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a) A I A L B S B SR ALY 5 ) A K Y o 18 B B R BB ) SR ) A
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(b) 95 W P B TR R B) () B — 80, 7E () 01 B0 P S TR IR C, () R S 1 T 00
BUOFTET (b)WIrR i (a) IR AR, () 391G B PO IBE 0BT WG D) 3 ask 7E () % i ) B 4
7= A BB A (o) s E)VFFAE T (b) 1 (o) HR iy (a) B 3R Ak 5 F) 3 6 7E () 2 T 325 AT BN 2 1R 7 A
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G) (b) By — 43 , 76 () 393 5 B P SN TR WS H) () Bl — B4, Ja 7 P 74 JBEAE A 2 2 T 2 77 Y
A A T 7 A B 5 1D AP TR R UR 7R 0E T (o) i (D) AR AR o
Remodeling growth of a schematic long bone at the metaphyseal and diaphyseal part,
showing in longitudinal (left) and cross (right) section
a) the early growth stage or bone tissue; b) the middle growth stage or bone tissue; ¢) the late growth
stage or bone tissue. IN) increasing part in transverse and cross section of the long bone in the diaph-
ysis: A)part of (a), but resorbed by the endosteum after (b); B) part of (a), but resorbed by the en-
dosteum after (b), and re-deposited by the endosteum after (c); C) remaints of (a) in (b), and re-
sobed by the endosteum after (c); D)part of (c) by periosteal appositional growth on (b); E) remaints
of (a) in (b) and then in (¢); F) part of (b) by periosteal appositional growth on (a) and become part
of (¢). DE) decreasing part and cross section of the long bone in the metaphysis; G) part of (b), and
resorbed by periosteum after (c); H) part of (¢) which re-deposited by endosteam on the surface of
medullary cavity; 1) remaints of (b) in (c) after periosteal resorption.
(¥4 5% Enlow, 1962; Ricqlés, 1980; L4 —Bb, 1981 %)

Wi B P BB A I 3 AR PR 45 2R

B. BTMHEE KM, & 3R B T RMBEATHIM A R EER .
TE 9B AL A A B AL WO F o BRI T 35 T B 45 SR, B R R A P AE A
[ y 3h A S R 1) LA K B 22 57 (A BT 2,3)
5.1.3 3 FARRMK BSOS A

FEFTIRFE RO bR eR , JBER B T A0 D T — A AT A 53 ok 3 R

301



RARF AT \a‘h%%&—-iﬁ—ﬁ*ﬂ%ﬁéi%%éﬂéﬁéﬁﬁ%&%ﬁii#&%%i

A KB BB T ARSI b — R A T B B K L A B LG B B BEWE, B A A
BANRELH E%iﬂ’é’%?ﬁ’f’ﬁ]’l"@h&it,V\]%%’l‘ﬁﬁ%ﬁ.‘—ﬁ%&l\i@ﬁﬁ%ﬂﬂ"ﬁ,&'ﬁum?i
W T 7 2 B T R T S0, X ARSI A AL T 5 R

B. %?fﬁﬂ]@iﬂ?ﬂ%%ﬁﬂﬁkﬁﬁ&d\‘%%*ﬁﬂ'ﬁ:}@ﬁ"%ﬁ?ﬁ%@%&ﬂl75$ﬁ’ﬂ%d\
S, 1 9 U Ao Sl A 1 RN Y BB TE R LR G Mt b, AR AT B R B
{1 P PR AR K, SRS T DA T 8 D 1UR

AT R TR A T LR PSR 2 1] o CHA LTS R AR, WA
FERA T o SRR LT R

TEXHE B 4% 43 ) 0 P B 45 A A T 5 G 25 ), 0 1 R R/ AT A [ 0 22
o AR EKE b S R R B 5 AT 24 f 2 AR A10 5 WP 2SI P K
WA F P 2 18], (I LIS T P (Foot, 19165 Enlow et al ., 1956, 1957, 1958).

