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Chapter 7 

Scary Stories: Risk and Art and Science Collaborations in Extreme Environments [Focus: The Arctic and Antarctic]

Introduction

Through analysis of her experiences at art residencies at scientific field stations in the Arctic and Antarctic, in this chapter the author will explore ways in which collaborations between artists and scientists at field sites in extreme environments can create alternative pathways to foster environmental understanding.  What has been the role of environmental activism at these sites and in the resulting projects?  Using evidence from the author’s ecomedia projects, interviews with scientists, and working experiences, the author will argue that ecomedia works resulting from field-based collaboration have the potential to create a kind of situated knowing in relation to environment, and can extend the fieldwork to allow both specialist and nonspecialist audiences to experience geographic and temporal scales that cannot be understood through the physical experience of the environment (i.e., large geographical areas and long periods of time).

This chapter will include the author’s collective analysis of travelling to the South Pole and to the Finnish Arctic where she created ecomedia artworks and conducted extensive interviews with scientists.  The author’s interactive mapping project, 90 Degrees South, created with the aim of increasing public awareness and understanding of Antarctic weather and climate science, and a public art extension of the Ground Truth project created at the Kilpisjärvi research station in Northern Finland will be presented as case studies. 
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C-17 arriving at the South Pole, Antarctica, Andrea Polli (2008)

Comparing Art, Science, and Activism at Field Stations in the Arctic and Antarctic

To be present in the Arctic or the Antarctic is to be keenly aware of one’s global geography.  These are two rare places on the Earth where latitude and longitude are part of the geographical consciousness of most residents.  Signs and markers throughout the Arctic indicate significant destinations like the Arctic Circle or the North Pole, and latitude and longitude values are placed on the doors of pubs and restaurants.  Perhaps more significant but not marked by humans are boundaries in the Arctic such as the observable tree line or the yearly snow cover marked by dark lichen on the trunks of birch trees.  The grazing paths of reindeer in the Arctic are also important indicators of conditions. In Finland these paths are affected both by the natural movements of the herds and by border restrictions with Norway and Sweden.  What opportunities does this geographical location provide artists working with geospatial information?  How do the extreme weather and climate and the resulting simplified ecosystems of these areas affect and inform ecomedia projects? What is the significance of global geographical awareness at these remote sites?

During the author’s PhD research, she completed one residency in the Antarctic and another in the Arctic and worked at field sites in extreme environments during both.  She was a 2007/2008 artist-in-residence sponsored by the U.S. National Science Foundation (NSF) and spent two months in Antarctica traveling to McMurdo Station, the Dry Valleys and the South Pole Station.  In 2010 she spent one month as an artist-in-residence at the Kilpisjärvi Biological Station operated by the University of Helsinki and sponsored by the independent Finnish Bioart Society. The two residency sites had several similarities and differences as can be seen in the following table:  

	Kilpisjärvi Station, Finland
	McMurdo, Dry Valleys, and South Pole 

	Scientists and artists in residence working alongside each other
	Scientists and artists in residence working alongside each other

	Scientists, research assistants, students, staff
	Scientists, research assistants, students, staff

	<50 people total at any time
	>2,000 people total combined McMurdo and South Pole

	Diverse local communities with varying histories in the area from >500 years to <100 years
	No local community except science support staff living there on a temporary basis, with a one year maximum stay

	Most scientists come for short 2–6 week stays
	Most scientists stay for 2–4 months

	Travel, food, and other resources relatively easy and available commercially as well as on station 
	Travel and food requires major resources to bring in via fixed wing aircraft or ship, and operated only through the station

	Tourism prominent, lots of interaction between research and tourism
	Tourism minimally present, no interaction between tourists and research

	Languages of researchers mixed Finnish, English, and German with local signage in Finnish, Swedish, and English
	Primary language English with a small percentage of international researchers

	Station run by Helsinki University
	Station run by U.S. military contractor Raytheon and government agency NSF

	Research funded by private and public sources
	Research funded by NSF (U.S. government)

	Artist residencies supported by a combination of private and public sources
	Artist residencies supported by NSF (government)

	Artists using primarily new media 
	Artists primarily from traditional disciplines, including journalists and writers


The differences between the two operations are apparent upon arrival, with the mode of transport revealing the scale of the effort.  Antarctic field sites are approached by military transport, either by large military cargo plane as in the case of McMurdo or by icebreaker as in the case of the other main U.S. base in the Antarctic, Palmer Station.  McMurdo is the starting point for most travel within U.S.-operated sites in Antarctica, including the Dry Valleys, which are reached via helicopter from McMurdo, and the South Pole, which is also reached from McMurdo, but via fixed-wing military cargo aircraft.  In contrast, the author arrived at Kilpisjärvi Station on a public bus and travelled to field sites by private car or on foot, revealing that U.S. Antarctic scientific research is clearly a much larger-scale operation than that at Kilpisjärvi.  However, once the author became familiar with the scientific work being done in the field, the similarities became apparent.  For example, in both the Arctic and the Antarctic, scientists go out to field sites and have ongoing, long-term experiments.  However, in all the cases the author observed in Kilpisjärvi, field research involved a day trip, whereas in Antarctica a majority of fieldwork involved a several weeks’ stay in the field.  The nature of the work, however, was similar, with scientists undergoing basic research in both the Arctic and the Antarctic.  In both cases, scientists spoke of the advantages of the simplified ecosystem, in other words limited flora and fauna in these areas, which allowed for controlled experiments in the field.  That and other unique aspects of the site, for example abundance or lack of certain minerals in the rocks, were essential for the research being done.

