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Abstract  Tubiphytes is a taxonomically enigmatic organism with a broad geographic distribution and
an extensive stratigraphic range, documented widely in reef facies from the Late Paleozoic to the
Mesozoic, making its study of significant paleoecological importance. Abundant Tubiphytes fossils have
been found in the Late Pennsylvanian strata of Guizhou Province, South China. Specifically, Tubiphytes—

dominated bioherms are well-developed in the Gzhelian strata of the Houchang area, southern Guizhou,
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providing an excellent research object for investigating the palaeoecology of this enigmatic taxon.
Palaeontological analyses indicate that Tubiphytes obscurus obscurus Maslov is the dominant species in the
study area, and its microstructure and paleobiological characteristics indicates that this taxon functioned as
an aggregate binder and encruster, involving symbiotic associations among foraminifera and microbial
communities. Quantitative analyses show that in the Tubiphytes reefs of the study area, solitary Tubiphytes
exhibit a symbiotic relationship with Archaeolithoporella and the colonial coral Ivanovia cf. manchurica,
while massive Tubiphytes compete with organisms such as the colonial coral Ivanovia cf. manchurica and
phylloid algae. Furthermore, Tubiphytes forms micro-encrusting communities with Archaeolithoporella ,
and—combined with successive generations of marine cement—-contributes critically to the development of
the reef’s microframework, thereby assuming a primary role in reef construction. These Tubiphytes —
dominated micro-encrusting communities repeatedly formed reefs in environments lacking metazoans and

constitute a key component of the expansive reef systems that flourished along the Paleo-Tethyan margin.

Key words Tubiphytes, palaeoecology, reef, Carboniferous, Guizhou Province

About the first author DU Ningfeng, born in 2001, a Ph.D. candidate, majors in geological

resources and geological engineering. E-mail; ningfeng_du@163.com.

About the corresponding author = ZHANG Yongli, born in 1980, an associate professor, is

engaged in research on Late Paleozoic reef. E-mail: zhangyongli@mail. neu.edu.cn.

Tubiphytes J&— H i R & E LG KRN,
AT ARDH HEL Y E S (Senowbari-
Daryan, 2013) . fElpddy 44X, ARy 32 2000 i il
AW, KT AN R B AR b, s g5
RE 25 S50 SR RS € (MG 2L (Haig et al., 2017), fE
—SORZ IS A SRR, B Tubiphytes 75
18— S 45 ST v 1 AR P R A A AR Y
I8 (Riding and Li, 1992), H 1956 A B0 Tubi-
phytes VIR — BLA HOR GO RIEATOISE, T
Tubiphytidae B}, R4 70 K5 TIE &2 R C 91 46
a5z (Popa et al., 2014) , fHily A= 252 AL 5 R A7
WEANA RS . BRIES S, @kt Y
ik e A S KRB A i — A B UE Tubiphytes
MR R R, 58 IR RN G

CAHGE 2N, Tubiphytes 78 — % 20 t B Hi
KB Z, HZHEEMREEDHFA R I (Kuznetsov
et al., 2020) , A WU EL W, Tubiphytes £ %5
il e A s i s AR B XAFAE (Wang
et al., 2013) , HESFHMAMWRRENED, &
B Bl B 5 TR 0 Y BT R R O R A
(Yao et al.,2022)

St A B R R YL R W ALK F T Tubi-
phytes 2y FE A AL W ) AR Wil AR TR A it
—MRFIR I AE S R G (Zhang et al., 2024) , %/

Ytk 04 3 Al 2 o3 3 B ek B A DU S ] Tvanovia of.
manchurica ., A Y) . Tubiphytes F1 K 18 1Y ik 45
WA B RMAY) S Tubiphytes K FR %), LA
SR TN Y R e R ORI R R E .
ZESCHEVE 5 R IS — IR T O AR, X b
s R AR A K B R AR, A%
L—RP 25 Tubiphytes 47 5 1 4= ) 1 6 vh 430 56 iy
o AT TE R S 7 b DX Ay e A B A 2 e A
W) Tubiphytes 5 BF 5% X DLl N7 A K AF TE 1Y Tubi-
phytes HEATXF LR BE Al |, 455 2R A kL —KY
405 Tubiphytes A7 JHE 1A 1 BE A% 2R R AIE S oy A2 45 2%
FRAE , 0BT Tubiphytes 11l 22 45 24 FFAIE