Eﬁ‘%ﬁﬁﬁ@*ﬁﬁﬁd\ﬂ’ﬂ%Eﬂﬂﬁﬁfilﬁkﬂj%ﬁiﬁl%’c’:%i’&ﬁﬁﬁf’,%%ﬁﬁ’ﬂﬁﬂ‘bwf:i
e 5 BB B P9 S I AT LA

E%’%ﬁ)ﬁ*ﬁﬁﬁéﬁﬁ%ﬁ@t’:’%i{ﬁ%imﬂﬂﬂ‘,%%ﬁﬂéﬂ‘]ﬁﬁtﬂ&i‘%bu,Iﬁ%l&’ﬂiﬁ'ﬁﬂﬁ
Jﬁiﬁ‘—fﬁﬂ'ﬁd\,EMI\%H%E‘JWHH‘EEKH‘JEB%%%TW%Hﬁﬁ%%é‘]%ﬂﬁ(iﬁﬁo A
ﬂuﬁi’&%‘%ﬂb@[ﬂf’ﬁﬂ%ﬂ@%%%,%?mﬂHéJLiFlﬁliiﬁ'hu,%%E’ﬂEEi{étfvﬁﬁﬂF
GRS B

Etiiﬁgﬁﬁi&ﬂiﬁﬂﬁ*,V\]%E%E“&LI&F)?EE"Jtti*ﬂﬂﬁ:ﬁﬁﬁ%?ﬁ%‘ﬂ%ﬁﬁ@i
'&ﬂﬂlﬁxffﬁfl\,ﬁﬁﬁﬂii“&%(%%&ﬁt,ﬁ%%ﬁiﬁ%‘ﬂ’ﬂﬁ@ﬁﬂmﬁc ORE A K B RS
R B AT ARG BT e, P R T A VB REBON B R (A
5o i-EéEéR%WJ:,WW%*&W%&%‘ﬁ%%‘ﬁﬁ%%Lﬁtﬁﬂ‘]%é‘%éﬂﬁ%‘éﬁﬁl,éﬁi%dﬂ&
o R T 4L B R AL, P AR DA A T I

KB i 5 — AR KB R S BT S R RS E K RS B S R
E@i’%‘ﬁﬂﬁﬁiﬁﬁﬁﬁﬁjﬁ,%%Hﬁ%Wﬂﬂ‘&é&%%)ﬁi@%‘?W%)ﬂ%xﬂ‘%%ﬁ‘]“&l&iﬁlﬁo
E1f]$§lﬂ{’ﬁﬁﬁﬂ‘]?§%%’%%ﬂ‘]l§l§ﬁiﬁﬂﬁ%*I‘ﬁ%%%ﬂ%ﬂ‘]ﬁa‘ﬁuﬁiﬁt’tﬂﬁiﬁi,ﬁﬁ%%ﬁ
fi 4G AH AL/ o

ﬁ%};}\%‘%ﬁf’ﬁfﬁﬂ%?%ﬁﬁzm,ﬁﬂ‘%ﬁﬁ—ﬂ‘*ﬁxﬂ‘ﬁﬁﬂ@%mﬁziﬁo pre ]
Eﬁ’%‘i’{i’a’cﬂl@ﬂﬁ*,W%Pﬁﬂ@i"&ﬂ&(ﬁﬁﬁ%thi*ﬂx-‘rﬁd\,ﬁﬁ%éﬂﬁﬂV\]%{Sfiﬁi“ﬂ&(*u
XK o ﬁ%%iﬂt%%ﬁﬁﬁ’éﬁ?ﬁﬁ%}‘ﬁd\,ﬁﬂﬁﬂ\%ﬁﬁﬂ’ﬂ*’l‘ﬁ‘ﬁﬁﬁZﬁ?ﬂ%&‘ﬁ*ﬁﬁ
BRE. Eéﬁéﬂéﬁ*’atﬂ%%%ﬂﬂﬂx%%,H\Wiﬂﬁb%[ﬁﬂ‘lj{d\fﬂﬁﬁﬁiﬁﬁfﬂ&o R
“é‘éﬂé'i%ﬁéﬂﬂﬁ#/l‘m?ﬁm?%%?ﬁ%,E%Hﬁ%’ﬂ%ﬁ%%fﬁﬁ%’é{ﬂ%%ﬁﬂﬁﬁ@%%,‘%"W%?’:
4 10 R 5 4 K B 44 e i B A TR ] B R
B A, A P R TS R o
514 AL LSRR T i ALY BT

