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Effects of Acid Snow to the Chemical Profiles of the Shokanbetsu River,
Northern Hokkaido, Japan during 2001-2003

Tomoharu Watanabe, Ryouhei Yasutomi, and Kazusi Imada
Hokkaido Fish Hatchery, Kitakashiwagi 3-373, Eniwa, Hokkaido 061-1433, Japan

Abstract[] Slight acidification of stream water was continually observed in a tributary of the Shokanbetsu River

system in northern Hokkaido, Japan, during the snowmelt season through 2001-2003. Alkalinity and pH began to

decrease as soon as atmospheric temperature rose through February-March. Furthermore, alkalinity and pH showed

the lowest values when flow was at its maximum in the tributary through March-April. The lowest pH was 6.74 in
the main stem, 6.57 in the tributary, and 6.28 in a rillet of the tributary through 2001-2003. Although the pH of the

tributary was low, it was exposed up to neutralization in the main stem. EC reached a peak of over 10 mSm™ in

March during the early snowmelt season. Most water quality indices of the tributary recorded a maximum or

minimum value through evening to night after the maximum flow during the snowmelt season. It was considered

that the lower pH of 6.28 observed in the Shokanbetsu River system may affect the physiological condition of

salmonid fish.
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Table 10 Lowest value of pH in the Shokanbetsu River system from 2001 to 2003.

R. Shokanbetsu

R. Nenosawa

Rillet of R. Nenosawa

Year (Main stem) (Tributary) (Rillet)

Date pH Date pH Date pH
2001 Mar 26 6.87 Mar 26 6.63 Mar 26 6.28
2002 Apr 17 6.74 Apr 15 6.57 Apr 2 6.30
2003 May 30 6.86 Apr 17 6.57 Apr 8 6.28
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Fig. 4 Change in atmospheric and water temperatures and water quality indices (alkalinity, pH, EC, NO,"-N, and SO/”) in
the Shokanbetsu River on 29 April 2001.
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Table 2 EC and pH values of meltwater from surface
to bottom layer, collected at a shore of the Shokanbetsu
River, 2002 and 2003.

g SEOE WL

Date Hight) Volume

(cm) (cm) @) I mSm™)

2002 1840150 30x 30x 30  6.45 455  3.39
2.15 1500110 30x 30x 30  8.94 444  3.73
110077  30x 30x 30  12.07 485 299
77050 30x 30x 25  12.25 438  4.93
50025 30x 30x 25  8.59 446  6.02
2500  30x 30x 20  7.05 5.02 341
2003 2300195 30x 20x 35  7.81 475  5.01
3.21 1950140 20x 15x 55  6.42 461  6.67
140090 20x 15x 50  6.35 461 547
90045 20x 15x 45  6.92 4.73 497
4500  20x 15%x 45  6.55 513 341

oooooooooooon

OFig. 702002070 01100000000 0OpHO O
ooobDoOooooooboooosogr7ooongs
gooobDlnooooolnoosgoooobooozen
OO0000000pHD42506490 00000000
000009039 1mSm"' 00000000 0000
OOOO0OOpHS6O OO OOOO2002010020011
01izoboooooz200o0ocoooo

O Table 200 20020 20 150 O O 020030 30 210 O O
OOoooOoO0oooOO0opHODOOOOOODOOOOO
200202015000 0000 0 OpHO 4.380 O 5.020
OO0ODHs6OOODOOOOODOODODODOmO
02003030210 0 0 OpHO4.610 051300000
oboooooooobooooobogzoeozzoison
2.990 6.02mSm™'0J (20030 30 210 O 3.410 6.67mSm"”*
ooooo

