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Comparison of low water temperature tolerance between the black
scraper, Thamnaconus modestus and the thread-sail filefish,
Stephanolepsis cirrhifer in captivity

Yukio UETA™

The black scraper, Thamnaconus modestus of 52 to 136g and thread-sail filefish, Stephanolepsis cirrhifer of 36 to 128g in body mass
caught off Tokushima Prefecture in the Harima-Sea were used for these experiments. These fishes were reared under running water
during December 2016 to July 2017 and during December 2016 to February 2017 respectively and the influence of low water tempera-
ture in winter on the survival, swimming behavior and feeding were examined. The feeding of T. modestus did not completely stop at 9.3

, that is the minimum water temperature during this experiment. Death and abnormal behavior as swimming by low water tempera-
ture also were not observed. At the same time, the feeding of S. cirrhifer completely stopped at 10.1 . Abnormal behavior as
swimming with body in a horizontal position as well as laying down, surfaicing and grounding were observed at temperature below 10

.All S. cirrhifer died during 9.3t0 10.1 . These results show that the S. cirrhifer population move to warmer Pacific Ocean to avoid
death due to low temperature below 10  during winter in water around Naruto city but the T. modestus population can overwinter in
the same area.

Thamnaconus modestus

Stephanolepsis cirrhifer ( 1970 1971 1972
1973)
(2016)
1970
1.
(2016 12 6 )
2016 11 4
(mm) @ (mm) @
1 168 52 133 40 2016 12 6
2 173 64 135 36 168 217mm 52
3 175 68 151 76 1369 133 181mm 36 128g
4 184 68 158 78 (1
5 190 78 164 100
6 191 88 167 110
! 193 % 169 % 50cmx 80cmx  70cm  280L 2
8 196 102 169 98 14 2016 12 6
9 198 92 171 128 i
10 200 88 175 120
11 202 100 178 114
12 204 90 179 124
13 213 136 180 112
14 217 124 181 124
193 89 165 97 ACT20-D
2019 2 21
* 1 (Fisheries Research Institute, Tokushima Agriculture, Forestry and Fisher-

ies Technology Support Center, Hiwasaura, Minami, Kaifu, Tokushima 779-2304, Japan)
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modestus(GUNTHER)
1976; 15: 219-231
12
1970; 68-74.

Navodon modestus (GUNTHER) . 45
1971; 24-41.

