TOWARD A MANAGEMENT PLAN
FOR INDIANA’S SHORELINE
ON LAKE MICHIGAN

| Sl h vivlwte

I HT393 ’
.16 :
i | VOLUME 2
1993

| I



s von A

. i - s B o P Vel

. > - 7 . 3
. . e .

THE INDIANA LAKE MICHIGAN SHORELINE: STATE OF KNOWLEDGE

Paul J. DuBowy and Joseph T. 0O’Leary
Department of Forestry and Natural Resources
Purdue University

West Lafayette, Indiana 47907

(317) 494-3565

EXECUTIVE SUMMARY

This study was commissioned by the Northwestern Indiana
Regional Planning Commission (NIRPC) as a means to survey and
compile what currently is known about the Indiana portion of the
Lake Michigan shoreline. The study was divided into four
sections: environmental (including water gquality), hydrological
(including shoreline processes), recreational (including marina
development), and socioeconomic (including municipal and
industrial plans). Starting on page 4 there are eight annotated
bibliographies containing 597 references. The first four
bibliographies detail literature on the four principal sections
(environment, hydrology, recreation, and socioeconomic) listed
above as they relate to the Indiana portion of the Lake Miehigan
shoreline, including adjacent nearshore areas within the southern
Lake Michigan basin. There is duplication among these four
bibliographies; this was intentional. Many papers are cross-
referenced in more than one bibliography due to their
multidimensionality. For example, there is much duplication
between the environmental and hydrological bibliographies as well
as between the recreational and socioceconomic reference lists.
The fifth through eighth bibliographies contain references which
pertain to Lake Michigan or its surrounding environment but not
directly to either Indiana or southern Lake Michigan. These are
included as four appendices (beginning on page 91). A Table of
Contents is provided immediately after this Executive Summary on
page 3.

1. Environmental Concerns

Environmental concerns in the Lake Michigan basin include
water quality, erosion and sedimentation, various organismal
inventories, and preservation or conservation topics. Twenty-two
papers involve aspects of water quality, lake levels, water flow,
or sedimentation. An additional eleven papers deal with erosion,
soil, or beach and shoreline processes. Fourteen papers deal
with plants, vegetation, or succession, especially in dune areas.
Seven papers are studies of benthos, zooplankton or
phytoplankton; and another five are on fish or amphibians.
Inventories of endangered plants and animals have taken place

within the IDNLS (Breden, 1989). Offshore, numerous studies of
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al. 1989). Studies of plant succession have been conducted,
especially with dune ecosystems; some of these studies represent
some of the pioneering research on plant ecology (Cowles, 1899).
Additional studies have dealt with plant succession on man-made
dunes and beach nourishment projects (Davis and Wood, 1979).
Several projects have examined phytoplankton growth and changes
in distribution.

Fifteen papers are concerned with preservation,
conservation, restoration, community ecology or environmental
effects on shoreline habitats and ecosystems. An additional
thirteen papers deal with wetlands, resource inventories, past or
present research, pollution (in general), and development
feasibility. The impact of human population growth on the lake
region environment also has been studied. Current state,
federal, and corporate enerqgy policies which may affect energy
growth in the coastal zone have been reviewed. A scenario of
growth in regional electricity need and state policy alternatives
to meet future energy needs have been developed (Center for Urban
and Regional Analysis, 1979). Both the development of additional
marinas and the effects of the boats, themselves, have been
addressed (Chmura and Ross, 1978; Mills, et al., 1991).

2. Hydrologicui Concerns

Twenty~-two papers deal with the Lake Michigan shoreline or
erosion. Twenty papers are concerned with monitoring or
management of the shoreline, or environmental action plans.
Sixteen papers deal with water quality or lake level fluctuations
and effects. An additional twenty-three papers deal with
topography or geology, development plans and effects, soil
development, environmental impact, water resources, or harbor
status.

3. Recreational Concerns

Twenty-nine papers deal with marina development and economic
impacts, boating, and analysis of need. An additional eleven
papers deal with recreation including sportfishing. Nine papers
also deal with various topics such as harbor dredging, effects of
water levels and shoreline conditions on recreation, wetlands
protection, and development practices,

Boating and sportfishing are major pursuits of many people
who use LaKke Michigan for recreation. A comprehensive review of
boating in Indiana has been compiled by Piechota, et al. (1989),
and a detailed review of marinas and fishing along Lake Michigan
has been conducted by Mills, et al. (1991). Bartholomew, et al.
(1981) estimated the total impact of Michigan City marinas and
boat launching facilities. Absher, et al. (1987) have developed
profiles for various segments of southern Lake Michigan anglers.
IDNR studied the feasibility of constructing fishing piers or



modifying existing breakwater facilities to accommodate shoreline
fisherman.

4. Socioeconomic Concerns

Thirty-four papers deal with shoreline development or
economic impacts and analysis. An additional twenty-three papers
deal with coastal policy and management, research/projects,
energy demand and facilities, demographics (social parameters),
and coastal resources.

Comprehensive plans have been developed for several
lakeshore communities. Most of these plans revolve around marina
developrnent and the economic impact thereof. NIRPC has developed
an inventory of socioeconomic characteristics and conditions
along Indiana’s coastal zone, including population trends,
population characteristics, personal and family finance, and
employment (Tech. Rept. 102), as well as an inventory of plans,
projects, and programs (Tech. Rept. 103).

In 1984, Thurow, et al, developed an analysis of the
relationship between the availability of Great Lakes water and
future economic growth.
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ENVIRONMENT

Bowles, Marlin L.; DeMauro, Marcella M.; Pavlovic, Noel;
Hiebert, Ronald D. Effects of Anthropogenic Disturbances on
Endangered and Threatened Plants at the Indiana Dunes
National Lakeshore. Natural Areas Journal; October 1990;
10(4): 187.

Bowles, Marlin L.; Hess, William J.; DeMauro, Marcella M.;
Hiebert, Ronald D. Endangered Plant Inventory and Monitoring
Strategies at Indiana Dunes National Lakeshore. Natural Areas
Journal; January 1986; 6(1): 18.

Brannon, James M.; Gunnison, Douglas; Averett, Daniel E.;
Martin, James L.; Chen, Rex L.; Athow, Robert F. Jr. Analysis
of Impacts of Bottom Sediments from Grand Calumet River and
Indiana Harbor Canal on Water Quality. U.S. Army Eng.
Waterways Exp. Station, Vicksburg, Mississippi: U.S. Army
Corps of Engineers; Feb. 1989; Dredging Operations Tech.
Support Program. Misc. Paper EL-89-1. Final Report.

Note: Mirh  Cjity,

Breden, F. Natural History and Ecology of Fowler’s Toad, Bufo
woodhousei fowleri (Amphibia: Bufonidae), in the Indiana
Dunes National Lakeshore. Fieldiana Zoology; 1988; 49: 16 pp.
Population size was estimated as 1814 adults, with only 150
egg masses laid in spring 1981 producing free swimming
larvae. Relatively more dispersal from the natal areas
occurred at the prereproductive juvenile stage than during
the older age classes. While a strong male-biased sex ratio
was observed in the breeding aggregations, the actual
population sex ratio was not biased toward either sex.
Females grew more quickly and attained a larger adult size
than males, but became sexually mature at the same age, 2 yr
after metamorphosis. Life table calculations showed a Type
III survivorship curve, with <0.1% of all eggs surviving to
age of first reproduction. Given the restriction of breeding
areas of this species by specific habitat requirements and
the intense utilization of the dunes area by humans, local
extinctions of this species could be expected to be permanent
events.



5. Chang, W.Y.B.; Rossmann, R. Changes in the Abundance of Blue-
green Algae Related to Nutrient Loadings in the Nearshore of
Lake Michigan. Hydrobiologia; Jan. 1988; 157(3): 271-278.
Nutrient loadings to the nearshore of southeastern Lake
Michigan have undergone a remarkable reduction. This
reduction can affect the nutrient supply and result in
biological changes. Changes in phytoplankton community,
particularly the blue-green algae, can be related to nutrient
changes. After thermal stratification, sudden increases in
the blue-green algae population were significantly correlated
to soluble reactive phosphorus concentrations. Phosphorus-
stimulated low dissolved silica and phosphorus limitations
after stratification appear to be primary factors
contributing to the success of these algae.

6. Cohen, D.A.; Shedlock, R.J. Shallow Ground-water Flow, Water
Levels, and Quality of Water, 1980-84, Cowles unit, Indiana
Dunes National Lakeshore; 1986; USGS Water-Resources Invest.
Rept. 85-4340.

Note: Mich. City.

Water levels and water gquality were monitored near settling
ponds on - >jacent indnetrial nroperty. Since the settling
ponds were sealed in 1980, the water table has been reduced,
and concentration of boron has decreased.

7. Cole, K.L. Paleocecological Studies of Plant Succession and
Settlement Impacts on Dune Forests at Indiana and Sleeping
Bear Dunes. 32nd Conf. on Great Lakes Research; May 30-June
2, 1989; Madison, WI. Buffalo, NY: Int. Assoc. for Great
Lakes Research; 1989; in 32nd Conference on Great Lakes
Research: 38 (summary only).

The last several thousand years of vegetation and fire
history of Great Lakes dune forests was studied using pollen
and charcoal analysis of sediment cores from Sleeping Bear
and Indiana Dunes National Lakeshores. Successional trends
were evident for terrestrial plant taxa along dune
chronosequences. However, the rates of vegetational change
associated with settlement greatly exceeded natural rates in
all areas studied. Some remote areas in Michigan seem to
have recovered from lumbering to support presettlement type
plant communities on the dunes. Dune communities in the more
impacted areas of Indiana continue to diverge from
presettlement conditions.



8. Cole, Kenneth L. Historical Impacts on Communities in

Disequilibrium. Cole, Kenneth L.; Hiebert, Ronald D.; Wood,
James D. First Indiana Dunes Research Conference

Symposium on Plant Succession; May 1-3, 1986; Indiana
University Northwest, Gary, Indiana. Scientific Publications
Office

75 Spring Street, S.W.

Atlanta, Georgia 30303: U.S. Department of the Interior,
National Park Service; 1987: 3-17.

Information from historical photos, presettlement land
surveys, and fossil pollen demonstrates that large changes in
vegetation have occurred along the southern shore of Lake
Michigan since 1850 A.D. These changes were caused by:
lumbering, land clearance, drainage of wetlands, changes in
fire frequency, introduction of exotics, pollution, and
changes in weather, but discrimination among these variables
is difficult. The largest changes have occurred in
communities (or species) that are near the limits of their
spatial or temporal distribution, such as white pine forest
and prairie. These communities now persist relictually in
undisturbed sites and are in disequilibrium with modern
conditions. Their survival . based upon the inev+ig of
vegetation; they are supported only by the large number of
propagules produced during infrequent favorable years and are
incapapble of re-invasion of disturbed areas.

9. Cowles, H. C. The Ecological Relations of the Vegetation on

10.

11.

the Sand Dunes of Lake Michigan. Bot. Gaz.; 1899; 27: 95-117,
167-202, 281-308, 361-391.

Crawford, C.G.; Wangsness, D.J. Streamflow and Water Quality
of the Grand Calumet River, Lake County, Indiana, and Coole
County, Illinois, October 1984. in: U.S. Geological Survey,
Water-Resources Investigations Report. Indianapolis, IN;
1987; Rep. 86-4208.

Note: 137 pp.

Cushman, J.H.; Cockerill, S.E.; Purdue University. Water
Resources Professionals in Indiana: A Directory; Feb. 1988;
NTIS Order No.: PB88-195888/GAR: 78 pp.

Note: Water Resources Research Center: Grant DI-14-08-0001-G-
14213 Sponsered by Geological Survey, Reston, VA,

The Indiana Water Resources Research Center has published the
directory to identify and encourage communication among
researchers and organizations involved with preserving,
protecting, and improving Indiana‘’s water resources. The
directory may be of use to members of the water research
community as well as to members of public agencies and
private organizations in the water resources area.



12.

13.

14.

Davenport, R.; Spacie, A. Acute Phototoxicity of Harbor and
Tributary Sediments from Lower Lake Michigan. Journal of
Great Lakes Research; 1991; 17(1): 51-56.

Davis, S. E.; Wood, W. L. Vegetative Establishment on an
Artificial Beach. Proc. 2nd Conf. on Scientific Research in
the National Parks; 1979: pp. 304-316.

Establishment of vegetation on the duned Lake Michigan
coastline of Indiana Dunes National Lakeshore has not
proceeded as expected, following placement of artificial
beach nourishment. This nourishment was placed to mitigate
severe erosion of the dunes and total denuding of the beach
by a combination of recent high lake levels and storm events.
The beach £fill, composed of glacial till, had a positive
influence in controlling coastal erosion, due to an
unexpected cementation of the material, which made it highly
resistant to wind and wave erosion. However, this induration
adversely affected the expected vegetative establishment
sequence. Lack of a loose surface material, needed by
pioneer vegetation to successfully be introduced, prevented
the immediate start of sand capturing grasses. Only
rretaland plants, well adapted to hard soil env’cnments,
first invaded this artificially stabilized beach. These
wasteland plants dominated the fill for several years, with
almost no new dune forming activity. The eventual appearance
of a few isolated pioneer grasses on the consolidated fill
finally initiated embryonic dune growth. These dunes rapidly
expanded horizontally, aided by vegetative stabilization,
while continuing sand capture allowed vertical growth of the
dunes. Presently these dune structures have matured beyond
the pioneer plant stage, evidenced by the presence of
secondary plants, adding to the diversity of species and
consequently to the biological stability of the new dune
system. The unnourished areas adjacent to the fill exhibited
a totally different influence of this artificial beach on
vegetative establishment.

De Cooke, B.G. Draft Report on United States Inundation and

Erosion Stage Damage Relationships; 1991.

Note: Mich. City.

Reach 7006 (Gary, Ind. = South Haven, MI.) noted as having a
high erosion level. Indicated erosion damage of $15,155,467

for 1285-87.



15.

16.

Dolske, Donald A.; Sievering, Herman. Trace Element Loading
of Southern Lake Michigan by Dry Deposition of Atmospheric
Aerosol. Water, Air, and Soil Pollution; 1979; 12: 485-502.
Aerosol samples and meteorological data were collected at a
mid-southern Lake Michigan site from May through September
1977. Hi-volume samplers with cellulose fiber filters and a
digital meteorological data recording system were operated on
board the U.S. EPA’s R/V Roger R. Simons during four
intensive sampling periods. Aerosol samples were analyzed by
atomic absorption spectroscopy for seventeen trace elements.
A diabatic drag coefficient method was used to determine
aerosol deposition velocity overlake. By relating the
observed trace element concentrations and deposition velocity
to a long-term climatological record, annual dry deposition
loadings to the southern basin for nine elements were
estimated. For four elements, Fe, Mn, Pb, and Zn, dry
deposition loadings to the southern basin alone of at least
500, 30, 250, and 100 (x’s 10 to the third kg per year) were
found. For Fe and Mn, these loadings represent about 15% of
the total of all inputs to Lake Michigan. For 2Zn and Pb,
about ocne-third to one-half of the annual loading from all
soursT Y is from drv Aenncition of atmospheric aerosol.

Eadie, B.J.; Chambers, R.L.; Gardner, W.S.; Bell, G.L.
Sediment Trap Studies in Lake Michigan Resuspension and
Chemical Fluxes in the Southern Basin. J. Great Lakes Res.;
1984; 10(3): 307=-321; ISSN: 0380-1330.

The results of 4 years (1977-80) of sediment trap sample
collection in the southeastern region of Lake Michigan are
summarized and compared with water column and sediment
characteristics. Mass flux data indicate strong seasonal
patterns, with maximum fluxes recorded during the
unstratified period. The large amount of winter resuspension
is a mechanism which provides an intimate coupling of recent
sediments and the water column. Also these trap study
results indicate that there is a near-bottom (10-m-thick)
benthic nepheloid layer whose chemical composition approaches
that of deep water (fine grain) sediments. The amount of
resuspended NaOH extractable phosphorus injected into the
euphotic zone is estimated as approximately equal to the load
of new phosphorus entering southern Lake Michigan. The role
of resuspension in the cycling of organic carbon and
contaminants associated with it appears to be important.

5-~8



17.

18.

19.

20.

Edgington, David N.; Robbins, John A. Records of Lead
Deposition in Lake Michigan Sediments Since 1800.
Environmental Science and Technology; 1976; 10(1l): 266.

The distribution of stable lead has been determined in
several Lake Michigan cores that have been dated using the Pb
technique. A mathematical model, based on records of
national and regional fuel use, is developed that accounts
for the effect of aquatic residence time, processes of
sedimentation, compaction, postdepositional redistribution of
sediment solids, and the effect of finite core sectioning.
The model gives an excellent quantitative description of the
data, indicating that the lead profiles reflect the history
of lead input from the burning of coal and leaded gasoline
since about 1830 and 1920, respectively. The model is
applied to obtain the sedimentation and lead deposition rates
from the stable lead distributions in undated sediment cores
measured previously by others. The 1972 anthropogenic lead
flux into the southern basin of the lake is determined to be
1.3 ug cm(-2) per year in comparison to the natural
(precultural) flux of about 0.16 ug cm({(-2) per year. The
anthropogenic lead deposited in the southern basin in 1972 is
estimated to be about 24r metric tons as compared with an
estimate of about 230 metric tons from air pollution fallout
originating in the Chicago-Gary urban-industrial area. The
measurement of both lead and lead-210 fluxes in the same core
may allow contributions of atmospheric lead to be
distinguished from terrigenous pollution inputs.

Engel, J. R. Sacred Sands: The Struggle for Community in the
Indiana Dunes. Middletown, Conn.: Wesleyan Univ. Press; 1983.
Note: 268 pp.

Engel, J. Ronald. Social Democracy, the Roots of Ecology, and
the Preservation of the Indiana Dunes. Journal of Forest
History; January 1984; 28(1): 4.

Environmental Assessment (For City of Portage Port
Authority). Environmental Assessment: Marina Development on
the Burns Waterway System. Chicago, Illinois: Howard Tammen
Needles & Bergendoff; Sept. 1991.

Note: reprint.

The Environmental Assessment considers the potential impacts
of the projects on natural and cultural resources, and the
socio-economic and physical environment. Special attention
was focused on wetlands, water quallty and impacts on the
waterwvay system.



21.

22.

23.

24.

25'

26.

27.

28.

Erwin, Tanya Lee. Indiana Dunes: Another Border to Defend.
National Parks and Conservation Magazine; October 1977;
51(10): 4.

Evans, M.S. The Morphology of Daphnia pulicaria, a Species
Newly Dominating the Offshore Southeastern Lake Michigan
Summer Daphnid Community. Trans. Am. Microsc. Soc.; July
1985; 104(3): 223-231.

