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INTRODUCTIO N 



You have just finished the last of the paperwork and have been issued 

your departure instructions. Anything personal you want with you for the 

next year is in a neat pile being loaded into the plane. The adrenaline in 

your stomach has you nervous but yet ecstatic about fulfilling an age-old 

need to go where few men have been before. To be in a relatively unknown 

place where many have died and man has been unable to impose his 

integrity on the environment even with technology. The realization that 

you are finally going there overshadows all your feelings about leaving what 

and who you know for the next year. 

The tent structure is only 10 by 10 with the only sounds being the 

blasting of an outdated furnace and the 50 mile per hour wind that is trying 

to blow your home' halfway across a continent. You scrape the quarter inch 

thick ice from the only window in the place and peer out. From the distance 

that you can see, you don t know if it is dark outside or if somebody painted 

the window black. You recline on your favorite cot to have another shot of 

Jack Daniels from a bottle whose label you have memorized from reading it 

all the time. You gaze at the clock, it is 3 o'clock ... in the afternoon. 

The mixed feelings about being in Antarctica through the winter 

become obvious very fast. The summer months are filled with work, things 

to see and do and thus make it an adventure to be there. Throughout the 

year, however, there needs to be a place that is relaxing, while at the same 

time stimulating, and mostly just always there. 

More than one thousand Americans work in and around Antarctica 

each year in the United States Antarctic Research Program. The largest 

share of these people are not scientists or researchers but support people 

that keep the complex at McMurdo Bay functioning all year round. Due to 

the ever-increasing interest in Antarctica by researchers, more people are 



needed for support, which in turn, has created the need for updated 

facilities, not only in scientific endeavors, but also in recreational facilities. 

This is the basis for this thesis project, to design a multi-use recreational 

center in Antarctica. 





"All functions on the world are those of 
existing things. From their functions I 
know they possess substance. Function 
exists to become effect, and substance 
exists to become nature and feelings. 
Both substance and function exist, and 
each depends on the other to be 
concrete." 

Wang Fu-Chin 

The aim of this thesis project, on a personal level, is to explore and 

possibly find a median in architectural design which combines the artist s 

egotism and the methods of the pragmatist in solving the problem of 

designing a recreational facility in Antarctica. 

The directness of satisfying the artist s ego is not one of disrespect to 

him, but rather a feeling that the artist usually works alone. There is no 

audience applauding for a pencil stroke or an airbrush wash. There is no 

laughter at an area of crosshatching, nor are there tears when the wrong 

combination of red and blue turn a muddy brown rather than a sombre 

ochre. There are no long lines of admirers, no floral bouquets, and no 

thunder of clapping. The artist usually has an audience of one, himself, and 

must perform in a virtually empty theatre. By the time others join to view 

the work, it is too late, the artist has moved on to another project which 

engulfs his mind and attention. 

My first reason for pursuing this goal is one wherein, owing to no 

specific design methodology, I am interested in looking into different 

theories and this is one of the few chances left to delve into a design process 

in this type of academic atmosphere. Secondly, I was prompted to continue 

in this direction after reading Associate Professor Robert T. Meeker s paper 

entitled 'The Psystem Paradigm: Using Game and System Theories in 



Architectural Programming". This paper suggests a viable solution to the 

above problem in terms of programming and problem solving to accomodate 

everyone involved in the program. The system suggested is to outline in 

matrix form, all of the expectations from the environment, building usage, 

materials and the users. Conclusions about each of the categories begin to 

become evident as to their individual and combined impact on the design 

strategy to be used by the designer. These ideas then coagulate into a solid 

base from which to draw upon in the design of a building, while still leaving 

space for the designer to add his personal preferences to the design. 

The project I am attempting this with came about because of my 

interest in Antarctica. The building, per se, came about through research of 

the area and the need for a multi-purpose recreational facility for the people 

working in Antarctica. 

Merely from the fact that this project is set in Antarctica, it lends itself 

to the ethereal aspirations of the artist because there is little, if anything, to 

draw upon in the existing built environment. There are no historical 

references to ellaborate on that are indigenous to the continent, nor has any 

of the built environment been subjected to the need of aesthetics, until now. 

Aside from being a "nice" building, this one might be entrusted with the task 

of introducing an aesthetic vocabulary to the area that may become the 

norm rather than the exception. 

Where the artist is more interested in exploring and expanding on 

ideas, the pragmatist wants to systematically solve the problem functionally 

and economically. Due to the severe environmental conditions surrounding 

this project, it seems to appropriately pledge to the pragmatist a real 

problem to solve. 



The way in which different materials are assembled as to deter the 

debilitating effects of the weather conditions is a major functional issue. 

Another principal problem comes from the fact that all materials must be 

transported to the site. This raises the question as to whether a pre­

fabricated or a built-on-site method should be used in conjunction with the 

implied modular system due to regulated lengths and sizes in materials that 

can be shipped. 

It becomes obvious that any solution to this project must be based 

largely with the considerations of weather and economics in mind, without 

forgetting about the artist s expectations. 



The definition from Bacon s Design of Cities: 

"Architecture is the articulation of space as 
to produce in the participator a definite space 
experience in relation to previous and anticipated 
space experiences. 

seems an appropriate place to start from while designing this project, with 

the addition of the need for some personal input from the designer to mark 

it as his work. 
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The program for this project is an understanding of the possible needs 

and very probably wanting by the users for the spaces provided. It is 

designed to accomodate both the physical and mental attitudes of the users 

during the peak capacity of the area. Some spaces are provided, however, 

with the minimal number of users in mind. An attempt is made to cover 

many different forms of recreation to be included in one program. 

PROGRAM 



PROGRAM 

A. Rooms 15,200 SF 
38 rooms w/average net area 400 SF each 

B. Support 11,050 SF 

1. Employee lounge 400 
2. Main desk and management 550 
3. Foyer 950 
4. Storage 2,000 
5. Linen storage 650 
6. Laundry 700 
7. Receiving loading 800 
8. Carpentry shop 480 
9. Plumbing, electrical, lighting shop 420 
10. Trash compaction 450 
11. Garden 1,000 
12. Shop 650 
13- Plant & soil storage/pool equipment 2,000 

C. Food/Beverage 7,400 SF 

1. Restaurant 6,500 SF 

4,200 
250 
450 
400 

1.200 

800 SF 

100 

16,430 SF 

1. Bowling 6 lanes (26 x 100) 4,480 
2. Billards room - 6 tables 1,800 
3. Bar/lounge 5,600 
4. Indoor golf 2 (19 x 9) 350 
5. TV room 1,800 
6. Reading room 400 

a. Seating 200 people 
b. Office 
c. Pantry 
d. Stewards 
e. Food storage 

2. Grill 

a. Storage 

Leisure 



7. iMovie theatre 2,000 

E. Health Swimming 23.020 SF 

1. Pool 3.500 
2. Racquetball courts 2 (46 x 23) 3,050 
3. Mens locker room 1,900 
4. Wo mens locker room 1,500 
5. Nautilus 900 
6. Baksetball/running court 10,000 
7. Check-in 270 
8. Equipment storage 700 
9. Outdoor pool 1,200 

Net Area 73,100 SF 

F. HVAC <a 15% of Net Area 10,965 SF 

G. Structure 5% of Net Area 3,655 SF 

H. Circulatiion 30% of Net Area 21,930 SF 

Total Gross Area 109.650 SF 
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Climate: 

Even though the continent contains some of the most severe weather 

conditions in the world, there are a few havens from the worst of the 

onslaught. McMurdo Bay enjoys the luxury of being on the coast and is just 

far enough from the pole to receive a toned-down version of the harsh 

climate. Granted, it's not the "banana belt", but temperatures do reach 45 F 

when the sun hits its zenith of 37 above the horizon in January. The fact 

that is is located at 77 30' north latitude is enough to guarantee at least some 

sunlight for all but three months out of the year. 

The precipitation is typical of most of the continent with less than two 

inches per year. Although the snow may drift as much as ten feet in a very 

short time in the winter, it is melted by the spring weather in October 

leaving barren rock exposed. 

The average wind speed is 11.5 m/h is deceiving in that there are 

winds up to 80 m/h periodically throughout the year which raise the calm 

readings to this substantial average. 

Although temperatures do go fairly high in mid-summer, they 

plunged down to a -56 F reading in mid-winter, keeping the average 

temperature at about 0 F. 

The preceding data was merely an outline of the climatic conditions 

surrounding the area. For more specific information corresponding to 

specific months, see the following charts and diagrams. 
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Physical Description 

Antarctica: 

Antarctica, the continent lying about the South Pole, has an area of 5 4 

million square miles - making it larger than the United States and Mexico 

combined. An ice sheet reaching 15,670 feet (nearly three miles) in 

thickness covers all but about two percent of this frozen continent. 

The ice slowly accumulated over a period of some 13 million years. 