1 WREs

BT AR, 77 AR S R AR P TR R
i, RELTWE=FL W, FErRK
B4 X B K PR B (451G I A, 19995 Wang
et al.,2019) o ¥FHRAEAT KL M —H LB, 1
T MR R AN ol A B I B ARl DR (1 1-A) (8
WOE 2 1999; Huang et al.,2019), 7Edg TH A K
Wili i1 % ) OB R A M N R B 2 A /N OK B IR E
A, UETEEH . P A, BT e, ]
& b F009 3R = B A (5N b SR R,
1987; S, 2009) .
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Fig. 1  Geologic background of the Late Carboniferous in southern Guizhou Province

W98 XA T 5N 48 48 = B A KR B iR Bk 3%
B, Hp AW RS OB T i Tubiphytes UH T4 3%
BLLIVY 2 km 4b f9 B% B 36 5 A0 Bx Sk, TEAHEREE Y
Tubiphytes B B T} € I PY 2 km Ab ) Tubiphytes
(B 1-B, 1-C), AKRL—_B4, HREXAT
ViR B S B ) 2 %, M2 R IR L
BWRZ, ZRHEKOPRZEZ—RZKE, R —&
R AT (B 1-D) (g 4AE, 1999; W
RALAE, 2003) , fEIZEFH, WG E T A K
AT PR IR A A I I A, R B X AE
At & W) Z A ki IR (LR 55,
2003, 2007; 5Kk F4E, 2007; K PRE, 2010,
Zhang et al., 2024; Du et al., 2026) . Triticites

Quasifusulina 2= WF 5% X Tubiphytes K 3K N & )2
W WS AT FL L, TR Triticites 4, 22 W
TR A 5 K] (Zhang et al., 2024) .

2 EX. HmEMRFAE
Tubiphytes W W A hy Z Fh A= W) 26 AL, 0 ik 40
WAL AR, KR WA, ¥, Hob, Riding
(1993) NN HTE ARG R — R4 ; Fligel Fl Se-
nowbari-Daryan (2001) I\ Jy H 5 A fig & — K R
ai, Rl AR T T Tubiphytes 19494 41
J K AT ) UK L BE AZ Ak 5 Kuznetsov 4§ (2020)
T8 3 A7 4 PR B R T B O 0 AT O A Tubi-
phytes [1) 5586 47 1y JURL W] BE 2 AR 05 S I 45 R
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KEKIKEE (2010) XFHFFE X Tubiphytes W18 35 I it
MRS RESEAT IR TIA N, AT B S — 2 15 20 7 1
AR R A, —HVKR, Tubiphytes 155 %
PR O E A, DR AT E TR S
SRR ALK ) 3 H W Bl (Fligel, 1981) ¢ Tubiphytes
I U6 B H5 R S — B 3 2%, Rauser-Chernousova
(1950) % H 1y 44 & Shamovella; Maslov ( 1956) i H
T A A 45 Tubiphytes , FF Ay HoJ& — f B 2R 3
Fo BT A K Tubiphytes B IE IC 5% 7 5 4 15 Wi,
B Sy 7z sl 5 AR SCAR BE S
“Tubiphytes” —1H],
Tubiphytes TERTFE X A8 T2, B EK 5,
S N RV = RN VRN N S o TE S = R )
BN, B W R HOE B — A e LA
JBE 25y S SR AR P T AR A o8 2 S0 AR AL IR 2 T
JE 1 U8 i 802 2H L AN LA BF 5E XY Tubi-
phytes HAT 2 BB S FRAE . — R MK, N
WM, ROBAERKMEM, HAEEAD Tubi-
phytes H U B 1 AN N R BUJE BOHRE B9 A% R
(B 2-A, 2-B), ERHEEMRE, 7020 EE T
A A H R NR I, BT s B A —

A B T o

ANEILNIH 2 )ZE B, FEBRZERNERSEZ
(K 2-C, 2-D) . J3—FUAAER, HESHA K
KM, AN ERKER Tem, HIFAZEHR
—FHZL, MEREAZATB(E 3); RMELZE
TR MSUZW R, FROAMANES B2 (Senow-
bari-Daryan, 2013); SR WG N K, HEE
GUZI AR R LGN, Tubiphytes 38 % 278
NERE AR . AR B P A R AE o 5 — B Tu-
biphytes P A & B — B A A, T2 2 AR T AL
MREAAR, REA TR AW S 2R,
GURWIE L T 2RAUZ 2 A0 15> X454, Senowbari-
Daryan (2013) Xt Tubiphytes J F 25U 4E ¥ 09 & 48 4
HEAT T HEAN 69 S 45, 78 Tubiphytidae #3523
9 AE . IEH Tubiphytes 53 10 TG 25, ABET
FEEN IS 1 Fh Tubiphytes B Tubiphytes obscu-
rus obscurus Maslov BB B 4F1E, 28 2 FF 5 Rigby ic
% 1Y Nigriporellidae B Jy#H /L, #% Senowbari-Daryan
(2013) K H A Tubiphytes Maslov

