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Fig.1 (a) Division of structural units and (b) stratigraphic column in the Xihu Sag (modified from Qu et al., 2024)
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Table 1 Classification and distribution of ichnofossils
A A S 44 ks FESE B
- Arenicolites IR TR S T B A B
Thalassinoides e EARDBLe E Sz B R B
e Taenidium PEAE S E ) I T B R A B
Beaconites beEerk il ke ST BB
. Planolites A A T I T B A B
Teichichnus IR SR )R AL B B G4 B

El2 WF5E X

Y5 AL A7 IR

(a)L14F,3 630.80 m, & B (b)T3H,3 439.10 m, *F F Bt (¢) W5 3,4 564.80 m, *F- F Bt (A) L1, 3 320.70 m, F- F EZ; (e) K1, 3 570.10 m, P+ B (WS FF,
4 565.40 m, F F B Ar. Arenicolites ; Th. Thalassinoides ; Ta. Taenidium; Be. Beaconites ; PL. Planolites ; Te. Teichichnus

Fig.2  Photographs of typical ichnofossils in the study area
(a) well L1, 3 630.80 m, upper Baoshi Formation; (b) well T3, 3 439.10 m, lower Pinghu Formation; (c) well W5, 4 564.80 m, lower Pinghu Formation; (d) well L1, 3 320.70 m,
lower Pinghu Formation; (e) well K1, 3 570.10 m, middle Pinghu Formation; (f) well W5, 4 565.40 m, lower Pinghu Formation; Ar. Arenicolites; Th. Thalassinoides; Ta. Taenidi-

um; Be. Beaconites; Pl. Planolites; Te. Teichichnus

2.1 Arenicolites

Arenicolites WL A TR L N340 UTEHE 7, U
A 0 T TS AR L A O
BRI U a5 I X (WA, 1997 47 3000 55
2004) (& 2a) , f77E 5 WIE R Y JEW 7 34 A .
Arenicolites /)% 7 B A28 H /N T 10 mm, K A F
50~100 mm, A~ [A] 5k 728 A= s A4 U B A O RS VL
e VRS (B BE X RN AR . U B A8 1Y 487 BEAG o)
B, L8 B D B B S EAR R Eh IR,
SHMBENR ORI . Sl 2 2B
IR T2 , K28 Arenicolites H JE AT b (1 2 77
SRR YT Shil i, W EhIE A, R S
2.2 Thalassinoides

Thalassinoides H1 FLARE [1] 45 (R 7K - X W 1) 25
1) DO 245 2 i, 5% 3L 2% R 1) 52 2 /K1 RO 2%, 3
A KRR BRI S A, SO YRR TR, A
B MANEE K%L . Thalassinoides B =4k JLA 24 M

DATE A AR IR 5L, AR X AR Y 5 7 ORI
TAHOCHR (38700 43 S, LT /OB AT 2 i RE
FIRE BT , A4 BEAR /D 35 0] 48, e 5 se 0 o 5 1
F UYL WA HE (Knaust, 2017) , 2% K 3 i Bh £
D BINZE AT o BFSE X Thalassinoides 15t 30
oA AR A R A e a2 R KB
Bl Bl eI A [RE v 7T (& 2b) L 3 S Ak H
BN RAFAE , 7B BE H AP B e . HE i
AW R sy (=it Hy) T35 K e (451 n
JaL) .
2.3 Taenidium

Taenidium AT B H BRI/, 2 R K
B it (& 2¢) , BRI B B, WX EARN T 5~
450 mm, 38 F AT 5~10 mm, V7R A Ao BESRARE,
Teot e Hr AIE R RIFEEAE AR/ N, Pk b ak
PR Y 22 5 /0N o 3K R 3 58 R R B TR AR D
b, ATRESA Y s (i R He gy e mRE de 45 ) s H
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K3 Thalassinoides & U>3R 5 2 % &

s 2

(4 Knaust , 2017 &2 )

