
Archive ouverte UNIGE
https://archive-ouverte.unige.ch

Article scientifique Article 2025                                     Published version Open Access

This is the published version of the publication, made available in accordance with the publisher’s policy.

Exploring the Intersection of Lakescapes and Military History

Charriere, Elodie

How to cite

CHARRIERE, Elodie. Exploring the Intersection of Lakescapes and Military History. In: Environment and 

planning. E, Nature and space, 2025, p. 25148486251363734. doi: 10.1177/25148486251363734

This publication URL: https://archive-ouverte.unige.ch/unige:187374

Publication DOI: 10.1177/25148486251363734

© The author(s). This work is licensed under a Creative Commons Attribution (CC BY 4.0) 

https://creativecommons.org/licenses/by/4.0

https://archive-ouverte.unige.ch
https://archive-ouverte.unige.ch/unige:187374
https://doi.org/10.1177/25148486251363734
https://creativecommons.org/licenses/by/4.0


Exploring the Intersection of
Lakescapes and Military History

Elodie Charrière
Department of Social Sciences, Michigan Technology University, USA;

Environmental Governance and Territorial Development Hub, Institute for

Environmental Sciences, University of Geneva, Switzerland

Abstract
The study of processes leading to the militarization of landscapes is a rapidly expanding field of

research. While certain themes, such as the impact of conflicts on landscape transformation,

have received significant attention, others remain comparatively under-examined. Specifically,

the environmental consequences of military training activities on inland freshwater ecosystems

in the context of war preparedness have been largely overlooked by historians. This topic, how-

ever, falls within the dimension of militarized landscapes, encompassing lakescapes and the related

environmental processes that undergo transformation due to conflict preparation. This article

aims to address this gap by exploring a specific typology of underwater munitions sites: former

military training targets and ranges located within inland freshwater bodies, with a particular

focus on Lake Michigan in the United States and Lake Neuchâtel in Switzerland. By contextualizing

these sites within a historical framework and examining their commonalities and differences in

training practices, this interdisciplinary research will discuss the current management—or lack

thereof—of this military legacy resting at the bottom of the lakes. The aim of this research is

to highlight how lakescapes have been transformed by military training and how such practices

have environmentally impacted inland freshwater bodies. This study finds that these military activ-

ities were not concealed from the public, that they have environmental consequences, and that

they consistently receive less attention than terrestrial sites.
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Introduction
The concept of militarized landscapes encompasses a range of situations that share a common char-
acteristic: they are partially or fully mobilized to achieve military objectives. In the afterword of the
book “Militarized Landscapes” (Pearson et al., 2010), Russell (2010) suggests that researchers
interested in this field should broaden their understanding of military landscapes beyond the trad-
itional images of battlefields and military bases. This special issue aligns with this suggestion by
expanding the scope of militarized landscapes to include “landscapes and related environmental
processes that are transformed by political hostilities, preparation for conflict, and outright war,
as well as landscapes militarized to ostensibly protect natural resources or otherwise slow or
reverse environmental change” (Lunstrum and Brady, 2025 In review). In doing so, this article
explores the interrelations between military training activities and lakeshores, as well as lake eco-
systems, from the period of twentieth century war preparedness to the present day.

Investigating the war preparedness period is relevant for two main reasons. Firstly, as noted by
Machlis and Hanson (2008) and later emphasized by McNeill (2021), the environmental conse-
quences of war preparations often surpass those of actual combat. Secondly, as contributions to
this special issue demonstrate, no part of the world has a monopoly on environmentally impactful
military activity. War preparedness is not limited to major belligerent powers—nations capable of
initiating or engaging in war, such as the United States during the Second World War, the Vietnam
War or the Cold War—but also extends to neutral countries like Switzerland. War preparedness can
encompass vastly different situations, preceding the actual war and occurring within a strategic
framework of rearmament, or it can be constructed during the implementation of the conflict.
Lastly, war preparedness does not necessarily mean that war is inevitable.

First introduced by Woodward (2004) and later revisited by Pearson (2012), scholars from
various disciplines have only recently begun to extensively explore the relationships between
war, landscape, militarization, and the environment. Since then, research in this area has continued
to expand. Many of these studies have focused on the interactions between training bases and shoot-
ing ranges and their surrounding environments, particularly in the United States (Doe III, 2011a,
2011b; Edgington, 2014; Gibbes et al., 2017; Martini, 2015), as well as in other regions of the
world (Biggs, 2018; Dudley, 2013; Sanderson et al., 2017; Šantrůčková et al., 2020; Zentelis
et al., 2017). However, there are limited studies dedicated to examining the environmental distur-
bances caused by military training in aquatic environments. In the context of military activities, the
term “aquatic space” encompasses two categories: tidal water and inland water. Scholars have
studied ranges and targets areas in oceanic environments, such as Vieques Island (Davis et al.,
2007; Dycus, 1996; Grusky, 1991; Márquez and Fernández Porto, 2000), but they have given
less attention to those located in inland freshwater bodies.

This omission raises an important question: why have lake and other inland waters been largely
excluded from the analysis of militarized environments? One possible explanation lies in the endur-
ing conceptual divide between military and civilian spaces. Yet scholars have increasingly chal-
lenged this dichotomy. Focusing on the intricate entanglements between the military and the
environment, Davis (2007) asserts that “militarized landscapes extend far beyond combat zones
and even the carefully delineated properties of military facilities” (133). Similarly, Reno explores
how American citizens engage with military waste outside the official structures of the U.S. defense
establishment. He contends that “just as war preparation impacts people outside of formal war
zones, it also comes into the lives of people outside of formally militarized spaces like testing
grounds, factories, laboratories, and bases” (Reno, 2019: 1).

