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[bookmark: _Toc150693724][bookmark: _Toc170061389]Supplementary Tables
[bookmark: _Toc170061390]Table S1. Chemical labeling conditions for different aquatic organisms.
	Species
	Size
	Fluorescein stain
	Concentration
	Time
	References

	Anadara broughtonii
	shell length: 27.24 ± 1.12 mm
	calcein
	200, 300 mg/L
	24 h
	Zhou et al., 2017

	
	
	alizarin red
	200, 300 mg/L
	24 h
	

	Danio rerio
	25 days old
	tetracycline hydrochloride
	150, 250 mg/L
	24 h
	Xu, 2012

	Apostichopus japonicus
	weight: 
3.45 ± 1.34 g
	calcein
	200 mg/L
	24 h
	Zhao et al., 2011
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[bookmark: _Toc170061391]Table S2. Study on chemical markers of some bivalves. SL: shell length; SH: shell height.
	[bookmark: _Hlk134974592]Family
	Species
	Size
	Stain
	Concentration
	Time
	References

	Ostreidae
	Crassostrea virginica
	(3 – 5) days of age
	calcein
	100 mg/L
	48 h
	Gancel et al., 2019

	
	C. virginica
	2 weeks, 
2 months,
3 years of age
	calcein
	250 mg/L
	24 h
	Spires and North, 2022

	
	C. virginica
	SL
(15 – 18) mm
	calcein
	25 mg/L
50 mg/L
	24, 48 h
	Spires et al., 2022

	Pteriidae
	Pinctada mazatlanica
	SH
soaking
(14.8 – 42.7) mm
injection
(11.5 – 36.4) mm
	calcein
(soaking)
	40 mg/L,
	20.3 h
	McCoy and Huato, 2014

	
	
	
	calcein
(injection)
	125 mg/L
	–
	

	
	Pteria sterna
	SH
(20.0 ± 1.2) mm
	calcein
(injection)
	125 mg/L
	[bookmark: OLE_LINK1]–
	Cáceres et al., 2011

	
	P. margaritifera
	SL
(35 ± 0.02) mm
	calcein
(Shell soaking)
	150 mg/L
	12, 24 h
	Linard et al., 2011

	
	
	
	calcein
(Pearl injection)
	200 mg/L
	–
	

	Pectinidae
	Argopecten irradians
	SL
15 – 30 mm
	calcein
	50 mg/L,
125 mg/L
	24 h,
7 h
	Hollyman et al., 2013

	
	A. irradians
	veliger larvae
	calcein
	50 mg/L,
100 mg/L
	48 h,
72 h
	Moran and Marko, 2005

	
	Decatopecten radula
	SH
(38.4 – 75.8) mm
	calcein
	150 mg/L,
300 mg/L,
600 mg/L
	3,6 h
	Thébault et al., 2006

	
	Pecten novaezelandiae
	SL
(15 – 20) mm
	calcein
	100 mg/L
	12 h
	Burgess et al., 2015

	Arcidae
	Anadara broughtonii
	SL
(27.24 ± 1.12) mm
	calcein
	200 mg/L,
300 mg/L
	24 h
	Zhou, 2015

	Unionidae
	Lampsilis cardium
	1 day of age
	calcein
	125 mg/L,
250 mg/L,
500 mg/
	6, 12, 24 h
	Eads and Layzer, 2002

	
	Actinonaias pectorosa
	7 months of age
	calcein
	250 mg/L
	12 h
	

	Hyriidae
	Westralunio carteri
	SL
(72.8 – 82.8) mm
	calcein
	250 mg/L
	24 h
	Klunzinger et al., 2014

	Veneridae
	Ruditapes philippinarum
	SL
(10.4 – 45) mm
	calcein
	50 mg/L,
100 mg/L,
200 mg/L
	0.5 h,
0.5, 1 h,
0.5 h
	Mahé et al., 2021

