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Devonian Coral Biogeographic Provinces of China
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(1) WEWE JR-2% % X (The Junggar-Higgan
Province)

EHG TR AL IS NS AR R TS, [ 7Y
TS B O TR ) BRI 1) 2R B2 R % iz
REFER Tifg, ZIX TRt DL BLAR 2 1) /N
PRI an Syringaxon SRR e 7t B D BE K A
Vel Stringocep halus NHAFIE:

(2) FIRILIX (The Southern Tianshan Provice)

LINAT RS SRR B K EOE, BB T g dt

[/ A J&. @ Chalamydophyllum, Alaiphyllum,

Dubrovia %:

(3) HHFEETX (The Palaeotethyan Province)

TRV RALF A S E e AL, [P n] SPE
T PR - H AR M B i KR E » 17 AR R AT BE 5 R
FEMAY A . 12 DX A R B AN ZR e
A 4> F. 40 Embolophyllum,
Martinophyllum, Loyolophyllum %;

(4) YR X (The South China Province)

2 DXL TSR R A b 07 P R AR R U
AR W 4 1 () Eoglossop hyllum , BT 4L B Xyst-

Lyrielasma,
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riphylloides, Heterophaulactis FEHERSEH T P43 F

(5) #4t b Z X (The northern margin of the
North China Province)

X ARV [ P ) 251, N AR e N 52
T4 S B 1) V8 23k IR A S P 1 T
T ED S E S RIS, %X e 7 R0 1
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HIKAR R 2 18] K AB Y LR
Otsuka coefficients between shallow facies corals

from the Junggar and the other provinces

. D D D D
B /R 2 2 Q) 23 15 32 38
M (V) — (0) 21 29
x % (U) 37 — 10 25
X W (0) 28 17 21 31
BRUR HHE  (K) 20 19 23 30
B ) (9) — — 33

el RRHRINE AR5 eIt L 76 b A0 1 i 5
KA < A K FAH 2 HA
Otsuka coefficients between the E. Australia and

the other shallow water coral provinces

D D D D}
% | 1 Vi |4 (N) 19 39 (20) 32
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DNEE KPS BTt im  (B) 50 34 29 30
IS RACHRE & (A) 30 (8) 20 23

R R SR i B8 S
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Comparison of total number of genera and endemic

forms of Lower Devonian corals in China
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WA R Y 29% | 0 6% | 9% 0 10%
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Devonian World Reconstruction showing expected pattern of oceanic circulation
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fe4b:U BRRGNF JbIEsNA JB38:SA s
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ZAN AN A JBUR S5 b Y 23R AR T e
R ] (Eifelian ) (9 3035 5 vb [ R 05 DA B & K
PEILER > T A B UIRRE R R

YHERES IRz X AR L DX A B 40 5 4R 26 K IX.
M AR FEA SR, XA MFTTRE . — =X
AN X EGZR SR XA g KR » S PR VR 40 H A% 4
eSS A2 IR EF: e 54 T4
I TR T — L S AR 25 R0 A A ik
DIREARRIR 7 FEI RS, B A X p e
O RRHFBOB T WY Stringocephalus, 1
BT TOT REAL -5 AR AN AR e A iR g e
PEHENE /R FRIR ARG A 5 2R R R AR A7 A
MAHT IR B B (yardam carinae) f) Prism atop hyllum ,
NG TG A AL A A I 2 sh Pt Sk 58
BT B B2 0K X 4[] 3 73 - o e TR 6 &R
(BEARTTSE, 1980) ey R & (1979) 10K, ARX Tz
FAAERT R 32D K IX A 73 | i S 2 1 R XY
73 WA KER T ER BT,

HI T A R SR FR I X AR A A i
AR R I A O EAS 2 (B AR R YR 2
WG SRR 6 18 2t SR 0 1 2 o A S A S
A, 1N Siphonophrentis, Mageea, Acinophyllum,
Tabulophyllum %, EA1H R E KX 7T HER
FEYI R F (Wang Xunlian, 1994)

N3 e PN g BT 75 T 0 Hr e [ e 2 2 T
AR Y PR IX 2R AMER e 2 20 R AR
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EHWAAEE T ZIE DT,

ST HENE RS Z X I XA A i F b
A NGRS AN ] ) W R a5 S (1979)
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YERES IR X AR LU X Y e 2 20 B 55 2 56
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XA XANRER R 8 T2 AR, T e
HOFR AL A AT RE AN T AR BRI T A T v — 4
B 26 o 1Bl 2k B 1] A R g A RE A Y Stringot
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] RE VS FE R BT P ELSR ERAAIR X
Fty g ZKREIER PRI TTT 8 7k T g S 84 3 7 A= 1 22 S [
A b, C L X A ] AR Sy ] B 3 32000 K X B — A4
XARERr, TR MK, 28 FEEN
(1979) A i, BT INHE B 9 2 7K IX 5 B 4
AKX 2 [8] ) — RS A= BRI