Adopting this broader spatial lens highlights the importance of including all forms of natural
environments—terrestrial and aquatic, saline and freshwater—within the scope of militarization
studies. Omitting inland freshwater bodies renders this perspective incomplete and risks erasing
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both the contemporary and historical impacts of military activity on aquatic ecosystems. This
approach echoes Havlick’s (2018) call to engage with former military sites in their full historical,
social, and ecological complexity to prevent their depoliticization and loss of meaning.
Furthermore, Cumming (2024) notes that underwater munitions—whether resulting from
warfare, dumping, surplus disposal, or underwater training ranges—pose a contemporary chal-
lenge, as certain sites have been identified as sources of contamination and/or risk. Thus, studying
underwater ranges and target areas within inland freshwater bodies is essential for informed risk
assessments, long-term monitoring, and public awareness.

To better understand the interconnections between military activity and inland freshwater, this
study draws on the concept of waterscape, a term that has evolved significantly over time.
Originally used to describe works of art depicting water-based scenery (Orlove and Caton,
2010), the term gained scholarly prominence in the late twentieth century, particularly through
Swyngedouw’s (1999) definition of waterscapes as hybrid spaces—simultaneously natural and
social—shaped by complex historical-geographical processes. Since then, scholars across a
range of disciplines—including political ecology (Flaminio et al., 2022), hydrology (O’Sullivan
et al., 2021), water history (Hundley, 1987), environmental psychology (Herzog, 1985), and
urban planning (Dreiseitl and Grau, 2009)—have embraced the concept. This interdisciplinary
engagement has led to diverse interpretations (Bouleau, 2014; Hurst et al., 2022; Karpouzoglou
and Vij, 2017), but they share a common aim: to improve our understanding of the
water-space-society nexus.

As the concept has evolved, scholars have developed more specific terms— riverscape (Stanford
et al., 2017), pondscape (Cornea et al., 2016), and lakescape (Bardati, 1996)—to examine how dif-
ferent water bodies both shape and are shaped by human activities. The term lakescape, for
example, has been used to investigate socio-environmental practices such as tourism (Potocka,
2013) and archaeology (Minler et al., 2011). This article contributes to that growing literature by
applying the concept of lakescape to the underexplored context of military training, revealing a
unique convergence of environmental change and militarization.

The article’s originality lies in its focus on the nexus between military activity and environmental
transformation, interpreted through the concept of lakescape. In this study, lakescape is understood
as a dynamic and hybrid socio-natural formation shaped by past and present military activities. The
term lakescape refers not only to the physical body of water and its ecosystem but also to the sur-
rounding shoreline and lakebed, where traces of military training may persist. These sites are more
than ecological zones; they are also historical, cultural, and political spaces where the legacy of war
preparedness is materially embedded. By highlighting these footprints—some visible on land,
others concealed underwater—this article aims to offer a fuller account of the long-term environ-
mental consequences of military infrastructure and activity in inland freshwater environments.

To examine these dynamics, the article analyses two military training activities—shooting
ranges and target areas—through two case studies: Lake Michigan in the United States and Lake
Neuchâtel in Switzerland. Both lakes have historically served as military firing ranges, with the
latter still in use today. Despite differing military policies, studying the training activities conducted
in these lakes—including their use as targets for the air force and as shooting ranges—provides
insight into the evolution of the relationship between military activities and lakes from the twentieth
century to the present day. The military legacy of both Lake Neuchâtel and Lake Michigan is exten-
sive, encompassing military wrecks, such as aircraft (Gächter et al., 2004; Neyland, 2002), and a
German submarine in the case of Lake Michigan (Wise, 1989).

This article aims to shed light on how military training reshaped lakescapes, as well as the envir-
onmental consequences of such practices on inland freshwater bodies. To accomplish this, this
paper is structured into three sections. The first section provides context regarding military training
activities conducted along the shores of Lake Michigan, including lake shooting areas and former
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bombing and target areas over water. The second section focuses on military activities carried out
on Lake Neuchâtel, such as the Forel aviation firing range and artillery test firings. The final section
examines the current state of underwater munitions management at both sites. Despite a common
solution applied to these two case studies—allowing the munitions waste to rest in the lake’s
bottoms—the process leading to this outcome varies depending on the specific characteristics of
each training site. Therefore, this analysis highlights the importance of acknowledging and addres-
sing the environmental legacies of militarized lakescapes to better protect global freshwater
ecosystems.

Lake Michigan
The Great Lakes region of North America, encompassing both the American and Canadian sides,
bears the legacy of past or current military activities, including munitions plants, training sites,
depots, and bases (e.g., Jenks, 2007; MacFarlane, 2024: 141–142; Thomson and Mayo, 1991).
This article specifically focuses on Lake Michigan, the third-largest of the Great Lakes, with a
surface area of 22,300 square miles, an average depth of 279 feet, and a maximum depth of 923
feet (Ashworth, 1987). Lake Michigan lies entirely within the United States, bordering the states
of Michigan, Wisconsin, Illinois, and Indiana. The volume of the lake is 1180 cubic miles, and
the water retention time is 62 years.

As part of the national program known as “Formerly Used Defense Sites” (FUDS), the U.S.
Army Corps of Engineers (USACE), acting on behalf of the U.S. Army and the Department of
Defense (DoD), catalogs all properties owned, leased, or otherwise held by the United States
under the purview of the Secretary of Defense prior to October 17, 1986 (Regulation No. 200–
3–1). Its aim is to carry out environmental restoration efforts on these properties. Through this
program, the USACE has documented the extensive history of military activities throughout the
United States1, identifying eleven underwater munitions sites in Lake Michigan. The concept of
underwater munitions sites, developed by the DoD, encompasses seven categories2, all of which
pose threats to human safety and the environment. In the context of Lake Michigan, the category
“ranges and target areas” applies.

