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THE PROCESSES OF ACID SUPPLY AND CONSUMPTION IN ACIDIFIED LAKES IN MT. NORTKURA
HE
Tomonori KAWAKAMI*

ABSTRACT; The processes of acid supply and consumption were investigated in several lakes in
Mt.Norikura alpine.area which were susceptiblc to acid rain. With regard to acid consumptlion
processes, we measurced cxchangeable cations of soil (rom the watershed of the lakes and thosc of
sediments from the lakes themselves. This results of the measurement show Norikura lakes have a
small acid-neutralizing capacity as 1/100 that of Lakc Nawagaike, which has a normal pH value
With regard to acid supply processes, we observed two Lypes of sulflate ion reclease from snow
particles into the lake water. The lirst type is a sulfate ion rclease from snow particles
immersed in the lake water at 0°C ,which was observed at Lake Kiezuike when snow Tell on the lake
water at the beginning of June. The second is a sulfate ion rclcasc {rom snow jam, which was
observed at Lake Tsurugaike during the snow melting period. At the end of May, the concentration
of ion in the lake water was estimated to have increased by 9% by this process. However, il was
found that the ion concentration can increase as f{ar as 250%.
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Table L. Characleristics of lakes studied

Classification Type Altitude(m)  Area(km®) Max.Depth(m) Ave.Depth(m)
Tsurugaike Caldera Oligotrophic 2700 0.01153 4.0 1.51
Kiezuike Crater Oligotrophic 2730 0. 00529 2.8 1.82
Gonoike-1 Dammed Oligotrophic 2690 0. 00596 1.9 0.88
Gonoike-3 Dammed Oligotrophic 2690 0. 00654 0.9 0.54
Gonoike-1 Dammed Oligotrophic 2690 0. 00811 1.3 0.60
Gonoike—5 Dammed Oligotrophic 2690 0. 00974 1.1 0.52
Gongenike Crater 0ligotrophic 2810 0. 01026 5.0 3.25
Ushidomeike Hollow Dystrophic 1590 0. 0028 - -
Nawagaike Dammed Mesotrophic 800 0.0217 9.1 -
2.2 Mk
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Table 3. pll observed in 1985 , 1992 and 1993

JUL. 1985  AUG. 1985 OCT. 1992 JUL. 1993 AUG. 1993 SEP. 1993  OCT. 1993

Tsurugaike 6.3 6.4 5.5 5.5 5.7 5.9 6.1
Kiezuike 6.3 6.8 6.1 5.9 517 6.3 6.2
Gonoike (1) 6.7 6.9 6.1 5.6 5.9 6.0 6.0
Gonoike(3) 6.3 6.0 5.5

Gonoike (4) 517 6. [ 5.4 517
Gonoike (5) 6.9 6.1 6.2

Gongenike 6.2 6.1 5.6 5.4 5.3 5.3 5.3
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Table 4. Physicochemical analyses of the lakes

C32+ Mg2 3

pH  EC Nat K* NH, cr NO;~ 80,27 Alkalinity
(uS/em) (uea/l) (pea/1) (umea/V) (peq/l) (meg/1) (uea/1) (mea/1) (uea/D) (peq/1)

Tsurugaike 5.9 3.5 2.1 1.5 00 182 21 1.6 43 131 7
Kiczuike 63 42 103 3.0 0.0  20.3 1.4 2.9 L6 101 19
Gonoike-l 6.0 3.9 8.6 L7 0.0 185 2.8 2.9 27 3 9
Gonoike-3 5.5 2.8 3.4 1.6 0.0 9.0 1.4 31 0.0 9.4 4
Gonoike—4 5.4 3.0 3.7 0.7 0.0 8.1 1.3 1.8 2.0 10.2 2
Gonoike5 6.2 3.8 8.7 1.6 0.0 184 2.8 2.9 2.4 4.2 8
Gongenike 5.3 3.1 3.7 0.9 0.0 7.7 1.4 3.1 3.4 1.2 1
Ushidomeike 5.4 9.3 8.3 6.1 0.1 6.7 9.5 9.0 0.0 158 20
Nawagaike 7.4 54 152 9.2 2.5 218 at 83.6 6.4 219 485
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Table 5. Physicochemical analyses of the rain water

pH EC Na' K' i, ca?*  Mg?' cl- N0, S0,°
(uS/cm). (pea/1) (pmea/l) (rea/D) (mea/l) (pmeq/1) (meq/1) (pea/1) (peg/l)
56 55 2.0 1.1 3.4 12.6 1.7 1.4 4.4 8.7
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Table 7. Comparison of water quality between inflow and outflow
of Lake Nawagaike and lake Gonoike

pH Na' K NH4' ca?t Mg?' cl NO3”~ S04 ALKALINITY

(nea/l) (peq/l) (peq/l) (ueq/1) (ued/l) (pea/l) (uea/t) (ueq/1)  (peq/l)
Nawagaike inflow 7.7 187 8 { 322 90 86 28 29 506
Nawagaike outflow 7.4 162 9 2 278 90 82 6 21 451
Gonoike (1) 6.0 8.6 1.7 0 19 2.8 2.9 2.7 14.3 9
Gonoike(5) outflow 6.2 8.7 1.6 0 18 2.8 2.9 2.4 14.2 8
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