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Spatiotemporal Distribution and Controlling Factor of the Late
Paleozoic Zoophycos in South China

ZHANG Lijun, GONG Yiming
State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences, Wuhan 430074, China

Abstract Through studying on Zoophycos from three Late Paleozoic sections (the Dahekou Devonian section, the Ercengpuo
Carboniferous section, and the Dongpan Permian section) and summarizing the previous related literatures on the Late Paleozoic
Zoophycos in South China, the Zoophycos from these regions represent the complex spreiten with well —preserved major and minor
lamellae, and consist of marginal tube and cylindrical tunnel. A systematic investigation of morphology and palaeoenvironment of
Zoop hycos is carried out. The study indicates that (1) both the spiral-like and tougue-like Zoophycos are identified. (2) Zoophycos are
mainly distributed in the Early-Middle Devonian (Emsian-Eifelian), Mississippian (Visean), and Guadalupian (Wordian); and mainly
occur in the southeast of Guizhou Province, central-southern of Hunan Province, and northeastern of Guangxi Province, and are abundant
in a condition with a lower energy and soft substrate from shoreface to subtidal shelf. It seems that the spatiotemporal distributions of the
Late Paleozoic Zoophycos in South China are coupled with the Late Paleozoic evolution of atmosphere oxygen (17%—24%), climate and
temperature (20—25°C), seawater geochemical compositions (calcite seas, Mg/Ca<2), and mass biological extinction events.
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Fig. 1 Locality and stratohorizon of the Late Paleozoic Zoophycos occurrence in South China
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Notes: Study sections, @ The Dongpan Pailu Permian section, @ The Dushan Ercengpuo Carboniferous section, @ The Dushan

Dahekou Devonian section; Collected sections, @The Laibin Teigiao Permian section, @ The Hengxian Liujing Devonian section, @ The
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F1 L£LEBEER Zoophycos HHF— &
Table 1 Locality, stratohorizon, morphology, and palaeoenvironment characteristics
of the Late Paleozoic Zoophycos in South China
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Table 1 Locality, stratohorizon, morphology and palaeoenvironment characteristics
of the Late Paleozoic Zoophycos in South China (continuted)
, b KREEL 58 1—2 o
- , co: 5 T Y 12 . 38—
W A g Zewhoees PIRSBREE e e g TR
D, & b S o cirinnatus, JEEEE WLl % (6—7)em x(3— = Chondrites 7 g 20091, 1
e - 7. brianteus & 4)em m
. - 0GR AR 4-
R Zoophycos isp.  AEIIE M B = vy e
S RK : . Lo 12mm, KO15— o iS5 S Sl I S 4
D, b 1, Zoisp.2, Z. JEBE)Z WA ’ = Thalassinoide s N i ’
2 K -y 5 > ) i o VA 1351
AT 40 isp3 0 55 3y 0 30cm, % 5 1§ 2004
17¢m
il JE 5 15 .
Zoophycos Wﬂ;ﬁl}g 1;2 Bz E 13
p, EEEEBET om0 P TR S mmy BURRESY L Plaolies, Wi 0o
Cosgim o w e g (8=20em < " Cochlichnus B T
18p. /‘IE'v 2 2 (13—15)cm
[l Jig
b, MBIGR BED, Zoophycos afl mﬁﬁffﬁi’i; BERMS g Wi KK,
kO BRAKE WA e crassus E}%@I%EZA’ZQ 60mmx70mm - ' #1991, 1992144
o £ }
; IR E e Bl ok B R E Y
4 ilEERS Ik L o . . . . T,
z D, ﬁ'ﬂ]ﬁﬁ?ﬁ{& EJEUJ Mab e Zoophycos isp. FUEEEE i1 144mmx(60—70) Skolithos &{i ki 0
LA I 41 A m #1991, 199214+
WM S HIBAT 5 1—2 ) s
e nt #FEH e o S o A e S Chondrites, B p-
D, HEHE bE Zoophycos isp. 3[;] lz;ft%);\' UL rlnor:;nxi ;fm%m!] B Ihdassinoides  FH S
Rhizocorallium ,
Chondrites
; BHRBEUE HEER 22— o N
| | 5 % ‘ " - N . vz .
D, ﬁiﬁliﬁjﬁl Hi®aA %{iﬁfﬁ Zoophycos isp. BHIEBERE FE 3mm, BAAR LY & APlan.olthfzs ’ #ﬂfﬂ SE
g - FESH A SMR AT 12cmx14 em remeoties "
Phycodes , Wi /&
X, =i
OB 55 1— Chondrites, 1A
b, JPEBLE kWA L WBREE, - T ,E{;AW@ o Cruziana, WX ki,
Coamowm w TN gemey e Lumbricaria, — #1F  1983%; Szl