AW FERE I T It V- R B AT L Tubiphytes 5 4%
R F1%) S TR A i D[] P B B 5 R S A e T TTOAR
Wby Tubiphytes $E47 53 Mo g 17 AF O AH 25 55 01
0 e T |

A—2ZARA KA Tubiphytes; B— ELA NFPLEA ) Tubiphytes; C—20)Z ; D—Tubiphytes 4 /8 & K
K2 R XA R S 1 28 Tubiphytes FFAE

Fig. 2 Characteristics of the first type of Tubiphytes of the Late Carboniferous in southern Guizhou Province
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Fig. 3 Chatacteristics of the second type of Tubiphytes of the Late Carboniferous in southern Guizhou Province
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80 AR AL dh il 25 ML OC AR AN A, ARG Aretz F1
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3.1 EwEE iR & Tubiphytes $51E

I FERI R — Sk, R4 272m,
W55 T SR 2 s 8 7R 10— B 1R A DT
Tubiphytes f5 77 1 BLF 5 BHW R, A8 7550 K
S0 B 09 A% R K 0T L0 B PR R R . % S 2 T
14y Hp B R SO B T B R e ), R 35 m
WA RE 8 2, T A P EE S 2 n] i — 28 4 4k DA
SRR 32 BB S J2 LA R AR 3 R 35 B AR A
JZ o Tubiphytes 55y #i 76 HURL W6 I8 25 19 Jo I, 20
Rk H Z A PR RERTE K, 8 5 KB T RAAR J
SRS EE T MURLHEE B )2 N Tubiphytes 58 % 55 3

N TERIURE A= W 18 T o) B 50 e A, SRR
TE/NBURL S AT BB D, Ao S di/h e BEE A=)
T4 8 5 o 15 i AN 8 d MURLKS 22, Tubiphytes & 5 1Y
o, SiEEaBREEIEMKG, SRR
HUKJE & R R ARG . KA Tubiphytes 2Z [A] H.
AW B ST LY, /N R B Tubiphytes
PRI B 259 3% R b o e LLEAREE N i i
JZH, Tubiphytes JL - A2 H#,

3.2 Tubiphytes T 454E

ARWFFEW B Tubiphytes FEJE 5 m, F5 [i] i f
Z920m, REEFR(K 4-A, 4-B), FEEHEAE
Y1k Tubiphytes F1EE K DU 5 B 8] Ivanovia cf. man-
churica, [FFEA= 4y LLES Bl AR W) M & B AU 320 AR
Wil N Y 25 IR R[] T AR VR IS 25 W e 8
3.2.1 #HEE

MBS R R A e e e N, W e A
L RS DL R R A e B o TR 2R Tub-
iphytes . & EEHL I8 JE B W) A0 AR BERE Fr ol IS A
WGy o MO, WEBLNSH W RIERRL . Gk, YAk ER
KL AR BURL B 5 1A o URLIR) 25 B LT 4RAR L SRR
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Fig. 4 Characteristics of the Tubiphytes reef of the Late Carboniferous in southern Guizhou Province

FIACRLAR S 25 W) Fie FE 350 RIS T i Tubiphytes 53 4fi
FRAE 5 B S 2 BT AR BL, R AR Tubiphytes 53 Aii
TE RBURL A Wy 0 8 0 5 B, /NS R BE 2 A 7E T
ANBURL A )8 R (1] 4-C)

3.2.2 %

TR AZ B8 3 19 A2 W 2 o3 5 B o B A D S S B
Ivanovia cf. manchurica ., Tubiphytes F1 Archaeolith-
oporella 8 o WIEA W) WL or vl Loy g b0 R 2 A4
oy, Hod T E 2 LR Y 5 8 vanovia cf.
manchurica N 3, &0 PSR4 43 70 19 Tubiphytes
WP £ Zhang 55 (2024) 4G LW 4l o0 Fia 1)
BT R FER o3 S BB AR B Tubiphytes K 25 % |
Tubiphytes— WA W) o o T WDORG 45 5 FRE 2
o VRN P A WL W], B MS 2R A Tubi-
phytes K45 5 R RERZ T S AT 2 I, 0 Tubiphytes
ARV RES A DR VRS 4 TR 2 S o A%
AR E 28 (K 4-D) .

