A My, 39(2),279—284(2000 48 4 )
Acta Palaeontologica Sinica, 39(2) ;279*284(Apr- , 2000)

WAL R IR RIS EE A5

MAR HEk xFe
IR 411201)

(IR 22 e

VeSS

RE IRl AL T U AW 2R AR R AR J% . RIRE TR o A A HFAE, 7] 73 0 6
FH2ERL, AN (A AU I A A AN [R] () oty MU PR B b 20 SR O R B UTRR PR G . S8 26 AN 0 J2 IR 5 H e T2 AU i

HER R Y], X FHOD AR A EE AR E L,

xR AHE RHREE REL W

1 gis

]

jull

MR AL AR E T 5 455 ] (Givetian)
AR (Frasnian) , 5 B BL B 4 TR IR 0
FH 2 T S 4R AN, AR i R BRI A
) RN 2 S A Z AR (biostrome ), 3X
SR F R TR e A AL IR & b AR
U0 IR RS p: 5 Mt = N s D)= VAN =S 4
DRI T 572 o A (] 2t s RS [ 262 0 S AR R AE o A=)
U AR ASRAE A B RS T A AN )
Iy NN A

A NNt

e WA R FOBAS 4, FEA I RRA,
2.1 FRFRNBREFLBERTE (ER A Bl

PR ARCER b AR A HeR 2 1L 3y
FFAE, R 2L B A S ARG B 25 HE)
BRI A B 700 L b DA U5 S e i A
T AT B A R R A 1. 2 AL By AR
500, Hrh AHL M BeiR Y o 4020 D E A58 4RI 24
5 1020, Bk FBCIR B B>, sk A IR Rl
BB HAE Actinostroma, Stromatopora, Clathrod-

ks H #A . 1999-11-03

ictyon, Stromatoporella % /VHUE , H UK /2 U &
B, AR 3020, EER Arquiastrea, T
20780 em WA KBRS BRAR S 53 A e D B
FAPR DT B HES L 4. Pseudomicroplasma, Temnophyl-
lum, Cyathophyllum L PRMRIMEN Alveolites |5 H=
YR 180 Ay BelRs Tk, B AR BT
AR BRI i 226 i E a5, B,
XRTER AR Fh B (BAEECE B S Oi Ay
RAEVEILF,

2.2 GEICRIREAFNIG TR B R (5 R B B

i)

XA LA S BRI 0 ORI AN 7otk i J2
FLHHRFAE, H )2 U R R AR Y 3560, 38 78 A2 4 DU 35
W EAY 2 DIERE RS A RE K E
i) 50907247, DARRAR S LR T4 41 T BUAY 2R
e ] HetR A2 P DO S R 24 o A B 4006, 1
. Argutastrea W) 2R 2 307, Endophyllum 1)
SIRY) 1006 3% BB AL 1k ) B 25 DL R OB
L ER A ERIE SR, HAR 530 em, IR
M A lveolites, Classialveolites f5 A=) &1y 87,
BHR AFER SR, R ALIR R R 307,
ZAFAEMIE Z L, AR, BREE R &0
BA Stromatopora, Gerronostroma, Pararellopora,

AN, BHCARME Thamnopora, Cladoporas Alveo~



280 oA

¥

39 %

litella, Disphyllum ; *oUR U S BH Temnophyllum »

Cyathophyllum, Sunophyllum &+ Z & B i &

2 Stringocephalus, Atrypa, LA KRB R H G .

fE 2R RS, EWFREE HELRZ.

2.3 BRI R G5 R BAL BB (R C
Bl

X RAELL R B AR R A 5e = AL R
FAIE, J=SLH 5 S8 PRI I A A 1A AR 4 AR AR
BB, BRI K IE PR B 4 B R ]k
40%0—70% , LABTRRF=IBHL TR T BUA JZ0RAE A
] AR AR o5 A B 40028 Ay, P
Ak Thamnopora 255 30%, Classialveolitella 275
7%, Alveolitella #4115 3%, JZ2FL B2y 5 AW B
40%,@7&[%&5, =4} Stromatopora, Clathrocoilon~
a, Gerronostroma, A Alveolites 29544 &
By 107, A2 5 R LR ARBL, HEAh, M AR A
FAPRDA S IR E Disphyllum s Temnophyllum ; §) & H
Chaetetes; i & 25 Atrypa, Athyris, Stringo
cephalus: LA M R B E G B #ERSE,

