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Fig.1  Location of the study area
(a) study area bitmap (Google Earth Pro); (b) Pearl River Delta(Google Earth Pro)
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Fig.2  Distribution of sampling points
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Fig.3 Physical sedimentary structure characteristics

(a) thythmic bedding; (b) horizontal bedding; (c) interference ripple mark; (d) truncated ripple mark
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Fig.4  Division of microenvironment and distribution of biological traces in the Pearl River Delta front
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Table 1 Grain size and salinity parameters of sediment samples from different microenvironments
in the Pearl River Delta front
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Fig.5 Grain size distribution curves of different stations in the Pearl River Delta front

(a) interdistributary bay; (b) subtidal zone; (c) underwater branch; (d) tidal waterways; (e) islands; (f) comparison of grain size analysis in different microenvironments; The

green curve is interdistributary bays; the black curve is subtidal zone; the blue curve is underwater branch; the red curve is tidal waterways; the yellow curve is islands
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Fig.6  Grain size distribution in the Pearl River Delta front
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Fig.7  Characteristics of traces of crabs, nereis and mudskippers in the underwater branch of the Pearl River Delta front

(a) surface crab burrows; (b) U-shaped hole profile of ragworms in the subsurface; (c) surface mudskipper track; (d) three-dimensional reconstruction of crab Y-shaped and

ragworm burrows in subsurface
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Fig.8 Characteristics of surface-level biological traces and intra-layer burrows

in the underwater branch of the Pearl River Delta front

(a) bird tracks; (b) symbiotic burrow morphology of crabs and ragworms; (c) mudskipper dwelling traces; (d) crab burrow morphology
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Fig.9 The characteristics of dwelling traces, trackways and excretion traces

in the interdistributary bays of the Pearl River Delta front

(a) crab dwelling traces; (b) crab trackways; (¢) mudskipper dwelling traces and crab excretion traces; (d) excretion and dwelling traces of ragworms
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in the island of the Pearl River Delta front

(a) dwelling traces and trackways of crabs; (b) crawling and dwelling traces of mudskippers; (c¢) burrow morphology; (d) mactra
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(a) crab dwelling traces; (b) dwelling traces and trackways of crabs; (c) crab crawling traces; (d) dwelling traces and trackways of crabs; (e) crab dwelling traces; (f) burrows

of ragworms and crabs
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Table 2 The ichnological characters of the palaeo-delta front
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Fig.12  Model of modern biological traces in the Pearl River Delta front

o M mipmmc e sk



1526 AR S 4 A2
6 Q'ﬂ:':.i/b\ change. St. John’s, Newfoundland: Geological Association of

(1) AIF5E DX P BRACA: Wyt 08 A 7K T T 8 0
4 9341 73 B AR A B B HAB B B vy, T AR AR
U0 Y SN o5) =l we e 1Y € (7RI X i/ N (SERBTIX |
I3 25 ) 12 N 388308 (A3 ) o

(2) ZK T BGEF Sl A= P sh B ., WAy 3=
BLGE I A YA XSS S W Mactridae V5 B30 )
I) 25 5 & Paguridae W 5¢ 25 5 W) %5 58 Brachyura . ¥
BT TRCE [ VD 4 Perinereis 2R W) 113k £
Periophthalmus UL} 55 084 D106 DL Mytilus JE75
K U2 Reishia 55

(3) U AN AR I Sh UK T BGE R 0555,
FEE Y K S W Brachyura. T
BLFFIMRI L LT A, R kB A st
i AT A WA R S AR )l A
FENCATIE | B | 5 23 LA K R 4, 2 N i 32
B A AT R R R BRI OB

Bt BT B SR d R LR R R
U S 3 3 AT A X LA B R AR R A 6 W B
Y EMFIRE R E LD TE IR
FHEWA =T MRN8, BT REE R
B G 3T R AR 5 £ 0915 BCE LA B KA
#)

2% 3Lk (References)

[1] Bann K L, Fielding C R, MacEachern J A, et al. Differentiation
of estuarine and offshore marine deposits using integrated ichnolo-
gy and sedimentology: Permian Pebbley Beach Formation, Syd-
ney Basin, Australia[J]. Geological Society, London, Special Pub-
lications, 2004, 228(1): 179-211.

Gingras M K, Pemberton S G, Saunders T, et al. The ichnology of
modern and Pleistocene brackish-water deposits at Willapa Bay,
Washington: Variability in estuarine settings[J]. Palaios, 1999, 14
(4): 352-374.