Overall, U.S. military ranges listed within the FUDS program are primarily concentrated in tidal
water areas, but eight of them are located on the shores of the Great Lakes in inland water areas
(SERDP and ESTCP, 2010). Specifically, Lake Michigan is most affected, with five former anti-
aircraft artillery (AAA) ranges located on its shores (Figure 1): Camp Claybanks (Michigan),
Camp Haven (Wisconsin), Camp Logan (Illinois), Edithton Beach (Wisconsin), and Fort
Sheridan (Illinois). Two of them—Fort Sheridan and Camp Logan—were established in the late
nineteenth century, in 1887 and 1892 respectively, and were used for various military purposes
(Dretske, 2007; USACE, 1996). In contrast, the other three ranges—Camp Claybanks, Camp
Haven, and Edithton Beach—were established between World War II and the early 1950s and
were exclusively used for AAA training (Sicard, 2018; USACE, 2002a, 2002b). Indeed, anti-
aircraft guns were a prominent weapon during WWII and were employed both on land and on
sea as a defense against aerial attacks, as well as against enemy submarines and tanks.

To simulate wartime conditions, AAA training sessions on Lake Michigan were conducted both
during the day and at night, with nocturnal exercises assisted by artillery searchlights. Trainees fired
at conical cloth targets—each approximately 40 feet in length—towed by aircraft flying at altitudes
of up to 20,000 feet and speeds of 175 mph, as well as at both fixed and mobile targets positioned
over the lake (Chicago Daily Tribune, 1940a, 1940b). A broad array of anti-aircraft weaponry was
employed, including .30- and .50-caliber machine guns, 20 mm to 120 mm artillery, and 3-inch car-
tridges. These weapons were operated from batteries strategically stationed along the shoreline and
oriented toward the lake to engage airborne targets effectively.
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Figure 1. Former Anti-aircraft Artillery Ranges over Lake Michigan.
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Although training methods and equipment varied, all AAA training sites shared a key feature:
they conducted firing exercises over Lake Michigan, resulting in the creation of water ranges.
As a result of the extensive use of ordnance—including 37 mm shells, 120 mm projectiles, and
3-inch cartridges—these ranges, which varied in depth and surface area, now contain munitions
debris and unexploded ordnance (UXO). Despite differences in location, scale, operational
periods, and users, this environmental legacy is consistent across sites. AAA training
practices began in the early twentieth century, peaking in the 1940s and early 1950s, but rapidly
declined in the late 1950s, with the last training exercises taking place at Camp Haven in 1959
(Dippel, 2017). This rendered AAA units obsolete and replaced them with units handling guided
missiles.

All of these military sites are now closed. Edithton Beach was the first to close in 1946 after
World War II (USACE, 2002a), and the most recent closure occurred in 1993 when the Defense
Secretary’s Commission (1988: 59–60) designated Fort Sheridan for closure under the Base
Realignment and Closure Act. After closure, these former military sites underwent various devel-
opments. Camp Claybanks’ land was transferred for residential and recreational purposes (USACE,
2002a), while Camp Logan’s land became part of the Illinois Beach State Park under the Illinois
Department of Conservation (GEO Consultants, 2009). Edithton Beach’s land was divided and
sold to developers for residential housing and was converted into a public beach area by the
Wisconsin Department of Natural Resources (Shaw Environmental, 2009). Camp Haven, after
being acquired by Wisconsin Electric, was resold to Kohler Inc., and transformed into the
Whistling Straits golf course (USACE, 2002b). Fort Sheridan was divided into three distinct
areas, with portions transferred to the U.S. Reserve Army Command, the U.S. Navy, and the muni-
cipalities of Highland Park and Highwood for urban development and to the Lake County Forest
Preserve District for recreational activities (Engineering-environmental Management, 2005).

In addition to these AAA training sites, five islands located in the northeastern part of Lake
Michigan, served as targets and bombing areas during World War II: Hat Island, Hog Island,
Pismire Island, Shoe Island (also known as Shore Island), and Waugoshance Point (a property
on Waugoshance Island, formerly known as Crane Island). On June 22, 1944, the Department of
Interior withdrew a parcel of land in Michigan, totaling 2513.54 acres, for the Navy’s use as
target areas for aerial bombing training (Public land order 237). The U.S. Naval Air Station at
Traverse City, Michigan, used these five islands as aviation targets for high-altitude bomb tests.
In October 1945, the Navy discontinued training activities at the Naval Air Station at Traverse
City, reassigning operations to Mojave, California (Shaw Environmental, 2011: Appendix B:
323). The Headquarters, Commander Naval Air Bases and Ninth Naval District terminated the
Navy’s lease on these islands in June 1946 (HydroGeoLogic, 2013: Appendix G.06). It was not
until April 2, 1956, that the Department of Interior officially revoked the public land order 237
(Public land order 1279). Since then, all of these islands have been returned to public lands and
are now part of natural reserves. Specifically, the U.S. Fish and Wildlife Service, Region 3,
Michigan Islands National Wildlife Refuge manages Shoe Island, Pismire Island, and Hat
Island. Hog Island is part of the Mackinaw State Forest, while Waugoshance Point is located
within the Wilderness State Park.

Lake Neuchâtel
To safeguard its independence and security, the principle of neutrality has been an integral compo-
nent of Switzerland’s foreign policy since its establishment in 1848 (Federal Constitution of 1848).
However, the adoption of the Federal Constitution of 1874 transferred responsibility for foreign
policy and national defense, including oversight of military training, to the federal government.
Despite the country’s commitment to neutrality, the Swiss military must remain prepared to
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safeguard the nation’s territory and uphold the integrity of its borders. Consequently, despite its
neutrality and the absence of combat on its territory during the two World Wars, visible military
remnants exist on Swiss soil. Historical studies have documented strategic constructions from
the first half of the twentieth century, such as forts (Pike, 2017) and “Toblerones”, a type of anti-
tank barrier (Ross, 2012).