2.4 RIKREFLBRERTE (EHR D BE)

X LAAR 2 W B2 FL B AFIE . PR K
=R =L B, AR ) B o) i
g5 AUERIERER  REETE R R HTiRIk, £
Wy 5 R IR A 1 30004000, A4 B 4B b AT 3K
7096, XISHER A4 B AR A, 275 REFR Stk 1 AT 1ot
W, PUHTH LR K BERE AR AL SR D 1], i
W P R 3000, PRARME 5 B AR Y B
50%,,E\ZEF'7]‘§>H(E’J Thamnopora 5 25% , Alveolitel-
la 5 5%, BRBY Alveolites 5 207, J2FLH 5 &
YRR 407, A EERE AN L RRERKIE
E AR 510 em B W BRI SR, W H Tru-
petostromas Actinostroma, Clathrocoilona, A
A2k Stringocephalus, Ilmenia; DA EIR A
g & AR R 25, A AT R XL 2 AL By
Amphipora,

2.5 EERREBABERME(ERE BHE)

X R LA G OGS B 2R 2 AL R ONRRE B2
FLIREE LAY B8P R ARV & R ak
WA 30006024, LA K e R TR 4100 2
AREE G Z AL A ey 8004, Hirp 60060 2
JE 110 em, 55 10— 100 em BB DR, 20%0 2
#3710 em RYMIEBRIRECEBRR, BALREHE LR
H Clathrocoilona, Trupetostroma, Stromatopora,

WL RSB ED A B R

Plonocoenia 2%,

Stringocephalus, Ilmenia, Atrypa: VU $F 8] Dis-
phyllum, Temnophyllum; IR Thamnopora,
Alveolites, Alveolitellas VA J2 I8 JE G H A 5%,
AEDEMILZESLE Amphipora,
2.6 SRERIRTE (R F B

X AAEREA b iy 2 B A AL AT Y A i
WA 6020, X PR AL I F 025 1 R L TR 4.,
B BN AP, BT T WEE ] DL LRI,
P Z A R 2 s 23 R/ A LZ K E LA JE K
AN s A eI, BTk, SRR
TN 2 A U Z RS O —FhRFBR I « B AL B A
Wi, XS TR A — AR S0 Hh w WL AY B
Wi (HRSFERIL 5. B 7K, i LFi
BHEEDA,

3 SRR AT AT

3.1 A #gE

ANFR U R 2 L B A i SR AR AT S A A = B
THKFREE AR, 5 RS T v Y J2 IR v, 7] I
B (FEARYE 1986) , HofR = L A0S B e [m] T pig 12
[ A PTIR A R R SR B PR B Y, AEAE KR
TR AR B IR A AR R 2 B A TR . SHRE A0 fe
JE AR LRI AE N AR I K & R R

A UG E W B Y BT AR EL AR R AR
v e = U B o 5 e VA R AT
BREL & i 2 I\l s B B 0 At @ T R R
PIFREE (4R 1), W T X b 7 R4 & HFE A 5
e UM FAN A S5 B2 HIWT Jy KA, FErp Bt
PriBay« ZARHE A A BE R & S AR N B TT
B
3.2 B

BB R R L BT S RE 3h G R AR K T
TEHELE TR 4 JZ AR A o WL 3 (BRI 1986), 3T
BRIG BRI 52 VR 3 39 [ 5 3 R 5 b A 45 (4L
DL 1987 AW DR AR S . i f2 28 7 1k A g
5 BRI 4 $r W L PObR 2 L s ANk B B
i s 2 1= VNN =111 R RS OE S WA R SY W7 VS B/ A
YRy RE ) He )2 FL R B AUARE I 5 )2 FL R
/) EBIEH R KT A AURE, UiBH B AUEE R TTAR I b
B B g . TR R TSI e B> 4 24
ST X — 2,

