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Ocean and Orbit
Verticality at Sea from Seadromes to Rocket Launches

and Light Islands

In November 1934, Japanese disaster researcher Terada Torahiko (1878–1935)
contemplated the future of typhoon warning systems. Terada primarily viewed
the ocean horizontally, with a focus on early detection of typhoons in the
Pacific Ocean before they reached Japan. He had read about a US company’s
proposal for stationing floating airports – termed seadromes – across the
Pacific. These seadromes, acting as refueling stations for airplanes with still
limited ranges, would significantly increase their passenger and freight capaci-
ties by reducing the need to carry large fuel reserves over long distances.
Although skeptical about the realization of seadromes, Terada envisioned that
within fifty to a hundred years, floating offshore observatories would become
widespread. These observatories would gather weather information, an activity
that, along with celestial navigation, had historically constituted the very
limited upward-oriented interactions between vessels and the oceanic environ-
ment. But more importantly, in horizontal space, these floating observatory
islands could detect approaching typhoons earlier than coastal observatories in
Japan and report them via radio, thereby extending preparation time.1 The US
company behind the seadrome concept also saw weather observation as vital,
not only for air traffic safety but as a potential revenue source by selling
weather data via radio to governments, shipping firms, and others.2 Today,
about ninety years after Terada’s speculation, satellite imagery has become the
most important tool for tracking typhoons and gathering various oceanic data.
This technological evolution draws attention to the resulting spatial shifts in
vertical connectivity among the sea surface, the atmosphere, and satellite orbits
in outer space.3 The floating seadromes, with their horizontal runways –
horizontal space for acceleration and slowdown being essential for safe

1 Torahiko Terada, “Tensai to kokubō [Natural Disasters and National Defense],” in Terada
Torahiko zuihitsushū [Collected Essays of Terada Torahiko], Vol. 5, ed. Toyotaka Komiya
(Tokyo: Iwanami Bunko, 1948), 67–78.

2 Edward R. Armstrong, America-Europe via North Atlantic Airways over the Armstrong
Seadrome System of Commercial Ocean Transit by Airline (Wilmington, DE: Armstrong
Seadrome Development Co., 1927), 25–26, 35.

3 There is no official international definition of outer space. Therefore, I refer to the
commonly used Kármán Line, defined as 100 kilometers of altitude, as the boundary.
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airplane takeoff and landing – were never constructed. The unstable, turbu-
lent, and forceful nature of many sea surfaces created a multitude of problems,
discouraging horizontal arrivals at and departures from most types of artificial
islands. Yet, from an oceanic-vertical perspective, the unrealized seadrome
proposal initiated a spatially very different trajectory, leading to multiple
artificial islands for the vertical takeoffs and landings of helicopters and
rockets.4 The vertical connections among the sea surface, airspace, and outer
space opened new transportation avenues for goods, people, satellites, and
even the dire possibility of nuclear missiles launched by submarines. This
verticality also enabled novel insights into the sea surface and water column
once remote sensing satellites began orbiting Earth.5

In this chapter, I investigate the role of upward-oriented vertical orientation
in constructing artificial islands, marking another spatial aspect of Earth’s
amphibious transformation following offshore oil and gas drilling.
Analogous to “downward-oriented” in the previous chapter, “upward-
oriented” here means leaving and returning to the sea surface in the direction
of outer space, thus two-directionally. I regard this upward-oriented verticality
as a very important spatial dimension in oceanic history since the mid-
twentieth century. The chapter examines several questions: How have the
material conditions of marine regions shaped the trajectory of constructing
vertically oriented built environments on sea surfaces, thus extending the
human habitat? How has the vertical dimension influenced the emerging
temporality and spatiality that define the oceanic Anthropocene?
Furthermore, how have vertical connections among sea surfaces, the
atmosphere, and outer space contributed to placemaking on sea surfaces?

Very early in the book, I emphasized how an oceanic-vertical perspective
transgresses the traditional horizontal orientation in terra-centric histories,
which are fixated on continents, and in maritime history, which concentrates
on vessels traversing the seemingly flat, empty oceanic space between terres-
trial ports. This chapter contributes to histories of the twentieth and twenty-
first centuries by exploring more oceanic spatialities, not yet fully considered
and linked to oceanic temporalities like the Anthropocene. Geographer Stuart
Elden’s methodological contributions, particularly regarding security, high-
lighted the commonalities between subterranean and aerial spaces that

4 The relevant technical terms are vertical takeoff and landing (VTOL) for helicopters and
vertical takeoff, vertical landing (VTVL) for this specific type of rockets.

5 For example, remote sensing satellites provide information on the upper water column
based on water color, which indicates chlorophyll-a concentrations, and through measur-
ing elevations of sea levels, which indicate elevations of the seabed. For an overview of
remote sensing and the ocean, see Ian S. Robinson, Discovering the Ocean from Space: The
Unique Applications of Satellite Oceanography (Heidelberg: Springer, 2010).
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transgress the usual horizontal spatial focus.6 I integrated this emphasis on
aerial spaces into my analysis of verticality in both directions from the sea
surface. The previous chapter approached marine regions as voluminous spaces,
examining them vertically downward through the water column to the seabed
and further to oil and gas fields beneath. In contrast, this chapter puts the
histories of aviation and space flight in dialogue with oceanic history, moving
from the sea surface to the atmosphere and outer space and back. It sheds light
on this less studied upward spatiality of the oceanic Anthropocene.

The material conditions of marine regions have shaped this spatiality, either
encouraging or discouraging the use of technologies such as airplanes,
helicopters, and rockets, thereby forging – or not forging – new spatial
connections. Studying both the extension of vertical connections and the
problems faced by horizontal ones enriches our understanding of the oceanic
Anthropocene, in which spatiality shapes periodization. In terms of scale, the
Anthropocene emphasizes Earth’s planetarity, conceptualizing any location on
Earth as part of the interconnected Earth system that impacts the entire planet.
The oceanic-vertical perspective similarly addresses Earth’s planetarity in
spatial terms, conceptualizing this planetarity through interactions that
reached up to Earth orbits, where such objects as remote sensing satellites
revolved around the planet or appeared stationary above equatorial regions,
observing the sea surface and other layers from afar. At times, the oceanic-
vertical perspective’s spatiality extends to the solar system, further demon-
strating Earth’s planetarity by acknowledging the vertical connections from
Earth’s surface to other celestial bodies.

This chapter builds on the previous one by illustrating the synchronization
of oceanic and terrestrial temporalities through fossil fuel use, with particular
focus on upward-oriented connections. These connections emerged through
artificial island use, a term Westerners began using more frequently and
broadly since the 1920s, notably in relation to the seadrome proposal. The
novelty of the seadrome proposal, the seadromes’ seemingly realistic but
unrealized character, and the absence of legal definitions broadened the term
“artificial island” from Dutch polders or offshore lighthouses to encompass
various real or imaginary structures, from offshore landfills to floating or
seabed-fixed structures. This wide usage was fueled by Western culture’s
fascination – and sometimes obsession – with naturally formed islands,
allowing “artificial island” to create associations between this very familiar
notion and the novel ideas of largely stationary marine structures distinct from
ships. The previous chapter touched on oceanic temporalities shaped by the
extension of the energy-intensive built environment to sea surfaces, a theme

6 Stuart Elden, “Secure the Volume: Vertical Geopolitics and the Depth of Power,” Political
Geography 34 (2013): 35–51.
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this chapter will further clarify. In terrestrial regions, where the energy
transition to the Age of Coal made this fuel source accessible and affordable,
it enabled the mass manufacturing and transportation of energy-intensive
construction materials. Substantial coal usage for producing steel, cement (a
key component of concrete), glass, and bricks markedly improved the durabil-
ity and stability of structures, influencing their size, construction speed, and
widespread use compared to pre-coal economies.7 Ships were redesigned with
these new construction materials, but their function remained confined to
transiting marine regions. In terms of periodization, the ocean experienced no
Age of Coal, as the previous chapter emphasized, primarily due to the infeasi-
bility of extracting solid coal from beneath the seabed via the water column,
unlike liquid oil. This chapter revisits the oceanic Anthropocene through the
lenses of coal and oil, highlighting that an energy-intensive, coal-dependent
built environment of artificial islands did not emerge offshore until the Age of
Oil in the mid-twentieth century. The rise of steel and later concrete offshore
platforms signaled the birth of the first generation of upward-oriented artificial
islands, catalyzed by the rising demand for oil and the synchronization of
oceanic and terrestrial Ages of Oil.

I argue that the growing focus on upward verticality resulted from adapting
coal-dependent, energy-intensive built environments to the material condi-
tions of sea surfaces and utilizing the new oil-based energy regime to cover fuel
demands. This chapter’s examination of verticality thus further connects the
oceanic Anthropocene to oil and, subsequently, natural gas through two
examples. The first involves early aviation, helicopters, and rocket launches,
powered by petroleum-derived fuels, which became closely associated with
specific artificial islands. Applying the oceanic-vertical perspective, I argue that
the trajectory of designing vertical connections began after the seadrome
proposal’s failure. The proposal was important due to its aim of refueling
airplanes (with oil-derived fuel), making it the first widely discussed imagin-
ation of an oil economy–related extension of the energy-intensive built envir-
onment to sea surfaces. I investigate the subsequent upward orientation of
artificial islands, showing that designers adapted them to unstable, turbulent
sea surfaces through novel takeoff and landing methods, first with helicopters
and later rockets. I also argue that this development of upward-oriented
connections accelerated Earth’s amphibious transformation, as the use of this
verticality worked together with the horizontal movement of artificial islands
and support vessels, creating a fossil fuel–dependent, voluminous mobility
pattern genuinely different from more static terrestrial sites.

7 On the energy footprint of the built environment and the connection to energy transitions,
see Barnabas Calder and G. A. Bremner, “Buildings and Energy: Architectural History in
the Climate Emergency,” Journal of Architecture 26, no. 2 (2021): 79–115.
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The second, briefer example links upward verticality to the oceanic
Anthropocene through gas flaring on oil platforms. This practice, while
increasing safety, noteworthily contributed to global carbon emissions, a key
aspect of the Anthropocene. The chapter argues that flaring on sea surfaces,
burning natural gas extracted offshore, exemplifies how certain artificial
islands became centers in the global geography of carbon emissions, challen-
ging the terra-centric views on emissions. It explores this relationship between
sea and land emissions, introducing the concept of “light islands” to describe
the visualization of the oceanic Anthropocene, where fossil fuel combustion on
artificial islands created intense light (or electromagnetic radiation), rivaling
energy-intensive terrestrial urban nighttime lighting and clearly visible in
remote sensing satellite imagery. These light islands, resulting from rocket
launches and gas flares, made artificial islands discernible from outer space,
paralleling how the nighttime lighting of energy-intensive settlement patterns,
whose electricity was provided by fossil fuel combustion, became detectable
from satellites. Thus, the oceanic-vertical perspective offers insights into
substantial light pollution and the anthropogenic alteration of day–night
cycles, positioning the rise in offshore nighttime illumination since the
1930s, especially from the mid-twentieth century, as a spatial and temporal
marker for the onset of the oceanic Anthropocene.

Additionally, the light island visualizations help in analyzing the transform-
ation of oceanic space into places through habitation. In spatial analysis, space
is universal, empty, and a priori, while place is imbued with meaning through
association.8 I argue that concepts of departure and destination are defining
elements in placemaking, whether on land or on sea surfaces. Another form of
placemaking is energy-intensive nighttime lighting, a conceptual representa-
tion of socioeconomic development in inhabited areas. Before the advent of
mechanical ground transportation and aviation in the nineteenth and twenti-
eth centuries, ships and boats were, on average, the most efficient transport
means, often even the only ones.9 For the passengers and crews of ocean-
crossing ships, the vessels constituted temporary habitation sites between
specific places, namely port cities, which served as departure and destination
points. Shipping contributed to such placemaking by expanding routes and
travel speeds between places of arrival and departure, from circumnavigating
the globe in the sixteenth century to establishing new horizontal connections
in the nineteenth and early twentieth centuries through the Suez and Panama
canals. Fishing and whaling vessels temporary ascribed meaning to large

8 The central study on space and placemaking is Yi-Fu Tuan, Space and Place: The
Perspective of Experience (Minneapolis: University of Minnesota Press, 1977).

9 Lincoln Paine, “Oceans and Seas in World Culture,” in The World’s Oceans: Geography,
History, and Environment, ed. Rainer F. Buschmann and Lance Nolde (Santa Barbara,
CA: ABC-Clio, 2018), 90–108, here 90.
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marine regions where fishing and whaling took place, but not to very precise
point coordinates offshore, and did so with a terra-centric focus on eventually
returning to a specific place in the form of a terrestrial port. Placemaking
changed in the case of certain artificial islands, like those for offshore rocket
launches, which created places on the sea surface by being sites of departure
characterized by a massive light island effect during launches with impact on
multiple human senses. They differed from terrestrial ports by shifting the
focus on departure from horizontal to vertical dimensions, much more
recently also turning into places of arrival for returning rockets. Other artificial
islands created places in this genuinely oceanic sense already decades earlier,
serving as habitations not supposed to return to terrestrial ports except for
maintenance, or, in the case of seabed-fixed platforms, not even for that. They
became regular offshore destinations and departure points for other vehicles,
in terms of placemaking creating completely new oceanic equivalents to
terrestrial ports or airports, but with vertical instead of horizontal orientation.
For crews, for example, the size of a platform and the challenge of reaching its
deck, elevated above the sea surface for safety purposes, constituted a place-
defining confrontation with verticality at sea. Moreover, the energy-intensive
light island effect led to both physical and, on satellite imagery, symbolic
experiences of oceanic sites of production, which created conceptual associ-
ations with energy-intensity and nighttime illumination as experiences of
socioeconomic development on land. Volumetry and nighttime illumination,
therefore, turned into defining elements of sea surface placemaking and the
extension of the human habitat in the oceanic Anthropocene.

North Atlantic “Islomania” and the “Lack of Islands”

Similar to the previous chapter, this one first undertakes a brief longue durée
analysis of the material conditions in marine regions, focusing on island
geographies and their influence on human migrations, before delving into
the twentieth century. This approach sets the stage for discussing the rationale
behind proposals to construct artificial islands as technological substitutes for
the absence of naturally formed ones. Understanding the idea of building
floating airports in the early twentieth century requires contextualizing it
within the long-standing Western fascination or obsession with islands, which
eventually intersected with the energy transitions to petroleum-based fuel
demands and the Age of Coal’s intensive use of steel.

