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Relationship between Water Temperature and Oxygen Consumption Rate of
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Abstract : The black scraper Thamnaconus modestus was a commercially important fish species in the
1980s, but suddenly its commercial significance decreased in the 1990s mainly due to continuous over-
fishing. Recently, in order to reverse the depleted stocks of the black scraper and help the species recover,
seed production technology has emerged. This has led to the farming of the black scraper in several parts of
the southern coast of Korea. Since detailed research on its metabolism in relation to water temperature has
been scanty, this was the investigative focus of the present study. The standard metabolism rates of the black
scraper (9-10 months old, total length=22.6 + 0.8 cm, wet weight=140.3 + 13.9 g) were measured at
seven different water temperature settings (12, 15, 17, 20, 23, 26, 28°C) to understand the relationship
between metabolism and water temperature. Relationships between water temperature (WT) and oxygen
consumption rate (OCR) were obtained as SOCR (weight-specific oxygen consumption rate) = 0.0117WT —
0.0135 (*=0.9351) and IOCR (oxygen consumption rate per individual) = 1.8160WT — 5.4007 (> = 9428).
The Q¢ (temperature sensitivity), an indicator of the sensitivity of biological function to temperature, was
analyzed. In our experiment, when the water temperature increased, the Q¢ value decreased. The Q value
was 6.27 in waters where the temperature ranged from 12-15°C and this was much higher than the values
obtained in waters where temperatures ranged between (1) 15-23°C and (2) 23-28°C. Consequently, it was
shown that the black scraper is a warm water species and inhabiting waters in the temperature range from
15-28°C is deemed appropriate.

Key words : black scraper, Thamnaconus modestus, oxygen consumption rate, water temperature, Qj
value
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ZHE AFEE F gl ole 2]
59 ¢ tisl HEg Ao A% ov
st} o] 23t A-3E2 ofFl wt Hls=s)
Al o] Fo]ZtH(Yamamoto et al. 1990). $-2l= A=< W
Ab 28-S el thgst Aedd 2E0] A$k 8
o] A FHOERE 1 ofFe] AEA] FEE Bt
g 4 Aokl e, 242 g o2 o /o] AJEje; kA
2Rl Tl B AA7E s Alo] Amoll A AlAL
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2012). °ol&= WdEo] =8 FAt oFd A, T2 9
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Z2 ARE AFY 4 JtkBrown et al. 1984; 2 T
2007; 2 & 2009; 2 5 2012).
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% 2000; ©] 5 2000a; AHHAEAIE 2001; An et al. 2011).
ol gt FA % 7HAe] Aol el AA7EA] HEs]
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o] 1970t o] % 71 W} Aol gk 912
oA vlEE A& 3 28 a Aslel e
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TH Ao et A= LA 192794 Uchida
(1927)0l 9Jall Hz=2 AlFE Aoz FAHA, 71 &
1960 AT F-E] A 0= AlZte] o], 1980t Z=7k4]
719X 27 17EA] 2 A Al A1 A2 A, AESH
54, 2, &9 2171, 34, olF 5ol #3712 ARE
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Association 1983; ©] & 2000b), ZZolx= FHAYL k] &
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Table 1. The mean and standard deviation of oxygen consumption rate expressed in two types by the black scraper
under resting at each of seven different levels of water temperature (Group I-VII) and the mean measurement

conditions
SOCR IOCR TL Ww WT S IDO FDO TNF

(m/O,/gWW/h) (m/O,/fish/h)  (cm) (€3] (°C) (psu) (%) (%)
Mean 0.102 13.800 21.8 135.5 12.0 329 98.3 74.7

Group [ 4
S.D. +0.010 +1.495 +0.6 +14.0 +0.4 +0.0 +0.3 +2.6
Mean 0.177 23.747 22.3 135.5 15.1 32.7 98.5 71.5

Group 11 4
S.D. +0.026 +1.713 0.9 +153 +0.1 0.0 0.5 +7.9
Mean 0.191 26.072 22.6 139.0 16.6 32.9 92.7 71.8

Group III 4
S.D. +0.051 +4.513 +1.0 +16.5 +0.1 +0.0 +54 +3.0
Mean 0.226 31.026 22.7 1394 19.8 329 98.3 83.8

Group IV 7
S.D. +0.052 +5.148 +0.6 +13.0 +0.4 +0.0 +1.0 +3.9
Mean 0.273 38.490 22.8 141.0 23.0 32.9 95.5 77.8

Group V 4
S.D. +0.047 +6.271 0.3 +3.8 +0.3 0.0 +0.6 +4.8
Mean 0.262 36.617 22.8 141.5 25.7 32.6 93.7 75.5

Group VI 4
S.D. +0.047 +6.431 +1.1 +23.1 +0.2 +0.2 +0.2 +59
Mean 0.311 46.686 23.2 151.0 27.8 32.6 92.7 77.0

Group VII 4
S.D. +0.045 +5.792 +0.5 +10.6 +0.0 +0.1 +0.5 +3.9
Mean 22.6 140.3 32.8 95.9 76.8

Total 31
S.D. +0.8 +13.9 0.2 +3.1 +6.1

SOCR: weight-specific oxygen consumption rate, IOCR: oxygen consumption rate per individual, TL: total length, WW: wet weight, WT: water
temperature, S: salinity, IDO: initial dissolved oxygen, FDO: final dissolved oxygen, TNF: total number of fish
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Fig. 1. Relationship between weight-specific oxygen con-
sumption rate (SOCR, m/O,/gWW/h) and water
temperature (WT, °C) of the black scraper under
resting. The line is based on linear regression
equation, SOCR =0.0117 WT —0.0135 (r* = 0.9351),
which was calculated from mean SOCR and WT
shown in Table 1. Solid circles show mean SOCR
at each mean water temperature. The vertical and
horizontal bars of each solid circle are the standard
deviations of SOCR and water temperature,
respectively
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Table 2. Q¢ values of the black scraper in water tem-
peratures of three different ranges within 12-

28°C
Temperature interval (°C)
12-15 15-23 23-28
Qo value 6.27 1.72 1.30
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