U2 A BURE AT R 30 0 Y94 B AR AT, X
RN BE e SN e R DAL OB w S e SO Lo o8



BIVRLILSE . IR AL A8 TR IR R O RS EL T -

L WE PR A TR TR S A
Sy A (3 EAR BT 1996 1230
Facies pattern and reef development in late Middle
Devonian( Qizigiao Stage) in Hunan
Lo9Rgenh: 2. (s 3 204 A5 A flis 6. SRALME: 7. f
ZYE: 8 BRI 9. 7aE : 10. Eh g s L1 FHils 12 4R 15 18- 3L
L4 BOBERR: 15 Tl 16. 56 4 17 BAk: 18. Bk 19. 35
520 8 1120 s 22 R IG5 23 A 24 GALAT s 25 FF
526 JpiR A 27, — K 28 TE R 29 WA 30 TR AT s
ST BHGRILI 32 (14533 JEH £ 34, KOF 535, F B
ML TR — AR R . e Bk LR o
TR A B AL RS, 7R B B BURRAEAE A
BAE A BURER [ bl — 00, FE9N ) B A RUBBAE R R
15 B BUAERY EJ7, B TUREA AT EE ), B LR A B
A BUTEER kA, AR T BR2R Sl
SR M BEVE — S A A (R L),
PG LT iR R ER & MU h % Jim MR AE 24 i
BN GRI ) BB W AL B M )R TR
ZIReRER AT/ POESEIbEIR
3.3 CHE
RERCRRARI I 1745 B H o PR AT RSB
AR U SIS AY B SRR FF SRR
RO RARIVE 2R AR K IR FL IR B BDE SR A
B W R FLR S BRI A7 e
WURAE . Wi Avrypa FIEEE AR BOE A
Z (B UL BN MR 2 T, KRR
VIR AE K & IR H AR
X JHE AR B AW S BT BT AR
Y CBTHR B 2z AR AR Sk R IR OG22 4L W E
(L L), Al B AL A7, X LE 3 75 AR AR AE B
i YRR 5 M GO o B (R BE (RT3 T A PR 85
3.4 pHEHE
BeARRARIAAE RREF RS LU 5 . IBRAR

i 2 LR RAPRS (PRI SRR )
Preservation states of some organisms
a- )2 fL AU B2 R B b Z LR ) B R
o Jpi 2 ST I i) E s d- AR 2 E 1 HE B
JEFL B HBAEARAE ) 2= BRI, XFLESLH

FRRRIEAR R, Bl R R 5 — I
Wit EIFAG A AE BB R Bk sl 48 4R (1 ] 2a,
b), BB AETEARRRI G A RRYE X Fh AR AR
SIS URAE . (2 SRR RARII I = AR
F B — Wi i, B ARRE B 3hiA i TR A
T 24 XL 2 FL B B R, 2 B HE R J A P
JRIFRFFER,

D RURE A B AE & Hh  m) & Hb Py A A X
S0 . T RR AL M L 0 T B LR () D R
PRI W S BT ORI S BB E 5 (F ]
D).
3.5 EZ&UE

VIR = L R TERE JS LU PR A B4 v A
(EMRYE. 1986), CAIA E BN K bd B4,
W EAYE BT — K (EIE 1), Hob e &
KRN EH A, TIRHR AR R, Je a0 i
TR, b M E R BRIRER & b ) LT E AL
JRFRRIFSE X Bf B AU A I AE T AR EL 1 2P
SR HRZR S L KT RRIVE 75 Y 4 [ 6 L 2 0
X, TERRARBRAR 2 & 4 45 b ixX Feh 26 B ) 2 bR A ]
K B R (EARBE, 1996)

Playford(1981) 4& t i 2R 2 FL K 2 A 16 7
KE/NT 10 m BT, 2 Al 15 m, 5
1S, AT LF) E AU S AR R SO ) Y
HE G gUz—R H i, KL% (1994)7E
E O A AR 4 6 ) Tt 3 R — 30
%
3.6 FAEE

H W5 4% TR A I IR L RE A B TR R 3D
i K3, e R B A A 1 Rl R AR HE S U A



282 PR /|

39 %

¥

BPRRE T AR, s/ B AT RE 5 KB R
LR W — T R RV KA AR,

TE T RS H W 2R TR I e 2 4 R B — 4
IERELA I AR SR AT . S0 T A
AT EHAAS, TEEEERRN T A — 25
IR IR s > IR oa v A R R R ) i 2 2 e
PR, W5 b I g o T RERY AT AL TR AR
(bank ) B il bk B R