(a)16/2-153F,1 943.50 m, Johan Sverdrup , 7l FHABEIL 5 (h)6604/10-1 I, 3 647.50 m , #P LI

Fig.3  Thalassinoides core identification reference (modified from Knaust, 2017)
(a) well 16/2-15, 1 943.50 m, Johan Sverdrup field, North Norskehavet; (b) well 6604/10-1, 3 647.50 m, Norskehavet

AV TG i K. Taenidium R EHEE B sh Al
JEAEAT R AS G A v o, BR AT H AR TR TR TR
(Buckman, 2001) , 8 0] 7 7F T3] 3 L W 70 DL AR
(Savrda et al.,2000; Melchor et al. ,2006) , J& T #Hi=
A
2.4 Beaconites

Beaconites HIFIFEAR TC53 3 HA MIHLC AL &
T 7, S B, R R A A R 5 )
(K2d) . #H3ETF Taenidium , Beaconites B3 A FE 0115
Fa) 35 AP AT 2 0 7 CRE o ST IX Beaconites 153300 FA) T
FEAZRZ10 mm, KBS T 8~30 mm, 1 /R AF7E S
BEING . Beaconites 135 08 A= )38 & A 1 7EAE B
AR R DA S R P K AR AR PR A v, 7 A it
PRHE B Wy it 20 oy HAR PR B ORI, 28 T IR
TRIEIAZ N AT (Pollard , 1988) o
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T, Hg OB il oy B R s s th A
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Planolites B 17K V48 HAT 158 E 2 M 81 1) 8 e
FEhFEIE H Ik EE , 27 & 4 7] DU HER RS E O
19 Planolites (Knaust, 2017) o #F5% X[ Planolites 15t
TR AR ATV AT 2R B R RT3/ I i B B (BB
([l 2e) , Vo s s, &t BLAE e Bk A vErh 78
AR EE O Th B B, S AT iz
2.6 Teichichnus

Teichichnus - HA7 BERFIE FIIE T 7, 25ty
WU EY REE DURE R AW B e
B — F A B B TR T SR
Teichichnus F2: 45 R 56 J37 12 B ELBEIRAG 38 19 TS /3 B
T ELVE (L 260) B 7 CHARA T 5~150 mm , A [RIFR
WP NSF 2R K Teichichnus & H 7225 sh W IE
JSCHY ZE ARSI , s A M A B DURR ) S T 2
JOR BT F2 B A FU AL B e A T8 R B TR AL I
AR AT R e Tl e PR D AR B (.29, 2003) .

— ,.,$_'_7>'—t~_xg

Kl 4 Planolites 7 0> 3R 32 % & (#& Knaust , 2017 &2k )
(a)15/9-73F,3 565.40 m, Sleipner Vest it , AL ; (b)6607/5-1 I, 3 408.50 m, )it

Fig.4  Planolites core identification reference (modified from Knaust, 2017)
(a) well 15/9-7, 3 565.40 m, Sleipner Vest field, North Norskehavet; (b) well 6607/5-1, 3 408.50 m, Norskehavet
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Fig.5 Planolites ichnofabric
(a) well W4, 4 699.65 m, lower Pinghu Formation; (b) core sketch; (c) well K1, 3 570.00 m, middle Pinghu Formation; (d) core sketch; (e) molecular composi-

tion and tiering distribution of ichnofabric; PL. Planolites; Th. Thalassinoides; Ar. Arenicolites
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Fig.6  Thalassinoides ichnofabric

(a) well T3, 3 439.30 m, lower Pinghu Formation; (b) core sketch; (¢) molecular composition and tiering distribution of ichnofabric; Th. Thalassinoides; Pl. Planolites
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Fig.7  Teichichnus ichnofabric

(a) well W5, 4 564.53 m, lower Pinghu Formation; (b) core sketch; (¢) well W1, 3 392.10 m, upper Pinghu Formation; (d) core sketch; (e) molecular composition and tiering

distribution of ichnofabric; Te. Teichichnus; Ta. Taenidium
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Fig.8  Beaconites ichnofabric

