


as aresultof little or no alaers and likely denitrification n
its extensive welland areas.

In Lake Clark most chemical species had their highest
concentrations early in the season and inthe uppermost
NE section of the lake. This was especially true for
nitrate. Nitrate declined throughout the season and also
down lake on each sampling date except in late summer,
suggesting that nitrate was becoming more limiting
throughout the season, espacially in the lower SE sec-
tion. Such & situation increasas the advantage nitrogen-
fixing aguatic species, such as blue-green algae, would
have.

What about phosphate? Phosphate levels were al-
ways below the level of detection, which [imits their direct
measurement. However, one can get a ralative idea of
which nutrients are limiting over the $eason by inoculat-
ing the primary production incubation chambers with
varying concentrations of phosphate and nitrate, both
individually and in combination.

Mostof the phosphate added to an aguatic ecosystem
comes from weathering of minerals or possibly recycling
from the lake octiom. However, Lake Clark's consider-
able depth {280m) makes recycling from deep sources
unlikely. We hypothesized the following. The very high
inputs of glacial flour early in the season wouid make
phosphate relatvely abundant in the NE section of the
lake. and nitrate could then become limiting. Later in the
season with the continued increase and spread of this
glacial input of filterable solids throughout the lake.
{which we quantified), nitrle would there. also, become
more limiing. This might then result in a bilogical shift
in species toward more plankionic nitrogen fixers. And
that is essentially what happened.

in June at the most NE station the addition of high
nitrate concentrations to the incubating boftles stimu-
lated prmary production 50 percent while the addition

of phosphate had no effect or slightly lowered productiv-
ity. Conversely, at the lower stalions both nitrate and
phosphate increased primary production by about 15
percent, By late summer (August). the period of max-
imum primary productivity (2 - 2.5x the rale observed in
July and September), the only station that showed re-
sponse to nutrient addition was the most NE station,
which respondad to nitrate. Interestingly. in August the
nitrate concentration in Lake Clark shows no NE - SW
dectine in cencentration. In fact it begins 1o increase in
concentration south of mid-lake. suggesting the pres-
ence of aguatic nitrogen fixers. By September this lake
nitrate concentration trend is gone and the most imiting
nutrient generally was nitrate. However, here for the first
time the addition of high concentration phosphate had a
significant positive effect on primary productivity rates.
By September. the filterable sofid load had decreased
and with it the likely phosphate load to the lake.

In sum. this two-phased approach has given us the
following evidence regarding the character and variation
of surface water chemistry in LACL. 1) Regional varia-
tion in geolegy is strongly reflected in surface water
chemistry, and if one wantad to invest in the monitoring
of “representative” ecosystems several wouid have to
be selected. 2) Within Lake Clark proper the nutrients
limiting primary productivity vary both spatially and sea-
sonally. 3) Phosphate inputs appear dominated by gla-
cial flour and not migrating satmon. 4] The high produc-
tivity response to nitrate addition means that significant
portions of the lake's biota wouid likely respond to nitrate
inputs, as from atmospheric contamination. 5} Overall,
our evidence suggests thal on & seasonal basis phos-
phate is notthe fimiting nutnent over much of Lake Clark.
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