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Fig.1 (a, b) Geographic location of the study area; (c) Early Permian lithofacies palacogeographical map of
South China and location of the study area (modified from Feng et al., 1996)
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Fig. 2b

(b~d) B FEAT IR SR A
d) Field photographs of the Wotuo coral reef

WEIEN K EE KEMNERMN A, B3 Pseudoschwagerina aktijubensis, P. beedei, P.
¢f. convexa , P. cf. texana , P. muongthensis , P. truncata , P. uddeni, P. zhongzanica ,
Quasifusulina arca, Q. deshengensis, Q. eleganta, Q. spatiosa, Q. tenuissima, Rauserites

Jucundus , R. noinskyi/}u icatus , Rugosofusulina hutienensis , Sphaeroschwagerina

haerica (P 3) . Pseudoschwagerina 8% Sphaeroschwagerina
SRR M BUE N B RIR A bsE . ER M P IX, DL Sphaeroschwagerina
sphaerica B Pseudoschwagerina uddeni W38 9L HE Jy 5 FABT R FE, BB 57K B T8 (5K
#{55%, 20100 . Rauserites BRETA& & /RNy, #50 J@ AL IR 2= 0 B R B R &8  Rauserites
variabilis #1 Rauserites noinskyi subsp. plicatus 1 E 7 HIX A0 ) 32, BB ARE, &
WA R /R IR, IR AR =R R N (R E e, 1983; H
R, 1986; FIEkBASE, 1987; BRPEMREE, 1991; 5K#(E45F, 2010) . Quasifusulina
Rugosofusulina |2 53 Af T [E B 77 b X A& /R Br— B B R By (Ki#(5 4, 20105 SEhh4E,
2012) o LR EPIR, 5 SRS I B Y R 1) A BB R W R, X R Pseudoschwagerina
uddeni JERR T (H 5 REE, 1986) .
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2.1 EHEEAER

Tt 576 X B A A P, s R 3 O 25 ADIR B2 AR DU S5 3 3] Fomichevella, €58 T AW
JEMEZ b, FEREA Tubiphytes R LR EE S VDR G RUKL,  Tubiphytes M AEY) 22
WA BA RS VO BRL K Th g,  RERSIE NG HEI I Fomichevella FEVAFEIRHIASE T (Wang
et al., 1994; Fligel, 2010) . fEAKN &L, W30 A9 & & 5 I 390 Ak AR AR B 60%~80% ,
Fomichevella ™MAE ALY 2~5 em A% . MGG TR, Fomichevella %2 WIRHES IF
FEJR M EL S B B ARG, DA 2R AR 7 AN B (A BB R R AR R E), SR AR e
M3 B SR, TR R O RE R BUIR bR (B 4a, b) o BEVE I A ZE YA B T
Fomichevella & & TR N A S A7 . I ERNMAEARAETK, B0 2B H
BOE R P T A R, TR e (Bl 4e) , HERN T RAIREMK S &N
20%~30%. HEIMER) AL IALE, Fomichevella AR BRI AN, KE 7 I 4447
TREFELLARRGS, (BRI R B B30, A2 )= AR AL B & W) Fomichevella
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K4 (a, b) BICHTIIAMEN KERER I Fomichevella; (¢) Fomichevella )% I8 F

F. Fomichevella; GC.JfAEFi7%
Fig.4 (a, b) photographs of the reef-builder Fomichevella in the Wotuo coral reef; (c) polished slabs of
Fomichevella

F. Fomichevella; GC. growth cavities

2.2 MirEAE A

JEE G FLIR . MRS, B K
V= AN 7 e AN A o A
EMIAERAUR B RS AR SRR I B ARG R, 515 B 4T

PR A AL S R AR E

AR

P e 4 ¥ s s e
f, Imml & - o Ilmm

K5 SR IR R AR D 8 T R R
Da f5)5 #¢; Fo AR AfLd; Ga gk
Fig.5 Thin-section micrographs of the reef dwellers in the Wotuo coral reef

Da. Dasyclad green algae; Fo. Foraminifers; Ga. Gastropods
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Fig.6 Microfacies types and relative sea-level changes of Wotuo village coral reef section
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Fig.7 Microfacies of the Wotuo coral reef section
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Microfacies of the Wotuo coral reef section

olished slab of coral bafflestone; (c) thin-section micrograph of coral bafflestone; (d)