(a) well L1, 4 564.53 m, lower Pinghu Formation; (b) core sketch; (c) molecular composition and tiering distribution of ichnofabric; Be. Beaconites; Pl. Planolites
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Table 2 Vertical changes of ichnological indices
=IA BB uRAik] F /% BI ii [53¥4;:3 P Z 2 FERFE
B Teichichnus 5~18 2 2~3 ik fAT BRI —rh B2 REJeE STE
B Planolites 10~25 2 3 B {7 HR B2 IREE KB T 5 e B b B2
DK Beaconites 10~13 2 3 rp g BRRPHIE e
TE Thalassinoides 11~28 2 3 A% fai BB 2 KK R e
Teichichnus 13~42 2-3 3~4 B IR KRS RO S A )%
Teichichnus 14~45 2~3 3~4 g IR Z TR SRS e )2
EA B
Planolites 2~23 1~2 2~3 i [HERE =] VIR e R D2 | BRI S e A
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W RZ AR AAE R BB R S, A i Bl
D DUAR A v 1 IR 8 2 R R D 2D, 5 B i 4k
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Quantitative Characterization of Ichnofabric and Its Significance for
Indicating Sedimentary Environment: An example from the Pinghu
Formation-Baoshi Formation in the Pingbei area, Xihu Sag

YANG LiYu',DU XueBin',JJIANG DongHui*, XIAO JiaFu', CHEN KeYi', LI XinYi'

1. College of Marine Science and Technology, China University of Geosciences (Wuhan), Wuhan 430074, China
2. SINOPEC Shanghai Offshore Oil & Gas Company, Shanghai 200120, China

Abstract: [ Objective ] Abundant ichnofossils present in the Eocene Pinghu Formation and Baoshi Formation in the
Pingbei area, Xihu Sag. It is of practical significance for the division of sedimentary systems in the Xihu Sag to study
the characteristics and distribution of its ichnofabrics and their indication of sedimentary environment. [ Methods ]
Using core observations, the study identified ichnofossils and ichnofabrics in the Pingbei area. The IDIPA technique
was employed to objectively quantify ichnofossil abundance and accurately determine both the bioturbation index and
the ichnofabric index. By integrating these findings with ichnological indices, this study summarizes the characteris-
tics of the planar distribution and vertical evolution of ichnofabric in the study area. [Results] (1) The study identi-
fied six ichnogenera of ichnofossils and divided them into four types of ichnofabrics : Planolites ichnofabric, Thalassi-
noides ichnofabric, Teichichnus ichnofabric and Beaconites ichnofabric. (2) The study area features a high landform
in the northwest and a low landform in the southeast. Seawater invades from south to north, and the sedimentary envi-
ronment transitions from a subtidal zone to an intertidal zone, and finally to a supratidal zone in the northwest where
the highest terrain is located. The evolution pattern of the corresponding ichnofabrics follows the sequence Thalassino-
ides — Teichichnus — Planolites — Beaconiles, consistent with regional sedimentary zoning and paleoclimate analy-
sis. (3) From the Pinghu Formation to the Baoshi Formation in the study area, the study found an increase in the
size, diversity and abundance of ichnofossils. The tiering transitioned from simple and shallow to complex and deep.
The variety of organisms and the degree of bioturbation increased, and the biological habits evolved continuously, in-
dicating that the sedimentary environment changed from anoxic to oxic.[ Conclusions ] Based on the characteristics of
ichnofossils, ichnofabrics and sedimentary structures, the response relationship between the ichnofabrics and the
sedimentary environment was established in the Pinghu Formation-Baoshi Formation in the Pingbei area. These find-
ings provide new evidence for the changes in sedimentary environment from the perspective of ichnology in the Xihu
Sag during the Eocene.
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