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The Arctic Perspective Initiative (API), a transnational art, science,
and culture work group consisting of partner organizations from
five different countries—HMKYV (Germany), Projekt Atol (Slovenia),
The Arts Catalyst (UK), Lorna (Iceland), and C-TASC (Canada)—was
set up to direct attention to the global, cultural, and ecological
significance of the polar regions. These are zones of contempo-
rary geopolitical conflict and at the same time potential spaces for
transnational and intercultural cooperation and collaboration. In
light of the changing climate, the indiscriminate economic exploita-
tion of untapped reservoirs of energy and natural resources in the
polar regions is increasingly feasible and inevitable. Unfortunately,
because of vested geopolitical and economic interests, much of this
is happening without taking into account that there are determined
native cultures inhabiting the whole of the circumpolar territories.

APl emphasizes that the significance of the polar regions
is not exclusively economic. Rather, the (natively inhabited) Arctic
and the (uninhabited) Antarctic, as well as the radical cultural and
ecological changes taking place at the North and South Poles, are
central to a critical understanding of the complex planetary system
that involves a dynamic relationship between culture, economy,
geopolitics, and ecology.

One of API's goals is to create a mobile work and habita-
tion system which can be used for nomadic dwelling and media-
based work on the land, away from the established Arctic settle-
ments. The prototype of this system will draw from the experience
and knowledge gathered within the context of the Makrolab,’ a
mobile and autonomous research station dealing with the intersec-
tion of art, technology, and science, developed by the creative team
of Projekt Atol, under the leadership of Marko Peljhan. The first field
test of the prototype is scheduled for the winter of 2010 near Ig-
loolik, Nunavut (Canada).

API’s inclusive and open working strategy is designed to
foster the sustainable empowerment of the local citizens of the
North via new communications, sensing, aggregation, transmis-
sion, and information sharing. Through the development of open
and free communication infrastructures, users can remain connect-
ed to one another and the world, building valuable networks both

1
Between 1997 and 2007 the Makrolab (http://makrolab. Arns, “Faktura and Interface: Hlebnikov, Tesla and the

ljudmila.org) was deployed in various locations. See Heavenly Data Traffic in Marko Peljhan’s makrolab
Brian Holmes, “Coded Utopia—Makrolab, or the art (1997-2007),” in Kwastek, Katja, ed., 0hne Schnur: Art
of transition” in Brian Holmes, Escape the Overcode: and Wireless Communication (Frankfurt am Main, 2005),

Activist Art in the Control Society, 2009, http://brian- pp. 62-79, http://www.inkearns.de/Texts/Arns-Faktura-
holmes.wordpress.com/2007/03/27/coded-utopia; Inke Peljhan-2005-ENG.pdf


http://makrolab.ljudmila.org
http://makrolab.ljudmila.org
http://brian�holmes.wordpress.com/2007/03/27/coded-utopia
http://brian�holmes.wordpress.com/2007/03/27/coded-utopia
http://brian�holmes.wordpress.com/2007/03/27/coded-utopia
http://brian�holmes.wordpress.com/2007/03/27/coded-utopia
http://brian�holmes.wordpress.com/2007/03/27/coded-utopia

PART 1 ARCTIC PERSPECTIVE CAHIER NO. 1 12

socially and scientifically. By enhancing mobility, the project pro-
motes sustainable community growth of Canada’s Arctic cultures
and communities through education (both traditional and “south-
ern”), science, and the arts. API's nomadic units will be powered
with renewable energy sources and will leave virtually no adverse
ecological footprint while enabling filmmaking, media production,
editing, subsistence hunting, video and audio streaming, and envi-
ronmental “citizen sensing” observation and assessment.The sys-
tems on board will provide an opportunity for local communities to
direct their own environmental monitoring and assessment, as well
as providing an infrastructure through which to share the results.

Past, Present, and Future Activities

In 2006 Marko Peljhan, Stephen Kovats and Saso Podgorsek made
their first trip to Igloolik, Nunavut, to lay the groundwork by meet-
ing with elders and community members. Since then the inter-
national framework of APl has been developed, involving media
artists, filmmakers, local hunters, architects, designers, scientists,
community planners from both the north and south. In 2007-2008,
an international working group consisting of HMIKV (Dortmund),
Projekt Atol (Ljubljana), The Arts Catalyst (London), Lorna (Reyk-
javik), and C-TASC (Montreal) applied for funding at the European
Commission in the framework of Culture 2007-2013 for the project
Arctic Perspective— Third Culture which proved to be successful.

In 2009 API held an international open design competition
for “a mobile media-centric unit” and received 103 entries from over
thirty countries.?Three equal prizes were awarded to designs sub-
mitted by architects from Nunavut/Canada, France, and Italy. These
will be taken to Iqaluit, Kinngait, Kanngiqtugaapik, Igloolik, and
Mittimatalik, where the second collaborative design phase will be
presented for review and updating before the construction of the
first prototype begins.

During the course of the development of the project, four
cahiers—conceived as working papers—will be published dealing
with topics that are central for the project. Arctic Perspective—
Third Culture: Cahier No. 1, edited by Andreas Miiller (An Archi-
tektur, Berlin), focuses on Arctic architecture and documents the
results of the international design competition. Cahier No. 2, edited
by NicolaTriscott (The Arts Catalyst, London) and Michael Bravo

2
See the press release for the results: http://www.hmkv.de/
dyn/_data/API_ARC_Press_ReleaseOcto09v7.pdf
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(Scott Polar Research Institute, University of Cambridge), addresses
circumpolar cultures and how geopolitics and ideologies affect
these cultures. Cahier No. 3, edited by Adam Hyde (FLOSS Manu-
als), deals with the technology involved in building a mobile habitat
for the Arctic. The Cahier No. 4 will be the last one edited in this
phase of the project and will be devoted to the reflection of the
exhibition, activities and processes of the APl in 2010.

Arctic Perspective — Third Culture will be presented as a
large-scale exhibition at PHOENIX Halle Dortmund in the frame-
work of the European Capital of Culture RUHR2010 as well as
ISEA2010 RUHR—The 16th International Symposium on Electronic
Art. One of the goals of Arctic Perspective— Third Culture is to
“bring back” the long-term effects of industrialization to one of the
places—the Ruhr Valley—from which the industrialization process
started. There could be no better venue for such an endeavor as
the giant spare parts depot of the former steelworks Phoenix-West
in Dortmund, built in 1895. While the exhibition will document the
steps that have been taken in order to build the mobile media-
centric habitat, the conference, funded by the Bundeszentrale fir
politische Bildung (German Federal Agency for Civic Education),
will create a larger picture, shedding light on circumpolar activisim,
geopolitics, cryosphere developments, climate changes and their ef-
fect on the circumpolar cultures as well as on leading technological
breakthroughs that will enable the development of the APl nomad-
ic habitation “system of systems.”

We would like to thank the peoples of the North, the Eu-
ropean Commission, the City of Dortmund, the Bundeszentrale fiir
politische Bildung, Arts Council England, the city of Ljubljana, and
the Ministry of Culture of the Republic of Slovenia for their gener-
ous support.
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For a long time architectural discourse happened in “the South” —
which is the rest of the planet as seen from the Arctic—and only
occasionally entered the polar regions. If architects did deal with
the North, it was in the form of rather one-directional projects that
stressed the harsh conditions for survival or the spirit of explora-
tion and occupation of unknown territories, with little dialogue oc-
curring between the contexts. Today an increasing political interest
in the Arctic is also reflected in various scales of spatial discourses,
from the planetary scales of geopolitics and climate control to the
domestic space of ecological building. Although contemporary dis-
courses surrounding the Arctic often appear solely as environmen-
tal or climate research, the motifs behind building in the region are
often bound up closely with territorial claims, geopolitical hegem-
ony, or outright colonial interests.

The Arctic

According to international law the geographic North Pole or the
region of the Arctic Ocean surrounding it is not under the control
of any single country. The surrounding Arctic states that border the
Arctic Ocean —Russia, Norway, the United States, Canada, and Den-
mark (via Greenland)—are limited to a 200-nautical-mile economic
zone around their coasts. Upon ratification of the United Nations
Convention on the Law of the Sea, a country has ten years to make
claims to extend its 200-mile zone. As a result, Norway, Russia,
Canada, and Denmark have launched projects to establish claims
that certain Arctic sectors should belong to their territories. In the
nineteen-nineties the Arctic Council was formally established to
provide a means for promoting coordination and interaction among
the Arctic states, with the involvement of the Arctic indigenous
communities on common Arctic issues, in particular issues of sus-
tainable development and environmental protection in the Arctic.
The Arctic region can be defined as the area north of the
Arctic Circle, which is the approximate limit of the midnight sun
and the polar night. Alternatively, it can be defined as the region
where the average temperature for the warmest month, July, is
below ten degrees Celsius. Socially and politically the Arctic region
includes the northern territories of the eight Arctic states (includ-
ing Iceland, Sweden, and Finland), although by natural science
definitions much of this territory is considered subarctic. The Arctic
region consists of a vast, ice-covered ocean surrounded by treeless,
perma-frozen land. Due to global warming the planet’s isotherms
move polewards, and consequently the Arctic region as defined by
temperature is currently shrinking. Perhaps the most spectacular
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result of Arctic shrinkage is sea-ice loss. There is a large variance

in predictions of Arctic sea-ice loss, with some projections show-
ing near-complete to complete loss for the month of September as
from 2040.This could have massive ramifications on global trans-
port, as it would open up entirely new shipping routes.

Arctic Perspective Initiative

The Arctic Perspective Initiative approaches the Arctic as a cultural
territory. API considers its Arctic research as a collective practice,
which will be developed together with local stakeholders and
closely linked to the Arctic communities. It will create the frame-
work conditions for collaborative projects between aboriginal
cultures, artists, hunters, scientists, tactical media workers, and
engineers in the Arctic within three broad topical fields: migration,
climate, and telecommunications. In order to address these issues,
API’s activities include the development, installation, and deploy-
ment of mobile, zero-impact modular research units. These units
are envisioned as life-support modules that will allow its residents
to create, live, and work together on the land, physically separated
from the settlements yet connected through communication tech-
nologies and sensor networks. The first phase of the project was
an open design competition held in summer 2009 which received
103 submissions from thirty different countries. The first part of this
book is a documentation of the competition, the three awarded
projects, and several striking ideas developed in other submissions.
The second part is a series of essays commissioned for this publica-
tion, in order to reflect on the manifold questions surrounding the
Arctic and its architecture.

The question of mobility and the possibility of relocating
the research unit was central to the competition brief. As Robert
Kronenburg pointed out in his analysis of the submitted projects,
this question can be approached via three key issues—transpor-
tation, assembly, and environmental impact. Within the projects
submitted for the competition various modes of transportation
were proposed, ranging from traditional sled constructions towed
by dogs to helicopter transport; from randomly sailing in the direc-
tion of the wind to the slow relocation of industrial infrastructures
while extracting resources. The way in which a portable building
is assembled has to be considered in relation to its mode of trans-
port, and here two main strategies appeared in the proposals. Fully
demountable buildings have the advantage of being transportable
in parts as well as being installed in alternative forms and sizes.
However, a preinstalled, completed module would keep on-site
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building works in the difficult weather conditions of the Arctic to
a minimum. The environmental impact of the research unit—a key
focus of the competition brief itself—is related to both its mate-
rial construction and its performance in use. While most proposals
suggested the application of high-tech construction materials and
methods, there are also the low-tech solutions of traditional Arctic
architecture to be considered.

Marilyn Walker’s essay responds to the common imagina-
tion that the Arctic is an empty territory. Far from this, the northern
polar region is inhabited by about one million people of many eth-
nic origins, nationalities, languages, and cultures. Obviously there
is an enormous traditional knowledge of building in the Arctic,
which has evolved over time to produce many refined architectural
solutions, of which the snow house is the most commonly known.
Walker shows how spatial configurations of Arctic indigenous
settlements and buildings are deeply interwoven with spiritual
conceptions.

Richard Buckminster Fuller developed concepts of mobile
buildings as early as in the nineteen-thirties. He conceived them as
standardized, mass producible structures that were supposed to
solve the global housing problems of the time. As Carsten Krohn
shows in his essay, Fuller developed and built many prototypes of
homes and building modules, from a prefabricated bathroom unit
to the dome-shaped U.S. pavilion for the 1967 World Expo. The con-
cept of the geodesic dome, which is comprised of only two types
of modular elements, was used widely for buildings that had to be
transported to remote locations. The U.S. Navy used these shelters
for radar stations around the globe and for many years the U.S.
Antarctic station was protected under a geodesic dome.

One of the few modernist architects who dealt with the
design of inhabitable environments and entire “Arctic Cities” was
the British architect Ralph Erskine. Many European architects of
the postwar period turned to the colonies of the European empires
to experiment in a supposed “tabula rasa” situation. Erskine had
a similar approach, but rather focused on the northern part of his
country of residence, Sweden. His well-known project for an “Arctic
City” carefully takes into account the climate conditions of its loca-
tion as well as the social organization of its inhabitants. However,
as Jérémie McGowan points out, there is a dark side to Erskine’s
Arctic projects that is no less blind to the political context than the
projects staged in the European colonies. Erskine’s projects in the
Arctic were state commissions, either by the Swedish or by the
Canadian government, closely entangled with forced resettlement
campaigns of indigenous people.
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The third part of the book contains two reports of expe-
ditions to the Arctic. Stijn Verhoeff contributed a long quote from
an expedition report by the British explorer Captain John Ross. It
appeared in 1819 under the impressive title “A voyage of discov-
ery, made under the orders of the Admiralty, in His Majesty’s ships
Isabella and Alexander, for the purpose of exploring Baffin’s Bay,
and inquiring into the probability of a north-west passage.” The
quote consists of lists taken from the introduction of the report:
equipment on board the ships, supplies for the journey, payments
of the sailors, the duties of each shift, etc. Their pragmatic format—
far from narrative —nevertheless depicts in a very detailed way the
conditions of Arctic research at the time as well as the imagina-
tions, hopes, and misunderstandings associated with it.

A report by APl members Matthew Biederman and Marko
Peljhan describes an Arctic expedition of 2009. Biederman and
Peljhan joined a trip of several Inuit families from Igloolik, Nunavut,
to lkpik Bay in order to visit places of their ancestors and traditional
camp sites. For API this exercise allowed the opportunity to develop
the research unit and its systems with direct input from community
members as well as to gain a greater understanding of the social
context in which it will be operating.
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HMKV (Dortmund,Germany), Projekt Atol (Ljubljana,Slovenia),
The Arts Catalyst (London,UK), LORNA (Reykjavik, Iceland) and
CTASC (Montreal,Canada)

Announce the following call for proposals:
OPEN ARCHITECTURE DESIGN COMPETITION

ARCTIC PERSPECTIVE INITIATIVE

“MOBILE MEDIA-CENTRIC HABITATION AND WORK UNIT”

The ARCTIC PERSPECTIVE INITIATIVE “MOBILE MEDIA-CENTRIC HABITATION AND
WORK UNIT" open architecture design competition is open to the submission of
proposals for the design of a mobile, media-centric facility, life support habitation and
work module with a renewable energy supply, waste recycling, and communications
systems. We invite proposals from architects, designers, engineers, artists, students,
and engineering teams.

The design should be an open source mobile architecture/systemimachine capable of functioning in exireme as
well as temperate climates and containing massfindustrial and amateur production/ facturing potential. The

unit s to serve as a mode! for mobile research in exireme cold envi ts, designed to incorporate high tech
solutions while utilizing sUstainable resources. . 5

Submitted enfries are intended for the compelition only. The selection of prizewinners does not guarantee the
intent of AP| to award a commission for the actual bullding of the project, however AP| does reserve the right to
consult and negotiate on the continuation of the d ! t with selected entrants pending the confirmation of
the development budgets in 2008 and 2010. f realization is to continue, the first prototype will be tested in the field
in the March/AprilMay 2010 time frame.

First Prize: 5000 EUR
Second Prize: 2500 EUR
Third Prize: 1500 EUR

Jury decisions to be published by October 1, 2009.

All winners and h ble mentions will be published in the AP Cahier #2 “Architecture”, which will be edited in
the Fall’Winter 2009. All winners and honorable mentioris will be included in exhibitions and presentations in the
framewoark of European Capilal of Cullure RUHR.2010 as well as the international media-art conference 1SEA
2010 RUHR, with additional exhibitions and presentations to be confirmed.

Al submissions selected for ition and publishing will be notified in advance.

The ARCTIC PERSPECTIVE - THIRD CULTURE projectis supported by the European Commissian Culture
2007-2013 grant and by the Ministry of Culture, Repubiic of Slovenia. Other funding is pending.

This project has been funded with support from the European Commission, This communication rafects the views only of the authors and the
Commissicn cannot be held responsibla for any use which may be made of the information contained thersin.

API OPEN ARCHITECTURE DESIGN COMPETITION — DEADLINE JULY 17, 2009 Page 1ol 8
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Criteria

Al submitted entries should clearly demonstrate the ideas, themes, and designs for each of the following criteria in
response o the programs below:

SUSTAINABILITY REFLECTION

NATIVE KNOWLEDGE

TRANSMISSION

SURVIVABILITY PROJECTION

Program and Characteristics

The ARCTIC PERSPECTIVE INITIATIVE *MOBILE MEDIA CENTRIC HABITATION AND WORK SYSTEM" shall
at minimum accommodate the following program:

1200-1500 kg maximum mass galley

500km minimum radius of operation toilet/shower

5kW min power generation first aid facility

life support for 3 people for up to 15 days communications facilities

towable/drivable workspacesirest spaces

Operation between 10 °C and -40 *C Stable operation with winds up to 85km / hr

ADDITIONAL DESIGN CONSIDERATIONS:

rest bunks

buoyancy

natural light source use

provision for modularity of systems on site
snow smelier

sauna

grey and black water recycling

ability to support 19-inch frame technologies

Anonymity

Jurors will not be informed of any entrant's identity. Final submitted material should include no name or other
information that could lead to identification of the entrant, Compelition coordinators will review the applications and
assign a random code to each entrant, which the Jurors will use to identify the submitted entry.

AP| OPEN ARCHITECTURE DESIGN COMPETITION ~ DEADLINE JULY 1%, 2008 Page5of8
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The design proposed by Catherine Rannou is in-
spired by the concept of the dogsled. It consists
of a low sleigh shell of polyethylene and an ex-
tremely light pneumatic skin of ETFE, which can
be inflated manually to form a tunnel-like space.
This core unit is 1.90 x 3.20 meters large, weighs
only eighty kilos, and provides the basic living
facilities for one person. It can be extended by an
additional tent tunnel to cover scientific equip-
ment, to provide a protected workspace, or to
host the sled dogs. Each unit provides space for
one person only.

For reasons of autonomy and security the
vessel has to be deployed in groups of two or
more, which can be connected to each other via
the extension tunnels. A small ceramic heating
system is provided for emergency cases only.
The design relies entirely on the insulation of the
inflatable skin and the conservation of the heat
from its inhabitants. Energy supply equipment
like solar panels and wind turbines is detached
from the vessel and can be installed at a dis-
tance.The use of dogs to transport the vessel is a
deliberate choice in order to perpetuate tradition-
al Inuit knowledge.



PART 1

PLAN 1:100

SECTIONA-A

SECTIONB -B

ARCHITECTURE

23



PART 1 ARCTIC PERSPECTIVE CAHIER NO. 1 24

Richard Carbonnier’s proposal is inspired by the
Inuit way of life, the Qamutik sled and the typical
plywood shelter widely used on sleds in the Ca-
nadian Arctic. The traditional shelter is replaced
by a shell habitat made out of sandwich compos-
ites. The bottom external shell is an aluminum
hull designed for impacts and sea ice crossings.
All parts are buoyant and will maintain the habi-
tat afloat in an emergency situation. The shell

is 1.40 meters high, 1.70 meters wide, and three
meters long and is adapted to all means of trans-
port. Weighing 300 kilos fully configured, it may
be hauled by snowmobile or small all-terrain ve-
hicle. Designed for two people, the top shell flips
open into a soft shell tent cover providing 10.5
square meters livable space.

The habitat offers sleeping/work space,
bathroom/shower/kitchen, and may be recon-
figured for specific use or combined with other
units. Life-support systems, energy require-
ments, and waste management are optimized,
space usage rationalized, and weight minimized.
The unit provides full autonomy with a minimal
logistical support. The habitat is extremely well
researched; shell and systems consist of inter-
changeable components suited for the Arctic,
Inuit know-how, and the requirements of the
scientific community.



PART 1 ARCHITECTURE 25

’73

PLAN 1:100

SECTIONA-A

SECTIONB - B



PART 1 ARCTIC PERSPECTIVE CAHIER NO. 1 26

Giuseppe Mecca’s proposal refers to circumpolar
indigenous building types that consist of a wood-
en frame covered by a leather skin. However, it
transfers these traditional concepts to contem-
porary high-tech construction technologies like
an aluminum spaceframe, extremely efficient
insulation materials, and protective membranes.
In contrast to the other two proposals this build-
ing is constructed as a stiff structure that does
not change between transport and stationary
state. Therefore, it is distinctly larger than the
other two proposals (4.10 x 9.40 meters), offer-
ing instead more comfort, including an interior
separated into different rooms, a sleeping room
for two people, a sauna, a covered entrance area,
etc. Considering the increased weight of such a
large vessel, the possibility of transport on skates
seems unlikely, requiring the development of a
specific transportation strategy.
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The most straightforward description of mobile architecture is
that it is a building that moves. Despite the apparent contradiction
that the most permanent and heaviest of human artifacts can be
relocated from place to place, there exist a wide range of typolo-
gies, a large variety of technological approaches, and a surprising
diversity of functions within this architectural genre.The use of the
term mobile in this context most commonly brings to mind intact
building-shaped objects being transported whole, so a more com-
mon term is portable architecture, which denotes buildings that
have a wide range of strategic approaches to mobility. These might
also be transported whole and intact, but are more usually in a
small number of large components for easy relocation and speedy
assembly, or in a more modular approach, as a large number of
components that take longer to assemble but allow more flexible
buildings of different form and size. Portable architecture is a form
of building that can, and is, utilized for virtually every architectural
function there is, from homes and offices, schools and hospitals to
concert halls and sports stadia. This is because portability is a de-
sign factor that in certain circumstances, depending on economic,
planning, or environmental grounds, is potentially desirable for
every type of building function.’