	
	R. philippinarum
	SL
25 mm
	calcein
	300 mg/L,
400 mg/L,
700 mg/L
	17,24 h
	Fujikura et al., 2003

	Mesodesma-tidae
	Mesodesma donacium
	SL
(14.4 – 88.7) mm
	calcein
	100 mg/L
	3,6 h
	Riascos et al., 2007

	Lucinidae
	Loripes lacteus
	–
	calcein
	100, 200, 400, 800 mg/L
	1.3 - 2.6 h
	Matthijs et al., 2011

	Cardiidae
	Cerastoderma edule
	SL
(1 – 32) mm
	calcein
	50 mg/L,
150 mg/L
	3 h,
0.5, 6 h
	Mahé et al., 2010

	
	C. edule
	–
	calcein
	250 mg/L
	1.5 h
	Andresen et al., 2013

	Tellinidae
	Macoma Balthica
	–
	calcein
	250 mg/L
	1.5 h
	Andresen et al., 2013

	Donacidae
	Donax hanleyanus
	SL
(21 – 32 ) mm
	calcein
	50 mg/L,
100 mg/L
	3, 6 h
	Herrmann et al., 2009

	Mytilidae
	Perna perna
	SL
(20 – 30 ) mm,
(60 – 70) mm
	calcein
(soaking)
	150 mg/L,
500 mg/L
	4 h
	Kaehler and McQuaid, 1999

	
	
	
	calcein
(injection)
	125 mg/L,
10 – 640 mg/L
	–
	

	
	P. canaliculus
	0, 15 and 19 days after fertilization
	calcein
	50 mg/L,
100 mg/L,
200 mg/L
	24 h
	Fitzpatrick et al., 2011





[bookmark: _Toc170061392]Table S3. Effects of calcein on the fatty acid profiles of P. laevis in Experiment 1 (%). The distinct letters labeled for the same line after 2 h or 7 d of labeling indicated the statistically significant difference by Tukey’s honestly significant difference (HSD) test. The values were mean ± SD (n = 3).
	Fatty acid
	2 h post exposure
	7 d post exposure

	
	0 mg/L+1 h
	20 mg/L+1 h
	20 mg/L+2 h
	50 mg/L+2 h
	0 mg/L+1 h
	20 mg/L+1 h
	20 mg/L+2 h
	50 mg/L+2 h

	C14:0
	1.84 ± 0.13
	2.87 ± 0.60
	2.03 ± 0.91
	2.59 ± 0.56
	2.60 ± 0.60
	2.81 ± 0.14
	2.27 ± 0.12
	1.83 ± 0.63

	C15:0
	1.36 ± 0.15
	1.70 ± 0.12
	1.44 ± 0.15
	1.62 ± 0.07
	1.62 ± 0.22
	1.76 ± 0.10
	1.49 ± 0.07
	1.39 ± 0.11

	C15:1n10
	0.10 ± 0.01
	0.11 ± 0.02
	0.11 ± 0.02
	0.12 ± 0.01
	0.13 ± 0.02
	0.16 ± 0.05
	0.14 ± 0.01
	0.12 ± 0.01

	C16:0
	23.51 ± 1.29
	27.55 ± 1.94
	24.33 ± 3.60
	27.29 ± 2.65
	28.09 ± 3.11 ab
	29.89 ± 1.72 a
	24.73 ± 2.86 ab
	23.13 ± 2.34 b

	C16:1n9
	0.64 ± 0.04
	0.62 ± 0.05
	0.63 ± 0.04
	0.66 ± 0.06
	0.65 ±0.05
	0.68 ± 0.03
	0.64 ± 0.03
	0.60 ± 0.01

	C16:1n7
	5.35 ± 0.09
	7.34 ± 2.10 
	5.83 ± 1.74
	7.75 ± 1.12
	7.12 ± 0.99
	7.16 ± 0.42
	6.98 ± 0.53
	5.57 ± 1.68

	C16:1(3t)
	0.26 ± 0.01 a
	0.37 ± 0.02 b
	0.32 ± 0.07 ab
	0.35 ± 0.01 ab
	0.34 ± 0.02
	0.33 ± 0.02
	0.32 ± 0.01
	0.30 ± 0.04

