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Introduction

This paper explores the story of the Russian SIKU (‘Sea Ice Knowledge and Use’) 2 
project, a local component of the international effort in knowledge documentation 
and co-production during the recent International Polar Year (IPY) 2007–2008. 
SIKU project activities in other Arctic areas in Alaska, Canada, and Greenland were 
covered extensively in scores of international publications (cf. Krupnik et al. 2010a; 
Aporta 2011; Gearheard et al. 2013). Yet it was not until late 2013 that the full account 
of the Russian SIKU appeared in Russian, in the book called Our Ice, Snow and Winds 

(hereafter OISW — Bogoslovskaya and Krup-
nik 2013). Most of its 400 printed copies were 
shipped to local partners and Russian educa-
tional and heritage institutions, while barely 
a handful books reached western libraries 
and journals (Trukhanova 2014). In this 
paper, we share some lessons of the Russian 
SIKU activities that expand the experience of 
the larger SIKU team and of other social sci-
ence projects during IPY.

Like other SIKU efforts, Russian SIKU 
was a collaborative program with the goal 
to record local ecological knowledge (LEK) 
related to Arctic sea ice and climate change.  
It was a collective project of a large team 
made of scientists, experts from indigenous 
communities, and staff workers from local 

1 Sadly, the second co-author, Lyudmila Bogoslovskaya (17.03.1937–18.02.2015), passed away on 
February 18, 2015. This paper is dedicated to her lasting legacy in promoting partnership in 
studies of ecological culture and subsistence practices of the Arctic peoples.

2 The SIKU acronym for the project title was deliberately created to match the word siku, the 
most general term for sea ice in all Eskimo languages (Inuit/Inupiat/Inuktitut, Yupik, Yup’ik), 
from Chukotka to Greenland. 
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Fig. 1   Cover of the Russian SIKU book, 
Our Ice, Snow and Winds (2013)

First published in Oral History Meets Linguistics, edited by Erich Kasten, Katja Rol-
ler, and Joshua Wilbur 2017, 65–82. Fürstenberg/Havel: Kulturstiftung Sibirien. 

                                             — Electronic edition 
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research and environmental agencies. Another task of the Russian SIKU, also com-
mon to many IPY 2007–2008 initiatives, was to raise awareness and appreciation of 
indigenous cultures and knowledge among scientists, agency managers, and science 
planners. Eventually, the Russian SIKU team included more than 30 people; twenty of 
them became contributing authors to the summary volume (OISW 2013).

Russian SIKU embraced the ethics and general approach shared by other SIKU 
activities in Alaska, Canada, and Greenland (Krupnik et al. 2010b: 7–14). It initiated 
monitoring of ice and weather conditions by local village observers; compilation of 
indigenous terminologies for ice, snow, winds, and weather-related phenomena; and 
documentation of elders and hunters’ narratives related to the use of sea ice, safety in 
ice hunting and traveling, and practices of ice- and weather forecasting. Unlike most 
other SIKU efforts in North America, the Russian team engaged professional climate 
scientists, ice and weather monitors, and marine biologists. It explored ways to match 
instrumental (“scientific”) data on ice, climate, and marine animals with indigenous 
observations and ecological knowledge. Thus, the story of the Russian SIKU illumi-
nates many transitions in partnering, sharing, and building relations with northern 
communities that were critical to knowledge co-production as its eventual outcome.  

Fig. 2   Map of the Russian SIKU area (by Matt Druckenmiller)