This article focuses on the relationship between military activities and aquatic resources, specif-
ically addressing one of Switzerland’s distinctive topographic features: the presence of over 1500
lakes within its territory. In 2004, responding to a political initiative (Haller, 2004), the Swiss
Federal Department of Defense, Civil Protection, and Sport (DDPS) commissioned various
research offices to compile a historical inventory of munitions and other military waste dumped
into Swiss lakes. The objectives were twofold: (i) to document all deposits of munitions from
the Confederation’s army and armaments industry in the lakes, and (ii) to identify all target loca-
tions in the lakes used for military shooting exercises. The study concluded that approximately
8000 tons of munitions were dumped in four lakes by the military, and twenty-five lakes were
used as shooting targets for the training of air forces, artillery units, and for testing by federal
arms companies (DDPS, 2004).

Among these twenty-five lakes, Lake Neuchâtel received the largest quantity of training muni-
tions due to firing exercises, primarily conducted by the air force and to a lesser extent by the mili-
tary technical service’s activities. Lake Neuchâtel is the largest entirely Swiss lake, with a surface
area of 83 square miles, an average depth of 210 feet, and a maximum depth of 502 feet (Egloff and
Kern, 2010). It borders the territories of four cantons: Neuchâtel (33.2 sq mi), Vaud (28.6 sq mi),
Fribourg (20.5 sq mi), and Berne (0.8 sq mi). The lake’s volume is 3.4 cubic miles, and its water
retention time is 8 years.

Lake Neuchâtel contains three underwater munition sites (Figure 2).
The first site, the Forel firing range (Site 7 in Figure 2), covers an area of approximately 6.6

square miles and has experienced three distinct periods of activity. Initial aviation shooting training
by the Swiss military began in 1924, with the first shooting sessions on Lake Neuchâtel occurring in
1928, following the establishment of the military airfield near Payerne in 1921. The first period
extended from 1928 to 1950, saw the air forces utilizing between 50 and 500 tons of munitions.
These primarily consisted of live-fire munitions, including machine guns, bombs, and rockets,
along with a small number of inert munitions—munitions devoid of any explosive charge or
priming. The second period began in 1950 and continues to the present day. During this phase,
the Swiss air force utilized 4500 tons of inert munitions (Suter, 2004). Additionally, the air force
employed 1 to 10 tons of live-fire munitions and 1.5 tons of guided missiles. The third phase
spans from 1942 to 1999, corresponding to the use of 1 to 10 tons of 20 mm caliber projectiles
by anti-aircraft defense units (Philipp, 2004). In total, approximately 5000 tons of munitions—
primarily inert munitions and a smaller proportion of live ordnance—from military aviation and
anti-aircraft defense exercises in Payerne are located within this area.

In addition to the large quantity of munitions received by Lake Neuchâtel, another characteristic
sets it apart from other lakes used for military training: the length of operational periods. Thus, the
army utilized Alpnachersee, a branch of Lake Lucerne, for an extended period (from 1950 to 2002),
Lake Gruyère for a brief duration (1962 to 1965), and Lake Zurich (1979) and Lake Schiffenen
(1994) on a single occasion each (Gächter et al., 2004: Appendix A4.5). Regarding Lake
Neuchâtel, the practice at the Forel firing range began in the 1920s, peaked in the 1950s, and grad-
ually declined, as evident in the decreasing number of firing days and rounds fired over the years.
For example, in 1936, the air force dedicated 86 firing days at the Forel firing range, compared to
140 in 1937 (Gächter et al., 2004: Appendix A4.7). “In 1950, there were 197 firing days with
190,000 rounds fired, whereas in 1970, there were 137 firing days with 81,000 rounds fired, and
in 1990, 78 days with 45,000 rounds fired” (Armée Suisse, 2021: 60). In the 2000s, the military
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Figure 2. (Bottom right) Map of Switzerland with Lake Neuchâtel marked by a black rectangle. (Center)

Underwater munition sites in Lake Neuchâtel. Adapted and translated from map 5118.097 (Gächter et al.,

2004: Appendix A3).
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aviation continued to use it for an average of twenty days per year, compared to the current usage of
ten days per year (Forces aériennes, 2009). Despite recent political calls for its closure (Fridez,
2021) and remediation (Hurni, 2021), the Federal Councilor in charge of the DDPS justifies its con-
tinued use for the following reasons: (i) Forel is the only site where air force pilots can practice pre-
cision on moving targets; (ii) military aviation has long used only inert munitions; (iii) based on the
current state of knowledge, there is no immediate risk to Lake Neuchâtel posed by munition resi-
dues (Amherd, 2022).

The second site (Site 8 in figure 2), used as a target area since 1950 by Armasuisse (formerly
known as the Military Technical Service), covers approximately 21.2 square miles. Estimating
the quantity of munitions in this area is challenging due to incomplete records regarding rounds
fired and munition recovery operations following certain firing periods (Gächter et al., 2004). An
approximate range of 1 to 100 tons can be assumed.

The third site (Site 9 in figure 2) resulted from a single day of military aviation exercise demon-
strations conducted in 1986. During this event, the air force discharged 0.85 tons of inert munitions
within an undisclosed perimeter (Suter, 2004).