	C16:2n6
	0.42 ± 0.03
	0.59 ± 0.03
	0.50 ± 0.10
	0.54 ± 0.06
	0.50 ± 0.04
	0.57 ± 0.06
	0.49 ± 0.01
	0.49 ± 0.07

	C17:0
	3.57 ± 0.12
	3.54 ± 0.47
	3.47 ± 0.26
	3.32 ± 0.50
	3.58 ± 0.09
	3.62 ± 0.19
	3.38 ± 0.33
	3.51 ± 0.33

	C16:4n3
	4.91 ± 0.24
	4.36 ± 0.21
	4.71 ± 0.34
	4.76 ± 0.64
	4.69 ± 0.17
	4.95 ± 0.10
	4.85 ± 0.20
	4.68 ± 0.07

	C18:0
	3.16 ± 0.06
	3.24 ± 0.26
	3.02 ± 0.24
	3.05 ± 0.35
	3.55 ± 0.30
	3.67 ± 0.28
	3.38 ± 0.31
	3.21 ± 0.07

	C18:1n9
	2.69 ± 0.08
	2.98 ± 0.81
	2.72 ± 0.51
	3.38 ± 0.42
	3.19 ± 0.33
	3.23 ± 0.34
	3.21 ± 0.36
	2.83 ± 0.78

	C18:1n7
	2.94 ± 0.03
	3.41 ± 0.23
	2.97 ± 0.38
	3.09 ± 0.10
	3.37 ± 0.16
	3.09 ± 0.19
	3.13 ± 0.13
	3.05 ± 0.12

	C18:2n6
	0.15 ± 0.02
	0.17 ± 0.08
	0.21 ± 0.05
	0.13 ± 0.08
	0.14 ± 0.04
	0.13 ± 0.05
	0.16 ± 0.05
	0.20 ± 0.04

	C18:3n4
	0.41 ± 0.03
	0.48 ± 0.03
	0.44 ± 0.07
	0.48 ± 0.03
	0.46 ± 0.02
	0.45 ± 0.00
	0.47 ± 0.07
	0.43 ± 0.05

	C18:3n3
	0.10 ± 0.04 
	0.16 ± 0.03
	0.19 ± 0.07
	0.15 ± 0.09
	0.11 ± 0.03
	0.09 ± 0.03
	0.16 ± 0.09
	0.15 ± 0.04

	C18:4n3
	0.37 ± 0.01
	0.43 ± 0.13
	0.50 ± 0.17
	0.47 ± 0.25
	0.35 ± 0.06
	0.33 ± 0.05
	0.49 ± 0.19
	0.40 ± 0.14

	C20:0
	0.21 ± 0.01 a
	0.30 ± 0.02 b
	0.23 ± 0.02 ab
	0.21 ± 0.00 ab
	0.25 ± 0.01
	0.26 ± 0.02
	0.27 ± 0.02
	0.25 ± 0.04

	C20:1
	2.89 ± 0.01
	3.06 ± 0.08
	2.79 ± 0.14
	3.02 ± 0.44
	3.04 ± 0.12
	3.16 ± 0.13
	3.11 ± 0.22
	2.80 ± 0.15

	C20:2n6
	1.52 ± 0.03 
	1.39 ± 0.04
	1.53 ± 0.06
	1.38 ± 0.06
	1.39 ± 0.16
	1.35 ± 0.05
	1.47 ± 0.07
	1.56 ± 0.05

	C20:3n6
	0.12 ± 0.01
	0.11 ± 0.00
	0.11 ± 0.03
	0.08 ± 0.02
	0.08 ± 0.04
	0.06 ± 0.01
	0.10 ± 0.02
	0.11 ± 0.02

	C20:4n6
	4.27 ± 0.24
	3.35 ± 0.13
	3.91 ± 0.81
	3.46 ± 0.46
	3.61 ± 0.35
	3.71 ± 0.22
	3.85 ± 0.34
	4.16 ± 0.43