The process of undergoing the science was slightly different in the two locations.  For example, in the Antarctic scientists spoke of limiting their analysis while in the field, and “in the field” in Antarctica generally included the laboratories and outdoor field sites.  Therefore, scientists would limit their two or three months in Antarctica to gathering data that they would then spend the remainder of the year analyzing in their home university’s laboratories.  In contrast, at Kilpisjärvi, due to the relative ease at which one could travel, scientists referred to “the field” as outdoor sites only and treated the laboratory as any other, undergoing both data gathering and analysis there and in the field.  In addition, in Kilpisjärvi the social implications of the research seemed to concern the scientists much more due to the fact that the station is situated in the middle of a complex community of people including traditional native communities (the Saami), tourists, and entrepreneurs.  The Antarctic scientists the author spoke with were certainly aware of the social implications of their work, but the isolated setting provided an oasis that many scientists lauded for providing time away from social concerns and for permitting interaction within a purely scientific community.

The goals of the artists-in-residence programs in each location were similar, with artists intended to work alongside scientists on related but separate projects.  However, the way in which artists were received in each site differed greatly. The NSF Antarctic Artists and Writers in Residence Program is well-established, and by 2007/2008 had been operated for fifteen years by the same government agency that runs the science research.  The artists selected are primarily U.S.-based, although the German filmmaker Werner Herzog had been an artist-in-residence the year before the author.  In contrast, the residency at the Kilpisjärvi Station was a new program run by an independent entity.  Although as of this writing there haven’t been enough artists-in-residence at Kilpisjärvi to analyze their backgrounds (the author herself was one of the first residents), it was apparent that one of the goals of the organizers is to invite primarily international and Finnish artists.  

The author investigated the role of activism in both the U.S. Antarctic program and Kilpisjärvi.  In the case of the Antarctic, she found that although scientists were very concerned with and knowledgeable about the political controversy surrounding climate change, particularly with regard to the U.S. government and media as discussed in the previous chapter ‘Ground Truth’, only one of the scientists she spoke with had acted on this concern by publishing in the mainstream media.  Several scientists in Antarctica said that it was beneficial to have artists involved in the work there because artists had the freedom to make political statements that the scientists felt they did not.  
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Flag showing the Kilpisjärvi Station mascots, two Arctic lemmings, Andrea Polli (2010)

In contrast, the scientists in Kilpisjärvi in the Arctic were politically active, and the station itself had taken controversial positions with regard to the local community.  For example, the station director, Antero Järvinen, had taken a public position about overgrazing of reindeer by the local Saami herders that was met with some opposition. Surprisingly, this opposition did not come from the Saami people themselves, as Järvinen states: “visiting cultural scientists or . . . students come to the station, [and] they have a very romantic belief of Saami and Saami culture, and when they come here they want to do good things to these people because they are minority. . . . For instance, when they try to criticize me when I criticize Saami reindeer men that they have too many reindeer here—that if they are trying to find a sustainable system, they have to cut their animal numbers. And these romantic people that come from Helsinki and other southern regions . . . they do not like it that Saami people are criticized.  They are more Saami than the Saami themselves!” (Polli 2010a). Clearly the position of the people that Järvinen labels ‘romantic’ in this quote is based on a wider set of concerns beyond whether or not overgrazing is having a negative effect on the Arctic ecosystem, for example, the historical mistreatment of the Saami. Järvinen, however, believed that this political position should be based on the scientific facts, which created conflict between the station and the community.

This concern with scientific fact extended to how Järvinen described potential difficulties with the artist-in-residence program. Järvinen’s scientific research in the area over the past thirty years had been on Arctic bird populations, and in that time he had found no evidence of a change in the avian life due to anthropogenic climate change.  Because of this he often stated that the facts do not unequivocally support global warming and expressed concern that artists might come to Kilpisjärvi with the goal of expressing the ‘scary stories’ of climate change.  He said: “I think artists are dramatic . . . maybe they can artistically describe dramatic things better than less dramatic things. But I’ve told them that . . . they can find other, in my opinion, very interesting things in Northern Arctic nature” (Polli 2010a). Järvinen believed that the artists’ works were not subject to the same rigor as that of scientists. Unlike the scientists in Antarctica, who celebrated the artists’ freedom as providing a potential outlet for ideas the scientists themselves did not have the freedom to express, as discussed in the chapter ‘Ground Truth’, Järvinen was concerned about potential conflicts between art and science.  As he stated: “Artists are allowed more freedom, and it doesn’t matter if they go wrong. But if a scientist goes wrong, it does matter. And he may be ridiculed or lose a job if he gets very deeply involved in such programs which are not very clearly cited” (Polli 2010a). 