Ironically, the interior of Antarctica is one of the worlds major deserts, with 

the precipitation (if it were melted) averaging one to two inches of water a 

year. 

Antarctica is the coldest continent. The worlds record low 

temperature of -128.6 F was recorded there. The mean annual temperature 

of the interior is -70 F. Along the Antarctic Peninsula, temperatures as high 

as 5^ F have ben recorded. 

The coasts of Anarctica are the windiest places in the world; gusts 

have been recorded at nearly 200 miles an hour. 

Some 200 million years ago Antarctica was joined to South America, 

Africa, India, Australia, and New Zealand in the single large continent 

Gondwana. There was no ice sheet, the climate was warm, and trees and 

large animals flourished. Today, only geological formations, coal beds, and 

fossils remain as clues to Antarctica s temperate past. 

Surrounding Antarctica are the southern parts of the Pacific, the 

Atlantic, and the Indian Oceans. Sea ice to ten feet thick forms outward from 

the coast. In summer the ice occupies less than two million square miles. 

But in winter it is a wide belt, impenetrable even by icebreakers, whose area 

of eight million square miles exceeds that of the continent itself. 



Life has a tenuous hold on Antarctica. The ice-covered interior 

supports no life at ail. Bacteria and yeasts have been recorded on exposed 

rocks 183 miles from the South Pole. Lichens and mosses occur in a few ice-

free areas, particularly near the coast, and two flowering plants grow along 

the Antarctic Peninsula. Native land animals are limited to 76 species of 

insects, most of which occur nowhere else but Antarctica. 

The cold ocean waters are rich in nutrients and produce an immense 

amount of phytoplankton, which supports large populations of krill, fishes, 

birds, seals, and other animals. In summer, birds (particularly penguins) 

and seals come ashore to establish rookeries and breed, but they get their 

food from the sea. 

Ross Island: 

Ross Island is one of the most fascinating places in Antarctica. The 

island is of volcanic origin and is situated at a latitude of almost 78 South. It 

is roughly triangular in shape and some forty-five miles wide and an equal 

distance long. It contains the continent's largest and most active volcano, Mt. 

Erebus. Being 12,450 feet high, the volcano is readily seem from McMurdo 

Bay which is at sea level. 

On the western side of the island at Cape Royd s, harbors a group of 

Adelie penguins in the world s southernmost penguin rookery. At Cape 

Evans, several miles south of Cape Royd's, is the world s southernmost skua 

rookery and on the eastern side, on the ice shelf just off Cape Crozier, is the 

world s southernmost Emperor penguin rookery. Ross Island thus became 

one of the most important places in the Antarctic to see and study penguins. 



McMurdo Bay: 

The southern end of the island contains the world's southernmost land 

that is accessible by ship, McMurdo station, which is also the largest and 

most populous station. The station is also the prime logistic base for inland 

stations and is the center of the nation s scientific research in Antarctica. 

McMurdo is built on bare volcanic rock which is the furthest south 

solid ground that is accessible by ship. Although it sports landing strips on 

floating sea ice and on shelf ice, has its own bay and a helicopter pad, it did 

not come into existance overnight. In 1955 the base was established for the 

continent-wide scientific activities of the International Geophysical Year of 

1957-58. At that time the base consisted of ten one-man tents and thirty 

two-man tents. Today there are approximately 85 buildings in the area; 

however, most of them are for either storage or support facilities. 

People visiting McMurdo are very fortunate to be intimately exposed 

to a profound sense of the Antarctic past and to the influence of heroic times 

and men. This was the first place men actually stepped foot on the continent 

in 1841. In this respect, it surpasses any other place on the continent. 





Site Selection: 

The placement of this building came about through site analysis 

studies distinguishing this site from others due to proximity to roads, paths 

and the help of the existing complex. During the summer months there are 

few problems moving around and through the complex except during 

occassional ground blizzards, however, the darkness of winter combined with 

the snow makes going from one building to the next frequently life 

threatening. The Oasis site is located 100 feet from the main logistics 

building/mess hall and 200 feet from the general housing dormitories. This 

puts it within the 250 foot radius that is the average visibility distance 

during the winter. 

The main road through the complex, from the boat loading to the New 

Zealand complex 20 miles away, runs directly behind the Oasis making it 

accessable from outlying points in the complex. To the west of the Oasis is 

the logistics building which combined with the main road, already forms a 

kind of central space which is only seen in plan except for the post office hut 

which sits at the intersection of the space. 

By placing the Oasis on this site a more comprehensible center is 

formed in the complex area which is at present, an ambiguous center in that 

it only has presence due to the post office. 

The decision on the site selection was not only a planning response but 

also a climatic response. With the prevailing winter winds out of the west , 

and usually only 8 to 10 feet off the ground, the logistics building acts as a 

wind break for the Oasis. This makes travel between the logistics and 

housing buildings easier all year round with the recreational building 

blocking out the prevailing easterly winds in the summer. 



The solar consideration for placement of this building had little 

relevance in the matter. The sun at this latitude has almost a circular 

pattern moving through the summer sky, illuminating almost every angle 

around a building. The sun's altitude being only 37 degrees maximum above 

the horizon leaves little opportunity to take advantage of a direct solar gain 

except on a north facade, and then only 3 months out of the year. 

The site was selected from these basic criteria, thereby making it a 

prominant building in the complex aside from its large structural stature. 



DESIGN 

CONSIDERATIONS 



User Identification: 

The people who are in Antarctica are there because they want to be. 

There are no prison work camps or isolation from society because of politcal 

affiliations as in Siberia. These people are scientists, Naval personnel or just 

adventurous individuals who are seeking something of themselves in the 

desoluteness of Antarctica. 

The main populace is made up of individuals in their late twenties 

thru mid-thirties. These people are there for support of the scientific 

endeavors and the functioning of the whole complex in general. It requires 

approximately four people to maintain one scientist in his work, whether 

they work directly under him or on the running of the complex. These 

people have to be diversified in their skills to maintain a smooth operation 

of the facilities. Many times one person will be required to be able to assist 

in labs and then work on machinery of some sort. 

The people here sign on for a year which means spending 4 months in 

total darkness with little to do but sleep and drink. Everyone must go 

through extensive testing before embarking upon their stay, which includes 

a physical and psychological evaluation to determine what your odds are of 

lasting out the year without becoming an alcoholic or going mad from 

isolation. This testing eliminates many people that one would imagine being 

there, such as the criminals looking for a haven or people who just despise 

the human race in general. 

For many years the population was exclusively male, however, there 

is at present a 75 to 25 ratio of men to women. The predicted ratio will 

reach a 60 to 40 ratio with the increased interest in Antarctica and the 

monitary incentives now being established. 



These people are hard working, adventurous and maybe, by some 

people s standards, a bit tinged. In any case, they are there and need a place 

to relax and keep their sanity intact. This project was designed with these 

people in mind, with the thought that it is just the kind of break they 

deserve during their stay in Antarctica. 



The recreational facility will be managed and funded by the National 

Science Foundation. The NSF is an independed Federal agency that was 

established in 1950 after the many contributions it made to the field of 

science and technology during World War II. The personnel would be 

working directly for the NSF rather than out the research based foundations 

at McMurdo. 

The oversight and maintenance of the building would be from persons 

who are working there already except for possibly the top supervisory 

position which could be filled by someone willing to stay on for a 5 to 7 year 

stay rather than the typical 1 year. The people staying here could make 

extra money or it could be written into their usual duties that are 

established before they leave for Antarctica. 

The supplies for the facility would be maintained much as they are 

now - with a stockpiling during the summer months and then an air drop 

during the winter. The added cost could be balanced by charging minimal 

fees for the use of the facility or a barter system for time working. 



Parti: 

The need for a large open space became a major goal to accomplish in 

this building through the already discussed research. This, in turn, became a 

major focus for the parti development. With this as the only criteria, an 

infinite number of solutions arise without constraints. My interest in this 

project was not only one of designing for plan and elevation sake, but to 

include a structural system that was feasible on this site rather than a 

suggestable solution. At this point, a building that addressed the climatic 

issues also seemed appropriate, which implied a building "pile" rather than a 

stretched meandering building. 

The solution to these issues then became a matter of making it "work". 

In the sense of circulation, massing, and a particular character to the spaces 

included in the program. The parti is straight forward and not unique, 

howTever, it was versitile enough to allow for the personal design of the 

spaces as they related to function and character that was bestowed upon 

them. 
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Atrium: 

The idea of being closed up in a small area for a lengthy time has 

already been put forth, however, a solution was not suggested. The feeling 

of entrapment becomes a major problem when dealing with a 68 day period 

of darkness that leaves a person nothing to do or see outside of his 

immediate location. There is nothing to do outside in the winter in 

Antarctica and even less to see. The need for a large open space becomes a 

vital design element in this type of recreational facility. Being able to look 

across a 150' space that is well lighted will help in keeping down the 

depression felt during the winter. 

