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Forecasting of the first ascending day and the number of ascending schools
of amphidromous ayu Plecoglossus altivelis altivelis in the Naka River,
Tochigi Prefecture, central Japan
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Forecasting of the first ascending day and the number of ascending schools of juvenile amphidromous ayu
Plecoglossus altivelis altivelis were examined in the Naka River, Tochigi Prefecture, central Japan. We analyzed
the relationships among 4 parameters (cumulative sea water temperature from October to March near the estuary
of the Naka River, the day of the first observation of an ascending school, the number of ascending schools ob-
served from March to June and the average body weight in late October) over a period of 7-21 years between
1979 and 1999. The first observation day of a school was significantly earlier when the cumulative water tempera-
ture from February to March was higher. The number of schools was larger both when the cumulative water tem-
perature in March was higher and the first observation day of a school was earlier. The body weight in late Oc-
tober was smaller when the number of schools was larger. The results show that the first observation day of a
school and the number of schools can be forecasted from the cumulative water temperature from February to

March, and the cumulative water temperature in March and the first observation day of a school, respectively.
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Fig. 1 Map of the study area. A and B indicate the loca-
tions where the observations of ascending juvenile ayu
schools were conducted between 1980 and 1999. C in-
dicates the location where the daily sea water tempera-
ture was measured from October 1 to March 31 be-
tween 1979 and 1999.
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Fig. 2 Changes in the average sea water temperature
near the estuary of the Naka River from October to
March between 1980 and 1999. Vertical bars show the
standard deviations.

Table 1 Correlation between the cumulative sea water
temperature in winter near the estuary of the Naka
River, and the duration*! and the number of observed
ascending schools of juvenile ayu in the Naka River

) Duration (days) Number of schools

Period 7 4 7 4
Oct.-Mar. —0.696 0.0036 0.396 n.s.
Oct.—Feb. —0.556 0.0377 0.307 n.s.
Oct.—Jan. —0.428 n.s.*3 0.247 n.s.
Oct.—Dec. —0.344 n.s. 0.232 n.s.
Oct.—Nov. —0.234 n.s. 0.202 n.s.
Oct. —0.105 n.s. 0.152 n.s.
Nov.-Mar —0.743 0.0011 0.412 n.s.
Nov.-Feb. -0.627 0.0143 0.322 n.s.
Nov.—Jan. —-0.494 n.s. 0.258 n.s.
Nov.-Dec. —-0.401 n.s. 0.243 n.s.
Nov. -0.303 n.s. 0.219 n.s.
Dec.-Mar. -0.776 0.0004 0.417 n.s.
Dec.-Feb. -0.674 0.0058 0.316 n.s.
Dec.-Jan. —0.547 0.0489 0.249 n.s.
Dec. —0.464 n.s. 0.251 n.s.
Jan.—Mar. —-0.775 0.0004 0.425 n.s.
Jan.—Feb. —-0.641 0.0112 0.297 n.s.
Jan. —-0.431 n.s. 0.174 n.s.
Feb.-Mar -0.821 <0.0001 0.474 n.s.
Feb. -0.720 0.0020 0.363 n.s.
Mar. -0.801 0.0002 0.500 0.0495

*1 Number of days from March 1 to the day of the first observation
of an ascending school of juvenile ayu

*2 Bartlett’s test

*3 Not significant (p<0.05)
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Fig. 3 Relationships between the cumulative sea water
temperature from February 1 to March 31 and the du-
ration (number of days from March 1 to the day of the
first observation of an ascending juvenile ayu school)
between 1982 and 1999 (A) and relationships between
the cumulative sea water temperature from March 1 to
31 and the number of ascending juvenile ayu schools
observed between 1980 and 1999 (B) in the Naka
River.
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Fig. 4 Relationships between the cumulative sea water
temperature from December 14 to January 19 and the
duration (number of days from March 1 to the day of
the first observation of an ascending juvenile ayu
school) (A) and relationships between the cumulative
sea water temperature from February 1 to March 20
and the duration (B) between 1982 and 1999 in the
Naka River.
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Fig. 5 Relationships between the cumulative sea water
temperature from October 1 to December 4 and the
number of observed ascending juvenile ayu schools
from March 1 to June 30 (A) and relationships be-
tween the cumulative sea water temperature from
March 1 to 30 and the number of ayu schools observed
from March 1 to June 30 (B) between 1980 and 1999
in the Naka River.
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Fig. 6 Relationships between the duration (number of
days from March 1 to the day of the first observation
of an ascending juvenile ayu school) and the number
of ayu schools observed from March 1 to June 30 be-
tween 1980 and 1999 in the Naka River.
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Fig. 7 Relationships between the number of ascending
juvenile ayu schools observed from March 1 to June 30
and the average body weight of adult ayu from Oc-
tober 16 to 31 between 1993 and 1999 in the Naka
River.
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Table 2 Forecasted and actual values of the day first observation of a school and the number of observed schools of juvenile ayu in

the Naka River

The day of the first observation of a school

Number of schools

Year

Actual Forecasted Disparity (days) Actual Forecasted Disparity (no.)
2000 April 14 April 2 -12 32 16 -16
2001 April 11 March 30 —-12 35 19 -16
2002 March 22 March 29 +7 68 70 +2
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