10cmx7cm

b

Palaeop hycus it

(a) I 3 (b)) U8 BB B2 5 (P 3 () i BR S8 4 & 1Y
Zoophycos,%fmyﬂlﬁ]%( 3(a)) MEEIE (F 3(c)) &I (A
3(h))BIBESE  WALIEAY G4 R BESCHI/INBELL  Hoh AR TR
B GNGE M RBESOEMW ] W NS R AP R 2E . Hoh A —2F
FRR /N BE S R 3 TR €018 TR 0 5 A AR Y DR IBE L ST IR AN
W14 5 (B 3(a), B 3(h), [ 3(d)), —Ffh 25 Bl s — 8
JGY, 05— T 5 A 22 AR K B A e Ui 4 . Zoophycos
W R A3 AT S8 T KBRS Wi FE 2 2—4mm, BE R AR 2
(14—16)emx(15—18 )em, Zoophycos Z R AF1E L )21 , 3 H.
DIAE IR 45 S vl 32 AT e 3

el e apL 1T 2 NI e R Y /S N N B =9 = S e
AW B A1 I G B 1Y Zoop hycos o TE -5 2 T A A1
T BRI & AR L, Zoophycos FIN A —ZR G| Rk 2
ARIEATRIACIRIBEZ (K 4), FE[Rl— RBegr b | ml L[] 1) 25 il
ZCHEF N BLEY DNL A LNL, #EBCIRBEJZ B9 R 3 ol O MT (181 4
(d)) o MR BE)ZE B9 B 2 3—Smm, Y8 EE R 6—8mm, ¥R /)8
SR O/ NBESCIY SRR A R R J2 B 2 g, 5 HL

22

2R IF R A B 2V R (B 4(a)—4(d)), B T
JE W R SAE T, AT 20 Zoophycos IR Jy ¥ — iy
AP AR BEZ o BCRBEJZ A AR S5, — &K T 50em,
Chondrites & 5 Zoophycos Fe A 1r — 8 . MR T WL & B,
KA AL A A LR ORAFAE Zoophycos B Chondrites 17,
T LA TP DU AH X5 /0

TS AL R BE R B T R R 2H TR - R ik A v R
K i AR & 1 B9 Zoophycos, T I B 2 T B 0% W 1,
Zoophycos TEIK V404 WARARBEZ , WL E (MT) (& 3
(e)) MAMESD G bk 7T UL 2 il P 8 )8 o 3B T
WME R I, TE Zoophycos 1B )7 H WL 22 W 245 AR AT 58 U 1) T A3t
B BE (K 3(6)) , Bl s B PR A7 A X B 25 s A Bk gk
B mg b

X ik 3 &I Zoophycos WMWY, IR E45 Z A
2R AR W A AR Zoophycos TE A FRAE (K 1), X by
MR, fem i A1 Zoophycos FEHAT 2 FHEA ML A
FRAE (P 2): — Mg B EIE (K 2(a)), 73— F o & E (18 2



] jcmik

## S 2011,29(31)

538 32 (Articles)

(a)