Studies by George Brainard of Jefferson Medical College in 

Philadelphia show that there is a direct correlation between winter 

depression and the amount of light and open space a person has. By limiting 

the volume around a person and depriving them of sunlight the pineal gland 

at the base of the brain secrets melatanin, a sleep inducing hormone which 

seems to depress both mood and mental agility. To help diminish this 

hormonal production, a feeling of outdoors and the use of blue-green tinted 

light cut melatonin the most. 

This study, combined with the isolated atmosphere, led the atrium 

into a forefront consideration in designing this facility. 
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PRECEDENTS: 

The precedent studies which most influenced this project are 

on the following pages. The first being the Waves at Blackburn, 

which upon opening set new design standards in this type of 

building program. The reason it is included here is because of 

the overall ambience it projects which this project would like 

to carry through with. 

The second is the Sainsbury Centre for the Visual Arts, by 

Foster Associates. This building became of importance due to 

the fact that it used a different panel construction to modular­

ize the total project. 

The third study exist here because of the space frame const­

ruction, which can clearspan the needed distances in this project 

The building is the Vancouver Government Complex. 



The Waves at Blackburn, which opened in 
August, is perhaps architecturally, the most 
exciting of the new generation of 'leisure 
lagoons' offering the very latest in leisure 
water features and activities. 

Unlike most leisure centres, which are for 
suburban sites or on the edge of town. The 
\ \  aves  i s  r igh t  in  the  cen t re  of  town,  U,  5 ,  
and the architects have produced a building 
of rare architectural quality and civic 
dignity. The product of an enlightened 
client and caring, responsible architects, the 
building promotes a higher quality of 
architecture for this type of building. It is a 
move away from the low cost, often blind 
boxes, filled with exciting features but 
cheap materials, which dominated the 
previous generation of leisure pools 
and many of the recent 'round the 
corner' facilities. 

Progressive patronage 
The Borough of Blackburn has always been 
a progressive authority, pioneering, in the 
1960s, one of the first central area 
redevelopments where architecture and 
civic design mattered. Its brief for The 
Waves called for a building of excellent 

Finishes, furniture and fittings 
The standard of finishes is of a higher 
specification than normally found in local 
authority controlled leisure pools. This will 
undoubtedly assist in keeping maintenance 
costs low. Finishes include special non-slip 
mosaic tiling, high impact coloured glass 
changing cubicles, shot blasted fairfaced 
blockwork and special aluminium plank 
ceilings. Difficulties have been experienced 
with some of the glazed floor tiling as users 
have slipped in hurrying from one area 
to another. Carpet runners have had 
to be strategically placed to overcome 
this problem. 

Furniture and fittings have been carefully 
selected and planned to complement and 
enhance the overall interior design. Here 
again the specification is much higher than 
normal; for example, reception counters 
and cafe tables and counters, are all made 
from solid laminate. The interior has 
benefited from the architects' involvement 
in this aspect, a factor not always 
recognised by clients. 

Structure 
A structural steel frame was chosen so that 
the roof could be erected at the earliest 
possible opportunity. This allowed all other 
building operations, including the formation 
of the complicated free form pool and 
reinforced concrete slab, to continue 
without interruption, thus keeping the 
building programme to a minimum. 

The frame is made from high yield steel, 
to reduce bulk, and has been designed 
deliberately as an exposed element. It is 
now generally recognised that modern paint 
specifications are well able to withstand the 
rigours of a corrosive swimming pool 
environment and that exposing the 
structure is better than hiding it behind 
ceilings—where any corrosion that occurred 
would not necessarily be seen. The saving in 

standard of appearance and construction 
which would make a positive contribution to 
the townscape—a building to promote 
Blackburn. 

Before establishing the initial brief and 
appointing the architects, the council 
carried out an extensive survey at home and 
abroad so that its officers became fully 
attuned to the latest in leisure thinking. 

After this thorough investigation it was 
no surprise that the council appointed in 
1983, the architects Faulkner-Brown Hendy 
Watkinson Stonor—a practice with solid 
experience in leisure buildings (AJ 13.3.85 
p73). Faulkner Browns, as the practice is now 
known, designed the first leisure pool in the 
UK at Bletchley in 1974 and has since 
completed seven more, with nine currently 
under construction and a further seven on 
the boards. Add to this its involvement with 
traditional sports facilities over a period of 
almost 25 years and you have a practice 
whose experience and expertise in this field 
is almost second to none. It is also 
distinguished by its continuing search for 
innovation, and by its belief that quality 
in leisure buildings not only pays, but 
is essential. 

the cost of ceilings and pressurised voids, 
along with the elimination of difficulties 
often experienced with their construction, 
makes it hardly suprising that the 
majority of leisure pools now have such 
an arrangement. 

Seven steel V beams, varying in length up 
to 44 m, span the pool hall diagonally. At 
the main window wall a curved truss acts as 
the other diagonal of the building plan, 
framing the ends of the V beams and 
mirroring the curved glazing, 17. On two of 
the perimeter walls, vertical lattice trusses 
stiffen the blockwork walls, and these are 
connected to the roof perimeter truss by a 
sliding coupling. At the fourth wall, facing 
the main street, a series of independent 
flying steel buttresses prop the blockwork 
and express the stepped motif of the 
glazing, 18, 23. 

The roof is highly insulated, (with a 
U-value of 0-3W/m2°C) modelled on 
Scandinavian lines, and is finished 
externally in a silver powder-coated metal. 
The structural aluminium deck exposed 
internally is perforated to provide acoustic 
absorption. The exclusion of secondary steel 
purlins gives a clear and uncluttered soffit. 
Hermetically sealed triangular rooflights 
run at right angles to the main trusses. 

Services 
Heating to the building is provided by 
perimeter coils and zoned air-handling units 
served by two modular gas boilers. The 
ventilation plant and trunking is accepted 
by the designers as an important visual 
element and left exposed. High insulation 
values and a heat pump satisfy energy 
conservation needs, allowing for heat 
recovery and recirculation (see p45). The 
heat pump aiso controls humidity levels. 
Ventilation rates are adjustable in the pool 
hall to suit occupancy levels, thereby 
affecting further savings. 
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The energy demands to maintain pool water 
temperature of 29°C, air temperature of 
30°C and a relative humidity of 50 per cent 
are considerable. Add to this the need for 
larger than normal quantities of fresh air 
and a substantial hot water supply for 
showers and it is clear that great care needs 
to be taken in the design of the building and 
its mechanical and engineering services 
if energy costs are to be kept at a 
reasonable level. 

The following passive measures have been 
built into the fabric and the engineering of 
the scheme: 
• a compact building form with only 15 per 
cent overall glazing in the roof and side 
walls. Glazing has been distributed 
strategically to allow for good daylighting 
(rooflight and clerestory) and a panoramic 
view in and out of the building (the 
serpentine wall) 
• ozone treatment to the pool water 
reduces the amount of chlorine needed for 
sterilisation. This enables more air to be 
recirculated and reduces substantially the 
corrosive quality of the swimming pool air 

• two separate air handling plants provide 
options for the control of the spectator area 
at a different temperature from the pool 
hall and thus produce economies in running 
the plant overnight. 

The most cost effective piece of 
equipment adopted for heat reclaim is the 
heat pump. Primarily it dehumidifies 
the extracted air and provides either heat 
to the pool air or pool water system 
as required. This system, geared to run 
around coils, fully modulating fresh air 
dampers and reduced air volume on night 
set-back conditions, offers a most cost 
effective solution. 

Exact consumption figures are not yet 
available for the pool; however, preliminary 
monitoring would indicate that energy 
savings in the range of 25 to 30 per cent 
over more conventional design solutions 
will be possible. If one compares this 
building with some of the earlier pools of the 
1950s and 1960s, then energy saving of 50 
to 60 per cent is not unbelievable. 