1972 46 13-17

2014 62
23-30.
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1-1.
C B- C B-
) @ e T )y @ D ecy I
2016/12/6 175 14 54 42 12 0.86 2017/211 9.7 9 20 20 0 0.00
2016/12/7  17.2 14 54 16 38 2.71 2017/2/2 9.9 9 22 20 2 0.22
2016/12/8  17.1 14 58 20 38 2.71 2017/2/3 9.9 9 24 23 1 0.11
2016/12/9 16.9 14 68 20 48 3.43 2017/2/4  10.0 9 24 31 -7
2016/12/10 16.6 14 70 20 50 3.57 2017/2/5 10.3 9 26 34 -8
2016/12/11 16.4 14 88 58 30 2.14 2017/2/6  10.1 9 28 28 0 0.00
2016/12/12  16.0 14 70 32 38 271 2017/2/7 9.8 9 20 20 0 0.00
2016/12/13 16.1 14 74 50 24 171 2017/2/8 9.4 9 22 20 2 0.22
2016/12/14 15.8 14 62 40 22 157 2017/219 9.6 9 22 28 -6
2016/12/15 13.9 13 56 24 32 2.46 2017/2/10 9.3 9 22 23 -1
2016/12/16 14.9 13 56 24 32 2.46 2017/2/11 9.6 9 24 30 -6
2016/12/17 153 13 51 18 33 2.54 2017/2/12 9.6 9 22 32 -10
2016/12/18 15.3 13 52 54 -2 2017/2/13 9.6 9 24 20 4 0.44
2016/12/19 15.2 13 52 28 24 1.85 2017/2/14 9.7 9 26 28 -2
2016/12/20 15.2 13 54 32 22 1.69 2017/2/15 9.6 9 26 26 0 0.00
2016/12/21 15.1 13 56 54 2 0.15 2017/2/16 9.6 9 28 30 -2
2016/12/22 15.3 10 48 40 8 080 3 2017/2/117 9.7 9 24 29 -5
2016/12/23 15.4 10 52 33 19 1.90 2017/2/18 9.7 9 15 20 -5
2016/12/24 14.8 10 50 42 8 0.80 2017/2/19 9.6 9 17 21 -4
2016/12/25 14.8 10 52 46 6 0.60 2017/2/20 9.5 9 21 21 0 0.00
2016/12/26 14.7 10 48 40 8 0.80 2017/2/121 9.4 9 22 22 0 0.00
2016/12/27 14.7 10 30 32 -2 2017/2/22 9.3 9 19 21 -2
2016/12/28 14.4 10 40 37 3 0.30 2017/2/123 9.5 9 27 25 2 0.22
2016/12/29 14.0 10 39 29 10 1.00 2017/2/24 9.3 9 26 33 -7
2016/12/30 13.8 10 42 42 0 0.00 2017/2/25 9.3 9 21 26 -5
2016/12/31 13.8 10 41 28 13 1.30 2017/2/26 9.5 9 26 34 -8
2017/11 137 10 39 27 12 1.20 2017/2/1271 9.7 9 28 31 -3
2017/1/2  13.6 10 40 28 12 1.20 2017/2/28 9.6 9 25 28 -3
2017/1/3  13.6 10 42 12 30 3.00 2017/3)1 95 9 25 31 -6
2017/1U4 136 10 54 60 -6 2017/3/2 9.6 9 24 22 2 0.22
2017/1/5 135 10 50 58 -8 2017/3/3 9.8 9 25 33 -8
2017/1/6  13.4 10 48 53 -5 2017/3/4 9.9 9 21 24 -3
2017/1U7 132 10 3B 4 -6 2017/3/5 10.0 9 23 22 1 0.11
TL190mm 2017/3/6  10.0 9 22 25 -3
2017/1/8 134 9 32 34 -2 BW80g 2017/3/7 9.9 9 22 17 5 0.56
2017/3/8 9.8 9 21 26 -5
2017/1/9  13.2 9 36 22 14 1.56 2017/3/9 9.7 9 28 35 -7
2017/1/10 13.1 9 36 22 14 1.56 2017/3/10 9.7 9 23 26 -3
2017/1/11  13.0 9 40 44 -4 2017/3/11 101 9 252 304 52
2017/1/12 126 9 40 40 0 0.00 2017/3/12 9.9 9 249 20 4.9 0.54
2017/1/13 126 9 42 48 -6 2017/3/13 9.9 9 29 32 -3
2017/1/14  12.3 9 41 42 -1 2017/3/114 9.9 9 22 26 -4
2017/1/15 117 9 40 48 -8 2017/3/15 9.9 9 25 28 -3
2017/1/16 115 9 32 40 -8 2017/3/16  10.0 9 20 15 5 0.56