67

Russian SIKU Activities

The planning for the Russian SIKU started in 2005–2006 (Krupnik and Bogoslovskaya 
2007: 77). Residents from five rural communities took part in the project for different 
time periods in 2006–2010: Sireniki (population 507) on the Gulf of Anadyr shore; 
Novoe (New) Chaplino (population 440) and Yanrakynnot (population 338), in the 
southeastern fjord zone of the Chukchi Peninsula; Uelen (population 740) on the 
Chukchi Sea shore; and Vaegi (population 502), in the interior tundra. The project 
also engaged senior experts from the former communities of Naukan (Nevuqaq) at 
East Cape/Cape Dezhnev and Old Chaplino (Ungaziq) at Cape Chaplin that were 
closed and relocated by the Soviet authorities in the 1950s. Support to the project was 
provided by the Shared Beringia Heritage Program of the U.S. National Park Service, 
Alaskan Office; the Russian Institute of Cultural and Natural Heritage in Moscow; and 
local agencies under the Administration of the Chukchi Autonomous Area (‘Chu-
kotka,’ in Russian). Two small local institutions supplied key staff for the project: the 
Natural-Ethnic Park Beringia (now Beringia National Park) with its main office in 
the town of Provideniya, and the Laboratory of Multidisciplinary Studies, Russian 
Northeastern Research Institute (SVKNII) in the city of Anadyr. Local Chukchi and 
Yupik researchers and park rangers, including Victoria Golbtseva, Vladislav Nuvano, 
Arthur Apalu, Alexander Borovik, Natalya Radunovich, Nadezhda Vukvukai, and 
others, served as prime contributors to the study and to the book (OISW 2013), as 
its main outcome. Lyudmila Bogoslovskaya was the Russian project coordinator, 
together with Igor Krupnik, the SIKU project leader; together they also co-edited the 
Russian summary volume.

IPY 2007–2008 was the first major international initiative in the polar regions 
that actively sought indigenous peoples’ participation in research and viewed their 
knowledge as a valued contribution to scientific exploration of the global processes 
(Krupnik et al. 2005; Krupnik and Hovelsrud 2011). In spite of its noble goal, the over-
all IPY ethos was dominated by physical sciences, such as climate studies, ocean-
ography, glaciology, meteorology and atmospheric research. IPY planners aspired to 
augment such physical focus of their venture via addition of a certain “human dimen-
sion” to promote its inter-disciplinary nature and new inclusiveness in polar research 
(Allison et al. 2007: 11). Such intellectual format a priori favored the “integration” of 
indigenous peoples’ knowledge into the hard-core science structure and datasets in 
scholarly assessment of environmental dynamics in the polar regions. Several major 
surveys of the era, such as the Arctic Climate Impact Assessment (ACIA 2005), Snow, 
Water, Ice, Permafrost in the Arctic (SWIPA 2011) embraced similar templates, also 
championed by the two most recent IPCC Assessment Reports of 2007 and 2014. 

Russian SIKU, like its parent international SIKU project, advocated a different 
approach based on several earlier collaborative studies of indigenous knowledge of 
climate change (i.e., Krupnik and Jolly 2002; Fox 2003; Ozeeva et al. 2004; Huntington 
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and Fox 2005; Gearheard et al. 2006; Laidler 2006; 2008, etc.). It was participatory, 
multi-focused, and built on data collected primarily by indigenous researchers and 
monitors with deep roots in their home communities. Russian SIKU also relied on 
established partnerships forged during prior years of collaboration among Chukotka 
hunters, knowledge experts, biologists, conservationists, and anthropologists (Ainana 
et al. 1997; Bogoslovskaya et al. 1982; Bogoslovskaya 2003). Thanks to its strong local 
connections, Russian SIKU team was able to implement several tasks. 

Local observations of ice and weather 

Prior to IPY 2007–2008, polar physical scientists paid little attention to Arctic peo-
ples’ practices in observing the environment, and systematic records of indigenous ice 
and weather monitoring existed for no longer than a few-month period (cf. Oozeva 
et al. 2004).

