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To estimate the catch of juvenile masu salmon Oncorhynchus masou by anglers in a river which flows in an ur-

ban area in central Hokkaido, we randomly surveyed anglers from June to October 1999 using questionnaires and

interviews. Total numbers of anglers were estimated using a two-stage sampling design; fishing days were sam-

pled at the first stage, vehicles at the second stage, and numbers of anglers in each vehicle were recorded. Of
21,874 (95% confidence interval: 20,785-22,963) juvenile masu salmon inhabiting the study area in June, we esti-
mated that 14,219 (4,613-23,825) fish were caught by anglers. Our study indicates that the mortality of juvenile
masu salmon caused by recreational fishing in an urban area is substantial although the precision of the estimate

was not high.
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Fig. 1. Location of study area on the Ichiban River, Hokkaido. Dots show the location of sampling sites for juvenile masu salmon.
Arrows show the stocking sites in June, 1999. Shaded areas show major parking spots.
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Table 1. Numbers of juvenile masu salmon captured and estimates of removal method in each 100-m reach in the Ichiban River in
1999
June August October
S li Mean Number of Number of Number of
a?l]t) emg stream fish captured Estimated fish captured Estimated fish captured Estimated
width (m) ———————— number of number of —_—— number of
1st 2nd fish 1st 2nd fish 1st 2nd fish
pass pass pass pass pass pass
St. 1 12.9 10 5 20 4 2 8 3 0 3
St. 2 9.5 2 1 4 16 4 21 1 1 3%z
St. 3 9.1 29 12 50 49 24 96 6 4 18
St. 4 9.6 3 4 6%! 21 9 37 4 1 5
St. 5 10.0 15 8 32 18 7 30 5 1 6
St. 6 8.1 24 12 48 26 16 68 0 0 0
St. 7 7.1 7 3 12 40 23 94 4 0 4
St. 8 6.4 3 1 5 65 19 92 7 4 16

*1 Estimate from single pass catch using capture efficiency in St. 5.
*2 Estimate from single pass catch using capture efficiency in St. 3.
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Fig. 2. Estimate and SE of number of juvenile masu
salmon in the study area of Ichiban River during 1999.
o, Estimated number of fish in the study area. ®,
Stocked fish in June, 1999.
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Table 2. Number of questionnaires collected and juvenile masu salmon caught and harvested in the Ichiban River in 1999

Catch per angler

Harvest per angler Release™ rate

Stratum Questionnaires . — (%)
Average SD Range Average SD Range

Weekday 36 11.5 1.7 (0- 35) 6.0 1.4 (0- 35) 48.1

Saturday 29 16.6 4.6 (0-125) 8.2 2.4 (0~ 50) 50.7

Sunday and holiday 34 15.6 4.8 (0-125) 6.5 3.3 (0-110) 59.1

Total 99 14.5 2.2 (0-125) 6.8 1.4 (0~110) 53.1

* Number of fish released/number of fish caught.
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Table 3. Number of vehicles and anglers counted in on-site survey in the study area
On-site survey
Date Day of the week Number of vehicles Number of people
Total In survey Fishing* Total Anglers Anglers per vehicle
73 July Saturday 112 86 13(15.1) 27 15 1.2
4 July Sunday 96 61 5( 8.2) 9 8 1.6
5 July Monday 34 24 1( 4.2) 1 1 1.0
7 August Saturday 117 69 15(21.7) 36 24 1.6
8 August Sunday 236 162 20(12.3) 49 28 1.4
9 August Monday 101 87 13(14.9) 29 17 1.3
4 September Saturday 118 103 16(15.5) 23 21 1.3
5 September Sunday 123 89 19(21.3) 40 32 1.7
16 October Saturday 26 26 5(19.2) 7 7 1.4
Weekday total 135 111 14(12.6) 30 18 1.3
Saturday total 373 284 49(17.3) 93 67 14
Sunday and holiday total 455 312 44(14.1) 98 68 1.5
Total 963 707 107(15.1) 221 153 14

* Number (percentage in parentheses) of vehicles surveyed with fishing as the primary objective for their occupants.

Table 4. Estimated number of anglers and fish harvest from June to October 1999

Anglers Harvest
Variance
Stratum Days Dail 95 percent 95 percent
Estimate ( avera 3‘;*1) Total Among- Among- confidence Estimate Variance confidence
g Var vehicles days interval interval
) Var.*2 Var.*3
Weekday 92 973 (10.6) 356,224 10,043 346,181 (0~2,143) 5,811 14,673,417 (0-13,319)
Saturday 19 434 (22.8) 11,453 1,354 10,099 (224- 643) 3,544 1,830,615 (892- 6,196)
Eggg:g and 55 748 (32.5) 33,961 4,471 29,490 (387-1,110) 4,864 7,514,790 (0-10,237)
Total 134 2,155 (16.1) 401,638 15,868 385,770 (913-3,397) 14,219 24,018,822 (4,613-23,825)

*! Estimated number of anglers per day.
*2 Among-vehicles Var., variance accounts for the variation of anglers among vehicles within a day (1st term of Eqn. 6).
*3 Among-days Var., variance accounts for the variation of anglers among days (2nd term of Eqn. 6).
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Fig. 4. Number of vehicles recorded in the daily logbook around the Ichiban basin. Vehicles were counted by the clerks at the cam-

psite once per day. Arrows show the surveyed days.
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