	C20:3n3
	0.17 ± 0.00 a
	0.20 ± 0.01 b
	0.22 ± 0.07 ab
	0.16 ± 0.08 ab
	0.10 ± 0.06
	0.13 ± 0.03
	0.21 ± 0.09
	0.21 ± 0.03

	C20:4n3
	0.37 ± 0.06
	0.38 ± 0.05
	0.41 ± 0.07
	0.34 ± 0.13
	0.27 ± 0.08 ab
	0.21 ± 0.04 a
	0.39 ± 0.17 ab
	0.41 ± 0.04 b

	C20:5n3
	11.05 ± 0.29
	9.52 ± 1.04
	11.34 ±1.75
	8.88 ± 1.46
	8.87 ± 1.54 ab
	7.36 ± 0.48 a
	9.93 ± 0.94 ab
	11.68 ± 0.78 b

	C22:4n6
	1.63 ± 0.08
	1.46 ± 0.14
	1.47 ± 0.19
	1.52 ± 0.27
	1.47 ± 0.10
	1.64 ± 0.16
	1.59 ± 0.16
	1.60 ± 0.10

	C22:5n3
	2.33 ± 0.02
	1.78 ± 0.28
	2.23 ± 0.27
	2.16 ± 0.28
	1.93 ± 0.21 ab
	1.86 ± 0.11 a
	2.29 ± 0.12 ab
	2.35 ± 0.15 b

	C22:6n3
	23.66 ± 0.23
	18.55 ± 1.05
	22.34 ±4.46
	19.01 ± 2.14
	18.53 ± 2.64 ab
	17.35 ± 1.43 a
	20.48 ± 0.91 ab
	22.96 ± 2.20 b




[bookmark: _Toc170061393]Table S4. Effects of calcein on the fatty acid profiles of P. laevis in Experiment 2 (%). The distinct letters labeled for the same line after 2 h or 7 d of labeling indicated the statistically significant difference by Tukey’s honestly significant difference (HSD) test. The values are mean ± SD (n = 3).
	[bookmark: _Hlk159764144]Fatty acid
	2 h post exposure
	7 d post exposure

	
	0 mg/L+1 h
	20 mg/L+1 h
	20 mg/L+2 h
	50 mg/L+2 h
	50 mg/L+1 h
	0 mg/L+1 h
	20 mg/L+1 h
	20 mg/L+2 h
	50 mg/L+2 h
	50 mg/L+1 h

	C14:0
	1.48 ± 0.41
	1.73 ± 0.46
	1.77 ± 0.52
	1.20 ± 0.19
	1.53 ± 0.53
	1.52 ± 0.09
	1.28 ± 0.05
	1.47 ± 0.12
	1.47 ± 0.24
	1.25 ± 0.37

	C15:0
	0.75 ± 0.10
	0.85 ± 0.15
	0.80 ± 0.20
	0.67 ± 0.09
	0.74 ± 0.08
	0.77 ± 0.13
	0.65 ± 0.02
	0.71 ± 0.04
	0.76 ± 0.08
	0.66 ± 0.10

	C15:1n10
	0.16 ± 0.06
	0.16 ± 0.03
	0.12 ± 0.01
	0.12 ± 0.00
	0.13 ± 0.01
	0.12 ± 0.03
	0.11 ± 0.00
	0.10 ± 0.02
	0.11 ± 0.01
	0.13 ± 0.04

	C16:0
	18.38 ± 1.36
	19.40 ± 1.81
	19.13 ± 1.33
	18.56 ± 2.23
	18.87 ±1.12
	19.44 ± 1.38
	18.86 ± 0.84
	19.37 ± 0.86
	20.19 ± 2.24
	17.76 ± 3.12

	C16:1n9
	0.82 ± 0.04
	0.73 ± 0.02
	0.75 ± 0.04
	0.78 ± 0.09
	0.79 ± 0.06
	0.77 ± 0.05
	0.72 ± 0.01
	0.73 ± 0.02
	0.80 ± 0.04
	0.55 ± 0.24

