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1) FEB G SR E SR, T EBE GRS AT, M, 510301 ;
2) EBEREIE AR, dJLET, 100039

MERE M AR A AR T H R, B Ry AR ORI SR B B HRCDR I 15 s B At 4 S )
¥4 5 BT I A B HEII ohy SR 7 A T TR A S, I S SR 5 4% T T Sk ) S 381 77 7 22 ol 2 40 114 i 6 EE
AR L ST DB B4 A R 05 P 3 B T AR A P PR R (ELJ A B, M 80 ARAXR I, i 702 1K A
NIEE) - B AL RS Bt K £ 2 R B85 DR 32 00 i 2 T 2T 2 T 11 G B R AR B B BE AR AR IO LB, R T —
AT AR R 22 B AR RN B i o 8 2 AR R i i A R Y ORI B R 2R R e — D+ R H RS
5 | A8 TR A S A A S, R T B A R P A I R 1K AR A i A B T AR A e i B S A 1 A A
HEHDCE A A LG R B A A3, A A A LB TR R

SRR « AR AR 5 R JRTI 5 R s S A R I AR R 5 £ A6E H

I s 23 Bt RIS D DR Tl 4
R ARG R AL KA TR R A H Y
S BT R AR AL SRTID, SX R Y
SE LIS 0 T X I A ML TR AR T
I, RO A SR (AR R R %) 2
S ] s P R AL~ T B i A R R AL
ARy —7f it £ I 2 (Lough, 2004 ) , i 411, 47 4% 1
SN ST I S #5870 St/ Ca 51K IRLIE 22 [H]
1T 7 FEATAEAR R 2257 (Yu et al. ,2005) , X Fifi 2
SR ST I A 1 AR B IR A2 R
DIAHCHY (Barnes et al. ,1995) o 7EIME] F-f A 1o
Ferh, HAE RZBECUEAWEIL R , X LEB A A AT REAS
S B P BRI C R S R AR R AU A2 1l
AR EATE #3585 B 14 Al FE 72 (Lough,2004) ,
T B A P 8™ O S/ Ca A S BB i A 4 3 A
TS AR A EAR W A 1 D0 B A BEMER I PR 5 £5
(Barnes et al. ,1995) . MARFLEFIAR BIEI L
TS -5 5% A 3 A AR R SR AT ST Y S i (1 RE
1936;Ma,1937a,b) , X P80 ¢ i A AL BE A PR 2R AR
T TR (R E M, 2003) , [HA SO H EESE
FUDAE B 5 T A S0 R i o 3 2 A AR 5K (R yT B8

25,2007 ) 1o A r R B FE S A AR ST AR A
L2 3] s AR A LI — MR AN [ AT, AR S 25
RIEN A A T R o R A LB 5
Je I B 1 % A A R T B 1y, (H R 1 (kS
L, 2 SCHEA I 1 A ARAL A R

1 ) A% e

BEE T ) O 28 2 1 R R, AT O I ) B R A
( skeletal architecture) ([ 1) R CH TSN T
fiff o LR O DAy PR SR S A S B 2K, —
SRR A SO . FRIIIIHE B — > B AR
TR J ) B T S A S 31 1 22 S T ol SR AR A —
EC LRI Y B, AR 22 ) B0 (O AR A AN [
TR AT ) R 3 e I BRAA Y 22 LB (FRAE S
&, coenosteum ) ZH %, IR 3 FE H I #R ( basal
plate) . F2B¥ (epitheca) \PREE (septum, & FX septa) Fll
A ( dissepiment ) PU KB #% 6 ZE 4H % ( Barnes et
al. ,1988) ik ( 151 1f) 233t (polyp ) fz 5673l
AR R, AL T B P IR s B IR AR 2 1) E A
A S I AR B S 2 B 40, FRBESD R 4311
G BRI ) A= 4 2R (growth ridge, Tmm <93
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BE K 2947 20 ~ 60 2% ( Runcorn, 1966) (& 1f) ; [
B SR RO 1) A S 22 S SRR HE B 1 2 Ly R,
SR FN G320 1) TR B RE R i A AN AR
BTHRRREE A (& 1o ) 5 AR A e 1] B AR , 2 334
Hu BBy 1) b AR T T 0 2 A v W B TR AN

bp: JiEHR (basal plate)
540

(calcification center)
cl: M 5 A&k (corallite)
cm: i F:(columella)
co: JfE (coelenteron)
d:  fEtR(dissepiment)
et: K EE(epitheca)

