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Characteristics of modern crab traces in the Pearl River Delta Plain
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Abstract Crabs serve as ecological engineers capable of sensitively reflecting and modifying sedi-
mentary and ecological environments in which they reside. The sedimentary environment of the Pearl River
Delta Plain is highly complex, which is characterized by a diverse and abundant crab population. This pa-
per focuses on investigating the distribution and compositional characteristics of different crab species with-
in the region, as well as their significance in indicating paleoenvironments. A total of 92 sampling points in
the Pearl River Delta Plain were established to collect water samples, soil samples, and biogenic sub-

merged burrow cores. Observations and photographic documentation were conducted to record the distribu-
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tion and characteristics of crab traces at each sampling point. Subsequently, sedimentary environments and
crab traces within the study area were analyzed using methods such as salinity measurement, granulometric
analysis, CT scanning, and three-dimensional reconstruction. Key findings include; (1) The predomi-
nant crab species identified were Orisarma dehaani and Orisarma sinense from the family Grapsidae, Grap-
soidea, and Paraleptuca splendida from the family Ocypodidae, Ocypodoidea. Crab traces included
tracks, fodinichnia, waste trails, and burrows, with most burrows exhibiting I-and J-shaped configura-
tions and a few Y-shaped structures. (2) Crab traces were predominantly distributed in intertidal zones in-
fluenced by tides, with the highest abundance observed in estuarine areas, and relatively fewer traces in
diversion channels and coastal wetlands. (3) Through analogy, it was determined that the morphological
characteristics and depositional environments of crab traces resemble those of the trace fossil Psilonichnus,
which is primarily found in shallow marine firmground environments. Additionally, trace phases associated
with crab traces include Glossifungites, Psilonichnus, and Skolithos. This study contributes modern sedim-
entological data for the Pearl River Delta Plain, reveals the paleoenvironmental significance of crab traces,
and provides critical evidence for geological and ecological research.
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Fig. 1 Location map of the Pearl River Delta Plain( the satellite basemap from Google Earth Pro)
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Fig. 2 Distribution map of sampling sites

in the Pearl River Delta Plain
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Table 1 Salinity,grain size,crab species and submerged burrow densities and bioturbation rates at sampling sites
in the Pearl River Delta Plain( crabs were not observed or identified at some sampling sites)
i W RE Wk 20 3. 4 Wk R E Sk 20 AT FA R kb
T 858 e MEEHRE R e
1 biikyiRu 0.91 4.499 0.802 140 0.51 0.71
2 bickiniy 0.36 5.910 Toti ZR 05 AR 1 A0S R
3 ik inag 0.19 4.818 Jo Vi 7R 7 AT 0.835 170 0.55 0.93
4 b 1.01 2.127
5 4k v 0.36 6.372 Tovi 47 T 1% 3.070 36 7.40 2.66
6 Ak 1.23 4.381
7 kR 0.15 6.981 Tt AR 5 A0 18 1.292 53 1.31 0.69
8 bickyini 0.31 4.758 Tt 457 M T8 0.608 207 0.29 0.60
9 4k v 1.19 6.431 0 % 40098 478 0 0.855 185 0.57 1.06
10 4k U 0.21 7.426 0.529 242 0.22 0.53
11 MBS v 0.25 5.715 FO s 0.587 300 0.27 0.81
12 b 14.53 2.078
13 4 A b 4.67 6.334 1 % 098 4108 0.943 56 0.70 0.39
14 A 0.12 5.516 o i 40 4 T 1 0.812 182 0.52 0.94
15 iR 0.10 6.682
16 405 1 2.70 6.794 KK T 8 0.452 352 0.16 0.56
17 4k b 1.86 6.668 To ik 45 5 AR T 1%
18 4 k3 1 0.24 7.150 Toth AR 05 AR -1
19 b 0.11 3.371
20 4 0.14 6.603
21 4 0.14 6.492 0.497 181 0.19 0.35
22 4k v 0.10 6.553 0.608 91 0.29 0.26
23 b 0.18 2.602 0.455 176 0.16 0.29
24 A 0.18 6.380 Tt 75 Jy A0 T 0.497 188 0.19 0.36
25 41 0.12 3.615
26 4> 0.12 7.081 1.096 176 0.94 1.66
27 ik inl 0.12 7.573
28 Ao 0.89 5.234
29 4 # > 0.66 7.078
30 4k 0.08 6.914 T Vi 455 AR T 1% 0.432 306 0.15 0.45
31 4i ¥ v 0.09 6.685 TGt AR 5 AR T
32 AT 0.09 6.862 To v R 07 T 1% 1.182 83 1.10 0.91
33 4l v 0.10 7.023 TG th AR 5 A0 -1
34 45 v 0.10 6.990
35 4 A b 0.09 6.509 To i AR 5 AR 1
36 bickiniy 0.12 4.931 Jeth AR J5 A0 18
37 4 0.12 7.124 Tethi 7R 5 AH T8
38 4 ¥y 1 0.09 6.631 Toth AR 05 AR 1
39 4k > 0.10 7.142 T ¥i 4 7 #H T 1% 0.612 133 0.29 0.39
40 A 0.10 7.160 TV AR 5 A T
41 45 1 0.12 6.554 Tt AR J5 A0 T 18
42 20 #5310 0.11 7.197
43 kiRl 0.11 6.744 0.691 262 0.38 0.98
44 4 ¥y 1 0.21 7.368 TG Vi AR 5 A T
45 4i k5 1 0.12 6.940 Tt AR 5 AR T
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46 aky s 1.77 7.070 To U 77 A T