i1FE ?L%%E@W%%*ﬁﬁ*l‘ﬂ%ﬂ%#&%mlﬁl,Eﬁ—ﬁ%ﬂﬂiﬁﬂﬁﬁi—*ﬁ%é‘i
EAREiE Ei%ﬁ-%&’ﬂV\]1ﬂﬂﬂ@%¥ﬁ?ﬁ’\ﬁ‘%$ﬁﬂﬁﬁ%i&%{ﬂﬂ%*¥,iﬁ‘*fl?’i%ﬂﬁiﬂﬁliﬁi
’E:flﬁ*,ﬁ’[“?ﬂiﬁﬁ’%‘l’\]Eﬁﬂ’ﬂi“&ﬂ&(ﬂfﬁiﬁ’ﬂﬁi,{Eﬁﬁ‘]?’ﬁé&%’%ﬁ’ﬁ%%%%,ﬁ%ﬂ
FITF—24; ﬁ}ﬁ.Xﬁ‘%‘lﬂ&Eﬁﬁﬁl)ﬁﬁ%ﬁ%iﬁﬁﬁwmﬁﬂﬁiﬁ,EETiZ/l‘ﬁﬁhu‘i’ﬁi
&?&&TNE%‘%QME&QE@WH&VE%,F)?L‘,L?“iﬂﬁ”%iﬁéﬂﬁ??ﬁti‘ﬂkﬁ‘]%iﬂéﬂo oA IR i

302



Palaeoworld Number 11,1999

S PEl 2 R A AR T
AB-Co B BE RIS N 2B 0%, IR A R B BRI A A 0 Py B LA R i 4 22 5 3/ 5
AD-E ;B 8E JEHEH P He , PR A S ) 6 o 1 B A R o 4 R SR 1 2 R K

Two extreme patterns of growth in diaphysis

A-B-C.The thickness of the bone wall increase slowly, for the difference between the periosteal
apposition and the endosteal resorption are smaller than in A-D-Ej4
A-1>E:The thickness of the bone wall increase quickly, for the difference between the periosteal

apposition and the endosteal resorption and bigger than in A-B-C.
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Scheratic drawing of three different kinds of diaphyseal cross sections of long bones
A) cross section with big medullary cavity and thin bone wall; B) cross section with middle size
medullary cavity and bone wall; C) cross sestion with small, or lack of medullary cavity and thick

bone wall.  a) lamellar bone; b) woven or fibrous bone; ¢) cancellous bone.

EER AL N IR S MG B B — AR R IR R RSN R
B 4 A ) A R A RS, 6 P N R MR A R R ﬁF B PR BRI A R
Y RS 3, B T AT BRI 2, P A AT TR R R UR LR T RO RAT B
21 2 TR R T, BT DA PR SR T R . BRIT X WiﬂMﬁI#ﬂEﬁ%L%u—
R A LA 2 1 7 X SMERE Y

PRER R MR S T8 b R AR A AR R T 228 IR =2 -2 AW
[ o, L AT %2 3 B I 4 4, AT B P B PR A 800amo 3K b M BT A S 1T B o 4 X S8 THI AR
=402 — oo W B R R BRI 14T HE B B AR A 2

FESMIE — A 2 — &R A ”JH’LA%EELLI‘!’JW_&EfﬁU L i) 8 3 A
(R, 58 P {00 0 0 3 FRFHE 5 ARLF b B 2L , A M 230 00 A AT 1 R i K Tnﬁﬁl*ﬂ!!ii
BT A LR R R R, X S LT B AN

304



Palaeoworld Number 11,1999

B S E Y BRI A R A PN ) o R AR L [ AR T, (R A B el TR A BB R
EBMpER Hamms T Ha TXMAERRERIL TS /S EZER B R
BRERE BRI HARE/A AR (R 2, ADE). fEHIE], B 2T T a B e
B P9 RSP P D2 i A, DA AR R AR K I B O B S TR e,
MHEMTSER . EZUFTARABIET XSS THANSEF AR RA S k. H
S5 1AM H B B WG AR RN U AR AT A A R R A K e TR
L e (A 3, B