Military activities and lakescapes: What relationship?
The concise description provided illustrates that both Lake Michigan and Lake Neuchâtel bear the
footprint of military training operations, not only on the shoreline but also underwater. This section
aims to delve deeper into the complex and underexplored relationship between these activities and
the lakescapes. The section is structured around three key themes that underscore the complexity
and long-term effects of military-environmental interactions. The first theme emphasizes that,
unlike many other instances, these training activities were not conducted covertly. The second
theme focuses on the environmental and health risks associated with underwater munitions sites.
Finally, the last theme highlights the distinctive characteristics of firing areas, former bombing
sites, and target areas over water, which have become enduring legacies of military activities.

Visible military training sessions
WhileWoodward (2010) points out thatmanymilitary landscapes are shrouded in secrecy and hidden
fromcivilian view, this is not the casewith the shooting and target areas over LakeMichigan andLake
Neuchâtel. These areas present two distinct situations. A minority of them, specifically the islands
used as bombing targets during World War II, can be considered concealed from civilians due to
their isolation and distance from habitation. However, in the immediate post-war period, some
islands retrospectively displayed their connection to past military activities. Two danger areas were
marked on a navigation chart, one around Waugoshance Point, and the other including the east
coast of Garden Island, Hog Island, and Hat Island (HydroGeoLogic, 2013: Appendix G.07). In add-
ition,warning signswere deployed onWaugoshance Point to alert the public, particularly hunters and
fishermen, to the presence of unexploded bombs (HydroGeoLogic, 2013:AppendixG.07). Similarly,
warning signswere erected onHat Island to prohibit public access due to the presence of UXO (Shaw
Environmental, 2011: Appendix B). In contrast, most other locations, such as the training centers on
the shores of Lake Michigan, as well as the air force’s firing range and artillery testing area on Lake
Neuchâtel, were situated in plain view and in close proximity to urban areas. Given this closeness, it is
likely that local populations could hear the sounds of gunfire andmilitary exercises. Furthermore, the
Army occasionally organized public demonstrations of firing exercises over the lake, as seen at Fort
Sheridan (Hutchings, 1940; Thomis, 1939) and Camp Haven (Sheboygan County Historical
Research Center, 2019). Demonstrations also took place on LakeNeuchâtel for official visits, includ-
ing that of Emperor Haile Selassie I of Ethiopia to Switzerland in 1954 (Gazette de Lausanne, 1954).
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Following the approach of scholars who have demonstrated that news media play key roles in
constructing public knowledge (Heinz, 2005; Lahtinen and Vuorisalo, 2004), the analysis of news-
paper articles can be interpreted as evidence of civilian awareness of these military activities. In the
late 1920s, the Gazette de Lausanne (1929) revealed Swiss aviation training on Lake Neuchâtel. In
the 1930s and 1940s, numerous articles appeared in the local press describing AAA training con-
ducted at Fort Sheridan (Chicago Daily Tribune, 1931, 1949) and Camp Logan (The True
Republican, 1931). Similarly, in the early 1950s, The Montague Observer (1953) reported the
establishment of a new AAA training center named Camp Claybanks. Articles accompanied by
maps were also published to inform the local population about danger zones and areas restricted
from navigation during exercise periods (see The Sheboygan Press, April 10, 1956, for Camp
Haven, and the Chicago Daily Tribune, April 13, 1961, for Fort Sheridan). This practice continues
in Switzerland today through two tools: (i) the display of posters specifying the dangerous areas of
the lake, as well as the training schedules and days; (ii) the updating of a web page dedicated to
aviation shooting notices by the Air Force.3

Thus, contrary to the perception shared by some scientists studying underwater munitions, who
often assume that the dumping and/or training activities were carried out in secrecy under the guise
of national security (Brewer and Nakayama, 2008) and without public knowledge, the case studies
related to lake training demonstrate that these activities were well known, and the public was aware,
though likely not of the specific details. This situation was also widely observed in the aftermath of
World War II, a period when governments and militaries were eager to publicize dumping practices
(Souchen, 2021: 362). At that time, numerous newspaper reports documented the disposal of
surplus munitions while attempting to alleviate public apprehension and anxiety regarding these
operations. For instance, reports highlighted the dumping of bullets into Lake Superior (Duluth
News-Tribune, 1945), the disposal of obsolete ammunition in Georgian Bay, Lake Huron
(Vipond, 1945), and the immersion of poison gas in the sea east of Ireland (New York
Times, 1945).

However, despite the transparency associated with these operations, the relationship between the
civilian and military communities was not always harmonious. After World War II, the population
residing on the shores of Lake Michigan began to express dissatisfaction and opposition to these
activities for various reasons, including the noise of the practice and the restrictions on navigation
in certain areas of the lake during training (Chicago Daily Tribune, 1953; Thompson, 1955). The
strongest opposition emerged in the early 1950s and centered around the construction of Camp
Claybanks. Local and seasonal residents, who had chosen to enjoy the natural spaces of Lake
Michigan, led the opposition to this site (Turner, 1953). This situation echoes the argument devel-
oped by Langston (2021), who suggests that a post-World War II economic boom, coupled with a
newfound interest in the outdoors, led to significant lakeshore tourism and development in the Great
Lakes region. However, the local population never mentioned the potential environmental conse-
quences that such practices could have on the lake’s fauna and flora. Similarly, after the closure
of these sites, no concerns emerged regarding the presence of underwater UXO at the bottom of
the lake. In Switzerland, the situation differs, as an area of Lake Neuchâtel is still utilized as a
firing range. Therefore, conflicts of use between the DDPS, farmers, local residents, environmental
protection associations, as well as fishermen, continue to persist (Forces aériennes, 2009). This situ-
ation is not unique, as in the United States, land management has often clashed with military train-
ing needs (Doe III, 2011b).

