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1990-2009

Changes of water quality and phytoplankton flora off Kitanada

in Tokushima Prefecture during 1990-2009
Toshiaki SUMITOMO" 1

Changes of water quality and phytoplankton flora off Kitanada in Tokushima Prefecture during 1990-2009 were
studied. Sea water temperature increased at arate of 1.6 in 20 years in phase with the change of the air-temperature.
Salinity increased at a rate of 0.6psu in 20 years, and recently interval of seasonal fluctuation decreased. Water
transparency incresed at a rate of 1.3m in 20 years. Nutrients have shown a trend to decrease, and DIN concentration
has decreased more rapidly than DIP. Red tide blooms and the amount of phytoplankton have shown a trend to
decrease. The most dominant species that caused red-tides in this region was Noctiluca scintillans, and dominant
species in general in the phytoplankton flora were genus Coscinodiscus in winter, Noctiluca scintillans in spring,
genus Chaetoceros in summer respectively.
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1
1990 2000
1 Coscinodiscus spp. Coscinodiscus spp.
2 Coscinodiscus spp. Coscinodiscus spp.
3 Coscinodiscus spp. Eucampia zoodiacus
4 Noctiluca scintillans  Noctiluca scintillans
5 Noctiluca scintillans  Noctiluca scintillans
6 Noctiluca scintillans  Noctiluca scintillans
7 Chaetoceros spp. Chaetoceros spp.
8 Chaetoceros spp. Chaetoceros spp.
9 Chaetoceros spp. Thalassiosira sp.
Coscinodiscus spp.
10 Coscinodiscus spp. Coscinodiscus spp.
990 Q:Qp@poda spp.
Thalassiosira sp.
11 Coscinodiscus spp. Coscinodiscus spp.
12 Coscinodiscus spp. Coscinodiscus spp.

Chaetoceros spp.
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1 1990 20009
cells/ml
8/2 8/9 Noctiluca scintillans -
1990 3 8/25 8/26  Noctiluca scintillans -
11/12 11/19 Noctiluca scintillans -
4/4 45 Noctiluca scintillans -
4/17 4/18  Alexandrium tamarense 4,260
1991 5 6/20 Gyrodinium instriatum -
7/11 Gyrodinium instriatum -
11/22 Mesodinium rubrum 5,900
5/12 5/15 Noctiluca scintillans -
5/20 5/26  Chattonella verruculosa 382
1992 6 7/16 7/20 Noctilu‘cg scintillans -
7117 Mesodinium rubrum 1,570
10/20 10/21 Coscinodiscus spp. -
11/4 11/7  Noctiluca scintillans -
4/5 4/21 Noctiluca scintillans -
5/17 5/21  Noctiluca scintillans -
1993 5 8/12 8/13  Noctiluca scintillans -
10/9 10/11 Noctiluca scintillans -
11/7 11/9  Mesodinium rubrum -
3/17 3/20  Noctiluca scintillans -
4/4 4/20  Noctiluca scintillans -
1994 6 4/25 4/27  Eutreptiella sp. 1,500
5/2 5/17 Noctiluca scintillans - 19
6/1 6/5 Noctiluca scintillans -
10/4 10/11  Mesodinium rubrum 600
7/25 7/28  Mesodinium rubrum 550
8/1 8/7 Karenia mikimotoi 55,000
1995 6 8/14 8/16  Karenia mikimotoi 9,200
8//16 8/20  Noctiluca scintillans -
8/21 8/23  Gyrodinium dominans 15,000
8/24 8/26  Mesodinium rubrum -
4/8 4/12 Noctiluca scintillans -
1996 4 8/8 8/17 Karenia mikimotoi 23,000
8/19 8/20  Gyrodinium dominans 3,200
8/21 8/24  Skeletonema costatum 4,300
6/17 Noctiluca scintillans -
7/8 719 Chattonella marina 389
1997 6 7/16 7/28  Karenia mikimotoi 4,050
7/30 7/31  Noctiluca scintillans -
9/30 10/21  Mesodinium rubrum 5,000
11/14 Mesodinium rubrum 420
1998 1 3/30 3/31  Noctiluca scintillans -
1999 0
4/8 4/30  Noctiluca scintillans -
6/13 6/20  Noctiluca scintillans -
2000 5 7/10 7/16  Noctiluca scintillans -
10/17 10/20 Mesodinium rubrum 1,350
10/24 10/30 Noctiluca scintillans
2001 2 7/13 7/16  Gymnodinium sp. 970
11/21 11/25 Mesodinium rubrum 1,180
2002 1 5/23 5/31  Noctiluca scintillans -
4/10 4/20  Noctiluca scintillans -
71 Chattonella verruculosa 1,450
7/5 Chattonella antiqua 123
Chattonella verruculosa 350 291000
2003 7 Fibrocapsg japonica‘ ) 430
Cochlodinium polykrikoides 1,980
7/12 7/16  Chattonella antiqua 292
8/21 Cochlodinium polykrikoides 10,000
8/28 8/31  Mesodinium rubrum 8,000
11/3 11/4 Karenia digitata 240
2004 2 6/8 6/22 Noctiluca scintillans -
11/7 11/12  Mesodinium rubrum 5,000
2005 0
2006 0
2007 2 4/10 4/15  Noctiluca scintillans -
10/18 11/5 Mesodinium rubrum 1,880
2008 1 4/15 5/27  Noctiluca scintillans -
4/7 4/20  Noctiluca scintillans 655
2009 3 7/16 7/21  Cochlodinium polykrikoides 1,269
10/19 10/28 Mesodinium rubrum 915
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