P 3 di(polyp)
ph: [i#(pharynx)
pl: Fs BE 1R 3R

(paliform lobes)
; s: @ HE(septum)
sd: Fl#%(sclerodermite)  t:  FLA¥E(theca)
tb: Pl #F(trabecula) tt: filiF(tentacles)

P e A e — 2850 R Al AT (columella) | B
BE) (costa) \FLEE (theca ) 5 o i BETE SR B I i 3l
BB b SR A T LA ) PR VR B, E R
B[] SPE R o ISP BE Ty . ELBE PR BE R
B S A ) 3 2 A B 23 (Veron ,2000) |, 73 i 45 B0
RHIREH (SRR R A ) PA A o R R 8 ( 3 3 B
1A TR R (FRAESEAA, coenosarc) , 47 64 b i) L BE
TR, B B ) LA R 0 2 91 A A R , 40 ¢
HER IR (Wells et al. ,1956) . BT A & #5 T
RAEA b HRZ 0. 05 ~ dpm [ EHIRSCAT A A
L, X 2 TR AR NS AL oA TR I = BT 1 2R
9% (Cohen et al. ,2003 ; Barnes,1970) (& le), £
P LS Al CES A O IR IR 4R ) Sy i A KO
AR IR AL 3, IUABCPIAR (1), 24 SPIE  LLRs R
He J7 20 8 i 22 45 (fan system ) ( Wells, 1956)
TER Z B0 B L, PV A UL T B BE v ( Barnes,
1970) , bR BE 2 4 T4 P R 581 il ((Wells,
1956) ,

Barnes 55 (1988 ) 4 52 1A Bl 3] - 2244 73 Oy %
W22 ¥y ( macro-architecture ) . H' W Z2 #4 ( meso-
architecture ) #2544 ( micro- architecture ) =2
Ko 75 WUARAL 6 380 5 1A v S ) B ) 1 91 D7 =X
110, Porites JF 3 54w LU B T 7 XHES o A4 RO
BB AW EHITRE T B WM (meso-
architecture) , FELALFHJCAR R BE R BEFBEMNR . 1%
WAL 8 SCAT ST E A A G R BN HES FNZH R
T3 3 AP SR AL PR RS

2 IR AR R S

AR R BAA AR H L H R, o AR
JEd it B 20 T4 30 4RAL, HHEEDE (Ma, 1937a,

P 1 BRI Y B A
Fig. 1 Architecture of coral skeleton

(a) FURSH) 4 o L SAL SR AR I s (b) TR i bR AL 1 5
(¢) ~(e) FRBEM RIMZER : (c) Porites FREEVTIEAR, (d) FeBE
TEPIE, (o) MPITER AL RS AL s (f) RAE RIS
W E . (a) ~ (e) $i Cohen and McConnaughey, 2003; () 4}
Runcorn, 1966

(a) Meso-architecture of coral skeleton and coral soft tissue; (b)
the surface view of coral skeleton; (c¢) ~ (e) microstructure of
septum: (c) the tip of a growing septum dentations of Porites, (d)
the trabecula in septum, (e) sclerodermites and centers of
calcification; (f) detail of epitheca, basal plate and polyp. (a) ~
(e) after Cohen and McConnaughey (2003); (f) after Runcorn
(1966)
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Fig. 2 Growth rhythm of coral skeleton and geochronometer
(a) DHIEBCHEST Ve AL VU E Campophylium of. lindstromi WNEHE (Ma, 1937a) ;(b) DS 5% 19 AR A7 I Favia speciosa P
3t (HRERTERT, 2003 FE0) 5 (¢) Wells(1963) WF5T Y T U8 £42 DU WHH] Heliophyllum halli (TETEFREE EAAHZL) 5 (d) Scrutton (1964 ) i
FER R A5 B DO S S R BE AL 5 (e ) HBTDT S b — AR R B (Wells, 1963)
(a) inner structure of Devonian tetracoral Campophyllum cf. lindstromi studied by Ma (1937a); (b) inner structure of modern scleractinian coral

Favia speciosa ( Modified from Qian Xianhe, 2003) ; (c¢) Devonian tetracoral Heliophyllum halli studied by Wells (1963) (note the growth lines on

the surface of epitheca ); (d) epitheca of the middle Devonian tetracoral studied by Scrutton (1964 ) ; (e) numbers in geological history ( Wells,