2 TP ENE A 2O I B v A S AT
HeE

WA B AR BT IR B B REE AR S
RO BEAZ BEA XA AR, YR X
50 X S REE R T2 XA A& AN S PR i T %
B BRI 5 O LA — 2 B R 7 P8 S RFE . T
BHAEM = EF SRS Ja & B Bk oy 2 F
—Hb X ARG AR TR 2 2 B ARBRE . B
iR R B AT X ) S A L B s XU A
S (HFEAR1986) A ATk BEE R a2
VO B N AR TR AE — RS A0 AR (FRIR =, 1994) . BF5EE
AR BEEAEAE N> R (diversity ) » % & (density ) #1
FJE (richness) 3 N TNTFH), 73 FEAS G BIRAS
REHHeE I & 0 AR TE IR (B — T & L7
Fc KRR 1 70 S BEARAILE 32 BE RO, T e R i
KIS 73 7 P TE S R e KB T e/, 5
SR FAALI AR Y R 2R AR M 0 A R ORI R
IKEEV& B T 38 R IR K I BE V& 2 /. e
IR R T 70 e R B A R E T AR AR Y
fitll b T PR A= 0 2K 5T SRS HEATREVE AT
TERH B 7% 25 A B 5 2 AR ( composition ) A e B
(dominance) .73 5 FEAN L 85 B L L J@ R AIARAE
JEF IR I3 AT LA S AL A W AR AR - J5c J 3 A
DG v B3 (B K A T B LIS L 7K 30 0 AR
RIHE &R BV S E) AEN S04,

i 30 483k, [EFR Lo T Halg Al AE W A EvE A=
ASHIBFFCIER L, 1965 4E, Ziegler THAH IR T
“HE GRS (community ) S HIREE ) R L7,
1976 4%, Lenz 5347 1 &K e A 04 i 2 258
% . 1970 4F, Johnson M T WV G 2% 14 73 5
. 1974 48, A ZERF 72 AL 36 -8 7 A fo /2 288 38
P T S AL < A= YA (biofacies ) 33X — FT Mk
2. TEMZ I Berry A1 Boucot (1972) 2 i N &
FRARL 68 T3 — A R A < 3 T I Al A 05 7 (marine
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benthic life zones)”. Boucot (1975) & JiE #§ 4H &
(Benthic Assemblages) 73 i 6 1~41 & (BA1—BAs)
HH BA1—BAz {2 F #0747 (intertidal ), BA3—BAs
AT (subtidal ) » BAs M 3T B2 (proximal ) i 4G
A4 T BAs WA A (distal) IR & . AR H AT
B G E ATZEL B T Xk I 1) 248 R 31 1B 1o A U
—BUIAR B AT 2 ] DA B — AR R Y
A5 IN

KT A 0 A SRR A & o
HAS LR, 1972 4F, Wallace i 55 T VH B 7 L &8
IS AT LI 7 20 Feb B R oy BRI WAy AR 3 3 K
PR Z AL B A=K TR sl AR ) R A TOUA Bt
GRHER I Stk I A 2R 2 AL AR KT REIR —
SR IK B VR AN R 2 A BR A T AR I3 1 i
AR TEHRERY T EEIK, 1982 4, Pedder 1
McLean TERIFFE AL 56 A0 AL ZR 7487 8 7tV TR
PEART, EAR TR T IR BEYE AW AR AN AT
HETE T S F R R A & X —ARIE, TR
WL & T2 2232 g 7K I 8 R Rt BE 2 1] I R 28
Je AL 20 IT R i ) A BEER LY J8 T BAs—BAs. BAs
P ATV A RFIE R A 0 RAR I alveolitids.
KRR 20 Z L A B i 2 25 . BA 2 Y S 3
Wik 5. W HMEEZ N B KRR
favositids 19556 AH 4 /) LL H s BAs RO BI A0 & P B
il T o J S/ N R RE I = Oy 54K s BAs EEE
— 2L /NAY B R BRI B, BDBT VS A Cyathaxonia
HHRET

ST 25 A xR AR R XA B M L 7 B
HI TR BT EA 10 BEE A SRR &

o T AR ORI B AR Iz sh i sz, B e ki
M X FL e 7 I AR 4% 2 UURR. R E A R A TR
— SRR B AR R PEARAL, A A R AT
M,

FLUR LM ARG &F Z PR M AR DA (& &k
JRAETE S ) - L7 M AR I 2 2 | &5 R =i e 4
e, BT 4B XA A T A A SO ) e b
i MDA E & T AR AT BT AEE T
BA: (R G .