Evans, M.S. Recent Major Declines in Zooplankton Populations
in the Inshore Region of Lake Michigan: Probable Causes and
Implications. Can. J. Fish. Aquat. Sci.; Jan. 1986; 43(1):
154-159; ISSN: 0706-652X.

Summer zooplankton communities in the inshore region of
southeastern Lake Michigan were dominated by small species
during the 1970s, suggesting that size-selective fish
predation pressures were intense. Abundances of alewife
(Alosa pseudoharenqus), the dominant planktivore in the
1970s, declined in recent years, especially over 1982-94,
suggesting that predatory pressures had intensified.
Concurrent with the alewife population decrease was a major
in~vease in yellow perch (Perca flavescens) r~bundances.

Evans, M.S.; Jude, D.J. Recent Shifts in Daphnia Community
Structure in Southeastern Lake Michigan: A Comparison of the
Inshore and Offshore Regions. Limnol. Oceanogr.; Jan. 1986;
31(1): 56-67.

Foland, Steve. A Lush Valley Assured. Soil Conservation;
November 1979; 45(4): 20.

Franklin, Kay; Scaeffer, Norma. Industry, a Nuke, Even People
Threaten the Indiana Dunes. Planning; April-May 1978; 44(4):
34.

Futyma, R. P. Paleobotanical Studies at Indiana Dunes
National Lakeshore. Porter, Indiana: National Park Service;
1985.

Gardner, W.S.; Eadie, B.J.; Chandler, J.F.; Parrish, C.C;
Malczyk, J.M. Mass Flux and "Nutritional Composition" of
Settling Epilimnetic Particles in Lake Michigan. Can. J.
Fish. Aquat. Sci; July 1989; 46(7): 1118-1124; ISSN: 0706~
652X, :

A series of sediment-trap samples, collected at a 30-m depth
in southeastern Lake Michigan, was analyzed to evaluate the
seasonal flux and nutritional value of settling epilimnetic
particles as potential food for benthic organisms. Flux was
highest in the spring (due in part to resuspension), lowest



29.

30.

310

32.

in the summer during stratification, and intermediate during
autumn months.

Gatz, Donald F. Pollutant Aerosol Deposition into Southern
Lake Michigan. Water, Air, and Soil Pollution; 1975; 5(2):
239.

Current estimates of pollutant aerosol input to southern Lake
Michigan are based on a single calculated emission inventory
and various estimates of the fraction of emissions that enter
the Lake. Alternative, but still crude, estimates of urban
elemental emissions and their wet and dry deposition in the
lake are made here. Observed elemental concentrations in
urban air are used to calculate emissions and recently
measured wet and dry deposition parameters are used to
calculate deposition. All available treatments conclude that
atmospheric inputs of at least Fe, Pb, Ti, and V are sizable
fractions of total lake input of these metals. This study
suggests tentatively that 1) wet and dry inputs from the
atmosphere are about equal, 2) between 3 and 15% of elemental
pollutant emissions from Chicago and NW Indiana enter the
Lake, and 3) this fraction increases with particle size.

Gillies, Daniel C.; Lapham, Wayne W. Reassessment of the
Effects of Construction Dewatering on Ground-water Level in
the Cowles Unit, Indiana Dunes National Lakeshore, Indiana.
Supplement to Geological Survey Water-Resources
Investigations 78-138: U.S. Geological Survey; Open File
Report 80-1105.

Note: Mich. City.

A revision for the dewatering plan for the construction of a
nuclear power plant at the Northern Indiana Public Service
Company’s (NIPSCO) Bailly Generating Station. This
reassessment of the effects of dewatering and construction
gives light to evidence suggesting the presence of a lateral
variation in the hydraulic characteristics of the confining
unit separating the unconfined sand aquifer and the confined
sand aquifer in and near Cowles Bog National Landmark.

Glatfelter, D.R.; Thompson, R.E.; Neil, G.E. (Geological
surv., Indianapolis, IN. Water Resources Div.). Water
Resources Data for Indiana, Water year 1986; Sep. 1986; NTIS
Order No.: PB88-165808/GAR. USGS/WDR/IN~86/1.

Governor’s Water Resources Study Commission. The Water
Resources Situation in Planning Region 1A. In: Water
Resources Planning in Indiana; November 1978.



33.

34,

35.

36.

Great Lakes United; Lake Michigan Federation. Cleaning up
Lake Michigan. A Citizen’s Agenda for Action. A Report from
a Lake Michigan Regional Meeting.; April 16, 1988.

Note: Mich. City.

On April 16, 1988, approximately 70 leaders of conservation,
labor, environmental and community interest groups met in
Michigan Ccity, Indiana. The purpose of the meeting was to
develop an action plan for working together to clean up Lake
Michigan in the coming years. Topics included air toxics,
contaminated sediments, laws, action plans, pollution
elimination, shoreline management, and recommendations.

Hardy, M.A. Chemical and Biological Quality of Streams at the
Indiana Dunes National Lakeshore, Indiana, 1978-1980; 1984;
USGS Water-Resources Investigation. 83-4208.

Note: Mich. City.

A variety of land uses affects the water quality of streams
at Indiana Dunes National Lakeshore.

Harrison, W.; McCown, D.L.; Raphaelian, L.A.; Saunders, K.D.,
Energy and Environmental Systems Division, Great Lakes
Project (For: Illinnis Institute €~r Environmental Quality).
Water Resources Research Program. Pollution of coastal
waters off Chicago by sinking plumes from the Indiana Harbor
Canal. Argonne, Illinois 60439: Argonne National Laboratory;
December 1977; ANL/WR-77-2.

Note: CZIM.

Oon March 2, 1977, during sinking-plume conditions, a portion
of the water of the Indiana Harbor Canal (IHC) was injected
with samarium and rhodamine~-dye tags and a section of the
IHC’s surface was covered with simulated oily waste tagged
with dysprosium. Water samples were taken downcurrent, over
a 54-hr period, from a vessel and from the raw-water streams
from the intakes at Chicago’s South Water Filtration Plant
(SWFP). Bottom currents and water temperatures were measured
almost continuously at four Lake Michigan stations located
between the IHC and the SWFP.

Henderson, Norman R. The Role of Fire in Succession in the
Sand Dune Plant Communities of Lake Michigan. Cole, Kenneth
L.; Hiebert, Ronald D.; Wood, James D. First Indiana Dunes
Research Conference. Symposium on Plant Succession; May 1-3,
1986; Indiana University Northwest, Gary, Indiana. Scientific
Publications Office, 75 Spring Street, S.W., Atlanta, Georgia
30303: U.S. Dept. of the Interior, National Park Service;
1987: 34. -

Past research on plant succession on the sand dunes of Lake
Michigan has been unable to adequately explain the apparent
successional stagnation of the communities on the southern



37.

38.

dunes. Analysis of the contemporary and presettlement
species composition within the southern and southeastern
dunes (16 km apart) indicates that the plant communities
were, and still are, vastly different. Those in the southern
dunes are mostly early successional (mostly oaks) while those
in the southeastern dunes are composed of later successional
species (beech and maple). The climate and soil
characterisitics, however, are similiar between the two
areas. Fire is known to have been a potent ecological force
in the midwest ecosystems. By including it as a major
ecological force in the plant communities of the dunes, the
vast differences in species composition and successional
trends can be explained. With this force included, the
original dune successional model, proposed by H. C. Cowles at
the turn of the century, becomes useful.

Hiebert, Ronald D. An Ecological Restoration Model:
Application to Razed Residential Sites. Natural Areas
Journal; October 1990; 10(4): 181.

Hiebert, Ronald D.; Pavlovic, Noel B. Role of Past Land Use
on Succession at the Indiana Dunes; Impl -~ations for
Management. Cole, Kenneth L.; Hiebert, Ronald D.; Wood, James
D. First Indiana Dunes Research Conference

Symposium on Plant Succession; May 1-3, 1986; Indiana
University Northwest, Gary, Indiana. Scientific Publicationsg
Office

75 Spring Street, S.W., Atlanta, Georgia 30303: U.S. Dept. of
the Interior, National Park Service; 1987: 47.

Studies of plant succession in old residential sites have
shown that this type of man-caused disturbance can
significantly affect succession rates and potentially affect
species composition of a site for at least a century. Past
land use (drive, garden, building site, lawn) was mapped for
thirty old residential sites, ranging from 3 yr - 11 yr old,
using historical aerial photos and dground surveys.

Vegetation and soils were sampled for each past land use at
each site. Vegetation composition richness, and estimated
biomass varied significantly among past land uses.

Similarity in species composition was less in 9 yr old than
in 3 yr old sites. Biomass was significantly different among
past land uses for 3 yr old sites but not 9 yr old sites.
These trends are most likely the result of substrate changes
caused by the past land uses. Soil chemistry and compaction
differed significantly among past land uses, although
differences decreased with time. In spite of a convergence
in substrate characteristics over time, the vegetation
appears to be diverging. These results, along with the
results of other studies and ecological theory are applied



39.

40.

41.

towards formulation of management prescriptions to encourage
succession towards the vegetation of the surrounding
communities.

Hiebert, Ronald D.; Wilcox, Douglas A.; Pavlovic, Noel B.
Vegetation Patterns In and Among Pannes (Calcareous
Intradunal Ponds) at the Indiana Dunes National Lakeshore,
Indiana. American Midland Naturalist; October 1986; 116(2):
276.

The relationships between plant species composition and
dispersion, water chemistry and water depth/depth to water
table were studied in five calcareous intradunal ponds
(pannes) bordering the southern tip of Lake Michigan. The
panne systems contained eight plant species threatened and
endangered in Indiana. The aquatic zone was dominated by
Chara, the pond edge by Rhynchospora capillacea, Juncus
balticugs and Utricularia cornuta, and the area surrounding
the pond by Hypericum kalmianum. The water chemistry was
typical of hardwater ponds in the area, probably affecting
species composition but not species dispersion within the
pannes. A significant correlation between the first axis
scores frow » »rerinrocal-averaging ordination and water
depth/depth to water was demonstrated. Panne species are
fitted to a model based on hydrology proposed by van der Laan
for dune-slack vegetation in the Netherlands.

Hill, ¢. L, B. J. Ryan, B. A. McGregor, and M. Rust (U.S.
Ceological Survey / U.S. Department of the Interior /
National Park Service). Our Changing Landscape: Indiana Dunes
National Lakeshore. Free on application to the Books and
Open-File Reports Section U.S. Geological Survey Federal
Center, Box 25425 Denver, CO. 80225: United States
Government Printing Office.; 1991; U.S. Geological Survey
Circular 1085.

Note: reprint.

Earth-science information provides us with estimates of
extent and rates of change. We need this information to
transform the challenges presented here into opportunities
for locating new or additional land, water, and mineral
resources; for emphasizing prevention of contamination rather
than cleanup; and for increasing our ability to live in
harmony with nature.

Holm, Nancy Peterson. Inventory of Lake Michigan Research
Projects: 1984-1987. Champaign, IL: Department of Energy and
Natural Resources, Illinois State Geological Survey; 1987.

A review was conducted to assess the existing research
programs of various agencies and universities working on Lake
Michigan.
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Holm, Nancy Peterson; Morgan, Beth McArdle. Lake Michigan
Bibliography: 1860-1988 Geological and Physical Processes.
Champaign, IL: Department of Energy and Natural Resources,
Illinois State Geological Survey; 1988.

This bibliography covers research publications from 1860 to
mid-1988 on geological and physical processes in Lake
Michigan.

Holm, Nancy Peterson; Morgan, Beth McArdle. Lake Michigan
Bibliography-vVolume 2: 1977-1986. Champaign, IL: Department
of Energy and Natural Resources, Illinois State Geological
Survey; 1989b.

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.

Holm, Nancy Peterson; Morgan, Beth McArdle. Lake Michigan
Bibliography-vVolume 1: 1960-1976. Champaign, IIlinois:
Department of Energy and Natural Resources, Illinois State
Geological Survey; 1989a.

A bibliography wrc compiled ~f all research literature on
Lake Michigan covering the subjects of biology, chemistry,
geology, physical limnology, meteorology, hydrology,
management, socio-economics, and recreation.

Indiana Department of Natural Resources. Coastal Zone
Management Program. Preliminary First Year Natural Resource
Inventory. (Draft): Indianapolis; July 1976.

Note: CZM.

Compiles an inventory of significant natural and man-made
coastal resources including an inventory of the existing data
on the natural resources of the state’s Lake Michigan coast,
brief discussion papers on the problems and issues of the
area, and an analysis of the collected data for its use in
the Coastal Zone Management Program.

Indiana Dunes National Lakeshore / Indiana (U.S. Department
of the Interior / National Park Service). General Management
Plan Amendment/Development Concept Plan/Environmental
Assessment.; Sept. 1990.

Note: Reprint.

The purpose of this General Management Plan Amendment/
Development Concept Plan/Environmental Assessment is to
update the 1980 General Management Plan (GMP) considering the
full range of issues that will affect the West Unit through
the year 2000. These managment issues include access to West
Beach, location of the West Unit transit center and parking
area, use of shuttle bus systems, impacts of traffic on
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adjacent communities, additional hiking and biking trails,
boundary adjustments, and use of lands adjacent to the
Portage/Burns Waterway and those lands between the Paul H.
Douglas Environmental Education Center and Broadway in Gary.

Indiana Shoreline Erosion (U.S. Army Corps of Engineers).
Indiana Shoreline Erosion: Final Feasibility Report and
Environmental Impact Statement.; June 1982,

Note: reprint. Interim document under agency review subject
to revision.

This study investigated the shoreland erosion problems
between Michigan City Harbor, Indiana and the Illinois-
Indiana State line. As a result of the study this report
recommends shore erosion control measures for the reach of
shore immediately west of Michigan City Harbor.

Indiana Dunes National Lakeshore (Indiana Dunes National
Lakeshore). Land Protection Plan (Draft); 7-01-87.

Note: Covers National Lakeshore, Lake, Porter, Laporte
counties.

Identification of land uses and land needs of IDNLS.

Indiana Department of Natural Resources. Natural Resources
Inventory. Indianapolis, IN: DNR; September 1976; Technical
Report No. 101.

Note: CIM.

The Indiana Coastal Zone Management Program will address the
process of the future management of the natural resources in
the "Coastal Zone". The purpose of the Natural Resources
Inventory is to provide the natural resource data required
for the CZM Program. The Natural Resources Inventory:
identifies the natural resources; describes the natural
processes; and identifies the existing and potential resource
problems and issues in the CZM "study area". The emphasis of
the inventory was placed on collating and interpreting
existing information. However, where the basic information
was inadequate, additional studies were initiated. Natural
resource data in the form of maps and plates are included.

Indiana Dunes National Lakeshore Planning Newsletter (For
National Park Service/Denver Service Center). NPS To Revise
Three Lakeshore Reports.; Mar. 1991.

Note: reprint.

The public review and comment period for three draft national
lakeshore reports closed on December 3, 1990. The National
Park Service responded to many questions and received many
comments at three public meetings. More than 600 written
comments were received from the postage-paid comment forms;
personal, agency, and organization letters; and interest
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group form letters. This newsletter summarizes the comments
made at the public meetings and in correspondence. Responses
to each comment explain and clarify the NPS position. The
National Park Service will correct errors and clarify
ambiguous aspects of the draft documents.

Indiana Department of Natural Resources (For Indiana State
Planning Services Agency). A Priority Rating of Selected
Wetlands in the Indiana Coastal Zone: DNR; 4-30-79; Technical
Report No. 303.

Note: CZM.

Until this time, a method for rating land on a priority basis
for future acquisition as wetland conservation areas has been
lacking. To devise a rating system, approximately 45
selected wetland areas within the coastal drainage area of
Lake Michigan in Indiana were studied. The Lake Michigan
watershed area covers approximately the northern halves of
Porter and Lake counties and the northwest quarter of LaPorte
County. The second purpose was to utilize this rating system
to categorize these wetland areas by priority for possible
future acquisition.

Indiana Department of Natural Resources; and Natural Land
Institute (For: Indiana State Planning Services Agency). An
Inventory of Natural Areas in the Indiana Coastal Zone Study
Area. Indianapolis, IN: DNR; April 30, 1979; Technical Report
No. 302.

Note: CZIM.

As part of the current study of the Indiana Lake Michigan
coastal zone, the Natural Land Institute and the Indiana
Department of Natural Resources, Division of Nature
Preserves, entered into a cooperative project to study
natural areas and habitats of endangered and threatened
plants and animals in the coastal zone. The Natural Land
Institute, a private non~profit conservation and research
organization with headquarters in Rockford, Illinois, was
required to supply the following technical information to the
Department: 1) an inventory and evaluation of natural areas,
2) a compilation of existing information, 3) locating and
identifying populations of endangered and threatened plant
species, and 4) locating and identifying endangered and
threatened animal species. The findings of this inventory
will provide local, State and Federal officials with the
information they need to initiate programs to preserve the
rapidly vanishing remnants of Indiana’s natural heritage.
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Indiana Department of Environmental Management; U.S.
Environmental Protection Agency Region V. Northwest Indiana
Environmental Action Plan.

Note: Mich. City.

The Northwest Indiana Environmental Action Plan is a
comprehensive plan which encompasses all programmatic efforts
into the full range of ongoing regulatory and investigative
activities. The plan delineates resources and establishes
agency priorities necessary to achieve realistic area-wide
environmental results. The plan establishes basic goals for
cleaning up known environmental problems and provides a
comprehensive framework for identifying cumulative problems
and implementing cross-program solutions.

Jackson, S. T. Plant Macrofossil Stratigraphy of Miller Woods
Interdunal Pond 51, Indiana Dunes National Lakeshore. Porter,
Indiana: National Park Service; 1985.

Jackson, S.T.; Futyma, R.P; Wilcox, D.A. A Paleoecological
Test of a Classical Hydrosere in the Lake Michigan Dunes.
Ecology; August 1988; 69(4): 928-936.

Aquatic vege’ :tion varies alona a ~hronosequence of dune
ponds at Miller Woods, Indiana Dunes National Lakeshore. The
oldest ponds are dominated by emergent plants, especially
Typha angustifolia. The authors conducted paleoecological
studies at a 3,000-yr old pond to test the hypothesis that
the modern vegetational array along the pond chronosequence
represents a hydrarch successional sequence. Pollen and
macrofossil data indicate a major, rapid vegetational change
at < 150 BP, evidently in response to local human
disturbance. Pollen data reveal that the extensive Typha
stands in the older ponds have developed recently, following
post-settlement disturbance. Modern vegetational differences
along the chronosequence reflect differential effects of
disturbance rather than autogenic hydrarch succession.

