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INTRODUCTION

This bibliography was begun in 1984 as part of the Lake Michigan Scoping Study
jointly undertaken by the three lllinois Scientific Surveys and sponsored by the lilinois
Department of Energy and Natural Resources, Board of Natural Resources and
Conservalion. The purpose of the scoping study was to provide a basis for
developing prioritized, coordinated programs and a long-term research agenda for the
linois Scientific Surveys and other state agencies. An essential par of that study
was 1o determine what research had been conducted previously on the lake,
therefore, a bibliography was compiled of all research literature on Lake Michigan
covering the subjects of biology, chemistry, geology, physical limnology, meteorology,
hydrology, management, socio-economics, and recreation. Because of the enormity
of the task and time constraints of the study, the lilerature search extended back
only to 1960. Funding provided by The Joyce Foundation after the scoping study
had ended allowed completion of the bibliography covering the time period 1960-86.

The bibliography, which contains approximately 5,000 entries, is divided into two
volumes, Volume 1: 1960-76 and Volume 2; 1977-86, each with its own indexes.
The references are arranged alphabetically by the last name of the principal author
{(except for a few late additions at the end of each volume). Indexes are given for
author, subject, and area of the lake studied. For more discussion of the indexes,
see Guide 10 the Indexes.

References for the bibliography were compiled from searches of online computer
databases (Biological Abstracts, Chemical Abstracts, Disseration Abstracts,
Enviroline, GECREF, NTIS, Pollution Abstracts, Selected Water Resources Abstracts,
and University of Michigan DATRIX), Sea Grant publication listings, publication
listings from the Department of Natural Resources of each surrounding state,
International Joint Commission bibliographies, NOAA Great Lakes Environmental
Research Laboratory reponts, listings of U.S. Fish and Wildlite Service publications,
and State Survey publication listings. Separate searches were also made of journals
not covered adequately in the previous searches and many of the publications were
checked for additional references. [The term publications, as used in this
bibliography, includes journal articles, reports, and books.]

The references were entered into a computerized database (using a database
management program on a PRIME 9355 computer system) allowing searching and
sorting by author, title, date, keywords, and other terms. The database was divided
into two sections (1960-76 and 1977-88) because of size limitations of the program.
In order to identify more keywords than we could from just indexing the titles of the
publications, we acquired copies or abstracts of as many publications as possible. To
date, 67 percent of the publications listed in the bibliography have been collected.
Keywords were entered by examining the actual publication when available,
otherwise from the title; other important keywords were added to maintain unitormity
for indexing. All publications were classified by one or more major subjects--biology,
chemistry, geology, physical limnology, meteorology, hydrology, management, socio-
economics/economics, of recreation--and then further subciassified.

An examination of the distribution of publications in the various classifications reveals
some interesting shifts in research over the past 25 years {table 1). In this table,
the specific subjects are organized roughly into four categoeries: biological, chemical,
geological, and physical limnology. Because many of the publications cited cover
more than one subject, the total percentages in table 1 for major subjects and for
specific subjects exceed 100 percent.
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Table 1. References on specific subjects as parcentages of the total number of
references in the bibliography.

Major Subjects 1960-76 (%) 1977-86 (%)
Biology 47 53
Chemistry 32 45
Goeology 22 20
Physical Limnology 26 20
Management 17 22
Metsorclogy 12 10
Socio-economics/Economics 8 11
Hydrology 7 7
Recreation 5 5

Speclfic Subjects

Fisheries 25 30
Phytoplankton 1 11
Zooplankion 7 9
Benthic Invertabrates 7 7
Bactaria 5 4
Wetlands i 4
Human Health 3 5
Power Plants 18 8
Thermal Pollution 1 3
Water Quality/Pollution 28 30
Inorganics 23 3¢
Maetals 11 15
Nutrients 11 17
Phasphorus 8 12
Eutrophication 8 7
Organics 8 20
Toxic Substances 7 21
Sediments 16 22
Erosion 10 10
Lake Levals ic a
Geophysics 1 1
Giacial 3 2
Groundwater 2 4
Atmospheric Studies 3 8
(excluding Meteorology)