There are, however, some situations where portability
is not only desirable, but also essential —conditions in which the
building function simply cannot be achieved in any way other than
with a portable solution. Portable architecture is therefore, in some
cases, not only the last resort but also the one that has to work.
For this reason it must also be frequently innovative in concept
and execution and be created at the extremity of current design
capabilities. It is a form of architectural design that has creative
parameters that extend beyond the normal boundaries of conven-
tional building form and function, and often must utilize resources,
techniques, and technologies from other fields in order to succeed.

The factors that drive the necessity for a portable solution
(rather than mere desirability) are sometimes related to function—
for example, a repetitive event or task that needs to be carried out
in different locations at short intervals. An example of this is the
mobile field hospital, where speed is of the essence in treating
patients adjacent to the site of an emergency—the building must

1
For detailed studies of the design of portable architecture
see Robert Kronenburg, Portable Architecture: Design and
Technology (Basel, 2008) and Robert Kronenburg, Houses
in Motion: The History, Development and Potential of the
Portable Building (Chichester, 2002).
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be in use as quickly as possible, in a location as close to the field
of operations as can be attained. However, the necessity for porta-
bility is most often related to the environment in which the facility
has to operate—local conditions making it impossible or impracti-
cal to undertake a conventional construction project, even if mate-
rials can be brought in. There are many such locations around the
world where such conditions exist but where there is still also a
necessity for a human presence and activity. Whether it is a mining
operation in the Northwest Territories of Canada, humanitarian aid
in the Darfur region of Sudan, environmental surveys in Sakha in
Siberia—the lack of materials, the harshness of local weather con-
ditions, and the limitations of labor, energy, and other resources
make portable building solutions essential to the success of such
operations.

David Garcia Studio / D. Garcia & A. Baudinet (Copenhagen,

DK): Mobile Media-Centric Habitation and Work Unit

Portable architecture, despite not being designed for
specific locations is still designed for a specific site. The various
parameters of function—weather, users’ needs—are still essential
considerations in the creation of successful buildings. Even more
careful attention to the brief, construction parameters, and building
operations are needed to ensure the building is deployed success-
fully and then stays in use—often in locations very remote from
normal building suppliers and contractors. However, portable build-
ing construction has the advantage of being undertaken in factory-
controlled conditions where standards of craftsmanship can be at
their highest and the various elements of the building can be tested
before being put into use.
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Bread Studio (London, UK/ Hong Kong, China): Revolver
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One of the key differences between portable architecture
and static architecture is the necessity for special consideration
to be given to transportation and installation at its first site and
then, of course, redeployment when the building needs to move to
another location. This means particular attention to the weight of
components (and the total weight of the facility), moving parts, as-
sembly techniques, and flexibility and durability of materials.

Essentially, the entire building structure must be kinetic,
although some aspects of the design may need to have the static
form of its nonportable counterpart. An important factor in the
decision-making process is therefore the mode of transportation—
will the building be rolled, floated, or flown to its site? Such deci-
sions are made on economic grounds, accessibility of transporta-
tion methods, and the urgency for the facility to be in use.

Despite the uniqueness of the design problems associated
with portable architecture it is, however, “real” architecture and not
just building. This is because the people who use it need to engage
with it in the same way as conventional architecture, and the qual-
ity of space, environment, appearance, and image are as important
in this situation as in any other architectural challenge. Engineer-
ing solutions can provide life support and shelter, but architecture
describes buildings that respond to the need for comfort, commu-
nity, and intellectual engagement that are essential components in
human happiness and productivity. Although building performance
issues are frequently much more difficult with portable architecture,
it does not mean that its beauty and fitness for purpose need to be
or should be reduced.

Polar Architecture

Of all the environments on Earth perhaps the most dynamically
extreme is that experienced in the Arctic and Antarctic. The polar
landscape experiences the lowest temperatures, the driest air, and
some of the highest winds on the planet.To this can be added shift-
ing ground planes due to snow buildup and the migrating ice shelf,
an unreliable supply chain due to transportation difficulties, and
the extreme isolation for inhabitants of being cut off thousands of
kilometers from the rest of humanity for whole seasons. And yet
people need to live and work there and so building solutions have
been found, ranging from the primitive prefabricated wooden build-
ings of the early exploration expeditions, to the latest sophisticated
portable solutions for national research stations.

The most recent of these is the British Antarctic Survey’s
Halley VI station, which has been under design and construction
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since 2004 and is now planned for completion in 2011 (originally
2009).The Halley station was established on the Brunt Ice Shelf of
the Antarctic in 1956 and the latest incarnation is a replacement
for the previous five facilities, which have all succumbed to the
extremes of the local environment. The station is situated not on
ground but on the 150-meter-thick ice shelf, which gradually moves
westward toward a break-off point where it disintegrates into ice-
bergs.The outside average temperature in the depth of winter, dur-
ing which the sun does not rise for three months, is -30°C, though
it can drop as low as -56°C. Each year the surface of the shelf rises
by 1.2 meters, so in addition to moving northward, the building’s
site gets higher. This means that even if the station could be built
by conventional means, it would still need to be portable in order
to be relocated at a new, higher and more “inland” site at regular
intervals (though staying in much the same geospatial location) in
order to avoid being buried by snow and ice and falling off the edge
of the continent! Although the issues of building in the Antarctic
are not identical to those of the Arctic, this particular solution,
which features integral mobility as a key element in its viability,
makes the Halley VI station a valuable precedent.

The solution to this extreme problem was reached via a
design competition in which Faber Maunsell engineers working
with Hugh Broughton Architects proposed the winning project.
Key design factors were comfort and security for the residents
(fifty-two in summer, sixteen in winter), flexibility and diversity of
operations in a limited space, and certainty of building completion
and continued operation in an environment where failure could
be disastrous.The research station consists of a series of modules
that each contain different functions, can be constructed, trans-
ported, and relocated independently, and enable the facility to be
extended with the addition of further modules at a later date. Each
module sits on ski-based legs that enable towing by caterpillar
vehicles, but that also have hydraulic lifting systems enabling the
module to be lifted up onto a higher level by bulldozing snow un-
der one lifted leg at a time. The shape of the modules is also spe-
cially designed to restrict the amount of snow buildup in blizzards.
The module structure is a prefabricated steel frame that is shipped
to Antarctica in one piece, off-loaded onto the ice, and towed to
its location. Glass-reinforced plastic (GRP) cladding panels with
closed cell insulation foam are fixed with floors and basic internal
fittings on site. Because of the shortness of the austral summer
the fitting-out must take place in the following season. Special
extremely efficient prefabricated service packs have been manufac-
tured to enable the facility to operate with minimum energy use.
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Laura Karnath and Carl Burdick (Los Angeles, USA): MARS Mobile
Arctic Research Station
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These were modeled extensively in three-dimensional CAAD draw-
ings to make sure they fit in place perfectly prior to construction.
This is not just to ensure ease of assembly in a difficult construc-
tion environment but also to maximize efficient use of space and
optimize serviceability. Components are highly standardized to
limit the number of stock spare parts carried, as it is impossible to
access a replacement in such a remote location.

Halley VI is a complex, long-term solution for polar build-
ing; however, not all building functions are so well determined or so
well resourced. Building demand that is short term or arises quickly
requires speedy, economic solutions, and just as in mainstream ar-
chitectural requirements, situations like this also arise for portable
architecture in extreme environments. This demand is usually met
by specialist contractors, who have developed practical expertise in
logistics, materials, and construction strategies, enabling them to
react quickly to clients’ demands. Such expertise is of real value to
designers creating bespoke solutions.

Weatherhaven is a company that specializes in providing
portable buildings at short notice in remote locations and/or ex-
treme environments. From their headquarters in Burnaby, Canada,
they are able to provide a building facility to anywhere in the world,
to support any function in almost any weather conditions. Based on
their extensive field experience, their approach has been to devise
a small range of core building systems that have modular compo-
nents that can be adapted to any situation. The most flexible struc-
tural system they utilize is based on a lightweight frame of tubular
segments that are assembled to form semicircular arches 4.88 me-
ters wide (aluminum) or 9.15 meters wide (steel). This basic shelter
form can be completed with in situ or prefabricated floors, weather-
proof membranes, windows, and doors. The building can be assem-
bled on skid-pads to enable relocation after assembly. “Polytherm”
mass insulation is used in cold climates and extra bracing packs
are available for high-wind situations. Add-on packs for all servic-
ing such as heating, cooling, air filtration, power supply, water
supply, and containment, cooking, laboratory, information technol-
ogy, and engineering are designed to fit into the standard spaces.
These buildings are very easily transported in universal packaging
that is sized for various transportation systems, from ISO shipping
containers to lightweight helicopter bays, from palette off-loading
to manhandling. An un-insulated 32-square-meter building can be
packed into one cubic meter of transportation space and the sys-
tem is designed to be so simple to assemble that it can be erected
by an unexperienced team after watching a streamed video from
the Weatherhaven website.
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Weatherhaven also manufacture more complex portable
buildings that can be in use instantly and are suitable for the Arctic
environment. The Mobile Expandable Container Camp (MECC) is a
high performance facility contained within the confines of a stan-
dard ISO shipping container. It is shipped in its standard rectangu-
lar form as a 3,175-kilogram unit, and when it has arrived on site it
can be moved by forklift or on a trailer. When sited the two sides
fold down to create a space three times the size of the container
floor (44.64 square meters) which can be prefitted out with high
performance facilities such as a medical operating theater, science
laboratory, or communications control center. The Mobile Work
Camp (MWC) is Weatherhaven’s most portable, instantly available
building design for extreme cold environments where frequent
relocation or instant in-use operation is necessary. The structure
consists of a lightweight, arched steel frame fixed on a ski base. A
vinyl covering contains a sleep/eat/work shelter fit-out unit that is
light enough to be transported by helicopter or towed by a motor-
ized snow bike. It makes a mobile, secure place of protection for
expedition members who can therefore devote more of their time
to expedition tasks rather than assembling and dismantling their
shelter. Despite their proven operational success, designed as
they are to provide a standardized response to the physical de-
mands of these extreme environments, Weatherhaven products are
not intended to meet the bespoke requirements that a specially
developed solution seeks to address. Issues such as long term
habitation, operational performance finely tuned to client needs,
individual response to interior and exterior appearance, image, and
identity are issues that require specialized dedicated design work
but also provide the impetus to create innovative approaches to
this challenging problem.

Arctic Perspective Initiative Competition

Because of the necessity to extend the boundaries of architectural
expertise in order to achieve improved solutions to problems of
increasing difficulty, there are advantages in initiating new projects
in the polar regions via an open design competition. For this reason
the Arctic Perspective Initiative’s (API) strategy to seek ideas for its
proposed Mobile Media-Centric Habitation Unit via this route was
not unusual.The level of interest and the diversity and high quality
of entries was indicative of the interest in portable architecture, but
also the desire to design for extreme environments, something that
is inextricably linked with the imperative to engage with innovative
solutions that address environmental issues.



PART 1 ARCHITECTURE 37

The design brief was to create a portable building that
would function as both a work and living space and be capable of
operation in the extremely cold climate of the far north, although
it might be deployed anywhere in the Northern Hemisphere.The
habitat function was to form a mobile media base for recording
and communicating research, information, and news related to the
Arctic environment, nature, cultures, and education. It was sug-
gested that the building should be, as far as possible, autonomous,
incorporating the use of renewable energy, water, and waste recy-
cling systems. One hundred three entries were received from thirty
countries, with a wide range of proposed solutions, ranging from
the smallest minimal shelters to large buildings capable of support-
ing teams of workers.

As has already been described, there are a number of key
issues that are paramount in designing buildings for remote, cold
climate locations, and the success of the competition entries de-
pended on their creators’ knowledgeable engagement with these —
not only in trying to solve the inherent problems but in doing so
with ingenuity and a holistic awareness of the interlinked impact of
their decisions. Although there are many differences between the
various regions of the Arctic, for portable architecture to be suf-
ficiently adaptable to cope with relocation it must successfully ad-
dress three key deployment issues—transportation, assembly, and
environmental impact.

Transportation: the successful project needs to be taken
to, and then situated at, its destination and be capable of easy relo-
cation in the future. Transportation must therefore be feasible with
identifiable resources, financially viable, and achievable with the
minimum of effort. The adoption of existing methods of transporta-
tion in the Arctic is therefore a key factor in this area. Off-loading
and reloading should be as easy as possible, and consequently
issues of weight, volume, protection from handling damage, and
packaging into containers that are both compact and easy to han-
dle are issues to be considered in assessing the proposed design’s
success in this area.

Assembly: once in place on site, it is almost inevitable that
some form of in situ assembly work must take place if the first task
of transportation is to be accomplished efficiently. There are, how-
ever, many options in the quantity of work that might be done in
this area, from full construction from a kit of parts, to a completed
module that can be in use almost instantly. The “kit of parts” has
the potential advantage of compact transportation and may, if a
modular system is used, also have the capacity to be constructed
in alternative forms and sizes dependant on need and situation.



PART 1 ARCTIC PERSPECTIVE CAHIER NO. 1 38

The “completed module” approach enables the facility to be in use
straight away, meaning personnel can carry on with the task they
are in the Arctic to pursue instead of construction work. It also
avoids doing complex outside work in extreme conditions, where
construction quality is difficult to control. Materials choice, compo-
nent selection, detailed design, and interior planning are key issues
in determining the success of the proposals in this area.

Catherine Rannou (Plouezoc’h, FR): Glacio M2 Vessel

Environmental Impact: the requirement for the building to
be self-sufficient and also to have negligible impact on the environ-
ment in which it is situated is a key aspect of portable building con-
struction. Energy generation and use, water supply, waste water re-
cycling and processing are important aspects in this area of design.
However, consideration must also be given to the embodied energy
utilized in the materials and components used in the facility’s con-
struction. The use of recycled components, materials, and systems
can therefore add greatly to the sustainable qualities of the pro-
posal, and can also contribute to making it more economical and
therefore more viable to produce. Though sophisticated materials
and servicing systems are now available to support hyperefficient
energy conservation and waste product recycling, their use must be
balanced against their initial economic cost and in-use reliability in
comparison to traditional “low-technology” systems.

These three crucial issues cannot of course be evaluated
separately from each other, but must also be assessed on how they
interact in order to create the optimum solution. For example: a
lightweight construction solution might be easier to transport and
less costly in building materials, but might require greater energy
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consumption in use or provide a lower level of comfort to the users;
a prefabricated set of components assembled on site might save
considerably on transport and provide a larger facility for reduced
cost but result in a long lead-in time once at the site and also have
a lower standard of construction due to difficulties with the non-
specialized assembly crew and weather conditions; the use of low
technology recycled materials might mean a less costly and lower
environmental impact manufacturing cost but be heavier to trans-
port burning more fuel en route and in use.

Severn Clay-Youman (New York, USA): Arctic Drifter

The APl competition entries included attempts at a wide
range of strategies for this project. Catherine Rannou’s proposal
is designed to have minimal transportation costs, using very
lightweight structures, such as inflatable and tension membrane
surfaces. It is intended to be completely demountable so that it
can be towed on a relatively small sled making use of traditional
motive power, such as dogs, though it could also utilize a skidoo.
This design therefore uses comparatively little energy in transpor-
tation and would be capable of relocating to many different sorts
of terrain relatively cheaply; however, it does require considerable
demands from its inhabitants, who must erect the entire structure
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(including pumping up the inflatable and caring for the dogs) before
beginning the work that is the purpose of their journey. The design
by Giuseppe Mecca also takes this approach, although with a hard
shell design that is much heavier, but which would also provide a
more comfortable living and working environment. A crucial issue
would be that because of the complexity of this design, once as-
sembled it would certainly mean that it must be towed on its skis
to subsequent locations, and these would be restricted by the avail-
ability of a substantial powered tow vehicle and the smoothness of
the terrain. A compromise between these two is Benjamin Leucht’s
proposal: a small, compact habitat designed to be prefabricated in
controlled factory conditions and transported to the Arctic in one
piece. Although bulky to transport, it is self-contained and highly in-
sulated, and would use relatively little energy with no wasted setup
time by the inhabitants once in use.

Environmental impact has been addressed as a crucial is-
sue by many of the entrants. Recycling large components for a new
use in this extreme environment would not be easy; however, Laura
Karnath and Carl Burdick created a building from the partial shell
of a redundant aircraft, which is inherently lightweight, strong, and
flexible, and manufactured to high tolerances for extreme environ-
ments. These characteristics would help with transportation consid-
erations, but its aerodynamic shape would also be of value in the
Arctic winds. One of the largest facilities proposed, this instant in-
use habitat could host an entire team of workers, although transpor-
tation to remote regions by cargo-lifting helicopter would be expen-
sive. An undoubtedly low-cost (and much smaller) recycled proposal
was the creation of a flexibly sized facility using a much-upgraded
Volkswagen Camper at its core by Tim Boyd. The camper is enjoy-
ably modest and practical for temperate climates, but self-powered
movement and in situ operation would probably be problematic in
the Arctic. Richard Carbonnier’s design engaged most thoroughly
with existing systems that already have a proven record of use in
extreme climates. Consisting of a simple, fixed base capable of float-
ing on water or being towed on ice, with a quickly erected tent that
expands the living space, the proposal incorporates commercially
proven servicing products into a simple workmanlike strategy ca-
pable of construction close to the area of deployment. Unlikely to
be built, but innovative and provocative, the Arctic Drifter by Severn
Clay-Youman engages with the romance of the far north environ-
ment. It consists of a prefabricated, sphere-shaped habitat located at
the center of a framework supporting inflatable pads. The intention
is that the habitat will roll across the landscape, pushed by the wind.
Electricity generators powered by the movement supply the facility,
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which is kept upright inside on gyroscopic gimbals. To make camp,
one side of the sphere is deflated to become a flat surface on which
the building settles. Transportation and at least part of the energy
supply (once on the Arctic continent) is therefore free, although
navigation might be complicated dependant as it is on the wind
direction!

Achieving the best solution for a remote-site Arctic build-
ing is a series of compromises between resources, practicalities,
and ambitions, and it has to be accepted that any solution can
only be considered as the best one for that moment in time in that
situation. The Halley Research Station is now on model VI because
its previous incarnations were deemed to be the best possible at
the time they were proposed. Its predicted design life is twenty
years, twice as long as its predecessor, and it is a good example of
the fact that as technology has developed and experience of in situ
problems accumulated, knowledge of design parameters increases,
and the capacity to develop better solutions improves. Portable
architecture is a field of design that is ancient, stemming from the
first simple shelters set up to protect our hunter-gatherer ancestors
from the elements on their lifelong journey to collect food from the
landscape as the seasons changed. It remains a continually devel-
oping field of enormous creative force because as human ambitions
relentlessly increase —to improve living conditions, harness more
remote resources, and protect endangered cultures and land-
scapes—the necessity to live and work in extreme environments
expands. The Arctic North is one of these landscapes and this
competition has the potential to lead to another innovative design
being realized that will push the boundary of knowledge and expe-
rience just that little bit further.
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THE PROJECT DESCRIPTIONS ARE
BASED ON THE RESPECTIVE SUB-
MISSIONS TO THE API DESIGN
COMPETITION.

Alexey Karachinsky

The project consists of two
intersecting geodesic domes. The
smaller dome contains technical
equipment and domestic spaces;
the large dome has a separate
entrance and serves as a multi-
functional space. Its interior is
equipped with motion sensors
and LED media screens—termed
“synesthesizer.”

The whole project is fo-
cused on perception of the human
senses in the barren environment
of the Arctic. It raises questions
about the meaning of “research”
and points toward human self-
awareness. Consequently its
presentation poster is produced as
a colorful hand drawing without
the use of a computer.

Carl Burdick and Laura Karnath

MARS, the Mobile Arctic Research
Station, is exercise in sustain-
ability and advanced technology
utilizing a recycled MD-80 aircraft
fuselage as its main body. Within
the next five years it is expected
that the majority of the fleet of
MD-80 jets will be retired. This
creates an amazing opportunity
to put the features and design
capabilities of these structures to
good use.

The environment at 9,000
meters can be harsh. The fuse-
lages are lightweight, designed
to withstand winds of over 300
kph, and protect their passengers
from temperatures that can go
down as low as -150°C. Readily
available, these craft are simply
rotting in bone yards around the
world. The design utilizes as many
features of the existing planes

as possible. The space under the
main deck is repurposed from
holding luggage and fuel tanks to
contain the technical equipment
of the research module. The galley
is refurbished to accommodate a
stove, extra shelving and stor-
age, and the rest of the passenger
cabin is refurbished to remove the
seats and replace them with four
fold-away bunks, work stations, a
rest area, and the communications
equipment.