EHE AR SRS R ZEE AR NTE PR R B N IHE Z U0, R A1
Aol LR A R T — W9 . B IR E e e S B AT R, S T AR R B
MR, A AT T 8 T AR PRI i 6 P30 B B0 PR 0 4 AR 22 i B A — 40
o SO B RSO A b e o O B A PN B L A 2 R IR Y B e £ R IE A

BFEE HrsREARSEHTE AR TAFSRIAERN.

15115 B B0 T A E S AR B A A AR B N R L B AT D B B
B X AR TRAAEFTHNPMF AT . R, X, s
ZINTHD B Bt e, B 4 R

Hy B2 Jo v 38 T, RS B ) R R G 2 | s R R, 7 R b e YRR AT R
17 AR LV S RS, B R Y B B

BFIEAE R T A FSRACEE—FNFEROEEH, T Fi5RA T
B RS .

) £ B 1 1) 2GS R b, S R T R T BRI I, AR B AR . XA
AR SE R

BREE NS, EeF/ARE NIEENIRE, A RIENT£E
TEB BN TBAEATH o Foad 2 AT BB L el 88 /0N 1 VR AT s IS5t PR 0 1) o - 200 ML RO T I B P 1) JE
A M EBUERI R, E R RS, SR KW E . HEORMET THhREd

AR SRR AR B E E ES T, R R R R, sl 2 R X RS E R R R —F
INGREER

SR8 A HOULEH ER SR A BT, Al LA BT B P — S B o S o PR A B B P R A
AR R . AT DU X R e i S AR MBS A SR 5, S AR
i, ot A Y AR e T R R I LA
5.2 KBHAXREWEEREN
5.2.1 fLFEEHARFEEHERX

fLF S H)E ARG SIAE SRR 0 A F SRS XETERTRX A&
o JEE G A7 5 A 45 5 /0 ) A A D 1 R R, DT AL T S 0 L AR AR R 7 R
T T8 BB MRARC U K B LA — 58 RATRE ) R AR LAE, 1998) .

522 ATFSH4HALSHEILAENSENRRRE X

L7 SR HAS WAL S ™ T b O R XGIE B 526 (P SR ) (1 75 U7 e i Lo i
1526 | Paracathartes (ALZE G #i i, Houde, 1988) . Lithornis (At L 4H i, Houde, 1988)
B Hesperonis (&M A, Houde, 1987) B H IEH L MUMME. REEMZREHA
— LB A T Ak, (H R AR R T e BE KR B £ 4 ——AR U B 4 2 B 21 M 25 4, a] A

305




RARE AT L BT HE—BREBAK Fupsfrkir XEFALEL

1 B0 A 1 2 ch B ) ) L 2 (Foot, 1916)6

ﬁiﬁ'&ﬁ)fﬁi?ﬁﬂ‘”{.ﬁﬁﬁﬂﬂﬂiﬁ%#ﬁF-]'Pr];fﬁ%ﬂ"]aiﬁgffﬁﬂﬁgj(Pa.ragap[eryr
deferrariisi) % % (Enantiornithes indet. , PVL-4237, Chinsamy et al ., 1994, 1995a) &) H
A EE TR . XFARR, —J7 B FLE 19, 0 P A R AR I R TR B, 5 — TR
330 B L 1 28 A P R R i AL CE R M R K R GRS, 1998),

F?ﬁ?@ﬂ‘]ﬁﬁ%%%Lﬁﬁ'l‘fﬁﬁﬁEﬁk%iﬂ%*ﬂﬂﬂiﬁgéﬁﬁ'm%%ﬁiIZE"J%E%H:E]
iﬁ.ﬁﬂﬁi’/"ﬁfi‘t%iﬁﬂi‘fﬁﬁ)ﬂﬂﬂf,-%%?Jﬁﬂ?éfb’%‘iﬂ%qgﬁi‘@ﬁ@%i’ﬁ‘@% FEAPRAR M,
P A T A B AR e AL A R R