Like the Antarctic scientists, Järvinen did believe that artists could bring scientific understanding to the public, and that they could play a role in helping the public to understand uncertainty in environmental science.  However, unlike the U.S. Antarctic scientists who were very concerned about the public’s understanding of science, speaking as a Finnish scientist, Järvinen said that the average citizen in his country had a relatively good understanding of the scientific process.  The U.S. scientists on the whole believed that the public had a great misunderstanding of science and blamed this primarily on the mainstream media, which they believed (except in isolated cases) was ill equipped to handle science journalism (Polli 2008d). 
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Kilpisjärvi science researcher posing with Arctic lemming killed by dog, Andrea Polli (2010)

In the author’s experience, some of the Arctic researchers were not as comfortable with being interviewed and documented while working as the majority of the scientists in the Antarctic.  This hesitation was most likely due to the fact that in the Antarctic, artists and journalists were part of the same residency, therefore artists were seen in the same light as journalists.  In fact, in the Antarctic scientists were eager to be interviewed, and on more than one occasion a scientists would jokingly ask the author if she was going to make him or her famous. In contrast, when the author wrote what she believed to be a favourable blog entry about the work of one Kilpisjärvi science researcher, the researcher was upset that she had not approved the blog entry in advance, despite the fact that the author spent an entire day photographing and recording the researcher for the purposes of the blog. The controversial content of this particular blog entry was documentation of the researcher’s dog, which was brought along on the field expedition and who in the course of the day killed an arctic lemming, an animal considered to be the ‘mascot’ of the biological station.  The documentation of the dog and the lemming, including the researcher holding the dead lemming for the author to photograph, was in conflict with the researcher’s reputation as an environmental activist in the town of Kilpisjärvi, since the dog’s destructive act would be seen as having a negative impact on the remote environment.  In essence, the researcher believed that the only ‘content’ to be of interest on the outing was the scientific research activity, while in contrast as an artist, the author was looking for an engaging narrative to write about in the blog.  The actions of the dog were clearly the most ‘dramatic’ events of the day to the author, while the researcher didn’t even seem aware that this occurrence might be documented and presented to the public. 

Scientists in both field stations were very interested in talking with the author about philosophical issues related to science.  The context of an artist’s presence seemed to provide an opportunity for these philosophical discussions to occur that might not have otherwise, and some scientists expressed appreciation for this opportunity that they found inspiring to their work. Järvinen presented philosophy as a grounding for his concerns about the rush to consensus on climate change. He said: “Of course, there are no absolute truths in science. And that is also why we cannot say there is a consensus on global warming. Because consensus steals science” (Polli 2010a).  Austrian biologist Martin Kainz, also at Kilpisjärvi, spoke about the importance of synergy in climate science: “You need to understand different systems in the same climate environment, like the subarctic, or the arctic, or the temperate areas, or even the tropic areas” (Polli 2010b).  Kainz had observed changes in Arctic water fleas and other lake creatures and was critical of a narrow focus in science, as he continued: “Here in northern Finland, there is data from ornithologists from other ecologists, terrestrial ecologists . . . and they argue that there is no change. . . . We do, however, understand that there's a higher UV radiation in a northern environment, and that has an impact on those organisms that can’t hide themselves.” (Polli 2010b).  Kainz’s work focuses on the food chain, and he argued that if a single variable like UV radiation can have an affect on one organism, this could have an impact on the entire food chain.

Like Järvinen, Kainz extended his ideas about the scientific process to his philosophies of knowledge.  He said: “The creation of knowledge means that human beings have the opportunity to work on themselves, to develop themselves, and to perhaps be able to tackle certain problems because they have been agonizing over problems. And the moment you agonize over a problem, you change your brain” (Polli 2010b). In this way he was identifying the creation of knowledge as a kind of ecosystem stressor, or a factor that creates a physiological change. He stressed that the way one most effectively agonizes over a problem is through collaboration, and he extended this collaboration to interdisciplinary work.  As he stated: “We need to listen to each other. If we listen to each other carefully, then it will change us as well. That’s the wonderful trade of the human being. If we think that we need to solve a problem in arts or in science, or in economy, then we can do that” (Polli 2010b).  In this statement Kainz emphasized the transformative potential of interdisciplinary collaboration not only to solve problems but also to change the people involved in the collaboration.  

Antarctic paleoclimatologist Adam Lewis used a geographical metaphor when discussing the importance of interdisciplinarity.  He said: “At some point there are no boundaries, because a physicist who worries about the planet—that physicist is essentially working as a geologist.  And geologists have to understand physics because of things like heat flow, so it’d be hard to draw boundaries” (Polli 2007 – Lewis interview).  Like Kainz’s previous statement about problem solving, Lewis’ statement privileges the problem over the disciplinary boundary.  As has been documented throughout this thesis, the problem of climate change is one that is strongly affected by human behaviour and therefore extends beyond the scientific domain into the social and must be addressed by artists, scientists, and others.  The first step of problem solving as observed by Kainz is the creation of knowledge, and, as he states, one way that knowledge is created is through listening to a range of ideas across disciplines.

