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Interacting factors causing exceptional summer water clarity in
Lakes Mendota and Monona
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Introduction

Methods

Lake Mendota (A0 = 39.9 km', z,,= 25.3 m) and
downstream Lake Monona (A0 = 13.3 km',
z,,= 22.6 m) near Madison, Wisconsin, U.S.A. have
regularly experienced blue-green algal blooms and
hence poor water clarity during summers since at
least the late 1800s (LATHROP & CARPENTER 1992,
LATHROP et a!. 1992). In Lake Mendota, spring P
concentrations have been linked to summer algal
densities (STOW et aJ. 1997, LATHROP et aJ. 1998).
Internal mixing (STAUFFER & LEE 1973, SoRANNO et
a!. 1997, LATHROP et al. 1999) and Daphnia grazing
(LATHROP et al. 1996, 1999) also have been shown to
affect summer algal densities and water clarity in the
lake. Because of variability in these and other factors,
the summer blooms vary in intensity resulting in
variable water clarity. On occasion, relatively good
summer water clarity has occurred (LATHROP et a!.
1996).

Limnological sampling during the open water period
on Lakes Mendota and Monona was conducted by
the Wisconsin Department of Natural Resources
(WDNR) on a bi-weekly schedule for most years
during 1976-94. Additional data for Lake Mendota
were collected by the University of Wisconsin Center for Limnology (UW) during 1987-94 as part of a
food web study funded by the WDNR (KITCHELL
1992). Since 1995, the UW has been conducting the
limnological sampling on both lakes as part of its
North-Temperate Lakes Long-Term Ecological
Research Project funded by the National Science
Foundation.
Yearly means of April P concentrations, and of
July-August Secchi disk depths, Daphnia biomasses
and Schmidt stabilities for 1976 through 1995 were
previously compiled for Lake Mendota (LATHROP et
al. 1999). A comparable dataset for Lake Monona
was compiled for this study using similar methods
summarized below. July-August mean values were
computed for an 8-week period from June 29
through August 23, which best conformed to each
year's biweeldy sampling schedule.
All sampling was conducted at the deepest area of
each lake. Secchi disk readings were recorded using a
20-cm black and white (B/W) disk. Additional readings were also recorded for Lake Mendota in
1976-80 using a 30-cm white disk; those readings
were standardized to a 20-cm B/W disk by dividing
by 1.129 (LATHROP 1992). Total P concentrations
for April (spring mixis) were averaged from samples
collected at 0 and 4 m water depths.
Daphnia spp. enumerations and biomass estimates
were determined from vertical tow samples collected
with conical zooplankton nets described in LATHROP
et a!. (1999). Dry weights for both juveniles and
adults of each Daphnia species were computed from
recorded average lengths using equations given in
LYNCH et al. (1986). The smaller-bodied Daphnia
galeata mendotae and the larger-bodied D. pulicaria
were the two main species found during the 20-year

The summer of 1988 was a year of exceptionally
good water clarity in Lake Mendota. A massive dieoff of the cold-water planktivorons cisco ( Coregonus
artedi Lesueur) in 1987 allowed the large-bodied
Daphnia pulicaria to dominate during the spring and
early summer of 1988 and in subsequent years due
to low planktivory (RUDSTAM et aJ. 1993, LATHROP et
al. 1996). In prior years, the smaller-bodied D. galeata mendotae dominated because of high planktivory
from the large cisco population. The cisco die-off
and Daphnia species shift was compelling evidence
for the importance of food web effects as a regulator
of algal densities in Lake Mendota (VANNI et a!.
1990). However, summer water clarity increased
almost as much in 1988 in Lake Monona, a lake
where cisco do not thrive (LATHROP et a!. 1992). A
shift in Daphnia species did not also occur in Lake
Monona, but climate controlled factors did affect
both lakes. This paper explores those factors that
may have caused the exceptional water clarity during
the summer in 1988 by comparing a 20-year dataset
(1976-1995) for both lakes.
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