ﬁ?)}‘:,XT?E'T‘[ﬁ%%ﬂﬁ%%%%%?ﬂﬁl’ékmﬂﬁﬁﬂﬁﬂi,ﬂKﬁEHF%'EﬂT%*ﬂiﬁﬂ%
fy 2% S w3 b T i, 7 1 B At _E Y S8 120111 e N i Bl e Y SO 7o B, TR R
FIE 2 & FHFETIR , EiEr) A ] 38 000 08 VT o T I RS G2 R Y RN E SR AT
AT R R E TR I
5.2.3 deE e S GEH R X

ﬁ?ﬂfﬂ"f’—‘ﬁ"]ﬁﬁﬁ&?‘]ﬁj&?@ﬁﬂ@%ﬁ%ﬁﬂﬂﬁ]%%ﬁﬁiﬁo PA Ay 2k e R R i Bl 4 B9 —
A R, — e B LA A R R B0 A= (3L 2 4 R 5 2 i R BLE R REAT
S oh 4% 7R B 6T X LG B9 R 26 (Enlow et al., 1956, 1957, 1958, 1962; Bakker, 1972;
Ricgles, 1974), 2 5k 17 ) F AT AE (Chinsamy et al ., 1995a) -

jt%jﬁﬁ’ﬂ’%?ﬂfﬂéﬁwEIEEF.E{J“FEE;‘L@W@—‘%%&ﬂ%ﬁuﬂﬁiﬁfﬂz&i‘:ﬁ‘ﬁjﬁ&fﬁ"ﬂ%
dﬁl’:&ﬂzk"é?ﬁ?&%éﬂ%ﬂldﬂzﬁﬁﬁi%ﬁ%\Eﬁzﬁt%ﬁmm%%m; BB A Z AL B
'ﬁ'ﬂ.'ﬂi}iif’?ﬁﬁ‘]fﬂﬂﬁﬁﬁﬁ”ﬁﬁﬁ’ﬂ%mmﬁﬁ[ﬁ#ﬁk,Eﬂiyﬂ.ﬂ:fﬁﬁﬁﬂg%%,ﬁiﬁ%ﬂﬁiﬁ%
fea %, CaRE R T 54T S ARMAERITH,

B AL A DR =g TR N iR a7/ A DS BT B P O L T R R BRI
W OTRRE B ALY 5 E%’ﬁ‘]'ﬁl‘]%&ﬁﬁ-%%ﬂ*ﬁﬁiiﬁfﬁﬁm,W%’H"Jﬂ?ﬁi%ﬁ%%;‘[‘:lﬁl
B A, G S s TR R i — 0 Sy FLAT N FR A B LA — e Y B R s 1T
%@%Kﬁﬁ%fﬂifﬁﬁﬂ,‘%’ﬁiﬁﬂ’?ﬁﬁ'*’&ﬁﬁwﬁ@j(’]‘ﬂ?ﬁ@;”ﬁiiﬁ.o

E.'\Z,{Eﬁ’jt%?.ﬁ?f'\{fﬁwmﬁ,jt%ﬁ%fME“ﬁ?Llﬂjm\ 19,96 T FLF 15 L A7 2 i A U
P T A [ B e s L AE S T AR . AL Z g A A B bR AR R iR s
A& AH B o
5.2.4  PAMER

e 4180 S R e R i e b R TE B A A B e A B R —
it g S FR AT BRI ] S Rk I AR 1 A PR [