;it- CT
=Wy N2>
‘ k_%__/

k—.}

2 Zoophycos TERSLHEHMEER
Fig. 2 Diagram of Zoophycos representing
the terminology used in this paper
. (a)¥8HEF Zoophycos (#E X #k[18]1&% ), (b) & # Zoophycos
(TEXBK[BIER), (c) A (a)WIFERE, RASFTELSHHIBRTLER,
(d) A (b) WIHHME, REATEASIAHNEREER, (e) BFH
Zoophycos (X HK[181f&%), ()4 (e) M E, RIUAEH HHE
WREER (EXHEB3MER),(9)A (a)WEEVETIEE, RUAKE
SHHBCREER,
Notes: (a) Spiral-like Zoophycos (Modified from literature!™),
(b) Tongue -like Zoophycos (Modified from literature ©"), (c)
overlooked figure of (a), and it indicates spiral —like Zoophycos
spreiten on the bedding surface, (d) overlooked figure of (b), and it
indicates tongue -like Zoophycos spreiten on the bedding surface,
(e) Skirt-like Zoophycos (Modified from literature™), (f) overlooked
figure of (e), and it indicates skirt—like Zoophycos spreiten on the
bedding surface, (g) vertical section of (a), indicates Zoophycos
planar spreiten parallel to the bedding surface.
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I Zoophycos RIFEH 25 HEIE 45 i 4078 I BESL L /NBE &L
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3 EMMLATORELIARKFEAS ARBREZ
& 43 % KB 4H Zoophycos e &5 54544
Fig. 3 Morphology and textures of Zoophycos in the
Devonian Songjiagiao Formation from the Dahekou section,
Dushan, Guizhou Province and the Permian Dalong
Formation from the Pailu section, Dongpan, Guangxi
Province
. (a)-(d) iR EH RRHAH Zoophycos Feas , &= M ik A
EIME, (e)-(f) B = Bitt KFE A Zoophycos K 2 M & &= WA &S R85
THFE , R & R 15 & B A ST B (Radiolarian,R), - A REZ RE % &,
Notes: (a) —(d) Morphology of Zoophycos in the Middle
Devonian Songjiagiao Formation from the Dahekou section, (e)- (f)
Morphology and microscope characteristic of Zoophycos planar
spreiten in the Late Permian Dalong Formation from the Dongpan
Pailu section,with abundant radiolarian.

R/ R L il A 2 ) WSRO H IR S AEIRE (B 2(d)),
DL S AR 8 A A RO TR R A Ak R
Zoophycos (€l 3(b) , SCHK[35]H 1 & WL T-1(a) FIE R 1-6) )
VO N A e B8 A B Zoophycos (SCHK[44) 0 1 BT 1-1
FERR 1-2) . )7 P MR IF R IEBY B Zoophycos ( SCHK
[42] R L -2) . SN BT A G IH Wl 401 Zoophycos
(CHR[AT) R LR T -2,4) S5 ARDERC
2.3 Zoophycos Bt= 5%

BRI AR Zoophycos ANIRNZNE . A PR FIFREE K )32
O3 A ARG AW M HORHR R AR K Zoophycos (IR 25 73
A3 KL B2 Zoop hycos W& T35 5 A2 W) RIS 558 (%) AH A FH 4 1t
T RAFHGORER, BTSRRI (R 1, 5,8 6) T A
R Zoophycos W} 25 4345 H AT DL R RRAEFI LA .
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B4 FEMMmLU-_EHIEEAALTLE EFH Zoophycos 5
Chondrites i £ =M B X &

Fig. 4 Association and tiering relationships between
Zoophycos and Chondrites based on the Carboniferous
Shangsi Formation of the Ercengpuo section
in Dushan, Guizhou Province

iE: (a)— (d),EARBYIEA E#fXE L# Zoophycos; (b), =4
FaAMEE; (a), (A)FFN2FEANNE, (c)H (a)BIHE TR T & i
XE; (e) HFHBRLEEEE;Z1.22.Z3 FHNKRENE HHE R
¥ /& ; Ch=Chondrites,,

Notes: (a)—(d) Zoophycos on different polished rock surfaces,
(b) 3-D polished rock surfaces, (a) and (d) are two side aspects;
(c) opposite polished surface of (a), (e) The natural vertical
bedding surface. Z1, Z2 and Z3 represent shallow, middle, and deep
tier Zoophycos, respectively. Ch=Chondrites.