47 A 0.40 7.085

48 4 A > 0.12 6.495

49 Ak V> 0.12 6.722 0.440 320 0.15 0.49

50 4k U 0.11 7.008

51 HLB 1> 0.11 5.752 0.396 145 0.12 0.18

52 4k v 0.11 7.199 0.613 104 0.30 0.31

53 4 H 0.10 6.637 0.582 276 0.27 0.73

54 ElipiRdg 0.11 6.758

55 483 T 0.11 6.633 0.561 166 0.25 0.41

56 4 A > 0.18 7.186

57 44 > 0.11 6.690 It 477 A T

58 4k U 0.10 7.185 0.614 74 0.30 0.22

59 4il A v 0.19 6.819 To ki AR 5 AR -1 0.857 144 0.58 0.83

60 bickiniy 0.10 5.656

61 4 A 0.10 7.163

62 4k v 0.11 6.575

63 4k v 0.11 7.089

64 4 0.10 7.052

65 4> 0.11 6.438

66 4k U 0.10 6.719

67 kiRl 0.10 6.956

68 4> 1.15 6.879 R A TR 7 A T

69 ik iR 1.49 7.163 A R Dy A T 1

70 ik R 0.09 6.999

71 b 0.03 2.948

72 b 0.03 3.490

73 bR 0.08 4.291

74 4 b 0.06 6.764

75 Lickyinug 0.08 5.768

76 bickinug 0.08 5.674

77 4 0.07 6.164

78 AR T 0.09 6.117 Teth 75 7 AH T 18

79 4k b 0.07 6.086 Tt AR 5 AR -1

80 R 0.07 6.650

81 iR 0.10 6.617

82 4l k3 v 0.08 6.444 TGt AR 75 A0 18

83 LA 7> 0.10 5.360 T 1 497 A T 1

84 4 k3 1> 0.15 6.335 Tt 4 7 M F 1% 0.274 850 0.06 0.50

85 4k > 0.12 6.385

86 iR 0.09 1.985

87 4k T 0.11 6.087

88 4k v 0.08 7.163

89 bk iR 0.12 5.191 Joth AR J5 A0 18

90 4> 0.10 6.463

91 4k > 0.12 6.402

92 4 0.10 3.260
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Fig. 3 Sedimentary structure characteristics of the Pearl River Delta Plain
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Fig. 4 Construction traces by Orisarma dehaani
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Fig. 7 Construction traces by Parasesarma continentale
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nus tubiformis ( Nesbitt and Campbell, 2002) FH{,
HF# i T 7O — A MR i J B S AR 454, T
HEARM Gy S B Z R &, R A R R s
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Gingras et al., 2000

Gingras et al., 2000
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et al., 2020
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