[3] Howard J D, Frey R W. Characteristic trace fossils in nearshore
to offshore sequences, Upper Cretaceous of east-central Utah[J].
Canadian Journal of Earth Sciences, 1984, 21(2): 200-219.
Pemberton S G, Wightman D M. Ichnological characteristics of
brackish water deposits|M]//Pemberton S G. Applications of ich-
nology to petroleum exploration: A core workshop. Tulsa: Socie-
ty for Sedimentary Geology, 1992: 141.

Pemberton S G, MacEachern J A, Frey R W. Trace fossil facies
models: Environmental and allostratigraphic significance[M]//

Walker R G, James N P. Facies models: Response to sea level

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Canada, 1992: 47-72.
Savrda C E, Bottjer D J. Trace-fossil model for reconstructing
oxygenation histories of ancient marine bottom waters: Applica-
tion to Upper Cretaceous Niobrara Formation, Colorado[J]. Palaeo-
geography, Palacoclimatology, Palacoecology, 1989, 74(1/2):
49-74.
Seilacher A. Bathymetry of trace fossils[J]. Marine Geology,
1967, 5(5/6): 413-428.
Taylor A, Goldring R, Gowland S. Analysis and application of
ichnofabrics[J]. Earth-Science Reviews, 2003, 60(3/4): 227-259.
La Croix A D, Dashtgard S E. A synthesis of depositional trends
in intertidal and upper subtidal sediments across the tidal—fluvial
transition in the Fraser River, Canada[J]. Journal of Sedimentary
Research, 2015, 85(6): 683-698.
Swinbanks D D, Luternauer J L. Burrow distribution of thalas-
sinidean shrimp on a Fraser Delta tidal flat, British Columbia[J].
Journal of Paleontology, 1987, 61(2): 315-332.
Swinbanks D D, Murray J W. Biosedimentological zonation of
Boundary Bay tidal flats, Fraser River Delta, British Columbia
[J]. Sedimentology, 1981, 28(2): 201-237.
Abdel-Fattah Z A. Morpho-sedimentary characteristics and
generated primary sedimentary structures on the modern
microtidal sandy coast of eastern Nile Delta, Egypt[J]. Journal
of African Earth Sciences, 2019, 150: 355-378.
Frihy O E, Dewidar K M. Patterns of erosion/sedimentation,
heavy mineral concentration and grain size to interpret boundaries
of littoral sub-cells of the Nile Delta, Egypt[J]. Marine Geology,
2003, 199(1/2): 27-43.
B, EIR0E , TR, S BT AR AR X B AL TR
PR AR st (] o M B 22 4, 2012, 14 (5) £ 628-638. [Hu
Bin, Wang Yuanyuan, Zhang Lu, et al. Biogenic traces in mod-
ern point bar deposits of the middle-lower reaches of Yellow
River in Jiaozuo area, Henan province[J]. Journal of Palaco-
geography, 2012, 14(5): 628-638. |
FEAE A A A AR I = A Y R 0 ] A
W6 3 TR 33 AR DGR S 2 M (3], DEARZA 4R, 2021,39(2) -
408-423. [ Huang Xueyong, Gao Maosheng, Hou Guohua, et al.
Recognition and analysis of sedimentary characteristics of the
southern intertidal area of Yellow River Delta and adjacent sea
area[J]. Acta Sedimentologica Sinica, 2021, 39(2): 408-423. |
AR EACE =AU A DU AET]. HBIRBTSY, 1989, 8
(4) : 45-55. [Li Shuanke. Sedimentary characteristics in the
modern Yellow River Delta[J]. Geographical Research, 1989, 8
(4): 45-55. ]
MRS, Z2TE26 AR, 5 BT — A N TR PR SR AT AR
L AR 4R (AR A2 ), 1993, 17(3) : 5-11. [Lin
Chengyan, Jiang Zaixing, Dong Chunmei, et al. Sedimentary en-
vironment and model of the Yellow River Delta[J]. Journal of

the University of Petroleum, China, 1993, 17(3): 5-11. ]



%51 TR TRV = A I T A Pt 241 55 43 A R AR 1527
(18] R, AL R , A4t AR KB 5 B0 = A PN LA A Chang Huajin, Cao Guangchao, et al. OSL dating of Holocene

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[27]