Severn Clay-Youman

The Arctic Drifter is designed to
travel on the prevailing winds
above the Arctic Circle, rolling
across the landscape gathering
images. When fully inflated, the
Drifter presents a fifteen-meter-
diameter profile, cushioned by
Hypalon air-bags (a similar mate-
rial is used for heavy-duty inflat-
able boats). Because of its size
and buoyancy it is able to cover
almost any flat terrain, including
ice, water, and small crevasses. It
is able to travel in extreme wind
speeds and weather conditions
that would ground most travelers.
With the air-bags mostly deflated,
however, the Drifter presents a
much smaller dome-shaped profile,
giving it stability. The inner roll-
cage ensures that the crew cap-
sule is able to remain upright. To
exit the capsule, the crew deflates
one of the air-bags completely and
removes it.

Dustin Stephens and Alan Ho

The Mediatech utilizes the lat-

est technology and materials to
provide a space for interaction and
comfort in the harsh Arctic condi-
tions. While a number of sophisti-
cated materials and systems are
contained within the Mediatech,
the strategy is simple. A compact
and lightweight core containing all
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systems is surrounded by an air-
supported envelope which encap-
sulates the interior space. With the
use of CAD/CAM technologies the
unit can arrive as a kit of parts that
is assembled by local correspond-
ents. Mobility is provided by an

air cushion under the unit. During
transport, Mediatech becomes

a hover-trailer, towed by locally
available small all-terrain vehicles
(snowmobile, tracked-quad, snow-
cat, etc.).

Benjamin Leucht

The project is designed as a
spatially minimized capsule. It
consists of a wooden-frame hase
covered with a skin of EFTE film
and a rigid foam top. The middle
section is made of textile and min-
eral wool, allowing the unit to be
folded down into a compact state
for transportation. Insulating layers
of thirty centimeters provide low
heat loss. The low weight of the
unit allows it to be moved on skis,
using various towing vehicles and
even reindeers. Energy is supplied
either by solar panels integrated
in the skin or by a separate wind
turbine.

David Garcia Studio (David Garcia
and Alanna Baudinet)

The proposal aims to look at the
project as a physical and mediatic
system. The habitation and work-
ing unit is resolved as a modular
system that can be modified in
time based on needs and technol-
ogy advancements or multiplied
and linked to create larger units.
At the other end of the spectrum,
the proposed mediatic system is
a network of “cultural beacons”
that allow for communication
between the arctic societies and
the research unit. The research
unit is designed around an
aluminum rectangular frame, to
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which six “facade” elements are
attached. These elements are
tailored around the necessities

for research and habitation in the
interior, and shaped aerodynami-
cally on the exterior, using this
double shell system to incorporate
insulation and house reservoirs. All
these elements are exchangeable,
interchangeable, and replaceable,
due to the fact that they all fit to
the same rectangular frame and
are removable independently. This
allows the unit to be modernized in
time, or to modify its use to a more
specific task.

BREAD Studio

The Revolver is based on the
principle of a core with up to six
different functional elements being
plugged in. The core is a torus-like
shape which provides access to
the plug-in elements. These ele-
ments contain all the functional
spaces like sleeping and sanitary
spaces, storage, technical, and
research equipment, and even a
wind turbine. This allows for flex-
ible combinations to accommodate
specific tasks.

Natasha Harper with Katherine
Adee and James Baldauf

This project proposes a mobile
collection and sequestration
system that searches the ter-

rain for methane-rich permafrost
deposits while leaving behind “off-
the-grid” settlements across the
Arctic landscape. As permafrost
melts, it releases methane into the
atmosphere.

The project attempts to
capitalize on this naturally occur-
ring phenomenon by collecting the
methane for use as energy source
while selectively using the infra-
structure erected as the bones for
new communities that would be
energy self-sustaining. Methane
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can bhe extracted from the hydrate
by replacing it with carbon diox-
ide. By doing this, both methane
is harvested, and the troublesome
greenhouse gas CO, is seques-
tered. This will be done with a
series of pneumatic structures
which are placed in states of low
(suction) and high (sequestration)
pressure by a series of pumps and
one-way valves. During the winter
season, the system of collection
may be disassembled and migrate
south with the rest of the nomadic
village, or may be left in place in

a slower more passive mode of
methane collection, which would
be harvested the following spring.
In both cases, this roving structure
is inhabited by humans for an
extended period of time.

Umair Zia Malik

The project draws on techno-
utopian designs with references
from Buckminster Fuller to NASA's
spacecrafts. It is based on close
observations of natural phenomena
which are transformed into an
organically shaped structure. Built
from high-tech light-weight materi-
als, this structure consists of a
small inhabited core, surrounded
by two external layers of antennas
and protection shields. The spheri-
cal shape is supposed to be moved
by the wind. The utopian character
of the project is illustrated by the
enormous size of the sphere, with
a diameter of 176 meters.

Michaelis Boyd Associates (Alex
Michaelis and Tim Boyd)

Based on commonly found items
and materials, most of them
salvaged, the unit is based on the
classic Volkswagen Transporter
van, adapted to its Arctic environ-
ment through sustainable tech-
nologies and rigged sail-and-mast
technology consisting of three lay-

a4

ers. The van itself forms the base-
layer, with high thermal capacity
provided by polar fleece, in which
inhabitants sleep. The mid-layer
consists of a breathable membrane
made of wool felt, where inhabit-
ants work. The outer layer is made
of rip-stop nylon, providing a water
proof layer and serving as storage.
A telescopic arm extends through
the center of the van. Upon reach-
ing its peak, arms are extended
over and beyond the vehicle, like
an umbrella. The edges are then
pegged down manually.

Once the vehicle has de-
ployed its outer, waterproof layer,
the mid-layer can be unfolded.
Here, a panel on the side of the
van comes down and a domed
metal lattice structure is extended,
over which is attached the breath-
able wool-felt membrane.
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Giuseppe Mecca — Florence, IT (meccarc@virgilio.it)
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Richard Carbonnier — Mittimatalik / Pond Inlet, CA (rcarbonnier@gov.nu.ca)
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PART 2 ARCHITECTURE

The far north and its people have fascinated outsiders for centu-
ries. Circumpolar peoples have survived, even flourished, in one
of the most extreme environments on earth. Their built environ-
ment reflects a creative, dynamic response to severe limitations
of resources, climatic conditions, and subsistence options. Yet, the
diversity of circumpolar shelter strategies is not widely acknowl-
edged by outsiders. Nor is there recognition of how traditional
skills to do with living “on the land” can be incorporated into con-
temporary housing designs and community planning.

This paper provides an overview of shelter forms and
functions in the far north, relating them to their historical and eco-
logical contexts. From a huge database, | select a few examples to
convey the geographical, temporal, and seasonal diversity across
the extent of the circumpolar world —Greenland, the Canadian
Arctic (including Labrador and Arctic Quebec), Alaska, Beringia
and the Old Bering Sea area, Siberia, and parts of Mongolia. This
cultural continuum has its roots in Central Asia—from here, migra-
tions moved into Beringia, and then into the Americas and Green-
land. Pre-Dorset, Dorset, Thule," and other Arctic Peoples adapted
to changing climatic conditions to diversify into the wide range of
circumpolar cultures found today.

Prior to contact, Arctic Peoples were nomadic with only a
few areas able to support a larger, more settled population. Upon
contact, new materials and technologies became available along
with new social conventions and lifestyles, including new hous-
ing designs. Across the North, Arctic Peoples came under state
systems (Russian, American, Canadian, or Danish) with unfamil-
iar sedentarization and assimilation policies; these dramatically
altered their relationship to the land and also to each other, as did
religious conversion from a shamanist way of life to Christianity
and Buddhism.The impact on indigenous ways of knowing and
being and their relationship to space and place has not been well
studied by the outsiders who introduced and sometimes imposed
these changes.

Ecological and Cultural Diversity

Described as an ecozone because of its distinctive tundra land-
scape and high latitude, all areas of the Far North share a charac-
teristic cold climate and extreme seasonal fluctuations in daylight.

1
These are ancestral Arctic traditions preceding modern day
Inuit and other Arctic Peoples.

63



PART 2 ARCTIC PERSPECTIVE CAHIER NO. 1 64

Particular flora and fauna (some unique) and distinctive raw mate-
rials for building, such as snow and animal hides, are also charac-
teristic. The challenges and opportunities presented here to Indig-
enous Peoples and newcomers alike are unlike those of any other
region in the world. Yet to think of it as homogeneous would be
misleading. Siberia and the Russian Arctic, for example, are inhab-
ited by more than thirty distinct ethnic groups, each with their own
interpretations of prototypical Arctic shelter strategies.

King Island village, 1949; Bering Sea Patrol. Overall view of village

from water; Photo credit: Alaska Historical Library

While it does impose severe limitations in terms of dis-
persal of materials and subsistence options, the region is extremely
diverse ecologically and culturally. In places such as the Mackenzie
Delta, for example, there is no clear delineation between tundra
and forest, so some peoples had access to wood for building ma-
terials. Off Herschel Island, huge driftwood trees were dug into the
sand, their root ends upright to support a roof of skins. Along the
northern limit of the trees, the southernmost Inuit utilized forest
resources for tent poles.

Some Arctic Peoples hunted sea mammals along the
coasts, while others relied on inland resources such as caribou
and fish; others took advantage of both habitats. Beringia, which
escaped the last Ice Age, provides a diversity and concentration of
flora and fauna not found elsewhere. Rich marine resources allowed
for permanent settlements and a more concentrated population.
Alaskans built year-round villages, some of which were inhabited for
centuries; these were large, semi-subterranean, log-walled houses
covered with turf for insulation and heated by lamps that burned
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sea-mammal oil. On King William Island, wooden stilt villages were
constructed on the rock faces.

Circumpolar peoples responded with skill and ingenuity
to changing climatic conditions, combining local materials with
new resources as they became available. They made shelters from
sod, bark, animal skins, and whale bone, earth, logs, saplings,
grass, moss, sticks, snow, ice, stone, and later introduced materials
such as canvas, plywood, and even reworked oil drums. They took
advantage of the insulative properties of hollow caribou hair, the
waterproof capacity of sealskin, and the thermal benefits of animal
fat to heat a living space efficiently. They knew how to distinguish
among the different snow types and how to maximize the limited
light of the far north. Windows were cut from ice or made from
walrus intestine or seal gut. But hides also allowed light in if those
with hair on were used for the back of the tent and dehaired hides
were placed at the front. Once glass windowpanes were introduced
post-contact, people packed them along with their other belong-
ings when they moved camp.

In addition there are always individual aesthetics that go
beyond the strictly functional. | asked Tongola Sandy why he was
so particular about where he left the ventilation hole in a snow-
house he was building. In the Inuit way of “show, don’t tell,” he laid
a caribou hide out for me on the interior platform, then told me to
lie down and look up. “l like to look at the sky when I'm lying in my
snowhouse,” he said. “It's so you can see a star.”

Cultural Values

Outsiders’ views of northern lands and peoples reveal as much
about the chroniclers as about the subjects of the encounters.
Labrador was one of the first places newcomers landed in the
Americas—Jacques Cartier called it “the land that God gave Cain.”
Europeans struggled to find something to connect with, something
familiar in this vast landscape they named as barren, an Arctic
wasteland, and an untamed wilderness. And what about the people
they met? Not much about native spirituality seemed to fit into the
European dichotomy of “man” versus “nature,” but impressions
and judgments were as varied as the backgrounds and aspirations
of the newcomers themselves.

The Aharmiut, among the best-known Inuit of Canada at
the time, were featured on the April 12, 1956, cover of Life magazine
for a story on primitivism. As inland people of the Ennadai Lake area
near Churchill, Manitoba, they relied almost entirely on caribou—in
the cover photo they are dressed in caribou-skin clothing. Winter
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homes were made of snow blocks topped with a roof of caribou
skins, all supported by wooden tent poles which they obtained from
the forests at the southern limits of their range.

Summer dwellings were conical tent poles made of cari-
bou skins and canvas. Labeled “Stone Age Survivors” on the cover,
they were stereotyped as childlike innocents who lacked any con-
cept of time in the Western sense and were unwilling or unable to
take present action for future needs. Other Inuit were portrayed as
cruel, bloodthirsty, superstitious heathens whose souls (if they had
any) could be saved by settling them into permanent southern-style
dwellings.

Alaskan sod house; Photo credit: Anchorage Historical and

Fine Arts Museum, Alaska

Labrador Inuit required a highly mobile lifestyle to access
the varied resource base on which they relied. Aboriginally, they
lived in small scattered bands. After Moravian missionaries estab-
lished their first Labrador mission at Nain in 1771, the Inuit no-
madic lifestyle was subsumed by Moravian ideas of a Christian com-
munity. Moravians imposed order on the chaos they perceived by
building sod-covered huts in a straight line, a practice that the Inuit
initially resisted but eventually gave in to.2 An 1861 estimate noted
that about seventy-five percent of Labrador Inuit along the Labra-
dor coast were under Moravian influence and living in single-family
homes with clocks and mirrors, iron stoves, and glass windows. The

2
Periodical Accounts 26:365-6, 1866. Periodical Accounts
were published annually between 1790 and 1961 by the
Society for the Furtherance of the Gospel.
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remainder— “heathens” or northlanders —continued to live in earth
and sod-covered semi-subterranean huts heated with traditional oil
lamps and portable stoves.

As a primary indicator of cultural transition, shelter
chronicles the historical impact of external contact: direct contact
with Cossacks and Russians, Europeans, Subarctic and other Arc-
tic Peoples and with traders, missionaries, explorers, adventurers,
and government officials, whalers, and fur traders. It also records
indirect contact and cultural transmission from regional conflicts,
travel, disease, and trade. Early impressions—romantic or realistic—
became archived in the public imagination. Still today, outsiders
hold many misconceptions about life in the North, including about
its shelter. How many of us associate the North with the snow-
house? Webster's, for example, defines igloo as “a domed Eskimo
hut, made of blocks of snow and ice.” In Inuktitut, however, igloo
or iglu means any house regardless of the material from which it
is built. The snowhouse was actually a seasonal dwelling used in
parts of the Arctic and dependent on suitable snow conditions.

The Sources—Historical and Ethnographic

Archaeology provides evidence of the precontact built environ-
ment. Thule winter houses, for example, were semi-subterranean
dome-shaped structures constructed of a whalebone rib frame and
covered with sod and hides. Thule homes were often built directly
over Dorset and sometimes pre-Dorset dwellings as all peoples
sought the best campsites —availability to their subsistence base,
beaches with landing sites for their watercraft, protection from
high winds, vantage points to look for animals, or places where the
tides floated in detritus such as driftwood. In the high Arctic, Dor-
set peoples built the longest dwelling of its kind in North America
as communal living space. Measuring 45 x 5 meters, it probably
served as a foundation for a row of skin tents for a seasonal sum-
mer community of about 100 people.?

Field sketches, wood engravings, and lithographs are a
rich source of archival information on circumpolar shelter at the
time of early contact by outsiders. Once printmaking was intro-
duced to the Canadian Arctic in the nineteen-fifties, dwellings were
a not uncommon topic and even the carving industry used shelter
as subject matter. Photographs provide an especially rich database

3
Excavated by Peter Schledermann, Director, Arctic Institute
of North America, Calgary.



PART 2 ARCTIC PERSPECTIVE CAHIER NO. 1 68

that documents new technologies, structural adaptations, and life-
style changes.

The ill-fated last Franklin expedition was the first to the
polar regions to include photographic equipment, but no photo-
graphic plates or equipment from it have been located. The Franklin
rescue expeditions that followed carried photography equipment.
One of these was the 1848 overland expedition led by Sir John
Richardson, but the equipment was apparently never put to use.

Captain George Comer took early photos in the Hudson
Bay area of Inuit snowhouse interiors dated 1901 and 1902. Comer
also collected data and specimens for Franz Boas and the American
Museum of Natural History; however, Boas’s pioneering report on
the Central Eskimo* does not include photographs, relying instead
on diagrams and drawings of house plans.

The British Arctic Expedition of 1875-76 photographed the
Canadian Arctic and Greenland. A series of Greenlanders was taken
between 1860 and 1865 by Dr. Hinrik Johannes Rink and includes
photos of Greenland dwellings. It was not until the mid-eighteen-
seventies, however, that photographic equipment became standard
on exploring expeditions.

Roald Amundsen (1872-1928), a Norwegian who overwin-
tered on King William Island 1903-05 north of Hudson Bay, came
to admire the Netsilik® of what is now Gjoa Haven. During his stay,
he amassed a large collection of tools, tents, sledges, and other
items as well as photographs. He and his crew studied native ways,
learning to hunt and fish and to build snow huts. Amundsen ob-
served a Netsilik camp consisting of sixteen snow huts, the largest
he ever saw. While he recognized the sophistication of the snow
hut, Amundsen did not regard their summer tents in the same way.
These he saw as “no triumph of art. Most of them are made of
reindeer and seal skins sewn together. The best seal catchers have
theirs made entirely of seal skin. . .. Seal skin is more precious than
reindeer skin.”®

The Canadian Arctic Expedition (1913-18) produced a large
collection of photographs of Copper Inuit camp life from Alaska
through the central Canadian Arctic.” Among the photographers

4 6
Franz Boas, “The Central Eskimo” in 6th Annual Report of Roald Amundsen, The North West Passage—The Voyage and
the Bureau of American Ethnology for the Years 1884-1885 the Exploration of the Gioa 1903—1907 (London, 1908), p. 121.
(Washington, 1888), pp. 399-669.

17

5 For a review of Copper Eskimo snowhouse use, see
Netsilik is the term used in the original text. Netsilingmiut Diamond Jenness, “The Life of the Copper Eskimos.” Report
means “people of the ringed seal” as a term of self-desig- of the Canadian Arctic Expedition, 1913-1918 Vol. 12A (Ot
nation. tawa, 1922), pp. 65-76.
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were Vilhjalmur Stefansson and Diamond Jenness. Stefansson was
respectful of his subjects and fascinated by their dwellings, espe-
cially the snowhouse which he saw as technologically ingenious
and extraordinarily adaptive in its design. It appears to be the most
common image in his collection; of his Arctic lantern slides, ten
percent are of snowhouses including a sequence of nineteen that
depict the building of one. He also photographed joined snow-
houses. As interested in the process by which dwellings were built
as in their form and function, Stefansson included a diagram of a
sod and timber house as well as photo documentation of Eskimos®
excavating the ground and erecting the framework. He portrayed
the Inuit as exemplary in their adaptation to an environment they
viewed not as “barren” but as a land of plenty for those who knew
how to access its riches. Perhaps Stefansson is the originator of the
snowhouse as a symbol of the Arctic in the popular imagination.

Eskimos at Cape Prince of Wales in front of sad house (barabara).
Whale rib and sod house; Photo credit: Alaska Historical Society

Peter Pitseolak (1902-1973), the first native documentary
photographer of the Canadian Arctic, photographed, drew, and
painted the south Baffin Island area. His celebrated work provides

8 In the nineteen-seventies, the term /uit replaced Eskimo
Where the original title, text, or photograph uses the term in government and scientific publications and the Inuit
Eskimo it is retained. In early accounts, Eskimo was spelled Circumpolar Conference meeting in Barrow, Alaska, in 1977
Esquimaux. The use of either term is problematic in that officially adopted /nuit as the designation for all Eskimos,
both were applied historically to “Indian” groups such regardless of their local uses. Linguistics refers to the
as the Micmac, or other Subarctic aboriginal peoples. In Eskimo language family or to the Inuit-Inupiaq language
contemporary use, self-designation as /nuit is common in grouping; archaeology refers to an Eskimo/Arctic complex,
west Greenland and Canada; /nupiat is common in North e.g., Inua: Spirit World of the Bering Sea Eskimo by W. W.

Alaska; and Yuit for Siberia and Saint Lawrence Island. Fitzhugh and S. A. Kaplan.
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an insider’s view of the last days of camp life, emphasizing material
culture including dwellings. He wrapped his camera in caribou skins
when traveling and stored it on top of his hunting iglu until the film
was used up so as not to subject it to temperature changes. He and
his wife, Aggeok, developed the film on top of their sleeping plat-
form using two kudluks (oil lamps) for heat.®

Eskimo Point (now Arviat) 1932/3"; Photo credit: Fleming Collec-
tion, Prince of Wales Northern Heritage Centre, Yellowknife

Among the first photographs to be taken in western
Alaska of Alaskan Native Peoples are those shot between 1879 and
1881 by Edward W. Nelson. These document the lives of Yupik, Inu-
piat, Ingalik, Siberian Yupik, and Chukchi Peoples of western Alaska
and their neighbors in Chukotka. They are also among the first to
document Native Peoples of the Bering and Chukchi Seas region at
a time when Alaska was little known and contact with Anglo-Amer-
ican outsiders was just beginning. One photo shows a Yupik fam-
ily wearing trade cloth in front of a canvas tent, while another, of
Chukchi near Cape North, Siberia shows little evidence of European
materials in the clothing. Another pictures a native village along-
side a European log house. Documented are village scenes and ar-
chitectural details of dwellings, a Chukchi tent made of walrus hide
over a pole support, Aleut villages in Unalaska, and sod houses at a
Yupik village on the lower Yukon.™

9 10
Dorothy Harley Eber, “Peter Pitseolak: A History for Seek- William W. Fitzhugh, “The Alaska Photographs of Edward
ooseelak”, in D. Bellman, ed., Peter Pisteolak (1902-1973): W. Nelson, 1877-81" in J.C.H. King and Henrietta Lidchi,

Inuit Historian of Seekooseelak (Montreal, 1980), p. 14. eds., Imaging the Arctic (Vancouver, 1998), pp.125-42.
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Another important Alaskan photograph collection is that
of Marvin Sagvan Peter (1911-1962), the son of a reindeer herder.
Depicting Barrow life in the nineteen-thirties, forties, and fifties, it
shows an Inupiat community that was adapting to the twentieth
century but before statehood and the oil pipeline era. By the time
Marvin was born, southern-style houses were being built and the
qargi, or community house, had fallen into disuse.” One of Marvin’s
photos shows a Barrow family in the later nineteen-forties in front
of houses made of boards with metal chimneys and banked on the
viewer'’s side with snow. On the roof are hides and a seated dog
that presumably finds the roof warmer than the ground.