TEPGHEA B RAT (Zafra) K BLA ZER 2L 1Y By
7%ﬁ%ﬁ:(algal and archaeocyath reef mound ), fiff Fr: ff)
FEEAARE R BB E AR s, HH0EE IR
P A2y AL, SR EE R N R B AEAR A
B[R] 5B (Elena Moreno~Eiris et al-»1995)

4 RARTERS LE

4.1 SEYFHERIRTEE

FEMIRFIERY X AR LRz, b AR & 1k
A R 40000 EoRAR &, 400602000 h £,
2000500 K22, SY LA R AR LR 4 I
D, s 25 R IRMELRA LB s CRATIR S DL DA A5 A0
B N T2 FA TR AR R A K O UF Hh A R

® 1 BRZREEAWFER X
Comparison of characters of the biostrome types
A #UffE B AIRE C AUffE D AUfE E RURE F AU

AHWPRZIL R RE D 2

R MREAR BZ RE B2

AFEIRETL R L BE RE EZ &

o] R J2= AL L Rz BE
HZAR)Z AL & L REgE RtE R
MALZ AL HR L REEZ RmIRE

TSR BRI 28] EZ o &

BRI AR ] Bz Mz BZ &

BRI 8] L Bz MRz RE &

LA P S S L )

R & 2 & & L Rz
i L2 AU W EW AW AR

fE A MWW ER WL W

E A HROOWIL WL AR SR
BRAFRZS % £ BE ¥ & 4

4.2 HERBIFERINIEE

FEHERZXT UL Rz,

MEA BRI AT LS Rt AN A BURfE%
FRENY 2 E AU, A AR KSR, X
Foftidh A2 P IE A H PR R R AR s At E A . F
TR FUARCRAIR B B BT B — AL R R 2 H—
WA H R RV EZ LA XS E

R B ZZARERIREER AR

Comparison of environmental factors of the biostrome types

ARiEE B AURE CAUAE D AIEE EORUAE T ORUAE
FRE PR FREC B0 BRI BRIR R
el mAE EeAE BUKRE KRB KBE B
- ME RIE O ORE ORE I L.
WE mr o omE WE mE o orm 0T
Mgy A nfEgE nmgz A W A
SHEOEFR OEYW  EW AT OITME EW
ot RE RE FE RE AR T

5 JLANXY sl

W B R A R IR XTLE
Wb BN TR RS RIRER A i 2k, 10
B HF & 2 5 2 = K-35 W 3¢ 5w b 1) AL
PEM 0.5 km AbZFEad, Wi LR GG, AT N &
.

ELVG R AT B — 2R VG R S R =
1200 m, AEAY AR o5, AR ERREE 10 m,
gAY B AU, TR AR ) 4 UL 2 PR AP IR AS R
BN T ERER PR, AR 552 P A O AL D
BHEIE A (SSR), 2 BRI Z T BEREEH
EREA (BT VR 2Kk 30—60 em AASKL I
PR 2 AL B 38 A VF 2 58 I 1 0 e Y g 2 28
Stringocephalus BB SEI R TRk 22 M HEA (36
K 2-d), XEHRHFFE GBS

WL BICR M, FEAZEWTE 2 km, tHA 2 AREE
Heg, 6 2, FRE0.8—2 m, REAKA 5 ZH
SRS D IR, e LR — 202 E U, X TRy
AR A=) DR AR S HB B7R 1 IRRE B R 5%
fF. O BEZ FAZ R HE 2 HRAA IR
Hz i KA A= FLZFLE Amphipora
WERMNZ A1 ZE A BCER A 2 00 BCIR AR AR 3 A0
JRALHL, TR A A e Sk 1) b R i R B [
/NS 7 SN P L S s R L T SR S
Stringocephalus: ¥.5% 7% K 2 KM 1) b (414 2-
). PLEBIRRM T B RRAIRBEFRER, (5852 X
ZHD), e b B ER BRI R A Y
Qs L A A AT Skoliothos » 3X 2K ARAR
TR A 1B B AR RS

Sl B SR T P 2R AR Y 22001 DR TR
B GIRITI = RE Y, B il A B A A 5%
PR HIESE a] ] REAC TR AR Y 2 Rl o 2
TEROASGHE, InsaE, G, R EE & b g R
BEIH 2 km A= IR ICREEAGE . HRETE(R /K2