Laird, G.A.; Scavia, D.; Fahnenstiel, G.L.; Strong, L.A.;
Lang, G.A. Dynamics of Lake Michigan Phytoplankton:
Relationship of Nitrogen and Silica Fluxes. Can. J. Fish.
Aquat. Sci.; 1988; 45(8): 1459-1466; ISSN: 0706-652X.

The authors describe rates of nitrogen and silica
concentration change during May-August 1983 and 1984 in
southeastern Lake Michigan and compare those rates with
measured plankton processes. Epilimnetic dissolved inorganic
nitrogen depletion, compared with total phytoplankton demand,
suggests that about 44% of the nitrogen demand is recycled.
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Laird, G.A.; Scavia, D.; Fahnenstial, G.L.; Strong, L.A.;
Malczyk, J.M. (NOAA Environmental Research Labs, Ann Arbor,
MI). Southern Lake Michigan nutrients, temperature,
chlorophyll, plankton, and water movement during 1983 and
1984. (Great Lakes Environmental Research Lab, Oct 1987
NOAA-TM-ERL-GLERL-67

NOAA TECH. MEMO; NTIS Order No. : PB88-148572/GAR).

Several biological, chemical and physical properties were
determined in Lake Michigan for the region of the 100-m depth
contour in the southeastern basin of Lake Michigan off Grand
Haven, Michigan, in 1983 and 1984. The measurements are
presented in tabular and graphical form, and a brief
description is given of collection and preparation methods.
The nutrient fluxes recorded for 1983 and 1984 are typical
for oligo-mesotrophic, phosphorus-limited, temperate lakes,
and the water movements recorded indicate that advection in
Lake Michigan, on a lake-wide scale, is small.

Lake~-Porter County Regional Transportation and Planning
Commission. Water Resources Inventory: 1970.

Note: NRPC.

This is the first attempt in th- region to svstematically
collect and record all water resource information.

Mac, M.J. Mortality of Lake Trout Swim-up Fry from
Southeastern Lake Michigan: Documentation and Hepatic
Structural Analysis. DISS. ABST. INT. PT. B-SCI. & ENG.; Jan
1987; 47(7): 82 pp.

Note: Diss. Ph. D.: Order No. FADDA8623098.

After the extinction of the lake trout (Salvelinus namaycush)
in Lake Michigan in the mid-1950s, an attempt to bring back a
self-sustaining population began in 1965 with extensive
planting of hatchery-reared yearling fish. Despite the
annual planting of nearly two-million fish, no natural
reproduction by adult trout in the lake has been observed. A
syndrome occured during early development when fry were
switching from endogenous to exogenous feeding.
Characteristic behavioral signs exhibited by afflicted fry
included a loss of equilibrium, abnormal swimming, fish
laying on their sides on the bottom of tanks, general
lethargy, cessation of feeding and eventual death. The
observed mortality and associated behavior were similar to
that caused by DDT in the mid-1960s. To determine whether
environmental contaminants were affecting the health of young
lake trout, a structural examination of the liver, including
guantitative histopathology and electron microscopy was
conducted. The results of quantitative histopathology
indicated that fry of lake origin had decreased glycogen,




60.

61.

62.

increased vacuolation, and a decrease in mitotic activity
when compared to healthy fry.

Madenjian, C.P.; Jude, D.J.; Tesar, F.J. Intervention
Analysis of Power Plant Impact on Fish Populations. Can. J.
Fish. Aquat. Sci.; April 1986; 43(4): 819-829; ISSN: 0706~
652X.

Alewife and yellow perch abundances, estimated from monthly
gillnet and trawl catches at two transects, were monitored
before (1973-74) and during (1975-82) operation of the D.C.
Cook Nuclear Power Plant, southeastern Lake Michigan.
Intervention analysis, a technique which accounts for
autocorrelated observations, and analysis of variance (ANOVA)
were applied to the monitoring data to assess any plant
impact beginning in 1975. Both analyses disclosed no
significant power plant impacts except for gillnetted yellow
perch adults. The ANOVA indicated a significant decrease in
abundance at the plant-discharge transect relative to the
reference transect as plant operation began, which
established a plant effect; intervention analysis showed no
change. When April and May catches (months of low abundance)
wera Asliated, this plant effect was insignificant.

Marie, James R. (U.S. Geological Survey). Model Analysis of
Effects on Water Levels at Indiana Dunes National Lakeshore
Caused by Construction Dewatering: U.S. Dept. of the
Interior; July 1976; Water-Resources Investigations 76-82.
Note: Mich. City.

Two comprehensive models were developed to investigate
possible hydrologic effects within the Indiana Dunes National
Lakeshore caused by planned dewatering at the adjacent Bailly
Nuclear Generator Construction Site. The results of this
study have been used by the National Park Service to help
evaluate the environmental impact of the dewatering,
particularly the effects on the ecosystem of the lakeshore.

Mazer, Susan J. Ecological, Taxonomic, and Life History
Correlates of Seed Mass Among Indiana Dune Angiosperms.
Ecological Monographs; March 1989; 59(2): 153; ISSN: 0012-
9615.

This study evaluated the ecological and taxonomic correlates
of seed mass variation among 648 angiosperm species of the
Indiana Dunes region (113 families, 507 genera in the
original flora). The sample represented 50% of the species,
60% of the genera, and 67% of the families reported from the
area. Species were chosen at random from the published
flora. Each species was characterized by family membership,
habitat, life history, phenological characters, and native
vs., alien status, in order to determine the relationship
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among species between these variables and mean seed mass.
Unique to this study are measurements of the effects of
phenology and taxonomic family on seed mass. The results of
this study parallel previous comparative works that have
demonstrated associations between seed mass and life form or
habitat type. Seed mass does seggregate among species
occupying distinct habitats, but this relationship is due
largely to associations among taxonomic family, life form,
and habitat.

McIntosh, Robert P. Community and Succession in the Indiana
Dunes, Cole, Kenneth L.; Hiebert, Ronald D.; Wood, James D.
First Indiana Dunes Research Conference. Symposium on Plant
Succession; May 1-3, 1986; Indiana University Northwest,
Gary, Indiana. Scientific Publications Office, 75 Spring
Street, S.W., Atlanta, Georgia 30303: U.S. Department of
Interior, National Park Service; 1987: p.1l.

The Indiana Dunes are the cradle of succession in America and
a symbol of the need for maintaining elements of the natural
environment against increasing demands of a technological
culture. Succession as a natural process of change underlies
all plarr _ng and mana~dement ~f such sites.

McLeod, Kenneth W.; Murphy, Peter G. Establishment of Ptelea
trifoliata on Lake Michigan Sand Dunes. American Midland
Naturalist; 1977; 97(2): 350.

The microclimate to which a seed or small seedling on the
sand dunes of Lake Michigan is subjected is characterized by
high surface soil temperatures and low soil moisture during
the summer. The survival of lst-year seedlings of Ptelea
trifoliata was very low (10.5%). Second-year seedlings had a
50% survival rate. The mortality was attributed to two
environmental factors: insufficient soil moisture and illegal
vehicular traffic. The slow elongation of the root makes the
soil moisture a very critical factor. Shaded habitats within
a Ptelea stand provide physical protection for the seedlings
from vehicular traffic and have higher soil moisture;
consequently, seedling survival is greater in shaded habitats
than in open habitats. Because of the high mortality rate of
young seedlings, seed production must be large to maintain
the present population size.
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Miller, W. P.; McFee, W. W. Distribution of Cadmium, Zinc,
Copper, and Lead in Soils of Industrial Northwestern Indiana.
Journal of Environmental Quality; 1983; 12(1): 29.

Note: Technical Reports section.

Five undisturbed locations of sandy Oakville and Plainfield
soils under oak forest in the heavily industrialized region
of northwestern Indiana were sampled at four depths, to
assess the nature and extent of Cd, Zn, Cu, and Pb
contamination. The litter layer and top 2.5 cm of soil at a
site within 5 km of the center of the industrial complex were
highly contaminated with Cd, 2Zn, Cu, and Pb. Levels of Cd
and Zn decreased rapidly with distance to the south and east,
while Cu and Pb decreased more erratically, with all metals
reaching nearly background levels at 18 km. Samples taken
deeper in the profiles (30 to 36 cm) did not show elevated
metal levels compared with a rural site 67 km to the south.
Sequential extraction methods applied to the top 2.5-cm soil
samples showed large amounts of relatively labile metals
associated with exchange sites (KNO3-extractable: 23, 10, 1,
and 8% of total ¢d, 2n, Cu, and Pb, respectively), bound by
soil organic matter, and associated with carbonates and/or
noncrystalline Fe oxides (EP™A-extractable: 12. 8, 26, and
28% of the total ¢d, Zn, Cu, and Pb). Minimal amounts of the
metals were within the small amount of crystalline Fe and Mn
oxides present in these soils. Nonextractable (residual)
metals amounted to 26, 32, 23, and 4% of the total ¢d, 2n,
Cu, and Pb.

Mortimer, C.H. Discoveries and Testable Hypotheses Arising
from Coastal Zone Color Scanner Imagery of Southern Lake
Michigan. Limnol. Oceanogr.; Mar. 1988; 33(2): 203-226.

CZCS (Coastal Zone Color Scanner) images, confined mainly to
the southern basin of Lake Michigan during the warm-up
phases of 1979, 1980, and 1981, have furnished tools for
synoptic reconnaissance of the wind-perturbed transition of
the thermal regime in large basins from the winter to summer
condition (including front formation and upwelling events),
the coupling of phytoplankton growth with that transition,
the intermittent mobilization and surface transport of
sediment resuspended by storms, and the extensive temporary
trapping of river-derived dissolved organic matter
(gelbstoff) between the shoreline and the offshore-migrating
thermal front. The observed pattern changes shed new light
on the above processes and generate several testable
conjectures. These relate to whole-basin sediment transport,
coastal upwelling of near-bottom sediment suspensions, and
frontal hydrodynamics and its coupling with phytoplankton
distributions.
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Nalepa, T.F. Long-term Changes in the Macrobenthos of
Southern Lake Michigan. Can. J. Fish. Aquat. Sci.; 1987;
44(3): 515-524; ISSN: 0706-652X.

A benthic survey of 40 stations in southern Lake Michigan in
1980-81 was compared with results of studies conducted in the
mid-1960s to evaluate long-term trends in populations.
Although apparent improvements in the water quality of Lake
Michigan since the mid-1970s were not yet reflected by
benthic populations in 1980-81, continued monitoring of the
benthos should provide a useful indicator of future trends.

Nalepa, T.F. Occurrence of a Resting Stage in Cyclopoid and
Harpacticoid Copepods in Nearshore Lake Michigan. J. Great
Lakes Res.; 1985; 11(1): 59-66; ISSN: 0380-1330.

Temporal and spatial differences in the abundance of dormant
harpacticoid and cyclopoid copepods in a nearshore area of
southeastern Lake Michigan are described.

Nalepa, T.F.; Quigley, M.A. Abundance and Biomass of the
Meiobenthos in Nearshore Lake Michigan with Comparisons to
the Macrobenthos. J. Great Lakes Res.; 1983; 9(4): 530-547;
TSSN: 0380-1330.

The meiobenthos of nearshore southeastern Lake Michigan was
gquantified by taking cores from depths (11,17, and 23 m) at
monthly intervals from May to November 1976-79.

Newsom-Brighton, Maryanne. The Indiana Dunes. Environment;
May 1984; 26(5): 40.

Northwestern Indiana Regional Planning Commission. Remedial
Action Plan for the Indiana Harbor and Canal, the Grand
Calumet River, and the Nearshore Lake Michigan - Stage One.
Highland, Indiana: NIRPC; 1991.

This report identifies environmental problems such as,
groundwater contamination, oil slicks, and depressed fish
populations. Sediment pollution is fingered as a most
significant environmental concern.

Northwestern Indiana Regional Planning Commission. Water
Quality Data for the Indiana Coastal Zone. Indianapolis, IN:
NIRPC; August 1976; Technical Memorandum IV. (Draft).

Note: CZM.

Presents statistics describing the water quality of
northwestern Indiana.

Olson, J. S. Rates of Succession and Soil Changes on Southern
Lake Michigan Sand Dunes. Bot. Gaz.; 1958; 119: 125-170.
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Osann, Edward R. Rounding out Indiana Dunes. National Parks
and Conservation Magazine; August 1973; 47(8): 25.

Paulson, Gerald A. Wetlands and Water Quality: A Citizen’s
Handbook for Protecting Wetlands. Lake Michigan Federation,
59 East Van Buren, Suite 2215, Chicago, Illinois 60605.

(302) 939-8038: The Lake Michigan Federation; 1990.

The true value placed by the public on protecting wetlands is
reflected in the range of wetland protection laws that
Congress has passed in recent years. Despite these laws,
however, wetlands continue to be lost, throughout the country
and particularly in the Great Lakes region - one of the most
wetland-rich regions in the nation. This continued
destruction sends a clear message that our regulatory
agencies still do not have the capacity to safeguard these
precious natural resources adequately. As a result, citizen
action has emerged as one of the strongest defenses against
continued wetland destruction. This book is designed to give
you, the citizen, the basic, practical information you need
to protect wetlands and to guide you through often confusing
legal and regqulatory processes. Understanding why wetlands
are ‘important (wetland values) is the first step. Knowing
and building a defense against a given proposed project is
the second step, followed by presenting your views in a
factual manner. But most importantly, taking the offensive
can help to ensure that you do not have to take these
defensive steps. This handbook will direct you through these
important steps toward building your own strategies. It
concentrates in most detail on the leading wetland law,
Section 404 of the Clean Water Act, but also refers to a
number of other legal and regulatory tools you can use.

Perrone, M.; Schneeberger, P.J.; Jude, D.J. Distribution of
Larval Yellow Perch (Perca flavescens) in Nearshore Waters of
Southeastern Lake Michigan. J. Great Lakes Res.; 1983; 9(4):
517-522; ISSN: 0380-1330.

Spatial and temporal distribution of larval yellow perch (P.
flavescens) in south-eastern Lake Michigan was described from
samples collected during 1973-1981 with plankton nets and
benthic slids in water 0.5 to 21 m deep.
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Plato, Phillip A.; Jacobson, A. P. Cesium-137 in Lake
Michigan Sediments: Areal Distribution and Correlation With
Other Man-made Materials. Environmental Pcllution; 1976; 10:
19.

Grab samples of sediment were collected at 530 locations in
Lake Michigan, primarily in the southeastern quarter of the
lake. Each sample was analysed in the field and in the
laboratory for fallout cesium-137. Twenty-five of the
samples, collected near the mouth of the St. Joseph River,
were also analysed in the laboratory for 11 other man-made
materials known to be discharged into the river. Two
statistical methods were used to determine if cesium-137 can
be used as an environmental tracer to predict the areal
distributions of other man-made materials. The results show
fallout cesium-137 to be a moderate to good tracer for
locating areas of accumulation of plutonium-238, plutonium-
239, zinc, copper, chromium, lead, dieldrin, DDT and PCB in
sediment. Little or no correlation is found between fallout
cesium-137 and strontium-90 or nickel.

Reshdin, M. Geology and Soils of the Indiana Dunes National
Lakeshore, volume one.
Indiana Dunes Research Program Report 81-01; 1981; 81-01.

Reshkin, Mark. Indiana Dunes Natural Resource Management.
Natural Areas Journal; October 1990; 10(4): 176.

School of Civil Engineering, Purdue University (Great Lakes
Coastal Research Laboratory). Executive Summary; Shoreline
Situation Indiana Dunes National Lakeshore. Purdue
University; June, 1986 booklet.

The Indiana Dunes National Lakeshore (IDNLS) was established
in 1966during a period of record rise in lake-level, but at a
time when absolute lake-level was still below average. 1In
1274 after lengthy study, discussion, and compromise the
first major “hard" coastal shore protection structure was
constructed along IDNLS coastline (a 13,000 foot long rock
revetment constructed to protect Lake Front Drive in Beverly
Shores, IN). In that same year a major "soft" shore
protection structure, in the form of a beach nourishment
fill, was placed in front of Mt. Baldy west of Michigan City,
IN. The Great Lakes Coastal Research Laboratory, Purdue
University was selected as the monitoring agency in 1975 to
determine the effectiveness and impact along the coast of
these structures. The purpose of this Shoreline Situation
Report is to present a complete data base on and rigorous
assessment of the shoreline and adjacent nearshore area
within the IDNLS. This report contains a thorough evaluation
of coastal parameters and characteristics useful to
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engineers, planners and managers of Indiana’s coastal lands.
Emphasis is placed on coastal processes as they relate to
historic and contemporary erosion. Particular attention is
given to position changes of the shoreline, bluff top,
nearshore sand bars, and dune vegetation. Beach and
nearshore sediments are analyzed with respect to their
contemporary grain properties and compared to historic data
to determine areas of change. An important aspect of this
report deals with man-made structures on the coast and their
impact on overall coastal stability. Recognizably, the
proximity of owners homes to the receding shoreline of
Indiana presents a special set of problems. However, poorly
conceived coastal erosion control structures can ultimately
be more damaging than helpful to overall coastal integrity.
The basic philosophy guiding preparation of this report is
that only through judicious planning can optimum benefit be
derived from Indiana’s coastal resources.

Spigarelli, S. A.; Goldstein, R. M.; Prepejchal, W.; Thommes,
M. M. Fish Abundance and Distribution Near Three Heated
Effluents to Lake Michigan. Canadian Journal of Fisheries and
Acuatic Science; 1982; 39(2): 305.

A combined echo location-temperature mapping technique was
used to determine the abundance and distribution of fish with
depth and temperature in locally heated and unheated areas of
Lake Michigan. Surveys were conducted between April and
October at two adjacent power plants in the southern basin
and at one plant in the northern basin of the lake. Fish
densities in plume and reference areas differed seasonally.
Densities typically differed by a factor of 2-4 although on
one occasion plume area density was 90 times greater.

Highest plume densities occurred during late spring when
alewife (Alosa pseudoharengus) were spawning inshore.
Consistently dense congregations of fish were found
downstream of the interfaces between ambient shore-parallel
currents and discharge flows. The general distribution of
fish with depth was similar in all areas. Differences
between plume and reference areas were related to the
discharge type: at canal discharges fish tended to congregate
inshore while at the offshore discharge they congregated in
deeper zones. Fish also tended to occupy shallower depth
strata in all plume areas. Positive correlation between fish
density and increasing temperature was common at both plume
and reference areas during all three seasons, but more
frequent at plume areas. Temperatures selected by fish in
plume areas were 1-3 degrees hlgher than maximum ambient
temperatures.
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Tarapchak, Stephen J.; Bigelow, Sylvia M.; Rubitshun, Cora.
Over Estimation of Orthophosphorus Concentrations in Surface
Waters of Southern Lake Michigan: Effects of Acid and
Ammonium Molybdate. Canadian Journal of Fisheries and Aquatic
Science; 1982; 39: 2%96-304.