Two examples of maritime migration in the Pacific and the North Atlantic
Oceans illustrate different notions of islands. Historian Ben Finney noted the
strong influence of island distribution, ocean currents, and wind patterns on
Austronesian migration over the past six thousand years. From Papua, east-
ward migration via numerous island chains as stepping stones ultimately
reached East Polynesia after 1000. Subsequent arrivals in Hawai’i, Aotearoa
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(now New Zealand), Rapa Nui (Easter Island), and, as recent evidence sug-
gests, sporadic contacts with South America occurred over the next 200 to 300
years.10 Conversely, Viking migration from Scandinavia during the ninth and
tenth centuries culminated in reaching the island of Newfoundland around
1000. Notably, the concept of a North American continent emerged much
later. Vikings navigated the foggy, iceberg-laden North Atlantic rim using
islands like the Shetlands, Faroe Islands, Iceland, Greenland, and eventually
Newfoundland as waypoints.11 The absence of similar islands further south in
the Atlantic, which would have served as stepping stones, precluded compar-
able exploratory journeys between Western Europe and North America,
highlighting a contrast with Viking and Polynesian explorations. In the
Atlantic, no islands exist between the Azores and Madeira in the east – far
from Europe – or the Canary Islands and Cape Verde Islands off North Africa
(also in the east), and (in the west) the Lesser Antilles in the eastern Caribbean
or Bermuda. The vast absence of islands is underscored by the fact that the
Azores, Madeira, and the Cape Verdes Islands remained unsettled until
European colonization in the fifteenth century. Bermuda was not permanently
settled by Native Americans. The Canary Islands were likely settled over a
thousand years before European colonization in the fourteenth century deci-
mated the local population, and the islands of the eastern Caribbean were
settled by Native Americans from South America, indicating the furthest
islands extensions from the two continents until the European Atlantic
crossings. Arguably, if the North Atlantic’s island geography had been more
conducive for exploration and shipbuilding advances, Atlantic crossings south
of the North Atlantic rim, with its very perilous marine conditions, might have
occurred along the sail ship-powering trade winds well before Christopher
Columbus’ first voyage in 1492.12

The concept of the “lack of islands” in the North Atlantic encapsulates
Western views of this marine region, which eventually resulted in contem-
plations about artificial islands. It is my reinterpretation of Tongan and Fijian
academic Epeli Hau’ofa’s concept of “Our sea of islands,” a postcolonial
concept of Oceania that specifically referred to Polynesia’s expansive

10 On the importance of the patten of island locations, see Ben R. Finney, From Sea to Space
(Palmerston North: Massey University Press, 1992), 108, 111–112. See also David
Abulafia, The Boundless Sea: A Human History of the Oceans (New York: Oxford
University Press, 2019), 3–39.

11 Abulafia, The Boundless Sea, 393–414; John R. Gillis, Islands of the Mind: How the
Human Imagination Created the Atlantic World (New York: Palgrave Macmillan,
2010), 48–50.

12 Abulafia, The Boundless Sea, 465, 483, 487, 519–520, 766. On the impact of wind
directions and currents, see Greg Bankoff, “Aeolian Empires: The Influence of Winds
and Currents on European Maritime Expansion in the Days of Sail,” Environment and
History 23, no. 2 (2017): 163–196.
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archipelagic space. Hau’ofa’s concept aimed to decolonize Oceanian perspec-
tives by rethinking the perception of oceanic space. Rather than seeing
Oceania as small islands scattered across a vast oceanic void – a terra-centric
view typical of Western colonialism, which artificially severed age-old inter-
island connections – Hau’ofa encouraged Pacific Islanders to view themselves
as custodians of the huge Pacific Ocean encircling their islands.13 In contrast,
Europeans, whose continent features numerous coastal and river islands, have,
over the centuries, increasingly perceived the Atlantic Ocean as being almost
completely devoid of islands.

How did the European “lack of islands” emerge? Ancient Greece was
familiar with many islands, but the most famous in island imagination, which
continues to inspire to this day, is likely Plato’s legendary, sunken island of
Atlantis, situated beyond the Pillars of Hercules (the entrance to the Strait of
Gibraltar) in the Atlantic Ocean. Atlantis symbolized both the hope for
technological advances and the fear of civilization’s collapse through catas-
trophes like floods. Similarly, Thomas More’s fictional island in Utopia (1516)
presented islands as places for contemplating alternative sociopolitical
systems. Atlantis and Utopia were among many influential elements in
European island imaginings of the Atlantic.14 From the fifteenth to the
twentieth centuries, these imaginings gradually gave way to the “lack of
islands” conceptualization of the Atlantic Ocean. The European Age of
Discoveries in the fifteenth and sixteenth centuries was driven by the desire
to rediscover legendary islands from the Bible’s post-Deluge narrative and the
corresponding Christian worldview. Other sources of inspiration included
islands mentioned in ancient texts resurfacing during the Renaissance or
described in Marco Polo’s accounts of his travels to Asia. Christopher
Columbus, guided by an archipelagic worldview representative of late-
Medieval Europe, did not conceive of the post-Deluge Earth as populated by
multiple continents and was not seeking a new continent or the edge of
continental Asia. He was searching for an Asian archipelago. The term
“archipelago” combines the Greek words for “chief” and “sea,” originally
referring to the Aegean Sea, the chief aquatic space for Grecian civilization,

13 Epeli Hau’ofa, “Our Sea of Islands,” in A New Oceania: Rediscovering Our Sea of Islands,
ed. Vijay Naidu, Eric Waddell, and Epeli Hau‘ofa (Suva: University of the South Pacific,
1993), 2–16. See also Paul D’Arcy, “The Pacific Ocean,” in The World’s Oceans:
Geography, History, and Environment, ed. Rainer F. Buschmann and Lance Nolde
(Santa Barbara, CA: ABC-Clio, 2018), 52–71, here 60–61.

14 Chantal Foucrier, Le mythe littéraire de l’Atlantide (1800–1939). L’origine et la fin [The
Literary Myth of Atlantis (1800–1939): The Origin and the End] (Grenoble: ELLUG,
2004), 189–225; Gillis, Islands, 73–80. On other flood myths, see Patrick D. Nunn,
“Geohazards and Myths: Ancient Memories of Rapid Coastal Change in the Asia-
Pacific Region and Their Value for Future Adaptation,” Geoscience Letters 1, no. 3
(2014): 1–11.

  “”   “  ” 

Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009734820.004
Downloaded from https://www.cambridge.org/core. UNIVERSIDAD AUTONOMA METROPOLITANA, on 15 Nov 2026 at 06:12:18, subject to the

https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009734820.004
https://www.cambridge.org/core


with settlements around it on land that is now Greece and Turkey, as well as
the Aegean’s numerous islands. As historian John R. Gillis emphasized,
“islomania,” or the obsession with real and imagined islands, is a central
element of Western culture, going back as far as ancient Greece. In contrast
to cultures like Polynesia’s, this European island obsession turned oceanic
space with a lack of islands into voids – almost empty, unwelcoming expanses
to be quickly crossed, devoid of history. Geographer Yi-Fu Tuan similarly
argued that even though many cultures have important island imaginations, it
was “in the imagination of the Western world that the island has taken the
strongest hold.”15 This chapter does not provide a detailed intellectual history
of Western “islomania” in the twentieth and twenty-first centuries. However,
both in this and in subsequent chapters, I will emphasize the enduring legacy
of ancient, medieval, and early modern European island imaginaries and the
reconceptualization of marine regions upon recognizing the “lack of islands.”

In the nineteenth century, the “lack of islands” in the mid-Atlantic Ocean
was finally accepted geographically, influenced by Western scientific world-
view. Illusionary islands were removed from maps – not merely misplaced but
completely erased. This phenomenon, while not exclusive to the Atlantic
Ocean, caused at least 200 imaginary islands to disappear from European
sea charts in the same century.16 The method of scientific inquiry, along with
other Enlightenment ideals such as rationality, economic growth, and techno-
logical control over nature, aimed at improving human living conditions,
reshaping Western “islomania.” The Western conception of islands began to
uneasily merge various, often contradictory elements, such as Plato’s island
myth, Christian beliefs of a post-Deluge world of islands, sociopolitical
utopias, and secular attempts to scientifically ascertain the existence of certain
islands. Concurrently, the coal-powered nineteenth century saw a shift in
Western understandings of the Atlantic world, moving from an “age of
islands” – an archipelagic space linking islands and continental coasts – to a
new “age of continents” where continental interiors were accessed by railroads
and experienced the large-scale construction of new, energy-intensive built
environments. This shift relegated islands from trade and economic hubs to
peripheries.17 The rise of a terra-centric mindset, which I will explore further
in the next chapter, reconceptualized islands as support entities for continental

15 Yi-Fu Tuan, Topophilia: A Study of Environmental Perception, Attitudes, and Values
(Englewood Cliffs, NJ: Prentice Hall, 1974), 118–120 (quotation: 118). On “islomania”
and the European Age of Exploration, see Gillis, Islands, 1–5, 45–80. On Christian
religion and the ocean, see also John R. Gillis, The Human Shore: Seacoasts in History
(Chicago: University of Chicago Press, 2012), 9–13.

16 Gillis, Islands, 121–122.
17 Gillis, Islands, 85–100, 124–125, 137–138.
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civilizations, wherein industrial capitalism and territorially distinct nation-
states redefined centers and peripheries in the broader North Atlantic region.

Seadromes during the Great Depression, or Artificial
Islands of the Mind

In the secular-scientific understanding of islands that became particularly
important in the context of the seadrome proposal, the deities once believed
to create or submerge islands had vanished, giving rise to an “islomania” in
which humans aspired to assume the role of islands builders. Technological
advancements in aviation during the 1920s suggested that constructing artifi-
cial floating islands in support of continents would drastically change transat-
lantic journeys. About half a century before the 1970s, which ushered in the
jumbo jet era, the idea of constructing these islands from large quantities of
steel and positioning them in the mid-Atlantic Ocean between Europe and
North America via the Azores would enable airplanes to refuel multiple times,
therefore carrying passengers and mail instead of just fuel.

Seadromes, like the ocean liners and airplanes of the 1920s and 1930s,
embodied the fossil fuel–driven nature of modernity, drawing popular atten-
tion to new forms of architectural and engineering designs. Each, in its own
way, focused on functional adaptation to turbulent marine regions, including
the stormy or foggy atmosphere above them that turned water into weather.
Airplanes and seadromes, combined, promised faster transatlantic trips than
any ocean liner could offer. In the early nineteenth century, Atlantic crossings,
unable to make stopovers at Atlantic islands due to their absence, had mortal-
ity rates of 10 percent or higher among the poorest passengers, almost as
gruesome as the conditions on recently outlawed slave ships.18 Even in the
early twentieth century, despite improved ship conditions, Atlantic crossings
were often arduous and seasickness ridden, epitomized by ocean liner com-
panies vying for the fastest crossing. The shortest possible duration on an
ocean liner was a selling point. This changed in the 1920s, when US immigra-
tion policy reduced immigrant passenger numbers. Comfort-seeking US tour-
ists visiting Europe on vessels not affected by the Prohibition became the new
revenue source for ocean liner companies, marking the start of the transform-
ation into the cruise industry in the latter half of the twentieth century.19 The
new liner designs of the 1920s and 1930s were highly inspirational. The “ocean
liner style,” an architectural style of the early and mid-twentieth century, drew
inspirations from these liner designs as models of modernity, characterized by

18 John M. Brinnin, The Sway of the Grand Saloon: A Social History of the North Atlantic
(New York: Delacorte Press, 1971), 6–8.

19 Bob Dickinson, Selling the Sea: An Inside Look at the Cruise Industry (Chichester: Wiley,
1997), 5–7, 11, 16–17.
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efficiency, speed, durability, rationality, and functionality-focused aesthetics.
For Le Corbusier, a prominent figure in the Modernist movement in architec-
ture, new ocean liners, airplanes, and automobiles were symbols of radical
functionality. It was a point he provocatively presented in writings since
1921 and especially in the widely read 1920s publication that, along with the
Spilhaus World Ocean Map, opens this book.20 In the language of Modernist
architecture, “form follows function,” or at least was supposed to. The engin-
eering and structure of liners, including their plumbing, lighting, ventilation,
and air-conditioning systems (but not their floating hotel-like Art Deco inter-
iors), influenced numerous terrestrial architectural designs – apartment
blocks, hotels, and other buildings – in subsequent decades.21 Airplane tech-
nology, another symbol of modernity, advanced rapidly during the 1920s and
1930s. My key point is that seadromes should also be seen as the initial, albeit
unsuccessful, manifestation of a “trial and error”–based design approach,
termed here “ocean platform style.” This style encapsulates multiple
Modernist characteristics, the adaptation process to marine regions, and a
corresponding vertical orientation focusing upward.

Engineer Edward R. Armstrong’s (1876–1955) seadrome project arose when
the Western “lack of islands” concept met aviation technology’s refueling
challenges. It failed because of an airplane’s horizontal orientation for takeoff
from and landing on artificial islands. Before developing his proposal,
Armstrong migrated from Canada to the United States, gaining experience
in oil drilling and aviation, and served as a naval officer during World War I
before working for the chemical company Dupont. After years of contem-
plation and testing very small models, Armstrong unveiled his seadrome
concept in a 1923 aviation journal, having filed patents in 1919 and 1922.
The concept initially had little impact.22 In 1926, he founded a company and,
in the following year, proposed a chain of eight redesigned seadromes spaced

20 Le Corbusier, Towards a New Architecture (London: Architectural Press, 1946 [1927]),
81–138. First published in French in 1923.

21 Bruce Peter and Philip S. Dawson, “Modernism at Sea: Ocean Liners and Avant-Garde,”
in Modernism on Sea: Art and Culture at the British Seaside, ed. Lara Feigel and
Alexandra Harris (Bern: Peter Lang, 2009), 145–157; Tim Benton, “Modernist
Architecture and the Liner,” in Ocean Liners: Glamour, Speed and Style, ed. Daniel
Finamore and Ghislaine Wood (London: V&A Publishing, 2017), 230–243; Alice
T. Friedman, “Ship Shapes: Ocean Liners, Modern Architecture and the Resort Hotels
of Miami Beach,” in Designing the Modern Interior: From the Victorians to Today, ed.
Penny Sparke et al. (New York: Berg, 2009), 195–205.

22 Edward R. Armstrong, “Commercial Ocean Transit by Airplane,” Aviation 14, no. 23
(1923): 602–606; US Patent No. 1511153: Armstrong, Edward R., Sea Station (7 October
1924), USPTO; US Patent No. 1378394: Armstrong, Edward R., Method of Anchoring
Aeroplane, Navigating, and Supply Stations at any Depth of the Ocean (17 May 1921),
USPTO. Armstrong, in 1930, filed a patent for a redesigned seadrome: US Patent
No. 1892125: Armstrong, Edward R., Seadrome (27 December 1932), USPTO.