HIRIEAR R[], 5 5 DU 22 M0 5, 2014, 34(2) 1 19-26.
[Peng Jun, Chen Shenliang, Li Gugqi. Sedimentary information
of tidal flat of the Yellow River Delta after Last Glacial Maxi-
mum and its environmental implications[J].
Quaternary Geology, 2014, 34(2): 19-26. |

R, Tl WK B = A U TR A i
2% 1 B0 ) O G B [0 ULAR A 41, 2023, 41 (3) - 748-762.
[ Wang Cui, Wang Yuanyuan, Hu Bin. The response relationship

Marine Geology &

between biogenic structures and physicochemical stresses of the
Yellow River Deltaic Tidal Flat[J]. Acta Sedimentologica Sini-
ca, 2023,41(3): 748-762. |

FIE , AT . B A PR LA A st
RS o AR (9], AR 2 4R, 2019, 37 (6) : 1244-1257.
[ Wang Yuanyuan, Wang Xueqin, Hu Bin. The composition and
distribution characteristics of biogenic sedimentary Structures in
tidal flat of Yellow River Delta[J]. Acta Sedimentologica Sinica,
2019, 37(6): 1244-1257. |

M BETI, e, 45 BRI = AR R Z DU Y 25 ]
Ay AR [T]. VR VE ML ST 55 56 DU 28 b 5T, 2016, 36 (2) £ 49-57.
[ Yuan Ping, Bi Naishuang, Wu Xiao, et al. Surface sediments at
the subaqueous Yellow River Delta: Classification and distribu-
tion[J]. Marine Geology & Quaternary Geology, 2016, 36(2):
49-57. ]

sk SR NI, XD, 45 . BUARET = MMl sh &8
P A B AR S LB (). TR M0 T 5 5 D 48 b i 2016, 36
(6) : 33-44. [ Zhang Shaotong, Jia Yonggang, Liu Xiaolei, et al.
Feature and mechanism of sediment dynamic changing processes
in the modern Yellow River Delta[J]. Marine Geology & Quater-
nary Geology, 2016, 36(6): 33-44. |

JiIHY, Pan S Q, Chen S L. Impact of river discharge on hydro-
dynamics and sedimentary processes at Yellow River Delta[J].
Marine Geology, 2020, 425: 106210.

Kong D X, Miao C Y, Borthwick A G L, et al. Evolution of the
Yellow River Delta and its relationship with runoff and sediment
load from 1983 to 2011[J]. Journal of Hydrology, 2015, 520:
157-167.

I R TR, #H, 4F RV = A2 d il
PR PEARAIE BCH l $R8E 3 SC[T). YURVEAR,2016,34(6) : 1165-
1175. [Bai Xuexin, Zhang Weiguo, Dong Yan, et al. Magnetic
properties of Holocene tidal flats in the Yangtze Delta and their
paleoenvironmental implications[J]. Acta Sedimentologica Sini-
ca, 2016, 34(6): 1165-1175. |

JUACEE, B . RV =AM B AR R R A S AR
[J]. ¥ 4R, 2000, 19(6) : 34-41. [Fan Daidu, Li Congxian.
Lamination and preservation rate of mudflat deposition on the
Changjiang Delta[J]. Marine Science Bulletin, 2000, 19(6):
34-41. ]

VL, R ARk 8, A L RV = A AR TR RS
AR AE ST 7], S8 W F 93, 2020, 28 (4) : 29-40. [ Shen Jiang,

[32]

[34]

[35]

[37]

sediments in the Yangtze River Delta[J]. Journal of Salt Lake
Research, 2020, 28(4): 29-40. |

FFRR, FAAE AR, A5 UM R AR I i 1) AR DL
TP E Wl AR AR )], ORI, 2017,35(4) : 714-729.
[ Wang Hailin, Wang Changzheng, Song Huibo, et al. Characte-
ristic of biogenic traces in the modern sediments of intertidal flat
in Andong area, Hangzhou Bay[J]. Acta Sedimentologica Sini-
ca, 2017, 35(4): 714-729. |

AR, WO, R ARSI R ) A
IS A AR [T]. i b B4R, 2017, 19(4) £ 663-676.
[ Wang Hailin, Hu Bin, Song Huibo. Composition and distribu-
tion characteristics of modern biogenic traces in intertidal flat in
Qingdao and Rizhao area, Shandong province[J]. Journal of
Palacogeography, 2017, 19(4): 663-676. ]

W, SR UM, AR, A5 . BT = A LR 1 A s
W] TR E TSR (F AR R R) . 2015, 34(2) 1 185-191.
[Hu Bin, Zhang Baimei, Wang Hailin, et al. Neoichnology in
modern Luanhe delta deposits[J]. Journal of Henan Polytechnic
University (Natural Science), 2015, 34(2): 185-191. |

Gingras M K, MacEachern J A, Dashtgard S E. Process ichnolo-
gy and the elucidation of physico-chemical stress[J]. Sedimenta-
ry Geology, 2011, 237(3/4): 115-134.

