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Abstract: Limnological characteristics of a shallow oxbow lake (maximum depth about
2 meters) were investigated in a lower reach of the Shibetsu River in Hokkaido Island,
Japan. Water temperatures, under-water light attenuation coefficients, and concentrations of
dissolved oxygen, nitrogen, phosphorus and chlorophyll-a were measured on July 21 and
November 17 in 2001 and July 30 in 2002. Water temperature varied among sampling
stations and depths, ranging from 10C to 24°C in July, while all measurements were
constant at about 5C in November. Dissolved oxygen concentrations at all stations on all
sampling dates were 10mg L' or more. Its maximum concentration reached 25mg L™
with 250% saturation at the lake bottom on July 21 in 2001. The depths of sampling
stations that obtained high concentrations of dissolved oxygen were between 50 cm and
60 cm. Water temperatures at these depths ranged from 10C to 15°C, which were lower
than surface water by 5C to 10C. A large filamentous green alga, Spirogyra sp.,
propagated in these depths. Concentrations of dissolved nitrogen in lake water varied from
11 g L7 to 250 ug L7, which declined in July at all stations and depths. Concentrations
of PO/ -P showed a range from 7 pxg L' to 14 ug L, not so different among stations,
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depths and sampling dates. Particulate phosphorus and chlorophyll-a concentrations were
approximately constant between 33pxg L™ and 35pg L' and 10pug L' and 13pg L7,
respectively. The concentrations of total phosphorus and chlorophyll-¢ on 21 July 2001
indicate that trophic status of the oxbow lake is in meso-eutrophic conditions. Under-water
light attenuation coefficients (k) ranged from Im ™ to 2m ' at all stations and sampling
dates. These values are comparable to the maximum value for eutrophic lakes with water-
bloom of phytoplankton. However, because chlorophyll-a concentrations in this oxbow lake
were lower than those in the eutrophic lakes, under-water light seemed to be attenuated by
non-living particles and dissolved organic matter. Therefore, there is a possibility that the
oxbow lake is in dystrophic conditions. These results suggested that the limnological
characteristics of the oxbow lake were greatly different from those of the main channel of
the Shibetsu River. It is believed that the oxbow lake maintains the characteristics of a low-

land marsh, which was former landscape of the lower region of the Shibetsu River watershed.

Key words: dissolved oxygen, dystrophic condition, oxbow lake, trophic status, under-water

light attenuation
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A 1993 ; ¥ 2002a), “EFHK, V¥ e EOKIBOEHE
LICET 2HE I, AMGEEIZRE L T b.
FIUE, FEER X OEIRHEK O A SEREN R 2 (L
M - FT 1999 5 Bl 2004) 720 TldZe <, B AZFRRAE
PRI X B IR OFEFERESE RIRIE O A 70 BN 7%
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(A) Shibetsu River watershed

Study site
10 km

Oxbow lake

Fig. 1. Map showing study sites (A) and sampling

stations (B).
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Fig. 2. Vertical profiles of water temperature (@) and dissolved oxygen concentrations (O), and under-wa-
ter light attenuation coefficients (k) in an oxbow lake of the Shibetsu River on 21 July and 17 November

2001.
Table 1. Concentrations of nitrogen and phosphorus in oxbow lake of the Shibetsu River.
Date  Numbers of NH;"-N  NO. -N NO; -N PO/ -P DOP PP TP Chl. a
sample (Average+SD pg L")
21 Jul. 2001 10 5.0+0.3 1.9+0.3 4.1+ 0.6 11.0+ 0.9 7.1+£1.3 17.1+1.7 34.6+6.3 58.7+£7.0 10.3+8.4

17 Nov. 2001 7

30 Jul. 2002 4 4.4%£1.5 0.7+0.1 27.9% 1.3

2.0£0.5 2.7£0.9 243.7+43.7 248.4+44.2 13.5%+1.9
33.0+ 2.6 10.1£0.7

33.4%7.7
34.3£3.7

12.5+7.5
11.0£6.0

K R 2MEMNTH-72. 7THE 1L AT, FHEOMEAS
KELBAT B L3 hh o7z, FEHOKHRED 1 %2
FCRT AKREMEREE AR+ 8, KiZEE» s
KEThHo7.
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X7 RHE 1L AOHRIECAZ SN, 7 ISREIK
EIRTT2 Db or. FEICAEMEREZE FILEE DT
ERA LTI ) VIREEY) VUREE LA AT RE S RIS
ICHARTRELREILIR S Loz, BB Vil &