Water from southern Lake Michigan was analyzed to determine
if orthophosphorus (PO4-P) concentrations are overestimated
by molybdenum blue methods and to assess the potential
effects of ammonium molybdate on soluble reactive phosphorus
(SRP) determinations. Time-course "hydrolysis" tests, based
on the Chamberlain-Shapiro extraction method, showed that
large amounts of orthophosphorus were released from bound
sources into solution within seconds after acid molybdate was
added, and that molybdate-reactive PO4-P could be retained by
filters or released from particulate material into filtrates
during filtration. PO4-P concentrations obtained by using
the prescribed exposure of 30 s were overestimated minimally
by up to 86%, and ammonium molybdate dramatically accelerated
PO4~P release in filtered samples. Tests using up to a
fourfold range in ammonium molybdate concentrations also
showed that the extraction method and Harvey’s method yielded
PP values thatr varied two- to three-fold or more, and that
most of the P0O4-P was released from "particles" in filtrates.
Analytical methods, therefore, can yield substantially
different SRP estimates because of differences in the length
of time samples are exposed to acid molybdate and because of
differences in molybdate concentrations.

Transeau, E. N. The Prairie Peninsula. Ecology; 1935; 16:
424-437.

U.S. Army Corps of Engineers. Burns Waterway Small Boat
Harbor Monitoring Program. Portage County, Indiana. 2nd
Annual Report.; 1990.

Note: NRPC.

Lower lake levels have had a significantly positive impact
upon the shoreline. There is a consistent increase in beach
width.

U.S. Army Corps of Engineers Chicago District. Burns Waterway
Small Boat Harbor Monitoring Program Portage County, Indiana.
3rd Annual Report.; March 1991. .

Note: Mich. City.

The conclusions drawn in this report will be used to evaluate
the shoreline conditions and how they pertain to the
construction of the Burns Small Boat Harbor, how successful
the mitigative efforts have been, if additional mitigation or
modifications to the existing monitoring procedure are
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needed, and to identify monitoring needs for the following
year.

U.S. Army Corps of Engineers. Indiana Shoreline Erosion.
Final Feasibility Report and Environmental Impact Statement;
1982.

Note: NIRPC.

Shoreline erosion problems were investigated between Michigan
City and the Illinois~Indiana state line. The shorelands
within the National Lakeshore sustain the most serious shore
erosion in the area. Harbor structures are responsible for
about 60% of the erosion problem. This plan recommends
mitigation of erosion damages caused by federal harbor
structures in Michigan City and for restoration of shore
processes at the Eastern end of the National Lakeshore.

U.S. Army Corps of Engineers. Indiana Harbor, Indiana.
Confined Dredged Disposal Facility. Site Selection Study.:
1983,

Note: NIRPC.

U.S. Department of Ihterior; Citv ~f Gary, Indiana. Gary
Marina. Draft Environmental Impact Statement; 1989.

Note: NIRPC.

Compliance instrument for executive order 11990. The
protection of wetlands is discussed. 1,000+ slip marina is
proposed to be located between USX breakwater and Marquette
Park.

U.S. Park Service. Draft Land Protection Plan. Indiana Dunes
National Lakeshore, Indiana; 1987.

Note: Mich. City.

Describes methods to protect approximately 4,500 acres of
non-federal public or private land remaining within the
lakeshore.

unknown. Interior Refuses to Step in on Behalf of Indiana
Dunes. Conservation News; July 1977; 42(13): 2.

unknown. NPCA at Work. National Parks and Conservation
Magazine; January 1980; 54(1): 20.

Watson, L.R.; Shedlock, R.J.; Banaszak, K.J.; Arihood, L.D.;
Doss, P.K. Preliminary Analysis of the Shallow Ground-water
System in the Vicinity of the Grand Calumet River/Indiana
Harbor Canal, Northwestern Indiana; 1989; US Geological
Survey, Open-File Rept. 88-492,

Note: Mich. City.
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95.

Y

Wells, J. R.; Thompson, P. W. Plant Communities of the Sand
Dunes Region of Berrien County, Michigan. The Michigan
Botanist; 1982; 21: 3-38.

Wilcox, D.A.; Apfelbaum, S.I.; Hiebert, R.D. Cattail Invasion
of Sedge Meadows Following Hydrologic Disturbance in Cowles
Bog Wetland Complex, Indiana Dunes National Lakeshore.
Wetlands; 1984; 4: 115-128.

Wilcox, D.A.; Simonin, H.A. A Chronosequence of Aquatic
Macrophyte Communities in Dune Ponds. Aquat. Bot.; Aug. 1987;
28(3-4): 227=-242.

Note: Indiana Dunes Natl. Lakeshore, Porter, IN.

Differences in macrophyte community composition in a
chronosequence of spatially separated dune ponds near the
south shore of Lake Michigan were examined and related by
environmental variables. Ordination of the vegetation data
by detrended correspondence analysis revealed similarities in
the plant communities of ponds in the same row and community
differences between ponds in different rows.

Wilcox, Douglas A.; Simonin, Howard A. lquatic Macr~rhv+ta
Community Differences in Dune Ponds - Hydrarch Succession or
Disturbance? First Indiana Dunes Research Conference
Symposium on Plant Succession; May 1-3, 1986; Indiana
University Northwest, Gary, Indiana. Scientific Publications
Office, 75 Spring Street, S.W., Atlanta, Georgia 30303: U.S.
Department of the Interior, National Park Service; 1987: 18.
Previous studies of plant succession at Indiana Dunes by
Henry Cowles and Jerry Olson focused on the terrestrial
vegetation of successively older dune ridges. Charles
Shelford studied succession in the animal communities of the
dune ponds that separate these ridges. In the Miller Woods
area, adjacent to Gary, Indiana, a chronosegquence of dune
ponds in distinct linear rows remains despite local
residential and industrial development. A study of the
aquatic macrophyte communities of 25 ponds was undertaken to
assess vegetational differences in relation to age
differences between pond rows and water depths. The data
suggest that a hydrarch successional sequence exists, with
vegetation types changing from Chara/open water in the
younger, deeper ponds to Myriophyllum/Nymphaea/Nuphar in the
middle-age ponds to Typha in the older, shallower ponds. A
closer examination of the data and comparisons with
paleoecological data collected by Futyma and by Jackson
suggest that the vegetational differences may have resulted
from post-settlement disturbance. An assessment of these
studies illustrates that the disturbance factor must be



97.

98.

examined closely before drawing conclusions about classical
succession.

Winnell, M.H.; White, D.S. Trophic Status of Southeastern
Lake Michigan Based on the Chironomidae (Diptera). J. Great
Lakes Res.; 1985; 11(4): 540-548; ISSN: 0380-1330.

Wood, W. L. An Introduction to the Shoreline Problems of the
Southern Lake Michigan Coast. Engineering Geology of the
Greater Chicago Area and the South Shore of Lake Michigan;
1979: pp. 47-64.

Note: Association of Engineering Geologists.

Prior to the current period of high lake level, narrow bands
of foredunes commonly occurred between the dune-bluff system
and the lake. These foredunes and wide beaches provided
protection for the dune-bluff system and supplied sand to
active dune fields. During the recent period of high lake
levels on Lake Michigan, the entire shoreline has been
subjected to excessive erosion. In areas where high dunes
and bluffs exist, erosion has been accentuated by
undercutting and slumping of the foreslopes. The presence of
erosion ~mntral etryctures, industrial jetties, and
navigational breakwaters creates additional environmental
pressure on the coastal region. Erosion control structures
range from man-made construction alternatives, designed to
"wall-off" the entire beach frontage from the lake, to the
placement of natural sand nourishment on the beach with the
intent of balancing ongoing rates of erosion. Industrial
jetties are normally built across the coastal zone in order
to transport effluents offshore or to protect coastal
industrial sites. Navigational breakwaters are necessary for
the commercial and recreational boat traffic; however, the
presence of navigational breakwaters causes one of the major
erosion problems in the coastal zone. The region upon which
this field trip focuses is composed of high dunes and bluffs
and is classified, therefore, as a critical erosion area.
One aspect of today’s field trip (Michigan City, Indiana
Dunes National Lake Shore and Mt. Baldy with geologic
history) is to observe some of the previously mentioned
coastal structures and to discuss their impact on coastal
sedimentation and stability.



99. Wood, William L.; Meadows, Guy; Cox, Jack, Dept. of

Geosciences, Great Lakes Coastal Research Laboratory, Purdue
Univ. (For: Department of Commerce, IN). Summary Report on
The Feasibility of the Coastal Installations Proposed for the
West Park and Marina Development at Michigan City, Indiana.
Economic Feasibility Proposals of West Park and Marina
Development. Michigan City, Indiana. T. "Ted" Pantazis ed.
Indiana Department of Commerce. Indianapolis, IN: Indiana
Dept. of Commerce.

Note: CZM.

The following brief summary report was prepared by the staff
of the Great Lakes Coastal Research Laboratory to assist the
Indiana Department of Commerce in assessing the feasibility
of coastal installations proposed for the West Park and
Marina Development at Michigan City, Indiana. The position
supported herein is, that existing designs for breakwater and
coastal defense systems will have deleterious effects on
local and adjacent coastal provinces. It should be
understood that this position is taken to be temporarily
efficacious and does not imply that no solution is possible.
Furthermore this position is designed to stress the concern
for a total int yrated coastal manacement concept in the
assessment of the environmental impact of any coastal
installations in the Michigan City or adjacent areas.
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100. Brannon; Gunnison; Averett; Martin; Chen (Waterways
Experiment Station, Corps of Engineers). Analyses of Impacts
of Bottom Sediments from Grand Calumet River Subtitle:
Indiana Harbor Canal on Water Quality; 2-1-89; Miscellaneous
Paper D-89-1, Final Report.

Note: Covers Grand Calumet River and Indiana Harbor Canal.

101. City of Gary; Planning and Development; IDNLS (U. S. Dept.
of Interior, National Park Service, and City of Gary). Gary
Marina; Draft Environmental Impact Statement 1987
Subtitle: city of Gary Marina; 1-1-87; Draft EIS; Draft
Report.

Note: Covers Gary Indiana Shoreline, Marquette Park, U. S.
Steel lakefill.

Alternative plans for shoreline development and access
routes. Contains a history of the plans to develop the Gary
shoreline.

102. Cockrell, Ron (IDNLS, National Park Service). Sianature of
Time and Eternity: Administrative History of IDNLS
Subtitle: Adm. History, IDNLS; 7-20-88.
Note: Covers development of IDNLS since 1966, Save the Dunes
movement.
From James R. Whitehouse to Dale B. Engquist.

103. David, S. E.; Wood, W. L.; Weishar, L. L. Shoreline
Situation Report, LaPorte County, Indiana; 1981; Special
Report, State of Indiana, Coastal Zone Management Program.

PP. 73.

104. Davis, R.A.; McGeary, D.F.R. Stability in the Nearshore
Bottom Topography and Sediment Distribution, Southeastern
Lake Michigan. Univ. of Michigan Great Lakes Res. Div.; 1965;
Publ. No. 13: 222-231.

105. Davis, S. E.; Wood, W. L.; Markly, S. M. An Evaluation of
Physical and Biological Controls on Coastal Erosion: National
Park Service; 1976; Final Report. pp. 85.

106. Davis, S. E.; Wood, W. L. Historic Shoreline Loss in IDNLS
Reach 3: National Park Service; 1985; Interim Report. pp. 33.

107. Davis, S. E.; Wood, W. L. A Perspective on Current and

Future Condition of INDLS Coastline. Proc. Indiana Dunes Res.
Conf.; 1986: pp. 84-96.
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108.

109.

Davis, S. E.; Wood, W. L. Vegetative Establishment on an
Artificial Beach. Proc. 2nd Conf. on Scientific Research in
the National Parks; 1979: pp. 304-316.

Establishment of vegetation on the duned Lake Michigan
coastline of Indiana Dunes National Lakeshore has not
proceeded as expected, following placement of artificial
beach nourishment. This nourishment was placed to mitigate
severe erosion of the dunes and total denuding of the beach
by a combination of recent high lake levels and storm events.
The beach fill, composed of glacial till, had a positive
influence in controlling coastal erosion, due to an
unexpected cementation of the material, which made it highly
resistant to wind and wave erosion. However, this induration
adversely affected the expected vegetative establishment
sequence. Lack of a loose surface material, needed by
pioneer vegetation to successfully be introduced, prevented
the immediate start of sand capturing grasses. Only
wasteland plants, well adapted to hard soil environments,
first invaded this artificially stabilized beach. These
wasteland plants dominated the fill for several years, with
almost no new dune forming activity. The eventual appearance
of a few ienlated pioneer grasses on the consolidated €ill
finally initiated embryonic dune growth. These dunes rapidly
expanded horizontally, aided by vegetative stabilization,
while continuing sand capture allowed vertical growth of the
dunes. Presently these dune structures have matured beyond
the pioneer plant stage, evidenced by the presence of
secondary plants, adding to the diversity of species and
consequently to the biological stability of the new dune
system. The unnourished areas adjacent to the fill exhibited
a totally different influence of this artificial beach on
vegetative establishment.

Davis, Stephen E.; Wood, William L.; Markley, Susan M.
(Great Lakes Coastal Research Laboratory). Evaluation of
Physical and Biological Controls on Coastal Erosion in the
Indiana Dunes National Lakeshore
Subtitle: Stability, Dunes; 3-1-76; Final Report, National
Park Service PX 6000 5 0650.

Note: Covers Mt. Baldy area.



110. Davis, Stephen E.; Wood, William L.; Weishar, Lee L. (Great
Lakes Coastal Research Laboratory, Purdue University).
Shoreline Situation Report; LaPorte Co., CZIM
Subtitle: CZM, Special Report to State Planning Services
Agency, CZM Program; 1-1-81; CZ084-80-08.

Note: Covers East of Michigan City to Michigan state line.
The purpose of this shoreline situation report is to present
a compilation and assessment of important coastal parameters
and characteristics which will assist planners and managers
of coastal lands in making decisions concerning these
valuable resources. This report places special emphasis on
historic and contemporary shore erosion.

111. Environmental Assessment (For City of Portage Port
Authority). Environmental Assessment: Marina Development On
The Burns Waterway System. 111 North Canal Street, Suite 880;
Chicago, Illinois 60606: Howard Tammen Needles & Bergendoff;
September 1991,

Note: reprint.

The Environmental Assessment considers the potential impacts
of the projects on natural and cultural resources, and the
socio-econc ‘¢ and physical environment. Special attention
was focused on wetlands, water quality and impacts on the
waterway system.

112. Environmental Planning and Engineering Inc. Indianapolis,
Ind. (For the Indiana Department of Natural Resources).
Regional Park Conceptual Development Plan
Subtitle: L. Calumet River in Northwestern Indiana; 1-1-76.
Note: Covers Lake and Porter Counties.

Detailed plans of the Little Calumet River corridor.

113. Franco, Jr., LTC Jess J. (U. S. Army Corps of Engineers,
Chicago Dist. North Central Division). Coordination Meeting:
State of Indiana/Corps of Engineers. Subtitle: Project
Descriptions; 3-13=90.

Note: Covers Indiana; Little Calumet River, Duneland Beach,
Dune Acres, Beverly Shores.

114. Great Lakes Coastal Research Laboratory, Purdue Univ.
(Purdue University, for IDNLS). Shoreline Situation-Executive
Summary. Subtitle: Indiana Dunes National Lakeshore; 6-1-86;
Executive Summary.

Note: Covers IDNLS shoreline.
Summarized the Shoreline Situation Report on the Indiana
Dunes National Lakeshore. Erosion rates. Coastal processes.



115. Hill, ¢. L., B. J. Ryan, B. A. McGregor, and M. Rust. Our
Changing Landscape: Indiana Dunes National Lakeshore. United
States Government Printing Office: free on application to the
Books and Open-File Reports Section, U.S. Geological Survey
Federal Center, Box 25425, Denver,CO. 80225.: U.S. Department
of the Interior. U.S. Geological Survey.; 1991; U.S.
Geological Survey Circular 1085.

Note: reprint.

Earth-science information provides us with estimates of
extent and rate of change. We need this information to
transform the challenges presented here into opportunities
for locating new or additional land, water, and mineral
resources; for emphasizing prevention of contamination rather
than cleanup; and for increasing our ability to live in
harmony with nature.

116. Holm, Nancy Peterson. Inventory of Lake Michigan Research
Projects: 1984-1987. Champaign, IL: Department of Energy and
Natural Resources, Illinois State Geological Survey; 1987.

A review was conducted to assess the existing research
programs of various agencies and universities working on Lake
Michigan.

117. Holm, Nancy Peterson; Morgan, Beth McArdle. Lake Michigan
Bibliography: 1860-1988 Geological and Physical Processes.
Champaign, YL: Department of Energy and Natural Resources,
Illinois State Geological Survey; 1988,

This bibliography covers research publications from 1860 to
mid-1988 on geological and physical processes in Lake
Michigan.

118. Holm, Nancy Peterson; Morgan, Beth McArdle. Lake Michigan
Bibliography-volume 1l: 1960-1976. Champaign, Illinois:
Department of Energy and Natural Resources, Illinois State
Geological Survey; 1989a.

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.

119. Holm, Nancy Peterson; Morgan, Beth McArdle. Lake Michigan
Bibliography-Volume 2: 1977-1986. Champaign, IL: Department
of Energy and Natural Resources, Illinois State Geological
Survey; 1989Db.

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.
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120. IDEM - Indiana Dept. of Environmental Management and U.S.
EPA Region V (IJC - Submitted to International Joint
Commission). Northwest Indiana Environmental Action Plan
Subtitle: Area of Concern - Remedial Action Plan for Grand
Calumet; 1-1-88; Environmental Action Plan.

Note: Covers Indiana Harbor.

121. IDEM - Indiana Dept. of Environmental Management (IJC -
Submitted to International Joint Commission). Northwest
Indiana Environmental Action Plan (Draft)

Subtitle: Area of Concern - Remedial Action Plan for Grand
Calumet River/Indiana Harbor Canal; 1-1-88; Draft Remedial
Action Plan.

122. Indiana Dunes National Lakeshore / Indiana (U.S. Department
of the Interior / National Park Service). General Management
Plan: Indiana Dunes National Lakeshore / Indiana. 63pp.; Feb.
1980.

Note: reprint.