Environmental consequences
Numerous studies have been conducted on military training grounds (military shooting ranges) to
assess their environmental impacts—such as soil and groundwater contamination—and to propose
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solutions for improving the management of these areas to mitigate the environmental risks asso-
ciated with military activities (Alasmary, 2025; Barker et al., 2021; Robinson et al., 2008). In
this context, and in light of existing knowledge, it appears essential to adopt a similar approach
to evaluate the environmental consequences of these training sites, enabling informed actions to
mitigate their impact. Indeed, the utilization of lake areas for AAA training in the United States
and aviation firing ranges in Switzerland has resulted in the accumulation of significant munition
debris and UXO on the lakebeds. These materials, found at different depths, pose multiple risks,
including environmental threats to the aquatic ecosystem, potential health impacts from contami-
nated water and fish consumption, and the danger of UXO explosions (Beck et al., 2018, 2022;
Bełdowski et al., 2019; den Otter et al., 2023; Lotufo et al., 2019; Schuster et al., 2021). To
address these diverse hazards, authorities have implemented two programs.

The first program focuses on mitigating the risk of UXO explosions. These items, whether
underwater or on land, are highly hazardous and can detonate if disturbed, potentially causing
harm or damage. To raise public awareness about the potential dangers associated with UXO,
both countries have developed prevention campaigns. In the United States, this campaign is
known as the “3Rs"—Recognize, Retreat, and Report. It encompasses a wide range of educational
resources targeting different audiences and contexts, including construction, maritime activities,
and outdoor recreation. Similarly, Switzerland’s campaign covers various geographical areas and
recreational activities, such as hiking and scuba diving. In both cases, the recommended procedure
is to refrain from touching UXO, mark their location, and promptly report them.

The second program focuses on the environmental and health risks associated with underwater
munitions, specifically heavy metals like antimony, lead, and copper, as well as explosives such as
TNT, RDX, and perchlorates. Conducting environmental assessments is essential to evaluate these
risks, and each country has established a legislative framework to govern inland and underwater
munition sites. In the United States, the Comprehensive Environmental Response,
Compensation, and Liability Act (Public law 96–510), commonly known as the Superfund legis-
lation, mandates assessments of FUDS to determine if further action is needed due to the presence
of munitions, explosives, or munitions constituents. In Switzerland, the Ordinance on the
Remediation of Polluted Sites (RO 1998 2261), also referred to as the Contaminated Sites
Ordinance, ensures remediation if sites pose a threat to human health or the environment.

In Switzerland, initial efforts to assess the potential effects of munitions dumped in Lake Thun
date back to the early 1990s (Stucki and Mathieu, 1995). However, the issue resurfaced in 2004,
leading to environmental assessments in Lakes Thun, Brienz, and Lucerne (Schenker et al.,
2012; Schenker and Werthmüller, 2017, 2020; van Stuijvenberg et al., 2005). More recently, in
the summer of 2024, while maintaining the status quo, Switzerland’s Federal Office for Defense
Procurement (Armasuisse) launched a competition to solicit new ideas for the removal of munitions
from the depths of these lakes (Armasuisse, 2024). As for the Forel firing range, its first analysis
occurred more than a decade later (Burger et al., 2015), followed by water and sediment analyses
six years later (Mathieu et al., 2021). Nevertheless, the Swiss Federal Audit Office determined that
these two studies did not meet the criteria for a preliminary technical investigation, as outlined in the
Contaminated Sites Ordinance (Eidgenössische Finanzkontrolle, 2022). Consequently, they do not
provide sufficient grounds to determine the necessity of monitoring or remediation at the Forel
firing range. To comply with current legislation, the Federal Councilor responsible for the DDPS
announced an upcoming comprehensive environmental assessment focusing on the impact on
flora and fauna, as well as sediment stratification (DDPS, 2021).

In the context of the Great Lakes region, initial research on military waste dumping in Lake
Superior dates back to the 1970s (Charrière and Langston, 2023). Concerning Fort Sheridan, it
was not until 1996 that the USACE initiated a comprehensive study encompassing munitions
and explosives both on land and underwater (USACE, 1996). Subsequently, in response to a
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1998 petition advocating for an assessment of the section of Lake Michigan used as an artillery
range by the Army as a potential Superfund Site (Pollack, 1998), the U.S. Environmental
Protection Agency conducted its initial study of the Fort Sheridan water range in the same year
(Muno, 1998). Following these developments, the USACE conducted multiple studies in this
area, with the most recent concluding that, despite earlier reassuring findings, only a partial assess-
ment of the water range had taken place, rendering the data non-representative
(Engineering-environmental Management, 2005). Consequently, despite extensive studies con-
ducted, significant knowledge gaps remain regarding the environmental impacts of underwater
munitions resulting from the historical activities at Fort Sheridan. In contrast to the former Erie
Army Depot’s water impact area in Lake Erie, which underwent diligent investigations (Mc
Donald, 2009), no systematic mapping of the density and general distribution of munition debris
and UXO has been conducted in any of the five former AAA water ranges in Lake Michigan.

Contemporary reflections on military legacy and lakescapes
In today’s context, it is essential to distinguish between the legacies of military activities on land
and those on water. Notably, Lake Neuchâtel and Lake Michigan bear historical traces of military
operations along their shores. Sites like Camp Logan and Fort Sheridan, both listed in the National
Register of Historic Places (National Park Service, 1983, 2000), serve as memorials commemorat-
ing the military endeavors conducted there. However, AAA training exercises on Lake Michigan
have left no discernible marks, except for one site that commemorates its past training activities.
Within the Fort Sheridan Forest Preserve, several outdoor educational exhibits seamlessly integrate
with the surrounding landscape. These exhibits recount the military history of Fort Sheridan, with
one specifically dedicated to coastal artillery. This exhibit aims to recreate an environment resem-
bling an army training gun emplacement from the 1920s to the 1940s and showcases a replica of an
AAA cannon, similar to those once used for training at the Fort. The cannon is strategically posi-
tioned along the lakefront. Additionally, an informative board titled “The Lake” features a photo-
graph of a 40 mm anti-aircraft gun shooting in action, firing over Lake Michigan (Figure 3).
Accompanying this image is a concise text that underscores Lake Michigan’s significance as a
vital resource, serving as a source of drinking water and an essential spot on the Mississippi
Flyway, a bird migration route.