For further information on heat pumps 
for pools, see AJ 24.3.82. 
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The metal-skin technology 

2 of Foster Associates 
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f fin his speech accepting the Royal Gold Medal in 1983, Norman Foster 
| told the RIBA that his design owes much to pragmatism and 
| intuition—two words well-chosen to encapsulate the creative force 
| behind his work. Intuition most certainly inspires that part of the work 

that imparts an uplifted sense of balance, volume, light, and space to 
the architecture. Intuition also plays no less a role in the technological 
approach to building that is one of the hallmarks of his work. Norman 
Foster and his associates have a feel for the right use of materials, a 
feel that is made to work within the pragmatic boundaries of current 

4 building. . 
v •« Foster Associates' involvement witK material technology is 
I fundamental to its practice, making the firm somewhat atypical among 
* architectural firms. Because*the buildings are assemblages of well-. 
I understood, clearly articulated construction pieces, to design better! the 
?' firm has cultivated a thorough grasp of mechanized production-—a 
^ command of the industrial process and materials has served it well, 
i Whether the need is for an insulated metal panel, ah interior window 

shade, or an office table, when no existing architectural component ; • 
fulfills an established design criterion, the architects'are able to invent, 
or at least innovate, one with relative ease. As Foster has said, "Much 

s of our work centers around a deep concern with how a building is made, 
| -with craftsmanship and tender loving care." Design collaboration 
| between the architect and industry is one way in which that concern is 

I realized. 
Three projects in England by Foster Associates follow—-the much 

publicized Sainsbury Centre for the. Visual Arts, the Renault Parts •; 
§ Distribution Centre, and IBM's Technical Park at Greenford—-offering a 

closer look at how their metal panel systems were conceived and 
executed. As with most buildings, long-range performance and ' 
construction economics were key factors in the design formula. 
Economics dictated the extent to which the architects could be directly 

• involved with product design from within industry. These three projects 
! show a range of involvement—from specifying stock items, to product 

I design per se. \ 
||j, At the IBM installation (facing page, lower right) a standard, flat-
itibbed sheathing was used for the planar expanse of the wall. The ~~ 
£#£ ' • - - - L 
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placement of bolted attachments; and surface color, but otherwise had 
Î do hand'in the product (The ribbed corners aClBM are another matter, i 
see pages 136-137.) The panel system devised for thei Renault Centre | 

w left) is a unique assembly, btii ̂  comprised of standardv 

ponents. The perforated muUions,' rieoprene gaskets, and metal i 

panels sandwiching rigid insulation were assembled on site. The one 
nonstandard member in the cladding system is the exterior sheet met 
The tooled ribs were profiled especially for the project by the architec 
for the sake of the surface esthetic. 

Work on the Sainsbury Centre (top) entailed significant involvemen 
in product design. The metal-panel system's development had much t< 
do with concerns for the building's stringent interior requirements. 
First, the space was to be top-lit. Second, the building was to be capat 
of maintaining a controlled air quality without relying on elaborate 
mechanization. The roof represented a major concern too, as it would 
no less visible on the site than the walls and, therefore, should be 
attractive. And of course, it shouldn't leak—no roof should, but any 
leakage directly above priceless artifacts could result in irreparable 
damage. Since leaks most often occur at penetrations, the architects 
designed out all penetrations with a series of modular panels set into: 
continuous grid of gasketing that rises from grade across the roof, ar, 
back down to grade. (Using such panels for the roof is, quite possibly, 
one-of-a-kind application.) Too, there was a desire for interchangeabili 
that led to the design of its noninterlocking panel in metal or glass. TV 
ingenious web of neoprene gasketry that visually functions as a 
shadow joint ties the system together in bas relief. Finally, there was 
no metal product on the architectural market that could smoothly tun 
the face of a thin metal sheet to make the deep reveal determined by 
the requisite thickness of insulation. Although the firm often turns to 
the automotive and aviation industries when backed into a technologic 
corner, the solution to this metal panel came from the sector of the 
aluminum industry that works with super-plastic alloys for the 
manufacture of complex machine parts and (of all things) fireplace 
screens. 

In the end, the cladding system at the Sainsbury Centre generated 
innovations in gasketry, panel fabrication, and attachment Credit for 
these innovations and those in other projects owes much to the 
teamwork among varied manufacturers, contractors, engineers, and 
architects, all willing to experiment with well-defined practical ends as 
a goal. Results are as dazzling as they are pragmatic; and they stand i 
compelling testimony to the ongoing strength of the modern movemer 
with its concern for pushing at the progressive boundaries of 
appropriate craftsmanship and engineering. Although a building will 
never be a work of architecture solely on the basis of its technology, th 
projects of Foster Associates serve as reminders that without 
continuously evolving technique, there can be no contemporary 
architecture at all. Darl Rastorfer 
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The building systems for this project include structure, glazing and 

climatic considerations. The water used for cooking, showers, and drinking 

comes from a desalination plant at the complex. Electricity and waste 

removal is also readily available at the site via above ground piping systems. 

The water for the pools will be supplied by natural hot springs that are in 

the area which have a low sulphur content and a temperature reading of 

approximately 175 degrees Fahrenheit. 

Antarctica is owned by no one nation and thereby each nation 

establishes its own codes when dealing with construction. The McMurdo 

Bay area is occupied by the U.S. and, therefore, uses the current UBC manual 

as a guideline in cooperation with any standards set by the National Science 

Foundation. 

This section deals primarily with the exterior skin of the building 

while considering construction materials and techniques. 

BUILDING SYSTEMS 



Double Wall System: 

The extreme low temperatures are the dictating factor for the use of a 

double wall system. It is not recommended that any steel or aluminum be 

allowed to penetrate both an exterior wall and a wail to be used in a 

habitable space. The temperature change from a -40 degree Fahrenheit 

ouside to an interior temperature of 70 degrees Fahrenheit would cause 

contraction in materials and all materials, having different coefficients of 

expansion would pull away from each other. This at least would make the 

building susceptable to air penetration from the outside and, at most, a 

structural failure. 

To isolate the structure and the exterior wail from the interior, this 

system is modeled after Foster's Art Center building in England, which seems 

to be effective towards this end with relation to an isolated panel system. 

However, rather than using a tubular system that allows for functional space 

between the structure, this building is putting forth a system of steel 

columns that will act as both structure and support for the aluminum panels. 

The columns are supported at the ground level by precast concrete pads, the 

method currently used for foundation support in this area. The volcanic 

nature of the ground requires this because it is costly and time consuming to 

excavate for pile footings. 

The column system is designed on a 20' or 40 bay layout, according to 

the amount of clear span required. A larger bay may have been used except 

for the fact that 40' is the maximum length that anything can be shipped to 

the site semi-economically. The weight is of little concern leaving the length 

to be the dictating factor when dealing in shipping materials. Once the 

materials are on land there is adequate machinery to handle them 

throughout the construction stage. 



A steel stud wall will be insulated from floor to floor, minimizing the 

amount of air penetration and forming a thermal break from the insulated 

exterior wall. This interior can then take on the finished surfaces that are 

required for that space. 



Double Window System: 

Due to the sub zero temperatures, a double glazing system is to be 

used throughout the building with the exception of the space frame. The 

outer most glazing should have a high R value due to condensation between 

the windows and to prevent as much heat loss as possible. The innermost 

glazing will consist of a glazing that is impregnated with electronic 

polorization capabilities, which will allow the user in a space the opportunity 

to adjust the amount and quality of light desire in that space. This becomes 

essential when dealing with the 5 months of 24 hour a day light. 

Three separate zone, are integrated in each glazing panel which relate 

to the users desires for lighting at the sitting level, standing level or 

overhead zone. This panel is 5 -6' high and breaks down into three 

horizontal mullions 1-8" each which relate to the above zoning. A 3-3 

panel is placed above and below the glazing panel to acquire an overall 

heighth of 12', which is the floor level between stories. 

A separate panel that allows for placement of windows on either end, 

in the middle or a combination of the three is used to allow for diversity in 

glazing placement. This panel also allows for a small or large amount of 

glazing to be used depending upon the amount required in a space. 

The varied sizes of panels are necessary when dealing with a set panel 

size in order to be diversified enough to be applied to the various functions 

of separate spaces. One draw back from all of this diversity is that the 

combinations of each become so numerous that it becomes difficult to design 

a layout for a large building that is comprehensive to the rest of it. 



Panels: 

The panels that are to be hung from the structural system on the 

exterior are 6' by 10' extruded aluminum with an enamel coating. This 

panel will also contain a preformed insulating material making the overall 

thickness 4 1/2 wide. 

The panel's dimensions originated from both the structural layout and 

the decisions on the glazing units. The 6 height comes directly from the 

previously written about glazing panel. The fact that it filled the full 12 

between floors suggested that half of that height would be appropriate for a 

joint line to break up the facade. A full 12' may have been used, however, to 

maintain a human scale with respect to the overall height and massing of the 

building a 6' panel becomes more appropriate. The 10' dimension comes 

from the fact that is spans half way between the structural columns and the 

minimal thickness of the panel itself would require more mass and internal 

support to span the full 20'. 

