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DRI (pH 1.9) (3K % v e
(pH3.4~38) IZL., ZOEEMEIIEE
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W T I NS A F oIt
AT 5,

WARDFINA, Tbb, 1EEID
KISWERA & >~ & kA 4+ v 2 Fh
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B LIC IS A 4 v ASIRIR S
HHLTWAEDE 2 5, IEEIT
HAKICEENE TR A A+ OB
$F MUY A (0717 meg/l). AU T A
(0.073meg/), ¥ 7 %7 A (0.142meq/
), HIT7 A (0.382meq/l), 7V I =
7 A (0.061 meg/l). gk (0.027 meg/l) K

2 ALK O pH (BEED) LA 4> (—E TR KT
WA A4 > (CFHMHE) O GAAD 198648 H 18 H) .
XK1 FEFAKE L RELR K DK E
Jt#% B Na Mg Al Si K Ca Mn Fe Zn As Pb
Hb s - - ppm S
Al 111 166 158 055 650 287 736 009 049 <0.02 <0.15
IEHNPEHIT 106 165 172 055 651 287 765 009 050 <0.02 <0.15
L 118 17.6 159 033 579 230 799 009 0.15 <0.02 <0.15
P U 275 333 181 194 954 465 999 014 1.15 002 0.19
TR K 392 350 436 631 391 379 772 037 770 005 0.59
TMRA® EY 163 1920 119 50 77 209 275 27 32 150  0.03
K 21 307 07 01 46 24 54 04 0.02 003 001
B 389 3750 618 258 206 475 553 80 211 395 005
# AR 15 DMK E/RT (BOL, 1970), — ¢

OKFEA ¥ (0.158 meq/l) TH - T,
INHDEHEGET B £ 1.560 meg/l
E b, TOMIE ERDHTERA A4 > &
B A & 2 DX D4 1.557 meq/
1ERL—%L, WAkEEDA + N
FYARINLDAF UHEZTND
ZENbr s,
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BWEERD & CBILTW 2 O]
ThbH [12]o T D4EH 800 m DI
. BEERA A VITE AT KM E K
2AFE LTWa 2, EHEHELT
KEIELE LT WD,

X 56, ABED S M G5
200m. L O#T) ¥ TOKEERIRLT:
bDOTH b, KRG LINDKEEAL
IERIT/NE WA IR D & pHIE
FIO2HAE N L., WifR A A > 134 10%
AT 5 KIEDHEAKIZH 0.6 ppb DK
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TTAMICEFDITEAE DN,
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5. HEMOILFEM

TR OHEREYIX, & BN,
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Cp s

W YT AN PR IR IR

£2 R HERTY ORI
K Ca Ti Fe As Mn Cu In Rb Sr Pb
st
% ppm
w0 0.43 0.217 0.32 1.42 0.55 158 22 32 36 12 48
(0.33- (0.17- (0.26- (0.85- (0.45- (150-  (14- (26- (31- (60- (31-
0.60) 0.35) 0.40) 2.40) 0.81) 171) 21) 48) 41)  86) 66)
RER 0.51 0.12 0.48 0.96 1.75 148 57 177 36 149 126
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HER O —# ik, WK A F
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594 K DXKARY A5 (18]
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fluitans (Hedw.) Warnst.]. 30K V8
MR AT AR O F V<
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Laest.). I 77 % (Nuphar japonicum
DC.). 7 bk J)b&A T O (Potamogeton
fryeri A.Benn.), {4 £ (Potamogeton
pusillus L.) 7% & TH 5, WHDTTHIC
o T, HEE AR DT 3 (Phragmites
communis Trim.) X7 A (Scirpus
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@m\imkid&w#\mAnﬁ@
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WA XY A e L, HRYICTE

LAY OFEMRHTH S, ‘;"7[\
U A XN DR B EMEO
T A S AN DAL AW % 15D 45
FAE B L DAL & LT
MT B ENE L, ZORMPATHND
WETEER IR TIKENIHETH B &
ZEx oD, GYRRMENIITH 5 U
Wi, FyvRITHS, AT FL
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A B4 Ly F ORIk AR
EARSHOBAL 2 ERL T 5 [12]),
LA gk 7z 5 R D B A TR
Bz, EoFERICES Wz D
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LBNTWhRW, 72, FEFIi &R
DEBE T HVITH > T, Iniks
TH SN D EFRE OIRB A ERE TS
ByaldEbhTnd, FEE, 1931
@twn L SRR S N,
19344tﬁ=2>193sfro; A TR
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bDOTH T, 4% b kG L 724
RHLETH S,
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Limnological Study of Lake Usori-ko and Its Basin

T. Takamatsu & K. Satake
National Institute for Environmental Studies, Tsukuba, Ibaraki 305, Japan
A. Oyagi
Aomori Prefectural Tanabu High School, Aomori, Japan

The quality of water and sediment as well as the aquatic flora were studiedin Lake Usori, which
is a typical volcanic acid lake located in the Shimokita Peninsula, Japan, and its basin. The lake
water was acidic (pH: ca. 3.8), and contained sulfate (ca. 40 ppm) and chloride (ca. 26 ppm) as the
major anions(Total: 1.557 meq/l), being approximately equivalent to the total concentration (1.560
meq/l) of Na, K, Mg, Ca, Al and Fe. At the lake's deepest point (Depth: about 16 m) located in the
northwestern part of the lake, water stratified in summer and the redox cyle of sulfur was observed
Just below the thermocline with the production of colloidal sulfur. The water pH and CI/SO, ratios
(weight basis) of influent rivers varied from 1.9 to 7.4 and from 4.0 to 0.2, respectively, depending
on the inflow volume of hot spring water. Concentrations of elements, other than heavy metals and
some non-easily weathered elements such as Ti, were generally low in the lake sediment. How-
ever, it was extremely rich in arsenic (0.45-2.6 %), a part of which occurred as organic forms
including monomethylarsonate and dimethylarsinate (ca. 0.1% of acid-extractable As) . Among
the aquatic flora, [Drepanocladus fluitans (Hedw.) Warnst.] , because of its characteristic dis-
tribution as a thick mat on the lake sediment surface and extremely large biomass, may have a
significant role in the cycling of elements within the lake.

Transacations of The Resarch Institute of (91)
Oceanochemistry Vol. 8, No. 2, Nov. 1995