   

Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009734820.004
Downloaded from https://www.cambridge.org/core. UNIVERSIDAD AUTONOMA METROPOLITANA, on 15 Nov 2026 at 06:12:18, subject to the

https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009734820.004
https://www.cambridge.org/core


about 483 kilometers (300 miles) apart across the Atlantic at the latitude of the
Azores. Later proposals also addressed the Pacific Ocean, which Terada
Torahiko read about, aiming to connect Hong Kong and Canada. However,
Armstrong’s primary focus remained the North Atlantic. The installation of
radio beacons and new radiophone technology, discussed in Chapter 5, was
intended to help airplanes locate seadromes even in adverse North Atlantic
weather. Armstrong’s economic evaluations, more advertisements than realis-
tic forecasts, had their costs more than quadrupled over a decade marked by
deflation, indicating that investors had little trust in his analysis. Initially, in
1927, he estimated costs at around US$25 million, with annual operation costs
of US$9.1 million, offset by an optimistic annual income of US$50 million
from one million passengers. A gigantic, dubious number that shifted most of
the annual ocean liner passengers of all classes to airplanes. The estimated
volumes and weight of passengers and mail minimized airplane tank space,
demanding refueling at each platform, which is where the main problem
began. Regular horizontal airplane takeoffs and landings required adaptation
to marine conditions, including all weather conditions and wave intensities.
This necessitated a long, flat deck as a runway (366 m x 61–122 m), achievable
only through a floating platform design (see Figure 3.1). Ship designs,

Figure 3.1 A seadrome as envisioned by Armstrong circa 1927, depicted out of water.
Source: Edward R. Armstrong, America-Europe via North Atlantic Airways over the Armstrong
Seadrome System of Commercial Ocean Transit by Airline (Wilmington, DE: Armstrong
Seadrome Development Co., 1927), 21.
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including aircraft carriers, could not provide this degree of stability due to
wave impact.23 The first operational US aircraft carriers (Lexington Class)
were built between 1920 and 1927, but they were unsuitable for large,
passenger-carrying civilian aircraft due to the perilous nature of landing
maneuvers, which has not changed to this day. Armstrong’s adaptation to
marine condition meant that, in contrast to an aircraft carrier hull hit by
waves, seadromes featured individual submerged legs with buoyancy cham-
bers and ballast tanks, reducing wave impact and enhancing stability by letting
water pass between them (see Figure 3.1). Each seadrome was to be connected
on one side to a floating anchor structure moored to the seabed, intended to
minimize movement but another source of problems. The platform deck,
hosting the floating runway and adjacent building complexes like a hotel
and radio facilities, was elevated well above the sea surface to prevent wave
interference.24

The seadrome proposal received huge public interest, demonstrating the
influence of Western “islomania” and the new “lack of islands” notion in the
Atlantic. Armstrong unveiled his redesigned seadrome proposal in May 1927,
spurred by aviation pioneer Charles A. Lindbergh’s (1902–1974) pioneering
nonstop transatlantic flight. The event undoubtedly fueled Armstrong’s motiv-
ation to leverage the media attention surrounding Lindbergh to promote his
own transatlantic aviation proposal.25 Over the next two years, interest in his
idea surged. By the autumn of 1929, he was testing a 1:32-scale model, backed
by investors.26 However, the Wall Street Crash in October 1929, marking the
onset of the Great Depression, made investment funds scarce. Simultaneously,
there was a transatlantic, and even global, media discussion around seadromes
as artificial island solutions to the absence of a natural island chain across the
North Atlantic. Newspapers in Japan, British India, and South Africa, among
others, reported on the seadrome proposal, but the epicenter of the discussion
was in North America and Western Europe. US newspapers and pulp fiction
magazines linked seadromes to the Atlantis myth, Utopia, and portrayed them
as a novel oceanic “frontier,” characterized by tales reminiscent of Old West–
style mail coach robberies and kidnapping, which all reflected the commercial-
ization of the “islomania” cultural heritage. Female authors indicate that,
although all inventors in this chapter were male, women were affected by

23 Armstrong, America-Europe via North Atlantic Airways, 20–21, 23, 25, 32–35; Edward
R. Armstrong, Proposed Trans-Pacific Empire Seadrome Route between Vancouver &
Hong Kong Connecting Great Britain with the Far East Yokohama-Vladivostok-Manila-
Singapore-Brisbane via North Atlantic & Trans-Canada Airways, in F3–849000-
02, NASMA.

24 Armstrong, America-Europe via North Atlantic Airways, 17, 21, 25–30.
25 For this continuous newspaper coverage for about one decade, see the newspaper

excerpts in F3–848800-01, F3–849000-01, and F3–849000-02, NASMA.
26 “Work on Seadrome to Begin in 60 Days,” New York Times (October 23, 1929): 36.
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Western “islomania” and interested in inventions supposed to enable an
industrial-strength transformation of the oceanic environment.27 Journalists
and writers used “floating island” and “artificial island” interchangeably with
“seadrome,” showing the contemporary perception of these largely stationary
structures as distinct from constantly moving vessels but ready to be integrated
into “islomania” ideas. The media’s dual fascination with “islomania” and
aviation technology, dating back to the Wright brothers’ 1903 Kitty Hawk
flight, heightened the attention. Armstrong’s proposal, blending the first
design iteration of ocean platform style with manifestations of modern avi-
ation, fostered a new spatial imagination integrating both sea surfaces and
airspace into an artificial island chain extending the human habitat far beyond
two continents. Armstrong further linked “islomania” to aviation by naming
his seadromes after aviation pioneers, thereby presenting them as heroes of
industrial modernity whose feats now merged with the island-building task
once the realm of ancient deities or the Christian God. Nevertheless, investors
primarily focused on the engineering, economic, and military aspects of the
proposal, explaining why extensive media coverage did not lead to any actual
seadrome construction.

Previous research on the failure of the seadrome proposal primarily exam-
ined events in the United States and airplane technology changes, neglecting
the ocean’s material conditions. They concluded that very unfortunate timing,
compounded by advances in airplane range making seadromes obsolete,
doomed the project.28 Fast-forward to the early 1930s: President Franklin
D. Roosevelt’s administration, assuming office in early 1933, initially showed
interest in the proposal as part of the New Deal, after a meeting between
Armstrong and the president. In the autumn of 1933, Armstrong’s company
sought a US$30 million loan from the Public Works Administration, but no
funding was forthcoming. Prominent figures such as Charles Lindbergh,
initially a supporter of Armstrong’s proposal, and airplane designer Igor
Sikorsky (1889–1972) advised federal authorities against it in
November 1934, anticipating larger airplanes capable of transatlantic flights
without refueling stops. Previous studies regarded this negative feedback as
central, which they associated with Lindbergh’s new advisory role at Pan-

27 Frederick Arthur Hodge, “A Modern Atlantis,” Amazing Stories Quarterly (Spring 1928):
148–195, 286–287; Eustace L. Adams, “Death on Seadrome Three,” Argosy (February 17,
1934): 22–53; Catharine Mackenzie, “Flying Stirs Interest in Ocean Floor,” New York
Times (September 8, 1929): 3, 9; “Ocean Seadromes. Trans-Atlantic Dream Comes True –
Floating Islands every 300 Miles,” Sunday Dispatch (February 17, 1929), in AVIA 2/390,
NAUK. For a mildly libertarian reference to Utopia, see, e.g., “Seadrome Planned as an
Ocean Utopia,” New York Times (March 26, 1931): 56.

28 Steward B. Nelson, “Airports across the Ocean,” Invention & Technology 17, no. 1 (2001):
32–37; Ronald E. G. Davies, Fallacies and Fantasies of Air Transport History (McLean:
Paladwr Press, 1994), 22–30.
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American Airways, a company using Sikorsky’s flying boats (or seaplanes) not
requiring seadromes or other dry runways.29 The timeline for these expected
airplane technology advances remained a topic of debate, however. Figures like
aviator Louis Blériot (1872–1936), the first to fly across the English Channel in
1909, still supported the seadrome proposal in 1935, equating its importance
with the opening of the Suez and Panama canals.30 Despite the rise and demise
of zeppelins as a limited-capacity alternative for transatlantic travel, airplanes
ultimately prevailed, as demonstrated by Pan-American Airway’s first passen-
ger flight across the North Atlantic in June 1939 using a Boeing 314 flying
boat, albeit with a very small passenger volume. It confirmed Lindbergh’s view
but was far, far below the seadrome proposal’s intended capacity.31

Previous studies also stated that the Roosevelt administration’s concerns
about the legal status of seadromes in international law was a factor in the
proposal’s failure.32 In October 1930, the International Aviation Legal
Committee (Comité juridique international de l’aviation), the international
governing body for aviation law, debated its legal status extensively. Comité
members did not recognize seadromes as equivalent to naturally formed
islands or ships, necessitating a new legal framework.33 Aware that their
decisions had to be recognized by their governments, the members voted that
seadromes could only operate under state authority and responsibility. They
proposed that location disputes, such as placing a seadrome near another
country’s ports or airports, should be submitted to the League of Nations or
international arbitration, given that the territorial sea and therefore state
control were limited to three nautical miles (5.56 kilometers).34 These legal
considerations aimed to apply the concept of territoriality to artificial islands
in international waters, akin to how a ship’s space constitutes a very small
pocket of national territory. None of these legal decisions prevented the
construction of a seadrome.

Armstrong’s libertarian “islomania” was more controversial from a state’s
perspective, especially during the US Prohibition era (1920–1933).
He envisioned using the seadromes’ undefined legal status to establish

29 Nelson, “Airports.”
30 Louis Blériot, “Les Ailes sur la Mer [Wings over the Sea],” L’Aérophile 43, no. 3 (1935):

65, 67–73, here 73.
31 Kenneth Hudson and Julian Pettifer, Diamonds in the Sky: A Social History of Air Travel

(London: BBC, 1979), 85.
32 Nelson, “Airports across the Ocean”; Davies, Fallacies and Fantasies, 22–30.
33 Comité juridique international de l’aviation, ed., Neuvième Congrès international de

législation aérienne du Comité juridique international de l’aviation, tenu à Budapest du
29 septembre au 3 octobre 1930 [Ninth International Congress of Air Legislation of the
International Aviation Legal Committee, Held at Budapest, 29 September–3 October 1930]
(Paris: Les Éditions internationales, 1931), 73.

34 Comité juridique international de l’aviation, Neuvième Congrès, 98–99.
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multiple legal layers, not much different from modern shipping practices.
In May 1931, he envisioned seadromes with an owner-crafted legal system,
including allowance for alcohol and gambling tourism. This vision, leveraging
international waters, distilled centuries of Western philosophical and science
fiction literature about imaginary island societies that, secluded from the rest
of the world like in Utopia, had created their own inspirational legal regimes,
into establishing what today could be called special economic zones.
Historically, casino and gambling ships in international waters, connected to
ports by ferries, were a source of annoyance to state officials, yet Armstrong’s
vision turned such ideas into part of a promise (is)land. However, beyond
these libertarian ideas, it is important to recognize that the monotony of
contemporary flights made getting drunk a popular remedy for this problem.
Armstrong, while ruling out other practices illegal in the United States,
explained that the seadrome would be property of US citizens, and the US
government had the obligation to protect such property, despite him planning
to register it under a different flag, foreshadowing the later “flags of conveni-
ence” trend in shipping.35 Further iterations of this libertarian “islomania” will
continue to surface in later chapters. Nonetheless, some level of compromise
was always achievable, indicating that legal issues never outright obstructed
seadrome construction.

I find the seadrome proposal’s failure to be the result of its inability to adapt
to oceanic material conditions, both vertically and horizontally. Archival
materials from the United Kingdom emphasize concerns about the seadromes
themselves, which mattered far more. As the leading sea power and the world’s
largest empire, British government officials were acutely aware of maritime
and aviation issues. Armstrong’s proposal was notable for multiple reasons.
He intended to locate the first seadrome off the North American continent,
establishing a passenger airplane route to British-colonized Bermuda.
Although Bermuda was too far south for the planned transatlantic seadrome
route, this shorter secondary route aimed to boost airplane tourism to
Bermuda, thereby attracting investment capital for the first floating airport.
British documents, dated January 1931, confirm that the Great Depression
hindered investments from private companies or governments.36 However, in
a November 1934 meeting, high-ranking British officials expressed reluctance
to support the seadrome proposal, underlining key problems emerging from
failed adaptation to oceanic conditions. Armstrong’s seadrome design was
judged to be functional in shallow waters but not further offshore, which
horizontally limited the marine regions in which it could be used. Air

35 On Armstrong’s statement, see “Airport and Bar at Sea Legal, Inventor Asserts,” New
York Herald Tribune (March 27, 1931), in F3–849000-02, NASMA. See also Hugh
D. Grant, “Seadromes,” North American Review 237, no. 3 (1934): 270–279.

36 R.C. Lindsay to Arthur Henderson (2nd January 1931), in AVIA 2/390, NAUK.
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Marshal Hugh Dowding (1882–1970) and others pointed out the feasibility of
the project in shallow waters, but the difficulties of anchoring a seadrome in
deep ocean waters highlighted the vertical challenge of depth. According to
them, Armstrong’s idea of connecting the seadrome at one end to a floating
anchorage system moored to the seabed, supposed to align the seadrome with
the wind for safe airplane landing, was not feasible. The second problem
concerned the horizontal takeoff and landing of airplanes. The construction
of a long, elevated horizontal runway was highly problematic for military use.
While one official agreed with Armstrong that a seadrome would be very
difficult to sink due to its many individual buoyancy legs, its potential military
use made it an immediate target in case of a conflict. The problem was that any
enemy vessel shelling the long, horizontal runway disabled its use for aircraft
operations without any need for sinking the floating airport.37 The seadrome
being very immobile but having to return to port for repairs meant that
aircraft carriers would be much more efficient. About two months later,
discussions between the British air attaché and US colleagues in
Washington, DC, revealed similar concerns from US military officials.38

These noteworthy mooring challenges in deep waters and seadrome runways
becoming priority targets for easy disablement in a military conflict further
discouraged government investors from funding such costly structures.

The seadrome proposal’s failure, due to insufficient adaptation to marine
conditions, however, did not mark the formal end of seadrome “islomania.”
In early 1939, engineer Frederick G. Creed, unrelated to Armstrong, attempted
to present alternative seadrome designs to the British military officials, who
again viewed them as huge liabilities in conflicts.39 In May 1942, during World
War II, Armstrong modified his design, addressing the two issues through a
focus on downward verticality. He proposed a new mooring system with
vertical cables extending from the platform legs to seabed ballast tanks.
Additionally, in emergency cases, an oil derrick–like “haul down mechanism”
used these cables to pull the seadrome deck, including the runway, several
meters below the sea surface to protect it from shelling and bombardment.
Armstrong applied his terrestrial oil drilling expertise to use a marine region’s
downward-oriented dimension to mitigate military vulnerabilities of a long
horizontal runway.40 Nonetheless, such a seadrome, reminiscent of tension-leg

37 Notes of a Conference Held on November 23, 1934, at Gwydyr House, to Discuss the
Project for the Construction of Seadromes, in AVIA 2/1922, NAUK.

38 Air Attache, Washington to Air Ministry (19 January 1935), in AVIA 2/1922, NAUK.
39 Note on the Military Value of a Chain of Seadromes across the Atlantic Ocean.

Consideration of Mr. Creed’s Argument, in AIR 2/3939, NAUK.
40 US Patent No. 2399611: Armstrong, Edward R., Submersible Seadrome (7 May 1946),

USPTO. As Armstrong stated, the seadrome’s haul-down mechanism was similar to that
of a derrick, which pulled the drill stem – its top end high above the ground – and its drill
head ever deeper into the earth.

   
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oil platforms constructed decades later, was never built. For full submergence,
the runway had to be clear of airplanes, making it infeasible. However, the
concept started the trajectory leading to vertically oriented platforms.