A network of extruded aluminum channels will be the connection 

points for these panels to the structure. A neoprene ladder gasket is 

inserted along all seams to prevent air and water infiltration. The panels are 

bolted onto this frame from the inside with the panel having a pre-fit 

threaded connection. 
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Upon completion of this project I find myself firstly tired and secondly 

both ecstatic and depressed. It's the end of five years, sometimes too long 

and sometimes too short. I've learned much from the professors here and 

from my own accomplishments and failures, but somehow it seems like only 

the beginning of my education. At best, Ive finally finished a goal I set for 

myself five years ago. At worst, I've made friends whom I hope not to lose 

track of over the years. Above architectural learning, I've found out more 

about people in general, whether good or bad. Ive had my say on the topics 

that concern this project, and right now* these are the only things that seem 

to matter. 
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APPENDIX 1 
Antarctic Treaty 

(complete text) 

[S igned  I  December  1959  a t  Wash ing ton ,  D .C . ,  by  the  12  na t ions  l i s t ed  in  t he  p reamble . ]  

[En te red  in to  fo rce  23  June  1961 ;  t he  12  s igna to r i e s  became  the  o r ig ina l  12  consu l t a t ive  na t ions . ]  

[Consu l t a t ive  mee t ings  have  been  he ld  s ince  the  t r ea ty  en te red  in to  fo rce ,  gene ra t ing  139  r ecommenda t ions  a s  o f  1984 . ]  

[As  o f  Ju ly  1985  four  add i t iona l  na t ions  (Po land .  Fede ra l  Repub l i c  o f  Germany ,  Ind ia ,  Braz i l )  have  ach ieved  consu l t a ­

t ive  s t a tus  by  acced ing  to  the  t r ea ty  and  by  conduc t ing  subs tan t i a l  sc i en t i f i c  r e sea rch  in  An ta rc t i ca .  Ano the r  16  na t ions  

have  acceded  to  the  Anta rc t i c  Trea ty :  Bu lga r i a ,  Ch ina ,  Cuba ,  Czechos lovak ia .  Denmark ,  F in land ,  Ne the r l ands .  Romania ,  

German  Democra t i c  Repub l i c ,  Uruguay ,  Pe ru ,  I t a ly ,  Papua  New Guinea ,  Spa in ,  Hungary ,  and  Sweden .  These  na t ions  

ag ree  to  ab ide  by  the  t r ea ty  and  may  a t t end  consu l t a t ive  mee t ings  a s  obse rve r s . ]  

[Head ings  (unof f i c i a l )  added  by  Na t iona l  Sc ience  Founda t ion . ]  

[preamble] 

The  Government s  o f  Argen t ina .  Aus t ra l i a .  Be lg ium.  Ch i l e ,  

t he  F rench  Repub l i c ,  J apan ,  New Zea land ,  Norway ,  the  

Union  o f  Sou th  Af r i ca ,  The  Union  o f  Sov ie t  Soc ia l i s t  Repub­

l i c s ,  t he  Uni t ed  Kingdom of  Grea t  Br i t a in  and  Nor the rn  

I r e l and ,  and  the  Uni t ed  S ta l e s  o f  Amer ica .  

Recogn iz ing  tha t  i t  i s  i n  t he  in t e res t  o f  a l l  mank ind  tha t  

An ta rc t i ca  sha l l  con t inue  fo reve r  t o  be  used  exc lus ive ly  fo r  

peace fu l  pu rposes  and  sha l l  no t  become  the  scene  o r  ob jec t  

o f  i n t e rna t iona l  d i sco rd :  

Acknowledg ing  the  subs tan t i a l  con t r ibu t ions  to  sc i en ­

t i f i c  knowledge  re su l t ing  f rom in te rna t iona l  coopera t ion  in  

sc i en t i f i c  inves t iga t ion  in  An t rac t i ca :  

Conv inced  tha t  t he  e s t ab l i shmen t  o f  a  f i rm founda t ion  

fo r  the  con t inua t ion  and  deve lopment  o f  such  coopera t ion  

on  the  bas i s  o f  f r eedom o f  sc i en t i f i c  i nves t iga t ion  in  An ta rc t i ca  

a s  app l i ed  dur ing  the  In te rna t iona l  Geophys ica l  Year  accords  

wi th  the  in t e res t s  o f  sc i ence  and  the  p rogress  o f  a l l  mank ind ;  

Conv inced  a l so  tha t  a  t r ea ty  ensu r ing  the  use  o f  An ta rc ­

t i ca  fo r  peace fu l  pu rposes  onh  and  the  con t inuance  o f  in t e rna ­

t iona l  ha rmony  in  An ta rc t i ca  wi l l  f u r the r  the  purposes  and  

p r inc ip le s  embod ied  in  t he  Char i e r  o f  the  Uni t ed  Na t ions :  

Have  ag reed  a s  fo l lows :  

Article I 
[ Antarctica for peaceful purposes only] 

1 .  An ta rc t i ca  sha l l  be  used  fo r  peace fu l  pu rposes  on ly .  

There  sha l l  be  p roh ib i t ed ,  i n t e r  a l i a ,  any  measures  o f  a  

mi l i t a ry  na tu re ,  such  a s  the  e s t ab l i shmen t  o f  mi l i t a ry  bases  

and  fo r t i f i ca t ions ,  t he  ca r ry ing  ou t  o f  mi l i t a ry  maneuver s ,  

a s  we l l  a s  the  t e s t ing  o f  any  type  o f  weapons .  

2 .  The  p resen t  T rea t )  sha l l  no t  p reven t  t he  use  o f  mi l i ­

t a ry  pe r sonne l  o r  equ ipmen t  fo r  sc i en t i f i c  r e sea rch  o r  fo r  

any  o the r  peace fu l  pu rposes .  

Article II 
[freedom of scientific investigation to continue] 

Freedom of  sc i en t i f i c  i nves t iga t ion  in  An ta rc t i ca  and  

coopera t ion  toward  tha t  end ,  a s  app l i ed  dur ing  the  In te rna ­

t iona l  Geophys ica l  Year ,  sha l l  con t inue ,  sub jec t  t o  the  p ro ­

v i s ions  o f  the  p resen t  T rea ty .  

Article III 
[plans and results to be exchanged] 

1 .  In  o rde r  t o  p romote  in t e rna t iona l  coopera t ion  in  sc i ­

en t i f i c  i nves t iga t ion  in  An ta rc t i ca ,  a s  p rov ided  fo r  in  Ar t i ­

c l e  11  o f  t he  p resen t  T rea ty ,  t he  Con t rac t ing  Pa r t i e s  ag ree  

tha t ,  t o  the  g rea te s t  ex ten t  f eas ib le  and  p rac t i cab le :  

( a )  i n fo rma t ion  r ega rd ing  p lans  fo r  sc i en t i f i c  p rograms  in  

An ta rc t i ca  sha l l  be  exchanged  to  pe rmi t  max imum econ-

omy and  e f f i c i ency  o f  ope ra t ions :  

(b )  s c i en t i f i c  pe r sonne l  sha l l  be  exchanged  in  An ta rc ­

t i ca  be tween  exped i t ions  and  s t a t ions ;  

( c )  s c i en t i f i c  obse rva t ions  and  resu l t s  f rom Anta rc t i ca  

sha l l  be  exchanged  and  made  f ree ly  ava i l ab le .  

2 .  In  implemen t ing  th i s  Ar t i c l e ,  eve ry  encouragement  

sha l l  be  g iven  to  the  e s t ab l i shmen t  o f  coopera t ive  work ing  

re l a t ions  wi th  those  Spec ia l i zed  Agenc ies  o f  t he  Uni t ed  

Na t ions  and  o the r  in t e rna t iona l  o rgan iza t ions  hav ing  a  sc i ­

en t i f i c  o r  t echn ica l  i n t e res t  i n  An ta rc t i ca .  

Article IV 
[territorial claims] 

1 .  No th ing  con ta ined  in  t he  p resen t  Trea ty  sha l l  be  

in t e rp re t ed  a s :  

( a )  a  r enunc ia t ion  by  any  Con t rac t ing  Pa r ty  o f  p re -

v ious ly  a s se r t ed  r igh t s  o f  o r  c l a ims  to  t e r r i to r i a l  sove re ign ty  in  

An ta rc t i ca :  

(b )  a  r enunc ia t ion  o r  d iminu t ion  by  any  Con t rac t ing  

Pa r t )  o f  any  bas i s  o f  c l a im to  t e r r i to r i a l  sove re ign t )  in  

An ta rc t i ca  which  i t  may  have  whe the r  a s  a  r e su l t  o f  i t s  

ac t iv i t i e s  o r  those  o f  i t s  na t iona l s  in  An ta rc t i ca ,  o r  o the rwise :  

( c )  p re jud ic ing  the  pos i t ion  o f  any  Con t rac t ing  Pa r ty  

a s  r ega rds  i t s  r ecogn i t ion  o r  nonrecogn i t ion  o f  any  o the r  

S ta t e ' s  r igh t  o f  o r  c l a im o r  bas i s  o f  c l a im to  t e r r i to r i a l  

sove re ign t )  in  An ta rc t i ca .  

2 .  No  ac t s  o r  ac t iv i t i e s  t ak ing  p lace  whi l e  the  p resen t  

T rea t )  i s  i n  fo rce  sha l l  cons t i tu t e  a  bas i s  fo r  a s se r t ing ,  sup­

por t ing  o r  dens ing  a  c l a im to  t e r r i to r i a l  sove re ign ty  in  An ta r -



e t i c a .  No  new c l a i m ,  o r  en l a rgemen t  o f  an  ex i s t i ng  c l a im ,  t o  

t e r r i t o r i a l  sove re ign ly  sha l l  h e  a s se r t ed  wh i l e  t he  p r e s en t  

T rea ty  i s  i n  f o r ce .  