The Arctic collection of “frontier” photographer Edward
S. Curtis (1899) includes a Siberian winter house of whalebone and
sod with a walrus hide roof. Another is of a village of summer tents
in Plover Bay; some are canvas, others skin. Curtis posed many of
his photos and even added foreign elements to some but they did
capture the public imagination. Curtis’s goal was not just to photo-
graph but to document as much traditional life as possible before
that way of life “disappeared.”

The Snowhouse

A compilation of words related to ice and snow (from Northern
Quebec, Labrador, and Eastern Arctic dialects, the Aivilik dialect,
and the Igloolik dialect)' totals over 100 words; among them are
these words about ice and snow as construction materials:

AUVIQ snow block for iglu construction

KATAGARJUK frost crystals that fall from the roof or
window of a snowhouse

QANGAALUK fine snow or frost particles which fall
from the ceiling of an igloo

QIKUK hole eroded by the wind in the wall of a
snowhouse

QIKUUTITSAJAQ powdered snow applied to the cracks
in the wall of a snowhouse

| am sitting at the breakfast table with a group of Inuit in Churchill,
Manitoba—we are talking about snow and iglu building. Among

1 12
Chris Wooley and Karen Brewster, “More Than Just Black Compiled by John MacDonald, Igloolik Research Centre,
and White: Marvin Peter’s Barrow Family Album.” J.C.H. Science Institute of the Northwest Territories, N.W.T.
King and Henrietta Lidchi, eds., Imaging the Arctic (Vancou-
ver, 1998), pp. 143-47.
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them is Linda Gibbons who was born in Churchill and grew up in
Arviat. | ask her if women build snowhouses. “Yes!” she replied, “I
do,” and she described a female relative who was a really good iglu
builder—“better than a man.” The elder Tongola Sandy tells me how
important it is for women to help in iglu construction. Experienced
ones can select the right snow for filling in the cracks between

the snow blocks — gikuutitsajaq.The right snow ensures proper
insulation and makes the iglu last longer. Tongola grew up in Coral
Harbour in an outpost camp. In his fifties when | met him, he was
living in Rankin Inlet and came to Churchill to teach iglu building to
a group of scientists.

Photo credit: R. M. Anderson, National Museums of Canada, Ottawa

Joined skin pole tents, Banks Peninsula, Bathurst Inlet;
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Tongola likes to use a harpoon as a snow probe (sabgut).
He puts a chunk of snow in his mouth to melt it into slush and then
presses the slush onto the tip of the probe, leaving the tip exposed
by about half an inch. He repeats this a few more times until the
end is bulbous with its ice coating. By pushing it into the snow,
he can distinguish the different layers to determine if a location
will be right for an iglu. | ask him about his pana or pannak (snow
knife): “The length of it doesn’t matter. You don’t have to cut all the
way down to split the ‘log’ off. The first block has to be slanted a
little bit inwards. If this one is too straight, the iglu will bend ‘out.’
The second block, adjacent to it is full-size. If the first blocks are
‘straight up’ you get a tall iglu—this is not what you want, it won’t
be strong. So you angle the blocks to get a nice dome shape.

“There’s more snow on the south side of a hill so you level
a bit first. You put your first block down because snow itself is kind
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Dukha Reindeer Herders (Tsaatan) moving summer camp, taiga,
northern Mongolia, 2006; Photo credit: Marilyn Walker
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of slanted —it’s easier to work that way. They always said not to
build an iglu against the south side of the hill—it might collapse on
you. (A bank is okay.) At the beginning of April, snow is too soft to
build with, so we make buildings that are half snow with canvas on
top. There’s a lot of transport snow, which is snow blown in by the
wind. It’s best to look for a ‘good’ drift which will have a distinctive
sound and feel. Snow needs to be of uniform density and hardness
for the whole block so it doesn’t split. Layering produces weakness
in the blocks so you don’t want a mixture—the best snow is depos-
ited by a single storm event.”

K'agguk (big iglu); Photo credit: Father Guy Mary-Rousseliére, Eskimo

Museum, Churchill

Mug Up After Christmas Eve Mass. Pelly Bay, N.W.T. c. 1956 in

The snow in Churchill is not good for iglu building. “Here
the snow is in deep piles,” he says, “We build iglus where the
ground is a meter or less down. Close to the ground the snow is
usually coarse—that makes it soft; you need it soft at the bottom
because then it's easier to make the undercut. When the snow is
too hard, it's hard work on your wrist trying to square it.”

He uses the probe to draw a circle in the snow around him-
self as the pivot point. This makes an iglu big enough for two peo-
ple. For an iglu this size, he works by himself, but for a larger one,
say for four people, several people usually work together. “Because
of the poor snow quality here,” he tells me, “it took me longer than
usual to build an iglu earlier—about two hours. But some people
can build a two-person iglu in forty-five minutes. At Christmas time
there’s an iglu building contest for the fastest and the best. I'm not
really fast. Some people are—lots of people from Coral Harbor are
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really fast! And still today they might build a big iglu to hold twenty
to twenty-five people for a meeting or get-together.”

Is it still important to know how to build an iglu, | ask?
“Today, if the younger guys get lost, you have to go out and find
them right away. They don’t know how to make an iglu and wiill
freeze to death. Always in our region, one person dies each year
because they don’t know how. And by looking at the wind patterns
in the snow as you leave camp to go hunt or whatever, you can find
your way back.”

I ask him what he thinks about when he is building an
iglu. He takes a moment before answering: “l think about what my
father taught me. My father taught me how to build an iglu. One
thing he told me is never to build an iglu beside a snow bank. If you
build close to it and stay in it for a day, it may collapse on you be-
cause snow builds around it and on top and there will be too much
weight. He also taught me that sometimes the wind is so strong
you can’t go anywhere; you just have to stay in till the storm is over.
Once in a while there’s a strong wind and the iglu will get thinner
and thinner so it’s better to use a snow shovel (nivautaq)to make it
thicker especially if it's a north wind. This makes it warmer too.

Eskimo Village at Igloolik 1979; Photo credit: Eskimo Museum,

Churchill, Manitoba

“My father also told me not to build an iglu in the middle
of a lake especially in fall when the ice is not too thick. If you have
to stay for a day and there’s a storm, snow drifts up to a foot around
the iglu. The weight may make the ice crack, water seeps up and you
can’t get your equipment out. When the ice is thick enough, though,
it's warmer to have your iglu on the lake rather than on the land.
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“Now, about the temperature inside an iglu. If it's too
warm, you're going to make a hole through the wall or ceiling
pretty quick or you’ll widen your ventilation hole and the iglu won't
last long. If the heat melts the snow from the inside, you'll get a
layer of ice inside—that make it colder not warm. After you live in
the iglu for a week or so, the top gets thinner. So you cut the top
half off and make another top!”

Tongola Sandy cutting ice blocks; Photo credit: Marilyn Walker

Tongola wears a parka, pants, and kamiks (boots) all made
of sealskin by his wife Rosemary. “Seal is the best for iglu build-
ing,” he tells me. “But caribou is much warmer than seal. You have
to take your caribou clothing off before you skin an animal or you'll
get too hot! Caribou skin clothing will make you float if you fall in
the water because the hairs are hollow. Before you enter the iglu,
you have to use anaotark (snow beater) to beat the snow off your
clothing. We leave our outer clothes outside. We don’t want them
to melt inside or they ice up (and lose their insulative properties).
You could bring them into a cabin, where it's warm, but for an iglu,
you put them in a hollow you make—a ledge in the entrance area
where you took the snowblocks from.

“In fall, when there’s not enough snow for an iglu, you use
a tent with a camp stove.Then as soon as there’s enough snow, you
build an iglu. If snow is hard to find, even if it's only six inches thick,
you can cut the blocks out horizontally instead of vertically. At the
end of March, beginning of April, it's hard to make the top part,
so we build halfway up and use a tarp on top—this is still warmer
than a tent. For a window, you can use any ice, but try to get clear
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ice. Clear the snow off and with a chisel, you chip into it and try to
undercut it to get it to crack at the bottom, then thin it off after it’s
cracked so you can lift it off.

“Men by themselves won’t make a window for one night.
But if you take your family out you would. At the top and to the
side, you make a ventilation hole. Try to keep the hole small, other-
wise air coming in will make it bigger and open up other holes. We
try to keep the door closed too. When there’s too much air, it makes
a lot of holes out of little ones you can’t see. They start and then
get bigger and bigger. .. ."”

The Central Asian Yurt

The domed or sometimes conical yurt or geris the classic dwelling
of Siberian and Mongolian nomadic herders. Like the snowhouse, its
shape provides minimum exposed surface and maximum stability.
And like the snowhouse, it is adapted to a migratory lifestyle as peo-
ple move seasonally to forage their animals. The interdependence

of herders and their animals is difficult for outsiders to understand.
Galsan Tschinag, a Mongolian shaman of Tuvan ancestry, has written
about it in his novel, Blue Sky.*® (The sky in the shamanist tradition
is the resting place of the spirits and is master of all things in the
universe.) And the children’s drawings and stories from Hovsgol Lake
region illustrate how animals are almost family members. During a
storm, they are taken inside the yurt if they are ill or nursing.

The frame is a collapsible lattice-like structure made of
wooden slats that folds up for easy transport. The covering of wool,
felted from their herd animals (sheep, goat, yak, camel, or horse)
is laid over the frame as the roof and walls. The same structure is
used year round, with the felt acting as effective insulation to keep
the heat in during the cold months and as shade from the hot sun
in the summer months. On hot summer days, or for ventilation, the
felt is rolled from ground level up; the walls are tied and the door is
left open. For cold summer nights after the sun has set, it is easily
rolled back down. (Wool retains its insulative properties even when
wet.) The open interior allows for multi-use.

The circular design of the yurt is important structurally
and also energetically or spiritually. Six spokes meet at the center
circle of the roof, like a cartwheel. The center circle is supported by
two slender posts, which fix into sockets and extend to be sup-
ported by the lattice around the exterior yurt wall. The design thus

13
Galsan Tschinag, The Blue Sky (British Columbia, 2006).
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represents the sacred nexus of spiritual energy. The stove, some-
times with an attached chimney, is located between the roof posts
at the center of the interior so that the smoke escapes between the
spokes of the sacred circle above.The ceiling hole can be covered or
opened from inside by means of a long pole. The ingenuity of this
framework allows it to be set up or taken down within half an hour.

Fenced-in ger, Ulaanbaatar, Mongolia, 2007;

Photo credit: Marilyn Walker

e s
L
.

Sacred plants, such as juniper or cedar, are burned on
the stove top.The smoke travels upwards, connecting people in
this world with their ancestors in the spirit world, who are asked
for protection and guidance. The opening is thus a portal into the
unseen world of spirits and ancestors; it invites, locates, and inte-
grates the essential forces of the universe. The Mongolian writer
Purev describes how the fire is sacred and how it continues to be
honored as the cosmogony out of which humans were born:

Dorje Banzarov wrote that in ancient times, Heaven and Earth
were a single entity. As a result of their separation, fire was
created. Heaven became a masculine force that animated life,
while earth was a female force that gave all things their form.
Therefore, the Mongols called them ‘Heaven-Father’ and ‘Earth-
Mother’ respectively.™

14
Purev Otgony and Purvee Gurbadaryn, Mongolian Shaman-
ism (Ulaanbaatar, 2005).
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Purev also writes that the roof ring flap is the most sa-
cred part of the yurt and that it must be rectangular. Since | began
researching sacred geometry in indigenous cultures, | am interested
in finding out whether the rectangle is in the proportions of the
golden mean.

The hearth separates the women'’s place from the men’s,
and family from visitor. As a visitor, it is extremely disrespectful to
sit with your feet pointing toward the sacred space at the rear of
the yurt or to cross in front of it behind the stove. Buddhism has
become the official religion of Mongolia now, and it can be accom-
modated in the traditional layout as shamanism has been.The
Buddhist altar, on which are placed photographs of deceased family
members or wrapped candies offered to the spirits, is located at
the back of the yurt across from the entrance.Thus the yurt offers
visual instruction about spiritual truths and actualizes metaphysi-
cal insight into physical form. It also acts as a symbolic model of
the cosmos. The yurt acts as a sort of blueprint for the ecological,
aesthetic, social, and cosmological relations that are both shaped
by and reflected in the built environment. When people move into
prefabricated houses, these relationships are reconfigured or they
may not make the transition.

Owner in front of log ger with satellite dish, Darhad Valley, Mongolia,

2006; Photo credit: Marilyn Walker

The center circle serves as a focal point for shamanic
ritual, underscoring how the ritual space has coevolved with the
use of the yurt shape as shelter. | was told of some shamans who
made use of the acoustics of the yurt in their khaml/anie (shamanic
ritual). Standing at the center, a skilled drummer/singer is said to
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be able to direct the drum beats or vocalizations to deflect off the
yurt walls and onto a particular part of the body of a participant in
need of a powerful impact. Also, as the originator of the sound, the
shaman’s energy or power would be enhanced as the walls of the
yurt reflect and amplify the energy back to the originator.

It is speculative but interesting as to whether this sha-
manic use of the interior is consistent with a western scientific
understanding of the structural properties of the yurt. A parabola, in
a technical sense a mathematical expression of a particular geom-
etry, is a variation on the circle, which exists on a two-dimensional
plane. Simply put, a parabola is a circle that has been warped. Thus
it is elemental in the same way that a circle or a square is iconic. An
orthographic view of a yurt reveals it to be a circle with no corners
where energies might intersect and where all energies are contin-
uous around the edge. A parabola retains the structural simplicity
of a circle, but in 3-D form. If one puts a force into the center of a
circle, it distributes the force equally to all points on the exterior
and vice versa (and these centrifugal and centripetal forces may
intersect). A sound or pulse from a drum, rattle, or voice originat-
ing at the center of the circle may distribute the force equally to all
points on the exterior of the circle, or be manipulated by the move-
ments of the shaman’s dance. From an ethnographic perspective,
it suggests that the ritual use of the yurt grew from, or coevolved
with, its use as shelter. It also points to the yurt as an elemental
form modeled on universal principles.

The Dukha Tipi-style Ger

The reindeer-herders of northern Mongolia are Tuvan by ancestry,
which makes them a minority among ethnic Mongolians. They
are also reindeer-herders who forage their animals in the higher
reaches of the mountains. Known to outsiders as Tsaatan, the
Russian word for “reindeer-herder,” they call themselves Dukha or
Tuvan to indicate their connection with their relatives across the
Mongolian-Russian border on the north slope of the Altai Sayin
Mountains. And they are still shamanists and minimally influenced
by Buddhism. Despite years of attempts by the Soviets to weaken
their identity, break up their communities, sever their connection
to place, and disempower their shamans (and while most of the
Dukha now live a more settled life in the town center of Tsagaan
Nuur), some households continue to live year-round with their rein-
deer on the taiga.

Their tipi-style homes, called, interestingly, orts, are eas-
ily put up and taken down as the reindeer and their herders move
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camp seasonally. Today they use canvas instead of hides as the
covering. Most families power a radio and overhead light bulb with
solar panels purchased from China, and for a special occasion, a
borrowed satellite dish and television will allow everyone to get
together to watch, say, the soccer finals on Italian television. But,
generally, the organization of social relations within and among the
orts follows tradition when they are “on the taiga.”

Ger camp, student’s drawing, Darhad Valley Mongolia;
Credit: BioRegions International, Arts and Artisans Program

Dukha nomadism, their language, medicine, camps, living
arrangements, and the layout of their homes—their entire way of
life—has developed over millennia and in a particular landscape,
the taiga. Taigais used in Russian and now in English to mean
the boreal forest that extends in a wide band across the Northern
Hemisphere. The Dukha, however, use it to mean the mountain-
tundra plateau found above the alpine treeline of the Altai Sayin.
This is because they distinguish among the forest, the mountains,
and the mountain-tundra or taiga, actually a term indigenous to
several Siberian languages, including Tuvan. The taiga is rich in
shulum, or “reindeer moss,” which is a lichen and the reindeer’s
favored food. As the weather warms, the reindeer-herders move
higher and higher up the mountain—the reindeer need colder tem-
peratures to remain healthy.

Their perception of “ecology” is different from outsiders in
other ways. Not human-centric, it recognizes the interdependence
on the material and metaphysical levels between humans and
nature. It implies a balance or harmony among the plants, animals,
the land —all of which have a life force, a sentience. “Ecology” is
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about the seen or physical world, as is implied in the English term,
but for shamanists, it also encompasses the unseen world of spir-
its. This world includes the spirits of their ancestors, with whom
connections must be maintained to keep the worlds in balance.

All Dukha have individual helping spirits which must be treated
with respect and which in return take care of them and the land on
which they depend. Some have very strong helping spirits and the
shaman'’s gift of accessing the assistance and guidance of the spirit
world on behalf of their community.

This cosmology determines the layout of the orts and how
social relations are structured. | am served reindeer milk yogurt,
which | accept in my right hand in the customary way. As a guest,
| am seated on the left side of the tent while the family sits on the
right or east side—the entrance of their homes always faces south
so that as you leave, you can give thanks to the sun as the primor-
dial life source. In Central Asian style, the stove is placed in the
center.The hearth, again, is a sacred place at the center of the circle.
| was told never to be disrespectful by tossing garbage —bits of
paper or candy wrappers—into the fire.

At the back of the orts, in the sacred place opposite the
entrance, hang the spirit bags. These are made by a shaman for
each person in the household as protection from sickness and other
“bad things,” and to bring happiness. For the real shamanic people,
| was told, you are not even allowed to walk past or sit on the north
side of a shaman’s home in front of a spirit bag. During the lunar
New Year, offerings of food and tea are made to the spirit bag. On
migrations, the spirit bag will be packed carefully on the designated
spirit reindeer at the front of the line to keep them all—humans and
reindeer—safe and well.

Contemporary Circumpolar Architecture

While there is considerable literature on Arctic structures, the
principles of indigenous design and their ecologies have not been
easily integrated into the “white man’s” approach. Still today, there
is reluctance, perhaps based on misunderstanding or hegemony
or just on unfamiliarity with the limitations of the Northern envi-
ronment, to take these principles seriously. We have not shown
an understanding of the impact of a newly sedentary lifestyle on
social and cosmological relations when people were moved from
structures that are concentric in their orientation to angular, square,
or rectangular frame houses designed by outsiders.

The potential remains for architects, engineers, admin-
istrators, and planners to learn from the shelter strategies, aes-
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thetics, and spirituality of Indigenous Peoples of the circumpo-

lar regions. These have been shown to be successfully adaptive
throughout prehistory and before and after contact. They could now
be incorporated into urban planning. In Igloolik, for example, | met
a woman who kept a snowhouse outside her government-issued
frame home because the temperature was not “too warm.” Here,
she found it easier to work the hides that she made for clothing to
use “on the land.” And she enjoyed the feeling of being in a snow-
house —the muffled sounds of the outside world and its luminosity.
In Ulaanbaatar, the capital of Mongolia, yurt camps have sprung

up all over the city; the construction of affordable apartments and
houses has not been able to keep pace with the expanding migrant
population. Anyway, many people prefer the ger lifestyle, even in
town. The Mongolian children’s drawings especially confirm that
although accommodations need to be made for water, sewage,
power, and other services, the principles of contemporary indig-
enous architecture are valid, sustainable, and economical in the
modern context.

The built environment of the circumpolar world is con-
sistent across its extent in that it addresses severe environmental
conditions. Its strategies have also been localized to make use of
the resources, technology, and innovations at hand. Even today,
there are times when local materials are more practical or available
than southern imports. Indigenous lifeways are still innovative, dy-
namic, and adaptive. These same skills and abilities are relevant to
issues faced by circumpolar peoples today in their shelter forms as
living traditions. We need to focus on the mediations being made
by circumpolar people as they navigate back and forth between the
traditional and the modern and involve them in shaping their built
environment. The skills and ingenuity that inspired traditional cir-
cumpolar architecture have not yet been lost. They can continue to
inform and inspire if circumpolar peoples are included among the
experts that design their homes and communities.

With thanks to the Graham Foundation, Bill Fitzhugh of the Smith-
sonian’s Arctic Studies Center, and Mount Allison University for
supporting the research on which this paper is based. Special
thanks to Chulu and family, Lorraine Brandson of the Eskimo Mu-
seum, Tongola Sandy, and Wayne Poulsen.
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Buildings are usually conceived as solid structures built on founda-
tions that are firmly rooted in the ground. It is this immobility that
distinguishes buildings from furniture. But, paradoxically, in the last
century many attempts were made to overcome the immobility

of architecture, with the promotion of an architecture of increased
dynamics—it was even predicted that mobile houses may determine
the future of housing in general. These ideas have been permanently
dismissed as utopian, but despite this dismissal, architects have
continued to investigate the possibilities offered by mobile architec-
ture as alternative ways to house people.

Why should buildings be mobile at all, moving from one
place to another? Pragmatically mobile architecture has been de-
veloped for military purposes and for scientific research in remote
areas such as the polar regions. Conversely to this pragmatism,
mobile architecture also holds within it a strongly idealistic model
of society. It was expected that the ultra-light buildings, which could
be carried like snails’ shells by anyone, would overcome not only
conventional architecture but also change the corresponding social
order, which was seen as rigid.

In the twentieth century, traveling became more widely
available to a larger sector of society and increased in an unprec-
edented way. This progression of transport technologies seemed to
influence the development of a similarly flexible type of architecture
that treated buildings in the same way as cars and airplanes.

