A Brief History of Aquatic Research at the W.K. Kellogg Biological Station



Timeline

1920’s  W.K. Kellogg, cereal magnate, donates land for the Kellogg Bird Sanctuary,
Farm and Forest to the Michigan State College (MSC)

1954 Walter Morofsky hired as first KBS director, with KBS activities focused on
teaching summer field courses and hosting visiting summer researchers

1964 Dr. George Lauff hired as first year-round resident KBS director. Lauff negotiates
for three KBS resident faculty positions in aquatic ecology.
Dr. Allen Knight (stream ecology), Dr. Donald McNaught (zooplankton ecology)
and Dr. Robert Wetzel (algae and aquatic plants)



Published 1975

Dr. Robert Wetzel



“Saving” Gull Lake in the ‘70s and ‘80s — Lauff, Wetzel and the “Ladies of the Lake”



The story begins in the late 1960’s when a group of local group of women (the “Ladies of the Lake”)
became concerned about the increasing ‘cloudiness’ of Gull Lake. They approached Dr. George Lauff,
the newly appointed Director of Kellogg Biological Station, to see if KBS could help.

KBS scientists had documented declines in Gull Lake water quality compared to the 1940’s. Their data showed:

1) Composition of algae in the lake had changed, likely causing it to appear cloudier.

2) Mid-summer oxygen levels in the deep water had declined to levels that were lethal for fish.

3) These changes were likely due to increasing phosphorus in the lake, as the result of poorly functioning
septic systems and lawn fertilizers.

In 1977, a group of lake residents, including the “Ladies of the Lake”, formed the Gull Lake Quality Organization.
They worked to raise funds to support the efforts of the four townships surrounding the lake to get the necessary
state and federal approvals and the funding to build a sewer system around the lake. The data from KBS researchers
was instrumental in convincing federal and state agencies of the causes — and solutions — to the problem.

1980-1984 a sewer system was installed around Gull Lake at a cost of $12,000,000.
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Figure: Oxygen levels in the bottom waters of Gull Lake
quickly improved following completion of the sewer
system in 1984. In this graph, high values of

“oxygen deficit” indicate low oxygen availability

in deep waters. The datapoint for 1975 is an

outlier due to an unusually cold year.




CLMP data for Gull Lake collected by volunteers
from the Gull Lake Quality Organization



KBS aquatic faculty hires in the late 60’s and early 70’s: Drs. Earl Werner, Ken Cummins, Don Hall, and Mike Klug



Ken Cummins, in collaboration with Rich Merritt (MSU campus) and others

Aquatic Insects of North America
15t edition 1978
5th edition 2019

“The River Continuum Concept” Published in 1980.
over 10,000 citations (Goggle scholar)



Earl Werner and Don Hall
Experimental studies of species interactions
using the KBS Experimental Pond Facility

18 experimental ponds, constructed in 1971 with
funding from the National Science Foundation and
MSU.



Predation risk and habitat use in bluegill sunfish
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Begon et al. Ecology (4™ edition 2006)
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Today, there is great interest in the study of animal personalities,
defined as individual differences in behavior that are maintained
through time and across contexts

“Shy” versus “Bold” individuals

Can. J. Fish. Aquatic Sci. 2014



Thanks for listening



Current aquatic research at
KBS

Dr. Alisha Shah
Assistant Professor
W.K. Kellogg Biological Station
Department of Integrative Biology



Shah Lab

» Ecological and evolutionary physiology of
aquatic insects.

» Thermal physiology of aquatic insects to
understand distribution and response to climate

change

» How temperature and predation/competition
jointly influence thermal performance

» Focus on damselfly-dragonfly-fish
communities (described by Mark McPeek
in 1990s)

Determining the genomic architecture that
underpins thermal tolerance

* Glacial meltwater stoneflies in Glacier NP
and Grand Teton NP

Alisha Shah, Assistant Professor
aashah@msu.edu



Janzen Lab

» Ecology, evolution and conservation of
freshwater turtles in Mississippi River Basin
(ongoing work for 35 years!)

* Interactive effects of droughts and
heatwaves on turtle embryonic
development

» Impact of storm-induced atrazine runoff
from ag fields on embryos

» Anthropogenically-driven flood effects on
turtle populations

Fred Janzen, Professor
janzenf1@msu.edu



Gerson Lab

* Proposed work: PFAS transport and
accumulation in surface water

Jackie Gerson, Assistant Professor
gersonja@msu.edu



Litchman Lab

* Interplay of biotic and abiotic factors in
structuring aquatic microbial communities

» Effects of light and nutrients on competitive
interactions in phytoplankton

« Understanding ecological traits and trade-
offs to predict plankton community
structure

* Global change and harmful algal blooms

Elena Litchman, MSU Foundation Professor
litchman@msu.edu



Fitzpatrick Lab

 Evolution, ecology, and conservation of small
populations, often through the lens of genetic
rescue

 Particularly interested in conservation of aquatic
organisms including amphibians, turtles, and fishes.

+ Studied native rainbow darters in the
Kalamazoo River drainage and found link
between higher levels of genetic variation and
higher thermal tolerance, suggesting that
genetic diversity may be an important factor in
tolerating stress.

« Has revived a long-term mark-recapture project
on painted and Blandings turtles at a nearby
marsh that began in the 1960s. The goal of that
project is to understand how survival and sex-
ratios are changing over time, potentially as a
result of climate change.

Sarah Fitzpatrick, Associate Professor
sfitz@msu.edu



Hamilton Lab

« Water quality and water level
monitoring in several local lakes
» Gull Lake
» Crooked Lake
« Fair Lake
« Kalamazoo River
» Local streams around KBS

« Entire database publicly accessible

Steve Hamilton, Professor Emeritus
hamilton@msu.edu
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