A common difficulty experienced by the organizers of the artists’ residencies in both the Arctic and the Antarctic was how to justify the artists’ use of resources.  In both cases, resources were scarce and the artists did not have outside finds to contribute to the endeavour, so the perspective was very one-sided.  As Järvinen observed: “At the moment it’s mainly those artists that benefit more from scientists when they come here to the station and learn the facts of nature; and the scientists try to help them as much as they can, but there is a lot of work to do” (Polli 2010a). Despite this view of artists as consumers rather than producers, Järvinen felt that there was great value to the interdisciplinary exchange and that as a scientific leader in the residency program, it was his challenge to try to get scientists involved more closely and to get them to see the benefits of the interactions between artists and scientists.  He said: “Of course, ideally, scientists could see the world in other ways when they discuss their research subjects with artists; and they may find some new perspectives in their work. That is at least one possibility, which may . . . be the result of this cooperation” (Polli 2010a). Both in the Arctic and the Antarctic, the two primary benefits of the art and science interaction that were discussed were the possibility of publicity for the scientific endeavours and the expansion of interdisciplinary thinking.  However, the scientific research always took priority over the art and science interaction.  In the Antarctic, the difficulties of travel actually had a positive impact on interdisciplinary work.  Bad weather would often delay flights, leaving scientists with time on their hands while waiting for the weather to clear.  The author found these to be ideal times to discuss ideas and projects, to conduct interviews, and to collaborate with the scientists. Since travel was usually on foot or by land vehicle around the Kilpisjärvi area, interactions between artists and scientists needed to be carved into the busy schedule of the scientists, usually occurring after a communal dinner.  However, the Finnish Bioart Society had worked to create an atmosphere in which artists-in-residence could have open access to the science labs, and unlike in the Antarctic where an artist needed to have an invitation to enter one of the science labs, artists at Kilpisjärvi could freely enter the science labs and use microscopes and other equipment.

One motivation for the residency in Finland was to develop university programs in art and science. When asked how the success of the artist-in-residence program would be evaluated, Järvinen said that the development of new interdisciplinary programs in Finnish universities would be a major indicator of the success of the program.  He cited successful programs in bioart in other countries such as Australia and the importance of Finland’s universities remaining relevant in the international community.   In Antarctica success was primarily gauged by the number of presentations to the public given by the artists after the residency.

The two artist-in-residence programs experienced by the author—one operated by the U.S. National Science Foundation in the Antarctic and the other hosted by the Kilpisjärvi Station and Finnish Bioart Society in the Arctic—can offer a contrasting perspective on how art and science collaborations can occur in extreme environments.  Although the structures of the two residencies were very different, cultural conflicts between the practice and purpose of art versus science were evident.  In both residencies, the benefits of interdisciplinary interactions and communicating research from remote parts of the world to the general public were stressed.  The presence of a local population in the Arctic created political pressures that made the scientists much more likely to take on an activist role in the community, for example, advocating for particular policy changes that would limit the amount of reindeer grazing.  In contrast, in the Antarctic the climate scientists were well aware of the politics surrounding their work but were less willing to openly take a political position.  Because of this the scientists in the Arctic were more critical of the political positions taken by the artists, while scientists in the Antarctic welcomed the opportunity to express their political ideas in a nonscientific forum.  In both cases, the resources allotted to artists were tightly controlled to ensure that the art and science experiment did not detract from the scientific research.  One concern evident in Kilpisjärvi was that the artists’ work could potentially be seen as representing the views of the station.  Surprisingly, despite being a large bureaucracy, the content of the artists’ work was not as much of a concern of the U.S. NSF Antarctic sponsoring agency.  This might be due to the fact that the NSF had a long history of artists’ residencies and was familiar with the kind of work produced by artists, or it may have been that the operation in the Antarctic was so large that any individual artist’s statement could not possibly be seen as representing the whole of the Antarctic project.  Or, it may have been due to the fact that an artist’s proposal for acceptance into the program had to be extremely detailed, leaving little room for dramatic changes in form or content.

A technique of ecomedia that has offered a connection point between the author’s artwork and the practices of environmental scientists at extreme field sites has been the use of GPS and other geospatial technologies.  This developing technology offers cultural and scientific crossovers, for example, opportunities for GPS drawing and cultural and emotional mappings.  In the next section, the author will compare and contrast the works of several artists and social geographers using geospatial tools and the potentials for increasing environmental knowing and social activism with these technologies.

I Am Here: Geospatial Cultural Computing Practices and Situated Knowing
“Language is like a road, it cannot be perceived all at once because it unfolds in time, whether heard or read. This narrative or temporal element has made writing and walking resemble each other.” —Rebecca Solnit Wanderlust: A History of Walking

Communications scholar Marco Quaggiotto has defined a map as having three possible functions: as a narration, as a communicative device, and as a tool (Quaggiotto 2010). Several contemporary artists and artists’ groups working with locative media have exploited the idea that maps can tell stories, communicate, and create space for interaction and collaboration.  Artists Jeremy Wood, Christan Nold, Robin Hewlett and Ben Kinsley, and Blast Theory have created dramatic narratives rooted in theatre and performance art using mapping technologies.  In all four cases, the works unfold as the participant explores physical or virtual space. The artists have created structures that encourage participants to add their personal experiences to the overall narrative, and therefore make the mapping experience highly collaborative.  According to Quaggiotto’s definition, therefore, these interactive mapping systems functioned in all three possible ways: as a narration in that participants experienced a story unfolding through physical space, as a communicative device since the artists and participants ‘tagged’ space or otherwise shared ideas with one another, and as a tool because participants used the systems to both navigate through space and to collaborate.  

