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Effects of Turbidity on the Feeding Behavior of
Juvenile Masu Salmon (Oncorhynchus masou)

Hiroshi Mayama

Research Division, National Salmon Resources Center, Fisheries Agency of Japan,
2-2 Nakanoshima, Toyohira-ku, Sapporo 062-0922, Japan

Abstract— Field surveys and laboratory experiments were conducted to determine the effects of tur-
bidity on the feeding behavior of juvenile masu salmon (Oncorhynchus masou) in running water.
Feeding rate of newly emerged juveniles collected in a stream of the Mena River, showing high tur-
bidity (28-67 nephelometric turbidity units, NTU), tended to be declined compared to those at the
Tower turbidity levels (5-7 NTU), while no significant difference was found in yearling juveniles
between clear and turbid waters. Results from the analysis of stomach content and drifting fauna
indicate that large yearling juveniles shifted their feeding sites from faster waters to slower-flowing
places near shore where many other animals also might gathered during high water with high tur-
bidity, and took sufficient amount of food by foraging for these animals. On the other hand, the
feeding ability of underyearling juveniles might be decreased in high turbid water, because their
main prey were limited to smaller size. Foraging rates for artificial dry food and the percentage of
fish feeding at 5 levels of turbidity (0-105 NTU), using two types of suspended sediment (white
kaolin and red-clay), were reduced significantly only in red-clay turbidity. Active feeding tended
to occur at the intermediate turbidity levels (13-29 NTU) compared to the clear condition (<1

NTU).
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Table 1. Turbidity (nepherometric turbidity units, NTU), water

temperature (WT), and water level in the Mema River dur-
ing field surveys in May 1997.

Date Time  Weather WT NTU  Water level

(O (em)

May 8 9:00  Rainy 59 88 21.0
12:00  Cloudy 6.2 67 185

15:00  Cloudy 7.2 28 12.0

May 9 9:00  Fine 6.7 7 Q0.5
12:00  Fine 10.1 5 0.0

15:00  Cloudy 115 7 1.0

*FLIRE X S Erim, 1997, JLiEOE S, 41(5): 1-149.
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Fig. 1. Changes in amount of food in stomachs (columns),
expressed as a percentage of wet body weight (stomach
content index), and wet weight percentage of unidenti-
fied matter of stomach content weight (lines) of juvenile
masu salmon captured in clear or turbid stream.
Asterisks above columns and points show significant dif-
ference (*p<0.05; **p<0.01) among clear and turbid
waters.
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Fig. 2. Changes in percentage composition of individuals
(upper) and wet weight (lower) of major prey categories
in underyearling masu salmon captured in clear or turbid
stream.
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Fig. 3. Changes in percentage composition of individuals
(upper) and wet weight (lower) of major prey categories
in yearling masu salmon captured in clear or turbid
stream.
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Fig. 6. Effect of turbidity (nephelometric turbidity units, NTU) on mean storach content index of juvenile masu salmon and per-
centage of salmon foraging. Vertical bars indicate standard error (n= 16 each).
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