The Rise of Upward Verticality in the Oceanic Anthropocene

The seadrome proposal’s failure was important in shaping the oceanic
Anthropocene. Already in 1938, Armstrong repurposed his floating platform
design for a new task: offshore oil drilling, a defining characteristic of the
oceanic Anthropocene. As the previous chapter showed, offshore oil explor-
ation in that year entered the bays of the Gulf of Mexico. Armstrong made
important design contributions to several offshore platform types, which after
World War II illustrated the extension of the Age of Coal’s energy-intensive,
steel-made built environments to sea surfaces, initiating the oceanic Age of
Oil. Before exploring the upward orientation in ocean platform style, it is
worth showing very briefly how Armstrong’s designs contributed to the early
construction of offshore platforms, since they emphasize the adaptation
lessons learned for shallow but turbulent waters. Armstrong’s initial seadrome
design was a semi-submersible, meaning tugboats would move it, and stabil-
ization at the operation site would happen by partially submerging it, using the
ballast chambers (see Figure 3.2). In the 1930s, Armstrong started working for
Sun Oil, one of the successors to John D. Rockefeller’s Standard Oil Co.,
possibly through their subsidiary Sun Shipbuilding Co., which had built
Armstrong’s 1:32-scale model in 1929. From the late 1930s until his death in
1955, he adapted his seadrome design, filing several platform patents, some
assigned directly to Sun Oil. His first patent, filed in 1938, described a design
capable of operating in open waters, unlike the submersible drilling barges
used in Louisiana’s bayous and Lake Maracaibo’s calm waters, discussed in the
previous chapter. The Gulf of Mexico’s nearshore waters, shallow but
hurricane-prone and turbulent, would cause no functionality problem, as the
British officials had noted. Armstrong’s oil platform, designed as a large
submersible, operated vertically by resting on the seabed when its leg ballast
chambers were flooded, keeping the deck and drilling equipment above the
water level. He republished this design in early 1947, amid burgeoning explor-
ation in the Gulf of Mexico and discussions in oil journals about the required,
new types of drilling platforms for open waters, including his design.41 Two
years later, in 1949, a different designer launched the first mobile, submersible
platform, followed by a larger design finished in 1954, both of which inevitably

41 Edward R. Armstrong, “Seadrome-Type Offshore Foundation for Continental Shelf
Operations,” Oil Weekly (January 27, 1947): 40–41, 48; J. E. Kastrop, “Drilling Rigs Are
Going to Sea,” Oil Weekly (February 3, 1947): 33–35.
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must have taken inspiration from Armstrong’s designs.42 Other patents for
offshore drilling platforms, filed in 1948 and 1950 for use by Bethlehem Steel
and Erle P. Halliburton, referenced Armstrong’s patent, illustrating his inspir-
ational influence in the early development of US offshore oil drilling.43

Figure 3.2 The two platforms on the left are tension leg platforms, stabilized by
vertically tensioned mooring cables that prevent upward movement. The two platforms
on the right are semi-submersibles, characterized by sufficient buoyancy for floating yet
stabilized in shallow waters by adding ballast water, enabling partial submersion. The
central platform is a spar platform, its stability derived from the design’s deep draft
displacing water. The image illustrates platform types and mooring systems, yet the
water depth associated with each platform type varies strongly in reality.
Source: Author-edited version of https://commons.wikimedia.org/wiki/File:Types_of_offshore_
oil_and_gas_structures.jpg. Courtesy of NOAA.

42 F. Jay Schempf, Pioneering Offshore: The Early Years (Tulsa, OK: PennWell Custom Pub.,
2007), 34–40. Interestingly, the author does not mention Armstrong anywhere, focusing
only on platforms that were constructed.

43 US Patent No. 2600761: Halliburton, Erle P., Offshore Drilling Means (17 June 1952),
USPTO; US Patent No. 2771747: Rechtin, E. C., Offshore Drilling Barge (27
November 1956), USPTO.
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Armstrong also made contributions to other offshore platform types and
their methods of anchoring in turbulent waters. In 1944, amid the resurgence
of offshore oil exploration following the diminished threat of German sub-
marines, Armstrong filed a patent combining two mooring systems. This
submersible platform could rest on the seafloor in shallow waters and
employed his World War II concept from two years prior for deeper waters.
Anchor cables extended from the platform’s legs to weight anchors on the
seabed. When the buoyancy chambers were flooded, partially submerging the
platform, the anchor cables were locked in. Afterwards, the chambers were
emptied again to “tension the anchor cables,”44 stabilizing the platform against
rising and other movements. Decades later, this mechanism would be used for
tension-leg platforms (see Figure 3.2), a type of floating offshore installation
used for oil and gas development in deep waters. In a patent assigned to Sun
Oil, filed in 1954, Armstrong also introduced a jacking system for submersible
platforms. Once the lower platform part was submerged with its legs standing
on the seabed, this system could jack them up to elevate the deck above the
surface (see Figure 2.3 in the previous chapter for a jack-up rig).45 While not
the first to use a jacking mechanism, Armstrong’s design contributed to the
early days of jack-up rig designing. In the same year, 1954, The Offshore
Company (now Transocean Co.) launched the first fully mobile jack-up rig
“Rig 51,” and engineer Robert G. LeTourneau (1888–1969) began work on the
very different but successful “Scorpion” for Zapata Off-Shore Co., founded by
future US president George H. W. Bush.46 This was soon followed by the Dai-
1 Hakuryū jack-up rig design introduced in the previous chapter.

It seems none of Armstrong’s oil platform designs was built either. They
aligned more with his original seadrome concept and did not meet the specific
needs of offshore drilling at the time. In his ocean platform style designs, form
did not follow function, and many features were not used in platform con-
struction until decades later, being unnecessary for the shallow waters of the
1940s and 1950s. Regarding his other designs, the early submersibles and jack-
up rigs emerged amid strong investor fears of bankruptcy if their costly
investments, after launch, failed to adapt to rough waters, strong winds, and
seasonal weather phenomena like hurricanes. With platform construction
knowledge still in its infancy, few proposals received funding. Yet
Armstrong’s proposals, news items, and patents illustrate his inspirational role

44 US Patent No. 2399656: Armstrong, Edward R., Float (7 May 1946), USPTO.
45 US Patent No. 2963868: Armstrong, Edward R., Seadrome (13 December 1960), USPTO.
46 Schempf, Pioneering Offshore, 56–68. On jack-up barges (floating docks) and World War

II, see also Thomas A. A. Adcock and Paul H. Taylor, “The Mulberry Harbours: A Review
of an Early Example of Offshore Engineering,” in Proceedings of the ASME 2009 28th
International Conference on Ocean, Offshore and Arctic Engineering, Vol. 6: Materials
Technology (Honolulu, HI: ASME, 2009), 567–574.
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in the development of submersibles, jack-up rigs, semi-submersibles, and
tension-leg platforms. By the 1960s, some oil company staff still colloquially
referred to submersible designs as “seadromes.”47

The key point is that in the 1940s and 1950s, the engineering solution to the
“lack of islands” was found. The seadrome proposal created the concept of
realizable artificial islands in people’s minds, combining large quantities of
coal-made steel for their construction with the petroleum-based fuel demands
of airplanes. Oil platforms materialized these imaginary islands in reality and
anchored them more firmly in the Anthropocene, marked by rising oil
demand and consumption that shifted energy-intensive built environments
to sea surfaces and reoriented them upward.

The transition from horizontally oriented seadromes to vertically oriented
oil platforms addressed the challenge of accessing platform decks, elevated
meters or tens of meters above the sea surface for safety reasons. This distance
between a vessel on the sea surface and a platform deck far above physically
confronted arriving or departing crews with verticality. The oceanic-vertical
perspective helps understand the trajectory of ocean platform style’s adapta-
tion to the oceanic environment, leading to the creation of an archipelago of
offshore oil platforms equipped with vertically oriented helipads, and eventu-
ally to offshore rocket launch platforms, serving as embryotic spaceports or
vertical gateways to outer space. Unlike imaginary seadromes designed for
horizontal aircraft access, the transition to oil platforms made airplane access
impractical due to the absence of a horizontal runway. Flying boats also faced
the vertical dilemma by using the sea surface as a runway, but after landing
they looked at a platform deck elevated high above them. Ships, boats, and
tankers maintained horizontal connectivity for transporting supplies and oil,
but vertical access became critical for crew safety. A confrontation with
verticality could be lethal. In the 1950s, crew transfers from boats, rising and
falling with the waves, to a platform deck involved dangerous methods like
climbing ropes or Jacob’s ladders, or being pulled up in cargo nets, especially
perilous during storms and strong wave action in the open waters of the Gulf
of Mexico. Falling or getting smashed against the platform wall were two of
several ways to get hurt or perish. The advent of helicopters, with their vertical
takeoff and landing capabilities, revolutionized access and drastically reduced
the risk of accidents.48 Helicopters had been developed specifically for use at
sites where horizontal space was limited or infrastructure was lacking.
Advanced during World War II toward mass production, helicopter technol-
ogy after the war became more economically accessible for civilian use.

47 John H. Atwood, “The Role of Floating Vessels in Foreign Operations,” Offshore
(June 1964): 29–32.

48 John N. Donhaiser, “What’s Being Done about Offshore Safety,” World Oil (June 1954):
218–233, here 222.
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In 1947, Shell Oil Co. trialed helicopter use for surveying in Louisiana’s
bayous, where vegetation cover discouraged conventional airplane and water-
plane operations. In 1948, the first helicopter landed on a platform about
30 kilometers into the Gulf of Mexico, heralding the new upward-oriented
spatiality in the oceanic Anthropocene. By the 1950s, helicopter use became
more frequent for safe transport between artificial islands and land.49 Despite
not altering cartographic representations of seemingly flat marine regions,
helicopter use changed how crews conceptualized the human habitat, turning
platform decks into distinct destinations and departure points in three-dimen-
sional marine space. From the mid-twentieth century onward, this vertical
access has characterized the “islomania” of creating artificial islands. For many
of the approximately 101,000 workers (as of late 2010s) in offshore industries
worldwide (thus excluding shipping), confrontations with verticality at sea
were key physical experiences of work and safety.50

The vertical orientation emphasizes that offshore platforms are not isolated
and unconnected sites for capitalist corporations (and previously also com-
munist enterprises) to act without restraint. Anthropologist Hannah Appel’s
study on Equatorial Guinea, while insightful, may have unintentionally
conveyed this misconception due to the problematic terra-centric view preva-
lent in academic literature, which regards the ocean as a barrier. This “ocean-
as-separator” narrative, similar to “oceans connect and divide” stories, por-
trays offshore platforms as isolated, remote, and inaccessible because of their
distance from landmasses. Physical distance, however, is only very vaguely
related to accessibility and speed between locations in transportation space.
Appel’s quotes from interviews with Western oil personnel, if taken at face
value, suggested that offshore locations enhance security in hazardous areas
like Equatorial Guinea and minimize workflow disruptions. However, the oil
personnel’s security assertions, rooted in the “ocean-as-separator” narrative,
likely aimed to advertise their industry as safer than land-based operations by
conforming to terra-centric social expectations among listeners or readers
rather than accurately depict the situation, omitting the reliance on helicopters
and land-based heliports. Without question, theft of oil is more difficult. But
any deliberate disruption of the helicopter infrastructures would impede the
platform’s operations, as crews would not simply change to using boats due to
the elevated platform decks. Any attacks on terrestrial heliports would pose
noteworthy security threats to crews, highlighting that the ocean does not
create the alleged separation or isolation. Other quotes in the same section in
Appel’s book, from Equatorial Guinean government officials and oil person-
nel, imply that offshore platforms are less accessible to environmentalists or

49 “Helicopters Provide Oil Back-up,” Offshore (October 1970): 137–141.
50 Futurenautics Maritime, ed., Crew Connectivity 2018 Survey Report (London:

Futurenautics, 2018), 13.
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government inspectors for monitoring pollution or working conditions. This
once again unchallenged “ocean-as-separator” bias caters to terra-centric
social expectations instead of a realistic assessment of political, legal, and
material conditions. First, terrestrial locations are not inherently more access-
ible than sea locations; second, legal frameworks under the Law of the Sea and
domestic laws ensure that government officials can inspect platforms, possibly
accompanied by environmentalists as advisors, contradicting monocausal
narratives of the “ocean-as-separator” being the reason for an exploitation of
offshore sites by global capitalism. For decades, helicopters have facilitated
access to offshore platforms not only for crews but also for government
officials and even academics. Today, crane-like gangways on boats do the
same. The lack of government oversight of capitalist practices – or even those
of national oil companies –more likely stems from government officials’ terra-
centric indifference to offshore activities and their kleptocratic ideas of the role
of the state or regulatory capture, rather than an imaginary oceanic separation.
One receives the impression that Equatorial Guinean government and oil
personnel’s narratives of such separation facilitating capitalist misconduct
are excuses for weak and bad governance structures failing to regulate capital-
ist or any other corporations, a situation related to Equatorial Guinea being
ruled by a paranoid and arbitrarily violent dictatorship, as Appel notes
elsewhere and as other studies also emphasize.51

The pivotal role of verticality in creating air transport corridors to artificial
islands is further highlighted by the absence of floating seadromes to date.
Armstrong’s seadrome proposal saw a brief resurgence during the 1960s and
1970s with the emergence of jumbo jets requiring longer runways. This revival
was driven not by airplane range limitations but by the scarcity of horizontal
space, particularly in cities where urban development, noise complaints
around airports, and opposition to land expropriation hindered airport expan-
sion. These terrestrial spatial constraints fueled ideas for floating platform
airports in the urban waters of densely populated areas such as New York City
and Japan.52 US Navy research into floating platforms as military bases in the
early 1970s, discussed further in Chapter 7, inspired ultimately fruitless

51 Hannah Appel, The Licit Life of Capitalism. U.S. Oil in Equatorial Guinea (Durham, NC:
Duke University Press, 2019), particularly 56–57, 63. See also Ricardo Soares de Oliveira,
Oil and Politics in the Gulf of Guinea (London: Hurst, 2007), 30, 134, 137, 218. On the
connection between the quality of governance and the presence or absence of the
“resource curse” of oil, see Paul Collier, The Plundered Planet. Why We Must – and
How We Can – Manage Nature for Global Prosperity (Oxford: Oxford University Press,
2010), 46–52, 82–83.

52 John D. Devlin, “Floating Airfields in City Rivers Suggested for Short-Trip Use,” New
York Times (March 29, 1967): 47; Cooper B. Bright, “Floating Airport: Key to Inter-City
Traffic,” Astronautics & Aeronautics (September 1967): 46–51; Leonard H. Quick,
Seadrome: A Design for the Supersonic Era (New York: AIAA, 1968).
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considerations of such platforms for civilian purposes like floating airports.53

In Japan, geographic constraints led to novel proposals for expanding urban-
ization onto sea surfaces as early as the late 1950s, as the following chapter will
illustrate. The most serious contemplations for creating artificial airport
islands, either through floating platforms or, alternatively, reclaiming islands
through offshore landfill, occurred there. In the 1960s, the Japanese govern-
ment decided on the construction of a new airport for the capital city. Narita
International Airport was built between 1967 and 1978 in nearby Chiba
Prefecture. Plagued by decades-long violent protests against land expropri-
ation, authorities decided against a repetition of this approach elsewhere.54

In the 1970s, for the Kansai (Osaka-Kobe) region’s new airport, government
officials considered placement in Osaka Bay. Japanese newspapers elaborated
the methods to create new horizontal space, among them large floating
platforms, elevated platforms on piles, or new islands through landfill.55

From the late 1950s, Japanese star architect Kiyonori Kikutake (1928–2011)
had made visionary, technically unfeasible proposals for moving the urban
industrial built environment onto sea surfaces, as the next chapter shows.
By the early 1970s, prioritizing feasibility, he repeatedly advocated for offshore
airports, although not necessarily in floating form. I fully agree with historian
Imamura Sōhei that Kikutake’s ideas were very important in prompting
journalists and government officials to consider airports off existing land.
Another reason was the ongoing public and academic discussions in the
United States and other countries about such types of airports. In the mid-
1980s, Kikutake introduced a design for an offshore airport, elevated on a
stilted platform.56 Nevertheless, Japanese authorities eventually chose offshore

53 AD-754783: Howard R. Talkington, The Floating Stable Platform: Transferring Navy
Technology to Civilian Applications, December 1972, pp. 1, 6, in DTIC. See also First
International Conference on Offshore Airport Technology, Bethesda, Maryland, 29 April–2
May 1973, 2 Vols. (New York: AIAA, 1973).

