JekEIFH 104, 79-87 (2023)
Sci. Rep. Hokkaido Fish. Res. Inst.

kAKX BO—ESBICE T BNeocalanusBH1 7% (Neocalanus
plumchrus/flemingeri) OEFHRBEOEEHETNDER

& R AH”

IEBELREMEEES T 7 - RKEKERRS

Annual fluctuations and factors affecting the abundance of Neocalanus plumchrus/flemingeri in the Sea of Japan off

northern Hokkaido
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Annual fluctuations, i.e., between winter and summer in the abundance of the calanoid copepod Neocalanus spp.

(Neocalanus plumchrus/flemingeri) in the northern Sea of Japan were investigated at a station from 1989 to 2011. Neocalanus

spp. increased from June to August. The maximum abundances increased continuously from 1998, and prominently high

abundances were observed in 2001. Except for 2000, these years were characterized by low water temperatures in April. After

2001, high abundances were found in 2003, 2005 and 2010. The abundance peaks in these years corresponded with a sharp

decrease in water temperature in April. Significant negative correlations between water temperature in April and the maximum

abundances of Neocalanus spp. in each year were recognized, suggesting that water temperature was the most important factor

for the abundances of Neocalanus spp.
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Table 1 Sampling date of zooplankton at J15 from 1989 to 2011.
Year Date Year Date Year Date Year Date Year Date
1989 1990 Feb.19 1991 No sample 1992 Feb. 18 1993 Feb. 16
Apr. 10 Apr.16 Apr. 9 Apr. 13 Apr. 13
June 5 May 28 June 4 June 2 May 31
Uy 31 duly30 o July29 o duly31 . July29
1994 Feb. 16 1995  No sample 1996 Feb. 13 1997 Mar. 4 1998 Feb. 16
Apr. 20 No sample Apr. 17 Apr. 9 Apr. 15
May 30 No sample No sample No sample June 2
_____________ Aug. 1 _No sample Aug. 2 ___No sample _July 28
1999 Feb. 23 2000 Feb. 23 2001 Feb. 19 2002 Feb. 20 2003 Feb. 17
Apr. 15 Apr. 14 No sample Apr. 10 Apr. 10
June 2 May 31 May 28 May 28 May 26
e July 26 duly26 July 23 duly31 o .....No sample
2004 Feb. 17 2005 Feb. 14 2006 Feb. 6 2007 Feb. 5 2008 Feb. 5
Apr. 19 Apr. 15 Apr. 12 Apr. 16 Apr. 16
May 24 June 1 May 29 May 28 May 26
[ July 29 o dulv24 July 28 Ul 29 July 30
2009 Feb. 25 2010  No sample 2011 Feb. 9
Apr. 15 Apr. 25 Apr. 21
June 1 June 7 June 6
July 22 Aug. 2 July 28
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Table 2 Date of maximum individual densities in each year. Because the continuous samplings from April to August were not

conducted in 1995, 1996, and 1997, peaks of individual densities were unclear in these years.

Year Date of maximum Surveyed
individual density month namely
1989 June 5 June
1990 May 28 June
1991 June 4 June
1992 June 2 June
1993 May 31 June
1994 May 30 June
1998 July 28 August
1999 July 26 August
2000 May 31 June
2001 May 28 June
2002 May 28 June
2003 May 26 June
2004 May 24 June
2005 June 1 June
2006 July 28 August
2007 July 29 August
2008 July 30 August
2009 June 1 June
2010 June 7 June
2011 June 6 June
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Fig.2 Abundance of Neocalanus plumchrus/flemingeri at J15 from 1989 to 2011. Asterisks (*) indicate the peaks of individual
densities that were higher than about 150 inds. /m’.
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Fig.3 Percentage composition of developmental stages of Neocalanus spp. at the peak abundance each year. Because the
continuous samplings from April to August in 1994 and 1997 were not conducted, the abundance peaks in these years
were unclear (see Table 1).
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Fig.4 Average water temperature at 0-50 m at J15 in
February, April, June, and August. Asterisks (*) in
February and April indicate the peaks of individual
densities that were higher than about 150 inds. /m’in
June (see Figure 2).
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Fig.5 Volume transport of Tsushima Warm Current in the
south-western area of the Sea of Japan in Hokkaido in
February, April, June, and August. Asterisks (*) in
February and April indicate the peaks of individual
densities that were higher than about 150 inds. /m’ in
June (see Figure 2).
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Fig.6 (a) Relationships between average water temperature (0-50 m) and maximum abundance of the Neocalanus spp. in each

year in February, April, and June. (b) Relationships between volume transport of Tsushima Warm Current in the south-

western area of the Sea of Japan in Hokkaido in February, April, and June. S. and N.S. superimposed onto figures indicate

the Significance and Not Significance, respectively.
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