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Abstract Many local populations of white—spotted char (Salvelinus leucomaenis), a
widespread Far East Asian species, persist in above—dam areas, even when erosion control
dams prevent continuing upstream movement of individuals. Four morphological
characters (dorsal fin height, body depth, caudal peduncle depth, and eye diameter) and
two behavioral traits (settlement time and number of foraging actions) of S. leucomaenis
fry were compared between two tributaries, one above an erosion control dam and the other
an unrestricted stream. Dorsal fin height and caudal peduncle depth were smaller, and
settlement time during daytime longer in the above—dam fry, which also showed less
frequent foraging behavior than unrestricted stream fry during nighttime, suggesting that
the former had unsuitable morphology for swimming and a lower wondering tendency.
These characteristics may ultimately aid survival of the above—dam population.
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IC X BREBIEBEILIAIC, Bk EIc K
BRI MK > THE LS T ehH 5 (Harvey,
1987 ; Sato, 2006). & <1, MEFDNIEBEZMHD D
RENC KN FEAE 9 B Ml T, 3Tk )1 DRV HE
FADNZENNCH FTLTLE S T EHZ W (Jowett
and Richardson, 1989). Z®D7z&, Y RafHOZ
COMT, WFYRAITHREVERETIE, HAD
ZEINGT R 2B SITEeEREZ R & TAET N
2.

A Y F Salvelinus leucomaenis 1% H A O ZE 7RI
I3 5T 7R ETH O, —42Z2)ITita
IR, W CTREMATE Licd & TR
THREMER VS 2 MEEOAFE LR ZE D (FH -
M, 2007). FAMTIE, WELU0RZ 4K

BOBERGE LTHIHT 25N TVS (A
LRENE D, 2001). L7eH> T, FHOEWZHRT
AL L7 HERIZ E, SRS DM ZHNi <o
SZEIH IR T 2B STTE 3AE%T£I§I’JC<—T3‘}:
EZbN5. —J, LEETEHEMRTICKSHEK
WHEERC 27, HEMNRT T2 U X7 E0n
UL ULAHIE TR, AEM# ETER0EEzd
DEIED RIS & RN EIE S 5. 2O
KO TR EiAREClE, IR LA B Fd 5 &
TTDERHICERTE R VD, ZEMNERTZ
B SATEIR I REDY H AR TRIC K 0 s (k9 2
AEEMEAVRIEE N5 (Morita and Yamamoto, 2001).
EREENICEERPEICA LN S 2R KR,
ZLDONFHTHMEETN TS (Thompson, 1998 ;
Grant and Grant, 2002 ; Hairston et al., 2005).
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Fig. 1. Location of Kame river and sampling sites in
above-dam and unrestricted tributaries in southern
Hokkaido, Japan.
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B SR DO AMED IR SN T WA 728 (Yamamoto
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(Table 1).
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1EATDOANTEEL, 2017E5HI0HNMS
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FHIC KB L, ZN LIS ORF I ORFHIC2T 5
Nz,

TENEER frEIBIZE, Fig 2 IR L
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fE T DFHIMRICHEE TRz L, BT 7 U —
> 7 | Image ] (National Institute of Health, USA) 7%
FHALTREYE, BEE, k&, EBWaE, Bz
HlE Lz (Fig. 3).

Table 1. Summary of environmental factors in the above-dam and unrestricted tributaries

Mean + SD (Range)

Environmental factors

Above-dam tributary
(N=15)

Unrestricted tributary
(N=15)

Water velocity® (cm/sec)
River width (cm)
River depth (cm)

Water flow® (m?/sec)

Substrate score®

21.1 % 13.9 (3-46)
146.7 + 48.1 (60-230)
13.2 4 8.5 (7-40)
0.03 = 0.02 (0.01-0.06)
2.65+0.74 (N = 10)

38.6+ 16.5 (17-65)
137.7 + 44.1 (100-260)
12.1+2.2 (7~ 16)
0.06 + 0.03 (0.02-0.12)
2.97+0.50 (N = 10)

Environmental factors measured at 15 points at each sampling site on November 24, 2018 (adjacent
points Sm apart). a: Water velocity 5 cm above river bed measured by electromagnetic flow meter
(AEM1-D; ALEC electronics Co., LTD.). b: Water flow calculated as Water velocity x River width x
River depth. Substrate data taken from 10 quadrates (40 x 40 cm) (adjacent quadrats 5m apart) at each
sampling site. c: Substrate size class (> 10 cm; 10 cm — 5 cm; 5 cm — 1 cm; and < 1ecm) means + SD

calculated from percentage by weight.
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Fig. 2. Experimental tank schematic. Juvenile behavior
recorded in central compartment.
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R 6] D Sz BRI LL i 1%, #E [ D& W % Mann-
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TEIEEA 1B EDTF—2DH 7D E T IV
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U7z (Jackman et al., 2015).
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Ao 7z (Mann-Whitney U test : U=461.5, P=0.125).
H OB THIRE TR 2 B OAEAITRED 5
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model : Z=-0.598, P = 0.550, count model : Z =
—2.402, P=0.016 ; Fig. 4). PREESZIREEDFEREY
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Fig. 3.
comparisons. All measurements point-to-point.

Measurement points for morphometric

£ (28.0+2.5SD, mm) (IBAMZEE (30.6 2.3
SD, mm) & D &E/NEH 57z (Welch's ttest : £ =—4.27,
P<0.001). BHRBCZIRBEDITHER, W& X bR
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P=0.77).
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Fig. 4. Comparison of foraging behavior (upper) and
settlement times (below) between above-dam (solid bars)
and unrestricted (open bars) S. leucomaenis fry.
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Fig. 5. Linear relationships between fork length (FL),
and caudal peduncle depth (upper) and dorsal fin height
(below) in S. leucomaenis fry (solid and open bars indicate
above-dam fry and unrestricted fry, respectively).
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