


277

HEFEE O wh R At A R HEH R

RBEE:

k=4
HYRYBFLEMHNET osodiyduy HmmEAyEgy | PAEERaw | RS
ZWGT AN CRERE T HGRWH T I WA BT 2 RATR | WRENGTEY
" , B
WATUTURE 0400010001 | g BN B s T 520 8 L 0156 FRE | e
WHES os0dosvwosrg UHHHY 91005 UTTHHL DS | ooy B £
-oyoving GHBE I FLEGHRE sopofyonry | BHGEUES XU H U T ITHY REUAGAAH
TR
BEUEGF AN LG R HEY Y sy 531110241
Mg viodoowosrg sansjosary ‘owostsousy | B BIGENLC GG EH E Y GEBGE B S
T
BEUKGFITYE YEWEES NSRSy % | puE® wnipooisvyds
BT wnporossoyds ATERRE somosory | BHGYBGT CRRNEMREI GRMYyyy | A i
R RGN RGN B _gwa L1
“somsjosaty WHCE K orouodoroy WHIFHY | BUM WSHNZHEGTHLEU Ead d Wiy | =HHRAT Wi
B A T HABMNA sorsjooa1y a oo N o E RN
S I S YW IEE eoproutin TRE AR TN FHM TEEE | 7 HRZS ARy
e Ey
GHGFAR G vdluy “WHH FEMGEN BHEe yug | ~oX RAY | ayamgimes
SR G S RS S E Y S HEHZHAGTEY Ty | FOAREGT | HRIANEGT
TN G F oM W% m¥TE B

01

=M

B3

wasyoiq ndnojyng ay3 ur sdanjeay 9RO 1 d|qu ],

LHBHWRGFHOT 12



278 H b5t s Eicd 1993 4

&l [V ]s[@ ]« ==]s[@]6 [2]7[ F]s

B EpgaEsrmE

Fig. 1 Microfacies distribution in the bioherm

1BREFLHR; 2. 2REFLE; 3.Stachyodes; 4.Hexagonariay 5.%H; 6. KRS
7.Crinoidea; 8.E1{k4%Lr I

1. Massive stromatoporoidss 2. Stratified stromatoporoids; 3. Stachkyodes; 4. Hexagonaria
5. Algae; 6. Tabulates 7. Crinoidea; 8. Monosomic rugosa

(1)—(10) 7r 10 /48 (microfacies)

2 BEESEAERKISHE

HTAY RREEEANER, EEDRER T —EE KNED RIS R K.
A A S 5 NMEYREE S B E. BEEYRIENET, RAHESRENEE,
HERMFFTo K 5 DR EN BT

2.1 Stromatopora-Hexagonaria #3% (S.-H. %)

ZREEYTREREE, EMZAEEEAEXNEHENEERE, ZREERD
EREAEME., BFLER, BHEXMERS, NEYHNES ESFHEES,C RAERE
B, BRFERESESKABEAEREDHEE, ZNRBHOE URIREGERE,

BV TS A Y) Stromatopora, Clathrodictyon, Actinostroma K1 Hexagonaria
£ 4 EH A K AR B HOR BER , B KR K 50cm, TR R BUIRIG M. 2 IR I B4
EREARERES, BRE—ENESXRBERBERK, THRBREM. B XEEE
BRI S B RE T RE RN EERREE AR, BSBOB R —K, #
YRR, R A B TREN(ER 1-2,3),

B BRI IEE WA, B — R, iR S, R TE R B FEREE. K
WIRER Thamnopora WIKUIREHE 2 RHA KRS, BN BKa I RBEARRE, X3¢
T IEN S, R — 1T AR &M



% 38 RBEL: WEHFSE D ShRAH EDRERSINZERR 279

XK B R EZ THRRARY, EEKER, X—&M Stromaropora
BEORRERE LR, BMEDRNEAEW T EYBOLE, RASEELETE
%(E Z’A)o

2.2 Crinoidea-Clathrodictyon 3% (C.-C. #%)

ZHEUXBERENEBAZ AR, BXNEARBREE, HMRBEAF, &k
B, MREAOIMNDIR R R A TN, BRETAFRAMERE, RABKEEEE.
B &L YN Alveolites, Chaetetes, Sphaerocodium FRE G E4E K, ER“BIB%E
A7(ERK I-4) XEFEME LNRFRE BA, XNERMIEX4&EL, EFHY
BELHAT—ANEE, ERATX TGN, B THIEREENEA, AXES
BT —MEEIHNHE. EXMTER, BEAREZBIRE, E—HHEHERKE, R
—HEX A ERERERE, ER—TE RN BB BN E @Y Clathrodictyon,
Sphaerocodium HEXAME EREAR XE OBEYKRE, EiXTBRRERS, K