The American architect Richard Buckminster Fuller (1895-1983) was
the strongest proponent of mobile architecture. Unlike architects
who create buildings as individual works, he focused on the design
of prototypes. He conceived the mobile house as a mass-producible
industrial product that was intended to revolutionize housing. Fuller
was not trained as an architect, but despite this, after struggling to
promote his vision, he was able to garner a large amount of support
as he traveled the country giving lectures and talks. His importance in
architectural history is mainly based on the effect he had on others.

The House as a Machine for Living

Buckminster Fuller adopted the expression “machine for living”
from Le Corbusier, who had coined it in relation to residential build-
ings. At the end of the First World War the French aircraft manu-
facturer Voisin, which had produced over 10,000 airplanes for the
military, began developing prefabricated houses in order to com-
pensate for a sudden loss of wartime contracts. This project was
unpopular with conventional building contractors, who successfully
lobbied against it. Le Corbusier, however, was fascinated by the
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enterprise to such an extent that he promoted it in his magazine
L'Esprit Nouveau. He illustrated his article with a picture of one of
the houses on a car trailer. Although at that time Le Corbusier him-
self only received commissions for individual villas, he designed
and published minimalist house types that would be suited for
serial production.

Source: Robert W. Marks, The Dymaxion World of Buckminster Fuller

(Carbondale, 1969), pp. 90-91.

Figs. 1a—c: Richard Buckminster Fuller: Dymaxion Bathroom, 1937.

Fuller, like many other architects of the time, believed that
technological progress would lead to completely new buildings.
Therefore Fuller oriented his design toward that of vehicles. This
fascination with the shapes of ships, planes, and cars was not lim-
ited to Fuller. Le Corbusier and Walter Gropius had designed cars,
but it was Fuller who was able to produce a car prototype accord-
ing to his design in the early nineteen-thirties. Though it was never
put into mass production, many of his experiences here were chan-
neled into his project for a “machine for living.”

The first sketches of the project showed an extremely
light construction, suspended from a central mast, which could be
easily transported from one location to another by airship. A com-
ic-like presentation depicted first the airship dropping bombs and
then the houses being placed in the craters made by the bombs.
On a world map the Sahara, the Amazon, Alaska, Siberia, Green-
land, and the North Pole were marked as potential locations for
these buildings. Although the project at that time appeared to be
unrealistic, Fuller was obsessed with proving its feasibility.

Fuller had stated from the outset that the complex devel-
opment process would be costly. In 1937, ten years after Fuller had
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begun to develop a mass-producible house and had exhibited a
model of an early version, he presented the first building element
to scale, a compact monolithic bathroom unit resembling the toilet
cubicles of today's aircrafts (figs. 1a—c). As with all of his projects
the design was determined by a consistent minimization of materi-
als. Throughout his life Fuller tried to articulate a theoretical basis
for this concept that focused on achieving the most efficient use of
resources.

The compact bathroom unit was composed of four parts
and could be installed quickly and with ease.The lower elements
were made of copper sheet and coated on the inside with a non-
corrosive alloy of tin and silver, while the upper elements consisted
of an aluminum sheet that was coated on the inside with a colored
resin. A step to the tub was lined with cork, asbestos was sprayed
on the outside to soundproof the space and prevent a drum effect.
The unit was fully equipped with heating, ventilation, and lighting,
and was supposed to be plugged in like a washing machine. Fuller
saw a lucrative business opportunity in the equipping of old build-
ings with his bathroom unit, and was able to convince a copper
company to produce a series of prototypes. For future versions of
the unit he envisaged plastic as the ideal material. However, the
entire project was halted after successful lobbying by the plumbers
association.

Figs. 2a-c: Richard Buckminster Fuller: Dymaxion Deployment

Unit, 1940. Source: Marks 1969, pp. 116-18.

Fuller was looking for new industrial partners, and as a re-
sult in 1940 he presented the first completely demountable building
(figs. 2a—c). Unlike its predecessor, it was no longer hexagonal but
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circular. The central mast on which it was suspended was retained,
but now only for assembly, which took place from the top down.
This extremely simple construction of self-supporting corrugated
iron not only resembled grain silos, but was developed in coopera-
tion with a manufacturer of such silos. The unit was insulated with
glass fibers covered by a layer of plastic sheets; the porthole-like
windows were made of acrylic from aircraft windows. A special
ventilation system was introduced to make the building suitable
for use in extreme climates. The units could be interconnected and
were intended for military use, as radar stations, barracks, or hos-
pitals. In fact, the units were deployed in Saudi Arabia and one of
them was even set up in the sculpture garden of the Museum of
Modern Art in New York.

1946. Source: 3a,b: Marks 1969, p. 128; 3c: John McHale, R. Buckmin-

Figs. 3a-c: Richard Buckminster Fuller: Dymaxion Dwelling Machine,
ster Fuller (Ravensburg, 1964), lIl. 25.

Fuller strove for continuous modernization and criticized
architects who did not. He was convinced that a new industry
based on permanent optimization of the building process would
improve the world. In his research he collaborated with defense
contractors, although he declared it his goal to help ensure that
arms would become unnecessary. Due to his enthusiasm and ex-
perience of previous implementations he was able to convince the
Beech aircraft factory in Kansas to produce a house made of alumi-
num, steel, and Plexiglas (figs. 3a—c). In 1945 a first prototype of this
mass-producible house was set up.

The optimal shape of the hull and the crowning ventilation
element was determined by experiments in a wind tunnel. Fuller
believed that the house should not only be mobile and extremely
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cheap, but also hurricane proof.The design had similarities with
both an umbrella and a bicycle wheel, featuring tensile stressed
spokes and a circular thrust collar. Significant weight savings were
made through the suspended construction. The work represents
a synthesis of Fuller’s concepts, including integrated wardrobes,
a paternoster-like electronically controllable shelf system, and the
previously developed bathroom unit.The house was transport-
able as a complete assembly kit, had excellent acoustics, and was
easy to clean. Due to the failure to find any investor, however, the
planned production of a thousand pieces per day was not reached.
Fuller’'s machine for living had an enormous effect on
the architecture profession, which he generally accused of only
being interested in the appearance of buildings. Those architects
who referred to him—such as Konrad Wachsmann and Charles
Eames—were themselves fundamentally redefining their practice.
Wachsmann subscribed to the idea of a mobile architecture as his
life’'s work, while Eames gave up building because, like an artist, he
wanted to make no compromises. Together with his wife, Ray, he
designed models for industrial production. The Eames, like Fuller,
were active in many fields, they designed furniture, interiors, exhibi-
tions, and made films. Working with Fuller on several joint projects,
they strove for a similar optimization of materials.

Source: 4a,b: John Neuhart, Marilyn Neuhart, Ray Eames, FEames
Design (New York, 1989), pp. 108-09; 4c: James Steele, Fames

Figs. 4a—c: Charles and Ray Eames: Case Study House 8, 1949.
House (London, 2002), p. 30.

The house that the Eames built for themselves in 1949 in
Southern California was delivered as a kit and could be assembled
in a short time (figs. 4a—c). The delay of delivery of the kit enabled
them to get to know their building site in detail, with its panoramic
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views over the Pacific and a mature tree population, and resulted in
them revising their initial draft. The light steel structure was flexible
enough to be assembled in a modified form.

Unlike most architects, the Eames did not draw or sketch;
instead they experimented with three-dimensional forms. They
often rebuilt the interior of their house and arranged it with furni-
ture designed by them, as well as with numerous other decorative
objects. In their film presentation of the house they showed pho-
tographs of details and interior views, of flowers, rocks, carpets,
pillows, bowls, shells, figurines, and indoor plants as if they wanted
to demonstrate that ideally the architecture would be invisible.

The long, narrow floor plan of the Eames’ house was
organized in a similar way to the residential units in the Unité
d’habitation, which Le Corbusier had designed with Jean Prouvé
and Charlotte Perriand at the same time. In both cases, a two-
storey living room is combined with an open gallery designed as
a bedroom. Le Corbusier proposed a stacking of these units and
illustrated this principle with an image of bottles lying in a wine
rack. The structural independence of the residential units from the
parent structure later inspired the concept of megastructures with
interchangeable residential capsules, which transferred the idea of
mobile architecture to the urban scale.

Geodesic Domes

During his investigation into a reduction of material use, Buck-
minster Fuller focused on exploring fundamental construction
principles. As a teacher at Black Mountain College, a progressive
art school that was influential for many American avant-garde
movements, he worked intensively with mathematics, physics,
and chemistry, and developed the geodesic domes (figs. 5a—c). He
recognized the geometric principle of the separation of a spheri-
cal surface into triangular elements and developed and patented a
construction system composed solely of rods and joints. With this
system, a maximum amount of space could be spanned at a mini-
mum construction weight.

For Fuller, this design principle, based on geodesic lines,
i.e., lines that connect two points on a sphere by the shortest route,
was analogous to the way nature resembled constructions in mo-
lecular and atomic scales. He announced that he had discovered na-
ture’s construction principles and claimed that geodesic domes were
characterized by the lack of a personal design language. Fuller was
convinced that this universal principle applied irrespective of scale.
He believed that such designs were feasible in any size, and that
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increasing their size would result in relatively lighter structures.The
potential to span enormous spaces with geodesic domes was dem-
onstrated with a photo montage of a dome covering Manhattan.

Source: Joachim Krausse, Claude Lichtenstein, eds., Your Private

Figs. 5a—c: Richard Buckminster Fuller: Geodesic Dome, 1959.
Sky—R. Buckminster Fuller (Zurich, 1999), pp. 372-73.

The Wall as a Membrane

When Fuller declared that technically the whole earth could be
covered by a dome, it was the architect Frei Otto, a specialist in tent
structures, who pointed out the limits of span constructions. Otto
adored Fuller and recognized parallels in his own way of working,
yet the mystical dimension of Fuller's work remained alien to him.
When Otto designed the roof for the German Pavilion at the World
Expo in Montreal in 1967 (figs. 6a—c), concepts of mobility were
emerging as an important theme in architectural discourse. At the
same World Expo, Fuller was able to demonstrate the practicality of
his ideas with a giant geodesic dome for the U.S. Pavilion.

Otto's tent structure for Montreal suggests a simple as-
sembly and disassembly, but the design process was complex. Due
to this complexity the final form was determined through a series
of experiments with models, using both liquid-soap and wind tun-
nel tests. Since the technique had not been applied before, a new
measuring instrument had to be developed. The tensile steel cable-
net construction, which was realized in Montreal, was covered
with coated canvas on the exterior and had a layer of polyester on
the inside.

Otto, like Fuller, had also made plans to cover an entire
city with a dome structure. Together with the Japanese architect
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Figs. 6a—c: Frei Otto and Rolf Gutbrod: German Pavillion Montreal
1967. Source: Ludwig Glaeser, The Work of Frei Otto and his

Teams 1955-1976 (New York, 1971), pp. 26-27.

Kenzo Tange, and sponsored by a fabric manufacturer, he designed a
new town in the Arctic. Covered by a transparent membrane with a
diameter of about two kilometers, the city could accommodate be-
tween 15,000 and 45,000 people in a controlled climate. The dome
would consist of a double skin transparent foil with a low profile to
resist storms and prevent the accumulation of snow. It was devised
as a pneumatic construction that would stabilize itself through

air pressure; a positive pressure in the interior would support the
cable-net dome. The design included sunscreens on the south side,
as well as an artificial sun that moved along a suspended rail, in
order to simulate daylight during the long Arctic winters. It was fi-
nally Buckminster Fuller who designed a low geodesic dome for the
United States national research station at the South Pole. Although
on a smaller scale than Tange’s project, it acts as a climate-enve-
lope, covering an array of container buildings.

While the rapid development of technology in the nine-
teen-sixties was reflected in architecture, culminating in futuristic
urban visions, a general skepticism about megastructures emerged.
This transition from utopianism to skepticism can be traced
through the work of the British architectural group Archigram and
the Japanese Metabolist group. Although Archigram never real-
ized any buildings, they made an impact on architectural discourse
through their drawings and designs. Like Fuller, whose concepts
had influenced them, they declared that their work was apolitical.
However, the way in which they handled Fuller’s concepts did not
entirely follow his intentions. Fuller’s portable bathroom unit in-
spired the architects of Archigram to devise the Plug-in City, a giant
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structure of mobile residential capsules. Ironically, Fuller’s radical
ecological approach toward resource saving served here as a model
for a consumerist “throwaway architecture.”

Source: Peter Cook, Warren Chalk, Dennis Crompton, David

Figs. 7a-c: David Greene (Archigram): Cushicle, 1968.
Greene, Archigram (Basel, 1991), p. 82.

In a performance in 1968, Archigram presented the “cushi-
cle,” an inflatable domestic space (figs. 7a—c). The performance, like
their drawings and colorful montages, was intended to transform
radical concepts into evocative images. Archigram’s gesture speculat-
ed about the impending end of architecture, and a return to a state of
nomadism, in the same way that the avant-garde architects of mod-
ernism had predicted that the city’s future would be its dissolution.

Figs. 8a—c: Norman Foster: Air Supported Office, Hertfordshire,
1970. Source: lan Lambot, ed., Norman Foster Buildings and

Projects 1964-1973 (London, 1991), pp. 125-26.
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Norman Foster’s inflatable office project of 1969 (figs.
8a-c) arose from a different spirit; from a pragmatic attitude. A rap-
idly expanding company required space for seventy employees, so
Foster proposed a tent structure that could be built in less than an
hour. The building soon experienced complications due to climatic
extremes; summer heat was a particular problem. At a time when
technological climate regulation was a new field for engineers and
architects, all there was to regulate heat overload were lawn sprin-
klers spraying on the tent from the outside.

The experimental office unit was only intended to be in
use for a year, however it triggered Fuller’s interest. For a while Fos-
ter and Fuller, who used similar technological approaches to design,
worked closely together. In fact, they designed several buildings
together, including a geodesic house, one for Foster and an identi-
cal one for Fuller. Foster’s method of designing variants for every
detail in order to achieve a process of continuous improvement is
comparable to the development of an industrial product.

psule Tower, Tokyo, 1971.

N
Source: Alain Guiheux, Kisho Kurokawa—Le Métabolisme

1960-1975 (Paris, 1997), pp. 50-51.

Figs. 9a-c: Kisho Kurol

In the nineteen-sixties an avant-garde architectural group
formed in Japan, calling themselves Metabolists. The term was
chosen because of its reference to the metabolic system, with its
conversion and exchange processes. They had similar ideas as Archi-
gram about megastructures, however they would not be satisfied
by only producing images. Kisho Kurokawa, one of their members,
realized the Capsule Tower in Tokyo in 1971 (figs. 9a—c), which con-
sists of identical one-person houses. He reduced the home to the
bare essentials, but it still remained comfortable. Although the Cap-
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sule Tower is not mobile per se, it expresses mobility, reflecting the
hopes and aspirations of its time. Despite the building being regis-
tered as a monument, a decision was made in 2007 to demolish it.

More than three decades after Buckminster Fuller pre-
sented the portable bathroom unit, the Metabolists revisited his
concepts of mobile architecture in a very different cultural context.
In retrospect this revision seems symptomatic of the development
of twentieth-century architectural practices. Manifestos and theo-
ries that may have been criticized sharply reappeared at other times
and in other locations, gaining new relevance. The development of
architecture has not been linear.

In light of the current environmental challenges, another
revision of architectural concepts seems necessary. Foreseeable cli-
mate changes will shift the global distribution of wealth. Droughts,
floods, and other “natural” disasters have already increased the
proportion of the world’s population that is forced to migrate in
order to survive.The refugee camp has become today’s negative
implementation of the once liberating project of mobile architec-
ture.The idea of mobility was developed as a utopian project from
Buckminster Fuller’s initial developments to the megastructural
designs of the Metabolists. In order to regain these original utopian
claims, the paradox of developing a mobile architecture has to be
investigated once again.
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In this paper | focus on Ralph Erskine’s enduring image in architectural
discourse as the “Arctic Architect” of modernism. My interest here lies
specifically with the way architectural writings on Erskine seem to
inhabit a separate time and place from the history of postwar Arctic
colonization to which Erskine’s work in circumpolar Europe and North
America are, | argue, inextricably bound. Taking the cover image ap-
pearing on the Erskine monograph, published by Architectural Design
in 1977 as my reference point, | trace out Erskine’s rise to prominence
as the “Arctic Architect” of modernism during the previous two de-
cades. A summary of the Architectural Design Profile, together with

a brief overview of the writings on Erskine that followed, reveals a
homogeneous contemporary understanding of Erskine as “a hero for
our time.”" Linking Erskine’s work to problematic events in the Arctic
during the nineteen-fifties, sixties, and seventies, | question the validi-
ty of Erskine’s well established “hero status” in architectural discourse
today. Isolating the term indigenous as it appears in Erskine’s writings
throughout the postwar period, | suggest ways in which we might
begin rethinking Erskine’s Arctic legacy.

In 1977, Architectural Design, a journal already renowned
internationally for its groundbreaking coverage and contemporary
critique of current architectural theory and practice, began publish-
ing profiles focused on a particular architect, theme, or project. That
year’s volume, forty-seven, comprises nine inaugural profiles on the
work of Arata Isozaki, Charles Moore, OMA, and others, capping off an
impressive twelve-month run of the newly launched publishing for-
mat with a double November-December issue on Ralph Erskine. Bold
red lettering and an intense blue background frame a fantastic cover
image of snow, ice, and vibrant primary colors, setting the stage for
Architectural Design's comprehensive presentation of Erskine, “Swe-
den’s foremost popular architect.”2The drawing used as the cover im-
age, produced by Erskine in 1973 as part of his then ongoing work for
a “new town in the Arctic wastes of northern Canada,” seems fitting
for the time of year: it is wintry, festive, and a touch magical.? Poised
inconclusively between childlike naivety and professional genius, Er-
skine’s playful image entices us to enter into the strangely captivating
winter wonderland it presents. This is a place that for many viewers—
then, as now—would have been intensely alien to behold. Welcome
to Resolute Bay, Nunavut, a thriving modernist utopia (if we believe
Erskine’s image) on the fringes of civilization as we know it.*

The cover of the 1977 Architectural Design Profile shows a
cluster of one- and two-story, brightly colored buildings encircled by
an orange, red, and yellow, multistoried perimeter wall; this is inhab-
ited, fenestrated internally, and clad externally in blue and green
vertical paneling. Small figures populate the streets of this horseshoe-
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shaped town, which opens onto a readymade ice rink where a hand-
ful of figures skate and play hockey. Further into the foreground we
find a blue, semicircular outbuilding —its roof sprouting solar panels,
radar equipment, satellite dishes, and telecommunication aerials—
prominent features atop the town’s undulating perimeter wall, and
also the tallest of the three craggy cliffs in the background. Above
this white mountainous landscape, a spiky yellow-orange sun, heli-
copter, hot air balloon, and flock of birds drift effortlessly through a
cloudless, blue-green sky. In icy water of the same pale blue-green
color, a large yellow-and-black oil vessel anchors peacefully among
icebergs and shore ice rendered in a seductively inscriptive manner,
from which Erskine’s signature seamlessly emerges. Traveling from
here along the jaggedly arcing coastline that cuts through the fore-
ground of this joyous scene, we end up among a final grouping of
figures, a few sleighs, and two whales—a collection of loosely inked
lines and markings that almost escape our attention.

This image, perhaps more so than any other, captures the
essence of Ralph Erskine’s widely celebrated approach to building
in the Far North. It vividly brings to life the poetic vision of an ar-
chitecture completely at home in the Arctic, which Erskine had so
captivatingly presented about nine years earlier in a 1968 article for
The Polar Record: “Here houses and towns should open like flow-
ers to the sun of spring and summer but, also like flowers, turn their
backs on the shadows and the cold northern winds, offering sun-
warmth and wind-protection to their terraces, gardens and streets.”®
This vision of an Arctic “sunflower town,” developed already in the
mid-nineteen-fifties, is something Erskine would cling to for the rest
of his career. A late interview with Ken Tadashi Oshima for A+U in
2005, for example —the year of Erskine’s death—presents us with an
Erskine speaking as passionately and confidently as ever about his
poetic approach to architecture in the North:

When considering the problem of building in the north, to talk
of an architecture of climate would be to tell only half the story.
It is people in the climate, the cities and the landscape . . . that
count. Ordinary people, not architects, people who are born

in the north and know it and love it. . . . | try to base my work
on that rhythm of seasons and life in the north, which I find

so enthralling, and form communities which encompass all its
richness of contrasting experiences.®

The problem here, which | will return to in conclusion, is that Er-
skine’s focus on “ordinary people” is not, perhaps, as straightfor-
ward as we imagine. If talking about people is—as Erskine claims—
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at least one half of the story here, then what of the people pictured
in the bottom left corner of the Architectural Design cover image?
Who might they be, and what do they have to tell us about Er-
skine’s architectural legacy in the Arctic?

Working primarily in Sweden since the end of World War
ll, Erskine developed a reputation for his uniquely Northern brand
of participant-centered architecture throughout the nineteen-fifties,
sixties, and seventies, with his speculative work in the Arctic—while
often unrealized, or only partially finished —ultimately captivating
architectural imaginations. Almost twenty years before the publica-
tion of Architectural Design's 1977 profile, in which Mats Egelius
would first coin the catchy moniker “Arctic Architect,” Erskine had
already staked quite a claim to that enduring nickname.” Arriving
at CIAM’s 1959 congress in Otterlo as a relative unknown from way
“up there” in Sweden, Erskine delivered an engaging and esoteric
polemic on building in the Arctic.® His enigmatic, functionalist-driven
manifesto, then titled “The Sub-Arctic Habitat,” left its mark in
Otterlo, with Erskine receiving instant acclaim from Europe’s archi-
tectural elite.® Backed up throughout by a range of naive drawings,
illustrations of his practice’s recent work in Sweden and a host of
geographical, climatic, and environmental data, Erskine’s “grammar
for high latitudes” energetically covered twelve discrete issues, such
as “the cold,” “snow,” and “isolation,” related to building in the Arc-
tic." It firmly established him as modernism’s predominant author-
ity on everything to do with architecture and the North.