Igor Krupnik and Lyudmila S. Bogoslovskaya 

Fig. 3   Tekeghin – ice “point” stretching out into the sea. Good for moving to the ice edge while 
pulling a boat; dangerous to walk on, as it may crush or break off and float away. Sample entry from 
the Sirenikski Yupik sea ice “dictionary” by Aron Nutawyi, with pencil drawing by Vadim Yenan, 

2008–2009 (OISW 2013: 81).
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Observations for the Russian SIKU project started in the fall of 2006. It eventually 
included  five monitors working in their home communities of Uelen (Roman Armaer-
gen, November 2006–June 2009), New Chaplino (Aleksandr Borovik, November 
2007–June 2009), Yanrakinnot (Arthur Apalu, November 2007–June 2009), Sireniki 
(Oleg Raghtilkun, January 2008–May 2009), and Vaegi (Nikolai Nuvano, October–
November 2006). Observers’ logs covered daily temperature, wind, weather, ice con-
ditions, information on local wildlife and community activities. Entries varied from 
a few lines and up to 150–200 words per day. The Russian SIKU team also included 
two experienced non-Native ice monitors in Uelen, on the Chukchi Sea coast (Victor 
Struzhikov) and in Provideniya Bay (Igor Zagrebin — OISW 2013: 300–307, 309–322). 
Such combination of indigenous and non-indigenous monitors provided critical 
insight into the nature of ice and weather watch based on observer’s background (see 
below).

Indigenous ice, snow, and wind terminologies 

SIKU was the first scientific program in the Arctic that systematically collected indig-
enous nomenclatures for ice, snow, and weather phenomena in local languages and 
dialects. Altogether, the international SIKU team recorded over 30 nomenclatures 
from today’s elders or compiled words for ice from dictionaries and early literary 
sources in the area from Bering Strait to Labrador and East Greenland (Krupnik 2011: 
60–62). The Russian SIKU team produced five dictionaries of indigenous ice nomen-
clatures in three local languages, one list of snow terms, and several shorter lists of 
local names for winds, currents, and weather phenomena:

•  Siberian / Chaplinsky Yupik ice terminology formerly in use in the community of 
Sireniki — over 60 terms with explanations in Yupik and Russian (OISW 2013: 
72–82; see Fig. 3);

•  Siberian / Chaplinsky Yupik ice terminology used in the former community of 
Ungaziq (Old Chaplino) — almost 80 terms arranged by major types of ice and ice 
processes (OISW 2013: 97–99); 

•  Siberian / Naukansky Yupik ice terminology used in the former community of Nau-
kan / Nevuqaq — 90 alphabetically arranged terms (OISW 2013: 149–153); 

•  Northeastern Chukchi ice terminology used in the community of Uelen — over 200 
terms and expressions (OISW 2013: 172–193; see Fig. 5);

•  Eastern Chukchi ice terminology used in the community of Yanrakynnot — 52 
terms (OISW 2013: 125–137);

•  Southern Chukchi snow terminology used in the community of Vaegi — over 100 
terms and expressions (OISW 2013: 197–205).  

Our Ice, Snow and Winds
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Documentation of indigenous safety rules, navigation and forecasting practices 

Recent climate warming, thinning of ice, and weather instability have increased the 
risk to people, who travel on ice, snow-covered tundra or ice-chocked waters. It 
exposes them to new dangers even in their familiar habitat. Several stories collected 
from local elders on their personal experience were compiled in the Russian volume, 
with the illustrations by pencil drawings and hunting scenes engraved on walrus tusks 
(OISW 2013: 216–238).  

Igor Krupnik and Lyudmila S. Bogoslovskaya 

Fig. 5   Victoria Golbtseva (right) and Roman Armaergen document Uelen Chukchi 
terms and expressions for various types of sea ice and ice processes (OISW 2013: 236).

Fig. 4  Vadim Yenan’s pencil drawing to the Elders’ stories about traditional ways of 
traveling on drifting ice (OISW 2013: 219).
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Survey of historical ice and climate records 

The Russian SIKU team collected historical data on weather and ice conditions in 
Chukotka and the nearby seas, including early instrumental weather records, ice 
charts, published ice and climate overviews, photographs, and ship logs. In Chu-
kotka, such early records have been available since the mid-1800s (in Provideniya 
Bay — Krupnik 2013c) and, more systematically, since the late 1800s (Mahoney et al. 
2011). Instrumental weather observations became common in the 1920s and 1930s 
(Vdovin, Evstifeyev 2008; OISW 2013: 279–280), and data on ice conditions in the 
coastal areas of the Bering, Chukchi, and East Siberian Seas have been available since 
the 1930s (OISW 2013: 287–299). 