Hong E, Huang T C, Yu H S. Morphology and dynamic sedi-
mentology in front of the retreating Tsengwen Delta, southwest-
ern Taiwan[J]. Terrestrial, Atmospheric and Oceanic Sciences,
2004, 15(4): 565-587.

AR, ARG R SE A, 45 VL = A U R ST B OB 1) e
9 E ST []. I S5 AR DU 4 S5, 2001, 21(4) + 1-6.
[ Fan Daidu, Li Congxian, Chen Meifa, et al. Quantitative analy-
ses on diastems of the mudflat deposits in the Yangtze River Del-
ta[J]. Marine Geology & Quaternary Geology, 2001, 21(4):
1-6. ]

SARZE UK BT, A S MINTTBUEE A AE (Y ()
B[] O IEAEHR, 2014, 16(5) : 569-580. [Jin Zhenkui, Gao
Baishui, Li Guizai, et al. Problems and discussions about delta
depositional models[J]. Journal of Palacogeography, 2014, 16
(5): 569-580. ]

ZEHL, SR . SN A i Bt X e R 2H ORI B R A B ],
FIREHAREA5,2019,13(2):21-24,61. [Li Kai, Yi Wang.
Sedimentary characteristics and distribution laws of Longtan For-
mation in Panxian county of Guizhou province, China[J]. Natu-
ral Gas Technology and Economy, 2019, 13(2): 21-24, 61. ]
TR, TR F M, SR, A5 B AL SRR AR R RO
JEAE FH I, AP B % M, 2014, 26 (11) : 23-25. [ Zhang Su-
mei, Zhang Yulin, Guo Yaya, et al. Tidal flat sedimentary system
and coal-forming in Huanghebei coalfield[J].
China, 2014, 26(11): 23-25. |

I BRVL = A R S T S A OB PR 45 B I B
LR 1Y B 588 28 [D]. 7 & - b 1 VE K%, 2008. [ Wang

Coal Geology of



1528 LT A S 14 Fa2k
Shanshan. Present sedimentary environments and environment arcane cultivation[J]. Quaternary Sciences, 2022, 42(2):
evolvement since Late Pleistocene for the Pearl River Delta and 397-411. |
intracoastal estuary and sea area[D]. Qingdao: Ocean University (48] F5ME, SRABIT . BRVT =AM IUTRA S {07 ) 3 0 A9 T ik

[40]

[41]

[42]

of China, 2008. |
SR, S E) =AU BACERIL = A D R AR

WRISHEAT D). MFPE2%3],2021,43(1) : 1-26. [Wu Chaoyu, Wei
Xing. From drowned valley to delta: Discrimination and analy-
sis on issues of the formation and evolution of the Zhujiang Riv-
er Delta[J]. Haiyang Xuebao, 2021, 43(1): 1-26. |
FAE TR VRN . IR VL = A N R AR R B
(1. RIWF5E,2022,47(1) : 59-64. [ Yuan Fei, He Yong, Xu
Jiejing. Recent topographical evolution characteristics and trend
of the Pearl River Delta[J]. Journal of Sediment Research, 2022,
47(1): 59-64. |
ERIGRE . BRULI FE R A SEAGS RE[T]. PP, 1984,3(4)
1-9. [ Zhao Huanting. The general evolution process of Zhujiang
(Pearl River) Mouth[J]. Tropic Oceanology, 1984, 3(4): 1-9. ]
ERIEE . BRIT = AN K SCRAIE[D]. PAFifETe: L 1983,2(2)
108-117. [Zhao Huanting. Hydrological characteristics of the
Zhujiang (Pearl River) Delta[J]. Tropic Oceanology, 1983, 2(2):
108-117. ]

RAILIE . BRVLIAT 8K SCRIJE VR [T]. #1989, 9
(3) :201-212. [Zhao Huanting. Hydrological and sedimentary
characteristics of the Pearl River Estuary[J].
phy, 1989, 9(3): 201-212. ]