1963)

1937b; R FE1,2003 ) & B A= AR DU S5 k28] (141 2a)
ANBUAE T REE IS (P 2 ) 1)1 s PN A 1) ) 1 A
575 2 S B Ik g A Ak, X 8 P 1 A4 1
X A B A EE LRI EO T . IR SN X LA
1] 2% 2014 0 AL A /NS PR A o A HES 1 B 2=
RARBEA AN HCHE I B J2= 58 L SR AR 9 45 2R, OF
% VRIEEH] P PSR S0 PR PR (] 2b) A Y T
B AR R I X — B G HE TIN5 P b
e AIA I B0 SR T R Nk i (BB AR ) .
IR A AR A TR ) B MR AR DR I B8 B
FEASAL BAT A R 1, Knutson 85 (1972) X 75 K
TR E AT T B BRI AR A A7 X TR R AT
KB X BRI R A SR T A B B I R AR

L XL FIZ AR A 3 IR A OF
BT 1948 ~ 1958 AFEA% i ][] ) XoF b4l SRk — 4%
R R 2R (G 2T ) R — R AR B 2ty (B 2% )
AW B — A &, X Fh i % 85 AR 4
JREAVER S RV 2 S0 45 2R i — P IE 52 (Hudson et
al. , 1976 ;Moore et al. , 1974)

2 H HIA IE , 582 B I B A A 1< 7 R A #R
T BE R EEIE . BIAN, Porites A [A] B F4E A= &
R R R W BEAE LA FAIIE A (Barnes et
al. ,1993) . Scrutton (1964 ) Fr 25 B9 Y 5+ 3 89 A= K
LKL 30 550 —LHIE UL E i 277 | 4517 ] AR
W H (& 2d) |, b e 4 i — 4R SRR DL AR N AR
KRB — 4 13 A5, B — R IS
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FRE—AH K&, AR BEARAR S RE
XTI, E A K BRI 2 2 0. 3.1 M ERKFERFEKRKERZETHRES
TBERE H JR AR BAEAT £E Acropora , Porites W 4% FSES

PEA R LT R A AR K35 ( Barnes et al. ,1980;
Stromgren , 1987 ; Vago et al. ,1997) , " LZe4y H J&
MR R ELBREAR EEETER XK
(Barnes, 1970 ) ; £ BE | iy A K 2k B A H JH 1
(Barnes, 1972 ) ; Montastraeca faveolatad [ BE Hp <
10pm %5 8 25 80—~ H R - i AR K i 25
(Gill et al. ,2006) . OULZERE H Jal 191 3 S0 S840
i YR IE FET AR SCA AR P AR DL AT AR 1Y
DURRI ) |« A S (B 4, A, cervicornis ) B ¢ Hh
YPHRIE AR R A TR (Hidaka , 1991)  {H AT 4
BRSO dn R BT B R JE B (Marshall et al.
1998) .

20 k2 60 AEAX, BT ok B % AR T L H R
TC A T S X — R AR SO BRI AL O Bl S
IR T3, R FARR A& W BE AR T 25
Ut IR A T, AR TR R A I BRI —4E
A2y 428 K, S B 4R A 24 400 K (Runcorn,
1966) ,{HH F| 1963 4 Wells & Bt £ W) ph s
S A B UAS BRI, A7 SR e 3 e 1Y)
HEAA T HUSIESE (Wells, 1963 ) (& 2e) : g4
T PO R BE b —4E 204 400 Z5 A K (8]
2¢) A7 520 DY S BB — 4 Y AR 2 B H /b 2
14380 4%, B AT B Manicina eraolata —8-"F Ky
A 360 SKAERKL, X UE KGR AR Y T 20—
MIREL, 78 ROCFIT RS R, 18 Wells BDFFE L
RBEFRIG A, Scratton K B e £ 11— 4F Al fiE
138,581 HAA 30. 5 K (Scrutton, 1964 )
3 YA

PRI B 3% AR 2 R A A A A v, 5 2
SRR I Y DR 3 - % 8 R T AR R AR A, X — 1
J ST AR R I o A3 PR AU F T B kil o Btk
RS L LR S AT (AN A AR (o R A —
ANEZL RIS T X 5 4 BRARR B 50 5 %
FEAS Ak (Macintyre et al. ,1974) , 7EhN B & BAA &4k
Az K[ 45 1 200 5 ( Gagan et al. ,2000) , 2 %
ARV E CTE . BARTEARZ LT, i@t Bk
B ke i SN R S O DO S SN DS S vt
A ARAR IR P 51, AE HOIR I I - 18 85 B A8 A A 2
SR, DR IR LS B 4 2 i 2 4R B LK
A I B BRI R 2 T — N R 3