Ivanovia cf. manchurian 2 VY 5T 3B FL 5 i
s —F, BAREEMAKEET, BB EHE
TEH MRS . T . WS AR W2 A A ) B T
b OORKPKEE, 2006) . fE Tubiphytes fif #% ¥ 71,
Ivanovia cf. manchurian P N7 35 & w1 £ KB

X, MEERATKO0.5~1m, JFEHS~10cm, £
BEAMRER TAMNILREZ |, THiZAEIEZ ik
Al MORL A WD K, T8 R 1 Tubiphytes 55 HoAl A= 4)
B %, Ivanovia cf. manchurian 2 HEFZ N 3 B 2
AP o, S I I A 2R S — Tubiphiytes i
Sia M H)JZAERIEA S Tubiphytes K4 a E2 M Tu-
biphytes 1 — 86 A= Wy I ki 4H 1%, Tubiphytes 5 L %5
K, HABED A &R, 2T S
R EE B T R o ) i DA A B A K A
(1) 1A A 3

Archaeolithoporella J&—25 B E 44, th
W (0,008 A 202 5 3 B 5 S 4 ) )2 28 R A KT
(Fligel, 1981), 7EARKMBIFLH, Archaeolithoporella
Y Tubiphytes #) i BLHA — & WY [/ f P, 20 A
TERERZ By F 38, TEHE N Archaeolithoporella 5 Tubi-
phytes & 2% Y], B W Tubiphytes-Archaeolithoporella
W w, WAt B Tubiphytes P BRI )k 26 ) Kl 25
MRS 45 4. Tubiphytes 5 Archaeolithoporella B A]
PIAE D DURR Y BORE 45 & A se &, Wl IR AR
THEAR ZR A T 4

Tk Tubiphytes 5 i3 2 HARF BN 56 8, R
WA o 3 26 5B A A2 9 Tubiphytes,
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HHRE G HZRBN SRR E D, WEA
AR B b R S ROE A AE s B sh, HUSORL I
Gole il AT AT YRR IS ) (] 3-A, 3-B) . (2)
ISR BRI Tubiphytes, F BN Tubiphyte 4~ {K H.AH
Hefh . REEUE U B, T X 46 P B TR AR A Ak
iR S s BT WA KB, Tubiphytes 4> K ] £ 16 W]
04 £ 4 bR R AR I 45, TS R Tubi-
phytes SRLRAFSE R, RS IR 4 365 15 M AT L, O A%
ARZZRAR N Je Z /N B 58 i IS 485 W) 58 T8 /N FL AR 5
Tubiphytes A ) 58 T4 A5 AR BE 459, 18] BE /N AH
T, LF4ERIL S W BT Tubiphytes DNAA K5 #
4y X A8, Tubiphytes 5 Archaeolithoporella & 5 JZ IR 5%,
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RPN 5 HAG A Y S AF BRI, W B ) 22 R A
W& . gi%s, Ra5maaid,
3.2.3 #EEE
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WEIE R 2, rikth2e, KONA—, BEEE,
AR PR BRI, A, HAREERA
Tubiphytes, Jrpfi I MAB K, B F5 . &k
HARAIK T em, BRJE G B BUAE AR i 2 2 4
ZW|, BREEKAE, ks, BA—ZErEA.
AW REE AR SRR, IRA W), Tubiphytes
HRBMR, ZUMEAHE 4-E) .

3.3 E5Fg Tubiphytes A WMAR R E W
XE

Tubiphytes Tt P9 A 91 I3 Fi i /0, (L% 75 Tubi-
phytes . BEVR MU 5F 9 3 Ivanovia cf. manchurica, Ar-
chaeolithoporella . Girvanella ., M- AR % . Wi 225, A
fLae, wE . HEER . WA G (B S) . BEEN, Tubi-
phytes 585 B RCAE W) o5 B A2 W0 o B9 RER Ay, X
REARAO DL ST, 25 o AR 1A A= W 23 1 30% . B
ARBE LU B L A7 A, HEMI R A AL, AL

hi 5% WA S FEAERK TN REITELE, X
REIVEREM, HATEmAb T, HpEie
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5% o WAL TR N A, B R EME
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Tubiphytes M1 22 R\K G LS | Kigh, b 5% i 22k
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Fig. 5 Components quantitative analysis of the Late

Carboniferous Tubiphytes reef in southern Guizhou Province
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Tubiphytes T3k JIE A7 (R 4C 2 WO 2 B AR 38 A0
Tubiphytes , $§ 7~ T JE IS 0 1E & 19 JF 50 ¥ 26 5%
(JLEE 45, 2003, 2007), H&EEA, KLk, H
SRR I AEAE, BRI AR . S
1E%  (Senowbari-Daryan et al., 2011) . ffE 3L ik
R 18 PR T8 1 20 0 AN e 1 M 2 2R 0 T 3R ), BRI
HoK RS AL .