There was, however—as is still the case in the architec-
tural discourse surrounding Erskine today —a degree of misleading
language employed. Erskine plainly sensationalizes the North for
his 1959 audience in Otterlo, drawing on longstanding tropes of the
Arctic to mesmerize his southern listeners. In so doing, he succeeds
in positioning himself, through a strategic use of casual, anecdotal
language, as a bona fide “native” of the North—a person ideally, if
not uniquely, suited to address the difficult question of how best to
build in the Arctic:

At the same time, there is the problem of the sun that goes

on the whole damn day and night in the middle of the sum-
mer. The Laps don’t mind it, the Eskimos don’t mind it, and

the people who are born up in the north of Scandinavia don’t
mind it, but the people moving in cannot sleep at night. Dur-
ing the summer up there, one’s life becomes thwarted. One has
no idea what one is going to do. There are people wandering
about in the middle of the night and eating meals. The whole
tempo comes out of rhythm. It is something quite fantastic.”
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Two further essays on architecture and the Arctic, published in Ar-
chitectural Design (1960) and Perspecta (1963), continue the general
thrust of the 1959 manifesto, noticeably playing out a similar—and
similarly problematic—colonial logic.'? Each describes the Arctic as
an area previously “unknown to southerners” and “once inhabited
only by Lapps, Eskimos and Indians.”"® Contrasting the Arctic of
“Fifty years ago . . . [a place] outside the world’s communication
net,”"* with the Arctic of the nineteen-sixties, Erskine’s essays for
Architectural Design and Perspecta go on to establish the northern
circumpolar region as both a strategic military zone and an area rich
in unexploited natural resources: “Below the tundra lie deposits of
iron, nickel, copper, lead, gold, radium, asbestos and oil, whilst above
it fly the new polar airways.”"® From here, Erskine moves on to what
seems to have always been the real issue at hand for him—namely,
how to establish and maintain the presence of “new settlers” in the
Arctic regions: “Today it is growing rapidly in importance and at-
tracting more and more settlers. They are moving from populous ar-
eas to small towns in an isolated land and must be given the ameni-
ties they previously enjoyed.”'® In these contexts, Erskine promotes
his own work in Sweden as an appropriate paradigm to follow,
rather cryptically using the term “Arctic indigenous” to describe his
achievements to date. His 1963 text for Perspecta, a journal pub-
lished by the Yale School of Architecture, is a prime example.

Titled “Indigenous Architecture,” Erskine’s Perspecta article
is illustrated throughout by an unnamed, undated, and unlocated
architectural project. Referring to this work—which is, in fact, the
mid-nineteen-fifties “Villa at Lison,” a holiday home on an island
in Stockholm’s Baltic archipelago—as “my first fairly indigenous
building” for the North, Erskine delivers a concise distillation of
his entire Arctic building philosophy: “It is very much based on the
seasonal rhythm of life in the north: the completely protected win-
ter cell, the surrounding semiprotected spaces for spring and fall,
and, beyond them, free summer life in a natural landscape.”"” Over
the course of forty-odd years, little changes. Discussing his work in
a 2005 issue of A+U, Erskine may as well have been quoting from
his 1963 essay: “l shape my buildings with a completely protected
winter part surrounded by separated sheltering outdoor places for
spring and for autumn. Beyond these places is free summer life in
the natural landscape with which the north is so richly endowed.”®
These are, of course, the primary features of the fantastic, almost
childlike drawing featured on the cover of the 1977 Architectural
Design Profile.

Comprised of a short introductory text by Charles Jencks
and a lengthy monograph by Mats Egelius, the profile progressively
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champions Erskine’s work —regardless of the actual latitude of his
projects, many of which are in and around Stockholm —as highly
successful blueprints for building, at any scale, in the Arctic. With
Egelius—himself a Swede —lending credibility to Erskine’s work in
the Arctic, Jencks provides the general background to Erskine’s oeu-
vre, explaining that the key to all of Erskine’s work is, ultimately, its
deep-seated humanity:

Erskine’s primary humane quality then is his willingness to get
involved in the lives, dreams and petty details, the minutiae,
of his clients. He consults the people who will live in his archi-
tecture and responds to their local culture, even if he doesn’t
go all the way and adopt their customs and local language of
architecture.™

Jencks’s reading of Erskine’s work opens on to what is, for me, the
key problem here. Despite the clear focus on people, it seems cer-
tain populations mattered very little to Erskine—although we find
no trace of this in the discourse currently surrounding him. Texts
published on Erskine in the nineteen-eighties and early nineteen-
nineties simply continue the project started by Egelius and Jencks
in 1977.This is recognizable in the writings of Peter Collymore, Hugh
Pearman, and Karin Winter, for example, who unanimously credit
Erskine for inventing an “Indigenous Architecture” for the Arctic
based sensitively on the region’s unique climates, landscapes, and
cultures.?’ They also, again like Jencks and Egelius, celebrate Erskine
for his user-centered approach to design. And just as in the Architec-
tural Design profile, it is often the Resolute Bay project that takes
center stage on both accounts. As Collymore writes:

Erskine considers participation with the eventual users of his
buildings a vital part of the architects’ service to the communi-
ty. His architecture is based on two fundamental precepts: the
buildings must be related to the climate and to the people who
will inhabit and use them. . ..The new township at Resolute
Bay in Arctic Canada, a town for Eskimos and white Canadians,
is an obvious case where participation has proved essential.?'

From Collymore, as from others, we get a glowing success story

of a responsive type of architecture finely attuned to the needs,
wishes, dreams, aspirations, desires, fears, and hopes of its end
users. The problem, however, is that this understanding of Erskine’s
work is based on a number of potentially fateful omissions. A
number of these are factual enough.The Resolute Bay project, for
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example, does not really exist—at least not in the way it is typi-
cally presented to us at present. Coverage of the project in Denys
Lasdun’s Architecture in an Age of Scepticism gives us the impres-
sion that Erskine had, in consultation with “locals,” established a
thriving community in the far North. By way of illustrating his now
long-running Arctic manifesto, this time as “Democratic Architec-
ture,” Erskine artfully describes three drawings (including a larger
line-drawing version of the full color image used on the cover of the
Architectural Design Profile) and one photograph of his Resolute
Bay project as:

An arctic community for 700 Eskimos and south Canadians
incorporating many concepts of social planning and climatic
design—only partially constructed. Southerners, and especially
Eskimos, were involved in the whole of the planning process
from the choice of site and form of the township to the placing,
form and details of the buildings.?

The fact is that Erskine’s project in Resolute Bay never really got
off the ground; the cover image for Architectural Design remains,
for the most part, pure fiction. Much the same goes for Erskine’s
work in circumpolar Sweden. His comprehensive plan for the “new
town” of Svappavara is, in reality, only a fragment. While Egelius
does acknowledge the ultimate failure of this Swedish experi-
ment—which became embroiled in high profile miner strikes in
1970 before becoming abandoned altogether—the project nonethe-
less continues to circulate in architectural discourse as a key part
of Erskine’s infamous Arctic canon.Z The mirage of the Architectural
Design cover image persists, in other words, against mounting evi-
dence to the contrary.

There remain more problematic cases of omission to fol-
low, however. Most of Erskine’s best-known projects in the Arctic
chronologically intersect with a period of heightened “internal”
colonization in circumpolar Europe and North America. It is in these
contexts that Erskine’s search for a new “indigenous” building ty-
pology appears genuinely problematic. From my point of view, the
underlying logic of Erskine’s “Arctic Architecture” seems to script
the North as a carte blanche playground for modern architects—as
if the native populations of the Arctic had vanished without a trace.
Routinely minimizing, and then summarily dismissing, native solu-
tions to building in the Arctic as unsuited “to the more complex
needs of the . .. mineworkers, dambuilders and others who had
come to develop the vast natural resources of the region,”?* Erskine
in turn champions a rather rampant colonial program: “Modern
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man, like the Eskimo before him, must use his resources to arrive,
by analysis and synthesis, at an indigenous culture.”

Here, Erkine’s search for a contemporary architectural
“grammar” for the Arctic overwrites the presence of Arctic indige-
nous peoples. Linking directly to the expansionist aims of European
and North American governments in the postwar period, Erskine’s
understanding and use of the term indigenous ultimately seeks to
establish Euro-American resource extractors as the new, “modern
natives” of the North:

In the sub-arctic zone there is an enormous quantity of space,
but no established culture. . . . Up to fifty years ago this area
was at the periphery of everything happening in the world. All
culture and traffic-trade communications moved around the
district without touching it. The natives led their own primitive
life there. They had a culture of their own which, in isolation,
was sufficient; it was not related to ours, or influenced through
any contact with us. ... It has become apparent that there is a
need to find an indigenous culture and method of life —of mod-
ern life—in this untried region.?

Erskine’s celebrated Borgafjall mountain sports hotel of 1948, Lulea
Shopping Center of 1955 and, of course, Svappavara Ideal Arctic
Town of 1963 seem to be clear examples of this in the European
context. Each project relates temporally to a period in Sami-State
struggles when governments of the Nordic countries typically
defined “the anomalous social and economic status of indigenous
peoples ... geographically remote subsistence hunters, reindeer
herders, fringe dwellers” as the “Lappish problem.”?

While Erskine’s “regional solutions” for northern Sweden
have been consistently celebrated in architectural discourse as
exemplars of a promising Arctic building typology, there remains
another history to follow. The anthropologist Robert Paine de-
scribes the nineteen-fifties and nineteen-sixties in northern Scan-
dinavia in terms of what he calls the industrial and “urban invasion
of the tundra.”?® Hugh Beach has similarly argued how, alongside
the expansion of the timber and hydroelectric industries, mining,
and, in particular, tourism—to which Erskine’s Borgafjall hotel and
Svappavara housing project are connected implicitly —posed “the
worst threat . . . to [reindeer] herding” in the postwar period.?® We
could, perhaps, take the Sami artist Nils-Aslak Valkeapaa’'s 1971
book Greetings from Lappland as one possible starting point from
which to generate an alternative reading of Erskine’s Arctic endeav-
ors.When Valkeapaa writes, “Samiland is full of the great marks of
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colonialism,” he offers us, | think, potential routes toward a revi-
sionist historiography of Erskine’s work. Acknowledging Valkeapaa,
we might rethink Erskine’s work in northern Sweden as a type of
Scandinavian colonial architecture, which, in line with the Nordic
nation-states’ expansionist policies of the Cold War era, sought to
render the Sami “a vagrant on the scantily-covered hillsides.”*°

We find similar problems with Erskine’s legacy elsewhere.
Melanie McGrath'’s recently published documentary novel The
Long Exile: A Tale of Inuit Betrayal and Survival in the High Arctic,
which—like Valkeapda’'s text—makes no mention of Erskine or his
work, nonetheless suggests new perspectives on the architect’s
work in Arctic Canada.?' McGrath gives us an astounding history of
Resolute Bay in the postwar period that, for me, stands violently
at odds with the Resolute Bay of the 1977 Architectural Design
Profile. Tracing a nightmarish story of deception and human suffer-
ing, which begins in 1932 with the Canadian government’s forced
relocation and subsequent imprisonment of three-dozen Inuit
from their homes on the Hudson Bay to the new communities of
Resolute Bay and Grise Fiord on Ellesmere Island, McGrath gives
us “an accidental gulag” as the very antithesis of Erskine’s “Arctic
sunflower.”32We read, for example, of a Resolute Bay in the nine-
teen-fifties where “Fighter jets and spy planes screamed overhead,
scattering what little game there was and making hunting there
more or less impossible.” With time, the scene only worsens: “By
the mid-sixties almost every Inuit family at Resolute Bay had been
affected by alcoholism.Things got so bad at the Inuit settlement
that in some homes there was nothing to eat for days except the
chewing gum the airmen handed out to the children to keep them
quiet while they had sex with their mothers.”33

This was, at least in part, a reality of the Resolute Bay
Erskine would first encounter, only a few years later, in 1973. It may
be that Erskine, still armed with a diehard modernist belief in the
benevolent powers of architecture, thought his twelve-point “gram-
mar” for Arctic building would prove a panacea for the region.
Regardless of his intentions, a story of grave injustice and great
human suffering lurks behind the disarmingly happy cover image of
the 1977 Architectural Design Profile. It is precisely such stories—as
yet untold in the historiography of “Arctic Architecture” —that seem
to call Erskine’s entire Arctic experiment into question.
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On the 11th of December, 1817,

I received a letter, dated the
4th, from Sir George Hope, one

of the Lords of the Admiralty,
informing me that two ships were
to be sent out, to "ascertain the
existence or non-existence of a
north-west passage" and desiring
me to let him know, by return of
post, whether my health was equal
to the arduous service which must
be expected on such a voyage, and
whether I should wish to undertake
it; at the same time informing me,
that I should be accompanied by a
man of science, and by Greenland
pilots accustomed to navigate
those seas. To this I returned for
answer, that I had no hesitation
in undertaking the service,
particularly with the promised
assistance.

On the 16th I received orders from
Sir George, to make the best of my
way from Loch Ryan to Greenock,

in the Driver (which ship I
commanded), and when superseded

to proceed to London; I was also
informed that, in the mean time,
they would be getting on with the
ships, which had been already
selected.

Having arrived in London on the
30th of December, and received
directions, I visited the

ships, and chose the Isabella,

as being the most proper ship

for the senior officer; I was
afterwards employed in planning
the accommodations, and directing
the various alterations which were
necessary for the safety of the
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ships and comfort of the crews, as
well as in obtaining information
from the different masters of

the Greenland ships, and other
persons who had been accustomed to
navigate the icy seas.

On the 15th of January, 1818, the
four ships were commissioned,

the Isabella, of three hundred
and eighty-five tons, and the
Alexander, of two hundred and
fifty-two tons, for the north-west;
and the Dorothea, of three hundred
and eighty-two tons and the Trent,
of two hundred and forty-nine
tons, for the polar expeditions.
The following establishment of
officers and men for the Isabella,
while employed on a voyage of
discovery in the Arctic Regions,
with the pay per month allowed to
the officers and men, was finally
settled.

1 Captain £46
1 Lieutenant £18
1 Purser £ 7
1 Surgeon £39
1 Assistant Surgeon £18
2 Midshipmen £ 6
1 Clerk £ 6
1 Master (merchant) £5
1 Mate (merchant) £ 4
1 Carpenter £ 6
1 Sailmaker £ 4
1 Cook £ 4
4 Leading Men £ 3
31 Able Seamen £ 3
1 Serjeant of Marines £5
1 Private Serjeant of

Marines, 2d Class £ 1
4 Private Serjeant of

Marines, 3d Class £1
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The officers were paid six months
and the seamen three months’ pay
(besides river pay) in advance.
During the time the ships were re-
paired in dock to strengthen them
against the pressure of the ice,
they were frequently visited by
the Comptroller and Commission-
ers of the Navy; every suggestion
which was offered for the improve-
ment of the plans were attended
to, and no pains were spared by
the officers of the yards, and men
employed in their different de-
partments.

On the 22nd of February the ships
came out of dock, were moored
alongside the receiving ships at
Deptford, where they embarked the
following necessaries, provisions
and stores, which had been in
preparation for the voyage:

BOOKS

Mackenzie’'s Travels in America
Hearne'’'s Travels in America
Phipp’s Voyage to the North Pole
Ellis’'s Voyage to Hudson'’s Bay
Vancouver’'s Voyage, 3 volumes
and Atlas, folio
Wallis, Carteret, and Cook'’s
Voyages
Dampier’s Voyages
Portlock’s Voyages
Dixon’s Voyages
Meare’s Voyages
Coxe’'s Russian Discoveries
Barrington’s Miscellanies
Forster’s Northern Discoveries
Astronomical Observations of Wales
and Bayley, 1772 to 1775
Astronomical Observations of Cook,
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King, and Bayley, 1776 to 1780

Astronomical Observations of
Byron, Wallis, Carteret, and
Cook from 1764 to 1771

Brongniart'’s Mineralogy

Bakewell’s Geology

Turton’s Linnaeus

Mackenzie’s Iceland

Falconer's Patagonia

Cartwright’s Labrador

Tumbull’s Voyage

Crantz’s History of Greenland

Barney’s Collection of

Voyages

INSTRUMENTS

7 Chronometer, 3 the property
of Government, and 4 of
individuals

1 Clock, the pendulum of which,

cast in one solid mass,
vibrates on a blunt knife-
edge, resting in longitude
sections of hollow cylinders
of agate.
Transit
Variation transit
Dipping needles
Repeating circle
Hygrometer
Hydrometer
Cyanometer

0 Thermometers (in Fahrenheit)

[ R = W = S SR SR NS S

Self-registering Thermometer
(in Fahrenheit)

1 Barometer (with attached
Thermometer)

Dip micrometer

Dip-sector

Macrometer

Electrical Apparatus

e e

Common Mountain Barometer

and Companion
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Sextant

Theodolite
Anglometers
Beam-compass

Brass scale

Gunter brass scale
Case drawing instrument
Protractor

Artificial horizon and
mercury

Sympiesometer
Altitude Instruments

COMPASSES

[ N N

Kater’s azimuth compasses
Walker’'s azimuth compass
Insulated steering compass
Alexander of Leith’s steering
compasses

Crow’s steering compass
Burt’s patent binnacle

ARTICLES OF WARM CLOTHING

50
50
100
100
50
100
50
50
100
50
50
50
60
1000

3600

Flushing jackets
Monkey jackets

Red shirts

Flushing trousers
Swan-skin drawers
Wadmill hose

Sea boots

Scarlet and Pawn caps
Milled mits

Fur caps

Comfortables

Ancle shoes

Wolf-skin blanketing
Russian mats

Rifles complete
Seven-barreled guns
Wall pieces

Ball cartridges for the
above

WHALING EQUIPMENT

81
5
1
24
18
12
10
2
2
10
24
5

= = o U

Whale lines
Whale boats
boat

anchors

Ice
Ice
Ice saws
Ice axes
Pairs of ice spurs
Ice pool hooks
Suits of

Ice poles

sail

Whale lances
Knives, chopping
blubber

Harpoons, plain

Knives,

Harpoon’s gun
Deep sea lead,
weight
Deep sea lead,
weight
Deep sea lead,
weight

m

150 pounds

100 pounds

50 pounds

STORES FOR REPAIRING WHALE BOATS

612
528
1568

10
5

5
100
310
10

10
64
60
51
36
88
196

feet of one inch Board

Fir

feet of half inch Board Fir

feet of three-quarters
Board Fir

Deal-wood flitches
Stems

Stern ports

feet of keels, running
Gun wales

Cants

Bollards

Aprons

Futtecks

Knees

Floors

Bow and after timber
feet of Thwart stuff

feet of Board elm, one

inch

inch
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511 feet of Board elm, three- 250 Pikes
quarters inch 200 cwt. Iron hoops
56 1lbs. Ocham, white 129 gal. Gin (English)
56 lbs. Rosin 13 cases of various Beads and
12 Ring bolts Cowrie Shells
12 Stem bands 40 Umbrellas
20000 Nails, 6 lbs.
10000 Nails, 8 lbs. PROVISION FOR TWENTY-SIX LUNAR
10000 Nails, 10 1lbs. MONTHS
4000 Nails, 4 1lbs.
4000 Nails, 3 lbs. 18200 pounds of Bread
4000 Nails, 2 lbs. 18200 pounds of Flour in lieu of
4000 Nails, 22 oz. bread
1300 pieces of Beef, 8 lbs.
PRESENTS TO THE NATIVES ON THE 2600 pieces of Pork, 6 lbs.
WEST COAST OF GREENLAND AND THE 7800 pounds of Flour
COAST OF AMERICA, &C. 1000 pounds of Suet
600 pounds of Raisins
24 Brass kettles 1950 pounds of Cocoa
300 Knives, forks and cases 3900 pounds of Sugar
20 Axes, felling, wedge 162,5 bushels of Pease
150 Butchers’ knives 30 bushels of Oatmeal
150 yards of Flannel, red 700 gallons of Wine
100 yards of Flannel, yellow 1923 gallons of Spirit
100 yards of Flannel, blue 325 gallons of Vinegar
10 Felling axes 2600 pounds of Tobacco
200 Looking-glasses 2273 pounds of Lemon Juice
2000 Needles, Whitechapel 2273 pounds of Sugar for Lemon
15 lbs. Vermilion Juice
36 Cutglasses 2184 pounds of Candles
1500 Gun-flints 1589 pounds of Molasses
100 Scarlet-milled caps 22 gallons of Capillaire
14 Swords 20 1b. of Salep Powder
20 1lbs. Thread, red chaldrons of Coal
16 Pistols 53 cases of essence of Malts and
30 Pair of Scissors Hops
40 Razors 5200 pounds of Preserved Meat
50 Course handkerchiefs 1300 quarts of Vegetable Soup
100 Awls, shoemakers’ 1300 quarter-pints of Concentrated
35 Rifles Soup
2500 Balls for Rifles 144 essence of Spruce
102 lbs. Snuff 40 pounds of Mint
4 Cases earthenware 30 pounds of Balm

150 lbs. Soap 16 pounds of Sage
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pounds of Thyme
pounds of Marjoram
pounds of Savory
pounds of Lemon Thyme

0 pounds of Celery Seed

AN O W o O

tons of Potatoes
10 bushels

20 bushels

of Turnips
of Carrots

4 bushels of Parsnips
12 bushels of Onions
224 pounds of Sour Crout

20 gallons of pickled Walnuts
20 gallons of pickled Cabbages

RULES AND REGULATIONS

issued by me to the officers and

ships’ companies at the commence-
ment of our voyage, and at a sub-
sequent period, which were to be
attended to,

“Printed Instructions” of His Maj-

in addition to the

esty’s Navy.