	C16:1n7
	4.66 ± 0.79
	5.65 ± 0.62
	5.96 ± 0.93
	4.67 ± 0.34
	5.14 ± 1.21
	5.61 ± 0.24
	5.20 ± 0.07
	5.71 ± 0.30
	5.32 ± 0.65
	3.93 ± 2.17

	C16:1(3t)
	0.08 ± 0.06
	0.07 ± 0.02
	0.10 ± 0.06
	0.12 ± 0.04
	0.09 ± 0.06
	0.13 ± 0.06 ab
	0.12 ± 0.05 ab
	0.08 ± 0.01 a
	0.17 ± 0.01 b
	0.09 ± 0.07 ab

	C16:2n6
	0.30 ± 0.01
	0.31 ± 0.04
	0.39 ± 0.00
	0.32 ± 0.06
	0.34 ± 0.06
	0.44 ± 0.01
	0.31 ± 0.09
	0.35 ± 0.10
	0.33 ± 0.08
	0.30 ± 0.19

	C17:0
	2.78 ± 0.41
	2.81 ± 0.09
	2.75 ± 0.07
	2.82 ± 0.12
	2.87 ± 0.28
	2.79 ± 0.11
	2.76 ± 0.03
	2.75 ± 0.06
	2.90 ± 0.02
	2.44 ± 0.39

	C16:4n3
	8.08 ± 0.44
	7.14 ± 0.40
	7.35 ± 0.03
	7.87 ± 0.35
	8.01 ± 0.80
	6.86 ± 0.82
	6.82 ± 0.26
	6.91 ± 0.41
	7.22 ± 0.45
	8.02 ± 1.63

	C18:0
	3.78 ± 0.20
	3.85 ± 0.13
	3.93 ± 0.14
	4.06 ± 0.16
	3.95 ± 0.15
	4.10 ± 0.16
	3.97 ± 0.12
	4.10 ± 0.06
	4.47 ± 0.34
	5.58 ± 2.68

	C18:1n9
	3.38 ± 0.29
	3.75 ± 0.04
	3.79 ± 0.11
	3.80 ± 0.18
	3.78 ± 0.38
	3.87 ± 0.16
	4.21 ± 0.02
	3.91 ± 0.31
	4.07 ± 0.13
	4.42 ± 0.86

	C18:1n7
	2.38 ± 0.19
	2.58 ± 0.07
	2.64 ± 0.03
	2.52 ± 0.23
	2.43 ± 0.37
	2.77 ± 0.25
	2.88 ± 0.11
	2.91 ± 0.02
	2.85 ± 0.23
	2.51 ± 0.59

	C18:2n6
	0.65 ± 0.05
	0.68 ± 0.09
	0.77 ± 0.16
	0.72 ± 0.17
	0.62 ± 0.08
	0.95 ± 0.05
	0.92 ± 0.11
	0.79 ± 0.02
	0.80 ± 0.02
	0.93 ± 0.09

	C18:3n4
	0.26 ± 0.04
	0.27 ± 0.06
	0.29 ± 0.05
	0.29 ± 0.05
	0.25 ± 0.02
	0.28 ± 0.01
	0.30 ± 0.02
	0.25 ± 0.05
	0.27 ±0.02
	0.28 ± 0.12

	C18:3n3
	1.34 ± 0.21
	1.43 ± 0.10
	1.62 ± 0.10
	1.45 ± 0.26
	1.49 ± 0.39
	1.59 ± 0.28
	1.80 ± 0.10
	1.65 ± 0.12
	1.52 ± 0.03
	1.10 ± 0.71

	C18:4n3
	1.31 ± 0.14
	1.50 ± 0.15
	1.53 ± 0.06
	1.31 ± 0.11
	1.36 ± 0.23
	1.42 ± 0.30
	1.56 ± 0.06
	1.47 ± 0.21
	1.38 ± 0.13
	1.18 ± 0.26

	C20:0
	0.16 ± 0.07
	0.22 ± 0.06
	0.19 ± 0.01
	0.22 ± 0.03
	0.19 ± 0.01
	0.21 ± 0.02
	0.21 ± 0.00
	0.20 ± 0.01
	0.19 ± 0.02
	0.24 ± 0.02