Hezagonaria Alveclites
[¥] Thamnopora [ & |Raphistomatidae
@ Chaeteles Stromatopora

EZE] clatirodictyon Actinostroma e,
Stachyodes @Stringocepharus (] Atrypa
Murchisoniidae@ Temnophyllum Sphaerocodium Parachacletes CEBLE

B2 BBREXESEERA

Fig. 2 Ecologic restoration of buildup communities

A, Stromartopure-Hexagonarie EfP% (Community); B. Crinoidea-Clazhrodictyon Bt
(Community); C. Hexagonaria-Alveolites #3¥ (Community); D. Stromatopora-
Alveolizes 3% (Community); E. Stachyodes-Parachacieses Bt (Commuanity)

1) Tsien H H. XTEHBHOPIE. 1980,
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AEPBRA—TERD S X—IHARKRERERHR(E 2-B),

2.3 Hexagonaria-Alveolites #7% (H.-A. B3%)

ZEVEUL KB Hexagonaria HMILARIE, A 5 X EMEHESENENS50%, Bi%
HEEEEEAEY. Hexagonaria HAFME KPR H, E—BRAEKXEFEERAA 3—4
m, & 2m A4,/ NEBH 0.5—1m &, BIEARKSBHREHEE . ELORD, 08
N THGEIRRE, Hexagonaria EEATHRHEERIRSE, XEEKREZEEEGIKIE.
EYRESE, HABEEHRTHBIERE Y, W Alveolites, Clathrodictyon, Sphaero-
codium &, XELEYRIKE EMHEBEEELE Hexagon.ria FEEAR (AR 1-1.5),
H—F R B E LR E S, TR E4 T,

KREEVETR Hexagonaria MUNARKRRIAE KT S.-H. B¥TH H.o XEREWESR
BRBIEN R —MrE. Hexagonaria FERM S EH —ENME, EARAK Hexago-
naria WRBEBENFWN, MPHRZUE/NNESRIR dlveolites %, TR, BHTHE
KPR MEY Hexagonaria FHRIIZE, PHIE T/KEWRE, FMEAPEHHIL—ME KRR
B, ¥WT Alveolites WIEH A Bo. Hexagonaria BIRFHR 70 K Ik HiX — B BREAA R
L X XIS, MR R, R RIRI IR AR, & W M Z 2R R
i, E TRUBRIRTE, XRRETEREYE RO

BT IZEYBRNEL, A EREDRE T ALK/ M, FEBREMTFAREAT -1
WE BN B R, X—HEEWMANETEELSE(E 2-C),

2.4 Stromatopora-Alveolites B% (S.-A. B#%)

ZHEEETAYBNEERTS, REYBRREREBRNN B, i, 2 WEEER
—EANR, EEEERENES, EYERIEAGEETERT M, EROEDREEE
HRE M BN E — BB (BR 1-6, 7)o &WBRESHFEZEE YER
REFR EFZRS,

ZBT BRI R, Alveolizes, Stromaropora®s T B 5 AN BIARCIR, XK B#
RET-RHHEEVHRBAKEZ L (B 1-8; 1-1), XRERIRNRER FTEHRL
HARRE, XEARHERFEEZELRNEERLZRNROBER. XE—-MEESEBE
FP(E3),

BITHEHR, Sphaerocodium HWERMBERBRAEEREHR TR KRMBIA IR
/b, Siromaropora, Clathrodiciyon SEREF . REE, LEHMBENER R, LBk aT6E
BEAKERRYOER, ERTMEREK,. BB LLAESE TX—MHENEE, =
EHRIAKEEXNERIEAAE 1),

A BT EKEDER, BEE. AR EERRX—N N B ERT
(B I-75 11-6), KRBT ZBEENPEDZ HARBOESLR, MNEFRNS R
FHY, BE, KEMHSBETAENERBHGIENERZ, BEAEALE), BIIR
FERVNES. EEYRXMERNESERD, SMHEMRRT EBHFEIEE
HAEFARE, SMHEREMEHERR, TASSRANBERE. EWHEEESERENT
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B3 Alveolires B AFARE B4 YRS E AR
Fig. 3 Sketch showing Alveolizes covers Fig. 4 Sketch showing organisms bind
sediments sediments
a. Alveolites; b. 33 (Algae); c. EYBBERKE a. Stromatopora; b. FH (Algae);
(Biodebris and lime mud) c. )K¥e (Lime mud)

