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Abstract: In the present study, we examined the potential uses of Alizarin complexone and Alizarin red S to mark S. grahami larvae
and juveniles. Individuals of different ages (6 days, 20 days, 90 days) were immersed in four concentrations of a solution of each
chemical (50, 100, 150 and 200 mg/L) for different periods of time (4-36 h). Marked individuals were euthanized 4-27 days after
immersion, and the lapillus was removed and used to determine mark quality. After marking with 50-150 mg/L ALC and ARS, violet
marks were visible under normal light, and scarlet fluorescent marks were visible under 510-560 nm green light. The clear marks
under normal light were recorded, and a 100% survival rate was guaranteed under the following conditions: 6 day old larvae
immersed in 50 mg/L ALC or ARS for 8h; 20 day old larvae immersed in 50 mg/L ALC or 100 mg/L ARS for 24h; 90 day old
juveniles immersed in 100mg/L ALC or 150 mg/L ARS for 24 h.
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Table 1 Details of immersion experiments using ARS and their subsequent marking results
ni | FREE I AT 2 ok WIET A R R
Age Stock'lng Immerspn Immer§10n Number  Total length Total. Rea?mg days Result)rh :
D density concentration duration m (mm) mortality after immersing [ oG RO
(n/L) (mg/L) (h) (%) (d) Visible light Green light
4 10 8.940.30 10 5 AT M
% 8 10 9.040.28 0 5 i SR FY
. s 100 4 10 8.940.26 0 5 AT SR FY
8 10 8.840.22 0 5 i SR
4 10 9.040.33 0 5 i SEFY
120 8 10 8.6£0.26 0 5 W gl
s 12 10 11.74£0.23 0 15 T TR Wbt
24 10 12.5+0.62 0 15 A, el
20 - 100 12 10 12.340.26 0 15 AT SR FY
24 10 12.140.46 0 15 i SR FY
12 10 11.940.51 0 15 i el
130 24 10 12.0+0.51 0 15 I Lkl
s 24 10 282447 0 27 T Ti Wbt
36 10 24.6+2.4 0 27 x T i
100 24 10 29.043.7 0 27 AT gl
% s 36 10 283453 0 27 AT SR FY
150 24 10 264432 0 27 i SR FY
36 10 28.5+4.5 0 27 M Lkl
24 10 27.1%5.1 30 27 CiEd SR
200 36 10 274434 20 27 SEdl Ciikd
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Table 2 Details of immersion experiments using ALC and their subsequent marking results
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¥ 36 10 280455 10 26 Ay i
24 10 27.6+4.5 0 26 S GiEdl
90 5 100 36 10 26.5+42 0 26 i o2
24 10 27.8+5.6 0 26 w1 SR
120 36 10 27.946.5 0 26 w7 oA
200 24 10 272444 100 — —
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Figure I Marking results of immersion experiments using ARS

A-1: 50 mg/L FERLLRIL 4 h 11 6 HEFABE A A2: 100 mg/L BRI 8 h 119 6 HEAFMBE A B-1: 50 mg/L FHERLLERI 24 h 11 20 HidfF 1
EAT; B-2: 100 mg/L B30 24 h i) 20 HIRAF A IE A1 B-3: 150 mg/L P HZ0ENM 24 h 19 20 HIBAFEREAT; C-1: 100 mg/L #EHLEE 24 h
90 HERHEfAIHAT; C-2: 150 mg/L PHERL0EE 24 h 1) 90 HERHEMIMHAT; C-3: 200 mg/L PHHRLLRI 24 h B9 90 HIRAEABE A Al AL,

el R0t ROk FRdilrs

A-1: Lapillus larvae marked with 50 mg/L ARS solution for 4 h when they were 6 days old; A-2: Lapillus larvae marked with 100 mg/L ARS solution for 8 h
when they were 6 days old; B-1: Lapillus of larvae marked with 50 mg/L ARS solution for 24 h when they were 20 days old; B-2: Lapillus larvae marked with
100 mg/L ARS solution for 24 h when they were 20 days old; B-3: Lapillus of larvae marked with 150 mg/L ARS solution for 24 h when they were 20 days old;
C-1: Lapillus of larvae marked with 100 mg/L ARS solution for 24 h when they were 90 days old; C-2: Lapillus of larvae marked with 150 mg/L ARS solution
for 24 h when they were 90 days old; C-3: Lapillus of larvae marked with 200 mg/L ARS solution for 24 h when they were 90 days old; right: visible light; left:

green light; black arrow: mark..
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Figure 1 Marking results of immersion using ALC s
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D-1: Lapillus of larvae marked with 50 mg/L ALC solution for 8 h when */]‘TEAIW V\] HB': EXIZEVI@' %&/@*mzﬂ}ﬁikﬁ’]ﬁi
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