rhe A T 5L A Y e iR K 4 Ry JEE BE R K Py
AR TR B IR L 2R A Y S B
PUAHEIE BK . U Pseudozonophyllum %, BEIR
R, H 2 R/NRIAK, 4N Sociophyllum» Syringo~
pora %, TR R G T KB T K& B
TESR B IARIE A9 LRI B ( Caleeola) . IR AR 3L 4]

I T KR ERCRA) Favosites 1% 8K AE K Y
Aulopora VA28 AR Placocoenites 5, ik )@ BE
AFATE, DL S B 0 AR VS IR R AT RE R — FhL L &
S8 MK BN IR FIAS BCEY L AR B AT i 1Y) R T B
. WO R R LR . e iR K4
A BARE TR 8 T IR & BAL .

WoJE  #h5e BRI XTI T —E S5k A
b R 4 i H K2 BB R 1l
B Y B b TS VAR PR BAL B BA2 A& AKX
IIMICA

W » Hu70 SOZ M T THAGUTR | — SR dh
HREB A B #)Z (B B4 Kb E A+
KA 2R E R E KR R A A KR e
Wos JRIKE S, A AR Oy 3 Ak
RECMNIRAY Dendrostellas Grypophyllum, Disphyl-
lum, Cystiphylloides, Syringopora, Thamnopora,
HetkAy Columnaria, WA AN AR Cystiphyl-
loides, Alaiophyllum, Nalivkinella? %, o5 41
B BAs (9 TER T R EBNITTRETE T
BA; [ L,

i A RIHJE e g0 L (Givetian ) /E R
ML ZH R R — AN B BUR] RERY Rl H B A 48 T T
(Eifelian) fiz /= 1) — M #b2 B0, W 9 EHATH
Givetian F ) AR vEEAL Stringocep halus 22
R EIPIEARRME S Z R &R Bornhardti-
na, % J@ W F I T Eifelian By pg LB, BEIEM
Stringocephalus y& MW 41 7 ) Hb Z XS4 T
LRI,

VLA BT S R BB, B
RIS E A T HE & A &b s KR EMm 3—4 )=
RIS . B BARIE Cystiphylloides, Ji-
paolasma, Stringophyllum & T ) P B
4 Paramixogonara /b WARIEA Disphyllum
%, BT BAs iy B, XSGR ERUIEJER A K
N B ERTERERE B AL 4 b, AR
TUERAZREARAT K T PR VEZ B0 Stringo
cephalus R Cystiphylloides . WARIHHA Cys-
tiphylloides, Disphyllum FAFIRIHI Arguiastreas
Hexagonaria 2, KB4 T BAs,

R ZH A b R B A R R A e s (OR
T, WA Z 2 & 8RB 358 2 B R I )
s RTEH SRR IANIER i E G 2 e
W R 24 I b T A » T TOURR U T B R T i
[T BA2,
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W8 FE M IR TR Givetian BT (1 b HE AL 4
Stringocephalus, 7 VELLA K m £, F 0 TE K
INEL A HOIR A il 7 SR BRI 3] Endophyl-
lum, Arqgutastrea, Crassialveolites: IIRFE {4 I #
Phacellophyllum Thamnophyllum , LA
S BRI T abulop hyllum , Stringophyllum > Spino~
phyllum
phyllum . Cystiphylloides TR EAZ TR TOmm fY
Mesophyllum maximum (Schlueter), 4<~Z1 & Hif 5
(470 S5 LR = FE R L > TR I DR R A BAG,
W8S B B AV UK S R BT DU o s 7 HLR I
) Spinophyllum, Sunophyllum. Temonophyllum
S5 VLB K 3 70 AN R 24 JR) BT AL T i 1Y) 3 SR BR
55, B AlfEIR T BAs B BAL, S5 FELL BT N E
FABFRE WAVFZHARZSLER A Actinostro
ma, Hermatostroma, Stromatopora %, =4 L H
Y, 0 SR BEARAIG, )8 T T RIFRFFEEAY BAs,

