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Fig.1  Location of the study area

(a) map of China, asterisks indicate research area; (b) study area bitmap (Google Earth Pro); (c) Pearl River Delta (Google Earth Pro)
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Fig.2  Sampling distribution map of Perinereis
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Fig.3 Physical sedimentary structure characteristics

(a) parallel bedding; (b) sharpening ripple marks; (c) current ripple; (d) current ripple
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Fig.4  Neoichnology of Perinereis

(a) Perinereis on the surface at station 1; (b) U-shaped burrow profile at station 1; (¢) Perinereis in a burrow at station 2; (d) burrow of Perinereis at station 4
F1 HI=RAMNERNE.ZELE BERLEENHR(TOC)SE
Table 1 Particle size, turbidity, salinity, and total organic carbon (TOC) of samples collected
in the Pearl River Delta

i AL mm TEME/NTU R /%o ST HLER%
1 0.02 44.47 0.28 1.42
2 0.04 42.88 0.47 1.38
3 0.01 117.63 3.97 0.60
4 0.01 68.42 220 2.72
5 0.02 240.27 2.17 0.67
6 0.31 142.07 18.00 —

TSI AR Y R AT Jy SRS IR AR Y TR BB AT, SRR e AR BRI I (SR AR AT
(van Wagoner and Bertram, 1995) ; 3RS0 /K AE A A, 2014) o XUk FlVD 2 2297 A 7030 AR Y 22 ik
PAAE A KR E A KRR B X KFNRIK T, BUAR AU [V A e Eh A= 1, (H R B A
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Table 2 Statistics on the disturbance rate of Perinereis

ia ST FCE AR fem R OB B en? ST YHk R (B m?) Ph#/%
1 0.116 300 0.126
2 0.164 7900 6.696
4 0.182 2800 2.926
5 0.055 4900 0.466

E5 CTHMEEG
() 17555 (D) 145485 (e)2 5 13 ()45 55 ()55 5 AT FR U a8 7 2L G LR BT S O Sk R U deil G AL 4
Fig.5 Computed tomography (CT) scan image

(a) scanning image of station 1; (b) Scanning image of station 1; (¢) scanning image of station 2; (d) scanning image of station 4; (e) scanning image of station 5; the white arrow

indicates Perinereis burrow, the red arrow indicates a crab burrow, and the green arrow indicates bulges at the connection of Perinereis burrow

1o LK B0 1 2% A3k vei R A My Vb B 1) R il CIR B
Bk, HIg IO RE RS R [ ANE A VD A A
52 Ik H KIE.TOC 5ib&EBTEHHHIXER
AR Ts 2 L RAE K 3l ) Z5 AR IR RE RS AL
4 TOC F i st o KN 1 OB KR %
S ZRAHEIR R 1Y, 7K B 7 S5 AU BE XA
R F] T OCHE Y ¥ i 4 H (Ayranci and Dashtgard,
2013), 1 TOC AR B RRAE S IE ARG, DU 3 [F] 50
T AR . KB E Bk [ IR A, 2k

VL= AN R A 2 [ 0 &5 = . 1
He 2 I TR RN () H LY RS AR AT D v, 43
2%, VBB MY A 6 R RV AN S)
HEE A 5 7R VD A B B B B FE 0T A (van Wagoner
and Bertram, 1995) . 07 B UTAUIRJZ A HLBT,
TOC HHl vT LA BT 2 WA AL i, FOU L2
R AE YN FESE 381 553 5 TOC & 2 AL (I T
0.7%) ,1.2 4555 TOC Frim (K 7)), /T 1.3%,
BYPRIEF . KTy S SORP R
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Fig.6  Distribution of Perinereis disturbance
IRV 7 RN IR ], REAS LEVD AR K 3h ) AR Y
X AT Tk, HISHEE R 5 R B R IR A4
VA 15 (Patel and Desai, 2009) .
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M (Schlirf and Uchman, 2005; Mgrk and Bromley,
2008) . Zistil Al A R IOk BE 1Y), T B SR, 2
HuURMCS R, YRR U IR, ) T 0 R AR 45
AW AT I R ERL , BN X AR T
1~2 mm, B SR BERTIA 70 mm, 38 7CFEIE )
DURUIR BT b AR 0 T RRURS JBORLE T4, 0 7 O
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Polykladichnus 38 woJE T Mermia 1 % AH N
Glossifunites 35t 305 A , Mermia 5% 375 A AT LUIAC F W0 56
Gk DL Y 38O 4R AR (Pickerill, 1992)
Glossifunites 15t 305 A0 1T LI 32 32 174 5200 B9 43 I T
(Wood et al.,2014) , & A Polykladichnus )15t 35 {6 A1
ZH A T B A T R A R X (Virtasalo et al.,
2011; Wood et al., 2014; Wang et al., 2019a;
Pienkowski et al.,2021) .

7 BRTT = A YN 30 B 20 50 B v i 158 50 52 i D 2R A

Fig.7 Influence factor mode of the Perinereis neoichnology assemblage in a tidal flat of the Pearl River Delta
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Composition and Distribution Characteristics of Perinereis Trace
Fossils in a Tidal Flat of the Pearl River Delta and Their Indicative
Role in the Sedimentary Environment
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Abstract: [Objective] The sedimentary environment of the Pearl River Delta is complex with abundant Perinereis
trace fossils. The characteristics, distribution, and assemblage of Perinereis and their relationships with sedimentary
environment and sediment properties are significant for the study of trace fossils and the palaeoenvironment.
[Methods] Based on sedimentary and ichnological methods, grain size analysis, salinity, turbidity, total organic
carbon (TOC), X-ray scans, and three-dimensional (3D) reconstruction were applied to the modern biogenic sedi-
mentary structures in different microenvironments of the Pearl River Delta tidal flat, discussed the composition, as-
semblage, and distribution characteristics of Perinereis in a tidal flat of the Pearl River Delta, and analyzed the rela-
tionship between the biological assemblage and the sedimentary environments.[ Results] (1) The Perinereis mainly
lives in the tidal flat area of the tidal channel and the interdistributary bay in the Pearl River Delta. (2) The remains
of the Perinereis mainly have grazing trails and dwelling trails. However, the grazing trails on the layer are difficult to
observe, the dwelling trails in the layer mainly have simple Y-, I-, and U-shaped and complex network structures,
and there are bulges at the joints. (3) The Perinereis is suitable for living in the tidal flat or channel of the inter-
distributary bay with low hydrodynamic conditions, low salinity, low turbidity, and rich total organic carbon con-
tent. [ Conclusions ] The spatial distribution of Perinereis neoichnology is imbalanced, and multiple environmental
conditions jointly control the abundance of Perinereis neoichnology. The habitat of Perinereis is similar to the trace fos-
sil Polykladichnus , which can belong to both the Mermia and Glossifunites ichnofacies; the trace fossil assemblage of
this relic mainly appears in the channel and tidal flat area, and this study supplements the biological data for the mod-
ern neoichnology of Perinereis.
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