PRz . BRIT O BURUIBUE R SUIBERE ], Tl K244
(FIARBH#R) L, 1992, 31(2) : 100-107. [Chen Yaotai. Modern

sedimentary velocity and sedimetary environment in the Pearl

Tropical Geogra-

River Mouth[J]. Acta Scientiarum Naturalium Universitatis Sun-
yatseni, 1992, 31(2): 100-107. |

A (O i e s g D S R < | RV AE S 1 RO
B — LB R[I]. e BT 5 DU 2 LT, 1985, 5(4) : 49-
57. [Long Yunzuo, Huo Chunlan, Si Guixian, et al. On sedimen-
tary characteristics and model of Zhujiang River Dalta[J]. Ma-
rine Geology & Quaternary Geology, 1985, 5(4): 49-57. |

Y (I oE S 7] v 7 SA NSNS LN B AT e S ST AL
AE[T]. e R 555 DU 22 15, 1989,9(4) : 15-27. [ Long Yun-
zuo, Huo Chunlan, Yang Shengxiong. Modern sedimentary envi-
ronment and characteristics of the Zhujiang River Delta[J]. Ma-
rine Geology & Quaternary Geology, 1989, 9(4): 15-27. |
TR, B AR, AR BRVE T BRDURA A B R B
HLUUBIRSE[I]. M M 5T S AT U 22 5, 1988, 8(3) : 71-83.
[ Zhang Guangwei, Ma Daoxiu, Xu Mingguang, et al. Sedimen-
tary environments and structures of modern sediments in the
mouth of Zhujiang River[J]. Marine Geology & Quaternary
Geology, 1988, 8(3): 71-83. |

IPAE, 4 R 7, E 5k . BRIT = A A UMW) C/N R C
AR B HRERAR 1 4 7R (9], S P2 WFSE, 2022, 42(2)
397-411. [Shi Shuo, Ji Junxi, Wang Zhanghua. Holocene varia-
bility of bulk organic C/N and §"°C and implications for the sug-

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

B MR ,2018,40(7) : 66-78. [ Wei Xing, Wu Chaoyu.
The formation and development of the deposition bodies and
main channels in the Zhujiang River Delta[J].
2018, 40(7): 66-78. ]

TREREE KA AR A5 BRI = A 2R i —RE TR
A S FARAR ). 0 BT 55 55 DU 204, 2020, 40(5)
107-117. [ Zhang Shaoxuan, Tang Yongjie, Zheng Cuimei, et al.

Haiyang Xuebao,

Holocene sedimentary environment transform and onset time of
Pearl River Delta progradation[J]. Marine Geology & Quaterna-
ry Geology, 2020, 40(5): 107-117. ]

MR ZR . BRIV TSIV B BE RS R AE B HA TR ik 2
U] ARz R (A AR, 1991,30(1) : 105-113. [ Chen
Yaotai. On features of density and ingredient as well as trend of
the deposit and the spread of the sediment from Pearl River into
the sea[J]. Acta Scientiarum Naturalium Universitatis Sunyatse-
ni, 1991, 30(1): 105-113. ]

JEE A EhEAE IR, A X AR IR AE TR VL — M BT
BB I8 e v A N B R S0, T i 5 5 DU 2 M
1987,7(3) :79-89. [ Zhou Qingwei, Ma Daoxiu, Xu Mingguang,
et al. Application of X-ray radiography in modern sedimentary
environmental investigations in the Zhujiang River Delta and its
significance[J]. Marine Geology & Quaternary Geology, 1987, 7
(3): 79-89. ]

A ARBT AE S, A BRI AT ], T
Jo 5 55 D 40 M 5, 1988, 8 (1) : 43-53. [Ma Daoxiu, Xu Ming-
guang, Zhou Qingwei, et al. Sedimentary facies sequences of
the Zhujiang River Delta[J]. Marine Geology & Quaternary Ge-
ology, 1988, 8(1): 43-53. ]

Buatois L A, Santiago N, Herrera M, et al. Sedimentological and
ichnological signatures of changes in wave, river and tidal influ-
ence along a Neogene tropical deltaic shoreline[J]. Sedimentolo-
gy, 2012, 59(5): 1568-1612.

Netto R G, Tognoli F M W, Assine M L, et al. Crowded Rosselia
ichnofabric in the Early Devonian of Brazil: An example of stra-
tegic behavior[J].
ecology, 2014, 395: 107-113.

MacEachern J A, Bann K L, Bhattacharya J P, et al. Ichnology

Palacogeography, Palacoclimatology, Palaeo-

of deltas: Organism responses to the dynamic interplay of rivers,
waves, storms, and tidesfM]//Giosan L, Bhattacharya J P. River
deltas: Concepts, models, and examples. Tulsa: Society for Sedi-
mentary Geology, 2005.