2017/y17  11.2 9 30 38 -8 2017/3/17 101 9 27 29 -2
2017/1/18  11.2 9 26 32 -6 2017/3/18 10.3 9 3B 43 -8
2017/1/19 113 9 30 34 -4 2017/3/19 104 9 24 30 -6
2017/1/20 11.2 9 28 33 -5 2017/3/20 10.6 9 29 35 -6
2017/1/21 10.9 9 27 32 -5 2017/3/21  10.7 9 24 21 3 0.33
2017/1/22 10.8 9 24 32 -8 2017/3/22 105 9 23 24 -1
2017/1/23 10.6 9 30 38 -8 2017/3/23 105 9 26 29 -3
2017/1/24  10.3 9 30 36 -6 2017/3/24 105 9 25 30 -5
2017/1/25 10.1 9 22 26 -4 2017/3/25 105 9 25 31 -6
2017/1/26  10.1 9 28 36 -8 2017/3/26 105 9 25 29 -4
2017/1/271 9.7 9 20 24 -4 2017/3/27 105 9 26 31 -5
2017/1/28 10.1 9 25 32 -7 2017/3/28 10.8 9 21 24 -3
2017/1/29 10.0 9 23 28 -5 2017/3/29 10.9 9 24 27 -3
2017/1/30 10.2 9 20 16 4 0.44 2017/3/30 111 9 24 24 0 0.00
2017/1/31  10.0 9 22 24 -2 2017/3/31 114 9 23 22 1 0.11
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1-2.
( o (B-
w ® Ve g
2017/4/1  10.8 9 21 27 -6
2017/472  10.9 9 26 22 4 0.44
2017/4/13 112 9 20 22 -2
2017/4/4 114 9 23 26 -3
2017/4/5  11.5 9 21 13 8 0.89
2017/4/6  11.6 9 21 15 6 0.67
2017/417 117 9 2 2 1 0.11
2017/4/8 118 9 0.00
2017/419 119 9 20 21 -1
2017/4/10 11.9 9 21 24 3 0.33
2017/4/11  11.4 9 2 2 1 0.11
2017/4/112  11.8 9 2 2 1 0.11
2017/4/113  12.0 9 2 23 -1
2017/4/114 12.2 9 2 24 -2
2017/4/15 12.4 9 0.00
2017/4/16 12.6 9 28 17 1 122
2017/4/117  12.9 9 24 28 -4
2017/4/18 13.0 9 26 26 0 0.00
2017/4/19 133 9 21 19 2 0.22
2017/4/20 13,5 9 21 18 3 0.33
2017/4/21  13.6 9 23 135 95 1.06
2017/4/22 138 9 0.00
2017/4/23 13.8 9 234 20 3.4 0.38
2017/4/24 139 9 24 29 -5
2017/4/25 14.0 9 21 14 7 0.78
2017/4/26  13.9 9 21 15 6 0.67
2017/4127  13.9 9 23 20 3 0.33
2017/4/28 14.3 9 22 18 4 0.44
2017/4/29 14.2 9 0.00
2017/4/30 143 9 28 15 13 1.44
2017/5/1  14.6 9 2419 5 0.56
2017/512  14.9 9 20 17 3 0.33
2017/5/3 151 9 217 14 77 0.86
2017/5/4 149 9 19 16 3 0.33
2017/5/5  15.2 9 0.00
2017/5/6  15.4 9 24 9 15 167
2017/5/7 153 10 264 31 -46 -0.46
2017/5/8  15.6 10 26 6 20 2.00
2017/5/9  16.0 10 28 4 24 2.40
2017/5/10 15.9 10 0.00
2017/5/11  16.4 10 0.00
2017/5/12  16.9 10 0.00
2017/5/13  16.9 10 0.00
2017/5/14  16.3 10 0.00
2017/5/15 16.8 10 36 2 34 3.40
2017/5/16  16.8 10 50 32 18 1.80
2017/5/17  16.7 10 39 16 23 2.30
2017/5/18 16.9 10 39 18 21 2.10
2017/5/19 17.0 10 33 15 315 3.15
2017/5/20 17.1 10 0.00
2017/5/21  17.1 10 505 10 405 4.05
2017/5/22  17.1 10 53 28 25 2.50
2017/5/23 17.3 10 39 31 8 0.80
2017/5/24  17.7 10 41 26 15 1.50
2017/5/25 17.7 10 37 22 15 1.50
2017/5/26  17.5 10 35 05 345 3.45
2017/5/27 18.1 10 0.00
2017/5/28 18.3 10 541 26 281 2.81
2017/5/29 18.4 10 42 26 16 1.60
2017/5/30 185 10 39 27 12 1.20
2017/5/31  18.6 10 34 22 12 1.20