goobog

018720 0 00 OSmithO 0000 00O O O Acid rain
OO00oO0000000o0o0000pHs60 00000
oooooooooooDOooobooOooDbone97m
2002070110 0000000000 0O0DOO0O02
oobooooooooobooooboboooboooo
OO00ooO0oO0o0oO0O0pH4800O0O000O0OOOOO
ooboooooooooboocoooboooboooo
OpH480490 000 O00COODOODODOODOOO
1997001
ooo,zo0z000poz2eesobooooooooaon
OO0O0000pH44405.130 00000000000
Oo0o00o0oo0ooOooobDOoonboo0O0OD1992019960
1990000 020000 0000 0OODOpH4.5504.700
OO000D00O0ONoguchietal., 20010000000
oobooomoomobooooboooooboomooon
ooboooooooooboocooobooooboooo
ooboooooooooboocooooooobooooo
ooboooooooooboboozoeo4bonozooloon
0000000 o0OONa:Cl"00000oooooo
ooboooooooooboocooooooboooo
oooooooooooboooooooboooo
ooobooooooooboooboooooooooon
oooooinoooomooooooooooon
oobooooooooobooooboboooboooo
oobooooooooobocooooboooboooon



goooooooooooooooo

O0000o00oDooooooooooooooon
O000000oDooooooooooooooon
goooooboooobooooooooobooo
gz2001020030 000000000 DO0OOO3000O
O00000000010.0mSm™0000000OpH
JdddoooooooooooDzoolooooooOon
O00000124mSm™'00 000 O O 15.0mSm"'0 O
O000OOONOS-NOSO,ODOOOooooooooo
oopz24Mo0o0oooDoDooooooooo
0000000000 o0oooooooooon1993
0207000 00000000000pHOS.630 00
0000000204 0000000000000
O0o0DOooooooooooorOCSso 000oo
0000000000 O0pHshockD OOOOOODO
U Johannessen ef al., 1980 0 0 0O O O 0O O ONO,"-NO
SO UO0HOU0O000D00O0O0DOoOoOooDog
OoooDoDooDoDooooooooos3soooooo
Oo00oooooooooooooooooooon
O00Oncorhynchus 0 000000000 O0OC0DOOO
O0000o00oDooooooooooooooon
O0000O0OD0DDODODORombough, 1983, 0 0 00O
19920 0 0000000000000 O00O030000
godooobooooboooobooooooooon
gooooboobobobooobooooooooo
Jdoooooooooozoolobooozoo3ooooO
oooozo2000000000000000000
O000ooo00oooooooooooooooon
ooooz2001000020030 00000000305
O000oooooooz20020000000002040
O0000o00oDooooooooooooooon
ogoooooooo
godooooooboboooobooobooooon
godoooooooboooobooooooood
000DO00doodoOopHOODOOODODOODDOOOO
OOONOS/-NODOOOODOOOOOooooooooo
Ooooooooooooooooooooooon
Oo0oo0oooooooooooooooooooon
O000o00oDooooooooooooooon
O000000oDooooooooooooooon
O0000o00Doooooooooooooooon
goddoobooobobooooboooobooooon
godoooooooboooon
gofdooobooooboooooooooooooog
godoobobooobboooobuoooboooog

000DoDo0Do0o0oDoDoDOooDooDoDooooooon
00oo0o0ooooo,0D0000,000000000
0000000000000 D00OdHaines, 198100 0 0O

goooooooobooooooobooooooa

gooooooooooooooooooooon
Rombough1 19830 0 00 0000000000024
00Do00OpHOLC,OOOOOODOOOOOOOO

dooDoooDoDooooooooooooooog

0120000000000 000000D00000n

0ooDoooooooooooooooooooog

0000000000000 Salvelinus leucomaenis

gooooodoobooooboooobooooooa

Jo0o0ooDooooooooooooooooo.

gorbusha0 00 OO0 00000 OOODOOODOOOO

gooooboooooooooooa

Olkutad 20000 000000000000 OOO0O0O

0000000000 opHO45000000000

0000000Doo0oo00ooooDoOo0oOOpHS
0ooDooooDoo240000000000000

000000 (Watanabe et al., 1995) 0 0 00000 0O

0000000000000 00pH4.890 00000

gdo0o0D0240000000000000O00O

ogoo720000000000000000000004
2040000000000 00DO0O00DOO0O00

O0pHOODOOODOODOODOODDOOG.740 0000

0o0o00oo0ooe20000000000pH6BO

0oDoooooooooooooooooooon

O0O0. nerka0 0000 0O0DOOOOSalmo truttal O

000000000000 00Ikuta et al., 2001,

Kitamura and Ikuta, 2000, 2001100 O O fathead minnow
(Pimephales promelas) 0 0 [ finescale dacel] Phoxinus