54 For an overview of the protracted conflict, see Mikio Sumiya, Narita no sora to daichi.
Tōsō kara kyōsei e no michi [Narita’s Sky and Ground: From Struggle to Coexistence]
(Tokyo: Iwanami Shoten, 1996).

55 “Kūkō kensetsu. Kongo wa kaijō [Airport Construction: Now on the Sea Surface],”
Yomiuri Shimbun (March 7, 1971, Morning Edition): 2; “Uki kūkō no anzen jisshō
[Safety Demonstration of Floating Airports],” Yomiuri Shimbun (January 6, 1979,
Morning Edition): 3.

56 Sōhei Imamura, “Kikutake Kiyonori: ‘Kaijō Toshi’,” in Metaborizumu no mirai toshiten.
Sengo Nihon, ima yomigaeru fokkō no yume to bijon [Metabolism, the City of the Future:
Dreams and Visions of Reconstruction in Postwar and Present-Day Japan], ed. Mori
Bijutsukan (Tokyo: Shinkenchikusha, 2011), 249–253. A US engineer submitted a design
proposal for a floating airport; see Victor Lapatinskas, New Kansai International Airport:
Floating Airport Proposal (Seattle, WA: V. Lapatinskas, 1975[?]). On Kikutake’s proposal,
see Kiyonori Kikutake, Megasutorakuchā: atarashii toshi kankyō o motomete
[Megastructure: In Pursuit of a New Urban Environment] (Tokyo: Waseda Daigaku
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landfill for Kansai International Airport, dismissing large platforms, whether
stilted or floating. After the first terminal and runway were built between
1987 and 1994, the airport’s sinking issues due to subsidence and soft seabed
materials exemplified the challenges of such projects. Engineering decisions
and marine conditions made the airport sink much faster than expected.57

These problems led to another rise and subsequent demise of the seadrome
concept. The Japanese government initiated the Megafloat (megafurōto) pro-
ject in Tokyo Bay between 1995 and 2001, testing the feasibility and safety of a
floating runway under the bay’s marine conditions such as wave impacts in
30-meter-deep waters and potential airplane crashes and earthquakes. Yet for
Kansai International Airport’s second runway, built again through offshore
landfill between 1999 and 2007 using 250 million cubic meters of soil, as well
as for subsequent airports, Japanese authorities continued to avoid floating or
seabed-fixed platforms, instead applying lessons from the first offshore landfill
island.58 The seadrome proposal, therefore, inspired a new and very rare form
of land reclamation, combining ideas of landfill that normally served to extend
coastlines with that of creating artificial islands to interact with other spatial
layers, though this merger of ideas changed from Armstrong’s goal of con-
necting continents to gaining large horizontal construction spaces near urban
settings. This specific technological branch, creating an alternative to the more
influential trajectory of building vertically oriented artificial islands connecting
sea surfaces to airspace and outer space, remained aligned with a horizontally
oriented, terra-centric strategy of completely transforming aquatic spaces into
land. The physical transformation was a major difference compared to use of
floating or elevated artificial islands. The environmental consequences of
Japanese land reclamation are addressed in more detail in Chapter 8.

The non-implementation of floating airports resulted from various factors,
including local oceanic material conditions and, in some cases, environmental
concerns. These environmental concerns, particularly pollution concerns in
the United States, are briefly addressed in Chapter 6. However, globally, the
prohibitive cost of large horizontal floating platforms was a key obstacle
compared with vertically oriented ones, as noted by one of Kikutake’s

Shuppanbu, 1995), 160, 165; Kiyonori Kikutake, Kōsō to keikaku [Concepts and Planning]
(Tokyo: Bijutsu Shuppansha, 1978), 260.

57 “Condition of the Settlement,” www.kiac.co.jp/en/tech/sink/sink3/index.html, accessed
June 23, 2020.

58 Megafloat considered a pontoon system for calm waters; see Hideyuki Suzuki, “Overview
of Megafloat: Concept, Design Criteria, Analysis, and Design,” Marine Structures 18
(2005): 111–132. On Kansai International Airport, see Teruaki Furudoi, “The Second
Phase Construction of Kansai International Airport Considering the Large and Long-
Term Settlement of the Clay Deposits,” Soils and Foundations 50, no. 6 (2010): 805–816.
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collaborators in the mid-1970s.59 The increasing size of airplanes and the
corresponding need for longer runways further disincentivized such floating
projects, despite the engineering challenges associated with creating artificial
islands through offshore landfill, as seen multiple times in Japan. Regardless of
these ongoing problems with horizontal airplane runways off the coast, verti-
cal takeoff and landing remained the dominant adaptation approach of the
built environment to oceanic conditions. It had a defining impact on the
spatiality and onset of the oceanic Anthropocene.

Offshore Launches and Earth Orbits in Vertical Space

The vertical dimension of artificial islands has created multiple connections to
outer space. Once again, petroleum-derived fuels have played a very important
role in establishing this vertical link, bridging the offshore built environment
with the scientific and economic opportunities of utilizing near-Earth space.
The twentieth and twenty-first centuries witnessed fluctuating interest in outer
space, including human expeditions to another celestial body. For a short
moment, considering a future “solar-system system,” as historian Ben Finney
termed it – a concept where multiple celestial bodies in the solar system serve
as human habitats connected to each other – one becomes even more aware of
the role of verticality.60 Unlike a terra-centric, horizontal perspective, this
post-Earth vision of human habitation is dominated by extreme verticality.
It provincializes Earth from the cradle of humanity into just one of many solar
system destinations, all reached through voluminous transportation spaces
extending upward from celestial bodies’ surfaces. Now leaving this futuristic
scenario again, vertical access to near-Earth space through crewless rockets has
gained immense importance for both Earth’s terrestrial and aquatic surfaces.
Since the 1960s and 1970s, satellites placed in Earth orbits have revolutionized
navigation, with systems like the global positioning system (GPS) and its
predecessors, and communication, through satellite data transfers, satellite
telephony, and satellite internet. The transportation of satellites into orbit,
landings of objects returning from space, and potential missile launches from
military submarines with the intention of them, on their return to Earth’s
surface, causing nuclear explosions in enemy territory became intricately
connected to the ocean. In other words, since the early Space Age, various
rockets have been launched from ships and offshore platforms, astronauts’
capsules have returned to sea, and military submarines were ready to cause the

59 John P. Craven, “Present and Future Uses of Floating Platforms,” Oceanus 19 (1975):
67–71, here 68–69, 71.

60 Finney, From Sea to Space, 117. More theoretically on an outer space perspective and
related placemaking on Earth, see Lisa Messeri, Placing Outer Space: An Earthly
Ethnography of Other Worlds (Durham, NC: Duke University Press, 2016).
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end of the world as we know it. Recently, space companies like SpaceX
and Blue Origin have pioneered the recovery and reuse of rocket boosters.
Multi-stage rockets usually use different fuel mixes in several booster
stages, adjusted to the changing material conditions encountered during their
flights. Since April 2016, such recovery integrated offshore landing platforms
and ships into the vertically oriented transport infrastructure to the
atmosphere and outer space.61 The following examples of offshore rocket
launch platform development illustrate the next step in the trajectory of
upward-oriented artificial islands, succeeding the construction of helipad-
hosting oil platforms.

The location of a launch site greatly affects the rocket’s payload capacity and
the frequency of reaching orbital destinations such as space stations. Earth’s
(eastward) rotation is fastest at the equator, providing an additional boost for
eastward launches compared to sites further north or south, aiding rockets and
their payloads in escaping Earth’s gravity. In other words, launching from an
equatorial site into an easterly direction is the most efficient way of placing a
satellite in an equatorial Earth orbit. Low Earth orbits, below 2,000 kilometers,
allow satellites on equatorial orbits to rotate around Earth above the equator.
Higher, geostationary orbits, at about 35,800 kilometers, synchronize satellite
rotation around Earth with Earth’s rotation, appearing stationary above a
specific equatorial point. Yet not all satellites benefit from equatorial launches.
For example, satellites on polar orbits, rotating around Earth on a north–south
axis, gain little from an equatorial launch site and a launch into an easterly
direction, albeit also not losing anything from such a location. However, if the
aim is to reach an equatorial Earth orbit, equatorial launch sites offer a second
benefit by avoiding the need for additional maneuvers. Launch sites at higher
or lower latitudes, like Florida’s Kennedy Space Center, require extra fuel for
an inclination change to the south or north, resulting in a reduced payload
capacity. Equatorial launches also allow more frequent access to structures like
space stations in equatorial low Earth orbits, appearing overhead approxi-
mately every 90–120 minutes. In contrast, the International Space Station
(ISS), whose orbit was chosen to make it pass both Russian and US spaceports
in the northern hemisphere, is reachable only about once per one to three
days. Consequently, the rise in verticality since the beginning of the Space Age
in the late 1950s, due to Earth’s material conditions, increased the significance
of equatorial terrestrial and oceanic space as launch sites.

In 1961, during the US governmental ambition to surpass the Soviet Union
in the Space Race, National Aeronautics and Space Administration (NASA)
officials considered establishing mobile offshore launch sites near the equator.

61 “SpaceX Lands Rocket on Ocean Barge after Take-off,” BBC (April 9, 2016), www.bbc
.com/news/av/science-environment-36002424.
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Initially proposed in 1958 and reproposed in 1960 to relocate noise pollution
offshore, the idea soon afterward gained traction for its equatorial launch
advantages.62 At a US House of Representatives hearing in May 1961,
Samuel Snyder, NASA’s Assistant Director for Launch Operations, empha-
sized the fuel efficiencies. He stated that launches into equatorial low Earth
orbit from Florida required so much fuel for a fast turn that rocket payloads,
such as satellites, were reduced by about 80 percent. At a much higher
geostationary orbit, requiring less fast turning, the loss was still about 20
percent.63 Vice Admiral John T. Hayward (1908–1999), Deputy Chief of
Naval Operation (Development), discussed the Soviet Union’s offshore
launches from ships in the Caspian Sea and underlined the flexibility and
capital efficiency of mobile structures over fixed ones. He proposed using an
advanced jack-up rig design, superior to the US military’s Texas Towers, a
group of offshore platforms built in the second half of the 1950s to extend the
radar range against enemy attacks. One of the Texas Towers had collapsed in
January 1961, several months before the hearing took place, killing all twenty-
eight crew members. According to Hayward, a more advanced, mobile launch
site could be towed to an equatorial island’s sheltered waters, then use its jack-
up mechanism to elevate the launch deck above the unstable sea surface for
safer launches.64 However, the decision after the hearing reflected a terra-
centric financial lock-in that has continued until today. Investments into the
terrestrial launch sites at the US east and west coasts were deemed so high that
they discouraged investment in a new offshore launch infrastructure.65

The sustained fixation of capital over the next six decades further reinforced
the lock-in effect but conflicted with advances in rocket technology. The cost–
benefit analyses of the 1960s had genuinely different variables compared to
those of today, largely due to these advances. During that time, rocket
launches were infrequent, and the entire rocket was lost after delivering its
payload to orbit. Fuel considerations were just one of many economic con-
cerns. Additionally, economic factors often took a backseat to military inter-
ests and national security, which included maintaining launch facilities within
the continental United States. In the 2010s and 2020s, however, developments
such as the reusability of rocket boosters led to a dramatic reduction in launch
costs and a strong increase in the frequency of launches. These advancements
illustrate the economic shortcomings of NASA’s existing launch infrastruc-
ture, maintained in place by the gigantic capital investments fixed in them.

62 Charles D. Benson and William B. Faherty, Moonport: A History of Apollo Launch
Facilities and Operations (Washington, DC: NASA, 1978), 68–73.

63 Equatorial Launch Sites: Mobile Sea Launch Capability (Washington, DC: US
Government Printing Office, 1961), 5–6, 54, 61.

64 Equatorial Launch Sites, 13–14, 20, 25.
65 Equatorial Launch Sites, 67.
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The impact of reusability is exemplified by the average cost of US space shuttle
launches from 1981 to 2011, which was US$65,400 per kilogram of payload
(adjusted for official inflation until 2021) for transport into low Earth orbit.
In contrast, SpaceX managed to reduce the cost of its Falcon 9 rocket (used
since 2010) to US$2,600 per kilogram, and for its Falcon Heavy (used since
2018) to US$1,500 per kilogram (both also in 2021). While fewer than 1,000
operational satellites orbited Earth in 2010, by August 2025 this number had
risen to about 12,500.66 Satellite services, especially in communication and
navigation, have become foundational in many non-space industries, as
I discuss in Chapter 5. In essence, the commercialization of orbital space led
to space companies, much more so than national space agencies that paved
their way, focusing on reducing launch costs. This focus included selecting
launch and landing sites as well as constructing corresponding vertically
oriented structures, such as offshore platforms and ships. The decreased
frequency of accidents also diminished the importance of another original
factor in choosing launch sites: avoiding locations with populated areas in the
rocket’s trajectory, usually eastward or northward. The following two
examples in East Africa and Oceania address the origins of equatorial
offshore launches.

The early 1960s saw NASA officials recognizing the benefits of equatorial
launch sites, leading to a collaboration with Sapienza University of Rome. For
the reasons explained in the 1961 hearing, NASA supported the construction
of the San Marco Equatorial Mobile Range, part of which now forms the Luigi
Broglio Space Center. Located near newly independent Kenya’s Ungwana Bay
in the Indian Ocean, close to the equator, the choice of a jack-up rig design for
the platform was influenced, as stated in a NASA report, by its proven
effectiveness in the offshore oil industry and its suitability for the oceanic
conditions off Kenya. The Italian university and NASA used a refurbished
jack-up rig as the control center platform, “Santa Rita,” and after a few uses of
a support ship were able to procure a US Army self-elevating (jack-up) barge
as the new launch platform, “San Marco.” The Range operated from 1964 to
1988, with its initial launches focusing on sounding rockets until its first cargo-
bearing rocket launch in 1967 placed a satellite into equatorial orbit.67

66 Thomas G. Roberts, “Space Launch to Low Earth Orbit: How much Does It Cost?,”
Aerospace Security (September 1, 2022), https://aerospace.csis.org/data/space-launch-to-
low-earth-orbit-how-much-does-it-cost/; “2022 Top-Level Global Satellite Industry
Findings,” accessed January 25, 2023, https://sia.org/wp-content/uploads/2021/06/
SSIR21-Executive-Summary-2-Pager-FINAL.pdf; Jonathan McDowell, “Satellite
Statistics: Orbits of Active Sats,” https://planet4589.org/space/stats/oactive.html, accessed
August 6, 2025.

67 Document ID 19720007316: H. N. Nesbitt, History of the Italian San Marco Equatorial
Mobile Range, 1 January 1971, pp. 9, 11, 13, 15, 17–20, 28, 63, 65, in NTRS.
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The “Santa Rita” and “San Marco” platforms represented the very early
extension of the Space Age’s vertically oriented built environment onto sea
surfaces. Site selection was influenced by the desire to utilize Earth’s eastward
rotation for the additional boost and to ensure that, in the event of an accident,
debris would fall over open waters rather than inhabited areas. Given the
concentration of Earth’s landmass in the northern hemisphere and its relative
scarcity near the equator, viable launch sites on or near land with open water
to the east were limited to eastern South America, East Africa, and Southeast
Asia. The San Marco Range slightly preceded another near-equatorial launch
site, the Guiana Space Center in French-colonized French Guiana in eastern
South America, which began land-based launches in 1968 due to its favorable
location bordering the Atlantic Ocean.