London-based artist Jeremy Wood has worked with Global Positioning System (GPS) drawing and mapping projects in an art context since 2000.  Using GPS satellite technology as a tool for making a mark over land, on water, and in the air, he has both built a personal cartography of map drawings and has conducted numerous GPS drawing and mapping seminars and workshops with schools, museums, and galleries (Wood 2010). While the most prominent aspects of a GPS drawing are the resulting shapes, often consisting of words or simple geographic shapes distorted by the topology of the landscape, the drawings also include numerical values for distance, speed of travel, date, and spatial coordinates. In addition to referring to his works as drawings, Wood also has used the term ‘cartographic journals’ and has written about the memories of space and time contained in the data. He has stated that individuals can both be defined and transformed through this technological mapping process, using the data to expand self-awareness (Lauriault 2009).

Similarly, artist Christian Nold’s projects, which he has called ‘emotional cartography’, include both personal work and public workshops.  Nold’s most widely known project is the Bio Mapping device, a combination of a simple biometric sensor measuring Galvanic Skin Response and a GPS system.  Wearers of the Bio Mapping device could travel through space while recording their level of ‘emotional intensity’ through perspiration on their fingertips.  Nold’s workshop process involves not only recording the data, however.  Because it is impossible to automatically determine the nature of the emotional intensity recorded using Galvanic Skin Response alone, during workshops, Nold has talked with participants after their walks and has asked them to describe their personal interpretations of the data as it is displayed on the map.  For example, a spike in emotional intensity might be caused by a pleasant encounter with friends or by a fearful traffic crossing.  Like Wood, Nold has described the travels of his project participants as narratives, although he has also given some agency to the Bio Mapping system by observing that participants are costorytelling with the technology. He has determined that travelling through a familiar space can be a trigger for powerful memories that evoke emotional responses, and that a personal narrative can be constructed by observing these responses on a map.  As Wood has observed, this process can expand a participant’s self-understanding.

Both Wood and Nold have been inspired to create projects in the Greenwich area of London.  Wood was interested in the area historically as a place where mathematical models of space and time intersected through the 1847 establishment of Greenwich mean time (GMT).  Using a chronometer on GMT, travellers by sea or land could calculate their longitude from the Greenwich meridian, therefore using the position of the sun to calculate their geographical location. Although GPS uses a different technology, the 1984 World Geodetic System (WGS884) based on atomic time, GMT was the first coordinated universal time in history and therefore was a significant step towards the development of GPS.  In Wood’s project, Meridians, he undertakes a 458.6 mile performance where he writes the following quote from Herman Melville’s Moby-Dick along the Greenwich and the WGS884 meridians: “It is not down on any map; true places never are” (Wood 2010). Through his choice of location between the close but still conflicting meridians, his irregular letters and his choice of text, Wood highlighted the glitches of GPS, the imperfections that draw attention to the physical limits of the technology, and the magnitude of the problem of mapping.  

Nold’s emotional mapping projects also consider the global.  He describes the Bio Mapping tool as “a unique device linking together the personal and intimate with the outer space of satellites orbiting the Earth”  (Nold 2009).  However, Nold’s Greenwich Emotion Map project created in 2005/2006 examined the relationship between emotions and physical space through resident workshops.  While Nold kept the possibility open that participants might discuss their position in relation to the Earth when interpreting their resulting emotion maps, discussions of the local event space predominated.  As Nold described: “the Greenwich Emotion Map suggests an experience of the city as a series of distinct ‘events’, by which we mean moments of distinct attention. The actual nature of these ‘events’ varies from meeting people, taking a photo, crossing roads, to being annoyed by one’s surroundings. . . . It suggests an embodied being within the environment actively interacting with people, objects and places” (Nold 2009). Through this and other mapping projects, Nold and Wood have challenged the typical notion of the map as a static, objective document and have defined an alternative pathway to understanding geography through the people who inhabit and create a place. 

 The idea of defining geospatial technologies as events rather than objects is not only the purview of alternative mapping or locative media art projects, it is also prominent in the field of social geography.  Social scientist Adrian Mackenzie analyses human interaction with technology in terms of ‘technicity’ and ‘transduction’.  He has stated that technicity “refers to the extent to which technologies mediate, supplement, and augment collective life; the extent to which technologies are fundamental to the constitution and grounding of human endeavor” (Mackenzie 2003).  According to Mackenzie, technicity occurs through a process of transduction in which a person undergoes individuation over time through various interactions with technology.  Mackenzie uses the example of a person travelling through a city, making choices about direction based on goals, avoiding obstacles and traffic, and having social interactions.  The introduction of technologies such and GPS, goals like Wood’s GPS drawings, or additional technologies like Nold’s Bio Mapping system intervenes in the transduction process by bringing in alternative goals and affordances.  This shift in technicity and therefore in the meaning of space can enhance environmental understanding by providing a new perspective on environment, experience, and technology.

The ubiquity of GPS technology in cell phones and cameras and the popularity of Google Maps and other online mapping systems have made geospatial technologies a part of everyday experience.  The mass-market implementation of GPS has caused large-scale creative locative media projects to emerge.  For example, a game in which participants use geographic coordinates to find a hidden ‘treasure’ (usually a log book) has emerged called ‘geocaching’, and there are now over one million geocaches in countries all over the world, including Antarctica (Geocaching 2010).  Geocaching was invented in 2000 when ‘selective ability’, or the intentional overlay of random errors in navigation coordinates, was removed from public GPS receivers (Grewal et al. 2001). Despite this increased accuracy, as can be seen expressed in Jeremy Wood’s GPS drawings, the system still contains glitches, which can add to the excitement of the geocaching.  Geotagging, another popular mass-market activity, is the process of automatically adding location-based information to photographs and other media so that they can be placed appropriately in digital mapping programs. However, public access to these technologies has also created controversies. 