	C20:1
	1.93 ± 0.46
	1.63 ± 0.36
	1.77 ± 0.19
	2.01 ± 0.16
	1.84 ± 0.21
	1.85 ± 0.10
	1.87 ± 0.04
	1.80 ± 0.02
	1.87 ± 0.08
	2.88 ± 1.85

	C20:2n6
	2.26 ± 0.07
	2.01 ± 0.13
	2.01 ± 0.25
	2.15 ± 0.02
	2.13 ± 0.19
	2.09 ± 0.09
	2.15 ± 0.08
	2.06 ± 0.05
	2.17 ± 0.07
	2.10 ± 0.23

	C20:3n6
	0.14 ± 0.10
	0.17 ± 0.04
	0.19 ± 0.05
	0.18 ± 0.07
	0.19 ± 0.05
	0.16 ± 0.08
	0.21 ± 0.01
	0.20 ± 0.02
	0.19 ± 0.01
	0.32 ± 0.22

	C20:4n6
	5.20 ± 0.33
	4.63 ±0.41
	4.82 ± 0.26
	5.46 ± 0.23
	5.21 ± 0.60
	4.83 ± 0.36
	4.93 ± 0.17
	4.80 ± 0.46
	4.77 ± 0.47
	5.11 ± 0.27

	C20:3n3
	0.38 ± 0.05
	0.36 ± 0.09
	0.37 ± 0.10
	0.37 ± 0.09
	0.39 ± 0.08
	0.36 ± 0.13
	0.45 ± 0.07
	0.40 ± 0.04
	0.41 ± 0.02
	0.36 ± 0.12

	C20:4n3
	0.72 ± 0.05
	0.81 ± 0.05
	0.84 ± 0.04
	0.78 ± 0.12
	0.65 ± 0.11
	0.80 ± 0.04
	0.81 ± 0.08
	0.74 ± 0.12
	0.77 ± 0.06
	0.77 ± 0.15

	C20:5n3
	13.16 ± 0.73
	13.89 ± 0.99
	13.59 ± 0.45
	13.64 ± 0.48
	13.28 ± 0.58
	13.49 ± 0.38
	13.69 ± 0.18
	13.76 ± 0.29
	12.78 ± 0.82
	13.48 ± 1.08

	C22:4n6
	1.90 ± 0.32
	1.37 ± 0.15
	1.38 ± 0.32
	1.59 ± 0.10
	1.65 ± 0.14
	1.54 ± 0.07 ab
	1.60 ± 0.06 ab
	1.39 ± 0.07 a
	1.61 ± 0.13 ab
	2.03 ± 0.49 b

	C22:5n3
	2.69 ± 0.16
	2.33 ± 0.23
	2.03 ± 0.46
	2.41 ± 0.14
	2.26 ± 0.41
	2.30 ± 0.07
	2.40 ± 0.16
	2.29 ± 0.11
	2.34 ± 0.23
	3.02 ± 0.88

	C22:6n3
	20.88 ± 1.20
	19.66 ± 1.32
	19.14 ± 1.32
	19.90 ± 0.83
	19.83 ± 1.45
	18.94 ± 1.29
	19.23 ± 0.09
	19.11 ± 0.78
	18.29 ± 2.06
	18.55 ± 2.47






[bookmark: _Toc170061394]Table S5. Recapture data of P. laevis.
	Group
	Survival number
	Number of marked individuals
	Dead number
	Number of marked individuals

	50 mg/L -1
	1
	1
	0
	0

	50 mg/L -2
	1
	1
	0
	0

	50 mg/L -3
	2
	2
	0
	0

	75 mg/L -1
	2
	2
	0
	0

	75 mg/L -2
	1
	1
	1
	1

	75 mg/L -3
	1
	1
	4
	4



[bookmark: _Toc170061395]Table S6. Acute mortality (%) of P. laevis at 4 h post exposure.
	Experiment
	Treatment
group
	Marking scheme
	Acute mortality (%)