Tubiphytes &A% H 3= 6 19 6] TS 25 W) AR AP TE
ULBHKAE R RAF . KB SR, KUK i
A, IR SRR RY AW o s LR UL, R
IS AR K AR R R AR TR 5 IX Y LAt 26 Y A
Wy A A X, T A YR R K A B 5 A D R A 3T
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FAW) AT BE & Tubiphytes T A 1 (Y9 o D 26 11 I
A, S R BER I Ivanovia cf. manchurica TE 1% 1
DXl ) ) 7 PR v B R L, AR TR AR AT N
T VTR i PR BB T (OGP AE, 2006) o il 4%
B HOIREE, HUE B 1R A Y AR R PR bR
i A YR L T LA B BB [R], Tubiphytes Tifé v]
B2 7E TR A TH LA b i K RE DT AR BR 53 v iy o

Tubiphytes T 3 J22 2 A KA 0 R A A 9 16 T
FERJE WAL, Jriethze, WG], FRUIEEJE o>
FEAR R B F LRI . e 2. A
Lo S m, mHAfTRESARTE . hE
I B KR A, SRR 7R T — A TT R I v DO AR
E70%: 48

AR RLG . A% . 52 M0RRIE , HE DN S e WA
B Tubiphytes T ) @35 3 B AN - KA A9 A4 W) 5
Jr A 5 0 RS B K R A8 4 T B — E AL Y AR
Yy we JB M s RS AR 2R W 5 T TR) 1Y) 2 B A AR A
Tubiphytes [ & S EE ML 125 0], RPfy T EBREE A 402,
Tubiphytes 14 Yy 8 J& 18] 1 4 K AR 1K HOR S 4L

M BEAE WA S 8RR (B 6-A) o BRI Tubi-
phytes TEFS BTV R RE BT, SR WE MUK 45 ¥ I
TR 3L i, REEARIE] Ivanovia cf. manchurica
WAL ER e E . BRI Ivanovia cf. manchurica [
KH AR E— 2 B IR I RE 1, 6 Bk
UL R R ek 2, AT AE BE T Tubiphytes B A2 <
(El 6-B) . Tubiphytes 14 K38 [l i — 0 76 1k (1 IS
wyak, AR IR, FFIB T — 28 Tu-
biphytes REEAR (] 6-C) o Tubiphytes 1£ 6 M 58 12 |
KB B REBCER « K SBURR ) K AR SR A B
FHIE IR Tubiphytes B, £5H#EAR 0 HOK 2L, 04
ZR18] 1423 BB 5 919 K ST IEOE iU 450 (I 6-D) .
RSB UEY « AR YIIE U Tubiphytes—5
B )2 B 5, o — B AR E TR B R 2
(K 6-E) . ZJ5 Tubiphytes JFUa K4 . A2 H A A:
YIwE)E . B REER . FINZ YA TR
BME B, XUBR U AR A A 0 TS X Dt e ) A
WY —Se IR, JRXT AR R, R A
(B 6-F),
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@ Ivanovia
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Fig. 6 Schematic diagram showing construction processes of the Late Carboniferous Tubiphytes reef in southern Guizhou Province
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4.1 Tubiphytes i t5 £ W FHF R
4.1.1 Tubiphytes HIE% X F

Tubiphytes MRS DK ELESW, FHRNER
[F) B 39 DR AT 2R B9 A A v L 7S AN — R ol AR )
FHE AT ERL . WU X B R BB A7 ok 1t
Tubiphytes & , M52 B — i 40 w7 ARG 25 A L
HEEIR, BAXGIRIT K.