The general management plan of the IDNLS. Two major trends
affecting the natural environment of IDNLS has been the
annfinnal encroachment by residential, agricultursl, and
industrial development on the great Lake Michigan shoreline,
and a growing awareness of the importance of creating
national parks near urban area. '

123. Indiana Dunes National Lakeshore / Indiana (U.S. Department
of the Interior / National Park Service). General management
plan amendment development concept plan/environmental
assessment.; Sept. 1990.

Note: reprint.

The purpose of this General Management Plan Amendment/
Development Concept Plan/Environmental Assessment is to
update the 1980 General Management Plan (GMP) considering the
full range of issues that will affect the West Unit through
the year 2000. These management issues include access to
West Beach, location of the West Unit transit center and
parking area, use of shuttle bus systems, impacts of traffic
on adjacent communities, additional hiking and biking trail,
boundary adjustments, and use of lands adjacent to the
Portage/Burns Waterway and those lands between the Paul H.
Douglas Environmental Education Center and Broadway in Gary.



124. Indiana Shoreline Erosion (U.S. Army Corps of Engineers).
Indiana Shoreline Erosion: Final Feasibility Report and
Environmental Impact Statement.; June 1982.

Note: reprint. Interim document under agency review subject
to revision.

This study investigated the shoreland erosion problems
between Michigan City Harbor, Indiana and the Illinois-
Indiana State line. As a result of the study this report
recommends shore erosion control measure for the reach of
shore immediately west of Michigan City Harbor.

125. Indiana Dunes National Lakeshore Planning Newsletter. NPS To
Revise Three Lakeshore Reports. Denver Service Center:
National Park Service; March 1991.

Note: reprint.

This newletter summarizes the comments made at the public
review and comment period for three draft national lakeshore
reports closed on December 3, 1990. Responses to each
comment explain and clarify the NPS position. ' The National
Park Service will correct errors and clarify ambiguous
aspects of the draft documents.

126. Indiana Department of Natural Resources (For Indiana State
Planning Services Agency). Shoreline Erosion Along the
Indiana Coast of Lake Michigan. Subtitle: Erosion, DNR; 4-30-
79; Technical Report No. 307.

Of the approximately 45 shoreline miles along Lake Michigan,
21.8 miles are protected from the process of erosion, 10.2
miles have recession rates less than 1 foot per year, while
the remaining 13 miles are classified as erosion hazard
areas. It is concluded that in view of the existing
legislative authority, the local units of government are best
suited to establish and administer a shore erosion management
program along the Indiana shoreline of Lake Michigan.

127. Indiana Shoreline Erosion, Indiana (U.S. Army Engineer
District). Shoreline Erosion Protection At Indiana Dunes
National Lakeshore General Design Memorandum. 111 North Canal
Street; Chicago, Illinois 60606~7206: Department Of The Army.
Chicago District, Corps of Engineers; April, 1990.

Note: reprint.
The purpose of this project is to mitigate shore erosion
damages along the Indiana Dunes Lakeshore.

128. Larsen, C.E. Late Holocene Lake Levels in Southern Lake
Michigan, in Collison, C., ed., Coastal Geology,
Sedimentology, and Management; Chicago and the Northshore:
Illinois State Geological Survey Guide-book series 12; 1974.
Note: p. 39-49.



129. larsen, C.E. A Stratigraphic Study of Beach Features on the
Southwestern Shore of Lake Michigan: New Evidence of Holocene
Lake Level Fluctuations. Illinois State Geological Survey,
Environmental Geology Notes; 1985a; 112: 31 p.

130. Larsen, Curtis E. Long-term trends in Lake Michigan Levels,
a View from the Geologic Record. Proceedings: Symposium on
shoreline processes; First Indiana Dunes Research Conference;
May 1986: 5-22.

Note: see also Wilcox, Douglas A.

Thirty years ago Olson (1958a,b) showed a strong relationship
between times of dune formation at the Indiana Dunes and low-
level periods of Lake Michigan. He indicated that an
extended low level had occurred about 400 years ago {A.D.
1550) following a high-level period at about 600 years ago
(A.D. 1350). This prehistoric record was not fully
appreciated by those contemporaries who assumed lake level
changes over the past 3,000 years to have taken place on a
time scale like that of the past century’s historic record.
Stratigraphic studies along the southern shore of Lake
Michigan now show a record of Lake level change that extends
at least 2,000 years into *‘“e past. Himh-=level neriods
occurred between A.D. 400 and 650, between A.D. 950 and 1225,
and between A.D. 1500 and 1850. These left geologic records
in stream mouth alluvial deposits now 1 and 2 m above the
modern channels. Intervening pericds of low level are dated
by peat and marsh deposits now beneath the modern level of
Lake Michigan. The historic lake level record of the past
125 years appears to represent a low phase on a naturally
fluctuating trend. Both prehistoric and historic records
show lake level changes over this period to have been climate
related. The current episode of high lake levels, when seen
in geologic perspective, represents a return to normal long-
term climatic trends.

131. Marie, James R. (U.S. Geological Survey). Model Analysis of
Effects on Water Levels at Indiana Dunes National Lakeshore
Caused by Construction Dewatering: U.S. Dept. of the
Interior; July 1976; Water-Resources Investigations 76-82.
Note: Mich. City.

Two comprehensive models were developed to investigate
possible hydrologic effects within the Indiana Dunes National
Lakeshore caused by planned dewatering at the adjacent Bailly
Nuclear Generator Construction Site. The results of this
study have been used by the National Park Service to help
evaluate the environmental impact of the dewatering,
particularly the effects on the ecosystem of the lakeshore.
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132. Olson, J.S. Lake Michigan Dune Development: 3, Lake Level,

Beach, and Dune Oscillations. Journal of Geology; 1958a; 66:
473-483.

133. Olson, J.S. Rates of Succession and Soil Development on

Southern Lake Michigan Sand Dunes. Botanical Gazette; 1958b;
119: 125-170.

134. Reshkin, Mark. A Regional Management Approach is Needed to

135.

Lake Michigan Coastal Erosion in Indiana. First Indiana Dunes
Research Conference. Indiana Dunes: A Century of Scientific
Inquiry. Proceedings: Symposium on Shoreline Proceeses; May
1-3, 1986: pp. 47-52.

Public concern is again escalating over Lake Michigan
shoreline erosion along the Indiana coast. Three areas
affected are Long Beach, Beverly Shores and Ogden Dunes.
Shoreline erosion is a chronic and most severe condition when
lake levels are high. It can be managed but not cured.
Management must be practical and continuous. Hardened
structures are appropriate for some areas, beach nourishment
for others and whether to attempt any protection of some
areas is a policy question. Achieving regiona! management
requires: 1. completing the studies of erosion proccesses to
determine erosion rates; 2. determining how much of the
erosion in each reach is natural and how much is human-
induced; 3. establishing goals and priorities for erosion
mitigation with the degree of mitigation determined on the
basis of the responsibility to protect significant natural
landmark areas, cost-effectiveness as it relates to the
economic value and growth of commercial recreational
activities, and the degree of public sector responsibility to
aid in the protection of residential area. Selection of a
management agency and the necessary legislation and funding
mechanisms should involve participation of all levels of
government.

School of Civil Engineering, Purdue University (Great Lakes
Coastal Research Laboratory). Executive Summary; Shoreline
situation Indiana Dunes National Lakeshore. Purdue
University; June, 1986 booklet.

The Indiana Dunes National Lakeshore (IDNLS) was established
in 1966 during a period of record rise in lake-level, but at
a time when absolute lake-level was still below average. In
1974 after lengthy study, discussion, and compromise the
first major "hard" coastal shore protection structure was
constructed along IDNLS coastline (a 13,000 foot long rock
revetment constructed to protect Lake Front Drive in Beverly
Shores, IN). In that same year a major "soft" shore
protection structure, in the form of a beach nourishment



fill, was placed in front of Mt. Baldy west of Michigan City,
In. The Great Lakes Coastal Research Laboratory, Purdue
University was selected as the monitering agency in 1975 to
determine the effectiveness and impact along the coast of
these structures. The purpose of this Shoreline Situation
Report is to present a complete data base on and rigorous
assessment of the shoreline and adjacent nearshore area
within the IDNLS. This report contains a thorough evaluation
of coastal parameters and characteristics useful to
engineers, planners and managers of Indiana’s coastal lands.
Emphasis is placed on coastal processes as they relate to
historic and contemporary erosion. Particular attention is
given to position changes of the shoreline, bluff top,
nearshore sand bars, and dune vegetation. Beach and
nearshore sediments are analyzed with respect to their
contemporary grain properties and compared to historic data
to determine areas of change. An important aspect of this
report deals with man-made structures on the coast and their
impact on overall coastal stability. Recognizably, the
proximity of owners homes to the receding shoreline of
Indiana presents a special set of problems. However, poorly
cor-2ived coastal erosion control structures can ultimately
be more damaging than helpful to overall coastal integrity.
The basic philosophy guiding preparation of this report is
that only through judicious planning can optimum benefit be
derived from Indiana’s coastal resources.

136. Shedlock, Robert J.; Harkness, William E. (U.S. Geological
Survey). Shallow Ground-Water Flow and Drainage
Characteristics; Brown Ditch Basin Near the East Unit of
IDNLS. Subtitle: Groundwater; 1-1-82; Water-Resources
Investigations Report 83-4271.

Note: Covers Porter Co, Ind.

Brown Ditch consists of several segments that drain wetlands
between dune ridges near the East unit of Indiana Dunes
National Lakeshore in Porter County, Indiana, west of
Michigan City.

137. Thompson, Todd A. Development of the Late Wisconsin to Early
Holocene Calumet and Toleston Dune/Beach Complexes in the
Indiana Dunes National Lakeshore. First Indiana Dunes
Research Conference. Indiana Dunes: A Century of Scientific
Ingquiry. Proceedings: Symposium on Shoreline Processes; May
1-3, 1986: pp. 1l-4.

The Calumet and Toleston dune/beach complexes formed along
the southeastern shore of Lake Michigan following the post-
Two Creeks and post-Chippewa transgressions in ancestral Lake
Michigan respectively. Vibracores and exposures along the
shoreline show that much of the back-barrier coastal deposits



were preserved during the post-Chippewa transgression,
whereas the post-Two Creeks transgression removed almost all
of the coastal sequence., These variations in preservation
are believed to be related to differences in rate of change
in lake level, slope and topography of the predepositional
surface, and amount of sediment supplied to the shoreline.

138. U.S. Army Corps of Engineers. Burns Waterway Small Boat
Harbor, 1st Annual Report. Subtitle: Monitoring Program,
Portage Co. Indiana; 5-1-89; 1st Annual Report.

Note: Covers Portage/Burns Waterway, Lake Michigan, Ogden
Dunes to Gary.
Shoreline erosion.

139. U.S. Army Corps of Engineers. Burns Waterway Small Boat
Harbor, 2nd Annual Report. Subtitle: Monitoring Program,
Portage County, Indiana; 9-1-90; 2nd Annual Report.

Note: Covers Portage/Burns Waterway, Lake Michigan, Ogden
Dunes to Gary.
Shoreline erosion.

140. U.S. Army Corps of En~ineers. Environmental Impact Statement
(Draft). Subtitle: Michigan City - Operation and
Maintenance Activities; 8-1-77; EIS.

Note: Covers dredged material disposal, Michigan City Harbor.

141, U.S. Army Corps of Engineers (Chicago District). Indiana
Shoreline Erosion 1982 Final Report. Subtitle: Final
Feasibility Report and Environmental Impact Statement; 6-1-
82.

Note: Covers between Michigan City Harbor and Illinois-
Indiana State Line.

Recommendation for erosion control measures immediately west
of Michigan City Harbor.

142. U.S. Army Corps of Engineers. Interim Report on Indiana
Shoreline Erosion October 1975. Subtitle: Detailed
Feasibility Report; 10-1-75.

Reconnaissance investigation of the effect of the Michigan
City Harbors structure on adjacent shorelands.

143. U.S. Army Corps of Engineers. Project Maps: River and Harbor
Works; 9-1-85; September 1985,
Note: Covers Wisconsin to Michigan shoreline of Lake
Michigan.
Technical information on harbor engineering designs.



144. U.S. Army Corps of Engineers. Section III Reconnaissance
Report - Michigan City Harbor, Indiana. Internal Report.
Chicago district: U.S. Army Corps of Engineers.

145. U.S. Geological Survey. Surface-Water-Quality Assessment,
Upper Illinois River Basin - Subtitle: NAWQA; 1-1-87; Open-
File Report 87-473.

Note: Covers Northwest Indiana, Illinois, and Wisconsin.
National Water Quality Assessment Program.

146. U.S. Geological Survey, Indiana State Board of Health. -
Streamflow and Water Quality of the Grand Calumet River
Subtitle: Grand Calumet, Lake Co. Indiana and Cook Co.
Illinois; October 1984; 1-1-87; Water-Resources Investigation
Report 86-4208.

147. Weishar, L. L.; Wood, W. L. Impact of Long Period Water
Level Fluctuations on Beach and Nearshore Changes in the
Great Lakes (abs). EOS; 1982; 63(No. 3).

A fifteen year data set of nearshore beach and bathymetric
profiles obtained along the southeastern shore of Lake
Michigan has been analyzed using the meth~1 of empirical
eigenfunctions. This analysis identified two primary modes
of spatial variation. One is a dominant long period mode,
while the other is a short period mode. A similar analysis
of 120 years of monthly mean lake level records indicated two
major long period trends in the record. These two long
period trends are shown to be the probable sources of
physical forcing of beach and nearshore profile change. This
forcing is the result of long term modulation of local mean
and wind-wave fields by the monthly mean lake level.

148. Weishar, L. L.; Wood, W. L. Systematic Changes in Beach
Profile and Nearshore Topography. Proc. 2nd Conf. on
Scientific research in the National Parks; 1979: pp. 87-100.
A three year set of monthly beach and nearshore topographic
profiles have been obtained form the southeastern shore of
Lake Michigan in the Indiana Dunes National Lakeshore
(I.D.N.L.S.). This ongoing study was initiated to determine
the temporal and spatial beach and nearshore characteristics
of a typical sandy Great Lakes Coastline. Empirical
eigenfunction analysis was performed on the three year (1976-
1978) data set of beach and nearshore topographic profiles
measured monthly from May to November along the coast of
IDNLS. This empirical eigenfunction analysis results in a
series of eigenvalues and their corresponding temporal and
spatial functions which describe the variance in the data.
This analysis determined that the major variations contained
within the monthly data set could be explained by the first
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three eigenvalues and their corresponding temporal and
spatial functions. The first three eigenvalues represent
approximately 97% of the total variance contained within the
data. The majority of the variance contained within the data
is represented by the first eigenvalue which represents the
mean beach profile. The second most important eigenvalue is
spatially reflected in the migration of the nearshore bars.
The temporal signature of this eigenfunction corresponds to
the passage of meteorologic systems. The third eigenvalue is
spatially represented by small deviations from the mean along
the entire profile line. This eigenvalue’s temporal
variation is reflected in the seasonal variation of lake
level. The results of this analysis have been used to
conceptualize a predictive model for beach and nearshore
profile changes. The predictive model will combine spatial
and temporal components to forecast changes in the beach and
nearshore topographic profile. The spatial component will be
represented by a mean beach profile, while the temporal
components would be represented by wave climatology and lake
level data.

Wilcox, Downl=< A -+ Hiebert, Ronald D.; Wood, James D. Jr.,
Editors. First Indiana Dunes Research Conference: Symposium
on shoreline processes [Indiana Dunes National Lakeshore,
1100 N. Mineral Springs Road, Porter, Indiana 46304]. First
Indiana Dunes Research Conference. Indiana Dunes: A Century
of Scientific Inguiry; May 1~3, 1986; Indiana University
Northwest, Gary, Indiana. Scientific Publications Office, 75
Spring Street, S.W., Atlanta, Georgia 30303: U.S. Dept. of
Interior, National Park Service; 19867
Note: The individual papers included in this symposium are
entered under their authors in seperate bibliographies.

The theme of the conference was: Indiana Dunes - A century of
Scientific Inquiry. It was attended by over 160 scientists,
students, naturalists, and employees of the Indiana Dunes
National Lakeshore. This edition of the proceedings is the
result of the invited symposium on Shoreline Processes. The
other symposia were on: Plant Succession, Visitor Aspects of
Resource Management, and Natural History of NW Indiana. The
contributed paper sessions focused on: Geohydrology and
Aquatic Resources, Cultural Resources, Animal Sciences, Air
Quality Monitoring and Effects, Plant Autecology, and General
Plant Ecology.

Wood, W. L. Coastal Sedimentation and Stability in Southern
Lake Michigan. Coastal and Environmental Geology of
Southeastern Lake Michigan; 1976: pp. 1-37.

Note: Geological Society of America.



151. Wood, W. L. Coastal Degradation at Indiana Dunes National
Lakeshore in the Vicinity of Beverly Shores, Indiana: Great
Lakes Coastal Research Laboratory; 1979; Position Paper No.
10. pp. 7. ‘

152. Wood, W. L. Coastal Response to Lake-level Variation and
Storm Wave Occurrence in Southern Lake Michigan. Proc.
Indiana Dunes Res. Conf.; 1986: pp. 71-83.

Seasonal changes in beach profile are caused by seasonal
change in wave conditions incident at the shore. However,
bottom variability immediately adjacent to the beach is
complicated by the modulating effects of seasonal and long-
term lake-level variation. 1In southern Lake Michigan the
inner-bar position actively changes under the influence of
storm waves, but appears to lack a well-defined seasonal
pattern. Conversely, the outer-bar position is seasonally
stable, yet exhibits a long-term movement pattern which is
directly related to mean annual lake-level variation.

153. Wood, W. L. YHydrologic System of the Great Lakes", in
Decisions for the Great Lakes; 1982.
Note: Editors: Res'in, Mark; Daniels. Glenda.

154. Wood, W. L. Indiana Dunes National Lakeshore Pre-Nourishment
Conditions and Recommended Monitor Program: U. S. Army Corps
of Engineers; 1986; Final Report. pp. 78.

155. Wood, W. L. An Introduction to the Shoreline Problems of the
Southern Lake Michigan Coast. Engineering Geology of the
Greater Chicago Area and the South Shore of Lake Michigan;
1979: pp. 47-64.

Note: Association of Engineering Geologists.