xd'ﬁéﬂ.@l*‘ﬁ\:’?ii@.%&@fﬁ%%%%%K{Ei%?ﬂﬂﬂ-‘.i%ﬂ’ﬂ%ﬁé‘%éﬁ&ﬁﬁﬁ@mﬁ@
fis it e B 0T B iﬂiq.%—'?ﬁf«ﬁ%ﬁE%ﬁ”fiﬁﬁﬁiiﬂ@ﬁﬁ’%%ﬁﬂx|§57K1]1J:E’§lﬁ3}7§,
FIF UAT ] 3 B oty 4 4 2 Bty A PR A ?}?ﬁﬁ%ﬂ’d—‘%j&ﬁ‘fﬁﬁﬁi’eﬁfiiﬁﬁ%'&fg'ﬁ?ﬁiﬂf
o iﬁﬁQ%?ﬂ?ﬂ‘%]ﬁﬁﬁ‘ﬁﬂ%iﬁm‘%m?,?Jﬂiiilﬁiﬁﬁﬁlftu biti 5 B 2 27 IR e B A A B
*R,%ﬁtﬁﬁﬂ%ﬁ&ﬂﬂiﬁﬁ’ﬂ%ﬁ?ﬂ&,L’(iﬁé’EMZI‘ﬂE@ﬁHﬁJ&éiﬁ,—-ﬁ%ﬁm‘%%@iﬁ\ith
&—%W%B‘Jiﬁm%ﬁiﬁﬁﬁﬁ'fﬁ%H‘J?Fﬁﬁi@“ﬂ{%*‘%

B i %mﬂnﬁ'jﬁ\ﬁim\Eﬁmﬁ;%%'ﬁiﬁﬁﬁﬁmﬂbﬁﬁrﬂ\@'Eﬁi?ﬁ%ﬁ%tﬂmﬁ
HEL, F 5 B O BRI

306



Palaeoworld Number 11,1999

2 £ X W

A B R B4, 1981, B, R, ANR D4R, 213-263.

edE A, B, RRPAHE, 1998, fL+F 5 (Confuciusornis )/ B MO, 2 22 5 F ) A IO s IR, 36(2); 126 -
135.

BT, 1987, R CERANRIEL, ST, 19(4), 372373

Bakker R T, 1972. Anatomical and ecological evidence of enidence of endothermy in dinosaurs. Nature. 238: 81 —85.

Buffrenil V. Ricgles A de, Ray C E, Domning D P, 1990. Bone histology of the ribs of the Archacocetes ( Mammalia:
Cetacea). J. Vert. Paleont. , 10(4): 455 — 466.

Chen P J, Dong Z M., Zhen S N, 1998. An exceptionally well-preserved theropod dinosaur from the Yixian Formation of Chi-
na. nature, 391(8): 147 - 152.

Chiappe L M, 1998. Aves. In: Currie, P. J. and K. Padian (eds. ). Encyclopedia ofDinosaurs. San Diego: Academic Press.
2 =A%,

Chinsamy A, Chiappe L. M, Dodson P, 1994, Growth rings in Mesozoie birds. Nature, 368: 196 — 197.

Chinsamy A, Chiappe L M, Dodson P, 1995a. Mesozoic avian bone microstructure; physiological implications. Paleobiology, 21
(4): 561 -574.

Chinsamy A, Dodson P, 1995b. Inside a dinosaur bone. Am. Scientist, 83(2): 174 180.

Chinsamy A, Raath M A, 1992. Preparation of fossil bone for histological examination. Palacont. Afr. 29: 39—44.

Enlow D T, 1954. A plastic-seal method for mounting sections of ground bone. Stain Technot. , 2001321 »232,

Enlow D H, Brown SO, 1956. A comparative histological study of fossil and Recent bone tissue. Part 2. Texas |. Sei. , 8(4):
405 —443.

Enlow D H, Brown SO, 1957. A comparative histological study of fossil and Recent bone tissue. Part 3. Texas]. Sci., 9(2):
186—214.

Enlow D H, Brown S O, 1958. A comparative histological study of fossil and Recent bone tissue. Part 1. Texas J. Sci., 10
(2): 187 —-230.

Enlow D H, Brown S 0. 1962. Functions of the Haversian systems. Amer. Jour. Anatomy, 110: 268 —306.

Feduccia A, 1996. The Origin and Evolution of Birds. New Haven; Yale University Press. 1—138.

Foot M D, 1916. A contribution to the comparative histology of the femur. Washington: The Smithsonian Institution. 1
242.

Hou L H, Zhou Z H, Martin L D er al. , 1995. A beaked bird from the Jurassic of China. Nature, 377: 616 —618.

Houde P, 1987. Histological evidence for the systematic position of Hesperornis (Odontornithes: Hesperomithiformes) . Auk,
104 125 129.