Article V 

[nuclear explosions prohibited] 

1 .  Any  nuc l ea r  exp l o s i ons  i n  An ta r c t i c a  a nd  t he  d i sposa l  

t h e r e  o f  r ad ioac t i ve  was t e  ma t e r i a l  sha l l  h e  p roh ib i t ed .  

2 .  I n  t he  even t  o f  t he  co n c l u s i o n  o f  i n t e rna t i ona l  ag r ee ­

men t s  conce rn ing  t he  u se  o f  nuc l ea r  ene rgy ,  i nc lud ing  nuc l ea r  

e xp lo s ions  and  the  d i sposa l  o f  r ad io ac t i v e  was t e  ma t e r i a l ,  

t o  wh ic h  a l l  o f  t he  Con t r ac t i ng  Pa r t i e s  whose  r e p re sen t a ­

t i ve s  a r e  en t i t l ed  t o  pa r t i c i pa t e  i n  t he  mee t i n g s  p rov ided  fo r  

unde r  Ar t i c l e  IX  a r e  pa r t i e s ,  t h e  ru l e s  e s t ab l i sh ed  u n d e r  

such  ag reemen t s  s h a l l  app ly  in  An ta r c t i c a .  

Article VI 

[area cohered by treaty] 

The  p rov i s i ons  o f  t he  p r e sen t  T rea ty  sha l l  app ly  t o  t he  

a r ea  sou th  o f  6 0 °  Sou th  l a t i t u de ,  i nc l ud i ng  a l l  i c e  she lve s ,  

bu t  no th ing  i n  t he  p r e sen t  T rea ty  sha l l  p r e jud i ce  o r  i n  any  

way  a f f ec t  t he  r i gh t s  o r  t he  exe rc i s e  o f  t he  r i gh t s ,  o f  any  

S t a t e  unde r  i n t e rna t i o n a l  l a w  w i th  r e ga rd  t o  t he  h igh  s ea s  

w i t h i n  t ha t  a r ea .  

Article VII 

[free access for observation and inspection] 

1 .  I n  o rde r  t o  p romo t e  t he  ob j ec t i ve s  a nd  en su re  t he  

obse rva t i on  o f  t he  p rov i s i ons  o f  t he  p r e se n t  T re a t y ,  e ach  

Con t r ac t i ng  Pa r ty  whose  r ep re sen t a t i ve s  a r e  en t i t l ed  t o  pa r t i c i ­

pa t e  i n  t he  mee t i ngs  r e f e r r ed  t o  in  Ar t i c l e  IX  o f  t he  T rea ty  

sha l l  h av e  t he  r i gh t  t o  de s igna t e  obse rve r s  t o  c a r r y  ou t  any  

i n spec t i on  p rov ided  l o r  by  t he  p r e sen t  Ar t i c l e .  Obse rve r s  

sha l l  b e  na t i ona l s  o f  t he  Con t r a c t i ng  Pa r t i e s  w h ich  de s ig ­

na t e  t hem.  T he  names  o f  t he  obse rve r s  sha l l  b e  commun i ­

c a t e d  t o  eve ry  o the r  Con t r ac t i ng  Pa r ty  h av in g  t he  r i gh t  t o  

de s igna t e  obse rve r s ,  and  l i ke  no t i c e  sha l l  b e  g iven  o l  t he  

t e rmina t i on  o f  t he i r  appo in tmen t .  

2 .  I  a ch  obse rve r  de s i gna t ed  i n  a cco rdance  w i t h  t he  p ro ­

v i s i ons  o f  pa r ag raph  I  o f  t h i s  A r t i c l e  sha l l  h ave  comple t e  

f r eedom o f  acce s s  a t  any  t ime  t o  any  o r  a l l  a r ea s  o f  A n ta r c t i c a .  

3 .  \ l l  a r ea s  o f  A n ta r c t i c a ,  i nc lud ing  a l l  s t a t i o n s ,  i n s t a l l a ­

t i ons  and  equ ipmen t  w i th in  t hose  a r ea s ,  and  a l l  s h ip s  and  

a i r c r a f t  a t  po in t s  o f  d i s cha r g i ng  Or  emba rk ing  ca rgoes  o r  

pe r sonne l  i n  \ n t a r c t i c a ,  sha l l  b e  open  a t  a l l  t i mes  t o  i n sp ec t i o n  

by  any  obse rve r s  d e s igna t ed  i n  a cco rdance  w i th  pa rpag -

r aph  I  o f  t h i s  Ar t i c l e .  

4 .  Ae r i a l  obse rva t i on  may  be  ca r r i ed  ou t  a t  an y  t ime  

ove r  any  o r  a l l  a r ea s  o f  An ta r c t i c a  by  any  o l  t he  Con t r ac t ­

i ng  Pa r t i e s  hav in g  t he  r i gh t  t o  de s igna t e  obse rve r s .  

5 .  I  a ch  Con t r a c t i ng  Pa r ty  s ha l l ,  a t  t he  t ime  w h en  t he  

p r e sen t  T rea ty  en t e r s  i n to  f o r c e  f o r  i t .  i n fo rm  the  o the r  

Con t r a c t i n g  Pa r t i e s ,  a nd  t h e r ea f t e r  sha l l  g ive  t he m no t i c e  

i n  advance ,  o f  

( a )  a l l  ex p ed i t i ons  t o  a nd  w i th in  An ta r c t i c a ,  on  t he  

p a r t  o f  i t s  s h ip s  o f  na t i ona l s ,  and  a l l  e xpe d i t i ons  t o  An ta r c ­

t i c a  o r gan i zed  in  o r  p roceed ing  f rom i t s  t e r r i t o ry ;  

( b )  a l l  s t a t i o n s  i n  An ta r c t i c a  occup i ed  by  i t s  n a t i o n a l s :  

and  

( c )  an y  mi l i t a r y  pe r sonne l  o r  e qu i pme n t  i n t ended  t o  b e  

i n t roduced  by  i t  i n t o  An ta r c t i c a  s ub j e c t  t o  t he  co n d i t i o n s  

p r e sc r i bed  i n  p a r ag r ap h  2  o f  Ar t i c l e  I  o f  t he  p r e sen t  T rea ty .  

Article VIII 

[personnel under jurisdiction of their own states] 

1 .  I n  o rde r  t o  f ac i l i t a t e  t he  exe rc i s e  o f  t he i r  f unc t i ons ,  

unde r  t he  p r e sen t  T rea ty ,  and  wi thou t  p r e jud i ce  t o  t he  r e spec ­

t i ve  p o s i t i o n s  o f  t he  Con t r ac t i ng  Pa r t i e s  r e l a t i n g  t o  j u r i s d i c t i o n  

ove r  a l l  o t he r  pe r sons  i n  An ta r c t i c a ,  obse rve r s  d e s ig n a t ed  

u n d e r  p a r ag r ap h  I  o f  Ar t i c l e  VI I  and  sc i en t i f i c  pe r s onne l  

exchange  u n d e r  subpa rag raph  1 (b )  o f  Ar t i c l e  I I I  o f  t he  

T rea ty  ,  and  member s  o f  t he  s t a f f s  a ccompany  i ng  a ny  su ch  

pe r sons ,  sha l l  b e  sub j ec t  on ly  t o  t he  j u r i sd i c t i on  o f  t he  

Con t r ac t i ng  P a r ty  o f  wh ich  t hey  a r e  n a t i o n a l s  i n  r e spec t  t o  

a l l  a c t s  o r  omi s s i ons  occu r r i ng  wh i l e  t hey  a r e  i n  An ta r c t i c a  

fo r  t he  pu rpose  o f  exe r c i s i ng  t he i r  f unc t i ons .  

2 .  W i t hou t  p r e jud i ce  t o  t he  p rov i s i ons  o f  pa r ag raph  I  o f  

t h i s  Ar t i c l e ,  a nd  pend ing  t he  ad o p t i o n  o f  measu re s  i n  pu r su ­

ance  o f  subpa rag raph  1 (e )  o f  Ar t i c l e  IX ,  t he  C on t r ac t i ng  

Pa r t i e s  conce rned  in  an y  ca s e  o f  d i s pu t e  w i th  r ega rd  t o  t he  

exe rc i s e  o f  j u r i sd i c t i on  i n  An ta r c t i c a  sha l l  immed i a t e l y  consu l t  

t oge the r  w i th  a  v i ew  t o  r each i ng  a  mu tua l l y  a ccep t ab l e  

so lu t i on .  