JAE X BRAH R R 48 75 ) BRI 3 2 i A2
e E B IR A REER At i AR A TR ) B
PACESF[R] 4 W72 B8 2%ty T S ] ok Ji e £ 755 |
XA BEARAR B IR AT R 30T CRAE I (] 55
ZMJ7 2 B 455 T 45 3] (Weber et al. ,1975) , 48
M0, 38 320 33K 26 7 VR T 48 R AR A N IR BRI, o i
SR T I X6 o T K R S v B 4 b 5 A IR E
BFETE % ( Buddemeier et al. ,1974) 38K F) IV K4
fift Heron & ( Weber et al. ,1975) .Pandora & (Isdale,
1984 ) | dEfH B ( Patzold, 1984 ) | £1 i ( Felis et al. ,
2000) KRR E S5 (Wellington et al. ,1983) |
BETEmEEN( Wang et al. ,1987) Jil#} b ¥ ( Fairbanks
et al. ,1979) ; /&% A T L= 19 0 /K i AR
IR 5 A - B M2 B (R TE RS, 1999 ) RH]
WP P55 Houtman Abrolhosga 5 ( Kuhnert,1999) (4K
S Chiriqui 7 ( Wellington et al. ,1983) ;76 H A& 4
18 & ( Mitsuguchi et al. ,2003 ; Suzuki et al. ,2003 ) FlI
K F) W KRR Great Palm [ ( Aharon, 1991) A &
A 5 AH s DA AR S Porites B i 5 B 45417 5
7% [E Ko Phuket 5 A< A1 FI VY R 1] 1 S A7 76 AH S 1
Porites B #4850, H—4E WA LU 2 4%
e IR BE 25 (Brown et al. ,1986) 5 7E K F- 151 5
THE 5 FI G 5 2 B Porites B s P AFAE 1 T IEZE 1Y |
T FEAR /N B 25ty , A ARG G B UL 3 1) 4F a3
TR AH— 2 AR B SR R AR
— H 194 K & (Buddemeier, 1974 ; Buddemeier et
al. ,1975)

FH 2 22 27 33K i 8 A Al s i TR 2R e
WO Bl N IR S A R B AR A ] 4k
IR AR R Sy B S B 58 2 B0 5 A 4 J 3 s H
R FERI R R AH X R0 7 U i HE IR TR 2 A 2
1G5 JEHRMES BRI R IR A = B w80
54k ( Knutson et al. ,1972) | & B TR 2= X b
YR 2 ( Buddemeier et al. ,1974)  H F W& %
ZRATTRS I 2 3 1 R 5 () ( Buddemeier, 1974)
SR , Highsmith (1979 ) TA ¥ ifik bE 't I8 EE BB 0
B B Ak, I PO AR B A5 AE 23. 7 ~28. 5°C
P18 T TR 91 B AT G, 8 2 8 B LG Y B 2 A i
Highsmith PR 2 DR TE F T4 K17 2 & By ifg
5 (_ETHRIX) A Chiriqui 37 (AF EIHR) « 806
TSP A S, (E I3 B % v A R 45T I Jlng
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[]—2%, Wellington % (1983 ) #i4f5 i %% FE 5 % X i
GO RS ST B8 AR A A Ay 47 ) AR A
R4 ] PR 2R AN A2 R, T A BB D' BN ( =80) ) ¢
Bt o AH IR T AT SO IE T et L AR 1
L, AL BTG R LR e AR R A AR AL [ I
ANTFAE B — R 7 5% AR« 19 ¥ b A8 4 Z IO I 1)
(fE A M TR ( BV AU i 5 4, 1987 5 Shi
et al. ,2002 ) X Ji 35 = . S 391 o 2% B - (it ML 4%
2002) F1 &5 15 F ¥4 I 35 0% %85 2 B % (Wang et al.
1987 ; REF 7R 55,2000 ) JE G 3, BRLIHOEIRBA — 7
2RI s AR AR P PR R o HROIR ) - s o
JEALAR AT RE & 2 M R BE A 7 L (Rl AE HT A 25 21, B
FIHE— L S H W AR RE MR 2 A R 1 i 2
75 Ak A E (Taylor et al. ,1993)