Tubiphytes B AT — 7€ 1 B8 A= W 0% i JE AR AR Y
ko JCHZAEEYHE D, Tubiphytes "5 W 7E 3} 5]
FHABAEY) b, AR YRS SME A2 A A 4 (18] 7-
A, 7-B). Zhang 5§ (2024) 7ERIAEMRIE &
B, Tubiphytes BA — & [ 0] e, REE & 76 4E
Y LI Y E 7

Tubiphytes J& LS )2 Bl 58 v 0 58y e AIE B — Fif
AW, DEANTSUZEMPIR, WX S g R
WA LI AR AL fEA X /At
Wahe e O, g A LR S EERN AR
HA 58 KRR (Reid et al.,2010) o K& A fLHRJE A
WRAFENERAENZ —, HENRKXZEF,
R Tubiphytes SR /P58 (K 7-C &= 7-H),
HIEMEA — & WA, HORR b RoR, 802
W B B 2 i Le i 254 (Bl 7-C & 7-H)

Tubiphytes 5 Archaeolithoporella Wi 2 % 7] L) B
WAAAE, WNTEARTRAHIR S, 3 W] LAAE Tk 3 5 v 5
HIEH Tubiphytes R A KR P RN A2 72, H
BAMMPIRF B2, FF 58 X 1 REWL4E 2 Archaeo-
lithoporella £ %% Tubiphytes = K W) HF1E, ULEH &
HAMME G YR, R, MHETF Archaeolith-
oporella, Tubiphytes MATE T HIiZ 42, HFHEA
FHRLEI Ry, BlanAfLdy, HEEmsFE(E 7). 1
Gh, A3 K ZFBL Tubiphytes 3 4 B BE BIF 5% 56 3F 1
SN AT AN B A KR, X — W R T
FEHE  (Kuznetsov et al., 2020)

4.1.2 ARL—=FBL Tubiphytes £E3TLt

Tubiphytes A % FE AL 605 K T6 25 . B 38 10 2
SE5C SR EERE ) L iz il R TR AR AR S IR B T 2
PEFEAE (Fligel, 1981; Kawamura and Machiyama,
1995; Forsythe, 2000; Nakazawa et al., 2011; Se-
nowbari-Daryan, 2013), i B & 5k /) i& M e
TEN R R T PR 0T R A 0 Al o SR, AEFI W Tubi-
phytes 5 Archaeolithoporella AF S}y 7= B A= W) 2H 1% Y 1k

Foo B, AR ERERARL—=F4H Tu-
biphytes HAFAEELBFGE, BLAMHT Tubiphytes (241 3
M K H 5 Archaeolithoporella [ & H 75 %% % &
(£ 1),

[ &4 Tubiphytes fFAEWI S 7 eV, M EA
AR AR R B o L0 I A i T B R ek, A
T &8 % & Tubiphytes . Archaeolithoporella ¥4%%5 %, 1H
AR S 28, IUFFTESS e L%, H. Tubiphytes
Z N/NARFAR (Chen et al., 2003) o H AR K
HIE U B X BAEFE KA, KR A, TR
> J5 A S W I T Tubiphytes . Archaeolith-
oporella JE 1, T 1 %455% ( Shiraishi and Kano, 2004) ,
FE R 4 W7 6 T R B B A AR M X, Tubi-
phytes 5 Archaeolithoporella T8 25 5y ¥ @ A& 22, H
TE MG AR 3 DX ARGl DX, RV AF AR AH O B 45
ik, EEWAELIEEEMEE (R D). AdE kR
& RIEE — B 20 25 1Y) Tubiphytes . Archaeo-
lithoporella T R ¥ 2RIV 45 1) ( Fliigel, 1981), iX
A RE A HY T 25 R AR A DO R PR IE Pir 38 AR o AT
DA B R A M A 3 A O SR —— IR 2 TRLK
HAEE TR A R KRR YA KT L
Tk T Tubiphytes 1) %5 8% F G A W) 45 5C BE V& 19 &
J& o Tubiphytes 4 7¢ B ¥ 4 & A LA B R A A=
Yy 5a e B L, A R A A, R YR
Vi DR ME T 4 12, HRBTE U/ i 25 7 A4 W) 5 3l B
AYERE , JUHORAEVR KK, XA KT A7 3
PR o AEd RFRITPR I, U AL O L iz R
T N2 Y, Al RES Tl R 4R 0T A R TR AT Ok 1Y
EBIY A X (Sremac et al., 2016)

TE=B LB LW TR F MR, Tubiphytes B2
SRR T IOREE L AR A, UOWI AR AL B R R
AR T 2 2 1 A= K (Chatalov, 2021), 7E
T A YER DT TS, TS SE WS 2 T A 2 AR
gr. BRI ARLHZST, 54 F 2R
ik LA SR AU e (UL 4, 2003, 2007; 5Kk
F%, 2007), Tubiphytes T i B 18 B AE A7 7 40 W
B, WEE TR A C 2T IR AFTE T RE A8 R i i
IR T RE -