Houde P, 1988. Paleognathous bords from the Early Tertiary of the Northem Hemisphere. Cambridge, Massachusetts, nuttall
Club Monogr. 1 - 148.

Martin L 1), 1984, The origin of birds and of avian flight. In: Current Ornithology, vol. 1. New York: Plenum Press. 105 —
129.

Ostrom ] H, 1970. Archaeopteryx: Notice a "new” specimen. 170; 537 — 538.

Ostrom | H, 1979. Bird flight: How did it begin? Amer. Sci., 67: 46— 56.

Padian K, Chiappe L. M, 1998. The origin and carly evolution of birds Biol. Rev., 73: 1—42.

Peabody F E, 1961. Annual growth zones in living and fossil vertebrates. ]. Morphology, 108(1): 11 -62.

Ricglés A De, 1974, Evolution of endothermy: histological evidence. Evol. Theory, 1: 51.

Ricglés A De, 1980. Tissue structures of dinosaur bone-funectional significance and possible relation to dinosaur physiology. In:
Thomas, R. D. K. and E. C. Olson (eds.). A Cold Look at the Warm — Blooded Dinosaurs. AAAS Selected Sympos.
No. 28. Boulder. Westview Press. 103 — 139.

Spotila | R, Lommen P W, Bakken G 5, Gates DM, 1973. A mathematical model for body temperatures of large reptiles: im-
plications for dinosaur ecology. Amer. Nat. ,107; 391 —404.

307



RAERE LT E HFEA—EHEBERFTAREMPERFT K EFRLEL

SOME MICROSTRUCTURE DIFFERENCE AMONG
Confuciusornis , Alligator AND
A SMALL THEROPOD DINOSAUR, AND ITS IMPLICATIONS

ZHANG Fu-Cheng, XU Xing, LU Jun-Chang and OUYANG Lian

(Institute of Vertebrate Paleontology and Paleoanthrology , Chinese Academy of Sciences , Beijing 100044 )
8, jing

Key words: Confuciusornis, Alligator , Small Theropod Dinosaur, microstructure, physiology, growth

Abstract

There are dissimilar bone tissue patterns in different groups, on the basis of the study of
the microstructure of Confuciusornis sp., Alligator sinensis and a small theropod dinosaur
(IVPP V11559), which may reflect the dissimilar growth models among those groups. Those
patterns include: A) big central medullary cavity, dense matrix bone wall, complete inner cir-
cumferential lamellac or lining bone; B) small central medullary cavity, cancellous bone wall,
complete inner circumferential lamellac; C) very small central medullary cavity or none, cancel-
lous bone wall, without inner circumferential lamellae or lining bone. These different patterns
reflect their different growth patterns and relationship, including and between periosteal appo-
sition grouth, endosteal resorption and the inner bone remodeling.

The big central medullary cavity bone (pattern A) may reflected a fast grouth and high ef-
ficiency growing mode, vice versa, if just concerning the growing character.

The bone tissue structure of the small theropod dinosaur ( IVPP V11559) is quite similar
to those of modern mammals and birds (including Confuciusornis ), and rather different from
the modern Chinese alligator. Those may suggest the growth patterns and physiology of the
small theropod dinosaur (IVPP V11559) is more similar to those of mammals and birds, than
to those of reptile.

The key problems are how to evaluate the logical relationship between the bone tissue
structure and physiology of fossils and modern animals, and how to evaluate the environment

changes in the long geological time span.
R ¥ BA

L FLT B MU, 7% 2 RIS 5 (The transverse section of the femur Confuciusornis sp. , shaped by matrix), * 16,

2. B 1 RO, LS SR R B TR AR W A 7E — 2 (Local of fig. 1 in high magnification, the circular bony wall
crushed into "two” parallel bony walls), > 80,

3. oAb T 0, R N Y A% BB ( The transverse section of the femur of a small theropod dinosaur, showing
the woven bone and the inner cancellous bone tissue), TVPP V11559, x12,

4. 15 T0 R, 7T B R R A 64 8 S (The transverse section of the femur of Alligator sinensis , showing

the cancellous and compact bone), * 15,
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