(H-05BAYI I ) :
Longitudinal section of the ankylosaurid tibia, showing orientation arrangement of the lacunae

(la.) around Haversian canals (H.c.), and the canaliculi can be seen;

 BERBREMESAEEFRHNOERYS, - A2RCEHAHKETRUHER, EEEEN

S BRA R IR (1) (H-098 Y1 )
Cross section of the ankylosaurid ribs, showing the outer compact bone consisting of

secondary osteons, compact bone surface have restlines;

. ERMBERSERE SERETFOEIRREARER, PRNRRTER (w.£.b)(H-06

Btom)
Cross section of the titanosaurid tibia (near the upper terminus), showing the outer cancellous

trabeculae with a lamellar bone surface and a core of woven fibroid tissue;

. WERE T (Cu-01 B )

Cross section of compact bone of the tibia of Crocodylus porosus

BAE 11 (Plate II)

1—4  RERE K E R ST

Vascularisation of compact bone of the long bones between the different species
1. B#2 (Crocodylus porosus);

2. E 882k (titanosaurid dinosaur);

3. H R SE (ankylosaurid dinosaur);

4. EWMBES (Struthio camelus)



BUE: KEROEHBEEARRTERS XRA/HLEHFE BRI




BEUE: RERGEZEBESARRATEARGXFALHURAR BRI

- B w
"
-
.7
e -
-

T -
-
e

—
o ——

..‘ ;'.(v y
r; . 3 ’.;,'. A E‘ ,' ‘ ,‘ ? ‘
:f > t ’l = o y."l -;
’ . g \ g ¥
% < ; " by ’ 1" I_ 1 —‘. i * ‘ ' '

'
-
-—
-
1
|