neogaeus ] 1 000 00DO0OO0OOOODOOODOOO

0000000 00OBrownetal., 2002000000

pHOOOOODOOOODODOOOOODODOOOOOO

gooooodoobooboboooobuooobooa

doooDooooooooooooooooooon
oooDoooooooooooooooooooog

00DoooooooooooooDoooooooog

0000000000000 ooDoooooooooo
00Do0o0o0oooooooooooooooog

godooooooobooooboooobooooooa

00000000 oOo0ooobOOooonDDdpHO

6280 0000000 DO0OOO,D00DOOOO

goooooooobooboboooobooobooa

87—



oooooood

gobooooobooboboooboooboooboo
gbobobooooooobobobobooooo
gogboogooboobboobuoobobooboon
gogbooooboobboooboobbooboon
goboobobooboobboobg

gooog
1. 2001020030 00 C0COO0O0O0O0O00O0OCOO
cobooooooobcoboooooboooooobooos
Oo0O0OpHOOOOOOOOOODOOODODOOOO
OoooooOooooooboOoooooooon
ooooooooooooon
ooobooooooooboooboooooon
oobobooooooooobboobooooooon
oobobooooooooobooboboooooon
ooooooooooooon
3. bDoOOOOOoOoOpHOOOODODODDOODpH6.74
020020 40 170 (D 0 0 0 O O O pH6.570 20020 40
15002003040 170 M0 0000 OO OpH6.28
02001030260 0200304080000000
4. 2001020030 000O0O00O0OOOOODOOO
ooobooooooooobboooooooooon
goooooooopHOOOOOOOOOODO6.28
ooboboooooooooboooboboooooon
coboboooooooooboocobobooOooooon
ooo
coooooooOooOooboOoobooOoooon
O00Oo00ooo0o0Oo00OpHOOOOOOOOODO
O0O0O0ONO/-NODOODOODODODODDOODODoOOooO
ooono

2.

5.

googg

oobooooooooooooooooooboobooon
gobooooooooooocooooooobooboooon
gobooooooooooocoOobooooobooboooon
oboooooOooooooooooboboooon
oobmbooooooooooooooobooon
goboooobooooooocoooooooooon
ooooobooboboooooooob,bo0oo0oD
gobooooooooooboooooboooboboooon
gobooooooooooooobooooboooon
ooboooooooooboobooobooooooog

googgd

ogodooooooboooooooooboooog
Joodoo@ooy).00ooooooooooon
goooooooobooooooooooboo
217, 4601 59.

Aga, H., Noguchi, I. and Sakata, K. (2001). Aquatic
chemistry of a reservoir during the thaw season.
Water, Air, and Soil Pollution, 130, 8110 816.

0000 2004).00000000000000O0O0O
godooooooooboooooooooooo
000031, 93096.

Brown, G. E., Adrian, J. C., Jr.,, Lewis, M. G. and Tower,
J. M. (2002). The effects of reduced pH on chemical
alarm signaling in ostariophysan fishes. Can. J. Fish.
Aquat. Sci., 59, 13310 1338.

Cowling, E. B. (1982). An historical perspective on acid
precipitation. Acid rain/Fisheries (R. E. Johnson,
ed.), pp.
Bethesda.

Haines, T. A. (1981). Acidic precipitation and its

150 31. American Fisheries Society,

consequences for aquatic ecosystems: A Review.
Trans. Am. Fish. Soc., 110, 6690 707.

000000d0d0doooooooooog (1992). O
0000000000 000000Od. Bull. Natl.
Res. Inst. Aquaculture, 21, 390 45.

Ikuta, K., Yada, T., Kitamura, S., Ito, E, Yamaguchi, M.,
Nishimura, T., Kaneko, T., Nagae, M., Ishimatsu, A.,
Iwata, M. (2000). Recent studies on the effects of
acidification on fish in Japan. Global Environmental
Research, 4(1), 790 87.

Ikuta, K., Munakata, A., Aida, K., Amano, M. and
Kitamura, S. (2001). Effects of low pH on upstream
migratory behavior in land-locked Sockeye salmon
Oncorhynchus nerka. Water, Aix, and Soil Pollution,
130, 9901 106.

