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Natural Reproduction of Chum Salmon in the Horonai Stream:

Spatial Segregation of Redd Formation between
Chum Salmon and Other Salmonids
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2-2 Nakanoshima, Toyohira-ku, Sapporo 062-0922, Japan
(brochet@salmon.affrc.go.jp)

Abstract.— Spawning migration and redd formation of chum salmon (Oncorhynchus keta), masu salmon
(0. masou), white-spotted charr (Salvelinus leucomaenis), and brown trout (Salmo trutta) were inves-
tigated in the Horonai Stream along the Pacific coast of Hokkaido during the fall of 1998, in order to
evaluate reproductive interactions between straying chum salmon and other fall-spawning salmonids.
Fish trapping and redd observation revealed that their spawning timing was similar among four salmonid
species. However, the stream reaches where redds were constructed differed between chum salmon and
the other species. Of 24 redds of the latter, 23 concentrated on a similar spawning ground, withina 1.1
km stretch downstream of a weir, although those of the former were limited to only three in the same
ground. Other chum redds (9 redds) were found further 0.7-1.3 km downstream from the spawning
ground, where no other species spawned except for one masu salmon escaping from the latter ground.
We found no difference in depth and velocity for all redds among four species, indicating that their
spawning microhabitats were not determinants of their spawning ground choice. This study demonstrated
that spatial segregation of spawning might exist between chum salmon and other fall-spawning salmonids
in the Horoni Stream, even though the reason was unknown.

Key words: chum salmon, fall-spawning salmonid, natural reproduction, spawning redd, reproductive
interactions
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Fig. 1. Map of the Horonai Stream showing positions of two weirs (weir A and B). "P" represents

locations of impoundments.
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Fig. 2. A typical redd shape with measuring points. Broken lines
represent measured length, width, and depth. White arrows
demonstrate velocity measurement points.
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Fig. 3. Number of adults captured at the trap located in the
lower spawning ground (Trap 3 in Fig. 1) during 8 September
and 5 December 1998. Solid and open bars represent male and
female, respectively.
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Fig. 4. Spawning migration of chum salmon in the Horonai
(a)and Nishitappu (b) streams during fall 1998. For 17 individ-
vals migrating to the Horonai Stream, their migration timings
were adjusted by their mean life span on the spawning ground (14
days), because they were discovered as carcasses.
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Table 1. Mean fork length and body weight of salmonid spawners captured in the Horonai Stream during September and November
1998. M and F represent male and female, respectively. Range of each values was shown in parentheses.

Fish species Sex No. of samples Fork length (cm) Boby weight (g)

Chum salmon M 9 05.6 (59.2-75.5) 2734.4 (198.0-4230.0)

F 15 62.6 (58.5-66.7) 2247.7 (1710.0-2980.0)
Masu salmon M 18 16.2 (8.5-24.0) 64.4 (7.9-186.9)

F 3 51.5 (36.8-60.6) 1878.8 (496.5-2840.0)
White-spotted charr M 20 35.1(17.3-50.4) 481.6 (50.4-1211.0)

F 32 45.5 (30.2-61.8) 931.8 (286.2-2708.9)
Dolly Varden M 2 18.4 (18.2-18.6) 56.2 (52.1-60.3)

F 2 16.0 (15.6-16.4) 37.6 (34.8-40.4)
Brown trout M 6 46.2 (44.0-47.7) 1290.5 (965.0-1477.1)

F 2 43.4 (42.8-44.0) 1080.0 (1060.0-1100.0)
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Fig. 5. Scatter plots of redds discovered in the Horonai Stream
during September and November 1998. Each symbol represents
aredd of the following species: chum salmon (@), masu salmon
(X), white-spotted charr (), and brown trout (). "L.S.G.”
indicates the range of the lower spawning ground (see Fig. 1).
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demonstrate significant differences (p < 0.05).
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Table 2. Water depth and velocity of redds of chum salmon, masu salmon, white-spotted charr, and brown trout, measured in the Horo-
nai Stream during September and November 1998. Measuring points (pit front, pit bottom and tailspill crest) are shown in Fig. 2. Values

are given as mean = 1SE.

Fish Depth (cm) Velocity (cm/s)

species Pit front Pit bottom Taispill crest Pit front Pit bottom Taispill crest
Chum salmon 12 38.7544.83 51.25£5.96 34.42+4.76 17.931£2.64 13.79£1.82 26.2613.61
Masu salmon 3 46.6714.41 56.3317.80 41.33£8.57 13.43+1.76 10.0612.49 22.3245.63
White-spotted

cha 15* 43.33+4.84 48.9314.68 36.53144.34 13.41+1.41 9.35+0.60 19.58+1.98

rr

Brown trout 5  42.8046.76 50.40+7.64 34.2016.16 11.3443.30 8.65+0.89 15.0412.40

*One redd of white-spotted charr constructed in a bank undercut was excluded for analysis due to difficulty of measurements.



22 2T - FTEESE Y~ 4 —3# Bull. Natl. Salmon Resources Center, No. 3, 2000

MR NT D & 9 /BB T bailics
T, Y7 OEMRAFAEEIN LS RS TEw
W, FOLIBRERPEL WL, PFITFLNS,
ZMELTH T HPMRNITCERER LB iE, 4
N ORFEHICEE SN TWEERB (Fig. 121)
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