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Predation of Juvenile Masu Salmon (Oncorhynchus masou)
and Brown Trout (Salmo trutta) on Newly Emerged
Masu Salmon Fry in the Chitose River
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2-2 Nakanoshima, Toyohira-ku, Sapporo 062-0922, Japan
(mayama@salmon.affrc.go.jp)

Abstract.— Predation of piscivorous fishes on masu salmon (Oncorhynchus masou) fry at the period
of emerging from the spawning redds in the upper reaches of the Chitose River, Hokkaido, was
monitored by stomach content analysis. Thirty-six % of masu salmon juveniles (63-117 mm in fork
length (FL)) and 24% of brown trout (Salmo trutta ) (54-189 mm in FL) fed on masu salmon fry,
with average of 1.4 and 2.6 fry per stomach, respectively. Brown trout included two age groups, and
an occurrence of fry (67%) in diet of 2-year-old fish (2129 mm in FL) was significantly higher
than that of smaller yearlings (12%). An estimated size of masu salmon fry consumed was 16.7-
45.3% of the predator length. Newly emerged masu salmon fry are much vulnerable to predation,
because they cohabit with the predators in deep and slow-flowing areas without habitat segregation.
The establishment of effective stocking techniques to avoid predation is an important issue to
increase the survival of hatchery-released masu salmon fry.
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Fig. 1. Fork length distributions of yearling masu salmon and
brown trout examined for stomach contents.
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Fig. 2. Fork length distribution of masu salmon fry collected
in the upper reaches of the Chitose River.
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Fig. 3. Relationship between fork length and stomach length
of masu salmon fry collected at this study area (closed
circles) and previous study (open circles, Mayama
1992).
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Fig. 4. Relationship between fork length of predators, masu
salmon (open circles) and brown trout (closed circles),
and those of prey (masu salmon fry). Lines show prey
size percentages of the predator size.
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Table 1. Percentage frequency of occurrence (F), and percentage composition of individual number (N) and wet weight (W) of
food items in masu salmon and brown trout.

Prey taxa Masu salmon (age 1 *years) Brown trout (age 1~ years) Brown trout (age 2*years)
F N w F N " F N w
Aquatic insects
Ephemeroptera
Siphlonuridae - - - 12.1 1.0 6.0 - - -
Ecdyonuridae 30.3 33 3.1 15.2 25 2.6 37.5 19.8 4.8
Baetidae - 02 0.0 3.0 0.6 0.0 12.5 0.9 0.1
Ephemerellidae 30.3 38 13.0 39.4 11.1 321 37.5 20.7 12.8
Ephemeridae 3.0 0.2 1.6 - - - 12.5 1.8 6.7
Emerging 3.0 0.2 0.0 - - - - - -
Plecoptera
Nemouridae 12.1 1.3 0.4 424 6.7 34 375 27 0.2
Capniidae - - - - - - - - -
Perlodidae 3.0 0.4 1.9 3.0 04 09 37.5 1.8 23
Emerging 3.0 0.2 0.5 - - - - - -
Odonata
Gomphidae — — - - - - 375 27 9.2
Planipennia
Osmylidae - - - 3.0 0.2 04 - - -
Trichoptera
Stenopsychidae 3.0 0.2 1.8 - - - - - -
Hydropsychidae 9.1 33 0.8 9.1 0.6 0.6 - - -
Rhyacophilidae 18.2 22 5.8 6.1 0.8 0.8 12.5 0.9 04
Glossosomatidae 3.0 0.2 0.1 - - - - - -
Brachycentridae - — — - — - 12.5 27 3.6
Limnephilidae 15.2 4.0 23 303 3.6 2.8 62.5 18.9 11.2
Lepidostomatidae 3.0 - - - - - 12.5 1.8 1.5
Leptoceridae - - - 3.0 0.4 0.1 - - -
Emerging 21.2 22 2.1 - - - - - -
Coleoptera
Dytiscidae 3.0 0.2 0.1 6.1 0.6 0.7 - - -
Diptera
Tipulidae 3.0 0.2 0.0 - - - — — -
Simuliidae 6.1 0.7 0.2 3.0 1.0 0.4 - - —
Chironomidae
Larvae 54.5 22.7 1.8 515 54.6 6.3 62.5 11.7 0.7
Pupae 39.4 12.7 32 15.2 1.7 0.1 - - -
Emerging 57.6 36.0 8.8 21.2 10.7 25 - - -
Aquatic animals
Oligochaeta 3.0 0.2 0.7 6.1 0.4 2.1 12.5 0.9 1.4
Gammaridae - - - 9.1 0.6 2.5 — - -
Pisces 36.4 38 51.7 9.1 2.1 322 75.0 11.7 45.2
Terrestrial animals
Collembola 3.0 0.2 0.0 - - - - - -
Dermaptera - - - - - - 12.5 09 3.1
Coleoptera - — - 3.0 0.2 0.1 - - —
Hymenoptera 3.0 0.2 0.0 - - - - - -
Hemiptera 3.0 02 0.0 - - - - - -
Araneae 12.1 09 0.1 - - - - - -

Number of fish examined 33 33 8
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