Loading/Deposition 10 15
Transport 6 ]
Precipitation 6 5
Currents/Circulation 12 7
Waves 6 6
lca 4 4
Evaporation 2 1
Climate 3 4
Water Use 4 4
Diversion 2 a
Resuspension 1 3
Nepheloid Layar 4] 1




Our review of the literature showed that about 50 percent of the publications
included in the bibliography deal with biclogical aspects of the Lake Michigan
ecosystem. The most widely researched biclogical subject is fisheries, which
constitutes 25 to 30 percent of the total publications. This percentage indicates the
importance of fisheries to Lake Michigan and the Great Lakes states, and the extent
of research by universities and state and federal fisheries agencies to restore fish
populations, understand the effects of toxic substances on fish, and monitor changes
in the abhundance of fish populations.

The percentage of publications on chemistry increased from 32 percent of the total in
the 1960-76 pariod to 45 percent in the 1977-86 period as interest increased in
water quality, loading and cycling of inorganics and organics, and the effects of toxic
substances on biota. Also, part of the increase in the percentage of publications on
chemistry may have occurred because analytical techniques became sufficiently
sansitive to detect more chemicals in the lake. It is of interast to note that although
eutrophication has been less a lopic in the news in recent years than in the 1960s
and 1970s and toxic substances have become a main concern, the percentage of
references on eutrophication has remained fairly constant while the percentages of
references on nutrients and phosphorus have actually increased slightly. The
percentage of publications on water quality as a general subject has increased just
slightly from 26 to 30 percent of the papers. However, the percentage of
publications on organics has increased from 8 to 20 percent and the percentage on
toxic substances (encompassing some organics as well as toxic metals} increased
trom 7 to 21 percent. These percentages include references on organics and toxics
related to water quality as well as references on organics or toxics and biota. Many
new organic compounds now studied (e.g., dioxin) were not mentioned in earlier
papers. The percentage of references on inorganic substances, which include both
metals and nutrients, has also increased; most of this increase has been in the area
ol sediment chemistry.

The percentage of publications on geology (excluding the increase in sediment
studies) remained relatively constant over the past 25 years, And although the
percentage of relerences on meteorology also remained fairly constant, there was an
increase in other atmospheric studies as the role of atmospheric loading of toxics
and nutrients to Lake Michigan becameg better understood and interest in the air-
water interface increased.

Fewer publications on power plants and thermal pollution are listed for the 1977-86
period than for the 1960-76 period. Many of the earier publications were the result
of preoperational and postoperational monitoring needed for environmental impact
assessmenis of power plants. The percentage of publications on lake
currents/circulation also has decreased, but interest in resuspension and the
nepheloid layer has increased during the past 10 years.

in addition to indicating shifts in research interests over the years, our compilation of
references also revealed changes in the total number of publications each year over
time (figure 1}. The graph shows a steady increase in the number of publications
until the mid-1970s, then a plateau with a slight decrease in the last few years.
However, the number of publications for 1987 (not shown in figure 1) increased to
more than 250, so there is some year-to-year variation. The average now is about
200 to 300 publications per year. The number of publications in the early 1960s
may actuaily be slightly higher than indicated in this figure bacause it was more
difficult to compile papers from that time period. But the graph does show the surge
in research on Lake Michigan that has occurred over the last 25 years.
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Figure 1. Number of rasearch publications on Lake Michigan per year from 1960-86,

Wa hope that this bibliography will be useful to researchers and planners assessing past
work and identifying research needs for future lake studies. The ISGS Lake Michigan
Coast and Basin Studies Section would appreciate knowing about any errors that may
have occurred in the references and any research publications that should have been in-
cluded.
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