g LTI T P R Sl e O R A )
Stringocephalus ©AJHT- 2 Ja - T W e 4L T 0 bR i
ALF Cyrtospirifer W oK H B Z B A — B 5 4
100m )= (RAHEFER) . WO A EERE
TERFEER T AL T2 g R A 1R
FFIESY T W40 Sinodisphyllum . Pseudoz aphrentis
Mictophyllum VAR & K PG A0 ER e 25 98 % ¥ i
FRUEH AT Grypophyllum mackenziense (Pedder)
S, X, ettt —2ewE WA B 40 Endophyl-
lum, Dendrostella, Cystiphylloides, Stringophyl-
lum, Sunophyllum E¥ O 40, JaHrAnFRIK
FHIE R 73 = AL R U R B R FE B
A B AL RARE A & Y (HIE 7 i i A e
Sef e Bk, BRFEB AR A BUe s | B R
JBDT S AR A0 8 SR S ¥ s W B8] R g 2 28
Ir L F MRS  ATRENE T BAL, Y
FEBN EMEE B = BKCE ARG A /NG
FEHI MR 2K Emanuella FIECKZ LI Amphipora
S5 AW A o> AR )BT BAs,

IR G W AR I 28 Cyrtospirifer J&
MBS ) T R FEBA TG B, R FEE
Kog JRIE A = BURE A S D Viib & file
o IA R W) BRI Wapitiphyllum . Micto
phyllum Sinodisphyllum Pseudoz aphrentis,
Spinophyllum, Temnophyllum F1— % MR FE PR I
B Disphyllum, Thamnopora, Syringopora %, f7
RIFEB I — FIT R (ki w8 U 4, A IH T BAs 5

Caliopora,

Sunophylum, Mictophyllum, Temno-

BA4,

SERAT . FERRU T B E B R E N E
BB WA DV A IS TERE 5 AR R R #45
MEILH Amphipora, FERA FHRH A BB i
KA e KA FEORK A ARl A0 N TEIEAL
£ Leperditia, Cavellina? 45, 38 K INMHIL A
AIRER T BAz W ERE

HEAHN L REAIN TR AR T B PLE
KA KRR RS K s Ry T JRE 44— 100m,
FPJZFL B Stromatocerium s Pennastromas Actinos™
troma, Pseudolabechia K1 R AR 3t # Syringoporas
Chia, Aulocustella 5§, H=Y) W) =E FE 153 55 #BAS
=, ATREJE T BAs 1Y 6,

A DR BT A AR O R
IR F SR — R BT, UKRB AP ER =
i K N B Be KA 2 55— 95m ., {H A 5
ITEHA LI T KR A2 R AR LT Retispora
lepidophyta F1H5 L . Quasiendothyra konensis, Q-
kabeitusana S AT TR E B TRIE R T, %
SHAERE T8 e %) o 22 340 ZE R0 D )1 g A M- 4 [RD FE 7
W TRAR LT, ST EE AW R e A A
PR IE B I B AL 75 Cystophrensis LA K2 IR B B B4
Fuchungoporella; Wi /& 2% Schu~
Athyris,

Kueichoupora,

chertella,  Composita, Cletothyridina,

Yanguania, Retichonetes, Cyrtospirifer, Tentico™
spirifer, Ptychomaletoechia %, = J& J2 73 5 4%,
J& T IRAA A BAs EBEBAL () BT,

R B e oL Y8 A 2R ) T B R AR TR
JE & AR IE H R ML R R, — AR A B 2 T
(wave base) Z A K T (subtidal ) » /K3 1
ROUA IS ELE BN T 1 e BB (HA I SUAL T He AT
i RIFRIIRRE P SEE B ESE S, — R T
JRAGZL & BAs 2 BA, FRE HERg A1 2 XA i
2 A ABBH, JNAEAL) DA R UE
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THE BIOGEOGRAPHY AND SYNECOLOGY OF DEVONIAN CORALS FROM CHINA
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Summary

It is now generally recognized that there were
three first-level marine: biogeographic divisions of the
Devonian world ;

1. The Old World Realm, which includes Eura-
sia, Australia; North Africa and western and Arctic
North America-

2. The Eastern Americas Realm (or Appalachian
Realm ), which includes most of eastern North Amer-
ica and northern South America-

3. The Malvinokaffric Realm, which includes
southern South America, southern Africa and Antarc-
tica-

The Old World Realm occupied the ancient trop-
ics- the Malvinokaffric Realm was located near the
ancient South Pole and the Eastern Americas Realm
was situated probably in the southern temperature
zone-

The Old World realm coincided with the warm
equatorial currents- Provinces of the Old World fauna
may be related to various branches of the equatorial
currents- The Malvinokaffiric Realm coincided with
inundation of the subpolar to polar part of Gondwana-
land from the small, cold; clockwise subpolar gyre-
The Appalachian (or Eastern Americas) Realm coin-
cided with impingement of the cool, west-wind drift
of the southern hemisphere upon the temperate coast
of the Americas-