The situation at Lake Neuchâtel differs significantly. The Forel firing range, which remains oper-
ational, has led to the establishment of permanent military facilities such as a boat mooring jetty and
a bunker, making the military presence visibly evident on and near the lakeshore. Additionally, tem-
porary military activities, such as aerial shooting, sea survival training, and parachute explorer sur-
vival exercises, further underscore the visibility and hazards of military operations. However, the
Forel target area and its adjacent shoreline, part of the natural reserve known as the “Grande
Cariçaie”, contain numerous rare or endangered plant species. This reserve has been designated
under the Ramsar Convention as a wetland of international importance since 1990. To raise
public awareness about the fragility of this environment and to preserve it, the DDPS collaborates
with the organization managing the “Grande Cariçaie”. This collaboration was formalized through
a convention signed on July 20, 2000, and further strengthened with the implementation of the
Nature-Landscape-Army program at the Forel firing range (Association de la Grande Cariçaie,
2013). This program aims to regulate military activities to minimize disruptions to natural habitats
and wildlife, and to implement measures for biodiversity protection and enhancement. Despite
these efforts, munition debris and UXOs continue to accumulate on the lakebed, with no substantial
initiatives by the military to adopt environmentally sustainable retrieval and disposal methods. This
coexistence of degradation and conservation raises questions and can be viewed as paradoxical or
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cynical, echoing the concept of “opportunistic conservation” developed by Havlick (2014).
According to Havlick,

conservation can thus emerge as a cynical move to cover the tracks of military negligence or as a
genuine and creative effort to achieve conservation successes. In either case, we are better served by
working to understand these places in their complexity, to engage with them as sites of conservation
and militarization, and to do what we can do to ensure that we face the challenges posed by such
complex landscapes as comprehensively as possible. (Havlick, 2014: 283)

Another disparity in the approach between military land range management and military water
range management must be highlighted. This disparity also applies to UXO management in
Canada, where priority is given to land-based sites, even though underwater munitions are not
ignored (Souchen, 2023). Despite challenges, former military sites underwent cleanup after their
closure to ensure their transition into various development projects (Lubbert and Chu, 2000).
However, although a site could include both land and water, aquatic spaces were often overlooked.
To illustrate this perspective, consider Camp Haven. After being used by the 5th Army as an AAA
firing range from 1949 to 1951, Wisconsin Electric purchased it in 1966 and resold it to another
private company, Kohler Inc., in 1995, without any transformation. With the new ownership, a
new phase began. Kohler Inc., aiming to convert this site into a golf course and aware of its military
history, commissioned an archaeological study to determine if there were any UXOs buried on the
site. The study found no trace of UXOs (USACE, 2002b). However, this study solely focused on
the terrestrial portion of the site, overlooking the area where the largest quantity of ordnance debris
and UXO resides—beneath the lake’s surface. A comprehensive investigation encompassing both
land and lake areas would have been instrumental in reconstructing the environmental impacts of
the training camp as a whole. While the FUDS program tends to address environmental contamin-
ation related to past military operations, water range firing assessment is recent and still ongoing at

Figure 3. Panels relating to the AAA military training and the lake. Credits: Courtesy of The Lake County

Forest Preserves.
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many sites, such as Edithton Beach (USACE, 2017) and Camp Claybanks (Shaw Environmental,
2007).

In Switzerland, this disparity between terrestrial and aquatic sites is also observed during the
implementation of the OSites ordinance. Following its implementation, Switzerland has identified
38,000 polluted sites, of which one in ten is a shooting range—military or public—demonstrating
that, despite its neutrality, the country bears significant traces of military activity. However, only
terrestrial shooting ranges were studied in compliance with the OSites ordinance. Due to the pres-
ence of high concentrations of lead and other heavy metals, many of them were declared contami-
nated, meaning they pose a risk to human health and the environment, and thus had to be
remediated (e.g., Guin (canton of Fribourg)) (Fitze and Meuli, 2015). This ordinance was not
designed to apply to aquatic environments, making its application to shooting training sites
located wholly or partially within a body of surface water challenging for multiple reasons. To
address this gap, the Federal Office for the Environment published a guide to provide an overview
of the topic as well as practical assistance with enforcing legislation on contaminated sites in con-
junction with surface waters (OFEV, 2020). Following the announcement by the Swiss Federal
Audit Office highlighting the shortcomings of studies conducted on the Forel firing range in
Lake Neuchâtel (Eidgenössische Finanzkontrolle, 2022), the DDPS (2021) decided to deepen
these preliminary studies to determine whether the area should be remediated, monitored, or if
the ordnance debris and UXOs could continue to rest on the lake bed without risk to the
environment.

Conclusion
This article aims to demonstrate that the relationship between military activities and landscapes can
be reexamined through the lens of militarized lakescapes. These sites exemplify hybrid spaces,
where military, ecological, and infrastructural dimensions converge. Indeed, the military legacy
related to war preparedness extends beyond terrestrial spaces and encompasses aquatic environ-
ments. Despite the existence of numerous underwater munition sites worldwide, the study of
these aquatic spaces has often been neglected. Recent studies, however, have begun to engage
with this topic from diverse and interdisciplinary perspectives. For instance, Neimanis (2020)
extends Nixon’s (2011) concept of slow violence by applying it to the case of chemical weapons
dumped in Sydney’s seas after World War II, offering new insights into the environmental after-
lives of war. Similarly, Neimanis et al. (2017) underscore the need for sustained interdisciplinary
research that addresses both the historical trajectories and the present-day material entanglements
of chemical weapons dumped in the Gotland Deep (Baltic Sea) at the end of World War II.