Public activities 

Russian participants used various venues to inform local residents about their activi-
ties, climate change, indigenous knowledge and heritage documentation. They orga-
nized training workshops for local monitors, elders, and students in participating 
communities, as well as in the area hubs of Provideniya, Lavrentiya, and Anadyr. The 
results of the Russian SIKU activities were presented at several Beringia Days confer-
ences in Anadyr (in 2006, 2010, and 2013), Fairbanks (2008), and Nome (2011). Several 
local public and media sessions featured the publication of the Russian SIKU book in 
2013. It was the first scientific program in Chukotka that systematically reached out to 
local audiences via a variety of means.

Russian SIKU Transitions: From Knowledge Integration to Cultural Ice Scapes  

As the records generated by the Russian SIKU team kept growing, it expanded beyond 
the project’s original goal to strengthen the scientific documentation of local ice and 
weather change. The wealth of information covered various aspects of community 
life, subsistence, use of local languages, and ecological knowledge. Many local part-
ners — experienced hunters, observers, and naturalists — built personal photo archives 
and carefully recorded seasonal ice formation, animal and bird behavior, and commu-
nity life. This vast visual archive became another product of the Russian SIKU team; 
only a small portion of it has been published so far.

With the limitations of the “knowledge integration” paradigm mounting, we were 
pushed to revisit the template of the data presentation in the Russian SIKU book. 
Instead of individual chapters structured by geographic areas, types of ice or other 
environmental components, we eventually arranged our material in seven blocks 
by participating communities (Sireniki, New Chaplino, Old Chaplino, Yanrakinnot, 
Naukan, Uelen, and Vaegi). Such structure better reflects how local residents view 
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environmental change: not by natural elements but holistically, by their familiar home 
habitats. 

Next, the very term “integration” was quietly retired, as our local partners expressed 
little enthusiasm about integrating their observations into the existing scholarly mod-
els. We started looking for other terms, such as “knowledge interaction,” “matching” 
(Callaghan et al. 2004) “complement” (Laidler 2006), “combining,” etc. Between 2010 
and 2012, the overall structure of the Russian SIKU book was reorganized. Initially, it 
envisioned a large opening synopsis of the scientific data on climate and ice change 
in Chukotka and the Eastern Russian Arctic to be followed by local observations as 
supporting and comparative material. In the 2013 volume, that order is reversed: all 
 “scientific” (instrumental) records are summarized in its last chapter as a backdrop 
and large-scale view of the data collected in local communities (OISW 2013: 276–300).  

 Another critical milestone was a new concept of “cultural ice-scape” (Krupnik 
2012; OISW 2013: 10–23) to account for the growing volume of project’s cultural data.  
It introduced a vision of the sea ice as a cultural environment, a cultural space (or, 
rather many local spaces) used by individual communities, often for many genera-
tions. Such spaces on ice bear several features typical of the land-based “ethnographic 
scapes,” like historical place names, established routes, navigation markers, other 
physical modifications, safety rules, stories, and myths (Krupnik et al. 2004). Such 
imprints of human presence and associated knowledge transform the sea ice, a physi-
cal body, into a component of human culture, local identity, and heritage.

Created by the forces of Nature, a cultural scape on sea ice is a product of delicate 
and fluid agents — human memory, people’s presence on the ice, and continued trans-
mission of cultural knowledge. Unlike culturally modified spaces on land, human 
“ice-scapes” are seasonal phenomena. They evolve during the wintertime, from the 
fall freeze-up till spring break-up, and then vanish each year with the summer melt. 
They leave no physical traces, no archaeological remains, and no records, except in 
the human mind. Absent in the summer, cultural ice-scapes are restored in the fall by 
the sheer power of human use and knowledge. If the traditions associated with local 
ice-scapes cease to be passed or people move elsewhere, the ice once again transforms 
into a cultural “desert,” the endless mass of cracks, hummocks and ridges, a barren 
frozen sea, the ultima Thule of ancient cartographers and early explorers. Yet today’s 
survival of cultural ice-scapes is also threatened by rapid climate change. 