As has been discussed in earlier chapters, the rise in popularity of and the detail in Google Maps has provoked concerns about privacy, particularly Google Maps streetview, which has published views into the windows of private residences.  In 2008, artists Robin Hewlett and Ben Kinsley worked with Google to create the intervention ‘Street with a View’, surrealistic tableaux of Pittsburgh’s Northside neighbourhood viewable only in Google Maps. While searching for an address along Samsonia way, for example, users might encounter a series of costumed characters, a parade complete with marching band and cheering fans, a marathon, a mad scientist’s laboratory, garage band, a sword fight, and two firemen rescuing a cat from a tree (Hewlett 2008).  ‘Street with a View’ subverts the power relationship established by Google Maps, one in which Google has the ability to invade the privacy of citizens by virtue of its control of online mapping data, to one of citizen empowerment where the artists and their team of merry neighbourhood pranksters have created the city of their dreams.  In this way, Hewlett and Kinsley have created an alternative pathway that demonstrates the value of Google Maps streetview as a potential narrative medium.

Locative media practitioners Blast Theory work with the dramatization of personal experience, exploring how the experience of a body in an environment could be made theatrical by placing the participant into a mixed-reality narrative.  The artists in the group have struggled with the definition of narrative in the context of mobile media and have created projects with strongly authored narratives as well as open-ended projects in which the participants create the narrative content and structure.  Often these projects are described as ‘games’, although they have admitted that a part of their project is to stretch the definition of the term ‘game’. In many of their works, the audience provides the content based on a structure developed by the artists.  In their 2007 mixed-reality work, ‘Rider Spoke’, participants rode through a city on a bike equipped with a custom GPS system.  This system directed the rider to find spaces that satisfied certain criteria, for example: “find a place where you can hide” or “find a building that your father would like.”  The GPS system recorded both the location of each of these destinations and the voice of the rider talking about these places.  Participants could also visit the places found by other riders and listen to their comments on the system.  In this case, the places are defined by the thoughts and feelings of the riders as expressed through their own words.

Blast Theory believes that their work could have an influence on personal activism in regard to climate change. They have recently started to develop work addressing global climate change and personal activism based on the English traditions of Springwatch and Autumnwatch, festivals during which the public tries to spot the first appearance of a species of a season.  Springwatch and Autumnwatch have also become popular seasonal programs on the BBC, and the challenge for Blast Theory has been how to effectively dramatize this aspect of the environment in the context of mobile media while still providing accurate and interesting scientific information (Polli 2010d).

In all the projects discussed in this section, the user gains agency by moving through geographical space.  He or she can create traces of movement through GPS drawing, record personal emotional states through Bio Mapping, share experiences on maps through geotagging, find a hidden treasure through geocaching, create a fantasy narrative as in the ‘Street with a View’ project, or be a part of an unfolding narrative as in Blast Theory’s works.  All these projects support an alternative definition of a map, one in which the map is in a constant state of becoming, brought into being by embodied practice.  These countermapping strategies may increase environmental knowing by tying emotion, memory, and embodied experience to an experience of place. In the next section, the author will examine geospatial practices as they relate to scientific environmental information in the Arctic and Antarctic.

Mapping and Time in the Polar Regions

During the austral summer when the sun never sets, mapmaking is a constant process in the U.S. Antarctic bases around McMurdo Sound and the South Pole.  Maps are generated for each of hundreds of field expeditions to explain and monitor the radio signal transmission networks, to analyze the weather conditions in order to determine safe air travel, or simply to plan a recreational excursion.  Mapmaking is central to many of the research projects, whether it is a map of the extent of a glacier over time, a document describing seismic activity, or a track of the movements of the Weddell seal or Adélie penguin colonies.  Flat file cabinets at McMurdo are overflowing with large-format printed maps with features named after longtime Antarctic researchers and staff who are often still present in the field.  This activity creates a strange sense of geographical flux in a place where the lack of substantial flora and fauna and restrictions to human intervention in the environment has kept the landscape shockingly static.

For example, in the Dry Valleys there is relatively little ice cover, so the barren landscape looks like a desert.  Occasionally, a seal or penguin will wander into the valleys from McMurdo Sound, become lost, and die.  Since there are very few microorganisms present in the air and soil, the bodies of these animals decompose extremely slowly, and visitors might encounter bodies that are thousands of years old that appear to have arrived only recently.  Researchers have determined that much of Antarctica froze between 14.1 and 13.9 million years ago, including the Dry Valleys, and they have found no evidence that a threshold to warmer conditions has been crossed since (Polli 2007a).  Dry Valleys’ paleoclimatologist Dr. Adam Lewis’s research team had found freeze-dried leaves, twigs, and roots that were over 15 million years old.  Thus Antarctic researchers have an expanded sense of time and can be critical of those who do not.  Lewis explained: 