5.1



%2

BIREDAE 1R Yo 2 20 AT MR 02 IR A ) 0 LT 52 283

TR TF I 25 TE B B /N 2 AR . B
UL SN RIS )= N SRR 1 S ) A =B: R ES)
PR EEJR N 27—, 8 85 S PR B A W v
() S bR AR A 15 2 SR R A A — B 47

5.2 #HARE OsAnY RE B IRIERIXTEE

SRR E=ip e i VAR =R RO Ry I
VAL LCRRIRER & Hh b W 2 A B M ZR T S AL
EL VR & H 0% VE U B SEr i 2k (1A 1),

B 2R R B A, 43 3 2, Z (2 e
Jo St KA R fl KA T LT e s Jeile I
ERiE FRET B4, GSHETERRIUT R
JE 3, AT S S (DL, 1992)

WS IR 22, 20 D BURER E R,
JBEE5—10m A%, KEMEZ B AR IKE. £
JERFLZFLE,

B A 2RI R SR TE A & e EEA =
S BAEEHARIE FEIRRE TRV EE &
WEREAY) . FER IS I — e B ARG .
IAEIRER AT . R e 45 I B i R SR (it T AEW)
2 FARIE” (LB, 1993)

W 75 9 S AR A 455 00 S5 30828 EL 2R I A S 4R
WAL, W2 3E S B O A AEZ) 20 km, BATZ
(1A 2 B ARSI SR (IR 1) I8 J2 AR,
(B AE—2 REAEOK,

AN X B S5 [ FE G HH B ZU A LA B E & it
NGARAE RS E P EATAE T R4S B L& SHE -
WA R AL EKE G SR, 2
GG A R 2L, Raeh D EBORERAR
RESCIE NIERCAY D BURE SR E AU, B B9 ih % )2
RIENEAKRE .

5.3 ERBSE.Bi#% T ROBRERNXIEE

IR T A0 & A b 2 %A ZARTES
22, N B AU, o A B, A BlREY o —)E
A0 m DA Ry h i, NS A A S R R
) A BUREJLFAEE . A —0 ZREEE 5 m, 8
C AU, RIOZRMEEN L m. & D BUAE, 5
B S PR AR 2 R0 S YR ) B AR AR R 1T L2 AR
Z E¥INERR A =R SIS SR F E R
FLZFLR. Bk m R RS TERHEEY) .

TR JZAR AL TR AL & M 2, 1 igk—
R TEIRN S HL 3.5 km > AR TSR U B
N A km (B 1), WA F 0] & 2 & b ZARiE
AHER AR, BEA A BUREAN B BUHE. MR T T A%
Ttk B A ML P P A T LR AS TS S IR R B

JERARE R AR, HLrh B BURERLAS N ¢ BUREFAE N
D ZUfE,
5.4 S ARHBERENZ R iAERIXTLE
HAEA 4 2. 80 3.5 m, i/ERA 30 m,
HEMNEPIZEDE TZHEE 96.5 m, LZEE)E
81.9 m, MBI TIRAL G AIEAY 13, sbab
bR N =00 B BURESN, 5900 A TR, R AEY
MECRAFAE G A TTAR b JLAE AR IR] A AUAE,
XTI EEAN 1 ko, XX 9 4 ) e B4 A T4
FRRT EEBIFZE (MIAELDL, 1997 FRFR  BIAMEE » 4331
HT R AR P2 A LR A JR T A A JE R TR
TR /N RV () 386 K P RS P S A 1) T 4
VLT 2R 1) & /M A} 1) AR K 2 SR 5w for
BRI PR, ERERX I A B RAE
SRR B RPN B SRR S ERIE (),

6 Zhi

WA 2L JZARTE AT 73 6 TR,

DAA LI HARSZ FL B T 8 = AR (A 2R ) AN
LA BICR IV K B 7RI AL RO /Y 2 AR (B AL
ffE) R B G AL B G R+ JFH A
DGR I VR b SR B A, A U
A AL AN 2 6 GREAR DL, FE A 2t Ty EAR B
AR B SR BRI, X PRI AR
7 (R R LA TR B Gl EEAR AR