( (C9) ([B-
2017/6/1 185 10 3B 25 10 1.00
2017/6/2  19.0 10 38 11 27 2.70
2017/6/3  19.6 10 0.00
2017/6/4  19.7 10 44 30 14 1.40
2017/6/5 19.8 10 37 1 36 3.60
2017/6/6  19.8 10 0.00
2017/6/7  19.4 10 34 13 21 2.10
2017/6/8  18.9 10 3B 25 10 1.00
2017/6/9  19.4 10 3B 2 13 1.30
2017/6/10  19.9 10 0.00
2017/6/11  20.0 10 42 24 18 1.80
2017/6/12  20.0 10 41 30 1 110
2017/6/13  20.1 10 2 2 10 1.00
2017/6/14 203 10 31 10 21 2.10
2017/6/15 20.4 10 0.00
2017/6/16  20.9 10 0.00
2017/6/17 209 10 0.00
2017/6/18  21.1 10 0.00
2017/6/19 214 10 0.00
2017/6/20  21.6 10 0.00
2017/6/21  20.9 10 0.00
2017/6/22  20.6 10 0.00
2017/6/23  20.8 9 30 0 30 3.33
2017/6/24 211 9 0.00
2017/6/25 211 9 0.00
2017/6/26  21.2 9 36 9 27 3.00
2017/6/27 214 9 33 9 24 2.67
2017/6/28 215 9 0.00
2017/6/29 219 9 0.00
2017/6/30  21.9 9 0.00
2017/7/1  22.0 9 0.00
2017/7/2 22,5 9 0.00
2017/713  22.7 9 0.00
2017/714  22.4 9 36 7 29 3.22
2017/7/5 223 9 40 29 1 1.22
2017/7/6  22.6 9 3% 33 2 0.22
2017/717  23.0 9 37 0 37 411
2017/7/8 233 9 0.00
2017/7/9 233 9 46 32 14 1.56
2017/7/10 234 8 3% 2 15 1.88
2017/7/11 234 8 28 21 7 0.88
2017/7/12 234 8 33 2 1 1.38
2017/7/13 234 8 31 21 10 1.25
2017/7/14 234 8 31 30 1 0.13
2017/7/15 235 8 19 177 13 0.16
2017/7/16  23.6 8 278 19 8.8 1.10
2017/7117 237 8 20 12 8 1.00
2017/7/18 241 8 21 20 7 0.88
2017/719 243 8
2017/7/20 243 8
2017/7/21 244
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( (Co) ([B- « ) (Co) ([B-
@ @ Y@ g w @ Ve g0
2016/12/6 175 14 52 26 26 186 2017/21 97 10 20 24 -4
2016/12/7 17.2 14 52 2 50 3.57 2017/2/2 9.9 10 22 28 -6
2016/12/8 171 14 58 6 52 371 )
2016/12/9 169 14 94 30 64 457 2017/2/3 99 10 20 26 -6
2016/12/10 16.6 14 122 34 88 6.29
2016/12/11 164 14 112 30 82 586 2017/2/4 100 10 226 B 7 !
2016/12/12 160 14 8 20 68 4.86 2017/2/5 10.3 10 24 30 -6 3
2016/12/13 161 14 80 16 64 457
2016/12/14 158 14 8 36 46 3.29 o726 104 o 24 % 6 TLBOWBW‘;OQ
2016/12/15 13.9 14 98 66 32 2.29 : 3
2016/12/16 149 14 122 39 83 593
2016/12/17 153 14 82 56 26 1.86 01727 98 9 2 % 4
2016/12/18 153 14 84 28 56 400 2017/2)8 94 9 18 2 -4
2016/12/19 152 14 74 36 38 271 2017/29 9.6 $ 2 26 6
2016/12/20 152 14 8 66 18 1.29 TL152mm
2016/12/21 151 14 92 18 74 529 2017/2/10 9.3 8 2 -5 BW78g
2016/12/22 153 11 88 80 8 073 3
2016/12/23 154 11 53 31 22 2.00 3
2016/12/24 148 11 63 40 23 2.09 201712111 9.6 8 24 23 -2 2
2016/12/25 148 11 62 44 18 164
2016/12/26 147 11 70 34 36 3.27 2017/2/12 9.6 7 2% % 0 00p lsemmBwWedg
2016/12/27 147 11 66 48 18 164
2016/12/28 144 11 64 52 12 1.09 01713 9.6 6 18 2 4 TL175mm
2016/12/29 140 11 61 42 19 173 BWi11sg
2016/12/30 138 11 60 63 -3
2016/12/31 138 11 64 39 25 227 017/214 97 6 2 30 -8
2017/¥1  13.7 11 60 32 28 255 2017/2/15 9.6 6 18 24 -6
2017/1/2 13.6 11 60 25 35 318 2017/2/16 9.6 4 28 34 -6 2
2017/U/4 136 11 58 38 20 1.82 TLL75mm
2017//5 135 11 66 54 12 109 2017/2118 9.7 3 2 28 -6 §W1239
e b B ow o w35 3 @ m
2017/18 134 11 54 46 8 073 1771095 3 20 25 5 .
2017/1/9 132 11 55 34 21 101 BW102g
2017/1/10 131 11 64 46 18 164 2017/2/21 9.4 1 16 21 5 TL174mm
2017//11 130 11 52 36 16 145 BW120g
2017/1/12 126 11 52 36 16 145 2
2017/1/13 126 11 52 48 4 036 TL176
2017/1/14 123 11 51 43 8 073 2017/2122 9.3 0 16 21 -5 BW128g
2017/1/15 117 11 53 64 -1 1
2017/1/16 115 11 34 34 0 000
2017/U17 112 11 42 50 -8
TL129mm
2017/1/18 112 10 36 42 6 BW3sg
2017/1/19 113 10 28 30 -2
2017/1/20 112 10 28 33 -5
2017/1/21 109 10 31 39 -8
2017/1/22 108 10 30 34 -4
2017/1/23 106 10 32 38 -6
2017/1/24 103 10 32 40 -8
2017/1/25 101 10 26 34 -8
2017/1/26 101 10 32 40 -8
2017/1/27 97 10 20 26 -6
2017/1/28 101 10 25 31 -6
2017/1/29 100 10 27 34 -7
2017/1/30 102 10 20 26 -6
2017/1/31 100 10 22 28 -6
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