3.2 AMMIEHREMPRKEREETLHN

EHIEER

IR R 558 2 HORI B B 2 B A0 1 O R B3 e 2
ST LR BB HEN , 38 BOA fih S = P AR
AR o TEGCIRINFI] B 2 AR AT 9 A B LA ke
20 A HL i R HE RIS A A7 A 22 [ 1) 56 FR AR AR
BASFNHEE . 80 AU, B BZEM B B
& T8 5 255 IS BRI TR 2R MR R AR 2 T
8 5% ZR RIS HROIR 3] - 2 AR A LA O 9 T
VEZWE 2, FEA WM T kR

(1) HWREMEELLRR, BINE L
R TEIR R b, (H R B b WL ZE AL 1Y A2 b 2
ik B AR A BB A, AN, Porites 1wy %5 £ B Hh
JIT A LS B B T 2R 1Y JEE 3 K ( Barnes et al.
1988); B &= o Pavona gigantean F1 Solenastrea
hyades & % & B #% h BE S 85 A ( exothecal
dissepiment ) P& IE1E B ( Gagan et al. ,2000) ; K
V¥ Montastrea annularis 15555 & ‘B B% & BE AN AR N
b ) 484 JEE 1) 25 B ( Dodge et al. ,1992)

(2) R B RS 8 B 2 PN B 2Rl
AR OGFR o A J] 40 9 52 2% FEL O A7 1 40 % 3 5%
T, IX SO B A5 2 B ] A (Buddemeier,
1974 ; Buddemeier et al,1975) ., Barnes 25 (1989) N
TP ENTR R Gl SUE S Ak e X G2y
FARE X ] — Porites At )1 41145 T — F: 51 X i £k
F, 5 R S AR R AN X SR A 1 LA X SR IR
S IR T A A R0 % T A, T H A X SR IR
I A ) kAl . 48 UL, Barnes SF A BT AT
ORIV 4 J] 19985 B 2% N AR A TR 20 % B2 45, OF
AR PR Y IR X 5 2R [R5 % = 4 7 AR B

HJCRR 22 )2 kAR I X S 2k R & InAE — i TE
BCA ) —HE G, B b B 40 9% B2 2R RE AR AE X 5
IR R R BGR T4 Sk s i B A Ak al S
AT IIAR R 1Y X 2 AT A R R AR R
SR AR B BCT B A SR B0 X OB HESI TR
[Fi) —F- T F SR A R 2 17 AR 1 4 2R 80 X Bk
P8 An SRS AR T o [MUASF-, e e i Al 4
AR BEAN X B2 HRFNTE [F]—F- T |, Fe & 45 R 2
X B R B AH SR SURMBEANTE R . i LA, 38 - #i
B TERE AR D B B S I AR AR 4k
PSRN S 2 22IP S €= 3 I UE

(3) R B MH LRI NS T, Barnes 45
(1993 ) 3T Porites HREWFFLLR 2 — B # A=
KA, 73 = A0 9K . O A Pk e 22 43
WL T, A 1 EAR QIR IATEC A E
% IS A B, A0 1) R s B I R A
JEEB LA Dy J e e b 58 A8 1) b 46T (H6 T+ B Ae
1 ~2 KN 5EM ( Barnes et al. ,1992) ), Z A RIE T
APV, REDSAS L) M A7 J& 300 R o) 300 4% o
2% (Taylor et al. ,1993) , D fo iy A% BE A5
INFTA], AL HY 5 | Y 5k 38 pR AL (forcing function ) Y
A& — IE5% BRI, bR R KR e /MEL 2 01t RAE R
AR ) , R AERRNE G, 1
FRTR] S0 RO, Eh T S35 B A B A A A
B BN A KR 22 5 (& 3) I B e
R % B 2% 5 e 14 9 3 PR 50041 22 ) ) R i) 22
(apparent time difference) P]EE/NF 1 H , 1] §E &
BAELL b, BRI b JOR B
65 J3E 45 T ISP ] 1 2 S LE S ML) T A7 7 174 s Bk