The growing importance of verticality in the early Space Age was also
emphasized by the negotiations leading to the Outer Space Treaty of 1967.
This treaty categorized outer space as a new domain in international law,
showing its increased accessibility through rockets and more frequent use for
satellite placement. The intensifying sea surface–outer space connections,
exemplified by the launch platforms, contributed to a conceptual shift in
how people involved perceived their position on Earth. The waters off
Kenya, for example, underwent a transformation, becoming a vertical gateway
to the atmosphere and outer space, creating a spatiality rooted in the oceanic
Anthropocene’s energy-intensive marine built environments and the
petroleum-derived, highly refined kerosene powering rockets’ first booster
stages.

The offshore location of the launch site in international waters meant that
operators did not need to acquire land but rather had some distance from it,
avoiding potential conflicts with locals over expected noise pollution and a
corresponding unwillingness to support the project. Gaining distance from
inhabited areas inevitably meant going beyond the territorial sea of 3 nautical
miles (5.56 kilometers). Thus, only the support facilities were land based.
Being in international waters also provided the benefit of launches not being
directly subject to Kenyan legislation. However, the Kenyan government could
have exerted judicial and other pressure on the land-based facilities if needed,
reminiscent of the dependence of oil platforms on terrestrial helicopter air-
ports.68 The platforms’ mobility meant they could be relocated in the event of
political issues, but the very limited number of alternative locations fostered
collaboration with the Kenyan government.

The Kenyan government’s participation in the “Bogotá Declaration” of
1976 alongside seven other equatorial states was undoubtedly influenced by

68 Document ID 19720007316: H. N. Nesbitt, History of the Italian San Marco Equatorial
Mobile Range, 1 January 1971, pp. 13, 25–26, in NTRS.
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the equatorial offshore launches. This declaration proclaimed sovereignty over
the geostationary orbit above these states’ equatorial territories, where
satellites remained stationary relative to the Earth’s surface. The eight govern-
ments considered the geostationary orbit valuable and limited, expressing
concerns that industrialized countries might fill it before they could deploy
their own satellites. In contrast, the geostationary orbit over international
waters was proposed as part of the “common heritage of mankind,” a legal
principle frequently discussed in Law of the Sea debates since 1958 and
typically associated with diplomat Arvid Pardo (1914–1999) and ocean
researcher Elisabeth Mann Borgese (1918–2002), pertaining to the seabed
beyond territorial waters. This principle, in its earlier form as the “common
interest of mankind,” was applied to the Outer Space Treaty of 1967.69 Thus,
the Bogotá Declaration must be viewed in the context of decolonization and
debates about a New International Economic Order, which sought greater
economic influence and equality for countries identifying as the “Third
World” vis-à-vis industrialized nations. Unsurprisingly, most UN members
rejected the declaration’s attempt to turn the vertical connection between
Earth’s equatorial surface and the geostationary orbit above it into a spatio-
legal regime benefiting only a few equatorial countries. The eight governments’
claim that their declaration regarding the geostationary orbit followed the
same “contiguity” logic, here in a vertical dimension, that had driven the
annexation of continental shelves, horizontally adjacent to state territories,
through the First UN Conference on the Law of the Sea (1958), was not
internationally accepted. Yet the declaration led to broad international accept-
ance that the “Third World” should have equitable access to it.70

The second example, Sea Launch Co., demonstrates the fluctuating intensity
of the vertical connection between sea surfaces and outer space during the
growth and collapse of the dot-com bubble in the 1990s and early 2000s.
NASA’s launch infrastructures, sustained by decades of investments yet eco-
nomically inefficient for equatorial orbit launches, became the catalyst for Sea
Launch’s commercial rocket launches from a mobile offshore platform.
Founded in 1995 following the Cold War’s conclusion and the early internet’s
commercialization, Sea Launch launched satellites between 1999 and 2014.

69 “Declaration of the First Meeting of Equatorial Countries (3 December 1976),” www.jaxa
.jp/library/space_law/chapter_2/2-2-1-2_e.html. On the principle, see John Hannigan,
The Geopolitics of Deep Oceans (Cambridge: Polity, 2016), 54–76. See also Nandasiri
Jasentuliyana, International Space Law and the United Nations (The Hague: Kluwer Law
International, 1999), 152–154; Stephen Gorove, “The Geostationary Orbit: Issues of Law
and Policy,” American Journal of International Law 73, no. 3 (1979): 444–461.

70 Stuart Banner, Who Owns the Sky? (Cambridge, MA: Harvard University Press, 2008),
286–287; Christy Collis, “The Geostationary Orbit: A Critical Legal Geography of Space’s
most Valuable Real Estate,” Sociological Review 57, no. 1, suppl. (2009): 47–65, here 56.
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This venture was a collaboration between the US aerospace company Boeing,
responsible for launches and interested in providing orbit placement options
to its satellite customers, and Norwegian, Ukrainian, and Russian companies
supplying the mobile platform, command ship, and rocket parts. The uncer-
tain question of control over Baikonur space port after the breakdown of the
Soviet Union, located in Kazakhstan, encouraged Russian participation. To no
surprise, the company ceased operations in 2014 amid escalating tensions
between Russia and Ukraine over the Crimean Peninsula. Nevertheless, its
2009 bankruptcy illustrated the economic challenges facing new commercial
space enterprises, as was also evidenced by SpaceX, founded in 2002, nearly
going bankrupt in 2008 due to launch failures. Sea Launch’s inception was
fueled by the same excessive optimism regarding the internet’s possibilities
that characterized the growth of the dot-com bubble. Satellite internet com-
panies envisioned vast constellations for global internet access, predicting a
surge in demand for satellite launches. However, when these companies went
bankrupt, Sea Launch’s prospective customer base collapsed, and debt
mounted. From 1999 to 2014, it successfully deployed only thirty-two satellites
during thirty-six launches, averaging slightly more than two per year, falling
short of its license’s expectation of six launches annually.71 Despite this, the
company played a noteworthy role in developing vertical connections off-
shore, operating very far off coastlines unlike the San Marco Range.

Sea Launch’s “Odyssey” launch platform sheds more light on the techno-
logical trajectory from seadromes to helicopter-using oil platforms to rocket
spaceports. This evolution also reflects the human continuum linking what
I analyze as the primary, vertically oriented trajectory and the alternative,
horizontally oriented trajectory leading to landfill airports. Armstrong’s activ-
ities connected seadromes with early oil platforms. NASA and Sapienza
University linked oil platforms and launch platforms using jack-up rigs. Sea
Launch refurbished a semi-submersible oil platform. An example of human
continuity is engineer Nakajima Toshiō (born 1947), who, as a master’s
student in the early 1970s, worked with Kikutake Kiyonori in Hawai’i on
floating platforms, a topic explored further in Chapter 7. Later, in 1981 and
1982, after returning home to Japan, he conducted stability tests on a semi-
submersible oil platform built by Sumitomo Heavy Industries, which Sea
Launch later modified and used for its launches, reigniting his interest in
new offshore platform spaceports. During that time, in the late 1990s and early
2000s, he worked on the Megafloat runway project in Tokyo Bay, representing
an element of the horizontally oriented trajectory leading from Armstrong’s

71 “What Ever Happened to Sea Launch?,” Space Daily (October 31, 2017); Peter Pae, “Sea
Launch May Be Floating Pretty as Satellite Launch Business Picks Up,” Los Angeles Times
(February 6, 2006): C.1; Joosung J. Lee, “Legal Analysis of Sea Launch License: National
Security and Environmental Concerns,” Space Policy 24, no. 2 (2008): 104–112, here 106.
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artificial islands to offshore landfill, testing but eventually abandoning floating
platforms for airport runways.72

Sea Launch utilized this mobile platform for equatorial launches in the
Central Pacific. Departing from its home port facilities in Long Beach, Los
Angeles, the self-propelled launch platform and accompanying command ship
journeyed approximately seven days to a location at 0°N 154°W, roughly 2,000
kilometers south of the Hawaiian Islands and about 425 kilometers southeast
of Kiritimati (Christmas Island).73 Opting for equatorial offshore launches
aimed to gain a cost advantage over the French company Arianespace, the
leading commercial launch provider operating from the near-equatorial
Kourou spaceport in French Guiana. Sea Launch officials ambitiously claimed
they could undercut Arianespace’s price of US$55 million per rocket by US$15
million (leaving out differences in payload capacity). The equatorial offshore
launches offered similar launch advantages to those enjoyed by Arianespace
and were more cost effective than launches from the Russian cosmodrome
Baikonur in the northern hemisphere. Sea Launch’s Zenit 3SL rockets,
enhanced versions of Soviet technology designed to offset Baikonur’s disad-
vantages, had slightly lower launch costs than Arianespace’s Ariane 5G
rockets.74 Launching beyond EEZs – 370 kilometers (200 nautical miles) was
the boundary of Kiribati’s EEZ, where the state had jurisdictional control over
pollution and many economic activities – aimed to further cut costs. Some of
these assertions were marketing rhetoric, exemplified by a 1997 statement
from John McLuckey, president of Boeing’s Information, Space, and Defense
Division, who claimed: “By launching from international waters rather than
from any one country’s territory, you avoid a lot of problems, including the
vast infrastructure – hotels, roads, etc. – that otherwise would be required.”75

McLuckey’s statement invoked notions of libertarian “islomania,” suggesting
the allure of constructing one’s own artificial island without the expense of
costly land-based facilities. However, physical infrastructure obviously was
essential. Facilities typically found on land were integrated into the 133 m x
67 m platform, accommodating sixty-eight people. The home port facilities
served as a critical infrastructure hub for maintaining and reequipping the
platform and command ship, aspects overlooked in McLuckey’s build-your-
own-island “islomania” narrative. Total investment exceeded US$1 billion, but
with the very important advantage that, unlike NASA’s or Arianespace’s
terrestrial investments, much of Sea Launch’s infrastructure was mobile,

72 Personal materials of Toshio Nakajima, shared with the author on August 15, 2022.
73 Lee, “Legal Analysis,” 105.
74 “Sea Launch Primed to Make History,” BBC (March 24, 1999), http://news.bbc.co.uk/2/

hi/science/nature/301653.stm; Roberts, “Space Launch to Low Earth Orbit.”
75 J. R. Wilson, “Launching Satellites at Sea,” Aerospace America (October 1997): 38.
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echoing NASA officials’ early 1960s vision.76 McLuckey implied that mobile
infrastructures could reduce tax and facility rental fees. However, they obvi-
ously incurred alternative expenses, such as maintaining the artificial island –
the substitute for land-based facilities. He also indirectly suggested that mobile
operations beyond EEZs could circumvent governance issues in equatorial
countries, such as corruption or extreme cases of expropriation, as Sea
Launch’s mobility allowed operations from the United States and launches
beyond the reach of other governments.

Regardless, launching in international waters did not exempt Sea Launch
from legal and environmental responsibilities. Its operations invoke memories
of the Bogotá Declaration, proclaiming connections between Earth’s surface and
outer space, except that in Sea Launch’s case, legal connections extended from
the country in which it was registered into formally international waters beyond
EEZs and then upward. With its headquarters and home port in the United
States, Sea Launch was subject to the Federal Aviation Administration’s regula-
tions, requiring a launch license even for operations beyond the US EEZ. This
license mandated environmental impact assessments for the launch site and the
vast area potentially affected by the rocket. Sea Launch’s terrestrial facilities
therefore extended US legislation to large swathes of voluminous space in the
Pacific, covering the waters and airspace that rockets would traverse or poten-
tially crash into. Later sections discuss how this connection to outer space
created novel nighttime sea surface transformations, including light pollution.
Still, the assessment determined that the environmental impact of infrequent
launches was minimal. Multiple stakeholders, including a group of sixteen South
Pacific Forummembers, expressed interest in the environmental impacts, whose
concerns the assessment addressed.77 The assessment concluded that with a
maximum of eight launches per year (Sea Launch averaged only two), the
impacts, such as heat release, were intense yet brief and localized, overall
minimal. The ocean ecosystem returned to pre-launch conditions within days.
Noise generated by the ship and platform was comparable to 80 km/h winds, a
common occurrence in the Central Pacific. The more intense noise during a
launch diminished underwater and posed no physical harm to marine life,
although it could startle endangered species, warranting further investigation.
The likelihood of rocket stages crashing into human structures, marine organ-
isms, or island nature reserves was minimal due to the deep waters (with less
oceanic life than shallower, sunlit waters) and the deliberately chosen distance
from Pacific Islands and South America. Even in the event of a major accident,
such as a rocket explosion on the platform or shortly after takeoff, no lasting
environmental damage occurred. No permanent ecological transformations

76 Pae, “Sea Launch”; Sophie F. Hildebrand, “Kiribati Countdown Back on Track,” Pacific
Islands Monthly 69, no. 4 (1999): 22–23.

77 Lee, “Legal Analysis,” 105.

     

Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009734820.004
Downloaded from https://www.cambridge.org/core. UNIVERSIDAD AUTONOMA METROPOLITANA, on 15 Nov 2026 at 06:12:18, subject to the

https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009734820.004
https://www.cambridge.org/core


would be caused, allowing marine life like plankton to regenerate over time.78

Major launch accidents indeed happened several times.79 The assessment also
underlined the temporary environmental impacts of mobile launch platforms
that were regularly relocated and whose vertical-upward focus extended from
the sea surface to outer space – a very notable contrast to the potentially
catastrophic environmental effects of oil spills from oil platforms that were a
risk of their downward-oriented activities. It is also a contrast to the more
unknown impacts of regular ocean dumping of space debris from satellites
and space stations.80

In May 2023, the American Bureau of Shipping, an NGO specializing in
maritime safety classifications, released the world’s first requirements for
constructing offshore spaceports.81 This initiative was driven by the interest
of commerical space companies in constructing and operating such mobile
vertical takeoff and landing sites. Mobility allows rocket booster stages, upon
landing on a platform or ship, to be returned to their home port for refurbish-
ment, a very cost-saving strategy. Notably, this approach was not applicable to
Sea Launch, which ceased operations in 2014, less than two years prior to the
first successful offshore retrieval of a rocket booster, a development that
substantially contributed to Earth’s amphibious transformation and the artifi-
cial island–mediated interactions among sea surfaces, airspace, and outer
space.

With the ISS slated for retirement in the late 2020s, NASA and other
organizations began funding commercial space station projects and, as
NASA termed it, a low Earth orbit economy (LEO) in the early 2020s.82 The
plans of deploying large satellite constellations for global satellite internet
coverage, which originated during the dot-com boom and subsequent crash
in the 1990s and early 2000s, came to fruition in the 2020s through SpaceX’s
Starlink and smaller companies’ constellations. This resulted in a substantial
increase in launch frequency. Altogether, offshore launches and landings,
whether equatorial or otherwise, have become part of the strategies of various
private space enterprises and governmental space agencies, including those of

78 Federal Aviation Administration, ed., Final Environmental Assessment for a Launch
Operator License for Sea Launch Limited Partnership, Vol. 1 (Washington, DC: Federal
Aviation Administration, 2001), ES6–ES17.

79 “Sea Launch Zenit 3SL Failure,” www.youtube.com/watch?v = bTdJOP3fFeA, accessed
May 20, 2022.

