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Changes in water quality during long-distance transportation of chum salmon juveniles
MakoTo FUITIWARA™, HAyaTo SANEYOSHI AND Kunio SUZUKI

*Hokkaido Research Organization, Salmon and Freshwater Fisheries Research Institute, Eniwa, Hokkaido, 06 1-1433,
Japan

Changes in water quality(temperature, pH, electric conductivity (EC), dissolved oxygen (DO), and ammonia nitrogen NH4-N
concentration) in fish tanks containing chum salmon juveniles were examined during long-distance transportation by car. From March
through April in 2011 chum salmon juveniles (mean body weight 0.7-0.9 g, total number 860,000) were transported while supplying
oxygen from a hatchery to 4 distant rearing sites in Hokkaido, Japan. Duration of feed withdrawal for fish before transportation
was one day. Densities (total fish weight per tank volume) in the fish tanks were maintained at 6.0 to 7.2%. Carrying distances
were 227 to 340 km (5 to 7.1 hours by car). The water temperature was nearly constant. The pH decreased rapidly at the early stages
of transportation and then remained constant. The DO increased and reached supersaturation. The concentration of NH4-N increased
in proportion to the transportation time (hours) and reached 6.38 mg/1 (0.0009 mg NH3/1) 7 hours later. Moreover, EC was proportional
to the content of NH4+-N. The fish showed no mortality during and after transportation. These results suggest that the conditions of
the long-distance transportation were appropriate for use in chum salmon juveniles and also that EC would be a useful indicator for

NH.-N content.

e N R, KE, R

BAE, dbimE CIEEENIOER OV r A g S h,
FEBFWTHHENTVED, 205, #30%DH:M
OB I ik d 5\ Id i R E i~ BB S, T
Bk, BRI ENTWE, 207z, I~ EER%
LTSN A G5 LD & BA0%HTHRDY
TR T v 7 I X DIEREE I N TV S,

EAEEICBVWTHETREELLEM L L THMDIL
BERE, ¥ 7 NOBFREED LUOKEPET S5,
HAK (1985) &, TN S DSMtITmi, KE®ZEA
(NHi~N, POs) L fEf O A BEEEDFE IZOWTHETL,
NABEAENT & NHAN BE ORISR ENI L%
O L7z, 612, NERE20%FEE (LD
720 OPNEERE ; %) CEMEERICEEIIZEALR
W EDD, IOBELMEICBTIZ200km §if4 O Mk
RREIERTE L L LTS,

20104F I FLAFH (TRREAE ) ISHak & 7z 2 5 1L
BT, EREINMM2, 24008 (0.7~0.82) % HHi
ENO&hak~#k L, FEERICZNENDNINRT
5 (Fig.1)o $REHMES, HOMIIET HEWHMLS
BLUBEHNFEEY TR 2%9230km, KI5
B GERINT) 12FE - Tid340km &, 7K (1985) A%k
7o B A KRS BEl o T b, F 70, Bk T MM
DB L2, 24058 L KETH B Z LD Sk EOMEHORE
HMEICORE L7z, X0 ReRikiif oML 2 EH O
PR E o TV 5,

Z 2T, REFFRIZEHEER SIS B W TRE SN Bk
5 v NOKEEALES 2R, kb oKR, B
& (DO), pH, 7 ¥ E=THEZEH (NH«N) BI O
BALEER (BC) %A, Bk EosE 2
ATy ONELENE LT,

HorF 5 A483 (20124F 6 H 4 HZH)

*Tel : 0123-32-2135. Fax : 0123-34-7233. E-mail : fujiwara-makoto@hro.or.jp



28 @R E, EEHEAN, AR

I Enbetsu hatchery

Shosanbetsu hatchery

Okhotsk Sea

Nobusha hatchery
Shokanbetsu hatchery

Sea of Japan

| Youtei hatchery

100km

Pacific Ocean

Fig. 1 Map showing producing (W) and transporting (®) sites
of chum salmon juveniles.
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Table1 Summary of long-distance transport of chum salmon juvenile

o Distance . I\.IO.' of Mean Total ~ Tank volume Density
Date Destination Hours (km) individuals l?ody weight (kg) () (%)
(thousands) weight (g)
March 19,2011 Nobusha 5.2 234 280 0.7 196 3(Tank 1) 6.5
March 25, 2011 Shokanbetsu 4.9 227 270 0.7 189  3(Tank I) 6.3
April 1,2011 Shosanbetsu 6.4 320 160 0.9 144 2(Tank I)? 72
April 14,2011  Enbetsu 7.1 340 150 0.8 120 2(Tank 1) 6.0