(a) field photograph of coral}@l

field photograph of phylloid algae-cémei z)nestone; (e) polished slab of phylloid algae-cement framestone; (f) photograph of phylloid

algal thalli with sporangium; GC. growth cavities; SC. solitary coral; MC. microbial crust; PA. phylloid algae
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FIURE 2 1] 1 22 52 e 5 i 5 A A /D B e i TR 3

R R HR B F R E LR B KL R — TR RLICE R Tubiphytes— 8 J8 TR R KA »
TR LG NREIh R E . EERWAEY (LR, Tubiphytes. #K) AAF TR
Bi. [ EFTMERROME, HIMBERS (2 LUNORARIE SR A £ T HE R
FED DN AR Oy R B RRARMIE . LT ARIR 2 A B R — R A P R
HIER D A EER A EIERA, R T G I GIRE I 2 T EOKE e A B A+
R BEZR B J1 26 AR IR BT o JR 30 X 45kt B 20 S e i PR A e T UKL AR 17 SRR AE
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. BREIERNH TSR

4 IR ) A el A S R R AR

EA R AR E R S M7 SR, ZRMIEAUKII R m, 22 HiK
] — [8) UK 59 A8 4 5 350M X g T T A% A8 4k (Ross and Ross; 1988; Haq and Schutter ,
2008) o IRV B A BRIR £ A DU AR R R AR AR . R B AR AL ) BRI
# (Copper, 1988; ERARFILEM, 2004) , 5Kl B U X 22 40 55 K 2 % 1)
K (Wood, 1999; Yao and Wang, 2016) .

I 3 MG R O A 5 AR 2 1A AR IR 2 TR R G 2R, BB B LR A 1) i
R EALHLE TR SEARFAE, Oy B e A B R SR AL T TR
4.1 PREARERYAE K& BHFHE

Bi] 2R3, ASHI TR KW IR Y BOE I T — B AW B M b, EE NI
JERLJe KA — R KA O R, A ILMER . LR, WEE. SRR, e RE
A Tubiphytes <5 A=W G FRL (B 9a) o Tubiphytes FATHA W) 22 Rk B RE 45 Thiae, 38
1 Fomichevella 1555 i i€ FA I A2 [V o IXONREARIY B FE SR A 7 HIAA R . AR S 4K DO 5 3
] Fomichevella yE S 1 T B G, IR A ARG B EER, A MELES
A [ AL, AT Ak B 3 A A 45 g SE N B AR e, AT B AR XUR I BE T
BTSSR LA, M AEARUK IR R e, A ERiE-F HATE AL (Aretz, 2001; Isbell ef al.,
2012; Yaoetal., 2016) . IM#AGE TRMZVIRAARA ZHE (K 6) , LEWIREERYE K
F—UeRLIKE . Tubiphytes— G IRRLIICE « AR TS ORI & (A AR A IR 7= 1 7K )
I FOKIR ISR B, DU B A /NS IR 507 IR 5 I 3 B A A R B s A
AR T T _E T B)E BOEEM ) Fomichevella " K 26450, Fomichevella TFiG e (K
Ob) o HEREEIESRE T, WIIE R E AR SE EEEE D, B EERD, kBT
I KR INGR, KB J1 AR (Fliigel, 20100 (& 9¢) . TEREMAREE S, BTAHH
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ST R B, K305, R B IR R A A L AR KA BRI
WG, BAMMMEEERE (B 9c) o THiE L BE = 0 DT S8 B A W we i ORL 2K
H B ASGETRA S R R EIGIN, FRR T AR XIS 1 K R BEAR AN K B S AR
MR R #E 8 (Fligel, 20100 (B 9d) . /R, B mEX R Emm. 84
e 2% B B4 R DO A ) 5 S FE I B A N (R, v I R AR ) 3 B 9 AR TG S 3
Fomichevella , VL J& /b & [ ¥ 4k DU 5§ 3 8] Bothrophyllum Timania 1 5 & 3} #
Kepingophyllum (FE3LFEEE, 2025) o Him MR A KA K 555 =g+
FEAL, =5 A2 AF N WS T AR A (KI5 0, R X 38 T T P v 0 B (2 g ) B SEE 1) 2E K 22
o (EALZESE, 2025) .
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Fig.9 Modeled evolution of the Wotuo coral reef during the Asselian
(a) colonization substrate of the coral reef; (b) sea level rises and the coral reef begins to form; (c) with the growth of coral reefs, the
hydrodynamic conditions are enhanced and the reef-building corals become smaller; (d) with the enhancement of hydrodynamic

conditions, the coral reef stops developing
4.2 #ARER ARRYIESIE =

BIANBEFLRY], Bt I —5 ST 5w AR R R S A AR UK
ZIHRIHB GG R R (B, 2021 (B 100 , B AIKIA—E 0K B e [ 2
P v R T A AN A BRI T AR AL B E LR 3R, 0k o [ g 7 b X GG oy AR A 3 R de AL
R EXREEWMEN (Yao and Wang, 2016; B, 2021) .