Article IX 

[treaty states to meet periodically] 

1 .  Re p r e se n t a t i ve s  o f  t he  Con t r ac t i ng  Pa r t i e s  named  i n  

t he  p r eamb le  t o  t he  p r e s en t  T rea ty  sha l l  m ee t  a t  t he  C i ty  o l  

Can b e r r a  w i th in  two  mon ths  a l t e r  d a t e  o l  en t ry  i n to  fo r ce  

o f  t he  T rea ty ,  a nd  th e r ea f t e r  a t  su i t a b l e  i n t e r va l s  and  p l ace s ,  

l o r  t he  pu rpose  o f  exchang ing  i n fo rma t ion ,  consu l t i ng  

toge the r  on  m a t t e r s  o f  co mmo n  in t e r e s t  p e r t a i n ing  t o  An ta r ­

c t i c a .  and  fo rmu la t i ng  and  c ons i de r i ng ,  and  r ecommend i ng  

t o  t he i r  ( l ove r nm e n t s ,  measu re s  i n  f u r t h e r an ce  o l  t he  p r i n ­

c ip l e s  and  ob j ec t i ve s  o l  t he  T re a ty  i n c lu d ing  measu re s  

r ega rd ing :  

( a )  u s e  o f  An ta r c t i c a  f o rpeace fu l  pu rpos e s  on ly ;  

( b )  f a c i l i t a t i on  o f  s c i en t i f i c  r e s ea r ch  i n  An ta r c t i c a :  

( c{  f a c i l i t a t i on  o f  i n t e rna t i ona l  s c i en t i I i c  c oope ra t i on  

in  An ta r c t i c a :  
( d )  f a c i l i t a t i on  o f  t he  exe rc i s e  o f  t he  r i gh t s  o f  i n spec ­

t i o n  p rov ide d  fo r  i n  Ar t i c l e  VI I  o l  t he  T rea ty :  

( e )  que s t i ons  r e l a t i n g  t o  t he  exe rc i s e  o l  j u r i sd i c t i on  i n  

An ta r c t i c a :  
( ! )  p r e s e rv a t i o n  and  conse rva t i on  o l  l i v ing  r e s ou r ce s  

i n  An ta r c t i c a .  

2 .  I  a ch  Con t r ac t i ng  Pa r ty  wh ich  ha s  become  a  p a r t y  t o  

t he  p r e s en t  T rea ty  by  a cce s s ion  unde r  Ar t i c l e  XI I I  sha l l  b e  

en t i t l ed  t o  appo in t  r ep r e sen t a t i ve s  t o  pa r t i c i pa t e  i n  t he  mee t ­

i ngs  r e f e r r ed  t o  in  p a r ag r ap h  I o f  t he  p r e sen t  Ar t i c l e ,  du r -



i ng  such  t ime  us  the  Con t rac t ing  Pa r t )  demons t ra t e s  i t s  

i n t e re s t  i n  An ta rc t i ca  by  conduc t ing  subs tan t i a l  s c i en t i f i c  

r e sea rch  ac t iv i ty  the re ,  such  a s  the  e s t ab l i shmen t  o f  a  sc i en ­

t i f i c  s t a t ion  o r  the  d i spa tch  o f  a  sc i en t i f i c  exped i t ion .  

3 .  Repor t s  f rom the  obse rve r s  r e fe r red  to  in  Ar t i c l e  VI I  

o f  t he  p resen t  T rea ty  sha l l  be  t r ansmi t t ed  to  the  r ep resen ta ­

t ives  o f  the  Con t rac t ing  Pa r t i e s  pa r t i c ipa t ing  in  t he  mee t ­

ings  r e fe r red  to  in  pa rag raph  1  o f  t he  p resen t  Ar t i c l e .  

4 .  The  measures  r e fe r red  to  in  pa rag raph  I o f  th i s  Ar t i ­

c l e  sha l l  become  e f fec t ive  when  approved  by  a l l  t he  Con­

t r ac t ing  Pa r t i e s  whose  r ep resen ta t ives  were  en t i t l ed  to  pa r ­

t i c ipa te  in  t he  mee t ings  he ld  t o  cons ide r  those  measures .  

5 .  Any  o r  a l l  o f  t he  r igh t s  e s t ab l i shed  in  t he  p resen t  

T rea ty  may  be  exe rc i sed  a s  f rom the  da te  o f  en t ry  in to  fo rce  

o f  t he  Trea ty  whe the r  o r  no t  any  measures  f ac i l i t a t ing  the  

exe rc i se  o f  such  r igh t s  have  been  p roposed ,  cons ide red  o r  

approved  a s  p rov ided  in  th i s  Ar t i c l e .  

Article X 

[discourages activities contrary to treaty] 

Each  o f  the  Con t rac t ing  Pa r t i e s  under t akes  to  exe r t  appro ­

p r i a t e  e f fo r t s ,  cons i s t en t  wi th  the  Char t e r  o f  the  Uni t ed  

Na t ions ,  t o  the  end  tha t  none  engages  in  any  ac t iv i ty  in  

An ta rc t i ca  con t ra ry  to  the  p r inc ip le s  o r  pu rposes  o f  t he  

p resen t  T rea ty .  

Article XI 
[settlement of disputes] 

1 .  I f  any  d i spu te  a r i se s  be tween  two  o r  more  o f  the  Con­

t rac t ing  Pa r t i e s  conce rn ing  the  in t e rp re t a t ion  o r  app l i ca ­

t ion  o f  the  p resen t  T rea ty ,  t hose  Con t rac t ing  Pa r t i e s  sha l l  

consu l t  among  themse lves  wi th  a  v iew to  hav ing  the  d i s ­

pu te  r e so lved  by  nego t i a t ion ,  i nqu i ry ,  med ia t ion ,  conc i l i a ­

t ion ,  a rb i t r a t ion ,  jud ic i a l  s e t t l emen t  o r  o the r  peace fu l  means  o f  

the i r  own  cho ice .  

2 .  Any  d i spu te  o f  th i s  cha rac te r  no t  so  re so lved  sha l l ,  

w i th  the  consen t ,  i n  each  case ,  o f  a l l  pa r t i e s  t o  the  d i spu te ,  

be  r e fe r red  to  the  In te rna t iona l  Cour t  o f  Jus t i ce  fo r  se t t l e ­

men t ;  bu t  f a i lu re  t o  r each  ag reemen t  on  re fe rence  to  the  

In te rna t iona l  Cour t  sha l l  no t  abso lve  pa r t i e s  t o  the  d i spu te  

f rom the  re spons ib i l i t y  o f  con t inu ing  to  seek  to  r e so lve  i t  

by  any  o f  the  va r ious  peace fu l  means  re fe r red  to  in  pa ra ­

g raph  I  o f  th i s  Ar t i c l e .  

Article XII 
[rev iew of treaty possible after 30 years] 

I .  ( a )  The  p resen t  T rea ty  may  be  modi f i ed  o r  amended  

a t  any  t ime  by  unan imous  ag reemen t  o f  the  Con t rac t ing  

Pa r t i e s  whose  rep resen ta t ives  a re  en t i t l ed  to  pa r t i c ipa te  in  

the  mee t ings  p rov ided  fo r  under  Ar t i c l e  IX .  Any  such  modi f i ­

ca t ion  o r  amendment  sha l l  en te r  i n to  fo rce  when  the  depos i ­

t a ry  Government  has  r ece ived  no t i ce  f rom a l l  such  Con­

t rac t ing  Pa r t i e s  t ha t  they  have  ra t i f i ed  i t .  

(b )  Such  modi f i ca t ion  o r  amendment  sha l l  t he rea f t e r  

en te r  i n to  fo rce  a s  to  any  o the r  Con t rac t ing  Pa r ty  when  

no t i ce  o f  r a t i f i ca t ion  by  i t  has  been  rece ived  by  the  depos i ­

t a ry  Government .  Any  such  Con t rac t ing  Pa r ty  f rom which  

no  no t i ce  o f  r a t i f i ca t ion  i s  r ece ived  wi th in  a  pe r iod  o f  two  

yea r s  f rom the  da te  o f  en t ry  in to  fo rce  o f  the  modi f i ca t ion  

o r  amendment  in  accordance  wi th  the  p rov i s ions  o f  subpara ­

g raph  1 (a )  o f  th i s  Ar t i c l e  sha l l  be  deemed  to  have  wi th ­

d rawn  f rom the  p resen t  T rea ty  on  the  da te  o f  the  exp i ra ­

t ion  o f  such  pe r iod .  

2 .  ( a )  I f  a f t e r  t he  exp i ra t ion  o f  th i r ty  yea r s  f rom the  da te  

o f  en t ry  in to  fo rce  o f  the  p resen t  T rea ty ,  any  o f  the  Con­

t rac t ing  Pa r t i e s  whose  r ep resen ta t ives  a re  en t i t l ed  to  pa r -

l i cpa te  in  t he  mee t ings  p rov ided  fo r  under  Ar t i c l e  IX  so  

reques t s  by  a  communica t ion  addressed  to  the  depos i t a ry  

Government ,  a  Confe rence  o f  a l l  t he  Con t rac t ing  Pa r t i e s  

sha l l  be  he ld  a s  soon  a s  p rac t i cab le  t o  rev iew the  ope ra t ion  

o f  the  Trea ty .  