It is essential to consider the geographical characteristics of places bearing the trace of any military
activity, whether completed or ongoing, visible or concealed, both inland and over water. For
instance, examining the military installation at Gibraltar through the lens of geo-environmental
history reveals more than just the visible part of the fortress. Rose (2001) highlights the consequences
of military engineers’ construction of specific infrastructures—such as tunnels and caves, which
remain hidden from the outside world—on the geology of the Rock of Gibraltar. Similarly, under-
water munition sites resulting from military activities, such as training, naval battles, and waste dis-
posal, should be considered as territorial markers or vestiges of past military activities. Each aquatic
space and underwater munition site possess distinct characteristics shaped by the nature of military
activities, the munitions present, and environmental conditions (Charrière, 2023; Paetzel, 2002).

These sites, due to their unique stratification within lakebeds, function as veritable archaeo-
logical sites, offering insights into the evolution of military strategies, technological advancements
in military equipment, and changing perceptions and attitudes towards aquatic environments.
Therefore, similar to how archaeologists meticulously study remnants of the past to enhance
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our understanding of previous lifestyles and societal practices, including those related to military
activity (Geier et al., 2010; Gustafsson et al., 2017), underwater munition sites represent authentic
vestiges of past wars or military preparedness. Collaborating with archaeologists can help address
challenges related to data scarcity, as they also grapple with deciphering changes that have occurred
at these sites over time and space. The same logic applies to limnologists, who consider sediments as
environmental archives. Their research contributes to our understanding of historical aquatic events
by providing insights into geological history, climatic fluctuations, environmental changes, and
anthropogenic pollution (Gascón Díez et al., 2017; Parrinello and Kondolf, 2021).

Documenting underwater munition sites is crucial not only for historically tracing the entangled
relationships between the military world, the civilian world, and the natural environment, but also
for addressing contemporary environmental and socio-economic concerns. While scientific knowl-
edge regarding the impacts of such waste on aquatic ecosystems is still evolving (Beck et al., 2018;
Cumming 2024; Lotufo et al., 2021), identifying the location and composition of these sites is
essential for sustainable environmental management. Indeed, as Souchen notes in the context of
underwater munitions at sea and in the ocean,

most experts are in near unanimous agreement that continuous monitoring programs are needed to keep
tabs on dumpsites and alert authorities to changing conditions, as scientists cannot preclude the fact that
risks to human health and the environment might increase in the future. (2023: 84)

The material presence of ordnance on lakebeds is not inert; it imposes constraints on alternative uses of
these spaces—such as cables installations and renewable energy infrastructure like hydrothermal energy
grid or even offshore wind farms—thereby highlighting the absence of strict boundaries between mili-
tary and civilian spaces. These militarized lakescapes, much like their terrestrial counterparts (Pearson,
2012), embody a legacy of war preparedness or conflict that continues to shape socio-ecological con-
ditions and constrain future possibilities. In parallel, the still nascent discipline of underwater or mari-
time archaeology (Perez-Alvaro, 2019) shows a growing interest in sunken WWII ships—whether lost
in combat or deliberately scuttled with conventional and chemical weapons—highlighting the dilemmas
of maritime heritage and the environmental risks they pose (Browne, 2019). This emerging body of
research reinforces the urgency of addressing aquatic military legacies not only through environmental
science and policy but also through cultural and historical lenses.

That said, a global and holistic management approach should be applied to aquatic areas, especially
when they are entirely national, rather than a case-by-case management of underwater munition sites,
which only leads to a partial understanding of this heritage. To provide a comprehensive assessment of
past and present military activities over Lake Michigan, other sites should also be studied. For example,
the Naval Station Great Lakes (Illinois), established in 1911 as the Navy’s largest training station, has
conducted firing exercises over Lake Michigan since 1948 (Malcom Pirnie, 2005; Tetra Tech, 2010).
Additionally, the “Range 6903” between Port Washington and Manitowoc, Wisconsin, covering an
area of 288 square miles of Lake Michigan, has been used for military exercises since the late
1950s, including air-to-air missiles, air-to-air gunnery, rocketry, bombing, and more (USGAO, 1992).

Highlights

• The environmental consequences of military training activities on inland freshwater ecosystems
in the context of war preparedness.

• The transformation of lakescapes by military training and the environmental impacts of such
practices on inland freshwater bodies.

• Explanation of the current management—or lack thereof—of the military legacy at the bottom of
lakes.
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Notes

1. A complete view of all Formerly Used Defense Sites, including those located around LakeMichigan, can be
viewed online at: https://geospatial.sec.usace.army.mil/arcgis/apps/webappviewer/index.html?id=fe3efb63b
00e45b5857d3b9e15420f92 (accessed 20 February 2025).

2. The seven categories of “underwater munitions sites” are as follows: (i) ranges and target areas with a
variety of munitions; (ii) defense sites including forts; (iii) ocean disposal operations prior to 1972; (iv) acci-
dent sites; (v) acts of war such as combat sites or sunken vessels; (vi) former manufacturing sites for military
munitions; (vii) handling sites for open burning and open detonation practices (SERDP and ESTCP, 2010).

3. Available online at: https://www.vtg.admin.ch/fr/avis-de-tir-daviation#Fliegerschiessplatz-Neuenburgersee-/-
Place-de-tir-d%E2%80%99aviation-du-lac-de-Neuch%C3%A2tel-(LS-R4) (accessed 6 June 2025).
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