
Background
The National Parks Omnibus Management Act of 1998

encourages the development of programs to help protect
natural resources throughout the National Park System by
inventorying and monitoring those resources and estab-
lishing baseline information that can be used to provide
status and trend information on their condition. Various
studies have been conducted in recent years that con-
tribute to the information base needed to protect and
manage park resources, but the environmental status of
most inland waters of the National Park System units in
the Great Lakes Monitoring Network is still poorly known
(Whitman et al. 2002) (fig. 1, page 42).

Major external threats to the inland waters of these
parks include accelerated or “cultural” eutrophication
caused by human activities that elevate, above natural or
historic levels, the phosphorus in precipitation, surface
runoff, and tributaries entering the parks. These elevated
levels of phosphorus stimulate the excess production of
algae, which removes oxygen from the water when the
algae die, sink to the bottom, and decay. The effect of this
excess algae production can be most severe in park inland
lakes that stratify thermally in summer (see sidebar).

The effects of cultural eutrophication in Platte Lake
(fig. 2, page 43), including excess algae blooms, and low-
ered water transparency, were the basis
for legal actions brought by area property
owners who wanted the nutrient loading
to the lake from the Michigan Department
of Natural Resources (MDNR) fish-rear-
ing station to be reduced (Whelan 1999).
In Loon Lake (see fig. 2), the effects of
cultural eutrophication are not as appar-
ent, suggesting that Platte Lake may be
trapping much of the phosphorus carried
by the river. The level of total phosphorus
measured in Loon Lake in 1998 and 1999 (Whitman et al.
2002) was consistently low in water (0.03 to 0.04 parts per
million), but varied seasonally and was much higher in
lakebed sediments (80 to 478 parts per million), suggest-
ing cultural eutrophication was occurring. The
nitrogen:phosphorus ratio was 31.5 and very near the
point (29.0) where the production of undesirable blue-

green algae is favored over that of benefi-
cial diatoms and green algae (Wetzel
1975); this further suggests that cultural
eutrophication was occurring in Loon
Lake. The absence of dissolved oxygen in
the lake’s deeper waters in August and
September 1998 and 1999 (Whitman et al.
2002) is additional evidence that cultural

eutrophication was occurring and suggests that phospho-
rus mobilization and release from the sediment during
episodes of low dissolved oxygen might be sufficient to
periodically lower the nitrogen:phosphorus ratio in water
and trigger the production of blue-green algae. Earlier
records describing dissolved oxygen levels in Loon Lake’s
bottom waters are not available, but Brown and Funk

Thermal Stratification

Summer thermal stratification occurs when the
sun warms the lake’s surface and the warmer
surface water becomes less dense than the

colder, deeper water. These density differences
cause three thermally distinct layers to form in the
lake. The uppermost or surface water layer is uni-
formly warm; the mid-depth layer or thermocline
is a zone of rapid transition where the temperature
decreases rapidly as water depth increases; the
deepest or bottom water layer is uniformly cold. 

The density differences that cause the thermal
stratification also inhibit mixing of the layers. The
surface water layer, which is well mixed by the
wind, is oxygen-rich. The dissolved oxygen con-
centration in the thermocline and bottom water
layers reflects a balance between the oxygen
demand by decaying algae and the dissolved-oxy-
gen-bearing capacity of the water, which varies
inversely with temperature. Thus, if the oxygen
demand is high during summer thermal stratifica-
tion, the dissolved oxygen concentration in the
thermocline and bottom waters may become too
low to support fish and invertebrate organisms,

including Hexagenia nymphs.
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Elevated levels of
phosphorus stimulate
the excess production
of algae, which
removes oxygen from
the water....