It is obvious that the concept of cultural ice scape is a product of social sciences 
rather than of indigenous knowledge systems that lack such terminology. Nonethe-
less, “cultural ice scape,” an invisible reality sustained by human memory, has many 
close paradigms in indigenous epistemologies, like “spiritual scapes” (Basso 1996; 
Fair 2004), “memoryscapes” (Nuttal 1991), “fishermen’s scapes” (Maurstad 2004), or 
“aboriginal dreamlands” (Smith and Burke 2004). 

Local people may not call their ice a “cultural scape”; but their known representa-
tions of it as a familiar cultural habitat, a space both revered for its power and feared 
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for its danger are intimately tied to this paradigm. It is materialized in Native maps, 
drawings, and graphic art. People follow established routes across the barren ice by 
using familiar place names, navigation marks, and age-old stories. They also view the 
ice as a teaching, training, and spiritual ground, where humans have to co-exist with 
dangerous creatures, like dwarfs, giant worms, monster polar bears, sea woman, etc. 
(Heyes 2011; Fienup-Riordan and Rearden 2012; Wisniewsky 2010). The concept of 
“cultural ice scape” became a valuable tool to encourage the flow of information of 
importance to local partners and transformed the SIKU data collection into a two-
way process driven increasingly by local interests and needs. 

Discussion: Insights into Knowledge Co-production from the Russian SIKU

Since the key outcomes of the Russian SIKU have been presented elsewhere 
(Bogoslovskaya et al. 2008; Krupnik 2009; Krupnik et al. 2014; OISW 2013: 328–339), 
the section below introduces its contributions related specifically to the knowledge 
co-production process.

1.   Co-Production in Scale and Resolution. Modern scholarly studies of 
Arctic change increasingly focus on modeling and projections of the polar processes. 
The goal here is to produce reliable scenarios and forecasts at regional and eventually 
global scale, and with the ever-advanced precision. Local knowledge has an entirely 
different purpose: it serves people’s practical needs for successful and long-term use of 
particular habitats. It has the strongest observational and explanatory power at local 
scale, that is, at the level of individual or community knowledge of a certain portion 
of land, ocean or sea ice. Here, people’s intimate connection to the same ecosystems, 
often for several generations, makes it possible to register even a minute signal of 
change and at a remarkable speed. 

From the diaries of SIKU observers, we learned that they commonly monitor 
many species of animals, birds, and plants as indicators of natural and man-created 
shifts; even more so, they usually focus on combinations of multiple indicators. Peo-
ple constantly scan the environment for many signals, including wind direction, per-
sistence, and strength; cloud and weather patterns; ice movement; current and tidal 
cycles; status of the tidal area and of the tundra surface; timing of animal, bird, and 
fish migration and reproduction,  plants’ and animal seasonal status, and many more. 
The most experienced monitors track key sites for certain features year after year to 
assess the condition of each individual season, as quoted below:

I took my grandchildren down to school about 9 a.m. and I looked for water 
and ice near the school side of the shore—whether there is any open water 
out there (far at sea — IK). I could tell it because there was some dark(ness) 
in the sky far over there; that dark sky is over open water. I stayed at the store 
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for some time to get information from other people, who were there earlier 
in the morning. We always have a few people of my age gathering at the store, 
the side that faces the water and the beach—they just stay there for some time, 
watch the weather and ice, and talk (Chester Noongwook, February 2001 —  
Krupnik 2002: 173).

The strength of indigenous monitoring is also rooted in the large number of sea-
soned observers, who constantly network in tracking and analyzing any signals of 
change. Judging from the SIKU monitors’ diaries, they always cross-check the infor-
mation they report against other people’s observations and they commonly practice 
what is called “cross-fertilization,” that is, they use indicators from different, often 
unrelated fields. Here, the lesson for knowledge co-production is that indigenous 
observations should be treated as reliable and verifiable in their own sense, even if not 
accompanied by instrumental records. They are highly valuable to our understanding 
of environmental processes, particularly at local and regional scale. 