(4) BB HAE KSR R . 7E % U
B R L A AR SRR S A0 2 2 2 i R ]
ZWHEESL R R Z 5, Bames 55 (1992) H IR R 5
HUBFTE T I R A 2 R AR AL, TR 4R Y AR 2 R
J& TSt 1 AR Y B R CRERRE ) R OC , A3 ] e
PR B AN (] 2215 FAE 00y # A7 OC & (Barnes et al.
1992 ; Barnes et al. ,1999) . &K 2 EE I A4
B HARRE AT DLRRSEAN W 8, TS 2 o A B
Pkt k)2 R A Lok AHEIRZI 0 %
SR AL &, WP s 2o v A K AR
E AT, 20 o 30 440, el & 1
ARUDRE S AR H el S At 177 AN S A A 11
AT AR LR KRR R A KA
CBRAKFEAL AT FEAE AR KT LA AN T
AT B S e I R P AR KR ) — IR EE R R



150 oo R

i i

2008 4

7_
oF  HEL&MAKE
a: R=1.00 b: R=0.50
5 ¢:R=0.25 d:R=0.00
m
> 4
H
= b
.I'_' —
r 2
1_
0 L 1 |
0.0 0.2 0.4 0.6

WA R R /AR e Pk R

P 3 B RSSO I ik 3 bR 505 A A T 00 2 R A
Z [AIARL AR (1] 22 VR BH] A 22 J5E /- i AR A R G 2R
(Taylor et al. ,1993)
Fig. 3 Apparent time differences between an annual forcing
function and annual density bands generated by numerical
model, plotted with respect to the ratio of tissue thickness to
annual extension( Taylor et al. ,1993)
P 6] 22 B 1 i & B A A KRR R A R LU
(R) P[] T AN 7] 5 485 1] Sy Kl A58 e ) T 52 36 e K

Apparent time differences change with different ratios of winter:

summer extension (R) ; Inset shows the sine forcing function

(Ma,1937b) . Ak, THEESEAT I & Porites iX—Ef]
JE—IF PR 0 R T 7S i R, R 4
A AR I R AR g DA R IR ER I8 4 ] 3 2% i
£ (Knutson , 1972) J5 8619 . TR [EA & Porites 4F
AN A A AR 3 1 /KR BE 22 1] G R |1 B I
E UL 1987 45 (AT, 1987 ) , B ORFFAEAE 90 4
BN T PUUD Porites 4R A K FNAE -4 SST 1y
Gt R R —Fit R REE T A48T
RIZME KL (e FAFAE, 19965 Fe FAF5E,1999) .
Lough %5 (2000) T ERE—ETLE Porites SR26 A
AT 1 2R 2 /KR B2 1) 26 R 5 AR 22
ZiR (Bl 4a) JFift— DR IMHE Z B IE KRR E
LR B AR Y AR BE R B A H P 343 KR |
B, AR, AR BIETEEA XM E AR IR
ARV X5 AU Xof S B e M A A SR8 52 i, (LT Al
) 8 AR R AR OC AR TR v, 1 FH A 1 2 AR B
& H g KF- 10 B2 (Ma, 1937b) |, R 37 R DAAT 42
32 0 A7 X S AP 7KL i 2 Wil B JBE— R
T AR R AE KRN D EER R,

SR, KV VE M. annularis ( Carricart-Ganivet

2004 ) (&l 4a.4b) . Diploria ( Dodge et al. ,1975) M.
cavernosa( Draschba et al. ,2000 ) B 8% 2 P4 4E K &
SST HY K ZR AR AR, IF H M. annularis 5#4%
PEAR A AT iz i ] 1 249l T AS 2 AF i IR P-4
R 71 A 2% 5 & ( Carricart-Ganivet , 2004 ) , X =
AT B L I AR AR R 2 KL B 5 AR K
ROV FIOR DY P 3] % AR R O 22 AR
R it A R DR e [] I J ) A A SOk 4 DN T
T80 (Ma, 1937b) B2 A AT AT . SFse B, oK
SR ARG P A AN A 2 (] A R A 3 R
Hh ] —J@ T A A (6] ok 20 5 16 3 B 7 AT RE 2 AS (]
i, Lough 1h°F Montastraea Porites ‘B % 2 P A= K%
55 SST FEAEAR R 5% Z2 W HR AR Jir PRI 7 36 7 7 S
BEAE AR R 27 (D NEAE) o WiFER e
P b B 25 S T3 T A il OAS W) A AR A SR S
Porites "= 17 5 W & 3% 4+ 4= 17 25 [A] ( Lough et al. ,
2000) , 15 M. annularis 4= 1752 F) 5 169 B4
T B B ( Carricart-Ganivet, 2004 ) ; 76 ¥ 7K 5. &
THE B R, Porites FiI Montastraea )45 {1k 3 2
(ESIL I e i MR M A KRR, J5 —
HEMBEHEKICR, K 4e) #IG K (K 4a) , HE
MO, T2 B Y S AR V- 1T A B 3 =i 1), Porites
PALRE ) A 22 1Y , T Montastraea 554K HE JJ Y 1S 52
RAAE V-8 d e v K U RS 3 i (BT 4b) 5 Porites
FEEG AL 5 B B ) 2R Ao R LA sl i s 4
ARH Y, 1T Montastraea W2 FH 85 Ak 49y 2 14 370 1 4%
JEE A Rl N TR AR AR (K] 4a) .