Prior to the current period of high lake level, narrow bands
of foredunes commonly occurred between the dune~bluff system
and the lake. These foredunes and wide beaches provided
protection for the dune-bluff system and supplied sand to
active dune fields. During the recent period of high lake
levels on Lake Michigan, the entire shoreline has been
subjected to excessive erosion. In areas where high dunes
and bluffs exist, erosion has been accentuated by
undercutting and slumping of the foreslopes. The presence of
erosion control structures, industrial jetties, and
navigational breakwaters creates additional environmental
pressure on the coastal region. Erosion control structures
range from man-made construction alternatives, designed to
"wall-off" the entire beach frontage from the lake, to the
placement of natural sand nourishment on the beach with the
intent of balancing ongoing rates of erosion. Industrial
jetties are normally built across the coastal zone in order



to transport effluents offshore or to protect coastal
industrial sites. Navigational breakwaters are necessary for
the commercial and recreational boat traffic; however, the
presence of navigational breakwaters causes one of the major
erosion problems in the coastal zone. The region upon which
this field trip focuses is composed of high dunes and bluffs
and is classified, therefore, as a critical erosion area.
One aspect of today’s field trip (Michigan City, Indiana
Dunes National Lake Shore and Mt. Baldy with geologic
history) is to observe some of the previously mentioned
coastal structures and to discuss their impact on coastal
sedimentation and stability.

156. Wood, W. L.; Davis, S. E. Effectiveness and Environmental
Impact of Beach Nourishment at the Indiana Dunes National
Lakeshore: Great Lakes Coastal Research Laboratory; 1978;
Technical Paper No. 10. pp. 24.

157. Wood, W. L.; Davis, S. E.; Weishar, L. L.; Price, C.;
Hagerman, K. R.; Shunk, M. Indiana Dunes National Lakeshore
Monitoring Program: U. S. Army Corps of Engineers; 1978;
Progress Report No. 8. pp. 72.

158. Wood, W. L.; Davis, S. E.; Weishar, L. L.; Price, C.;
Hagerman, K. Indiana Dunes National Lakeshore Monitoring
Program: U.S. Army Corps of Engineers; 1979; Progress Report
No. 10. pp. 24.

159. Wood, W. L.; Davis, S. E.; Weishar, L. L.; Price, C. Indiana
Dunes National Lakeshore Monitoring Program: U.S. Army Corps
of Engineers; 1979; Progress Report No. 9. pp. 61.

160. Wood, W. L.; Davis, S. E.; Weishar, L. L.; Hinze, L. M.
Indiana Dunes National Lakeshore Monitoring Program: U.S.
Army Corps of Engineers; 1980; Interim Report No. 2. pp. 29.

161. Wood, W. L.; Davis, S. E.; Weishar, L. L. Indiana Dunes
National Lakeshore Monitoring Program: U.S. Army Corps of
Engineers; 1982; Final Report. pp. 47.

162. Wood, W. L.; Davis, S. E. Indiana Dunes National Lakeshore
Monitoring Program: National Park Service; 1984; Final
Report. pp. 42.

163. Wood, W. L.; Davis, S. E. Indiana Dunes National Lakeshore
Shoreline Situation Report, Reach 3: National Park Service;
1984; Interim Report. pp. 53.



164. Wood, W. L.; Davis, S. E. Indiana Dunes National Lakeshore,
Shoreline Situation Report: National Park Service; 1986;
Final Report. pp. 330.

165. Wood, W. L.; Davis, S. E.; Weishar, L. L. Potential
Influence of Marquette Park Small Boat Harbor on Nearshore
Hydrodynamics and Sediment Transport: Great Lakes Coastal
Research Laboratory; 1979; Technical Paper No. 11. pp. 18.

166, Wood, W. L.; Magnus, R. R.; Thacker, P. A.; Price, C.;
Weishar, L. L. Indiana Dunes National Lakeshore Monitoring
Program: U.S. Army Corps of Engineers; 1977; Progress Report
No. 5. pp. 58.

167. Wood, W. L.; Magnus, K. R. Microtopography and Possible
Stream Channels on the Shallow Bottom of Southern Lake
Michigan. Journal of Sedimentary Petrology.

Note: Submitted for publication.

168. Wood, W. L.; Magnus, K. R.; Thacker, P. A.; Davis, S. E.;
Meadows, G. A.; Price, C. Performance of Beach Nourishment at
the Indi=n3 None= National Lakeshore: U.S. Army Corps of

Engineers; 1976; Interim Report. pp. 71.

169. Wood, W. L.; Meadows, G. A.; Davis, S. E.; Magnus, K. R.;
Rouch, J. R. An Evaluation of the Effectiveness of Beach
Nourishment and Revetment Structures at the Indiana Dunes
National Lakeshore: U.S. Army Corps of Engineers; 1975;
Progress Report No. 2. pp. 44.

170. Wood, W. L.; Meadows, G. A.; Cox, J. C. The Feasibility of
the Coastal Installations Proposed for West Park and Marina
Development at Michigan City, Indiana: Department of
Geosciences, Great Lakes Coastal Research Laboratory, Purdue
University; 1973; Summary Report. pp. 5.

171, Wood, W. L.; Meadows, K. R.; Davis, S. E.; Rouch, J. R.
Indiana Dunes National Lakeshore Monitoring Program: U.S.
Army Corps of Engineers; 1975; Progress Report No. 3. pp. 55.

172. Woeod, W. L.; Price, C.; Weishar, L. L. Indiana Dunes
National Lakeshore Monitoring Program: U.S. Army Corps of
Engineers; 1977; Progress Report No. 6. pp. 65.

173. Wood, W. L.; Thacker, P. A.; Davis, S. E.; Magnus, K. R.;
Rouch, J. R. Indiana Dunes National Lakeshore Monitoring
Program: Army Corps of Engineers; 1976; Progress Report No.
4. pp. 55.



174, Wood, W. L.; Weishar, L. L. Beach Response to Long Period
Lake-level Variation. Proc. 19th Int. Conf. on Coastal Eng.;
1984; 19: pp. 1571-1583. ’

A 4-year set of beach and offshore profiles, measured at
monthly intervals, is evaluated to determine the effect of
wind-wave forcing and long period (1 year or greater) lake-
level variation on beach profile change in the "tideless"
Great Lakes. This evaluation indicates two distinct regions
of change in the beach and nearshore area of these profiles.
The beach-berm region responds directly to lake-level
modulation of wind-wave forcing. This response occurs on two
time scales (seasonal and long period), but always in direct
relation to mean lake-level variation. The inner-bar
actively changes under the influence of wind-waves, but
appears to lack a well-defined seasonal pattern. Empirical
eigenfunction analysis is applied to these data in order to
statistically quantify the significance of these observed
changes. This analysis provides confirmation of a
hypothesized long-period (years) variation of the beach and
berm in direct response to the lake-level variation.

175, Wood, W. L.; "=ishar, L. T.. Tmnarct of Long Period Water
Level Fluctuations on Beach and Nearshore Changes in the
Great Lakes. EOS; January 19, 1982; 63(3): 22b-9.

Note: Abstract.

A fifteen year data set of nearshore beach and bathymetric
profiles obtained along the southeastern shore of Lake
Michigan has been analyzed using the method of empirical
eigenfunctions. This analysis identified two primary modes
of spatial variation. One is a dominant long period mode,
while the other is a short period mode. A similar analysis
of 120 years of monthly mean lake level records indicated two
major long period trends in the record. These two long
period trends are shown to be the probable sources of
physical forcing of the beach and nearshore profile change.
This forcing is the result of long term modulation of local
mean and wind-wave fields by the monthly mean lake level.

176. Wood, W. L.; Weishar, L. L.; Price, C.; Davis, S. E. Indiana
Dunes National Lakeshore Monitoring Program: U.S. Army Corps
of Engineers; 1978; Progress Report No. 7. pp. 58.



177. Wood, W. L.; Weishar, L. L. Influence of Lake Level
Variation and Storm Waves on Coastal Stability (invited
paper). Proc. 3rd Workshop on Great Lakes Coastal Erosion and
Sedimentation; 1982: pp. 63-66.

Seasonal changes in beach profile caused by changes in
incident wave conditions have long been recognized on most of
the world’s sandy coastlines. However, seasonal changes in
the offshore region immediately adjacent to a beach are less
well understood. Since wind-waves are a primary energy
source in this offshore region as well as on beaches, it is
presumed that related seasonal changes may be observed on
both. During the past 4 years a set of precisely measured
offshore and beach profiles has been collected at monthly
intervals along the southeastern shore of Lake Michigan. The
four years of bathymetric profile data were initially
evaluated in order to identify dominant areas of profile
change. This evaluation indicated three distinct areas of
profile change: the beach and berm, the inner-bar, and the
outer-bar region. Each of these regions was found to vary
independently of the other two. 1In order to evaluate impact
of storm waves on beach and offshore response a series of
profiles were collected on 2 to ¥ day intervals durina one
month periods in spring and fall 1978 and 1979. During each
survey period observations were made (at three hour
intervals) on wind speed, wind direction, and wave height.

178. Wood, W. L.; Weishar, L. L.; Davis, S. E. Storm Impact on
Systematic Changes in Beach and Nearshore Topography. Proc.
2nd Conf. on Scientific Research in the National Parks; 1979:
pp. 101=110.

Changes in beach and nearshore topography have been
monitored, for the past five years, along a section of
coastline at the Indiana Dunes National Lakeshore. Empirical
eigenfunction analysis of beach and nearshore data have shown
that topographic changes are systematically related to
seasonal wind wave and lake level variations. Anomalous
variations in these periodic, systematic beach and nearshore
topographic changes indicated that the eigenfunction analysis
was sensitive to episodic events. A detailed analysis of
topographic changes, at close time intervals, has shown that
storm events are readily detected as significant variations
in the temporal eigenfunction, weighted by its corresponding
eigenvalue. Most significant in these results is the
suggestion that storm impact on a coast can be predicted, in
a statistical context, from climatolocgical data.
Specifically, these climatological data can be used to
develop a probability distribution of episodic storm events
and their intensity. Since this distribution is the episodic
portion of the “forcing" on the second eigenfuncticon (wind



waves and currents), it can be used to predict changes in
beach and nearshore topography. Herein lies the potential to
develop models capable of predicting both periodic and
episodic changes in topography for sandy coastlines of the
Great Lakes.

179. Wood, William L. Coastal Response to Lake-Level Variation
and Storm Wave Occurrence in Southern Lake Michigan. First
Indiana Dunes Research Conference
Subtitle: Indiana Dunes: A Century of Scientific Inquiry
Proceedings: Symposium on Shoreline Processes; May 1-3, 1986:
pp. 23-33.

Seasonal changes in beach profile are caused by seasonal
change in wave conditions incident at the shore. However,
bottom variability immediately adjacent to the beach is
complicated by the modulating effects of seasonal and long-
term lake=level variation. In southern Lake Michigan the
inner-bar position actively changes under the influence of
storm waves, but appears to lack a well defined seasonal
pattern. Conversely, the outer-bar position is seasonally
stable, yet exhibits a long-term movement pattern which is
directlv related to mean annual lake-level variation

180. Wood, William L.; Davis, Stephen E. (Great Lakes Ccastal
Research Laboratory). Indiana Dunes National Lakeshore
Situation Report. Subtitle: Shoreline Situation Report; 10-
1-86. '

Note: Covers Indiana Dunes National Lakeshore Property.
Coastal parameters and characteristics, coastal processes.

181. Wood, William L.; Davis, Stephen E. A Perspective on the
Present and Future Conditions of the Indiana Dunes National
Lakeshore Coastline. First Indiana Dunes Research Conference
Indiana Dunes: A Century of Scientific Inquiry
Proceedings: Symposium on Shoreline Processes; May 1-3, 1986:
pp. 34-46.

The recently completed Indiana Dunes National Lakeshore,
Shoreline Situation Report provides detailed description and
analysis of historic and present coastal conditions.
Detailed beach and offshore survey data from 1966 to present
indicate that changes in relative coastal stability may be
more dramatic in offshore areas than on the shore. This
result is most dramatic at and downrift from coastal
engineering structures. Coastal recession rates are highly
variable over short horizontal lengths of coastline and do,
therefore, require careful consideration with respect to
long~-term prediction. Consideration of present coastal
conditions raises some difficult guestions with respect to
long~term management of IDNLS shoreline.



182. Wood, William L.; Gutschick, Raymond C.; Gonsiewski, James
(Western Michigan University, Dept. of Geology). Field Trip
Guidebook: Coastal and Environmental Geology - Subtitle:
Southern Lake Michigan; 1-1-76; Kalamazoo.

Note: Covers Southern Lake Michigan, Mt. Baldy Indiana.
10th Annual Meeting- Geological Society of America.

183. Wood, William L.; Hoover, Julie A.; Stockberger, Todd M.;
Zhang, Yan (Great Lakes Coastal Research Laboratory, Purdue
University). State of Indiana Coastal Situation Report
Subtitle: Coastal Situation Report; 6-1-88.

Note: Covers shoreline of Indiana.
Comprehensive erosion, structure, processes review.

184. Wood, William L.; Madalon, Leonard J.; Wood, Christine L.
(SEACO Inc. West Lafayette, Indiana). NIPSCO Beach
Nourishment Sediment Evaluation for Southern Lake Michigan
Subtitle: Final Report; 6-1-90; Final Report.

Note: Covers NIPSCO Bailly plant, NIPSCO Michigan City plant
* Not available for distribution.



RECREATION

185. The Abonmarche Group (For the Lake Michigan Marina
Development Commission). Estimate of the demand for
recreational boat slips along the Lake Michigan Shoreline in
northern Indiana.; Aug. 1990.

Note: reprint.

An analysis of recreational boating characteristics in the
northern Indiana area. A survey of existing, planned and
proposed marinas along the shoreline including study of the
number of slips by length and purchase or rental prices.
Estimation of the potential demand for new recreational boat
slips for the period of 1990 through 1995, as well as an
estimate of overall demand for the year 2000. Preparation of
findings and conclusions pertaining to changes in market
conditions and trends.

186. Absher, J.D.; Collins, J.R. Southern Lake Michigan
Sportfishery: Angler Profiles and Specialization Index for
Illinois and Indiana; 1987: University of Illinois, Urbana-
Champaign, IL; ISSN: IL-IN Se- Grant.

Sportfishing is a major pursuit of many people that frequent
Lake Michigan. Besides the intangible benefits it affords
anglers, it contributes to the economic growth of the Lake
region. The goals of this project were to provide baseline
data on the use of the SIM sportfishery and to further refine
and test the concept of recreational specialization. Results
from this study have begun to develop a profile of the
Illinois and Indiana SLM (southern Lake Michigan) angler and
to develop a SLM angler taxonomy useful to many of the Lake’s
sportsfishing providers. With need for more definitive
information about the SLM angler, the first objective of this
study was to provide seperate profiles for the Illinois and
Indiana SLM angler. The profiles consisted of over 220 items
covering 13 major areas of inquiry. Each state was treated
seperately and completely. The results were not easily
encapsulated. The reader is referred to the table of
contents for specific angler characteristics of interest
(sociodemographics, fishing and behavior habits, motivations
and satisfactions, management preferences, health risks, and
non-southern Lake Michigan anglers). This angler taxonomy
(low specializaion anglers, medium specialization anglers,
and high specialization anglers) has provided evidence not
only that there is an inherent diversity of behaviors,
preferences, and motives within the realm of sportsfishing,
but that this diversity can be systematically explained in
terms of an activity specialization scale based on five
characteristics of motivation. The specialization scale can
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help in managing the SLM angler population. To treat SLM
anglers as a homogeneous unit could be misleading and could
also fail to provide optimized benefits for obviously
distinct segments of this angler population.

Bartholomew, Wayne ; Joray, Paul ; Kochanowski, Paul. An
Analysis of the Economic Impact of the Marinas and Launching
Facilities in Michigan City on the Michigan City Econony.
[(Report for the Michigan City Port Authority.]. Michigan
City, IN; April 1981.

Note: 2 copies.

The marinas and boat launching facilities are an integral
part of the Michigan City economy. The purpose of this
research project is to estimate the economic impact of these
facilities and boating in general on the Michigan City
economy. The total impact is measured by using the export
base model to project flow of income throughout the Michigan
City economy that results from the direct income gains.

Three major conclusions can be drawn from our analysis of the
impact of boating upon the Michigan City economy. First, the
impact upon the economy is substantial, ranging from
anmmravimately $13.4 million annually to approx. “17.4
million. This latter figure includes the estimated special
impacts. Secondly, the impact upon the economy is extremely
widespread. It is fair to say that anyone who sells either a
product or service in Michigan City and anyone who works for
a company that sells a product or service in Michigan City
benefits from boating. Third, the lakeshore is an important
resource that holds considerable comparative advantage for
Michigan City vis-a-vis other cities in Indiana. This
resource can make a major contribution to the Michigan City
economy and to its residents if it is carefully developed.
The impact of boating upon the Mich. City economy is
substantial. Our surveys estimate that private marinas and
events (Coho Club and Shriners Salmon Derby) contribute a
direct economic impact of about $2.4 million, an indirect
income impact of $2.1 million and a total impact of $4.5
million. We estimate that the public marinas and launching
facilities generate a direct impact of $2.5 million, an
indirect impact of $2.3 million, and a total impact of $4.8
million. Michigan City’s In The Water Boat Show is estimated
to have a $4.1 million impact. Finally, the families who own
year round and summer homes for boating-related activities,
and whose imcome is from outside of Michigan City, contribute
an income impact of approximately $1.3 million. Thus the
total impact is nearly $15 million annually. Many people in
the community view the benefits from activities like boating
as accruing only to those who use the facilities or sell
goods and services directly to the users. However, virtually



everyone in Michigan city benefits in some manner from the
$15 million in extra income brought into the community. It
is true that the income goes initially to those who sell
directly to boaters, but the income is soon spent on other
items, thus increasing the incomes of other Michigan City
residents, and also contributes to the local tax base.

188. Chicago District Economics Branch (Department of the Army,
Chicago District, Corps of Engineers). Lake Michigan Regional
Boating Study and Analysis. DRAFT. Chicago, IL: ACE; May
1973,

Note: CZM.

This study is a comprehensive economic analysis of the need
for small boat harbors on Lake Michigan. It includes
descriptive, analytical, and gquantitative material relevant
to small boat harbor studies. The first objective was to
describe and analyze the present patterns of boating on Lake
Michigan via the information provided by a sample survey of
boaters in the region. The second objective was to estimate
the change in demand for Lake Michigan boating facilities.

189. City .f£ Hammond; Wv~hree Acgociates. Hammond Marina Access
Study. Final Report.; August, 1980; Project Indiana CZ084-
80-04.

Note: NRPC.

The Lake County Park and Recreation Board has proposed the
developmnent of a 200-600 boat marina to be located on the
Lake Michigan shore of the City of Hammond. A major concern
of the City of Hammond is providing access to the site which
is safe and convenient for marina users and which produces a
minimum of disruption in existing traffic patterns and
commercial, industrial and residential uses in the area.