I
The officers to be in three watches:
1 Lieutenant Robertson and
Mr. Bushnan.
2 Mr A. M. Skene and
Mr. Wilcox.
3 Mr J. C. Ross and Mr. Lewis.

The seamen are to be in three
watches, and each watch divided

into two parts.

IT

The senior officer of the watch is
to write in the rough log every oc-
currence filling up the different
columns during his watch, or as
soon as possible after he is re-
lieved; he is also to pay attention
to the meteorological occurrences,
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and in like manner insert them in
the rough journal; both the log and
journal are to be kept in charge of
the sentinel at the cabin door.

List of Meteorological Observations
to be attended to

1. Hour.
2. Temperature of the air.
3. Temperature of water at the

surface. Or, if in deep water, the
number of fathoms and temperature
to be inserted in the column of re-
marks

4. Specific gravity of water.
N.B. A bottle is to be saved for
this purpose at each watch

5. Altitude of marine barometer
6. Altitude of thermometer on
deck

7. Direction of the wind

8. Weather; whether cloudy,
clear, snowy or rainy

9. Hygrometer

10. Soundings

11. Rise and fall of the tides
12. Velocity of the tides

13. Drift or directions of the
tides or currents.

14. Officers signature

15. The Aurora Borrealis is to

be inserted in the remarks, with
observations on its effects on the

magnet.

IIT

The Captain is to be immediately
acquainted

1. On a change of wind

2. On the change of weather

3. On appearance of fog, (when

the helm is to be put up to join
the Alexander, if at a distance to

leeward, out of musket shot.)
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4. On the appearance of fog
clearing away

5. On appearance of snow

6. On the appearance of ice
(sufficient to impede progress)
7. On the appearance of shoal
water

8. On sight of land

9. When necessary to reef
topsails

10. When necessary to let out
reefs

11. On any sudden squall.

Iv

The deck is never to be left with-
out an officer, but when the ship
is taken suddenly in a squall, the
sentinel is to call the captain,
at this desire of the officer.

v

The officers are required to take
observations whenever an opportu-
nity offers; they are to keep a
reckoning, and to give in a day’s
work regularly at noon, as fol-
lows:

Latitude by observation
Latitude by account
Longitude by chronometer
Longitude by observation
Longitude by account
Course

Variation

Bearings

Distance

VI

Three marines are to be selected,
as constant sentinels to relieve
each other at the door of the
cabin. The sentinel for the time
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is to have charge of the maga-
zine, instruments, stores in the
cabin and gunroom, the rough logs
and journals, half-hour glass, the
light in the binnacle, and other
things which may be put into his
charge by the captain and officers;
a board is to be hung up to remind
him of the winding up of the chro-
nometers at nine o’clock, which he
is to report to Captain Sabine;
and he is not to be relieved until
he can report to the next sentinel
that the chronometers are wound up
and compared.

VII

Serjeants Martin and Wise are to
have charge of the stoves on the
lower deck, the issue of fuel, the
fires, and lights, which they are
to report, regularly to the officer
of the watch, as well as any dis-
turbances in the ship.

VIII

Captain Sabine is to be called
whenever he leaves word with the
officer of the watch, or when any
remarkable object is seen in the
sky or water.

IX

The course is never to be altered
without the captain’s knowledge or
directions, except in a case of
immediate danger, when the helm is
to be put up or down, as may be
best to avoid it.

X

A good look-out is to be kept from
the mast-head in clear weather,
and mast-head man to be relieved
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every hour, or as may be hereafter
directed in daily orders.

XTI

The lower deck is to be cleaned un-
der the direction of the officer of
the morning watch, who is to re-
port, when finished, to the captain;

the men are to be sent on deck, and

the 'tween decks aired and dried by
stoves.
XTI

The surgeon and assistant surgeon
are to pay particular attention

to the temperature of the lower
deck, and any thing else which may
be conducive to the health of the
the latter is to visit the
as is usual in the na-

crew;
coppers,
val service. It is expected they

will pay the greatest attention to
natural history; and a report will
be required of the anatomy of the
various subjects of natural his-

tory which may be met with on the

voyage.

XTIT

No expenditure of any article is
to be made, but what is regularly
reported to the captain and purser,
and inserted in the log.

XTIV

The bearings and distance of the
Alexander is to be inserted in the
end of every watch in the logbooks,
if lost

and bearings

and, sight of, the time

when last seen are to
be inserted, as also the time and
bearings when she is next seen, and
every necessary step to be taken to

join her if out of the musket shot.
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XV

All signals whether general or
telegraphic, are to be inserted in
the

the log; the time when made,

number, and the purport.

XVI

The officers are required to take
sketches of the land, and of dif-
ferent objects may appear in their
watches.

XVII

All objects of natural history,
geology or mineralogy, are (if
possible) to be brought carefully
on board, and if any cannot be
removed on account of their size,
sketches and drawings are to be
taken of them.

Our equipment and preparations be-
ing completed, the expedition was
inspected by his Royal Highness
the Duke of Clarence, and subse-
quently by the First Lord of the
Admiralty, and Comptroller of the
Navy, who were pleased to express
their approbation of the manner in
which the Ships were strengthened
and fitted;
stowed, we
on the 4th
arrived at

and the provision being
dropped down to Galleons
of April. On the 16th we
the Nore, where I re-
ceived my final instructions.
Source: John Ross, A Voyage
of Discovery, made under the Orders
of the Admiralty, in her Majesty'’s
Ships Isabella and Alexander, for
the Purpose of Exploring Baffin’s
Bay (London, 1819)

Edited by Stijn Verhoeff
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July 30, 2009

Arrive Igloolik without our bags due to a soda shortage in Pond In-
let, the next hamlet for our plane to land at.The plane’s cargo hold
is full of soda instead of passenger luggage. This is no surprise, as
a single can of soda costs about $4 in Nunavut; we surmise that
the soda companies have created an economy so that their soda is
the priority and the passenger bags can wait. We do what we can
without most of our luggage. That evening we check into the co-op
hotel. Fortunately for us, our cargo, which was shipped a week ear-
lier, is already at the airport, so most of the equipment is available.

July 31, 2009

We connect with Zacharias Kunuk, filmmaker and one of the found-
ers of Igloolik Isuma Productions, who has been one of the main
organizers of the trip out on the land for us to visit traditional sites
with Igloolik elders and their families. He is having issues with his
boat motor, but he’s sure he’ll have it running in time to leave. Zach
introduces us to “Harry” lkerapik Ittukssarjuat, our guide, and we
begin to discuss details of the trip with him.

Ikerapik introduces us to his younger brother, Charlie, who
will come along with us to help out, and shows us the boat. It’s an
eighteen-foot welded aluminum hull with a plywood custom bow
cabin where we can store anything that can’t be exposed to the
elements. The boat is powered by dual Yamaha outboards, sixty and
forty horsepower. It will be a tight fit with the UAV," five people,
and our other gear, but we’ll make it.

At night, around 11 pm, the light is amazing, and every-
one gathers at a man-made point to fish. We give it a try, but don’t
get any bites. In fact no one catches a fish, but there were a few
seals that swam so close that someone managed to shoot one
and haul it ashore to everyone’s excitement. The meat is divvied
up and shared on the spot. Nighttime during the midnight sun in
Igloolik is an action-packed time. Children are out playing and rid-
ing their bikes, a group of teenagers have set up a small amplifier
and are picking away at a guitar near shore (Nejc, the third APl crew
member, even joins in for a riff or two), ATVs race up and down the
roads. Mornings are very subdued, and there isn't much movement
until afternoon.

1
Unmanned Aerial Vehicle
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August 1, 2009

We spend a good part of the day troubleshooting and prepping our
technical gear. Nejc and Marko run through a checklist and test the
UAV on the ground in the middle of Igloolik, which attracts the at-
tention of the local youth. Who are these two strange guys, speak-
ing a strange language with airplanes...? Matthew spends some
time putting the rest of the sensor network together and tests the
water quality meter. Unfortunately some of the gear still hasn’t ar-
rived, so we spend a good amount of time urging our airline to find
our luggage and get it to us.There is only one flight per day into
Igloolik, and we get to know the baggage handlers from Montreal,
Ottawa, Iqaluit, and Igloolik pretty well. The old maxim of logistics
versus strategy comes to mind.

That night we move out of the co-op hotel where we have
been staying, and move into Celina Irngaut’s house, an old friend
of Marko’s. She and her husband, Sandi, are taking advantage of
the good fishing and weather and living out on the land—they
are on Igloolik island but out of town, so they kindly let us stay in
their home. They even gave us a beautiful arctic char they recently
caught, and Nejc roasts it up expertly for a dinner with lkerapik and
Charlie, his younger brother.

Preparing to leave Igloolik
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August 2, 2009

Today we sort out the rest of our supplies. We shop for sundries
and grub with lkerapik and Charlie, and go to the co-op to purchase
the gasoline we’ll need for the boat. Nejc and Matthew work on
the boat to install a GPS system and EPIRB.2 Marko and lkerapik
register the boat with the Canadian Coast Guard, and lkerapik has
to name the boat. It turns out that the boat was his father’s and
he left it to him before he passed away, so he decides it should be
given his father’s name. Qrunnut. We have a boat with a call sign
now, and feel more assured that if there is any real trouble we can
at least contact the Coast Guard. Mental grin. No idea how far or
how long it would take, but it helps morale.

Calm seas for our departure

The whole hamlet of Igloolik is very excited and informed
about the trip out on the land. Lots of different families are going
with us.There is an incredible amount of activity at the shoreline.
As we walk around town with him, Paul Quassa introduces us to
many of the people who will join us. Paul is also an old friend, one
of the main negotiators of the Nunavut Land Claims Agreement.
He is an expert in all affairs related to the territory. He takes us on
a spin around the bay on his boat. He mentioned these new alumi-
num boats when we last met in Berlin in February and when the
preparations for this trip started. It's great to get out on the water
for the first time.

2
Emergency Position Indicator Radio Beacon—a satellite based com-
munications and tracking beacon used in the case of emergency.
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August 3, 2009

Today is the day of departure out on the land, and our destination is
lkpik Bay. Ikpik is about 250 km away, and it is estimated that it will
take a couple of days to get there. Unfortunately we can’t leave un-
til we get our luggage, which has now been delayed for three days.
There is a flight due in the early afternoon and we pray that the rest
of our bags are on it. We see off the rest of the group—about ten
boats in all, and they depart from the bay with a great fanfare. Hap-
pily, our bags arrive shortly after, and we hastily rearrange our stuff
and hope that we haven’t forgotten anything as we pack it on to
the boat. By the time we get all our gear on the boat and the three
fifty-five gallon drums of fuel, we have just enough room to stand
or sit on our cases.

It's a beautiful day, and with lkerapik at the helm we
quickly catch up to some of the slower-moving boats in the group.
The water is like glass, and the sky is bright blue. There’s a little sea
ice in the bay at Igloolik, but it isn’t until a few hours later that we
encounter anything substantial.

Our camp on Qaggiagvik (Koch) Island

The pack ice we encounter hangs together in bands, so
we are forced to slow down a bit while lkerapik weaves through
the narrow passages of ice. It is here we meet the first boats from
our party, two canoes parked at a larger ice floe so they can collect
some of it for fresh water. We take advantage of the stop to make
some tea and have a snack of some bannock.
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The entire party and all the community in Igloolik commu-
nicate through CB and HF: radio (CB on the boats, HF on land), so
we are able to follow their progress and hear the ice conditions as
we catch up with the group.

A few hours later, lkerapik manages to catch up with Paul
Quassa and Zacharias’s boat, and we all decide to stop off at Ma-
niqtuuk Island to have a look around. It’s clearly a breading ground
for arctic terns who aren’t too happy to have all of us there—they
squeak, swoop and dive at our heads, and generally try to chase
us off. As we start to leave the ice is far too thick and we are forced
to turn around and head back to Qaggiagvik (Koch) island, passing
a bunch of walrus resting on ice floes and being suspicious of our
intentions. We will remain on Qaggiagvik for three days due to the
ice and weather conditions.

August 4, 2009

In the morning we begin to realize how ridiculous our southern
“dome” tents are next to the traditional tents everyone else is us-
ing. Theirs are roomy, dry, and warm canvas, compared to our ny-
lon domes that have little more than room to sleep. It pours rain all
day today—not much can be accomplished. No flying or electron-
ics, so we decide to fish a little, but catch nothing again. We decide
to eat some of our packaged dehydrated food, read, talk, and get
to know lkerapik and Charlie. Luckily, while we were having a chat
with Paul earlier, he stopped and pointed out a small leafy plant
growing out of the rocks. It turns out that it is an edible plant, and
has a slightly sour, almost citrusy taste. Adding this to our meal
really livens up the dish.

August 5, 2009

It's a little drier when we wake up, but there is thick fog and lots of
ice around.The pack ice sort of rides the tides and currents of Foxe
Basin back and forth. When the tide is rising, the ice heads west
along our shore, and as the tide recedes, the ice comes back to the
east and is finally deposited on the ground as the tide reaches its
lowest point. So we watch it go back and forth, and prep the UAV
for a flight.

3 regularly monitors standard channels for emergencies.
Citizen Band radio and High Frequency radio connec- The radio nets are used as a “one to many” communica-
tions are widely used on the land. The Department tion for everyone within range, and organically regulate
of Fishing and Hunting gives out call numbers, and themselves.
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We find a suitable place for a flight about half a mile in
the interior of the island. Nejc and Marko decide to do a flight with
the live video feed in the hope of scouting the ice conditions ahead
and finding us a way through. Unfortunately, there is a hiccup with
firmware revisions, and we have a temporary grounding, with no
video feed to report the conditions. Nejc and Marko figure out the
issue quickly enough, but the repairs take a little while, and we lose
the opportunity to fly that day.

We try our hand at fishing again from shore, and we even
ask lkerapik to take us out offshore to troll a bit, but to no avail.
We're surprised at the fact that we have been so unsuccessful in
catching any fish; we're using the same lures that everyone else
is; spoons of various sizes and colors. We talk with Charlie a little
bit and he casually mentions he has a net and asks if we think we
should throw it out. We agree it's worth a try, but imagine that this
doesn’t seem to be a good spot to catch anything at all. Nejc and
Charlie deploy the net and upon returning Nejc asks how we will
know if there is a fish in the net. Charlie explains that the smaller
buoys will bounce around a bit. No more than ten seconds later
exactly that happens! We are in luck—our first arctic char catch. We
rejoice, eating some sashimi style and fry up the rest, share it with
everybody, and head off to bed happy despite the rain that has not
let up all day.

August 6, 2009

We awake to a clear enough day and everyone decides that it's
time to leave Qaggiagvik—there isn’t much here besides a stepped
beach made of loose stones. What looks totally empty to us,
though turns out to be a treasure trove for the elders. They have all
managed to find an incredible amount of artifacts —small carved
dolls, sunglasses made of bone, gamutik sled parts, needles, and
any number of items. We haven’t found anything ourselves. Paul
tells us that some of these artifacts are obviously of “Greenlandic”
Inuit origin. Ikerapik himself knows that his ancestors crossed Baf-
fin Bay and moved to Baffin Island in the past times. It all makes
sense, but the distances are enormous.

We head out weaving between the ice, but it's pretty
dense and we don’t get very far.The fog becomes really thick as
we head offshore, and we lose a boat from our party in it. They
don’t have a GPS, but thankfully everyone has a radio, so we're
able to keep in contact. We cut our engines and everyone is quiet
in hope of being able to hear their boat and direct them back to us.
We hear nothing, and our visibility is about three meters at best.
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So we float for a while, listening and talking to them on the radio.
Marko first tries with a whistle, but they don’t hear it. Then it’s
decided to fire a rifle toward an ice structure in order that they can
hear us. Still nothing, then a second shot is fired. This time it works
and shortly the boat finds the rest of the party, and we continue
together carefully. Because of the ice and fog, we only make it as
far as back to Maniqtuuk, with its birds—which is almost really
part of Qaggiagvik—there is water between the two, but it is not
navigable. We notice an interesting electronic chart problem here,
where the electronic chart we have on the boat is off by about a
few hundred yards. We will fight this issue all the way to the end
of the journey. Navigation . . . we also have VFR charts of the area
to plan the flights which help a lot. We unload and pitch our tents
again, always amazed at how fast the large traditional tents go up
in comparison to our dome tents.

The elders discuss and share their finds

August 7, 2009

We wake up to a light rain and in an effort to be productive, we
build a fly tent workspace out of a tarp and some improvised poles
from oars and some other stuff we found and borrowed. It works
out well—we get our radios and antennas up, plus solar panels for
charging and recharging. We find a large walrus skull and place it
atop a pole at the entrance to our tent, hoping for some shaman-
istic power to protect us.There are lots of bones in this place; it's
obviously been a hunting camp for ages.
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Dexter, who is working with Isuma as the go-to digital
communications person, is determined to connect their satellite
Internet connection dish, but nothing comes out of it for a day. He
has taken the dish and receiver from the office roof and taken it up
to a low rock outcrop in hope of getting a connection. With a lot of
fussing over the course of two days and an intervention by Marko,
who notices that the RX/TX* cables are turned around, we man-
age to get it connected and powered up.The only sad part about
it is that to recharge the batteries and power the sat receiver, they
stick to a gasoline-powered generator. It could easily all be run from
a small set of solar panels plus a small wind turbine. We're exclu-

Partial view of camp on Maniqtuuk, with improvised tent at left
At center Matthew prepares tea, while Abraham looks on at left

sively using solar panels for our power needs, which is three lap-
tops, the batteries for the UAV, the sensor net, and our HF radios.

It works well enough; we have just the bare minimum of power
input from the system, especially whenever there is a fog (which

is turning out to be pretty often), and it takes us an hour or two to
get everything wired up. We begin to conceive of a small portable
power system that can be easily packed and quickly deployed for
precisely this type of use out on the land. It would be incredibly
useful here, everyone has some electronic devices with them. Note
to self—build it.

4
Receive / Transmit
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August 8, 2009

Still lots of ice today, so we don’t continue toward lkpik, but since
we have all our gear set up, we spend the day making some radio
contacts—Marko manages to talk to people in Croatia, Bosnia, and
the Svalbard Islands. They are all really excited to have contact with
someone on an island in the Arctic, and it makes for some good
radio geek chatter. Global communication is totally possible with a
minimum amount of gear up here. Being surrounded by water cer-
tainly helps. Matthew’s vertical antenna doesn’t seem so efficient
here without anything high to fix it to. It receives a lot, but doesn’t
get out so well. Marko’s G5RV, a multiband dipole, is much better
suited for this type of enterprise.

At night, Abraham, one of our elders in the next tent, sings
“ayaya” songs in Inuktitut for a long time. This and global radio
chatter make for a very special and inspiring mix. Note to self—
learning Inuktitut is a priority for our team —at least some basics
must be met.

Nejc tries to fish for a few hours with a rod and reel, but
so far the only way we've managed to catch any fish is with a net.
Another item for “next time.” A group went hunting, though, and
managed to bring a seal back—the first for our group, and everyone
was really excited. It was pretty quickly cleaned and divided among
everyone. Everybody is really happy for some country food for the
first time since we've been out on the land.

August 9, 2009

It's a really clear day today and everyone decides it’s time to move,
as we've been in essentially the same location for about five days
now. It’ll be slow going, but we need to find a way through the

ice. As our gear is mostly unpacked it takes us a little longer to
load up and shove off. As we are trying to leave, the boat becomes
wedged on a boulder as the tide is going out—it takes all five of us
pushing to free the boat.The tide is ebbing so quickly it looks like
a river flowing over rocks that are becoming exposed. In the end,
we finally make it to open water, and we advance, moving north,
looking for a passage through the ice, but there is nothing. All the
larger boats like ours have a person standing on the bow in hope of
seeing just a little further into the ice field.

We dream of a new UAV design, one which could be easily
launched from a boat and send live video of the ice field back to
the boats. While we were on land and connected to the Internet we
looked at Environment Canada’s ice reports, but they are incred-
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ibly general and geared toward larger ships rather than personal-
sized boats, so these reports are more or less useless for trips like
this one. And they do not even report ice conditions for this part of
Foxe Basin at this time of the year. We downloaded some MODIS
imagery,® which is marginally helpful. With the correct sensors, the
UAV could even be used to monitor all sorts of water conditions,
not just ice.

We decide to stop at a small island nearby to the north,
with a little hill. Ikerapik goes to the top with his binoculars search-
ing for passage, and he finds one and comes running down the hill,
yelling for us all to move quickly. Everyone hops into the boats and
we are off; we have to move fast, as the hole could close as quickly
as it opened. lkerapik’s passage in the ice was a good one, and we
are soon back in open water at top speed toward Baffin Island.

Finding our way through the ice

By afternoon we arrive at a campsite on Baffin where
about half of the party had already arrived while we were on Qag-
giagvik. There is a meeting with the elders, who discuss which
might be the best inlet to head to next and where the whales
might be. Abraham and Herve Paniaq are the most vocal. Every-
body else mostly listens; the women are handcrafting all and mak-
ing pointed comments from time to time. Everybody takes notice.
We witness this very important dynamic for the first time. llutulaaq

5
Moderate Resolution Imaging Spectroradiometer, an
instrument onboard NASA's Aqua and Terra satellites that
provides nice, almost real color earth imagery
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Kangigllu (Steensbury Bay) is decided upon, and we have a little
rest in the sun as everyone packs up their boats. Finally reunited,
the entire party heads up the bay.