*1 Canvas tank
*2 FRP tank

*3 Density(%) = Total weight(kg) / (Tank volume(m®) x10)



T+0.4~0. 7COEPTH > 72 (Fig.2—a), EM51LHE
SIEREE Y OB TSRO KR & L TR AL
B OHEMEKEEOKIRZ HE L TWbA, 3£126.3T
Th o7z B SIS OH% TR0 HD Y » 7N
DIKEIE5.9CTH - 72A%, 2. 5HHI%12120. 7C LR L 72
%, FIERRCIZE HI120.4CIRTF L726.2CThH o720 F
7z, ZHEHFAEHNOWH% TIXERE0D %D 5~ 7 D
K35, 1°CTdH - 7255, 2.5HEI#£12120.6°C LA L,
HEMFI2130.2CIR T L725.5CTHh o 72,

FIEWRD Y 7 NOKIR &R 2N L7 fE oK
HiE, ZFNENEMSLYT6.2TL3.2T, 2ENFAT
B5C5.5C L2.4C, #IIBIFEYT6.4CL4.1C, =Rk
HFHT6.7CLT.3CTH 720 TDREEIFZ+0.6~—
1COHPIZH Y, wHEEYTOREE DKL Y
Y RNOKIEE Y Eh otz Mo 3EFTTIE, BEREE
HMOKIED Y > 7 NOKIE L D 3 THiRKD - 72,
SEDKEBANDEE ¥ 7 1280 LEDMEE L
ZIERIFIF LD T ORI, #iETFY7.6C (H
B :3.2~14.3C), # % TF¥H0.1C (# MW . —5.5~

o AR OB 29

5.8C) THhoizhs, ¥ v 7HNOKRITE HIZ6 CHifET
e L7- (Fig.3)o —75, % v 7 D% L-wLBETE
B2 mPIEE S~ O AP ORI, Bi#E T¥I45.4C
(#iBH . 2.6~8.0C), A& THH7.0C (#H : 2.8~
12.0C) THo72d%, ¥ v 7 NOKIEIE, BiH TFH
6.3C (#ipH : 6.1~6.4C), R&ETFI6.2°C (HiPH : 6.1
~7.3C) Tholzo WHFEHNOWHEREIZBNWTY >~
JAOKIEDT.3CETLEAL2bDD, #fh, 71,
Yo7 NEbICRIMDOHEL L AEZ T o7,

BREEFE (DO) HHEFEOHEMIKETD DO X, #Hial2
mg/l THY, HIHED Y > 7 P90 DO %l L 7240113l
B~ OERE S TR L R L72 (Fig.2-b)o —
BT, mHEE GO TIIHERFO S » 7N DO
138.5mg/ ¢ TH o7z, B, BWHAMLEE LB,
B NOEERICOWTIIHERFICS » 7N DO %l
LTBHT, FHSLEFLOHF IO EMT
5, Wk300H4D DO L, B, BIER), MBI~
PERECTIZ10~13mg/l DFEFATH - 7245, @B OE#ET
X 5mg/l FTIERT L7z b <, HEHROARAEIZLS

a) b)
8 OP s 25 +
o o0
£ 7 E 20 -
[
2, av s 10
2 :
= 3 OP S 5
4
2 T T T T \Dp\ T 1 Q 0 T T T T T T T 1
0 1t 2 3 4 5 6 7 8 0o 1 2 3 4 5 6 7 8
Time (hr) Time (hr)
d)
| O
i O A
o
O

Time (hr)

NH,-N (mg/0)
S = N W ks N

0o 1 2 3 4 5 6 7 8
Time (hr)

Fig. 2 Changes in water temperature (a), dissolved oxygen (b), pH (c) and NHs—N concentration (d)
during long-distance transportation ; Index P indicates values measured in the pool on arrival . NH4s—N
concentrations (—Nobusha (<{>) and Shokanbetsu ([J)) measured in the pool at departure were
omitted. <> ; Nobusha, []; Shokanbetsu, 2 ; Shosanbetsu, O ; Enbetsu
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Fig. 3 Changes in air-and water temperatures during long-distance transportation. (Data were recorded at ten- minute
intervals). € ; Nobusha (air), < ; Nobusha (water), Il ; Shokanbetsu (air), []; Shokanbetsu (water), A ; Shosanbetsu (air),
A\ ; Shosanbetsu (water), @ ; Enbetsu (air), O ; Enbetsu (water)
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Fig. 4 Change in estimated NHs concentration during long-
distance transportation. <> ; Nobusha, [] ; Shokanbetsu, A ;
Shosanbetsu, O ; Enbetsu
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