80 On space debris, see Olive Heffernan, The High Seas. Greed, Power and the Battle for the
Unclaimed Ocean (Vancouver: Greystone Books, 2024), 230–234.

81 American Bureau of Shipping, ed., Requirements for Building and Classing Offshore
Spaceports (Spring, TX: American Bureau of Shipping, 2023).

82 NASA, “Low Earth Orbit Economy,” www.nasa.gov/humans-in-space/commercial-
space/low-earth-orbit-economy/, accessed June 27, 2025.
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South Korea, China, and Germany.83 Similar to Sea Launch, these offshore
operations shift noise, nighttime light pollution, and risks of accidental explo-
sions away from densely populated areas.84 However, the growing frequency
of larger rocket launches and landings begs the question of their potential
impact on the marine environment, resulting in ongoing assessments.

Vertical Perspectives of Earth’s New Light Islands and the
Oceanic Anthropocene

The environmental impact assessment of Sea Launch’s offshore launches did
not mention light pollution. During nighttime, a rocket launch’s light
pollution is short-lived but extremely intense. Daniel T. Dubbs, Sea Launch’s
mission director, who had journeyed to the Central Pacific for seven years by
2006, described the experience of a nighttime launch as “the ultimate light
show,” where “water lights up for miles around.”85 For him, witnessing this
sublime technological manifestation of the human capacity to, even briefly,
exert such power as to alter the day–night cycle in an environment where
darkness typically defines nighttime was both a sensation and entertainment
(see Figure 3.3).86 The experience, which I term the light island effect, has been
observed by numerous spectators and can be conceptualized as a form of high-
tech “islomania.” The light island effect visualizes the energy intensity of
certain artificial islands, going beyond the usual (non-light) energy intensity
related to coal-dependent construction materials and helicopter usage.
It visually exemplifies the oceanic Anthropocene through the combustion of
large amounts of oil products or other products created using fossil fuels,
leading to carbon emissions and highly visible light emissions.

Having analyzed the trajectory of vertically oriented offshore structures
leading to satellite launches, satellites with vertical remote sensing capabilities

83 Liliia Alaieva, “South Korea Launched Solid Fuel Rocket from an Offshore Platform,”
Universe Magazine (April 15, 2022), https://universemagazine.com/en/south-korea-
launched-solid-fuel-rocket-from-an-offshore-platform/; Andrew Jones, “China
Launches Pair of Navigation Enhancement Satellites from Sea Platform,” Space.com
(October 7, 2022), www.space.com/china-long-march-11-launch-navigation-satellites;
Jeff Foust, “The Spaceport Company Demonstrates Offshore Launch Operations,”
Spacenews (May 23, 2023), https://spacenews.com/the-spaceport-company-demon
strates-offshore-launch-operations/; Alexander Freund, “Taking on SpaceX: Why
Germany Is Building its Own Spaceport,” Deutsche Welle (October 21, 2023), www.dw
.com/en/taking-on-spacex-why-germany-is-building-its-own-space port-w2/a-67166692.

84 On noise, see Elon Musk, Twitter (November 5, 2019), https://twitter.com/elonmusk/
status/1191496935250616321.

85 Pae, “Sea Launch.”
86 On such rocket-related experiences, see David E. Nye, American Technological Sublime

(Cambridge, MA: MIT Press, 1994), 225–256.
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now offer insights into nighttime illumination on Earth’s surface. Light islands
reveal the amphibious energy space, otherwise invisible, created and shaped by
oil and natural gas. Carola Hein, in her work on the global “petroleumscape,”
focused on how petroleum spatially transformed the built environment
throughout its production chain, from extraction to transportation and con-
sumption. In its commodified form, petroleum connects large segments of the

Figure 3.3 A nighttime rocket launch from Sea Launch’s floating platform in the
Central Pacific. The event momentarily generated a light island effect, brightly
illuminating the platform, the surrounding ocean, and the atmosphere. The rocket’s
massive exhaust flame, coupled with its vertical ascent into the sky for satellite
deployment, offers viewers a high-tech experience of “islomania,” characterized by the
harnessing and release of immense energy amounts from fossil fuels for human
endeavors. Additionally, the launch’s noise notably startled certain marine organisms.
Courtesy: Steve Jurvetson (April 20, 2009) CC BY 2.0, https://www.flickr.com/photos/
jurvetson/3460124131/.
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economy, with spatial emanations extending from oil fields and refineries to
gas stations, office buildings of oil companies and others, and the deep
integration of plastics in everyday life, maintaining the petroleumscape.87

Nighttime illumination images serve as an epistemic tool to understand and
visualize an energy space through the medium of artificial light or its absence.
This visual analysis provides important geographical insights into specific
aspects of oil and natural gas extraction, as well as their consumption in forms
like electricity generation and nighttime lighting. Earlier forms of illumination,
such as kerosene lamps or coal combustion for electric lighting on warships
and ocean liners, did not match the intensity or density of light islands.

On land, the energy space defined by light pollution and the erosion of what
urban designer Nick Dunn called the nocturnal commons followed a different
periodization, beginning much earlier than at sea. Historically, the illumin-
ation of strategic coastal locations with beacons, lighthouses, or lightships
served navigation and government control. Coastal lighting has intensified
since the late nineteenth century with the rise of electrification, initially in
Western countries and subsequently in other regions, including colonial
territories, where it disrupted nocturnal activities deemed illegal by colonial
authorities, such as smuggling or aiding military insurgents.88 Terrestrial
lighting accelerated in the early twentieth century in certain parts of the world
driven by coal- and hydroelectric dam-based electrification. Proponents of
nighttime illumination often embraced modernist ideas that such techno-
logical advances had vanquished darkness and granted humans the power to
alter the day–night cycle to an extent that it became visible from outer space.89

Satellites equipped with vertical remote sensing capabilities have produced
nighttime illumination images, currently the main sources providing insights
into the Anthropocene’s light islands. These images, highlighting the night-
time illumination of industrialized marine regions, serve as indicators of access
to affordable fossil fuels and associated carbon emissions. Adopting an
oceanic-vertical perspective to examine the sea surface from outer space
fundamentally alters terra-centric views of industrialization and socioeco-
nomic development. This perspective underscores the impacts of fossil fuel
combustion on sea surfaces and the evolving geography of light islands
marking Earth’s amphibious transformation. Such illumination, dating back

87 Carola Hein, “Space, Time, and Oil: The Global Petroleumscape,” in Oil Spaces: Exploring
the Global Petroleumscape, ed. Carola Hein (New York: Routledge, 2021), 3–18.

88 Eric Tagliacozzo, In Asian Waters: Oceanic Worlds from Yemen to Yokohama (Princeton,
NJ: Princeton University Press, 2022), 313–343.

89 On the cultural, economic, social, and health impacts of artificial lighting on urbaniza-
tion, see Nick Dunn, “Dark Design: A New Framework for Advocacy and Creativity for
the Nocturnal Commons,” International Journal of Design in Society 14, no. 4 (2020):
19–30, here 21.
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to at least the late 1930s in offshore pier drilling operations like those in
Venezuela’s Lake Maracaibo, one of the earliest offshore oil regions discussed
in the previous chapter, visualizes the human interference in the natural day–
night cycle (see Figure 3.4). During the 1930s, this phenomenon was very
localized but became more pronounced after the mid-twentieth century.
A nighttime rocket launch is a vivid example of this. The ignition of highly
refined kerosene, RP-1, or a mix including it, during each of Sea Launch’s
three rocket stages – fired consecutively to propel the rocket upward – pro-
duces a massive exhaust flame.90 This dramatic event temporarily transforms
the launch platform into a light island. However, even outside of launches, the
platform and control ship, as less intense light islands, are kept well-lit at night
to prevent onboard accidents and collisions with other vessels. In a similar

Figure 3.4 The nighttime illumination of offshore oil derricks in Lake Maracaibo,
1937. The light islands and their reflections on the lake illustrate the offshore expansion
of oil drilling. This scene emphasizes the relationship between lighting, oil combustion,
and socioeconomic development. Within the production process, the use of lighting,
powered by fossil fuels and generators, is crucial for nighttime oil drilling.
Source: “Technique Developed for Directional Drilling in Maracaibo Basin,” Oil Weekly (February
22, 1937): 99. Courtesy: ©Oil Weekly.

90 Federal Aviation Administration, Vol. 1: Final Environmental Assessment, B-16.
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vein, offshore oil and gas platforms are brightly illuminated at night for
safety reasons.

The natural gas flares from oil platforms were the strongest contributors
to nighttime illumination and the creation of light island effects that visual-
ized the oceanic Anthropocene. Prior to the 1970s, when the global demand
for natural gas began to increase, most oil drillers considered it a by-product
and flared it off to avert explosions and other hazards. This resulted in large
gas flares that released considerable carbon emissions into the atmosphere
(see Figure 3.5). Even later, offshore gas flaring continued in marine regions
where the onshore transport of natural gas was deemed too complex or
costly by government-owned or private companies, or if safety consider-
ations demanded it.91 Natural gas utilization, in contrast, is much less
visible in the form of light islands. Although light islands mainly show the
locations of offshore platforms that extract oil and flare the associated
natural gas, their lights at least give hints regarding the locations of fields
and therefore also potential other platforms that exploit gas and transport it
onshore, in that case resulting in little or no noticeable flaring. Gas venting
is equally problematic to track using light. When the quantities of natural
gas extracted at oil fields were too minor for economic flaring or overly
contaminated with pollutants, it was directly vented into the atmosphere.
Venting, akin to fugitive natural gas emissions from pipelines, markedly
elevated atmospheric methane levels, making it more detrimental than
flaring but also invisible to both the human eye and nighttime illumination
satellite imagery. Tracking then needs to switch from light to methane
concentrations.92

Nighttime illumination can be viewed as a form of oceanic placemaking,
assigning value and meaning to otherwise abstract spaces and helping concep-
tualize artificial islands on the sea surface as an extension of the human
habitat.93 Just as platform crew’s confrontation with altitude through elevated
platform decks led to the use of helicopters, their confrontation with darkness
strongly increased the likelihood of accidents. Thus, work on offshore oil
platforms involved not just conceptualizing place through altitude in a

91 For example, at India’s Bombay High offshore field mentioned in the previous chapter, a
substantial amount of natural gas (more than 12 million cubic meters per day) was flared
until the Indian government in 1990 decided to use the gas and received a loan from the
World Bank to build the necessary infrastructure: Report No. 18463, Implementation
Completion Report, India, Gas Flaring Reduction Project (Loan 3364-IN), 6 October
1998, p. I and Appendix B, p. 10, in: IN-Gas Flaring Reduction – P010381, WBGA.

92 Hideki Nara et al., “Emissions of Methane from Offshore Oil and Gas Platforms in
Southeast Asia,” Scientific Reports 4, no. 6503 (2014): 1–6.

93 On nighttime illumination in urban settings and placemaking, see Josiane Meier et al.,
eds., Urban Lighting, Light Pollution and Society (New York: Routledge, 2015).
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voluminous space. Material and geographical conditions also mean that pla-
cemaking happens through replacing natural time regimes with artificial
human ones, culturally normalizing the practice of floodlighting among crews
as essential for inhabiting sea surfaces. However, this practice also contributed
to nighttime light pollution. In marine species, the absence of darkness can
interfere with spawning events and zooplankton migration to the sea surface,
while making prey more visible to predators. A study estimated that in 2010,
already 22% of the world’s coastal regions (excluding Antarctica) saw some

Figure 3.5 Gas flare from the BP Ula oil platform in the North Sea, April 1, 2012. This
flare burned off natural gas not used for consumption. It strongly contributed to the
light island effect. Even in daylight, it made the energy intensity of the production
process very visible. At night, the flare also emphasized the amphibious energy space
forged by fossil fuel drilling, combustion, and lighting that linked the terrestrial and
offshore parts of the human habitat to one another. Courtesy: Varodrig, https://
commons.wikimedia.org/wiki/File:First_gas_from_the_Oselvar_module_on_the_Ula_
platform_on_April_14th,_2012.jpg, CC Share Alike 3.0 Unported.
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form of artificial nighttime illumination, thus contending with light
pollution.94

An oceanic-vertical perspective enhances the utility of nighttime lighting as
an epistemic tool, broadening its applications beyond estimating carbon
emissions and assessing terrestrial socioeconomic development. Historically,
academic studies have employed nighttime illumination imagery only to
quantify carbon emissions from gas flaring, aiming to curb the practice both
offshore and onshore. Academics sometimes combine nighttime imagery with
high-resolution daytime satellite photos for platform counting and in-person
measurements of methane concentrations at sea level, resulting in more
comprehensive estimates of natural gas flaring and venting.95 However, the
primary focus here is on the potential of nighttime illumination imagery to
reveal global socioeconomic development and disparities – a technique trad-
itionally confined to land but equally applicable to sea surfaces.96 On land, the
presence or absence of artificial nighttime illumination reflects a region’s
financial resources, technical and political infrastructure, and access to electri-
city for lighting homes, storefronts, billboards, malls, hotel lobbies, industrial
sites, street lamps, and highways. For example, the intensity of human-made
nighttime lighting in sub-Saharan Africa is consistently lower than that of
other continents, illuminating only the more energy-intensive fraction of the
inhabited space. Another prominent, almost cliché example from the 2000s
and 2010s is the substantial nighttime illumination disparity between North
and South Korea, highlighting the stark economic and political differences
reflected in their respective electricity consumption for lighting.97 In the
following sections, I will draw connections between these points. Light islands
challenge terra-centric understandings of socioeconomic development’s defin-
ing influence on portions of the human habitat. They emphasize the amphibi-
ous extent of the highly developed part of the human habitat, unified by
energy intensity as a common denominator in placemaking across genuinely
different material conditions.

Earth at Night 2012 is a GIS layer derived from satellite remote sensing data
depicting visible spectrum light from multiple sources, including urban light-
ing and offshore gas flares. Marine regions like the South China Sea, North

94 Thomas W. Davies et al., “Stemming the Tide of Light Pollution Encroaching into Marine
Protected Areas,” Conservation Letters 9, no. 3 (2016): 164–171, here 164, 168–169.

95 Christopher D. Elvidge et al., “A Fifteen Year Record of Global Natural Gas Flaring
Derived from Satellite Data,” Energies 2 (2009): 595–622. See also Nara et al.,
“Emissions,” 4.

96 On this approach, see also Sarah M. Pritchard, “The Trouble with Darkness: NASA’s
Suomi Satellite Images of Earth at Night,” Environmental History 22, no. 2 (2017):
312–330.

