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Dynamics of dissolved nutrients in a small

oligotrophic to mesotrophic dam

—the case study for the Iwamura Dam, Gifu Prefecture, Japan——
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To clarify the change in water quality caused by impoundment in a small oligotrophic to
mesotrophic reservoir, we report monthly data on dissolved components at the I wamura Dam,
Gifu Prefecture, Central Japan, from April 2004 to November 2005. Concentrations of dissolved
Si0. and NO;™ in the dam water tended to be 10 to 20% lower than those in the inflow water.
Concentrations of PO/ in both the inflow and the dam waters were below the detection limit
(0.1 umol/l). The degrees of decrease in SiO. and NO;™ concentrations tended to be larger from
spring to summer than in other seasons. This seasonal change is attributed to the blooming of
phytoplankton, in particular diatom. Concentrations of dissolved Fe and Mn increased in the
dam especially in November and December, to ten times those in inflow water, reaching 2300
and 1500 nmol/l, respectively. This increase is attributed to the regeneration of Fe and Mn from
sediment and/or suspended material in oxygen-deficient bottom water below thermocline.
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Fig.1 Location of study area and sampling sites (A and B) of Iwamura Dam.
The geographic maps in the right side are after 1: 25000 Geographic
Map, Iwamura, issued by Geographical Survey Institute, Japan.
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Table 1 Average values and ranges of dissolved components for inflow, surface
and 8 m-waters during May, 2004 to November, 2005.

Average values (ranges)

Inflow water
810, (umoli) 209 (191 — 240)
NO,- 21.3 (14.9 - 29.4)
F- 47(2.1-16.6)
Cl- 34.8 (30.9 — 48.0)
8042 25.5 (28.2 - 27.5)
Na* 114 (98.8 — 134)
K+ 27.7 (23.8 - 32.0)
Ca?* 81.4 (67.6 —95.1)
Mgzt 11.1 (7.9 -12.5)
Fe (nmol/L) 135 (19.8 — 254)
Mn 42.5 (3.3 - 164)
Al 229 (78.9 — 619)

Surface water
195 (171 — 223)

18.7 (9.5 - 28.1)
41(2.1-69)
34.1(29.6—40.3)
26.7 (24.7 - 30.6)
111 (94.9 — 128)
27.9(24.5 - 32.1)
85.3(71.6 — 100)
11.4(8.1-13.2)
616 (130 — 2270)
339 (36.7 — 1440)
420 (151 — 893)

8m-water

194 (176 — 220)
19.3 12.7 -27.9)
6.3 (2.1-32.0
33.6 (28.9-39.7)
26.3 (24.6 — 28.7)
109 (95.1 - 122)
27.3(24.0 - 31.7)
86.3 (72.6 — 99.8)
11.4 (7.9-12.8)
830 (153 — 2330)
411 (76.0 — 1300)
407 (96.8 — 863)
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Table 2 Change of concentrations in dissolved
components between inflow and surface
water (average and range).

Surface-inflow Change in %
SiO; (umoi) -13.8 (-40 - -0.08) -6.5(-18.8 - -0.04)
NO;- 2.6 (-10.7-42.7) -11.8 (-38.0 — +14.5)
F- 0.6 (-11.1 —40.5)  -3.6 (-66.7— +13.8)
Cl- 0.7(77-+L1) 1.9 (-16.0 - +2.9)
802 +12(-0.1-437)  +48(-03-+13.7)
Na* 26CI1L7-43.5)  2.1(-9.6—+3.0)
K+ +0.1 (-4.1-42.9)  +0.5(-162—+10.0)
Ca? +3.9(-5.5-+13.8)  +5.0 (-6.1 —+15.8)
Mg2* +03(-0.8—+1.7) 433 (-6.4—+14.7)
Fe (amoliL) +480 (7.1 = +2100)  +408 (-5.1 — +1390)
Mn +296 (-128 — +1420) 4916 (-77.7 — +4090)
Al +190 (-445 —+667)  +102(-71.8 —+295)
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Fig.4 Temporal variation of dissolved iron concen-
tration.
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Fig.5 Temporal variation of dissolved manganese
concentration.
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Fig.6 Temporal variation of pH and water tem-
perature in the surface water.
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Fig. 7 Vertical profile of (a) water temperature and
(b) dissolved oxygen concentration in the
Iwamura Dam; data are quoted from Pref.
Gifu (2005b).
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