Matthew logs water quality measurements of the ice in Foxe Basin

When we arrive at a suitable campsite in the bay, we have
a look around. While it is a beautiful fjord with cliffs to the north
and small beaches in front of them, it is not the most ideal loca-
tion to fly the UAV, and we are eager to make some flights after
the repair. We also learn in a discussion with lkerapik that he grew
up for a number of years at what was supposed to be our destina-
tion, lkpik.

While the rest of the party makes camp at llutulaaq
Kangiqllu, we all discuss the pros and cons of staying here or go-
ing to lkpik.There is a long silence before the final decision. We
are waiting for lIkerapik. At one point, he simply says: Ikpik. And
starts the engines. After all the stories of the place that we had
heard, and lkerapik’s history there, we make the unanimous deci-
sion to leave the party and head to lkpik on our own.The ride is
amazing, smooth, and long. We make it there by nightfall. As we
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are approaching the mouth of the lkpik River, lkerapik starts to cry.
Memories, of his father Qrunnut, of the family, childhood. He hasn’t
been back for thirty years, and Charlie has never been there. By this
time of summer, the sun has already begun to set, giving us real
darkness, though not until around 11 pm. We put up our tents amid
the ruins of the settlement. lkerapik and Charlie do it in five min-
utes; we of course take our usual fifteen. Charlie gives us a quick
lesson in the operation of their rifle, as there are only the two tents,
and it isn’t safe without both of us having one. Both lkerapik and
Charlie are very excited to hunt caribou. lkerapik tells us stories of
how the caribou herds move south across the ice in front of lkpik in
the fall, and in the spring they head north behind lkpik across the
land. These migrations would afford the settlement a good portion
of their sustenance throughout the year.

The central building at Ikpik used as social space, with

church in background

August 10, 2009

We are awoken really early by the thunder of the lkpik
River, one of the major rivers connected to the Baffin glacier sys-
tem. In daylight, we have a better chance to see the remains of the
settlement, built by Father Francis Fournier in 1973.Three circular,
stone walled houses, where the families lived, stand at the south-
ern end nearest the river. Centrally located, there is a larger rectan-
gular building that served as a social space, kitchen, and the living
quarters of Father Francis. About a hundred meters behind it stand
the remnants of the church, a long, rectangular two-storied building
complete with a knave that had three eye-shaped windows facing
in three directions.



PART 3 ARCHITECTURE 129

Workspace “hangar” built with found aluminum tubing

What a location. A few hundred meters in one direction is
Ikpik bay and the river, full of arctic char. In the other direction, fur-
ther behind the church, is a freshwater lake with crystal clear water,
where we—and undoubtedly the settlement—got all of the drink-
ing water. All around us are small hills and the whole place is in the
middle of a caribou migration route. An ideal location to live.

As Matthew and Marko look for a suitable place to set up
the HF antennas (church to kitchen it is in the end...), Nejc consid-
ers if we could build a workspace with the building material that
we find everywhere. The whole site is littered with all sorts of items.
A half-built kayak, lots of aluminum poles, which we learn from
lkerapik had been brought from a nearby FOX-1 DEW line site,’ on
nearby Rowley Island, after it was deserted, and many other useful
scraps, such as wooden panels that probably served as roofing for
the family houses.

After a few hours of experimenting, Nejc convinces all of us
that there is enough there to build a small hangar-like shelter for us
to work in. The aluminum poles, gaffer tape, and some architectural
imagination do the job nicely. We cover it with our blue tarps, which
we used already for the micro-workspace on Maniqtuuk, and lker-
apik and Charlie contribute another of their own from the boat. We
also find an old table, a bench, and some shelves.The UAV radio and
sensor hangar on lkpik is built by noon. While we were busy with

6
Distant Early Warning Line, a system of radar stations in the
north set up to detect Soviet ballistic missiles and Arctic air
traffic during the cold war.
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our small architectural recycling “experiment,” Charlie and lkerapik
started looking for caribou—and they found them. A small herd

to the south, across lkpik River, is visible. Charlie spends the rest

of the day observing them through the scope of his gun and with
binoculars. We try a few times, but have a hard time distinguishing
the caribou from the Baffin Island landscape —inexperienced south-
ern eyes, we guess. lkerapik is looking north and east all the time,
without binoculars, just contemplating. Our radios and antennas
are up by the afternoon, and we contact the rest of the party, which
has firmly set up camp in llutulaaq Kangiqllu, via HF radio. We talk
to Paul Quassa and ask when the rest of the people are coming. He
answers, “Maybe tomorrow. Maybe, if there will be no caribou or
something else on the way.” Everybody is very low on food, all the
animals seem to be hiding, and apart from the one seal, the hunters
haven’t had much luck for a week now.

Dinner at the hangar. Left to right: Ikerapik and Charlie Ittukssarjuat,
Marko, and Matthew. Ikerapik’'s and Charlie’s tent in the background

In the late afternoon we set up the UAVs and start scouting
for a good take-off and landing spot. The best is found to the north
of the settlement, in the direction of the old lkpik airstrip. Tomor-
row we will fly. We plan everything properly, the batteries are loaded
and checked again, and we manage to set up our small solar power
system, even though by now we know we have underestimated its
size for our needs. Matthew sets up the sensor network. Nejc takes
a sort of shower in lkpik River. He does not recommend the expe-
rience to the rest of us. The river is probably two degrees celsius.
We spend the evening cooking and sharing some arctic char that
was caught in the net during the day, this time with dill and other
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more temperate-climate spices. Delicious. The fish are huge, and

as it's summer, not too fatty. Ikerapik and Charlie join us; we ask a
lot of questions about the history of the place, and lkerapik shares
his memories of a childhood with Father Fournier and his family at
lkpik. The talk turns toward the next day and caribou. That night,
Nejc wakes up and says that something is walking around our tent.
We tell him to chill out, assured since we have the loaded rifle for
our safety in the front of our tent. The Great White Ones’ come even
here when they are hungry. And now they are hungry, since the

ice has gone from lkpik bay. The next day lkerapik tells us that he’s
heard of the White Ones hunting caribou during the summer.

August 11, 2009

We force ourselves to wake up early today. We want to take advan-
tage of the stable weather for a flight. All around the tent and the
camp, nothing but caribou steps. We were indeed visited during the
night. Nejc did not hear something that was not there. Ikerapik is
out and about, determined to follow the steps wherever they will
lead him. He is gone by the time we finish breakfast. Charlie is also
excited, and is perched atop the church not moving away from his
scope. The small group of caribou across the river is still there. We
attempt our first flight and have some problems with the software
again, but they are quickly fixed. We know that the next flight at-
tempt with the unmanned system must be a success. We talk to
llutulaaq Kangiqllu on the radio and understand that two boats
are on their way: Zach’s boat with elders and the film crew to do a
shoot, and a canoe with Lukie, Mary, and their children. Lukie and
Mary were also former residents of lkpik. They decide to stay over-
night and also set up a tent closer to the shore in no time. We man-
age to contact Zach on the boat radio; they are indeed on their way.

Charlie decides it’s time to make a move for the caribou,
and asks Marko and Nejc to go with him on the boat over the bay
to stalk them. While Charlie, Marko, Nejc, and lkerapik are all busy
with the caribou hunt, Matthew documents lkpik and talks to Mary
at length about the history of the place.

He learns about the day-to-day activities there—and Mary
is happy to share some stories and answer his questions. We learn
that there was an airstrip just over a small ridge, and there were

7
Ikerapik explained that in Inuit culture, they don't refer to
the animals by name—you'll either call the ones you don’t
want closer or scare off the others you need to survive—
and we abide.
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two windmills for electricity. They had a wonderful garden where
they grew all sort of vegetables. She says Father Francis believed in
a very communal living situation where everyone would “eat to-
gether, laugh together and cry together.” Mary says she’d live back
here in an instant rather than live in Igloolik. She also talks about
how much the land has changed in such a short time. The now
steep beach used to be much less so; however, overall the land is
less sandy, and there is much more vegetation.

Nejc prepares the C-ASTRAL BRAMOR UAV for an orthophoto

flight over lkpik

The hunt over the river was a success. Charlie manages to
get three caribou in a few minutes and he’s really excited—they are
his first ever. Nejc and Marko are diligent observers of an old and
ongoing relationship. It's a very powerful experience for those who
haven’t grown up with it. By the time the caribou are down, Zach's
boat arrives. Marko and Nejc leave with lkerapik’s boat to escape
the low tide, but Charlie and the rest of the crew stay to film and
prepare the game, meat, and hides. Returning back to the main
camp, a decision is made to try another flight to do the second
set of orthophoto images. A flight pattern is established in order
to map the whole lkpik bay area, including the area where Zach’'s
party and Charlie are at the moment. This time the flight is un-
eventful and the landing picture perfect. Job well done, and it looks
like the bugs are ironed out of the system. While the UAV is in the
air, lkerapik appears from the distance, with half of a bull caribou
packed into a backpack on his back. What a day. The fortunes have
turned. lkerapik unloads his bounty, has a short nap and tea break,
and is off again to the mountains, approximately a ten-kilometer
round trip, to bring the rest back.
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At dusk, we see Zach’s boat leaving, and strangely he
doesn’t appear to be stopping at Ikpik. lkerapik realizes that they are
leaving with his brother, so the decision is made to immediately go
on the boat in order to pick up Charlie while they are still near. We
get Charlie back, but the caribou stay with Zach to bring to the larger
group. lkerapik is not very happy about the “kidnapping,” but in a
few hours everything is forgiven. We spend the rest of the evening
preparing the caribou and listening to lkerapik tell the day’s hunting
stories. He tracked it nearly five kilometers in one direction before
bringing it down with a single shot. We are quickly becoming aware
that lkerapik is an incredible hunter and very skilled in living on the
land. He tells us that he teaches survival skills to young people who
are now growing up in the hamlets rather than the way he did.

Nejc prepares caribou the way a venison filet mignon
would be done in Slovenia. Ikerapik and Charlie like it a lot. Natu-
ral, with a dash of salt at the end. We had a hunt of our own go-
ing on with the UAV imagery and are extremely satisfied with the
performance and quality of the images. Tomorrow the weather will
change, there seems to be a large system coming in from the south-
west, and we are worried how our workspace will survive. At 3 am it
starts raining.

August 12, 2009

We've had great weather over the past few days, but today our luck
has run out. There is constant rain and a small storm rages around
the bay. We consider it a good test for our makeshift structure. It
survives the strong winds and keeps everything dry. We spend the
day trying to avoid getting completely soaked, and talk to Paul
Quassa several times via the HF radio net, which we dub the “Nu-
nanet.” The Nunavut HF network is a fantastic tool used by the
Inuit to communicate everything, from hunting stories to weather,
search and rescue, and just general discussions. It is totally open,
and essentially one waits their turn and then calls for the person
they are trying to contact. In general, people use numbers assigned
by the Hunting and Trapping Association, but we notice that Paul’s
number is different from the rest; we'll have to get the rest of the
story on that. The Nunanet is a great example of how well HF radio
can work to bring together families and connect people out on the
land over long distances without an expensive infrastructure in
place. The radios are inexpensive, and the antennas are just long
wires. After the tent is set up, everyone installs their radio next.
When Marko met Brian Springer back in 1994, Brian told him of the
Nunanet and storytelling traditions in and around Igloolik. This was
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Ikpik... C-ASTRAL BRAMOR UAV instant tactical orthophoto,
August 12, 2010 — Detail
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a very important moment of interest in the North for him, with the
realization of an operational technology that is used much more
imaginatively here than in the South.

In the late afternoon the rain stops, and we fly the UAV
again. Clearly all the bugs have been worked out, and we get set up
and in the air in no time.The light is perfect and another beautiful
orthophoto set is created. We spend the rest of the day discussing
the future potential of using UAV technology by the Inuit for their
travel, tossing around ideas for sea ice observation, wildlife scouting
and even community planning needs. There’s no shortage of ideas
and it only further reinforces the idea that there is a total acceptance
here to marry advanced technology and traditional ways. lkerapik
starts cleaning around the settlement; there is a lot of small metal
and structural debris everywhere. All the litter is a sad sight; the
place is clearly visited often, and everyone has left their trash there,
and even managed to grafitti the entire inside walls of the church
with markers and pens.

Ikpik was a utopian experiment by a southern Catholic
priest to make Inuit live in a more appropriate setting than the
government-mandated settlements. Of course it wasn’t completely
altruistic and existed as a Catholic conversion process. It all ended
when Father Fournier became too sick to stay there, and people
were forced to move back to Igloolik. Later, via the Nunanet, we hear
that Wednesday was a very successful day in llutulaaq Kangiqllu too,
and that a Beluga whale was caught. Maktak for everybody there.
We're a little disappointed to miss the feast, but we're not lacking
here, and in fact we have a surplus of arctic char, which is sent back
with Mary and Lukie to share with everyone there.

August 13, 2009

Thursday morning is our departure from lkpik. We dismantle and
pack the cover of our structure that has served us so well, but leave
the aluminum frame intact, wondering if it will still be here on our
next visit. We hope it will be used by anybody else who decides to
set up camp there. lkerapik is eager to get back to the rest of the
group and hurries us along. We are fighting against the tide again.
Everything is quickly packed and it is a very sad moment to leave
this incredible place.

Matthew tells us that Mary told him they had a beautiful
garden. We wonder why there are no greenhouses in settlements
anymore. It would make total sense, and it could work. Mary said
she particularly enjoyed having the garden. Better a diet of fresh
vegetables cooperatively grown than soda pop and sugar snacks in
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all forms. We all agree and understand the establishment of a com-
munity garden/greenhouse will definitely become part of the API
agenda in the future.

As we leave lkpik, we are treated to a majestic rainbow
over the whole bay, end to end. A contemplative mood falls over the
boat after that; there is so much to consider after our visit to lkpik. In
the afternoon we arrive at llutulaaq Kangiqllu. There is a lot of activ-
ity, with probably around forty people staying in the camp. It is the
first time the entire party that left from Igloolik has been in a site
that fit us all. The campsite is stunning, we are on a point with a tall
hill on the end, and the satellite dish is atop it, beaming Wi-Fi down
to camp. On the other edge of the point is a high hill from which,
if you climb to the top of it, you can see the glacier of Baffin Island.
The hillside is flush with amazing berries, like small wild blueberries,

Nejc shows the aerial photos to the group at

llutulaaq Kangiqllu

Nighttime at the camp at llutulaaq Kangiqgllu
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but a little more tart. There are simply baskets full of them. Across
the water is a huge cliff wall, hundreds of meters high. We think next
time we need to bring along a geologist and biologist—we’ve seen
such a variety of landscapes and plant life, it seems like a specialist
would be in heaven here and a great asset to the rest of the party.
Toward the evening there is a group meeting, sort of a
reflection on the incredible weeks we have shared together, to give
thanks for the country food and for our safe return to Igloolik the
next day. The elders all have an opportunity to say their own words,
and lkerapik helps us with brief translations. Learning more Inuk-
titut is a key skill; we've picked up some phrases and words, but
not enough. Everyone is quite emotional, being back out on the
land together, and at the end of the service, the Nunavut anthem
is sung—and everyone cries while singing it. It's far from sad in the
end, however, and afterward there’s lots of laughing and joking.The
“eldest” man and woman elders are recognized in our group, and
everyone takes pictures of them together.

We leave the hangar without covers and hope for its

future survival.

It is a calm night; we are finally getting almost complete
night now. We are invited to some tents and join in discussions and
storytelling. The fact that the traditional tents are large enough so
that there is room for social space in the tent only reinforces that
our southern dome tents are built from a completely different per-
spective and serve a totally different function than these here.The
southern dome tents just shield you from the elements—they are
hardly a home. Our site here feels more like a community than a
campsite. People come and go from tent to tent, making visits and
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playing games together. Tomorrow this incredible mix of people, us
and Dexter from Isuma, the only Qallunaat in the group, will leave
Baffin Island back to Igloolik.

August 14, 2009

Morning starts early and it is clear that the dismantling process

will start immediately. We did not unpack much of our gear, so this
time we are packed very quickly. Everybody helps everybody else,
since we have to catch the tide to leave the bay. In an hour, this large
temporary settlement disappears, which we capture through a time-
lapse video on our camera. Herve Paniaq joins us on the boat for

the journey back. His presence makes us somehow very proud. It is
exciting to have him and lkerapik on the same boat. He is an incred-
ible man with an incredible life story.?. He smokes his pipe and drinks
tea on the way home, constantly scouting for sea animals. Marko

is reminded of another elder, whom he met and spent time with on
the land in 2006. Pauloosie Qulitalik, one of the founders of Igloolik
Isuma productions. He was the one who told him that the endeavor
of APl is worth pursuing in Nunavut. He is also the one and the same
Qulitalik who teased him a lot with aged narwhal and the one who
spotted the Great White One during that trip, a chase that ended
with the bear jumping on Marko and Saso’s gamutik. No lives were
lost. Qulitalik was almost the same generation as Paniaq, an elder
everybody respected, full of knowledge and wisdom.

With lkerapik at the helm and Paniaq observing the world
around us, we move very swiftly through the ice floes back toward
Maniqtuuk, where an additional supply of gasoline is waiting for us.
We're not so excited to return to the island where we had been stuck
due to weather, and hope the same doesn’t happen on this visit. It
turns out that the Great White One visited while we were gone and
completely cleaned up the remains of the seal and the fish we left
on shore.There are no bones left, nothing but a stain on the rocks on
shore. Everyone pumps fuel from the barrels, taking what they think
they will need for the return trip.

We move on swiftly, since Ikerapik wants to be back to
Igloolik by the end of the day. On the way back, the sea is the rough-
est we've experienced so far. We are heading into a strong westerly
wind with half meter, high frequency waves. It makes for a very
bumpy ride.There are some comical moments during this dance,
as we all are bouncing out of our seats, or off our feet. We're pretty

8
See http://www.tradition-orale.ca/english/herve-paniag-36.html
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loaded down with lkerapik’s caribou, and our gear has slowly be-
come more and more disorganized throughout the trip.

We try to persuade lkerapik that we are going too fast and
we fear we will run out of fuel. We're within sight of Igloolik Island
when that is exactly what happens, but fortunately, there is a canoe
nearby and we manage to “refuel” by siphoning from their tank at
sea near Igloolik point. This time, strategy almost overran logistics....
It was quite an operation, but skillfully carried out by Charlie and his
uncle, who was aboard the canoe. As we approach Igloolik, we real-
ize that we are the first boat back. Due to the weather, almost ev-
erybody else stayed back on Tangle Island and will return tomorrow.
We unpack our gear and plan to make the most out of the next two
days before our flight back south. We decide to make a flight over
Igloolik to map the town, as Paul really expressed that this would be
helpful for them to use in city planning meetings. We also meet Guil-
laume Ittukssarjuat Saladin, who directs Artcirq and kindly offers us
hot showers and dinner at his place. It's our first one in two weeks,
it feels good. And Guillaume is an amazing interlocutor and media-
tor of the two cultures. We connect with him very quickly and the
evening could be very long if everybody were not so exhausted.

Herve Paniaq scouts the route back to Igloolik

August 15, 2009

We camp in the Isuma offices and studio for the next two nights,
since all of our gear is here. An early wake-up for everybody, packing
our gear and equipment, deciding what stays in Igloolik versus what
comes south with us.The less brought back and forth the better. We
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transport the cases with equipment we need in the South to the
airport and leave it with the one Canadian North employee there.
Close to noon, all the other boats appear on the horizon heading
toward town; it is a majestic sight. The whole hamlet is on the shore
to meet them, and we all help unload the enormous amounts of
gear that everybody had with them. Everyone is greeting their loved
ones on their return and telling stories of the trip. After everyone is
unpacked, we start preparing for the UAV overflight of Igloolik.

In the early afternoon, we monitor the tower frequency and
major VFR? traffic-hailing frequencies for if anything is approaching
Igloolik. Marko walks up to the airport, but surprisingly no one is in
the tower. The flight is picture perfect. The images of Igloolik from
the air are incredible. We will create posters of lkpik and Igloolik and
bring them up next time around. The water around Igloolik is so blue
and clear it looks like a tropical island from above. Indeed a surprise,
but then again we have been monitoring the water quality, and all
the sensors tell us in fact there is very little particulate and dissolved
oxygen near the surface.

The evening is spent saying goodbye to everybody. We
meet with Celina, Guillaume, lkerapik, Charlie, Paul Quassa, and
Zach and promise to see each other next spring. The rest of our gear
is packed for our flight out on Sunday.

August 16, 2009

We spend the morning on a walking tour around Igloolik, soaking
in the last hours of being here. We photograph a number of gamu-
tiks, as it has become clear that in some way, we will build from the
gamutik in our future designs. It's a proven technology over the ice,
and we saw dozens of them in all shapes and sizes. We even saw
one being used to move a boat over land, pulled by an ATV.

Our flight takes off for Iqualit without a hitch, and we're
all simultaneously sad to leave the island and excited for the next
phase of the project. We spend the flight making lists of things we
brought that we didn’t need, things we wish we would have had,
and most importantly, what to do next. The architectural jury will
meet soon, and we can move forward with our ideas and build
upon some good ones, which will hopefully be included in the sub-
missions we have received.

9
VFR stands for visual flight rules in aeronautics. Air traffic
in remote areas uses a specific set of predefined frequen-
cies to announce their positions so other traffic is aware
that they are indeed there.
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Igloolik... C-ASTRAL BRAMOR UAV instant tactical orthophoto,
August 15, 2010 — Detail
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sailing to the Bering Strait. He was also
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