Johannessen, M., Skartveit, A. and Wright, R. E (1980).
Streamwater chemistry before, during and after
snowmelt. Proc. Int. conf. ecol. Impact acid precip.,
Norway 1980. SNSF project, 2240 225.

000o00dooOd (997).000000nDooooon
@ooooooooo),oooa,od.

oooo @@99).0dodooooooooooood.



goooooooooooooooo

0o0ooo.27(2), 460 49.

Kitamura, S. and Ikuta, K. (2000). Acidification severely
suppresses spawning of hime salmon (land-locked
sockeye salmon, Omncorhynchus nerka). Aquatic
Toxicology, 51, 10701 113.

Kitamura, S. and Ikuta, K. (2001). Effects of acidification
on salmonid spawning behavior. Water, Air and Soil
Pollution, 130, 8750 880.

Leivestad, H. and Muniz, 1. P. (1976). Fish kill at low pH
in a Norwegian river. Nature, 259, 3910 392.

O0000o00Doooooooooooooooon
00000000 0oDoOoOO0oO0ooooOag a999).
goooooboobooboobo.ocoooooo
goo@ooono),pp.2260236. 0 000,000

Noguchi, I., Katou, T., Sakai, S., Iwata, R., Akiyama, M.,
Ohtsuka, H., Sakata, K., Aga H. and Matsumoto, Y.
(2001). Snowcover components in northern Japan.
Water, Air, and Soil Pollution, 130, 4210 426.

OO0 A99).00000ooooooooo.oon
00. 27(2), 320 36.

Rombough, P. J. (1983) Effects of low pH on eyed

embryos and alevins of Pacific salmon. Can. J. Fish.

Aquat. Sci, 40, 15750 1582.

0000 (2004). 0000000 ooooooog.g
000 9(1), 490 60.

000000o0ooooOg a99s)oooooooon
oooooooood),p.55. 00000000
ooo,on.

000 @oo4). 000000 0opoooooooon
0000 ouuoouoooogoooog
Jd0dooooUooooooooooooog
0),pp.27030.0000000,00.

Watanabe, T., Ida, H. and Iwata, M. (1995). Serum ion
regulation in Pacific salmon exposed to short term
acidwater stress during seaward migratory and post
migratory seasons. Fisheries Science, 61(2), 3530
354.

J00o0doodoooooo @o04). 000000
Jd00d00U0oUUoUUoooooooogg
odoooooooooooo.oocoooog
0o0ogd.58,41051.

oooooooooooooooooooooooo
OO0 @99).000oouoooouoooooog
00o0.00000d. 27(2), 560 62.



	北海道立水産孵化場研究報告　目次
	宮腰　北海道におけるサクラマスの放流効果
	目次
	第１章
	1.1
	1.2
	1.3
	1.4
	1.5
	第２章
	2.1
	2.2
	2.3
	2.4
	第３章
	3.1
	3.2
	3.3
	3.4
	第４章
	4.1
	4.2
	4.3
	4.4
	第５章
	5.1
	5.2
	5.3
	5.4
	第６章
	6.1
	6.2
	6.3
	6.4
	第７章
	7.1
	7.2
	要約
	謝辞
	文献









	星野　シロザケ親魚の標識放流データに基づく資源特性値の推定方法
	材料および方法
	結果
	考察
	要約
	謝辞
	文献

	渡辺・安富・今田　2001～2003年の北海道北部暑寒別川における酸性雪の影響
	材料および方法
	結果
	考察
	要約
	謝辞
	文献




	Hatakeyama and Miura　Renibacterium salmoninarum
	Introduction
	Materials and Methods
	Results
	Discussion
	Acknowledgements
	References
	和文　池中飼育サクラマスの細菌性腎臓病病原菌に対する血中凝集抗体価の季節的変動

	Hatakeyama　短報
	References
	和文　北海道で分離された伝染性造血器壊死症ウィルスの遺伝的多様性

	北海道立水産孵化場研究報告投稿規程および原稿の書き方
	北海道水産孵化場研報　投稿用表紙