(b )  Any  modi f i ca t ion  o r  amendment  to  the  p resen t  

T rea ty  which  i s  approved  a t  such  a  Confe rence  by  a  ma jo r ­

i ty  o f  t he  Con t rac t ing  Pa r t i e s  the re  r ep resen ted ,  i nc lud ing  a  

ma jo r i ty  o f  those  whose  r ep resen ta t ives  a re  en t i t l ed  to  pa r ­

t i c ipa te  in  t he  mee t ings  p rov ided  fo r  under  Ar t i c l e  IX  sha l l  

be  communica ted  by  the  depos i t a ry  Government  to  a l l  t he  

Con t rac t ing  Pa r t i e s  immedia te ly  a f t e r  t he  t e rmina t ion  o f  

the  Confe rence  and  sha l l  en te r  in to  fo rce  in  accordance  

wi th  the  p rov i s ions  o f  pa rag raph  I  o f  t he  p resen t  Ar t i c l e .  

( c )  I f  any  such  modi f i ca t ion  o r  amendment  has  no t  

en te red  in to  fo rce  in  accordance  wi th  the  p rov i s ions  o f  

subparagraph  1 (a )  o f  th i s  Ar t i c l e  wi th in  a  pe r iod  o f  two  

yea r s  a f t e r  t he  da te  o f  i t s  communica t ion  to  a l l  t he  Con­

t rac t ing  Pa r t i e s ,  any  Con t rac t ing  Pa r ty  may  a t  any  t ime  

a f t e r  t he  exp i ra t ion  o f  tha t  pe r iod  g ive  no t i ce  t o  the  depos i ­

t a ry  Government  o f  i t s  w i thd rawa l  f rom i t s  p resen t  T rea ty  

and  such  wi thdrawa l  sha l l  t ake  e f fec t  two  yea r s  a f t e r  t he  

rece ip t  o f  the  no t i ce  by  the  depos i t a ry  Government .  

Article XIII 
[ratification and accession] 

1 .  The  p resen t  T rea ty  sha l l  be  sub jec t  t o  ra t i f i ca t ion  by  

the  s igna to ry  S ta l e s .  I t  sha l l  be  open  fo r  access ion  by  any  

S ta t e  which  i s  a  Member  o f  the  Uni t ed  Na t ions ,  o r  by  any  

o the r  S ta t e  which  may  be  inv i t ed  to  accede  to  the  Trea ty  

wi th  the  consen t  o f  a l l  t he  Con t rac t ing  Pa r t i e s  whose  r ep re ­

sen ta t ives  a re  en t i t l ed  t o  pa r t i c ipa te  in  t he  mee t ings  p ro ­

v ided  fo r  under  Ar t i c l e  IX  o f  the  Trea ty .  

2 .  Ra t i f i ca t ion  o f  o r  access ion  to  the  p resen t  T rea ty  sha l l  be  

e f f ec ted  by  each  S ta t e  in  accordance  wi th  i t s  cons t i tu t iona l  

p rocess .  

3 .  In s t rumen t s  o f  r a t i f i ca t ion  and  ins t rumen t s  o f  acces ­

s ion  sha l l  be  depos i t ed  wi th  the  Government  o f  the  Uni t ed  

S ta t e s  o f  Amer ica ,  he reby  des igna ted  a s  the  depos i t a ry  

Government .  

4 .  The  depos i t a ry  Government  sha l l  i n fo rm a l l  s igna ­

to ry  and  acced ing  S ta t e s  o f  t he  da te  o f  each  depos i t  o f  an  

ins t rumen t  o f  r a t i f i ca t ion  access ion ,  and  the  da te  o f  en t ry  

in to  fo rce  o f  the  Trea ty  and  o f  any  modi f i ca t ion  o r  amend­

men t  the re to .  



5.  Upon the deposit  of  instruments of  rat if icat ion by al l  

the signatory States,  the present  Treaty shall  enter  into 

force for  those States and for States which have deposited 

instruments of  accession.  Thereafter  the Treaty shall  enter  

into force for  any acceding State upon the deposit  of  i ts  

instrument of  accession.  

6.  The present  Treaty shall  be registered by the deposi­

tary Government pursuant  to Article 102 of  the Charter  of  

the United Nations.  

Article XIV 
[United States is repository] 

The present  Treaty,  done in the English,  French,  Rus­

sian,  and Spanish languages,  each version being equally 

authentic,  shall  be deposited in the archives of  the Govern­

ment of  the United States of  America,  which shall  t ransmit  

duly cert if ied copies thereof to the Governments of  the 

signatory and acceding States.  

In witness whereof,  the undersigned Plenipotentiaries,  

duly authorized,  have signed the present  Treaty.  

Done at  Washington this  f irst  day of December,  one 

thousand nine hundered and fif ty-nine.  

For Argentina:  

Adolfo Scil ingo 

F.  Bello 

For Austral ia:  

Howard Beale 

For Belgium: 

Obert  de Thieusies 

For Chile:  

Marcial  Mora M 

E. Gajardo V 

Julio Escudero 

For the French Republic:  

Pierre Charpentier  

For Japan:  

Koichiro Asakai  

T.  Shimoda 

For New Zealand:  

G.D.L. White 

For Norway: 

Paul  Koht 

For the Union of South Africa:  

Wentzel  C.  du Plessis  

For the Union of Soviet  Social is t  Republics:  
V. Kuznetsov (Romanization) 

For the United Kingdom of Great  Bri tain and 

Northern Ireland:  

Harold Caccia 

For the United States of  America:  

Herman Phleger 

Paul  C.  Daniels  



ANNEX TO APPENDIX 2 

United States Antarctic Program 
directive no. 84-1 

SUBJECT: Antarctic Conservation Act, Pollution Control 

1. Purpose. The purpose of this directive is to imple­
ment sections 6(b)(6) and 6(b)(7) of the Antarctic Conserva­
tion Act. 

2. Background: The Director of the National Science 
Foundation has determined that those provisions of the 
Antarctic Conservation Act (Sections 6(b) (6) and 6(b) (7)) 
concerned with pollution control shall be implemented by 
an administrative directive in lieu of formal regulations. 

Antarctic Treaty Recommendation VIII-11, "Man's Impact 
on the Antarctic Environment," recommends that govern­
ments comply the greatest extent feasible with a Code of 
Conduct for Antarctic Expeditions and Station Activities. 
The Director, Division of Polar Programs, has determined 
that U.S. Antarctic Program participants will comply with 
an amended version of the Code of Conduct. 

3. Policy. The Director, Division of Polar Programs, 
hereby directs all participants in the U.S. Antarctic Research 
Program to comply to the greatest extent feasible, with the 
attached Code of Conduct. 

4. Cancellation: This Directive is effective until cancelled. 

{— 

Code of conduct for antarctic expeditions 
and station activities 

Waste disposal 
The following are recommended procedures: 

(a) Solid waste 
(i) Non-combustible, including chemicals (except 

batteries) 
These materials may be disposed of at sea 

either in deep water or, if this is not possible, 
at specified sites in shallow water. 

(ii) Batteries should be removed from the Antarc­
tic Treaty area 

(iii) Combustibles 
Wood, wood products and paper should be in­

cinerated, the ash being disposed of at sea. 
Lubricating oils may be burnt except those 

containing harmful additives which should be 
removed from the Antarctic Treaty area. 

Carcasses and materials associated with im­
ported experimental animals should be inciner­
ated. 

Plastics and rubber products should be re­
moved from the Antarctic Treaty area, where 
feasible. 

(iv) The disposal of solid waste including ash shall 
be permitted in a landfill. Plastics and rubber 
products may be disposed of in a landfill. 

(b) Liquid Waste 
(i) Human waste, garbage, and laundry effluents 

should, where possible, be macerated and be 
flushed into the sea. 

(ii) Large quantities of photographic liquids should 
be treated for the recovery of silver and the resi­
due should be flushed into the sea. 

(c) The above procedures are recommended tor coast­
al stations. Field sites supported from coastal sta­
tions should, where feasible, use the facilities of their 
supporting station. Inland stations should concen­
trate all waste in deep pits. Disposal in a landfill is 
permitted. 

(d) Waste containing radio-isotopes should be removed 
from the Antarctic Treaty Area. 

(e) Every effort should be made to reduce the plas­
tic packaging of products imported into the Ant­
arctic Treaty Area, except where there is no feasi­
ble alternative. 

(f) If possible the use of leaded fuels or fuels contain­
ing ethylene bromide and ethylene chloride should 
be avoided. 

(g) When incinerators are used it is desirable to moni­
tor the effluents. 

Edward P. Todd 
Director 
Division of Polar 

Programs 
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