190. Commercial and Recreational Harbor Dredging Task Force.
Great Lakes Commercial and Recreational Harbor Dredging:
Issues and Recommendations; 1988.

Note: Mich. City.
Final Report to the Great Lakes Commission.

191. Conxroy, Kathleen/Lake County Parks and Recreation Department
(For the Lake County Indiana Parks and Recreation Board).
Park & Open Space Plan 1988. Lake County, IN.: Lake County
Parks and Recreation Department; July 1988.

Note: reprint.

A complete and useful guide for the long range development of
a county park system. This plan will set forth goals,
policies, and standards to meet county open space and
recreation needs to the year 2010. This plan will also
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193,

194,

provide the Park Board with a blueprint for acquisition and
development of recommended county park sites.

Crowe Chizek and S. B. Friedman & Company (For City of Gary,
Indiana). Market Analysis For A Proposed Marina In Gary,
Indiana.: Crowe Chizek and S. B. Friedman & Company; Oct.
1991.

Note: reprint.

The site, located at the eastern lakeside portion of the USX
property near the public boat launch, is suitable for marina
development if planned improvements and management actions
address several physical limitations and environmental
conditions which need to be ameliorated.

D’Appolonia Consulting Engineers, inc. (For Lake County
Parks and Recreation Board, Crown Point, IN). Draft
Environmental Impact Assessment, Gary Marlna Slte., 1976;
Project No. MW76-726.

Note: NRPC.

The proposed Marquette Park Small Harbor, referred to here as
Gary Marina is located at the lakefront on the southern shore
of Lake Michigan in Gary ~ity, Lake Countv. IN. The
objective of the proposed Gary Marina is to provide the
citizens of the region, particularly of Lake County, with an
access to Lake Michigan, a natural resource that has limited
accessibility for public use in Lake County. Should the
marina project be implemented it will offer opportunity for a
harbor of refuge, boating, fishing, swimming, water skiing,
picknicking, nature walks, and other outdoor recreation
activities.

D‘Appolonia Consulting Engineering, Inc. (For Lake County
Parks and Recreation Board, Crown Point, IN). Draft
Environmental Impact Assessment. Hammond Marina Site.; 1976;
Project No. MW76-726.

Note: NRPC.

The proposed Hammond Marina site is located in Hammond, Lake
County, Indiana, on the southern shore of Lake Michigan. The
objective of the proposed projects are directly concerned
with the quality of life, community services and maximum
development of potential recreational sources in support of
individual needs as well as to fulfill specific public
demands. There will be provisions for boating, fishing,
biking, swimming, water skiing, nature walks, picknicking,
etc.



195.

Dawson, C.P., Lichtkoppler, F.R. and Pistis, C. The Charter
Boat Fishing Industry in the Great Lakes; 1988: Presented at
the 50th Midwest Fish and Wildlife Conference, Columbus, OH.
Note: 3 copies. :
An overview of the charter boat fishing industry was compiled
from studies in the Great Lakes States of Wisconsin,
Illinois, Indiana, Michigan, Ohio, Minnesota, and New York:
The revitalization of the warm and coldwater fishery resource
in the Great Lakes was spurred by the stocking of five
salmonoid fish species in the 1960’s and 1970‘s and
management efforts that enhanced wild fish stocks. Since
1975, the Great Lakes charter boat industry grew from several
hundred boats-for-hire to over 3,000 boats by 1988. The
average charter vessel was a single engine, gas powered
craft, 25’=30° in length and capable of carrying six
passengers for hire to fish with hook and line. The average
estimated capital investment for the boat, fishing equipment,
and trailer/truck was $34,0000 to $47,000 in 1985-87.
Captains took an average of 42 to 70 charter trips from April
to Oct. during the 1985-87 seasons. The three most important
attributes customers sought in a charter boat captain were
hosnitality skills, ability to locate fish, »nd boating
safety. Many other factors were of less importance (e.g.,
catch trophy fish, charter price). Charter boat selection
was influenced by reasons for chartering: challenge and
excitement, relaxation, to enjoy nature and the lakes, and
chance to get away. Total trip expenditures by charter boat
fishing customers totaled $5.3 million in Minnesota (1988)
and went as high as $59.5 million in Michigan (1985) with
approximately 40 percent being spent within 10 miles of the
charter boat dock. Operating expenses dgenerally equal
revenues generated for businesses running the average number
of charters per year. Only charter businesses with 61 or
more trips generated sufficient revenues to equal operating
and capital expenses; approximately 20% of the businesses in
Ohio and New York run more than 61 charters per season.
Charter boat operations took in revenues ranging from $1.1
million in Minnesota (1988) and $44 million in New York
(1986) to $6.4 million in Ohio (1985) and $13.8 million in
Michigan (1985). While continued slow growth of the industry
is anticipated, many challenges and issues face the industry:
(1) marketing improvements; (2) demographic changes in the
population base; (3) changing preferences and expectations of
charter fishing clients; (4) quality and quantity of
warmwater and coldwater fishery resource; (5) toxic
contaminants in fish; (6) changes in coldwater fish stocking
programs; and (7) changes in U.S. Coast Guard and state
charter boat licensing programs.



196. Department of Parks & Recreation - City of Whiting, Indiana,
and the State of Indiana/State Planning Agency -
Indianapolis, Indiana (Department of Parks & Recreation/State
of Indiana/State Planning Agency). Whiting Park Shoreline and
Park Development Study.; July 1980.

Note: reprint.

This report summarizes the investigations and findings
related to the technical and economic development of the
required park facilities. Plans to develop an expanded beach
area for Whiting Park are presented and conceptual
alternative plang for the overall development of the park
waterfront and park access are prepared. Critical project
‘elements are addressed and cost estimates for the development
alternatives have been prepared. The alternatives have been
evaluated from technical, economic, functional, and aesthetic
criteria. The end product of the study is the recommendation
of the most favorable park development alternative.

197. Donohue Engineers and Architects. Introducing the Robert A.
Pastrick Marina. East Chicago, Indiana. Sheboygan, Wisconsin:
Donohue; 1987.

N-*e: CZM.

When the steel industry faltered in the early 1980s,
thousands of steelworkers were laid off in East Chicago,
Indiana. Facing high unemployment, failing businesses, and
fewer alternative occupational opportunities, the community
looked toward its lakefront - an unused, untapped natural
resource. East Chicago resolved to have an operating marina
for the 1987 boating season and hired Donohue in 1985 to turn
that idea into reality. The Robert A. Pastrick Marina
officially opened July 31, 1987. This report contains
pictures and plans of this marina.

198. The East Chicago Park & Recreation Board (For the United
States Department of the Interior Urban Park and Recreation
Recovery.). Local Recovery Action Program. South Holland,
Illinois: Paul H. Handing & Associates; 1992.

Note: reprint.

The East Chicago Park and Recreation Board of East Chicago,
Indiana has a vision to make their city the best possible for
all of their citizens. The first step has been taken by
developing a 5-year Comprehensive Park and Recreation Plan
which has been submitted to the state of Indiana. Last year
a R.A.P. Plan was submitted for Nunez Park & Pool.
Construction will be underway this year. This report, which
deals with a new recovery action program for the City of East
Chicago, Indiana, is an important continuing step in the
process.



199. Environmental Assessment (For the City of Portage Port
Authority). Environmental Assessment: Marina Development on
the Burns Waterway System. Chicago, Illinois: Howard Tammen
Needles & Bergendoff; 1991.

Note: reprint.

The Environmental Assessment considers the potential impacts
of the projects on natural and cultural resources, and the
socio~economic and physical environment. Special attention
was focused on wetland, water quality and impacts on the
waterway system.

200. Gary, Indiana Parks & Recreation. Parks & Recreation
Comprehensive Plan Update, Gary, Indiana, 1990-1995. Gary,
Indiana: Parks and Recreation; 1990-1995,

Note: reprint.

This revised 1990 Park Plan has been compiled to include
current statistics and information concerning park and
recreation facilities in order to effectively and efficiently
address the problems of the expansion of and the
rehabilitation of the Gary Department of Parks and
Recreation.

201. Globetrotters Engineering Corp.; Warzyn Engineering, Inc.
Schematic Design and Cost Estimates. Gary/Marquette Park
Marina, Indiana Dunes National Lakeshore.; 1982.

Note: NIRPC.
An early report including alternative sites for the marina.

202. Hill, C¢. L., B. J. Ryan, B. A. McGregor, and M. Rust (For
the U.S. Department of the Interior, U.S. Geological Survey,
National Park Service). Our Changing Landscape - Indiana
Dunes National Lakeshore. Denver, CO.: U.S. Government
Printing Office; 1991; U.S. Geological Survey Circular 1085.
Note: reprint. Free on application to the Books and Open-
File Reports Section, U.S. Geological Survey Federal Center,
Box 25425, Denver, CO. 80225.

Earth-science information provides us with estimates of
extent and rates of change. We need this information to
transform the challenges presented here into opportunities
for locating new or additional land, water, and mineral
resources; for emphasizing prevention of contamination rather
than cleanup; and for lncrea51ng our ability to live in
harmony with nature.
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203.

204.

Holm, Nancy Peterson. Inventory of Lake Michigan Research
Projects: 1984-1987. Champaign, IL: Department of Energy and
Natural Resources, Illinois State Geological Survey; 1987.

A review was conducted to assess the existing research
programs of various agencies and universities working on Lake
Michigan.

Holm, Nancy Peterson; Morgan, Beth McArdle. Lake Michigan
Bibliography: 1860-1988 Geological and Physical Processes.
Champaign, IL: Department of Energy and Natural Resources,
Illinois State Geological Survey; 1988.

This bibliography covers research publications from 1860 to
mid-1988 on geological and physical processes in Lake
Michigan.

205. Holm, Nancy Peterson; Morgan, Beth McArdle. Lake Michigan

206,

207.

Bibliography=Volume 2: 1977-1986. Champaign, IL: Department
of Energy and Natural Resources, Illinois State Geological
Survey; 1989b.

A bibliography was compiled of all research literature on
Lake Michigan covering the subjects of bioclogy, chemistry,
a20logy, physical limnology, meteorclogv hydrology,
management, socio-economics, and recreation.

Holm, Nancy Peterson; Morgan, Beth McArdle. Lake Michigan
Bibliography-Volume 1: 1960-1976. Champaign, Illinois:
Department of Energy and Natural Resources, Illinois State
Geological Survey; 1989a.

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.

Indiana Dunes National Lakeshore / Indiana (For the U.S.
Department of the Interior / National Park Service). General
Management Plan / Indiana Dunes Natinal Lakeshore / Indiana.;
1980.

Note: reprint.
The trend of growing awareness of the importance of creating
national parks near urban areas.
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208. Indiana Department of Natural Resources (For Indiana State
Planning Services Agency). Public Access to the Indiana
Shoreline of Lake Michigan and Tributaries -Subtitle:
Recreation; 4-30-79; Technical Report No. 305.

The purpose of the Public Access Study is to assess the
Indiana shorefront of Lake Michigan for public recreational
access, and to provide the necessary information for the
development of state policy as determined by the Executive
Council of the State Planning Services Agency. Principal to
the study is the demand, supply and shortage analysis for
each major recreation opportunity in the shoreline area.

209. Indiana Department of Natural Resources, Division of Outdoor
Recreation. Indiana Outdoor Recreation: An Assessment and
Policy Plan for 1989-Draft [unpublished report].
Indianapolis, IN.; 1988.

210. Indiana DNR Outdoor Recreation, Fish and Wildlife (DNR).
Guidelines for Indiana Waters: A Fishing and Boating Access
Program; 6-=1-89.

Notebook of requirements.

211. Johnson Johnson & Roy (For the City of Portage/Portage Port
Authority). Burns Waterway: Boat Capacity Study. Ann Arbor,
Michigan: Johnson Johnson & Roy/inc.; Oct. 1990.

Note: reprint.

A boat capacity study for the Burns Waterway and related
portins of the East and West Branches of the Little Calumet
River in Portage, Indiana. Channel geometry, volume of boats
in use, boat speeds and sizes, and boat slip and launch
pattern provided a means of assessing the reliability of the
analytical results.

212. Johnson, Johnson & Roy, Inc. (Ann Arbor, MI). East Chicago
lakefront study East Chicago., Indiana. Conceptual Design
Plan.; April 1978. NRPC.

Note: Summary record of critical concepts from project
meetings held in East Chicago, Nov. 3, 1977, and Jan. 5,
March 16, and May 4, 1978.

The purpose of this report is to identify development
opportunities which optimize citizen use and appreciation of
East Chicago Indiana’s Lake Michigan shoreline. Recent
recreation use patterns at Jeorse Park suggest that the
existing facility does not encourage local residents to take
full advantage of this limited and unique natural resource.
Johnson, Johnson & Roy of Ann Arbor, MI., were retained by
the city in January, 1978, to prepare a Conceptual Design
Study and Plan. This plan not ornly recommends broad
recreation opportunities, but also identifies methods for



maximizing existing and desired uses. Economic evaluation
and funding recommendations also included in the study assist
in project implementation. This report graphically records

and explains the proposed concept design plan and how it can
be implemented.

213. Johnson, Johnson & Roy, Inc (Ann Arbor, MI.). Gary Indiana.

Marina and Waterfront Development.; 1987.

Note: NRPC.

The objective of this memorandum is to develop a technical
data base for use in the planning and design of the proposed
Gary, IN, waterfront and marina development. Conclusions
have been drawn from numerous prior studies to formulate a
strategy that will allow for the creation of a desirable and
achievable waterfront development. Upon the foundation of
this data-gathering and analysis effort, the design team can
begin to chart a course toward creating appropriate design
guidelines, a preferred development program, and an
implementation strategy to guide the city of Gary in

achieving its aspiration of creating a first class waterfront
development.

214, Johnson, Johnson & Roy Inc. Jeorse Park. Road Access Study,

East Chicago, Indiana; July 1980.

Note: CZM.

Jeorse Park is East Chicago’s only lakefront public open
space. Its unique character demands that every effort be
taken to realize the full recreational potential of this
facility. Currently underutilized, the "East Chicago
Lakefront study" identified how Jeorse Park should be
improved. Marina and boating facilities, passive play areas,
walkways and beach, fishing areas, and new parking lots and
service roads are proposed. Although Jeorse Park can readily
accomodate these activities and potentially attract greater
numbers of users, the Park is difficult to reach. The Park
user must either negotiate the intense traffic activity
during these periods, or plan to use the facilities during
slack hours. It is the purpose of this study to identify
what alignments might be feasible from a conceptual design
standpoint to rectify this accessibility problem.



215. Koch, Robert A., Fisheries Biologist (Fisheries Section;
Division of Fish and Wildlife). Commercial Catch Monitoring
in the Indiana Waters of Lake Michigan. July, 1978 - May,
1979. Indianapolis, IN: Indiana Department of Natural
Resources; 1979.

Note: CZM.

The major objectives of this project were to: 1) Determine
the total catch (number and weight) by species of the two
full time commercial fishermen operating in Indiana waters;
2) Determine the incidental catch of salmonids; 3) Determine
population characteristics of yellow perch in the commercial
catch and; 4) Determine the reliability of the commercial
catch reporting system. Results and recommendations of this
study are included.

216. Koch, Robert A. (Fisheries Section; Indiana Department of
Natural Resources). A Creel Survey of the Indiana Waters of
Lake Michigan. June 1978 - May 1979. Indianapolis, IN:
Division of Fish and Wildlife; 19789.

Note: CZM.

The major objectives of this project were to: 1) Determine
fish harvest by all sport fisheries “"lcng the Indiana
shoreline over a one year period. 2) Determine the
feasibility of developing an alternative method for data
expansion. Tables display the results of this survey, and it
is recommended that efforts be continued to computerize the
Lake Michigan creel survey.

217. Lehman & Lehman, Inc. (For Hammond Park and Recreation
Board). Hammond ‘91/'95 Park and Recreation Master Plan
Update. Marion, Indiana: Lehman & Lehman, Inc.; 1990.

Note: reprint.

Statements of policies and objectives to help define the role
and function of the Hammond Park and Recreation Department to
enable it to meet the challenge of providing sufficient open.
space and facilities for the leisure time needs and interests
of all residents as well as to enhance the physical and
social characterisitics of the Hammond community.

218. LMMDC (Lake Michigan Marina Development Commission). Lake
‘Michigan Marina Development Commission, Annual Report
Subtitle: Annual Report (12 months ended June 30, 1987); 6-
1-87; Annual Report 1987.

219. LMMDC (Lake Michigan Marina Development Commission). Lake
Michigan Marina Development Commission, Annual Report
Subtitle: Annual Report (12 months ended June 30, 1988); 6-
1-88; Annual Report 1988.



220. LMMDC (Lake Michigan Marina Development Commission). Lake
Michigan Marina Development Commission, Annual Report
Subtitle: Annual Report (12 months ended June 30, 1989); 6-
1-89; Annual Report 1989.

221. LMMDC meeting (News). Lakefront Development - Subtitle:
Reprint Post-Tribune, March 1988; 3-1-88.
Note: Covers articles on marina development.

222. Musser, D.; Smidley, S. (Illinois-Indiana Sea Grant Progranm,
Urbana-Champaign). State and Federal Requlations Related to
Boating on Lake Michigan. Urbana-Champaign, IL: I-ISGP; Oct.
1985. (Rep. Il.=-In. Sea Grant Program).

Note: 3% pp.

The topics covered in this report include registration and
titling of vessels, equipment requirements, operation
requirements and basic rules of the road. Regulations
governing charter boat or commercial boat operations are not
included.

223. Peterson, T.E. (Midwest Research Inst., Kansas City, Mo.).
Litera+uras Pevisw of surveys methodologies inventories ind
analyses pertaining to recreation boating beaches commercial
fishing and charter boat operation in the Great Lakes.
bibliography in: Citations from the NTIS Bibliographic
Database =-Recreational Boating (Jan 79 - Sep 88): U.S. Dept.
of Commerce, National Technical Information Service (NTIS).
Note: p. 83.

The Great Lakes Basin provides a good quality of life through
its beautiful scenery, fishing, swimming, power boating, and
sailing, as well as through the agricultural, mining,
manufacturing, power, and transportation industries. This
bibliography presents a review of the literature that was
developed as a part of a study conducted by Midwest Research
Institute (MRI) for the Buffalo District U.S. Army Corps of
Engineers. The overall objective of the study was to
determine the effects proposed water level reqgulation plans
would have on certain Great Lakes beaches, boating
facilities, commercial fishing and charter boat operations.
In addition to utilizing two national computerized literature
services, a number of state, university and local sources
were examined. For the purpose of clarification, the various
studies, findings, and methodology examined during our search
are categorized as follows: (1) Marinas and Boating; (2)
Beaches and Swimming; (3) Commercial Fishing and Charter
Boating; (4) Demand Analysis; (5) Cost-Benefit Analysis; and
(6) Miscellaneous Studies.