2. Climate Warming and Observation at Local Scale. Russian SIKU records 
generally concur with the diverse and quite detailed body of Arctic peoples’ obser-
vations that points definitively toward the present-day warming of the northern cir-
cumpolar zone (Hovelsrud et al., 2011; Huntington, Fox 2005; Krupnik, Jolly, 2002; 
Krupnik et al., 2010). In Chukotka, the diaries of local monitors tracked many signs 
of recent warming in the area’s land-, sea-, and ice scapes; in weather, snow, and ice 
regime; increase in storm frequency; rapid coastal erosion and degradation of the 
perma frost layer; shifts in local biota and seasonal cycles of many marine and terres-
trial species (OISW 2013: 239–245). Yet this general warming trend is neither a linear 
nor a uniform phenomenon.

Arctic ecosystems are remarkably diverse. They often have individual micro-
climates and ice regimes, comprise highly distinct sets of plant and animal species, 
and display a variety of physical and topographic features. Local people accumulate 
the knowledge of such local diversity for practical use; scientists just started grasping 
how to incorporate it in their models. 

Indigenous peoples’ monitoring of their home habitats is a long-term occupation. 
It covers myriad sites around northern villages, family cabins and fishing camps, and 
long transects along hunters and herders’ seasonal routes, often for hundreds of miles. 
Each local community serves as an informational hub, where many knowledgeable 
observers share and discuss any unusual signals of change. Expanses of ice, land, and 
sea that are being carefully watched to produce overlapping continuums of individual 
and community scapes, often for major sections of the seashore or entire river sys-
tems. The obvious advantage of knowledge co-production is that it brings many qual-
ified observers and at more sites than scientific programs and government weather 
services can afford.

Igor Krupnik and Lyudmila S. Bogoslovskaya 
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3. Co-Production of Visions. The combination of indigenous and non- 
indigenous observers, often at the same sites, pioneered in the Russian SIKU project 
revealed significant cultural differences in environmental monitoring. For the first 
time, we may assess how people rooted in local cultural traditions view change in 
their home habitats compared to outsiders, even skilled monitors. Non-native observ-
ers, particularly those working for scientific programs and weather services, follow 
standardized protocols and concentrate largely on a defined set of environmental fea-
tures. They have articulated historical approach and eagerly mark individual years 
along few selected parameters. Yet their focused and number-driven vision is also 
fragmented. It may track minute changes in ice, clouds and temperature, but it leaves 
out winds, tides or currents that are integral to indigenous sea and weather watch. 

Non-native climate change monitoring is also thin on biological indicators. In 
Native observers’ logs, numerous life forms — birds, beach invertebrates, marine and 
terrestrial animals, even sled dogs—make a constant presence as important signal of 
any pending shifts. Yet the most remarkable feature of non-native monitoring is an 
absence of people and a lack of interest in people’s daily activities. An outsider mon-
itor usually stands as a lonely person tasked to document an assigned segment of the 
environment. Indigenous entries, to the contrary, brim with people’s names, remarks, 
and shared data, as if the observer is always surrounded by fellow villagers, elders, 
relatives, visitors, even strangers on the road. Such openness to other people’s input 
makes local observers natural partners in knowledge co-production and willing play-
ers in any teamwork. To them, co-production is primarily about personal interaction, 
and is always a learning experience and fun.

4. Indigenous Environmental Terminologies. It is a common saying that the 
Inuit (Eskimo) have “200 words for snow.” It may be an old joke and the number is 
inflated, but the richness of indigenous terminologies is undisputed. In many Inuit 
communities, the number of actively used ice and ice-related terms is close to 50–80, 
and some experts can name up to 100–120 terms and expressions in their native lan-
guage or dialect (Krupnik 2011: 60–62). 