HEERRERSE, MESHAES, EHENARREDREREIELEN BH—MRE,

M OH.-A4. BEEF] S.-A. B, ERAYHESBRRENRR ER. RIEXH
RER AT R I, % KA NG, X ST YRS Ir H E RBOR B W 4
R AR, BB SR T i KRB I, B Sb TR R ¥ A T S 2 AL
TR R e K PR R IR , KB S R RS X —H L (B 2-D)o

2.5 Stachyodes-Parachaetetes #% (S.-P. #7%)

XEEE-AEEEYE, LB A MEBRATBE AR, BEYERDTR T
= EYIERTRENUNSE —BERR YT, KRERE SRR, BEAESNERE
B, AR B L B A 2 B B A L BRI B AL R L BUR 2K L SKREFER
REBTRBER, ZEEEWHELERSEE, BERNRBERNRS, Sechyodes
RO BB Z—o

BEHiAEKE Stachyodes BEEPHAIR, WENS, #EEE J. A. Fagerstrom #f
539, Stachyodes HiER EREHES, Y EH KENKRLISH, RERBCHETITR,
WRERERE (BIR 11-3, 4), Stechyodes HERA S IIRAEI AR, ([HiZfkikh
Stachyodes WES, X kK, BEEEREWESL Porachaeretes wEE, &
Stachyodes BIBHEE—EHLREN. B, ZHEIRE BB Sphaerocodium F
SRR SR, X A TE AR T MR R R KGR, L AR EEES, JKIRAT B HIIR
BRI AT TR, REBe kg, % Stachyodes SEARRFFEMT, BRT
B (A 2-E)o

B E, HELT RIRMR S, KRB T, EREMRESEE T, RZUKEN

£) Fagerstrom J A. BB EML. 1983,
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Amphipora, Amphipora FIREHIAERBRIENRE, B2, FEOHLEYEL
BHRLESHELRE D, SR ZRIRESIERN, HNBEESN RS T B DR
IR (& 5)0

Stackyodes- Parachaeletes §

Stromatopora- Alveolites

Hezagonaia- Alveolites

Crinoidea-Clathrodictyos

Bs5 HEESHER

Fig. 5 Community succession

3 BRESELBHER

BEOfEYRAGHERBSH LNEEREBE—R, —HxAetE— MIgl
ERFARN. BER FHEANEKBS THERBRARBANES, SEHNERN
SPEERIRERTER . EERIAEUTILNMH,

8.1 RMISEH gk A

ZHRASHN THERES LB KBS ERTRANIRE, BE-f2ME—F0
REXRo BRERAITEREA A MR, &SR 0 ;28 B0
BHIERE, F - E GBS Y. BINSRERELIBIHIFTIME,

3.2 &yREFHAXY

EEETRHRASLWERENZERIA, THERBOEREYILTL T W
TERENE, HRAEECKWNEESE Yo W Stromatoporas, Clathrodictyon,
Actinostroma, Hexagonaria, Alveolizes, Sphaerocodium, Parachaeteres HEE, X—
ARG, REREREMB B TFBEYREES, HEEEm RN EESk, Hig
BIEXAN KAVAES RGBT SR RRE,

SR, ENRZEYWEASUER SRS, R 25 2Tk,

1) Tsien H H, XT4YrEaiHiE. 1980,
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4 EYEBIRESER

41 FREEMINEE

AT EEH T REEROSEUR EFMEDEX M SBRIRENER, RII5R
BAES S R2ADTEERBECERIEDSHEBRDEFANREE, UREH
NS RE R EIRI S 1o

x2 HABRENOREASH

Table 2 Guild structure in communities

— FEAR el eE il Witk BEA BEBREA RIFERA
BELHK
Stromatopora Sphaerocodium Atrypa Raphistomatidae
Stromatopora- Hexagonaria EEE&SYE Thamnopora Glossites
Hezagonaria Clathrodictyon Chaeteres Disphyllum Girvancella
Actinostroma
Hexagonaria Clathrodictyon Temnophyllum Girvanella
Hexagonaria- Alveolites Sphaerocodium Heliolites
Alveolites Parachactetes Thamnopora
Atrypa
Alveolites Actinostroma ' Temnophylium Raphistomatidae
Stromatopora- Actinostroma Stromaitopora i Stringocephalus Endoceratidae
Stromatopora Sphaerocodium Heliolites Girvanella
Alveolizes Sphaerocodium Clathrodictyon
Clathrodictyon
Parachactetes Parachaetetes Temnophyllum Endoceratidae
Stachyodes- Stachyodes Sphaerocodium Stringocephalus | Murchisoniidae
Parachacetetes Actinosiroma HEe&HE Thamnopora Girvanella
Sphacrocodium )