Gedinnian provincialism resulted in the forma-
tion of two discrete faunal realms. the Old World
Realm and the Eastern Americas Realm- Provincial-

ism increased, in Jate Gedinnian and Siegenian time

and reached a maximum during the early Emsian with
the addition of the Malvinokaffric Realm.- However,
the Malvinokaffric Realm disappeared during late
Eifelian time- At the end of Frasnian time a number
of important faunas became extinct and Famennian
time was characterized by a new relatively cosmopoli~
tan fauna-

The study of the Early and early Middle
Devonian corals of China permits the discrimination of
six distinct biogeographic provinces: 1) the Junggar-
Hinggan Province is characterized by the absence of
the typical Givetian brachiopod Stringocephalus and
the presence of small solitary non-dissepiments of
corals: e- g- Syringavon; 2) the Southern Tianshan
Province is characterized by extensive development of
Chalamydophyllum, Alaiphyllum and Dubrovia in
the Early Devonian- It is probably related to that of
the Urals: 3) the Palaeotethyan Province including
northern Xizang (Tibet) and northwestern Yunnan,
yields a lot of Australian elements of Early Devonian
ages such as Embolophyllum, Lyrielasma, Mar-
tinophyllum Loyolophyllum and Carlinastraea; 4)
the South China Province was an area of high Early
Devonian endemism. especially in the Siegenian and
in the lower Emsian- However; from late Emsian on;,
there appeared many West European and western
North American, as well as some Australian genera;
9) the northern margin of the North China Province
appearing as a narrow belt from Jilin to the Buyan
Fault, at the top of the Great Bend of the Huanghe
(Yellow ) River in Nei Monggol Autonomous Region-
Carlinastraea> Stylopeura were found in early Early
Devonian (Lochkovian) and Sociophyllum, Utara~
tuia appeared \in the early Middle Devonian: 6) the
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Baoshan Province covered a small area of China but
extended into Burma, Thailand and Malay Peninsula,
i-e- the socalled “Shan Thai Block” or “Sibumasu
Block” - It contains a large number of Appalachian ge-
nea, for example. Siphonophrentis, Neoacino~
phyllum, Macgeea in the late Middle Devonian-

Concerning above-mentioned 6 provinces, among
them, the Southern Tianshan Province, the
Palaeotethyan Province:; the South China Province
and the northern margin of the North China Province
were located near the ancient equator and the rest two
provinces, the Junggar-Hinggan Province and the
Baoshan Province were probably situated in the
northern and the southern temperate zones respective~
ly. The former 4 provinces may be related to various
braches of the equatorial currents- The Junggar-
Hinggan Province characterized the northern part of
the western boundary currant and perhaps involved
the influence of the nearby, the cool; northern west-
wind drift- The Baoshan Province characterized the
southern part of the western boundary current and
perhaps involved the influence of the cool. southern
west-wind drift -

The marine Devonian strata is well developed in
China and rich in fossil corals- According to Boucot s
views, the benthic assemblages can be divided in to
six flod classifications- In which, BA1 and BAz were
intertidal and BA3 to BAs were subtidal- They are
controlled primarily by bathymetry and temperature;

and conceptually are arranged in a systematic manner

away from the shoreline. Pedder and McLean (1982)

considered that, almost all Devonian. open marine;
coral bearing, level-bottom communities fall in the
range of BA3 through BA5 in the Boucot Benthic As-
semblage Scale- The exceptions appear to be some of
the socalled Cyathaxonia facies communities: which
may be 0 in the scale- Benthic Assemblage 3 coral
communities may be recognized by their numerous
stromatoporoids, comparatively rare brachiopods and
abundant massive alveolitids- Coral-bearing communi-
ties of Benthic Assemblage position 4 have the most
abundant and varied rugose coral components- The
accompanying tabulates are typically richer in favosi-
tids than massive alveolitids, and the brachiopods are
commonly moderately large and prolific, but not as
diverse as those of the deeper communities- Coral
bearing communities of BAs are less rich than those of
BA4, and are associated with a highly diverse assem~-
blage of small species of brachiopods- The massive
Endophyllum-Argutastrea fauna of Middle Devonian
in southern Guizhou flourished in the nearshore region
with shallow rough water and sufficient oxgen envi-
ronments and coral communities were located in the
range of BA3 and BA4 of Boucot 's Bethic Assemblage
Scale: However, the small non-dissepiment solitary
Syringaxon fauna of Lower Devonian in northern
Xinjiang inhabited possibly offshore slope region,
with quiet and stagnant sea water, low energy and
reductive environments and the coral communities
were located in BAs and BAs of Boucot s Bethic As-
semblage Scale-