Miguez-Salas O, Rodriguez-Tovar F J, de Weger W. Maca-
ronichnus and contourite depositional settings: Bottom currents
and nutrients as coupling factors[J].
climatology, Palacoecology, 2020, 545: 109639.

Quaye J A, Jiang Z X, Zhou X W. Bioturbation influence on reser-

Palacogeography, Palaco-

voir rock quality: A case study of well Bian-5 from the Second



5 53]

FAREATF  BUERVL = A PN G A W8t S 2H R 5 7 A R

1529

member Paleocene Funing Formation in the Jinhu Sag, Subei Ba-

sin, China[J]. Journal of Petroleum Science and Engineering,

marginal-marine environments from the middle Cambrian (Stage

5) of Jordan[J]. Journal of Paleontology, 2012, 86(6): 931-955.

2019, 172: 1165-1173. [62] Bradshaw M A. Paleoenvironmental interpretations and system-

[58] de Jesus Gomes de Sousa M, Sales Viana M S, Paula Moreira J atics of Devonian trace fossils from the Taylor Group (Lower
V, et al. Arthrophycus alleghaniensis Harlan, 1831 in the Tian- Beacon Supergroup), Antarctica[J]. New Zealand Journal of Ge-
gud Formation, Brazil (Silurian of the Parnaiba Basin)[J]. Jour- ology and Geophysics, 1981, 24(5/6): 615-652.
nal of South American Earth Sciences, 2019, 92: 523-530. [63] Desai B G, Biswas S K. Postrift deltaic sedimentation in west-

[59] Melchor R N. Application of vertebrate trace fossils to palacoen- ern Kachchh Basin: Insights from ichnology and sedimentology
vironmental analysis[J]. Palacogeography, Palacoclimatology, [J]. Palacogeography, Palacoclimatology, Palacoecology, 2018,
Palacoecology, 2015, 439: 79-96. 504: 104-124.

[60] O’Connell B, Dorsey R J, Hasiotis S T, et al. Mixed carbonate- [64] Flaig P P, Hasiotis S T, Jackson A M. An Early Permian, paleo-
siliciclastic tidal sedimentation in the Miocene to Pliocene Bouse polar, postglacial, river-dominated deltaic succession in the
Formation, palaco-gulf of California[J]. Sedimentology, 2021, Mackellar-Fairchild formations at Turnabout Ridge, Central
68(3): 1028-1068. Transantarctic Mountains, Antarctica[J].  Palacogeography,

[61] Hofmann R, Méngano M G, Elicki O, et al. Paleoecologic and Palaeoclimatology, Palacoecology, 2016, 441: 241-265.

biostratigraphic significance of trace fossils from shallow- to

Composition and Distribution Characteristics of Biological Traces in
the Pearl River Delta Front

WANG YuanYuan, GOU Songlin,ZHANG GuoCheng

Institute of Resource and Environment, Henan Polytechnic University, Jiaozuo, Henan 454003, China

Abstract: [ Objective ] The Pearl River Delta front is a complicated sedimentary system controlled by rivers, waves,
and tides. Most previous studies focused on the physical and chemical sedimentary characteristics. However, biogen-
ic sedimentary structures are extremely sensitive to the environment; therefore, comprehensive and high resolution
research should be conducted.[ Methods] Based on sedimentary and ichnological methods, salinity, turbidity, total
organic carbon (TOC), grain size analysis, X-ray scans, and three-dimensional (3D) reconstruction were applied to
the modern hiogenic sedimentary structures in different microenvironments of the Pearl River Delta front.[ Results ]
The main results are as follows: (1) The main trace makers are Bivalve clams, Arthropoda hermit crabs, Crustacean
crabs, Annelid bitoothed berbera, and chordate mudskippers. (2) The main biogenic traces include climbing tracks,
foot tracks, bird tracks and excretion tracks, and burrows, and the main morphology of burrows include Y, L, U,
and I-shape. (3) The diversity, abundance, and bioturbation in the tidal channel and island are higher than the inter-
distributary bay.[ Conclusions ] This study perfected the ichnology of the delta front and modern delta sedimentary en-
vironment. Moreover, it resolved the high resolution identification of a paleo-delta front sedimentary system.

Key words: modern biological traces; ichnology; delta front; Pearl River Delta



