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The lake surface environment before and after Ohmagari Weir

construction based on varve sediment in Lake Abashiri

Kota Katsuki", Takeki Hoshi’, Koji Seto', Hidetoshi Mikami’, Takeshi Sonoda’

Abstract: The water environment changes of Lake Abashiri since 1983 were investigated by using
diatom assemblages in lake sediment core, which collected from the center of Lake Abashiri in
2019. Annual varve was confirmed throughout the core, and the eutrophic environment indicator
planktonic diatom taxa have always been dominated since 1983. These suggested that Lake
Abashiri has been a eutrophic environment during the period. The relative abundance of the
first dominant taxon, Cyclotella atomus, has gradually increased since 1983, while the relative
abundance of the third dominant taxon, Cyclostephanos invitatus has gradually decreased. The
replacement of these taxa is thought to be due to changes in seasonal water quality by increasing
autumn precipitation. Lake Abashiri was rapidly freshened after the temporary gate was installed
in the Abashiri River. Both the freshened and eutrophic of the surface water by the construction of
temporary gate and increasing precipitation introduced the rapid increasing of the diatom flux after
2008. Previous studies suggested that cyanobacteria have been coming prevalent in recent. The
summer temperature, and probable summer lake surface temperature, has been controlled factor
whether diatom or cyanobacteria dominated in summer. In Lake Abashiri, the diatom flux increased
under the cold summer and high precipitation autumn after the construction and operation of the

Ohmagari Weir.
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Fig. 1 Location of Lake Abashiri and the coring site ( @ ). Open circle sug-
gests the water quality measurement site (MLIT, Water Information System).
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Fig.2 Temporal variation of the halocline depth in Lake Abashiri. Red line is the halo-
cline depth curve by the committee of water environment improvement policy in Lake

Abashiri (2010). Blue line is the halocline evaluation curve by Hokkaido development.
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Fig. 3 The deposited age of core 19AB-2C by comparison of 4 sediment cores from
Lake Abashiri. Dark blue and water color bars show clear (soft X-ray transparency
level > 3.5) and unclear (soft X-ray transparency level < 3.5) high density layers, re-

spectively.
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Fig. 4 Monthly or seasonally variations of the surface water quality (a) salinity, (b)
total nitrogen (TN) in Lake Abashiri (By MLIT, Water Information System), and (c)
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(d) temperature change in August of Abashiri City (by Japan Meteorological Agen-
cy), (e) and halocline depth or elevation in Lake Abashiri.
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Fig. 5 The total diatom flux and major diatom relative abundances in core 19AB-
2C. The line disconnected when the sample interval was 2cm. Open and black
squares suggest the terms of temporary gate establishment and the Ohmagari Weir

construction. Arrow suggests the working period of the Ohmagari Weir.
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£ 16 T 1983 FELARRIC B2 5 U 72 3 F 0D B
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invisitatus) VSN E ERERE ZIEET 5 fE
TH 3. Cyclotella atomus 35 X CF DEMTH %
Cyclotella atomus var. gracilis |38 & &=t U 72 18
BEOEIE D FUKMI TR S N2 HEKIERET
H D (Kiss et al., 2012; Zalat et al., 2022), F}, C.
invisitatus 1% Z OERETEHRIZ DRV E O DHEKE
e ffFgs NN e LHEBOLREZE
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Olszynski et al., 2019). Z D%, 1983 4ELI& DA E
ORI M L CERERRICHSEEAD. —
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JEIZpAMEmMIcH S (X 5). wifEE & 1990 £ H
5 2005 G T T IR FERSRE DV E L T
HRBT 5 E DD, 2005 Fh 5 2007 FHEERRIC, C.
atomus D JiE HAHEE 35 60% 5 70% FEEICEEINS
45—, C.invisitatus 1% 10% FEE O pEHIEE D 5
KFCPDT 5. WEMICHIT S NS 0% 5D
FEHICIE NG AZEND O, C. atomus |XBFE 72
WUTEHL, FRCHEICEHWEEEZ/RT DI
L, C.invisitatus \3HZ, 5-6 HIcDOIHE L5 L T
9% (FHIED, 2018). ZD7=8, C.invisitatus
DFEHBEE OIRD I K U C. atomus O FEHBHE OB
ik, HEEMEEOKEDFHIZA(L 2 — (L
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STV 2 @A DR KGLEIC K 5 &, HZF=(5-6 H)
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O TELREKNTH SN D 5.
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C. atomus DFEHSFE R EEE Z RO Titiam 9 5.

KEBEDER L WAEHDERERER &L DOFEE
19AB-2L O 77IC B 5 HE T 7 v 7 Al 2008
HICABITHENL, 2009 FElIc¥—2 %53 (K5).
2010 FELURRIE AR T AT L DDA Hm 27k g
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T 2 REERBOMING, 1982 ELIE D
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