7E: Crinoidea-Clazhrodicsyon BEHKE:IE, RFFTH M ST MEE.

e TERIHEA, RO Siromatopora-Hexagonaria B, EMREigELs R Stroma.
topora, Hexagonaria, Clathrodiciyon Ji Actinostromas, ¥i&5ELL Sphaerocodium,
Chaetetes BETEMNE, XE M T EERM, ESREE S, EVERIRELLRRE
F,o—fhE ) RegeAE—FThEE, HEAF Hexagonaria- Stromatoporc-Alveolites K
Stachyodes-Parachacetetes My BRI, A s TR ShRE T I8 S RE 1L, KEEEEYR Siroma.
topora, Clathrodictyon, Actinossiroma, Sphaerocodium, Parachaetetes 2 [ 95 24
ik ERIREE E, —HE, SMIU S BRKESEMRNER; Z—TH, BIIXRE
SRR R A B R ME R B E DR, XEEREYREN SR AN
ARSI, AN R ES SR XN B T EMBOEE, A& MEYRET

1) Fagerstram J A. BR{KBEFEAIB{L. 1983,
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RE/NES, EEN SR TER, EWERIIE LM MR,

EYBRRBRIS RN B, ESKUETER, EWEBRDRES R UNARREEYER
SRR AR RSN BHLENE R, BB, YEYRR RIS RN B, F
M E FR R A £ MEmI e, XRAYBR RIS LM BN B —EERE,

12 H@HERF5

EARMEYBRAGHE THERER NG SBAR, FTHREERS, LEHI 3 M
AR, BB AT AR AR SRR TR0, (UL THE 1 B 1), HuXEDfEwR
MEY . EYHE ESREREMERTNESATIR, EEBZEDERIS X5 M
KHrBo

(1) BREGB: A B E— KB SR EFL R S MR R R
B RE RAS AR, YRR+ FEE B S.-H. BE. FNBERS LER
AERE, ERTRAUBRERNE, FER TR IR ZMBHNEESNET, BHF
HEBR EERRRETRAELD O MEREY, EXERBR — MR W%, 3
RERR ARV TE , YRR B B R R B (A T S0 EROIRIE

(2) EMEENB: ARBR—NEEFCREEAFTES, HERAETAZE R
BEHEZROBREFENRREIT — I BREORE, XEiR KT, B, 7K
FoIE, IE R R I S B A R S TR AR OB B ST 3K — I, - b R 0 T B R A R
ERERRE, HFGHNERT R,

(3) MBEAEWEMBL: IR IS4 i, B RASCR BRI AR T 4
WA B AR, EMNE AL R, B H-4. BE%, EWEEZRDIRIRIKE, ZH
BERREEEETN LERSMBOZL, TR H-4. BER S-H. BENH%SHM
KRB MZBEALEMOHI, H-4 BEREMEERATRE DR,

(4) ME—BENEBM B XA BRMR T 2B A ST S, Bk umiad
REERT (ERR 1-7,8)0 EHAEWEINEE, SMEREDRBIEANEDBHY
WE, REEYMRT S.-A4. B¥%. EHBAEYIKS G RE S0 5K B4 RS,
ERIRER. BERBERERERALE,

(5) PRREEREM BE . BLR A PR S K20 08, 15 e A MDA B 5 R s He 1k, U &
WEWZ , DI FRIRERE, SR EDERE— M EEN B, i, BOSEwks
MR TE B 2 H4E R

AT TR EX T ELBRIE S THITAY, &R B o 5 T A X5, L5

2 % x &

- URFPL,TEFLHARY. JEA RXURKLCEDBROTIR. HHEIRITE, 1983,29(4); 321—330,

W, #MEhBEARAREFEEYBROSTI. BHXRHFR,1982,4(1): 11— 18,

EEML KL, EYBOEAES BRIV E. HEEIR,1985,1(3): 45—59,

X305, RRFR LRSS, EAER. MR R e B U AR B, T B, Y AT s, 2
EHIEEHH 1B, L5 MRS ,1985, 67—87,

W N -
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5. Tsien H H. £ EBRBRIEBRETHIESRER. B EK,19865(5): 30—35,