70aua7 4 qwld 3RIOFETIZIZEFEOMEE R L7,
Fig. 4 13, ERETD 7007 4 L q BOWEHERTH
4. 3HOFEOFTIE2001 47 H 21 HIES L/E
b E <, FFiZStations3, 407007 () g =i,
FNEFENTI8, 726mg m IZHEL TV, ITNEDOH
FUTIEE N S RI /IR Spirogyra sp. WEIRE L THB Y,
TN EW I aa 74 v awDFEKNTHSH. £LT,
NS DI BT B W IEAFIRFEIR LI Spirogyra sp.
HEDOIERIC & o THE S NRED, KiiAElZL 2
KOBELR, Wb ZKIREROFIEI L > TER-D
KEBRELZVEBMNIICERIN O THDLEE
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Fig. 3. Relationships between dissolved inorganic nitro-
gen and PO,” -P concentrations in an oxbow lake of
the Shibetsu River on 21 July and 17 November 2001,
and on 30 July 2003.
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Fig. 4. Benthic algal chlorophyll-¢ amounts on the bot-
tom of an oxbow lake of the Shibetsu River on 21 July
and 17 November 2001, and on 30 July 2002.
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Fig. 5. Ignition losses of surface bottom sediments of an

oxbow lake of the Shibetsu River on 21 July and 17
November 2001, and on 30 July 2002.

ZHN5.20014E 11 H 17 H, 2002 4£ 7 A 30 H 1213 Spi-
rogyra sp. DERIIBE SN LD o 72,

R ECYIE 22T 0 i AR O F A1, T/ IMiEAS 2001 4F 7
21 HZ Station 1 T 5 L7 14%, & AME S [/ L H 12 Sta-
tion4d TSN 25% T -7z (Fig.5). TRELEE IZE
WHICE > TRECEILT A L o7z,
ERIREOEZ S LV VBREDORKELT(LEE

WARREERB L) VY VI, XD EITH S
49 km M pi 2 5 35km H T F TlX, 1 ZF120-100 pg
L, 12-15pg L' O THR L7225, 28 km M5 CTHAF
HEPRREZS FIT 678 g LY, V) VIREY ViBEEIX 26 pg 1!
L), B FA AR L (Fig6). 2o o BAIE, C
DI LAY B Tt 5 5 O rEHEAR e riE e vy g b A
SOREIFHIKZ &, NBMAMOERIZEIL D THS
I, I I3 kmMETIX 7 Y E= T HELE A8 ug L7,
) UEEREY) VEES ASpg LN E R W HEE S AR S
N, TOMEO LR THRAT 5 FEEEELO T AL HE
RSN AKEDZEACIIK E CHFG LT DT LA
N7z (Fig. 6). HRH & omFE T G2 5 8 km &
) OEFEIRRESEFZB L0 VAR ViBEFEIXENE
., 600~900 g L, 20~60 pg L DBCZEB) L, K
MO ETHEL Y, BARBERIRED 3 WO DM
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THFELRZEN RS o7 (Fig.6).
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BTLHZEIChD, ERICKMDL, A& REIEAN
AR WCEEFEN O T ALE LT (Fig 6 ). it
ST, (HRIIE R VRIS L 7T v o v BT
#, TabbEREILOMEAIKBIZR DL 2 EHEVnE
ZZ oMb, BIZIE, ARIETIEROMEER L THT
R S 22)TiE, 7~ 8 HoiikFERO 70T 7 4
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Fig. 6. Horizontal distributions of dissolved inorganic
nitrogen, ammonium nitrogen and PO.’”-P concen-
trations in the Shibetsu River watershed on 18
November 2002, and the concentrations at the
sampling station of 8km on 21 July and 17
November 2001, and on 30 July 2002.

Va&AT100~350 pg LY, 41) Y iEEEAT 100~300 pg Lt
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1966; Hecky and Kilham 1988). % 2 C, ko4 »
BEX OO T 4 ) amH)S KOERBLOBRES
Wr LCAa7z. Fig 71, B K, #8522 2 Bk ¢
& % KA (Takano and Hino 1994), & %% 7 +F1H i
(Bt - =k 2001 ; &4) - B 2001), HHoRaE 2 EEEW
JuiA (EFI, 2000), & 52 7 #E i (Sakamoto and Okino
2000) OFENEANS L IIREOWIAKF D) VgL
s 74NV amDARERL TS, Killofilx, 3
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Fig. 7. Relationships between total phosphorus and
chlorophyll-a concentrations in euphotic zone or
surface layer in summer of an oxbow lake of the
Shibetsu River (@this study), Lake Barato, hyper
eutrophic (OJune-August 1991 and 1992, Takano
and Hino 1994), Lake Towada, oligotrophic (AJune-
August 1998, Takamura and Mikami 2001; Takamura
and Katano 2001), Lake Biwa, mesotrophic (AJune-
August 1995, Nozaki, 2000) and Lake Suwa,
eutrophic (+June-August 1992, Sakamoto and Okino
2000).
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