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Abstract We examined the selectivity of spawning habitat for shishamo smelt
(Spirinchus lanceolatus) in December 2001 at pools and riffles of the Pon-warui
stream, located in southern Hokkaido, Japan. We analyzed the sampling sites of
fertilized shishamo smelt eggs in relation to environmental variables using princi-
pal component analysis and ANOVA. The results showed that the eggs were dis-
tributed to the pools with shallow (2-22cm), slow moving water (—0.07-0.10
m/sec) and fine substrate (sand: particle size<<2 mm). The eggs are normally dis-
persed downstream from the spawning ground (riffle or glide) by the stream cur-
rent and should settle down against the bank of pools, highlighting the importance
of preserving the pool-riffle sequence throughout the river system.

*Corresponding author: Aqua Restoration Research Center, Public Works Research
Institute, Mubanchi, Kanyuuchi, Kawashima-cho, Hashima-gun, Gifu 501-6021,
Japan
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Fig. 1. Location of the study area in the Pon-warui
stream. The small solid arrow and dashed lines indi-
cate direction of stream flow and contour lines, respec-
tively.
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Fig. 2. Photographs of the study reach in the Pon-
warui stream (a: upstream, b: downstream from the
middle of reach). Sampling sites in pools and riffles
where no eggs were found are denoted by open circles
(O) and open triangles (A), respectively. Sampling
sites in pools where eggs were found are indicated by
solid circles (@). Arrows and broken lines indicate the
current direction and isopleths of water depth, respec-
tively.
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Table 1. The result of principal component analy-
sis for the environmental variables at each sampling
site of fertilized eggs of shishamo smelt in the Pon-
warui stream. Factor loading indicates the correla-
tion coefficient of the environmental variables to
each axis. Axis | was negatively correlated with the
current velocity and dominant substrate, whereas
axis 2 was negatively correlated with water depth

Factor loading

Variables
Axis | Axis 2
Water depth 0.38 —-0.91*
Current velocity —091* —0.01
Dominant substrate —0.83* —0.40

Percent of variance 55.64 88.72
(cumulative %)

* P<0.05.
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Fig. 3. The ordination of principal component
analysis for the environmental variables (water depth.
current velocity and dominant substrate) at each sam-
pling site (riffle: 12, pool: 15) of shishamo smelt in the
Pon-warui stream. Solid, open circles and open trian-
gles indicate egg-present. egg-absent pools and egg-
absent riftles, respectively.
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Table 2. Comparison of environmental variables (above: minimum-maximum; below: median)
among the three categories using the Kruskal-Wallis one-way ANOVA
. Kruskal-Wallis
Pool Riffle one-way ANOVA
Variables
Egg-absent  Egg-present Egg-absent H p
(n=95) (n=10) (n=12)
Water depth (cm) 2146 2-22 3-21 11.35 0.003
30° 13" 12°
Current velocity (m/sec) 0.06-0.54 —0.07-0.10 0.02-1.03 19.07 0.001
0.18° -0.01° 0.32"
Dominant substrate* 2-5 2-2 3-5 17.51 0.0002
4 ob 4°

Among categories, medians followed by the same superscript letter in a column are not significantly different from
each other using the Mann-Whitney U-test (P<<0.05), conservatively adjusted with a Bonferroni procedure
(P<<0.017). *1: bed rock, 2: sand (<2 mm), 3: gravel (2-16 mm), 4: pebble (17-64 mm), 5: cobble (65-256 mm), 6:

boulder (>256 mm).