(B T 0 2, ) L T R AR T RR ML
annularis B HENMEA KA SST Z M GETTHR R 2
FHESEATRY I H T RE By iRk =22 a) b 37 s A A
A% P B Fr 3 % ( Carricart-Ganivet , 2004 ) o SR 45
55(1996 ) Fl Lough 25 (2000 ) A4 16 R W ATE[R]
— HZR b (HARMEAR 52 04 V0 1 Sol R i v ) 3 e
WIREA S R G S AFTE AL PR BS , Porites R 2R PEE KK
RHAE- ) H B Z B AE 1Y 2 3 TR A G E R
(Lough et al. ,2000 ) 3B B L2 B % A= K 1 2 )
R TER BN PGV Porites RAF UK Lough 45458
T Porites SR A s 7K IR K 21T 20m, 11 5 A Fifi /K
WU, R BB 2 —H E ) —
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Fig. 4 Scatter diagrams of skeleton growth data of Porites and Montastraea annularis

vs. sea surface temperatures
(a) BHRE R S KR B EUR GAE T R MK I B A C R (b) BRSO f R L /N R 2 IR IR L I G &
(o) BB EMEMAERKEZRNRR. (a) FREIIRIGVHED M A KR HIG KR Z R MR GEFERTEE,1996) , HA Porites
$¥E5] B Lough et al. (2000) ; T4 M. annularis 45| B Carricart-Ganivet(2004) ; (a) Hinih b i BUEAR ¢ R B A i a =0. 05 (19 t

K, (5 2 B B A R SRR R

(a) scatter diagrams of skeleton density, annual extension, calcification rate vs. annual average surface temperatures; (b) scatter diagrams of

calcification rate and annual extension vs. annual maximum and/or minimum surface temperatures; (c) scatter diagrams of skeleton density vs.

annual extension. Broken line in (a) represents the relationship of Porites annual extention vs. annual average sea surface temperature in Xisha

Archipelago ( Nie Baofu et al. , 1996) , and the other Porites data from Lough et al. (2000 ) ; All the data about M. annularis from Carricart-Ganivet

(2004 ). Data from the Caribbean Sea in (a) did not pass the t-test (o =0.05) , but the annual extension tended to decrease with the increasing of

annual average sea surface temperature
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Review on the Study of Coral Skeletal Growth

ZHANG Jiangyong" >, YU Kefu"
1) CAS Key Laboratory of Marginal Sea Geology, South China Sea Institute of
Oceanology, Chinese Academy of Sciences, Guangzhou, 510301
2) Graduate School of Chinese Academy of Sciences ,Beijing, 100049

Abstract; Skeleton growth has the annual, month and day rhythms, and the skeleton can record geological
history as a paleontology clock through its growth rhythums. The discovery of annual density bands of mass coral
skeleton had a profound effect on coral paleoclimatology, and many patterns of density bands have been revealed
throughout the global tropic ocean since then. At the first stage, people tended to explore the control factors of
density changes from the environment where the coral grows, but they did not succeed. Since later part of 1980s,
some researchers have focused on the skeletal architecture and integrated the signals of both environment condition
and skeleton density bands to reveal the mechanism of skeleton density changes, and finally a model of skeleton
growth was developed which can explain the almost existed patterns of skeleton density changes. The thickness of
coral soft tissue layer is a significant parameter because its variations relative to skeleton extensions affect the
density patterns, but unfortunately, it has not been got enough attention even now. The relationship between
skeleton calcification and photosynthesis of zooxanthellae is a controversial question, and the mechanism of

calcification is still being explored.

Key words: skeletal architecture; growth rhythm; skeleton density; extension rate; thickness of coral soft

tissue ; calcification
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