6. XMW, FURHEEFILH: MFEHRE,1980, 430—437,

7. Walker K R. Trophic Analysis: A Method for Studying the Function of Ancient Communities.
Jour. Paleon., 1972, 46(1): 82—93,

8. BEHRe&HPKRE. WHMEORE,I: BEHRL,1984, 184—192,

GROWTH DYNAMICS OF THE MIDDLE DEVONIAN
JUKOUPU BIOHERM, XINSHAO, HUNAN

Gong Enpu

(Depariment of Geology, Northeastern University, Shenyang Liaoning)

Abstract

This paper discusses in detail the growth process, palacoecological features and the function
of organisms in reef building of the Juko'tpu bioherm in Hunan.

The bioherm has been divided into 10 microfacies. Organisms are very abundant in the
reef. 32 genera belonging to 7 phyla have been recognized. They consist mainly of stroma-
toporoids, corals, algae and form 5 communities, each of which has its own salient ecological
features. The 5 communities are as follows:

. Stromatopora-Hexagonaria Commurity: This is a reef building community with irs
framework resisting the stormy waves. Tle diversity of the community is the highest among
the 5 communities. Tht main framework organisms are stromatopora and Hexagonaria.
This community built up a stratified reet.

2. Crinoidea-Clathrodic yon Community: This is a benthonic community fixed by stems.
A great number of crinoids built up a subaqueous shoal of skeleton fragments.

3. Hexagonia-Alveolites Community: This is a community which is able to resist stormy
waves by its framework. Hexagonaria built up the typical reef.

4. Stromatopora-Alveolites Community: The skeleton of reef-building organisms of the
community cover and bound loose sedimerts to form reef frameworks. In the early stage, :hick
board skeleton of Alveolites and siromatopora covered the limemud and fragments of organisms.
In the late stage, Stromatopora and Sphaerocodium were dominant fenera. Their thin skeleton
bound up the lime-mud.

5. Stachyodes-Parachaeteres Community: This is a final reef-building community with
- monctonous organisms. Stachyodes and Parachaetetes baffled lime-mud to form bafflestone.
Because the sea basin was restricted, Amphipora is the principal organism instead of reef-build-
ing organisms and the reef ends growing.

An analysis of all communities shews that the organic functions are very complex. The
same kind of organisms may possess diverse functions simultaneously as the reef body
grows.

The growth process of the reef may involve five stages: (1) biostrome stage; (2) stabilize-
tion stage; (3) framework reef stage; (4) bind-cover reef stage; (5) baffle reef stage.

Key words: Hunan Province, Middle Devonian, reefs, community structure, com-
munity succession, growth process of bioherin
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Sphaerocodium 145 Hexagonaria 44, X33 frAK=S: FIll-6,
.Alveolites 5 Sphaerocodium JHILHISE, X3; pAS: Flll-11,
.Sapporipora ¥4 Sphaerocodium x|y X33 $RAS: Flll-3,
Alveolites SHBTRBIMEHT, X0.7; HrAS: FII-102,
.Clathrodictyon B IRIELEIRIE, X1; BRAS: FII-152,
.Chaetetes 5FBAXEREMHERE, X3; A S: Fl-22,

EAHELE R, X33 FRAS: FII-135,

Alveolites ZFIRBE MEKE., X0.7; 3 REKS: Flll—l92°'

0 3O Vi W -

i3] KR 11

Alveolites 5HATRERBZIKIE, X0.3; siAS: FII-183,
BABREHRREEESIKRE, X0.7; fiExF: FII-139,
.Stachyodes EHHEFIH KB REERE, X35 LS FI-107,
Stachyodes RHMHEDIHRBERBEIKE, X31 FAS: FII-380,
A g Thamnopora 44, X0.7; A S: FIII-101,
6.Chactetes LEMERE, X335 x4 5: FI1-32,

T REIREE, AR ABEFL AR, X0.55 FRAS: FIII-353,
S.ERTAMRE > AR A B FLERESR, X0.5; $RAkSe FII-356,

Vi & W N =

L - 7

NBYE, B, 1958 F4, 1984 FRIVTrHETWRZFHRR, KM 20 AEER
FERFHRAEHT. EEMBEREDROT R B TTELET LR
358115, RIEKRFHR R MELHIS: 110006,
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