4.2 Tubiphytes I £ 75=F
4.2.1 Tubiphytes BEEZ LN
FER AT A RIS T AR WG Tubiphytes 1
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Fig. 7 Lithofacies characteristics of Tubiphytes reef of the Late Carboniferous in southern Guizhou Province
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28 % 4 Rl S B R X W A A A Tubiphytes 1 A2 25 2 W5 1285
® 1 £IK Tubiphytes X H B & 3T Lb
Table 1 Comparison of global Tubiphytes and their communities
AR (AR TE B ORS S T Archaeolithoporella EEB TN
i — S A A S H Kawamura and Machiyama, 1995
AL ——a&n B = H Sano and Kanmera, 1996
& TR REE TN = H Vennin et al.,1997
RS REC f H Wang et al., 1998
L= 1N [V RE TR P (IR A ) & ¥ Riding and Barkham 1999
B A ¢ T 5 70 5% s H Forsythe ,2000
i JEE 1% BF & 76 (A H A5 R A=) Ourribane et al. 2000
B A A T — R & H ARk & H Igawa, 2003
LS i EE 8N & H Chen et al., 2003
FLAR B i — 1 1 A H A i J Shiraishi and Kano,2004
<y iy TV AL o H Lehrmann et al., 2007
M A7 7 it BERA 2 H Krainer, 2007
8 A A H ARk o H Nakazawa et al., 2011
W A1 o BT 8 7 AN s H Vachard et al., 2012
=&4 BRHALEB T H Sanchez-Beristain and Reitner,2012
g =& i H A w o Senowbari-Daryan 2013
S (EEa s H Wahlman et al., 2013
h =& % 1 Jg W o TG (fHA oA 45 5 A= ) Popa et al., 2014
th =& H ARk fn H Nakazawa et al., 2015
h =B 2 0 e 2 H Forel and Gridinaru,2018
h =& BRA f ¥ Sanchez-Beristain and Reitner,2018
H = & T Je W = & Niitzel et al., 2018
£k 2 o, BRI = G Krajewski and Schlagintweit,2018
P 4 H A R H Tominaga et al., 2019
=54 O =z Py Sénchez-Beristain and Reitner,2019
S 2 W7 5 Hi R F ¥ Kuznetsov et al., 2020
= & T LW e 7 Friesenbichler et al., 2021
B A ¢ T HM & H Zhang et al., 2024

RGENAR AW R A R (B 5) o BF 4 3 34
Ivanovia cf. manchurica 7€ 58 TE Tubiphytes F1 2T 4 4R
JiE 45 ¥ BY Archaeolithoporella-Tubiphytes F1 4 %5 IR JiE
sz b, ULWITERE R ) AR K Z AT, Tubiphytes
MO 254 THERIRER, I 45 7 1 Y R 5t
N o Tubiphytes () 4= AR T HE U 3 389 A9 2E 4,
[Fi) s 3 39 e o K R XOIR B9 VE T, O Tubi-
phytes By E— 5 Az 1< F A A 4 4L 1B O o E Y A%
fFo SR, 24 Tubiphytes A~ 1A% # 35 KIFIE B A B
AR, FCS I A 4, AR AT R g
] EA KON IR AL TR oAb, FEMOIRBE B
W5, Tubiphytes B3 5 2 W /b, 2 W] ofR 35
Tubiphytes JNAFAE— 7€ 56 G+ K &R o Tubiphytes 5 H;

b 325 Wl A 0 A7 A i Y K, JE IR 5 Archaeo-
lithoporella , W% ~F J¥ it £k 72 A HA B3 (9 A R
H A58 3 A W) Tubiphytes & # Archaeolithoporella
BT %%, Archaeolithoporella W) 3 22 W] VL K 45 Tubi-
phytes FH At A= ¥y % J8 T2 18— 72 B9 25 6] 25 A ml 3%
ZigZ 8
4.2.2 [ Tubiphytes 5 Archaeolithoporella ¥ ¥, 1
SRS TR