LABCIRIVIANZ L B 2 4 =R (C 2L AR ) A
FAEIE G Huh G A 2 i T OB B AR AE R PR, 73 A1
B AR AT SRR R R, DL R BRR )R LR
N ERZARAE (D BUHE) LG RARIZ LR N £ E
AR (B BUHER ) 73 AT FERRN B HL i JR) FRARRE R 52
JaE AR BRI, LS N £/
JEARAE (F AU ) A B MBI B e A R %
. HArS 2R —BRAE G I G mfE
i, BFFEX LSRR A X AT TR ER 52 55 vy s
PABOH T 5 A AT R

22X X B

TARYE. 1996, ARG A A s O JE AN F 4 P E AW S
AU VR AR AL 117— 140

PR, 1993, IR HTAB E 4 R e At AR Wi A= K 3h 220 5T M
JFes4R, 67(3) 276 —286

KA 3 K% RIFIE L 1994 i1 R 37 A B 46 mh U8 A A 74 1
HTEREE A a4, 33(6) . 739 754



284 PR |

¥k

39 %

HIHIL, 1987 Ip e AL TR AL T Be e AL 25 - P I B 22 e e
SR E BT R T LR SO 5 LS B L RS
A H R - 185—224

MIAEIL 1997 IRIHE KU 4 40 A= W TR A X LA - oy A= S 4l 36

(4).525—535
HEAGUR, 1986, A AfURTL AR ESRE. Mz 54K, 10(2) . 127—
134

ROLAL, 1982 18] 5 e 4 AR AR AL A R0 BF 9 - 0 il S B

g, 4(1), 11—18

Elena Moreno~Eiris> Antonio Perejon;Sergio Rodriguez ; Santiago Falces
1995. Paleozoic cnidaria and porifera from Sierra Morena- Edited
by Antonio Perejon- VII Int- Symp- Fossil Cnidaria and Porifera-
Madrid. 1 —68

Playford P E, 1981. Devonian reef comprexes of the caning Basin, West~
ern Australia- Geol- Soc- Australia; Fifth Australian Geol- Conven-

tion-

COMPARATIVE STUDY ON THE MIDDLE DEVONIAN
(QIZIQIAO STAGE) BIOSTROMES IN HUNAN

LIU ZuHan. YANG MengDa, LIU Xing~Hua and YANG RongFeng
(Xiangtan Polytechnic University, Hunan 411201)

reef s biostrome; Devonian, Hunan

Key words
Summary

The late Middle Devonian ( Qizigiao stage )
biostromes are well developed in Hunan. Six main
types have been recognized- The biostromes of differ-
ent types distributed respectively in different locations
on the Devonian carbonate platforms or the upper
parts of the platform foreslopes under different depo-
sitional environments-

Biostromes of Type A are dominated by abun-
dant irregular massive stromatoporoids as well as mas-
sive rugose corals forming organic skeletal frame-
work- They are located at the narrow edges of carbon-
ate platforms or the upper parts of platform foreslops
and presumably developed under the clear turbulent
shallow marine environments- In some places they
formed parts of the flanks of marginal reefs-

Biostromes of Type B are characterized by having
nearly spherical massive corals and encrusting stro-
matoporoids - Their distribution and depositional envi-
ronments are more or lass similar to that of Type A,
except for the better endurance of terrigenous de-
posits- The biostromes of this type are found in many
places below the biostromes of Type A, formed the

bases of some marginal reefs-

Biostromes of Type C are composed mainly of
dendroid tabulate corals and encrusting stromato-
poroids, and distributed in the wide area close to the
margin of platforms- They might have been developed
under weak-hydrodynamic environments; occasionally
suffered by storms- Somewhere: these biostromes can
reach 20—30 m in thickness-

Biostromes of Type D are dominated by tennis-
like stromatoporoids and dendroid tabulate corals-
They might have been grown under restricted shallow
marine environments and distributed in the areas dis-
tant from the margin of platforms.

Biostromes of Type E are characterized by hav-
ing thin lensTlike stromatoporoids- Their depositional
environments and distribution are more or less similar
to that of Type D-In some places these biostromes
could be developing continuously and becoming small
patch reefs-

Biostromes of Type I are composed of bluegreen
algae- They have been found in a narrow belt close to
the edge of Devonian carbonate platform - They might
have been developed in the light penetrating zone, and
growing upward close to the sea level -

The biostromes of Type A and Type B are close~
ly related to the marginal reefs;that they can be taken

as the indicators of finding in situ marginal reefs-