Most people’s understanding of time is so pathetically thin and insignificant.  Human life scales . . . people talking about a forest fire, for example, will say “You know, we shouldn’t let these forest fires burn because it takes a hundred years to come back”. Which is just pathetically stupid.  In the life of a forest, a forest fire is a second compared to your life. The point is, you may see that as devastation and your grandchildren may see that as devastation, and their grandchildren may see that as devastation, but the trees would come back on their own timescale, not your timescale. So human beings in general have this horrible understanding of how old the Earth is, of how slowly some processes work. (Polli 2007a) 

In addition to experiencing a landscape that has not undergone significant change in millions of years of geologic time as in the Dry Valleys, the space-time connection that comes from the position of the sun and that was exploited by a chronometer on GMT is not possible in either the Arctic or Antarctic polar regions.  In these places, the sun sits in the same place hour after hour, depending on the time of year rather than time of day, again emphasizing slow time.  From 2001 to 2005, the artist-team of Bruce Gilchrist and Jo Joelson, known as London Fieldworks, performed a series of experiments in the northern polar regions of Greenland and Norway under the name of Polaria (Verbeke Foundation 2010). Gilchrist and Joelson’s work focused primarily on the impact of constant natural daylight on the human body.  As in the author’s video essay “Ground Truth”, the Polaria project stressed the importance of embodied experience in an extreme environment.  The London Fieldworks team adopted a scientific-like methodology in order to work with the idea of science as metaphor and were interested in exploring technicity in connection with the abstractions of science.  For example, they measured solar radiation in conjunction with a variety of their own physiological data.  Like Christian Nold, London Fieldworks took measurements of the human body in relation to geographical space.  However, the Fieldworks team examined more than the geographical location, they collected data about one aspect of the atmospheric conditions that reached their bodies in that location.  The radical act of connecting physical and personal data with environmental data can be a powerful way to create alternative pathways to understanding the world.  As they have observed: “If aesthetics is the study of new ways of seeing and of perceiving the world, then the Polar Regions are exceptional loci for the quest for multiple ways of interpreting what it feels like to be human in the natural world” (Verbeke Foundation 2010). 

Technicity, or technology in conjunction with the body, was very prominent in Polaria, as it was in the author’s experience in Antarctica.  For example, during Gilchrist and Joelson’s trip to Greenland, in addition to constantly monitoring their physical conditions and those of their surroundings, they were dependent on two 12V solar panels for power, and as the sun changed position over the time they were there, they had to conserve more and more power in order to maintain necessary radio contact. In Antarctica, the author was burdened by the technical prosthesis of the two-way radio, her mobility was limited by weather monitors and forecasts, and as a focus of her project she visited remote weather and climate monitoring instruments.  Perhaps the aesthetic opportunities that the polar regions can afford is not only a new way to interpret what it feels like to be human in the world, but also to add to the understanding of human technicity by examining an environment that is far outside that for which the human body has evolved, and therefore humans must depend on technology for mere survival.  London Fieldworks’ project, Polaria, attempted to communicate the physiological experience of the extreme environment of Greenland to the public through coloured light and electrical current.  They also mapped this coloured light and current to the physiological responses of the viewers, creating a technological feedback loop that was mitigated by the participant. In this way the participants were provided with a similar experience to the process that London Fieldworks had subjected themselves to in the field, in that they observed their embodied response to external stimuli (Polli 2010c).

The unique geographical position of the poles and their resulting extreme conditions promote a unique relationship between humans and the environment.  The position of the sun throughout the year requires a different sense of time and space than what has been established by standards like GMT.  The constant sunlight (or lack of) affects the body accustomed to daily cycles. Survival for humans in the extreme weather conditions of the polar regions requires a technological dependence of a greater magnitude than in more temperate climes. Unlike places with more significant flora and fauna that transform the landscape seasonally, the poles have a relatively stable physical environment, with material that decays much more slowly and remains in one place for thousands of years or more.  Understanding this kind of place requires scientists to mentally compress time and space in order to understand very slow ecological processes.  In the next section, the author will outline the challenges and opportunities she encountered through creating an online mapping system of a personal journey combined with social media containing soundscape recordings, images, and interviews with Antarctic scientists.  This kind of art, science, and ecomedia ‘mash-up’ might provide an alternative pathway to understanding art and science in these extreme locations.

90 Degrees South

90 Degrees South was created by the author as a personal journey in Antarctica told through Google Earth (Polli 2009). Like the author’s video essay, “Ground Truth”, this Google Earth journey was designed as an ecomedia work to communicate some of the concepts explored in the author’s research, but unlike the video essay, the Google Earth project was designed to be map-based, allowing the user to choose locations and directions for the narrative.  The project, currently active, includes approximately fifty video clips linked from the 90 Degrees South YouTube channel, links to over 1,500 images on the author’s flickr site, and approximately thirty sound excerpts including soundscape recordings and extended interviews with scientists. The project is available for download and viewable online with a Google Earth plug-in and has been presented to the public as a large tabletop and floor projection with a touch-screen interface. (footnote a)

The author confronted several challenges with the creation of this kind of interface.  Initially, she wanted to use Google Maps since that format allows online accessibility without an additional plug-in, but the flat map projection used by Google Maps meant that the continent of Antarctica was highly distorted, and any detail up to the latitude of 90 degrees south was not available.  In response to this, the author created a custom Google Map using a flat projections map of Antarctica, but this map did not allow users to see the relation between Antarctica and the rest of the Earth.  Thus the spherical projection of Google Earth was determined to be the most effective solution. Although Google Earth was significantly more useful, the limited resolution afforded by the default system near the poles required overlays of satellite and aerial images.  However, the spherical mapping of images over the globe in Google Earth meant that an image overlay directly on top of the South Pole would be distorted 360 degrees around polar coordinates, making it completely illegible. Despite this restriction, the 90 Degrees South on Google Earth helped the author to emphasize the unique position of Antarctica on a globe, while flat maps privileged the more populated areas of the Earth.