1 B i R PR PR U R AR R S R,
iR AR W B (Igawa, 2003) . A4S 5CHE
HRIRER A EH NG AEM L FTNELT, B
TTRAT hn ] 55 85 AR RS ZR A AT, T A ik = QY
RGBT, X S A MR v W E i
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SRR SIS, B R R 2 kR h ae
(Dupraz and Strasser, 1999) ., T£ Tubiphytes HfE N,
FER DY S 339 Ivanovia cf. manchurica B AEAEAAR HE &
IR T 2R AE Y /E ] o A8 Tubiphytes A1
ST, BB W Tubiphytes 5 Archaeolithoporella
Fa BRI e R T T B . ks R S Tl e E VR B
g BE A e gk, H = E iy Tubiphytes, Archaeolith-
oporella F1 Z AXB 45 W) A4 1L

5T Xt 85 1) Tubiphytes B8R SME AT AT
EE X “8UZR” AR AT PLIA hy HA  [F] —
AT 3 AT RAMA Tubiphytes 55 Archae-
olithoporella B. A % 58 W) 3 4 & &R, Archaeolith-
oporella XU Bl Tubiphytes (R BB . H
7RI S 80 Tubiphytes i #% Archaeolithoporella FJt
g8, T Z B T R A R SN B R A
ARIEEED) , WA B 1) Tubiphytes 5L
SR A Wy B A e, HG R R 5 A D AT
RIS VWO v, s SR B 45 ) B 2 2 J5
BT LB B S ST B b o Tubiphytes A1 g — Fi B AU
AALRFEME R RS U, L SRR
I3 B EX NS BURLHETT AL %58 . Archaeolithoporella [
EAEH A ¥ B Tubiphytes |, %555 {E Tubiphytes
HEARMA R0, (6] s8 T Tubiphytes A& (1912
B 14 K Tubiphytes ViR 25 5€ 1F ¥ 18] 1) 32 4% (18 8) .
A7 PR B A ARl 2 e 1 9 TA) A [R) T RS i 25 ) 1 W
Tubiphytes . Archaeolithoporella [8] L B 0% |~ 1Z 4% 1E ,
WUEH] T s S BE v TEA A R b LA — 3 Y 52
¥k, Tubiphytes . Archaeolithoporella #1122 ¥ IR i 1
R ICIRAG I T Tubiphytes M GA% 28, 1E Tubi-
phytes . Archaeolithoporella B4 FEvp, R UTFR I
454900 388 5 i 6 70 B L B R AN B R Rk 2R, X
SO G R S P S I LA i Tubiphytes T, AT
TEME R s A M.

5 #ig

1) 2R DX A7 5 it Tubiphytes F. W K5 AR #Y
e & P BEFI N TR0 52 b B AS W S s R vh s 40,
Tubiphytes obscurus obscurus Maslov, =% ¥ 3% 5 Wi B
B2 FARMIEESRIE, AxaL—HEL, Tubi-
phytes 1, J5& B M A [6] 14 T8 285 45 A0 R0 20 58 119 3 1 fiE
J1, ABEFTEINT Tubiphytes S Ui 240 B AU 2547 £L 1

*‘Eflﬁﬁﬂgg Tubiphytes C:j Archaeolithoporella
[ Q) Juim sy [ < |tk
A—A7 FLHUR A A2 9 55 J8 5 B— Tubiphytes £ 58 47 fL L1 At 4= 4y
)5 5 C—Archaeolithoporella 43,58 . A 12 filt 1) Tubiphytes; D—1{ #5482
AR T s E— R DR A0 45 R I 45 ) sE AL L s F—Ja 1 i
AR B 45 W) 73 Tubiphytes

PEl 8 g XN A et R R A e o R R

Fig. 8 Construction processes sketch showing micro-framework

of the Late Carboniferous in southern Guizhou Province
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2) BSEME AT B Tubiphytes T G 3 T /K M3
W W KB BRI D . RS A AR
KINGEH, Tubiphytes BA ZFlGE #EIIRE, RERI4S
S50 R ] 5 A= W T8 ORL DL [ AR A, W REAE A
Ivanovia cf. manchurica W € ¥ 3 K. WA, Tubi-
phytes BETERG 25 VE F 0 B Ak b 5 AH 5 01 A Al 14 119
ks 28

3) TEHS W AT o MR Tubiphytes b, Tubi-
phytes . Archaeolithoporella 2H 4 & T 1 H KM G
A SO0 BRI TS ZE R, R e R TR
TEAT R RA — & W EHERE ) o Wit 5 2R
X . AN[RIEFH Tubiphytes B%F E, 1AM Tubiphytes
JITHE IS Fe TE T8 1 A PERE S /KR . KRB IR K
V5 AR S R B SR OGP
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