(1) Zoophycos 243 A T F—r & Z tH (3% 48 7 3 -3
AERI) BTGP L A0 (HE TR Merh S (IREEI) L 7E TR
AR T B VT VT b 2k A DL R A7 3k JE I I 4
&M RHIRA Zoophycos WIAHCHLIE ;

(2) Zoophycos 43 A T I EEAF M T MU
JF AA L 2 Z B2l R oK = IROK IR BE 40 A ke

24

(3) Zoophycos F B4y TAE B Ard M g L EEZR L
—fF

(4) Zoophycos FZ YA A HInl— 2N R, &
ZAEE Chondrites (Planolites 55

3 itig

Wty A AC I L85 ) 165Ma, S8 )n 420 T Mg 4ttt F-F
AW R At R AR SR ] — R A UK A F)
TERAL—=B0 2 (P-T)EY R g, X B A P R
ST B — R A W O — BRI IR T T
AR & AU T VK MR A R A B A BT
EARSE, DR, e ol A= AR AE B 90 26 9 5 B0 45 22 [ 1 lp IR) 36 £
J5 T BA H A

ot Ak A A )RR AR S AR W AT D 2T M S R EEAR EAE
FVE ] A B WA s, BRI 23 S0l DA W BRI A Ok
PRV 42 e ol A AR Zoophycos B 28 43 A 8 E 4N R A
R FH 7R Zoophycos WML BR A W 2 RRAE FIRLAE
31 X£YEE

BT Zoophycos )31 2% 58 ALY 48 8 48 A XT8N (2—
4mm) , HAE Zoophycos BE)Z W 5 5 & B0 T 1 Qn kM Hy LA K
A BLAE 0 G Ak G WE ST AR Y Zoophycos 3 TR AR W) Y H
b HETI AL TR — et BT IR ARRAE | 2 Bt i 2 53N
BT (Sipuncula) & Zoophycos BIIE A ) .

AR Wty R AR Zoophycos 3455 (1 A8 4% B i 1l 2 B
FE A (E 6(b)) AT LLE H i 418 Zoophycos 255
7% (0] B (1) A Ak ¥ 35 K Zoophycos )22 1 J2 T8I A9 THVRR BR /N 31K
B Ak fa H T e L3R AR A R 3 Y D R AT LA 25 2 LT R A
i (1) A= B B RN B Sl (1 ¢ o Il 4 i 42 9
JE M TT LU A AR v e AL T IR R E R B R
TR E R BN (R 2R ), BTSN IS R ik
A AR BN (i Ul AT A R A G VY L 4D 4 5B
W R S ) Il 2 AR AR WA T A O, T B Y B B B R
JE VBRI L AE BRI Zoophycos 13T A I T
TG AT AL 23 ORI 5, LA R B R 2 01 R i i 3 4 8 115
TUUAR Y R T 2 UUAR A P AR MR T 1 ke R A S B ) 4,
U TNGEER BREmREILITE R R R EH,
(2) Zoophycos TEVE 20 & BT T ORI R B 25 v T 7
A AL Je T 20 AR A BROR B ik B A R T A
EMVRIR $h A T NCE 58, TR B i W, IR X
Zoophycos BN KNG — 22 (I FZ I

N AT Bt A2 AR Zoophycos WY I (B 6 (a)) 7T LA
F 1 : Zoophycos TE U6 7820 35 1 30 31— 35 4 47 191 22 %% PG 74 1L 0.
AT T ROR, TEZ B FEHN, Zoophycos - 11 I
{6 X5 Wi 2 3h £ ARG . B SCR B duah T g
Zoophycos 3 308 Az 1151851 B2 gy 1] 5 i Je 2 — ML AR Oy
TEERH A 2B 1 L v e a2 NG A= ) R B i — A I
Wi e 7t F—F 2B W K 4 A A IR 40 B XA AR S R K
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