	Experiment 1
	A
	0 mg/L + 2 h
	0

	
	B
	20 mg/L + 1 h
	1.11 ± 1.92

	
	C
	20 mg/L + 2 h
	2.22 ± 1.92

	
	D
	50 mg/L + 2 h
	1.11 ± 1.92

	Experiment 2
	a
	0 mg/L + 2 h
	0

	
	b
	20 mg/L + 1 h
	0

	
	c
	20 mg/L + 2 h
	0

	
	d
	50 mg/L + 2 h
	0

	
	e
	50 mg/L + 1 h
	0

	Supplementary experiment
	—
	50 mg/L + 2 h
	0.06 ± 1.58

	
	—
	50 mg/L + 1 h
	1.33 ± 1.15



[bookmark: _Toc170061396]Table S7. Chemical labeling conditions for three species of shellfish.
	Species
	Times
	Fluorescein stain
	Concentration
	Time
	References

	Haliotis rubra
	6 days after fertilization
	calcein
	50, 100 mg/L
	24, 48 h
	Chick, 2010

	Perna canaliculus
	10 days after fertilization
	calcein
	50, 100, 200 mg/L
	24 h
	Fitzpatrick et al., 2013

	Anadara broughtonii
	shell length: 27.24 ± 1.12 mm
	calcein
	200, 300 mg/L
	24 h
	Zhou et al., 2017

	
	
	alizarin red
	200, 300 mg/L
	24 h
	




[bookmark: _Toc170061397]Table S8. Quality evaluation of calcein labeling on P. laevis in supplementary experiments. Values in the same column that did not share the same superscripts are significantly different (*P < 0.05; one-way ANOVA).
	Temperature (℃)
	Marking scheme
	Rate of success (%)
	Good rate (%)

	13.4 ± 0.00
	50 mg/L + 1 h
	100
	43.44 ± 3.34 a

	
	50 mg/L + 2 h
	100
	67.78 ± 5.09 b

	24.18 ± 0.04
	50 mg/L + 1 h
	100
	42.22 ± 5.09 a

	
	50 mg/L + 2 h
	100
	70.00 ± 5.77 b



[bookmark: _Toc150693704][bookmark: _Toc170061398]Supplementary Methods
Labeling experiment on P. laevis at low temperature with 50 mg/L of calcein for 1 h.
The experimental time was April 2024, the environmental water temperature was 13.4 °C (Experiment 1: 12.84 ± 0.09 °C), and the experimental material was P. laevis with a shell length of 25.7 ± 1.21 mm. A treatment group (calcein 50 mg/L + 1 h) and a control group (calcein 50 mg/L + 2 h) were set up to compare the labeling quality of the two groups under low temperature conditions. Each group had 3 replicates with 30 individuals of P. laevis per replicate. The labeling process was carried out in an opaque foam box. The individuals were immersed into 10 L of seawater with 7.95 ± 0.13 mg/L of dissolved oxygen and 33.52 ± 0.17 of salinity during the marking process. The stocking density was 9 ind./L, and the clams were fasting throughout the marking process. Following the immersion, the residual calcein on the surface of the bivalve’s shell was gently rinsed using fresh seawater. Then the clams were transferred to a 0.16 m3 transparent glass tank covered with approximately 5 cm thick of sea sand that was filtered through 30 ~ 50 mesh for 7 d.
Nearly 70% of the cultured seawater was exchanged at regular intervals every day during acclimation. The clams were fed with algal powder in a mixed mass ratio of Dunaliella salina, Chlorella vulgaris = 1:1, and the feeding proportion was 1% of the soft tissue mass of the clams. The seawater was aerated for 24 h prior to labeling. The temperature, dissolved oxygen and salinity value of seawater were 12.96 ± 0.84 °C, 7.86 ± 0.14 mg/L and 33.54 ± 0.10, during the recovery culture, respectively. During the incubation period, the dead individuals were counted and selected in time. After 7 days of incubation, the Luyor3280-LB fluorescent flashlight (480 ~ 490 nm) was used to count the fluorescence labeling quality of P. laevis. The experimental results were shown in Table S7.
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