224. Piechota, A. M.; O’Leary, J. T.; Fischer, B. C. Recreational
Boating in Indiana. West Lafayette, IN: Purdue University,
Indiana Agricultural Experiment Station; 1989; Station
Bulletin #574.

Recreational boating is the nation‘’s fourth largest leisure
industry and represents a major recreational activity in
Indiana. In 1987, there were over 200,000 motorized boats
registered with the Indiana Department of Natural Resources.
This was a significant increase over the number of boats
registered in 1986. There were also thousands of
unregistered boats such as sailboats, cances, and rowboats.
With over 30% of the population participating in boating
activities (Indiana Department of Natural Resources, 1987),
Indiana‘s 1986 boating-related purchases totaled $153
million. Indiana has over 400 boating-related businesses,
with approximately 29,000 Hoosiers employed in positions
either directly or indirectly related to boating.
Furthermore, the national growth trend of 10 million new
participants annually is reflected by the 30-1200 percent
five year sales increase reported by Indiana Business. This
results from an increase in the number of boats sold and a
trend toward- larger, more exbensive boats,

225. Poulin, K. A.; Haynes, J. M. cConstruction Techniques,
Environmental Impacts and Laws/Regulations for Recreation
Development on the Great Lakes: An Annotated Bibliography and
Discussion of Critical Needs in New York; 1986.

Note: 2 copies.

The objectives of this project were to: 1) develop an
annotated bibliography that reviews coastal recreation
development practices and relevant environmental impacts,
mitigations, laws and regulations, especially for the Great
Lakes, 2) evaluate the results of Objective 1 to determine a)
whether major gaps in technical/environmental knowledge exist
and b) whether sufficient information currently exists to
rationally plan coastal development (short-term vs. long-term
vs. cumulatively) on the Great Lakes generally, and Lake
Ontario specifically. Perceived long-term/cumulative
environmental damage could ultimately ruin many recreation
opportunities as well as permanently damage coastal
resources. It is important that engineers, builders,
developers, resource managers, administrators, politicians
and citizens be able to consider all of the alternative means
of achieving desirable social goals in the coastal zone.

With existing knowledge, improved evaluation tools, better
planning and regulatory organization, proper decisions can be
made to modify or aveid those projects for which the social/
environmental cost is too high. The key remaining questions
are whether or not our society and its subunits will 1) agree



upon and implement long-term, environmentally sound goals for
the coastal zone and 2) spend initially greater time, effort
and money to evaluate and mitigate long-term and cumulative
impacts, so as to optimize sustainable coastal resource
benefits.

226, Ralph Burke Associates (For: Lake County Parks and

Recreation Board, Crown Point, Indiana). Lakeshore Park &
Marina Master Plan Development, Lake County, Indiana. Park
Ridge, IL 60068: Ralph Burke Associates; March 1976; Project
No. 7528.

Note: C2ZM.

Ralph H. Burke Associates has been authorized by the Lake
County Park and Recreation Board to prepare the initial phase
of a Lake County Lakeshore Park and Marina Master Plan
Development. This report will constitute the Phase I portion
of a five phase unilateral contract to include a Master Plan
development for a park and marina, environmental assessment,
financial feasibility analysis, design and construction
services and project representation.

227. Ralph Burke Associates (For: I.~Vve County Parks and

228.

Recreation Board, Crown Point, IN). Park and Marina Master
Plan Study, Lake County, Indiana. Preliminary Draft Report.
Park Ridge, Illinois 60068: Ralph Burke Associates; 1982;
Project No. 81040.

Note:. CZM.

Based upon the inabililty to acquire the NIPSCO property as a
marina site, the Lake County Parks and Recreation Board has
authorized Ralph Burke Associates to prepare this site
selection and master plan study for a park and marina to be
located between the existing NIPSCO property on the west and
Whiting City Park on the east. The boating demand for the
1976 report "Lakeshore Park and Marina Master Plan
Development®” is also to be updated based upon changes in
boating ownership that have occurred since the original
marina master plan study was published.

Samdahl, D. M. 1987 Survey of Charterboat Operators on
Southern Lake Michigan; 1988; (IL-IN-SG-R~88~1): University
of Illinois, Urbana-Champaign, IL; ISSN: Illinois-Indiana Sea
Grant.

A guestionnaire was developed that incorporated aspects of
the other Great Lakes charterboat surveys as well as issues
unigque to charterboat operators on southern Lake Michigan.
The results of the survey are reported and discussed. The 142
respondants to this mailed survey represent about half of the
charterboat operators in Illinois and Indiana. In general,
these captains are primarily middle-aged married men with a



fairly high level of education. Most charter businesses were
organized as a sole proprietorship; half hired crew members
in addition to the owner/operator. Charter businesses were
generally in operation on a part-time basis even during the
busiest time of the year (May, June, and July), and captains
mostly received only a small share of their income from
chartering, averaging $8,000 per year. Only one boat was
‘used in most businesses; that boat was devoted primarily to
chartering and not often used for other purposes and was an
average 10 years old, 29 feet long, and could carry six
passengers. Average fees charged were $220 for a half-day
trip and $320 for a full-day. Multiplying average revenue
from fees by the total number of charterboat operators in
Illinois and Indiana, we can estimate the total regional
revenue generated from fees to be $2.5 million dollars.
Charter operations typically reflect an owner/operator with
one boat who makes a few trips a week for five or six months.
Although this work contributes only a small amount to the
annual income of most operators, the total regional impact is
enormous.

229. Seketa. Genrge; Schoonveldt, Michael, Investigator-s. Lake
Michigan Breakwater & Pier Report: House Bill 1069: Division
of Fish and Wildlife.

Note: copy obtained from George Seketa.

This report studies the feasibility of constructing fishing
piers or modifying existing breakwater facilities to
accomodate shore line fisherman. Good dependable shoreline
fishing opportunities for salmon, trout, and perch fishing
along the Lake Michigan Shoreline is fairly restrictive
throughout the total Indiana Lake Michigan Shoreline. The
greatest potential for development of permanent shoreline
fishing opportunities exists at the Port of Indiana, Midwest
Steel, and Jeorse Park and Buffington Pier areas. Usage,
construction costs, and federal funds are some of the topics
discussed in this report.

230. Somersan, A. Impacts of Recreation in the Coastal Zones:
Economic Impact and Needs of Wisconsin’s Great Lakes Boaters-
1975. Madison, WI: Wisconsin Univ.-Madison; 1976; NTIS number
PB-263-933. 52 p.

The major objective of the study is to identify the
dependency between Great Lakes boaters and the economy of the
coastal communities. The report also identifies the
socioeconomic profile of the Great Lakes ramp users and
marina users, and summarizes the preference and needs of
boaters for facilities and service.



231. Strang W. A.; Ditton, R. B. The Lake Michigan Charter
Fishing Industry: A Product of Love and Taxes. J. Great Lakes

Res; July 1976; 2(1): 89-98,.

Little is known about the Lake Michigan charter fishing
industry. This study was conducted to describe Lake Michigan
charter fishing boat operators and their customers and to
evaluate the industry’s financial status and local econonic
impact. Field work in 1973 revealed 98 charter operators
working on Lake Michigan from Wisconsin ports. From a
geographically proportionate sample, 44 extensive interviews
were completed. The industry generated $670,000 in sales in
1973. Low average sales and profits do not provide financial
incentives to entrepreneurs. Financial opportunity, however,
appears to have played a minor role in the decision to enter
the business. Major motivations appear to be tax advantages
and life style rewards. A profile of charter customers was
developed through a mail survey of a sample of 483 charter
customers. Catch data were collected from operators
surveyed. Catch varied with the proportion of operator
income obtained from charter fishing. Port communities were
affected economically by the industry. Applying a community
multiplic~. of 2.16 tec the $1 A& million of direct expenditures
yields an economic impact of $3,456,000 on Wisconsin’s Lake
Michigan community in 1973. The industry is also important
in that it provided fishermen with access to the Great Lakes

lake trout and salmon fisheries.

Without that access, these

fisheries would be largely reserved for the wealthy.

232. TenEch Engineering, Inc.; Association with Plantec Corp
(Submitted to Lake Michigan Marina Development Commission).
Marina Development Plan, East Chicago

Subtitle: East Chicago; 9-1-86.
Note: Covers East Chicago.

Economic feasibility of marina development.

233. TenEch Engineering, Inc.; Association with Plantec Corp
(Submitted to Lake Michigan Marina Development Commission).

Marina Development Plan, Portage
Subtitle: Portage; 9-1-86.
Note: Covers Portage.

Economic feasibility of marina development.

234. TenEch Engineering, Inc.; Association with Plantec Corp
(Submitted to Lake Michigan Marina Development Commission).

Marina Development Plan, Hammond,
Subtitle: Hammond; 9-1-86.
Note: Covers Hammond.

Indiana

Economic feasibility of marina development.



235. TenEch Engineering, Inc.; Association with Plantec Corp
(Submitted to Lake Michigan Marina Development Commission).
Marina Development Plan, Michigan City
Subtitle: Michigan City; 9-1-86.

Note: Covers Michigan City.
Economic feasibility of marina development.

236. TenEch Engineering, Inc.; Association with Plantec Corp
(Submitted to Lake Michigan Marina Development Commission).
Marina Development Plan, Gary
Subtitle: Gary; 9-1-86.

Note: Covers Gary.
Economic feasibility of marina development.

237. TenEch Engineering, Inc.; Association with Plantec Corp
(Submitted to Lake Michigan Marina Development Commission).
Marina Development Plan,

Subtitle: Plan; 9~1-86.

Note: Covers Hammond, East Chicago, Gary, Portage, Michigan
City.

Economic feasibility of marina development.

238. TenEch Engineering, Inc,; Association with Plantec Corp
(Submitted to lLake Michigan Marina Development Commission).
Marina Development Plan
Subtitle: Executive Summary, Financial Feasibility and
Economic Impact Study; 9-1-86.

Note: Covers 5 Indiana shoreline cities.
Economic feasibility of marina development.

239. Theobold, W. F. Tourism Development Plan, Lake County,
Indiana.
tourism/ recreation/ Lake County/ Indiana.

240. U.S. Army Corps of Engineers Chicago District. Burns
Waterway Small Boat Harbor Monitoring Program Portage County,
Indiana. 3rd Annual Report; March 1991.

Note: Mich. City.

The conclusions drawn in this report will be used to evaluate
the shoreline conditions and how they pertain to the
construction of the Burns Small Boat Harbor, how successful
the mitigative efforts have been, if additional mitigation or
modifications to the existing monitoring procedure are
needed, and to identify monitoring needs for the following
year.



241. U.S. Department of Interior; City of Gary, Indiana. Gary
marina. Draft environmental impact statement; 1989.
Note: NIRPC.
Compliance instrument for executive order 11990. The
protection of wetlands is discussed. 1,000+ slip marina is
proposed to be located between USX breakwater and Marquette
Park.

242. Warzyn Engineering, Inc. Gary Waterfront Marina Village.
Preliminary feasibility study; 1985.
Note: NIRPC.
There is an unfilled demand for 4,000 boat slips in northern
Indiana. The U.S. Steel property is not as environmentally
sensitive as other potential sites.

243. Wendell Campbell Associates, Inc., Architects, Planners,
Construction Managers (For: City of Gary, Indiana). Marquette
Park Small Boat Harbor Feasibility Study. Chicago, Illinois:
Wendell Campbell Associates, Inc.; April 15, 1976.

Note: CZM.

Marquette Park has historically been the primary recreation
ennt fnr the citizens of Gary and the people wrs reside in
the Greater Gary Area. The lake is a tremendous attraction
for boating, water skiing and fishing. This attraction
creates a consumer demand that can be converted into an
economic and recreation asset to the city through the
development of a small boat harbor at Marquette Park. This
study was commissioned to determine the physical development
of the harbor and how that physical development should be
programmed in order that the harbor would be economically
feasible. The location of the boat harbor and the demand for
boating and fishing facilities are reviewed. The design
concept for the initial harbor facilities and the final
development have been prepared with prime consideration given
to the hydrographic conditions, construction cost and
generated revenues.

244. Williams-Kuebelbeck & Associates, Inc.(Real estate economic,

financial and management consultants, Irvine, CA.); Epstein
Civil Engineering, Inc.(Chicago, IL.). Indiana Marina Market
and Economic Study; October 31, 1985.

Note: NRPC.

Based upon the findings presented in this study, the
following important conclusions have been drawn which
summarize the potential for marina development along the
Indiana shoreline of Lake Michigan. 1) There is a large,
untapped demand for boat slips in the South Lake Michigan
market area. While the bulk of this unfulfilled demand is
generated by the Illinois submarket, Indiana also stands in a



good position to develop additional marina facilities along
its Lake Michigan shoreline. 2) Indiana is faced with the
opportunity to increase the demand for marina facilities by
seeking to include other recreation facilities and
attractions at marina sites (with the highest potential west
of the Dunes to attract visitors from the Chicago area). 3)
Creation of a revolving loan fund to assist in financing and
construction, and lowering the tax burden placed on boat
owners in Indiana is advised. 4)Available choices to Indiana
are to include narrow development focusing on boat storage
and related facilities, or a broader approach that emphasizes
more extensive waterfront development. The latter approach
seems more promising. 5) Major constraints on development
include: lack of suitable sites; insufficient land area at

“available sites, and a lack of funding sources. 6) Overall,

there’s a bright future ahead for marina development in
Indiana.



SOCIOECONOMIC

245. The Abonmarche Group (For the Lake Michigan Marina
Development Commission). Estimate of the Demand for
Recreation Boat Slips Along The Lake Michigan Shoreline In
Northern Indiana. Benton Harbor, MI., Grand Rapids, MI.: The
Abonmarche Group; Aug. 1990.

Note: reprint.

Recreation boating characteristics/Survey of existing
marinas/Potential demand for new recreational boat slips/
Findings and conclusions pertaining to changes in market
conditions and trends.

246, Absher, J.D.; Collins, J.R. Southern Lake Michigan
Sportfishery: Angler Profiles and Specialization Index for
Illinois and Indiana; 1987: University of Illinois, Urbana-

" Champaign, IL; ISSN: IL-IN Sea Grant.
Sportfishing is a major pursuit of many people that frequent
Lake Michigan. Besides the intangible benefits it affords
anglers, it contributes to the economic growth of the Lake
region. The goals of ttis project were to provide baseline
data on the use of the SLM sportfishery and to further refine
and test the concept of recreational specialization. Results
from this study have begun to develop a profile of the
Illinois and Indiana SLM (southern Lake Michigan) angler and
to develop a SLM angler taxonomy useful to many of the Lake’s
sportsfishing providers. With need for more definitive
information about the SLM angler, the first objective of this
study was to provide seperate profiles for the Illinois and
Indiana SLM angler. The profiles consisted of over 220 items
covering 13 major areas of inquiry. Each state was treated
seperately and completely. The results were not easily
encapsulated. The reader is referred to the table of
contents for specific angler characteristics of interest
(sociodemographics, fishing and behavior habits, motivations
and satisfactions, management preferences, health risks, and
non-southern Lake Michigan anglers). This angler taxonomy
(low specializaion anglers, medium specialization anglers,
and high specialization anglers) has provided evidence not
only that there is an inherent diversity of behaviors,
preferences, and motives within the realm of sportsfishing,
but that this diversity can be systematically explained in
terms of an activity specialization scale based on five
characteristics of motivation. The specialization scale can
help in managing the SLM angler population. To treat SLM
anglers as a homogeneous unit could be misleading and could
also fail to provide optimized benefits for obviously
distinct segments of this angler population.



247.

Bartholomew, Wayne ; Joray, Paul ; Kochanowski, Paul. An
Analysis of the Economic Impact of the Marinas and Launching
Facilities in Michigan City on the Michigan City Economy.
[Report for the Michigan City Port Authority.]. Michigan
City, IN; April 1981.

Note: 2 copies.

The marinas and boat launching facilities are an integral
part of the Michigan City economy. The purpose of this
research project is to estimate the economic impact of these
facilities and boating in general on the Michigan City
economy. The total impact is measured by using the export
base model to project flow of income throughout the Michigan
City economy that results from the direct income gains.

Three major conclusions can be drawn from our analysis of the
impact of boating upon the Michigan City economy. First, the
impact upon the economy is substantial, ranging from
approximately $13.4 million annually to approx. $17.4
million. This latter figure includes the estimated special
impacts. Secondly, the impact upon the economy is extremely
widespread. It is fair to say that anyone who sells either a
product or service in Michigan City and anyone who works for
= rompany that sells a product or serxrvice ‘= Michigan Citv
benefits from boating. Third, the lakeshore is an important
resource that holds considerable comparative advantage for
Michigan City vis-a-vis other cities in Indiana. This
resource can make a major contribution to the Michigan City
economy and to its residents if it is carefully developed.
The impact of boating upon the Mich. City economy is
substantial. Our surveys estimate that private marinas and
events (Coho Club and Shriners Salmon Derby) contribute a
direct economic impact of about $2.4 million, an indirect
income impact of $2.1 million and a total impact of $4.5
million. We estimate that the public marinas and launching
facilities generate a direct impact of $2.5 million, an
indirect impact of $2.3 million, and a total impact of $4.8
million. Michigan City‘’s In The Water Boat Show is estimated
to have a $4.1 million impact. Finally, the families who own
year round and summer homes for boating-related activities,
and whose imcome is from outside of Michigan City, contribute
an income impact of approximately $1.3 million. Thus the
total impact is nearly $15 million annually. Many people in
the community view the benefits from activities like boating
as accruing only to those who use the facilities or sell
goods and services directly to the users. However, virtually
everyone in Michigan city benefits in some manner from the
$15 million in extra income brought into the community. It
is true that the income goes initially to those who sell
directly to boaters, but the income is soon spent on other
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items, thus increasing the incomes of other Michigan City
residents, and also contributes to the local tax base.

248. Carl L. Gardner & Associates, Inc., and Michigan City
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This report consists of the third and final phase of the
Comprehensive Plan Report in which long-range proposals are
made regarding the future development of the Michigan City
Lake Front, Utilities System and Capital Improvements. The
Lake Front Plan includes an analysis of the existing lake
front characteristics - followed by three alternative
proposals for future development. A final solution which is
a composite for the three alternatives (as determined by the
Michigan City Lake Front Committee) is presented along with
priorities for phased development and land acquisition.
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It is the purpose of this study to provide the lake County
Parks and Recreation Board with a complete and useful guide
for the long range development of a county 