7 A7 R R WAL 28 K 1 22 5 — Bt L) O i i ot AR AR OKI B — B vk 3] (Fielding er
al., 2008a; Isbell et al., 2012; Montafiez and Poulsen, 2013) , {HJ& R UK FF R A
243 F M DX U e R BN AR e R B A 1 b o AEAR SRR I —PT BURIIR W, RAET
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— B EFRAREEM (Yang et al., 20200 , 5 RR A% 5% fF AR 6P 1 ) _E THE
TR Y B R M DX 5 R A AT B R . RSB S AR I B 00 2R KR NI B R 1 i
5 AR I I A KR B T TR KR BE AR — B, A AR K RS B IR BE D 25 °C~29 °C
(Yang et al., 2020) o B Aidit o5 M H X 5 = S tH 2 % ) S R A7 248 v 50 e e ik IR B
HEEN AR EZA 24 °C~30 °C (Chen et al., 2016) » FiRGERIG/R T H = & it 51
TR R S M AR KA R B I, W AR AR UK R AR T o R R T R X 1) T R
FERE R o BT 5 R BAVK ) 1A P B B 2B S AR X P T AR A B S oK, 1P
BREAA KRS e 5% (Aretz, 2001, 2010; Aretz and Herbig, 2003; Yao efal., 2016)
T2 R e B T M D R AR e AR KNI R SR B I R R R, BT AR E RS .
B B SR TCVE R I (B R A oK B RE AR, B B R E . AR R R IR PR S
S, B AEARVK)IE - B XNsE (Ross and Ross, 1988; Isbell et al., 2003; Fielding et al.,
2008a, 2008b; Haq and Schutter, 2008; Buggisch ef al., 2011; Montafiez and Poulsen,

2013; Chenetal., 2018) o F* 5 Sh/RIEIHIIMIAERAL N, BhE 28R MR, XATReS
I 5 2R BB R UK S — (R UK B e O o W oty AR AR TRON PR R AR S35 7R B — 5% o, 1 /R B
BRI TR0, X BLAN KBt P AN DX 350 8 8 B UK ) TAR A, Bl ot 2R AR KA 1) = 2 vk
FIF A AL (Isbell ef al., 2003; Fielding ef al., 2008a, 2008c; Montafiez and Poulsen,

2013; Frank efal., 2015; FIL%E%%, 2025) .
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Fig. 10 Coupling of the Pennsylvanian-Cisuralian reef evolution and the Late Palaeozoic ice age (After Crowley

and Baum, 1992; Wang et al., 2006; Rygel et al., 2008; Chen et al., 2016; Kiessling and Krause, 2022)
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Microfacies, Development, and Controlling Factors of
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Abstract: [Objective] The Wuotuo village in Zongdi Town, Ziyun County, Southern Guizhou Province,
developed an early Permian coral reef that is exposed with a thickness of approximately 45 m and lateral exposure
of nearly 100 m. The reef displays a positive relief. It is of great importance to the study of the construction of
shallow marine organisms and the paleoenvironment. [Methods] Paleontological and sedimentary petrological
methods were systematically used to study the Gaozhai coral reef in Zongdi Town, Ziyun County, Guizhou
Province. [Results] The fusulinids collected from the reef indicate an Early Asselian age. The primary reef-
building organism is identified as the fasciculate colonial coral Fomichevella, whereas biotic compositions of the
coral reef include foraminifers, brachiopods, gastropods, and calcareous algae. The Wotuo coral reef and its
underlying and overlying strata contain a broad variety of microfacies/types, including bioclastic wackestone-
packstone, coral bafflestone, bioclastic packstone, bioclastic grainstone,~phylloid algae-cement framestone,
fasciculate coral framestone, bioclastic wackestone, and foraminifer-fusulinid grainstone. [Conclusions] During
the Early Permian, glacial-interglacial cycles were the primary factors influencing the variations in palacoocean
temperature and global sea levels. The vertical microfacies succession in this study provides a record of relative
sea-level change. The decline of Late Paleozoic glaciation, which resulted in global warming and a relative rise in
sea level, played a pivotal role in the developmentiand flourishing of the coral reefs in southern Guizhou Province.
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