97 NASA, “The Koreas at Night” (February 24, 2014), https://earthobservatory.nasa.gov/
images/83182/the-koreas-at-night.
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Sea, Gulf of Mexico, Persian Gulf, Gulf of Guinea, and parts of the
Mediterranean exhibit substantial light island effects.98 These light islands
differ in appearance and environmental impact from their terrestrial counter-
parts, their lights usually not being shielded by other structures and thus
visible from great distances, while the water directly below them absorbs some
of it, influencing marine species.99 Their brightness exceeds that of light-
houses, and in certain instances, like in the Mediterranean, they have become
tools for conceptualizing spatial relations. For example, illegal migrants in
boats without electronic position-fixing equipment have used the light from
the El Bouri offshore oil field as a navigation aid to travel northward from
western Libya toward European islands.100

Focusing on Asia’s oceanic Anthropocene, Earth at Night 2012 visualizes
the patterns of nighttime illumination both offshore and on land in Southeast
Asia (see Figure 3.6). In this image, created from data collected in April and
October 2012, Singapore and Johor Bahru (bottom left), along with Brunei
Darussalam’s coastline (center right) and the slightly less intensely lit coastline
of Kota Kinabalu (Sabah, Malaysia) to its northeast, are the brightest terrestrial
places. Conversely, large parts of the Malayan Peninsula and especially Borneo
are low-light or dark areas. Numerous light islands, associated with oil fields
and gas flaring, dot the two coastlines and could be mistaken for urban areas
on land. Off the east coast of the Malayan Peninsula, one chain of light islands
(the Indonesian “West Natuna” fields and, to their northwest, the brighter
Malaysian “Malay” fields cluster) leads into the undepicted Gulf of Thailand
(northwest). Several groups can be found situated off the northwest coast of
Borneo. Two more intense light islands (top center) are located southeast of
Vietnam’s almost unlit southern tip (almost top left). Anthropogenic night-
time illumination patterns transgressing land–ocean dichotomies become even
more evident when the image is compared to a daytime satellite image of the
region clearly showing ocean and land, including the almost unlit Indonesian
Riau Archipelago next to which the West Natuna fields are located (see
Figure 3.7). The light islands represent a portion of the altogether 112 consist-
ently flaring marine areas hosting about 1,082 platforms in the South China
Sea (most not depicted here), as captured in other satellite images from the
same period.101

98 GIS layer Earth at Night 2012 on NASA Worldview, https://worldview.earthdata.nasa
.gov/. A similar layer there is Black Marble Nighttime Blue/Yellow Composite.

99 Elvidge, “A Fifteen Year Record,” 619.
100 Maurice Stierl, “The Mediterranean as a Carceral Seascape,” Political Geography 88

(2021): 1–10, here 5.
101 Yongxue Liu et al., “Satellite Data Lift the Veil on Offshore Platforms in the South China

Sea,” Scientific Reports 6, 33623 (2016): 1–9, here 1–2. Data for this article were collected
from 2012 to 2015 and found other persistently flaring regions of the South China Sea,
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Nighttime illumination is a critical epistemic tool for comprehending the
extent of the energy-intensive part of the human habitat in the Anthropocene
that underwent socioeconomic development. Offshore nighttime illumination
and its ecological footprint symbolize constant human presence, despite fluc-
tuating individual compositions like rotating crews on oil and gas platforms.
Reflecting on the previous chapter, these Anthropocene light islands have

Figure 3.6 Satellite image of nighttime illumination over a section of the South China
Sea, 2012. Visible are light islands, created by offshore oil platforms, off Borneo’s coast
(spanning from top right to bottom center), off the east coast of the Malayan Peninsula
(to the left), and extending toward the Gulf of Thailand (northwest, not depicted).
Additionally, light islands are discernible southeast of Vietnam’s southern tip, near the
top center. This artificial nighttime illumination not only visualizes a portion of the
usually invisible geography of oil and gas extraction and combustion but also highlights
urban lighting on land, a direct consequence of electricity generation using these fuels.
Thus, fossil fuels have created an amphibious energy space, both offshore and on land,
which illustrates the extension of those parts of the human habitat that have undergone
energy-intensive socioeconomic development. This image also serves as a poignant
reminder of the associated carbon emissions, as the light islands and urban lighting
together visually represent the Anthropocene and human interference with the
planetary carbon cycle.
Source: Earth at Night 2012 GIS layer, https://worldview.earthdata.nasa.gov/. Courtesy of NASA.

including the mouth of the Pearl River, the Gulf of Tonkin, the Gulf of Thailand, and the
west coast of the Philippines.
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contributed to the fossil fuel–driven growth strategies, adding to the export
revenues from oil and natural gas that have partially funded the terrestrial
socioeconomic development agendas of countries such as Malaysia, Indonesia,
and Brunei. These offshore activities have also provided part of the energy
required for domestic development, including the terrestrial power infrastruc-
ture for nighttime lighting – a critical point in such regions as Southeast Asia
where nuclear energy has played no role in electricity generation. In 2012, oil-
or gas-fired power plants were the primary or exclusive electricity providers in
countries such as Singapore, Malaysia, and Brunei. For example, gas from the
Indonesian West Natuna oil and gas fields arrived via undersea pipelines in
Malaysia and Singapore, where much of it fueled power plants. Likewise, gas
from the Malay oil and gas fields is used in Malaysian and Singaporean power
plants. This energy dynamic highlights the direct link between offshore light
islands and urban lighting, with gas-related light indicating carbon emissions
offshore on platforms or, on land, by the power plants powering urban
lighting.102 Thus, alongside urban lighting in Brunei, Singapore, and parts of
Malaysia and Indonesia, light islands reflect the amphibious extension of the
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Figure 3.7 OpenStreetMap-annotated image of the same region as depicted in
Figure 3.6. Borneo’s interior and the Riau Archipelago (next to which the West Natuna
gas fields are located) become much more visible.
Source: OpenStreetMap, www.openstreetmap.org/#map= 7/4.872/110.220&layers = T.

102 Ember, “Yearly Electricity Data,” https://ember-climate.org/data-catalogue/yearly-electri
city-data/, accessed August 8, 2023. Percentage of oil and natural gas in electricity
generation in 2012: Singapore: about 97 percent; Malaysia: about 50 percent;
Indonesia: about 36 percent; Brunei Darussalam: about 100 percent.
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energy-intensive human habitat and the connectedness of offshore and terres-
trial socioeconomic development.

In oceanic history periodization, the synchronization of offshore and ter-
restrial nighttime lighting patterns in the latter half of the twentieth and early
twenty-first centuries occurred through oil and natural gas combustion. This
synchronization shows the role of marine regions in the onset and intensifica-
tion of the Anthropocene. Echoing the previous chapter, it is a reminder that
the ocean did not experience an “Age of Coal,” which on land initiated the
electrification era and urban lighting since the late nineteenth century.
A central aspect of this synchronization is the emergence of the amphibious
human habitat through fossil fuel–driven socioeconomic development, where
intensive energy use and nighttime illumination – or their absence – became
key elements of placemaking.

Sea surface placemaking has, therefore, become a defining feature of the
new period in oceanic history among people involved in the extension of the
human habitat onto sea surfaces. This process of placemaking is based on
physical and symbolic experiences of crews and others working on or inter-
acting with artificial islands, rooted in an everyday confrontation with the
impact of Earth’s amphibious transformation. Placemaking assigns specific
meanings and values to the abstract vastness of the ocean. For example,
artificial nighttime illumination on light islands converted unfamiliar, geo-
graphically alien spaces into familiar ones, allowing for an association –
though not an equivalence – of sea surface and terrestrial habitations.
In material space, everyday inhabitation practices made the ocean more
accessible, downscaling its vastness to the level of tangible bodily experiences,
such as seeing and sometimes feeling, smelling, or hearing the artificial night-
time lights of artificial islands, including gas flares and bright floodlights.
Beyond bodily experiences of material conditions, satellite imagery of night-
time lights also provided conceptual experiences based on symbols.
As symbols of energy-intensive development, these lights give geographical
identity to otherwise empty oceanic or terrestrial spaces on such images. Like
other narration or mapping techniques, symbols foster imaginary associations.
Nighttime lighting as a symbol, therefore, extends the association of energy-
intensive development from the traditional focus on land to sea surfaces, as
seen in Southeast Asia. Another physical experience was nighttime illumin-
ation as a navigation aid, marking sites of arrival and departure for ships,
boats, helicopters, or space rockets. On satellite images, light islands created a
corresponding symbolic experience of a production site that is in regular
interaction with terrestrial sites in an otherwise vast and dark space.
Placemaking also often involves acts of exclusion, as symbolized by light
islands. Most light island use occurred within the Law of the Sea framework,
which territorialized much of the former oceanic commons into EEZs.
Therefore, these light islands indicated the exclusion of foreign activities,
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except for navigation. Placemaking also reflected subsequent shifts in govern-
mental socioeconomic development agendas and corresponding spatial uses,
where offshore oil and gas drilling usually took precedence over fisheries. The
presence of a drilling platform now legally excludes other activities due to
safety zones allocated through marine spatial planning. The very intense
nighttime illumination offshore also caused physical and symbolic experiences
of potentially hazardous living conditions on structures extracting combust-
ibles and handling heavy materials, surrounded by water. A large gas flare, its
light reflecting off the water, was a constant reminder of the potential for lethal
accidents, including fires, explosions, capsizing, crushing, or falling overboard.
Everyday activities like smoking or alcohol consumption were banned, and
children, animals, and even certain plants, such as trees, which could catalyze
fires, were restricted for safety reasons. Therefore, these offshore extensions of
the human habitat, represented by very intense light islands, were not associ-
ated with socially acceptable living conditions but rather with development
agendas necessitating such dangerous work.

Earth’s Amphibious Transformation Seen through
Verticality and Light

An oceanic-vertical perspective provides multidirectional insights into Earth’s
planetarity in the Anthropocene. It highlights vertical connections among sea
surface–based artificial islands, the atmosphere, and Earth orbits. Therefore, it
enhances our understanding of human adaptation to turbulent marine condi-
tions with an upward focus to outer space, diverging from the maritime
history’s horizontal focus on transoceanic shipping. The perspective also
shows that multiple types of artificial islands were part of a placemaking
process, based on physical and conceptual experiences associating, though
not equating, them with terrestrial regions. This high-tech “islomania” of
building artificial islands, characterized by a vertically oriented ocean platform
style, took physical form in the mid-twentieth century. It evolved in a context
shaped by multiple intellectual influences, evoking associations with sunken
Atlantis and other imaginary islands, such as the sociopolitical thought experi-
ment Utopia. The idea of artificial islands gained practical application with the
realization by Westerners like Armstrong of a “lack of islands” for airplane
refueling, leading to the proposal of using the Age of Coal’s energy-intensive
construction materials for building floating airports. The trajectory, including
seadrome ideas and the construction of oil platforms, eventually led to the
creation of artificial light islands, with one type serving as gateways to outer
space. The oceanic-vertical perspective highlighted the growing sea surface–
outer space connections since the early Space Age, evident in equatorial
offshore launches and mobile launch platforms that relocated multiple forms
of pollution and disaster risks offshore. It also allows for an understanding of
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the ocean from outer space, as shown by satellite images.103 The light island
effect, one of the insights gained in this vertical way, was rooted in the
combustion of fossil fuels, extending these insights further downward to the
oil- and gas-bearing geological layers beneath the seabed.

Nighttime illumination varied in intensity and density across different ships
and artificial islands, evolving over time and with local energy transition speeds.
Along with air-conditioning and other electrical uses, it heightened this energy
intensity, fueled by oil or natural gas. Early proposals for marine built environ-
ments, like Armstrong’s unbuilt seadromes, would have been prominent light
islands with large searchlights and runway lighting. If one follows the branch
leaving the main trajectory of vertically oriented artificial island construction, it
leads to Kansai International Airport’s landfill-made artificial islands that easily
exemplify this point. Earth at Night 2012 shows the airport’s clearly visible light
islands.104 More recently, the energy transition toward renewable energies is
changing offshore nighttime illumination satellite images. Offshore wind tur-
bines contribute drastically less light than gas flares do. In equatorial regions like
those of Southeast Asia, low wind strength makes wind turbines less relevant,
further impacting nighttime lighting. Meanwhile, equatorial rocket launches,
which produce very intense light during takeoff, like wind turbines illustrate the
connection among artificial island use or its absence, nighttime illumination,
and the material conditions at the equator, such as Earth’s rotation and low
wind speeds. Altogether, offshore launches, in particular equatorial ones using
fossil fuels for their first booster stage, represent the most intense visualization of
the upward-oriented spatial extension of the oceanic Anthropocene and the
related physical and symbolic experiences of Earth’s planetarity.

The light islands discussed thus far are not the only ones. They are con-
nected to each other through the upward-oriented ocean platform style. On
boats and ships, advances in lighting technology create much smaller, some-
times downward-oriented light islands. Artificial nighttime illumination on
fishing vessels, which lures marine organisms closer to the sea surface, serves
as a prime example. From an oceanic-vertical perspective, this practice extends
beneath the sea surface and reaches into outer space. Satellite images of the
Gulf of Thailand reveal numerous such small light islands, particularly when
vessels use large green light floodlights. This light spectrum, most noticeable to
marine organisms due to oceanic material conditions, attract small marine life
and, in turn, squids feeding on them, which are the primary target of such
fisheries visible from outer space.105

103 Robinson, Discovering the Ocean from Space.
104 GIS layer Earth at Night 2012 on NASA Worldview, https://worldview.earthdata.nasa

.gov/.
105 NASA, “Night Fishing Seen from Space” (February 11, 2020), https://svs.gsfc.nasa.gov/

31117.
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Finally, the formation and perception of light islands have also been influ-
enced by coastal and recreational aesthetics, often rejecting such illustrations
of industrialization. Therefore, I largely disagree with the notion that in the
North Sea, “corporations and nations control the spaces of oil and gas in
secrecy and concealment.”106 Locating any offshore oil or gas platform in EU
or US waters on governmental maps has become straightforward, unlike in
Southeast Asian or other waters, where satellite imagery becomes more critical
and governmental data are less available.107 Moreover, the light island effect
makes these platforms visible from ships and boats at night, as illustrated by
the El Bouri offshore oil field and illegal migration in the Mediterranean. Oil
and gas spaces are not secret or concealed, but Western beachgoers’ desire for
a coastal void is a central reason, as they understandably do not wish to see or
hear them – eyes that do not see, so to speak. In the West, there is substantial
resistance to offshore energy infrastructures being visible or audible from
recreational beaches during the day or through gas flares at night, rooted in
an aesthetic preference for seemingly pristine, nonindustrial coasts. Marine
built environments are typically concentrated at specific sites away from
recreational beaches or, like pipelines, submerged below the sea surface and
buried in the seabed.108 However, notably, in Europe, this aesthetic has made
room for offshore wind turbines not associated with pollution, visible from
coasts, including some recreational beaches, in Germany, the Netherlands, and
Belgium, among other countries.109

106 Nancy Couling and Carola Hein, “Blankness: The Architectural Void of North Sea
Energy Logistics,” Footprint 23 (2018): 87–104, here 90.

107 Some of the most recent tools are: ArcGIS, “Offshore Oil and Gas in the U.S. Gulf of
Mexico,” www.arcgis.com/apps/View/index.html?appid = 279c1 8132a5a4b38a85
da97acf874cef, accessed July 15, 2025; OSPAR, “OSPAR Inventory of Offshore
Installation – 2021,” https://odims.ospar.org/en/submissions/ospar_offshore_installa
tions_2021_02/, accessed July 15, 2023.

108 Arguably the most drastic example happened in the 1960s, when coastal aesthetics were
accommodated by hiding offshore platforms off Long Beach, California, through
reclaiming land, planting tree cover, and camouflaging facilities as waterfalls and high-
rises. See B. A. Wells and K. L. Wells, “THUMS – California’s Hidden Oil Islands”
(February 24, 2023), https://aoghs.org/technology/thums-california-hidden-oil-islands.

109 Some coastal impressions (personal experience, 2022–2023) are the offshore wind
turbines visible from Zeebrugge in Belgium, Ijmuiden in the Netherlands, and Borkum
and Wangerooge in Germany.
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