Another challenge was the scale of the Antarctic versus the concentration and restriction of the author’s of activities to only the U.S. and New Zealand bases. This meant that large swaths of area would not contain material and that users would need to zoom in to areas to view the narrative.  While emptiness might emphasize the feeling of vast blank white spaces on that continent, the author felt that it was important to also emphasise the large distances that are normally travelled by the researchers there, so she added colour-coded travel paths based on mode of travel, for example, fixed-wing aircrafts like C-130 or C-9, piston bully, helicopter, or terrabus.  These paths cut through the map both on the continent and across the globe to indicate how the author arrived in Antarctica from her home in the United States.  

The intention of the map was to be a companion to the “Ground Truth” video essay and the Sonic Antarctica audio CD and multichannel video installation by giving users the ability to browse the raw source material used for each of these projects in relation to the place the material was gathered. The 90 Degrees South map has served as a hub for material online at social networking and file sharing sites, and this consequently can allow for expansion of the project, potentially with additions by other researchers and artists, and to the Arctic polar regions. The project helps to illustrate the potential for virtual globe-based interactive documentary storytelling. 
Conclusion

Formal art and science collaborations in extreme environments like the Arctic and the Antarctic have the potential to expand environmental knowledge across domains.  These collaborations can explore complex interactions between natural and social phenomena.  Understanding these contexts extends beyond the skills typically associated with science to those inscribed by the arts and humanities.  However, these collaborations pose challenges inherent in the differing goals and working styles of artists and scientists, especially in relation to communicating the stories of climate change.  While scientists participating in long-standing art and science collaborations like the U.S. National Science Foundation’s Antarctic Artists and Writers program appreciate the freedom that artists have to express politically controversial ideas, some scientists in less-established programs like Kilpisjärvi have concerns that artists’ preconceived notions about climate change may blind them to other, perhaps more important, issues. In these extreme environments, the use of resources plays a substantial role, with the artists’ use of resources at the bottom of the priority list in all cases.  Educational programs in art and science may offer an opportunity for building resources, as can be seen in the Aalto University initiatives of Kilpisjärvi.  Such programs may serve to extend what counts as valid knowledge in scientific and public contexts.

Places like the Arctic and the Antarctic hold particular significance on the globe and may be a particularly interesting area of the development of geospatial mapping art projects. For example, Christian Nold’s projects have explored the intersections of emotions and geospatial location.  Jeremy Wood’s projects have examined how one might engage with the land while aware of a global dimension, and Blast Theory’s works have built narratives through the intersection of individuals and an environment.  These projects also explore aspects of the technicities that have transformed people’s lives since the introduction of GPS and the development of mobile technologies for mapping.  These technicities are prominent in extreme environments such as the poles in order to combat the difficulty in sustaining human life there.  Therefore, art and science collaborations using such technologies in and about the Arctic and Antarctic may have the potential to expand knowledge of these environments.

One area in the Arctic and Antarctic that could gain from an art/science perspective is the unusual experience of time.  Time in polar environments is experienced in dramatically different ways than on the rest of the globe.  For example, in the Antarctic, the landscape has remained relatively undisturbed for millions of years, and therefore one encounters the distant past everywhere.  Coupled with this, the constant daylight or nighttime is counter to human experience, and living in such light over long periods of time may promote a physiological transformation.  Artists such as London Fieldworks have used scientific methodologies in the context of polar field sites to examine the connections among humans, technology, and geography in the situation of constant light, and the author’s works in geosonification of weather and climate as discussed in previous chapters have compressed time and space to a human scale.

While the representation of virtual map-based narratives related to the poles using social networking has potential to build public knowledge, there are challenges that come from the nature of the media.  For example, the mapping of a flat image over a sphere using polar coordinates by the publicly available mapping system Google Earth makes it impossible to overlay an image directly on the poles, while the flat map projection afforded by Google Maps doesn’t even extend to 90 degrees south.  The vast empty spaces of Antarctica create clusters of concentrated activities that are unlike other map projections, but indicating the long distances travelled, as in the author’s 90 Degrees South Google Earth project, may add a dimension that can help to illustrate the Antarctic experience.  The author’s conceptual, theoretical, and practical explorations of the extreme environments of the Arctic and Antarctic and her experience and analysis of art and science residencies in these locations may help to identify the challenges and opportunities that exist at the far corners of the world for creating new knowledge about the local and global environment.

Footnote A:

“90 Degrees South: Interactive Experience of Antarctica” was created by the author with the production assistance of Sha Sha Feng and Michael Medina and has been presented to the public at the Atlas Center for Art and Technology at the University of Colorado, Boulder, at the Eyebeam Center for Art and Technology, and at the Kitchen in New York City.  More information is available at http://www.90degreessouth.org.
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