Local terms often carry more information compared to their analogs in the scien-
tific ice, snow, and weather nomenclatures, which is critical to knowledge co-produc-
tion. Internationally accepted sea ice terminologies are aimed at observers at coastal 
stations, ship’s bridge or a flying aircraft and they commonly refer to all polar seas, 
both in the Arctic and Antarctic. Indigenous ice terms, to the contrary, were coined 
by people moving on the ice and they identify ice features according to their safety, 
age, and formation history (Krupnik 2002; Norton 2002). For example, international 
ice classification defines rotten ice as one of the forms of melting spring ice ‘which has 
become honeycombed and is in an advanced stage of disintegration’ (http://www.aari.
ru/gdsidb/glossary/p1.htm). A Chukotka Native definition of the similar ice called 
aghulleq in Yupik is ‘the old ice thinned by spring warming; extremely dangerous 
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for walking, pulling boats or any work, even dog-driving. While walking on this ice, 
one always has to use a special ice-stick (tuvek) with a sharp iron or bone edge and 
continuously check the ice thickness and sturdiness for safety’ (OISW 2013: 73). The 
informational and safety message of indigenous definition is obvious, as well as its 
practical value to anyone moving on the ice.

5. Indigenous Knowledge and Biodiversity. Indigenous knowledge systems 
with their multiple indicators and detailed terminologies are tuned to accumulate 
data on the status and trends in local diversity, both environmental and cultural. 
Overall, people tend to be more caring and thoughtful of Nature within certain set 
of traditional norms. In spite of decades of predatory harvesting and economic mis-
management by commercial fisheries, whaling and sealing industries, Arctic indig-
enous users generally sustain a high level of biological productivity in their home 
habitats. Small communities whose livelihood depended on local “scapes” were natu-
rally concerned about sustainable, long-term use of biological resources.

We may say it otherwise: “the Nature is best secured by Tradition and not by peo-
ple” (Koulemzine 1999: 450). By preserving their cultural rules, indigenous people 
acted historically as stewards of their home ecosystems, on which their livelihood 
and identity was built. To the contrary, the risk of major biodiversity losses increases, 
deliberately or accidentally, when indigenous knowledge is ignored and people them-
selves are moved off their home landscape. Another lesson in knowledge co-produc-
tion is that without indigenous people and their knowledge, the Arctic will quickly 
transform into an area for resource extraction built on a mixture of modern extractive 
technologies (cf. Bogoslovskaya 2014). In that case, damage to our common knowl-
edge and to the regional (global?) sustainability would be irreparable. 

6.  Resilience of Cultural Ice-Scapes. The Russian SIKU project produced a 
pool of benchmark data to assess the status of local ice scapes and associated cultural 
knowledge in Chukotkan communities in the early years of the 21st century. It under-
scored both the resilience and vulnerability of aboriginal ice-scapes in Chukotka 
of the modern era. Many hunters and Elders still possess the rich body of practical 
knowledge, are fluent in traditional ice and weather nomenclatures, and abide to tra-
ditional safety rules. Even in those communities, where people have mostly switched 
to Russian as their daily language, certain traditional practices of ice scape use are 
sustained (OISW 2013: 105–108, 121–123, 170–171). New ice-related activities are some-
times added, like dog-races or winter catch of marine invertebrates through ice holes 
and cracks (OISW 2013: 109–113). They help support people’s use and knowledge of 
ice, and thus preserve a living ice scape.

7. Knowledge Losses and its Consequences. Yet cultural ice scapes can hardly 
be immune from the general culture trends. As people switch from their indigenous 
languages to Russian, traditional nomenclatures for ice, snow, winds, and animals 
fall out of use. Younger generations operate with “creolized” Russian equivalents for 
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a few basic terms that fit poorly to the variety of local conditions. Indigenous place 
names disappear or are replaced by Russianized forms from contemporary maps and 
everyday vernacular. As Elders and senior hunters continue to use traditional terms 
not known by the youth, generational cultural gaps, “cracks in the knowledge” (Heyes 
2011) expand. Even middle-aged hunters in Chukotka use but a handful of indigenous 
ice terms and scores of borrowed Russian words for local ice conditions, compared to 
some 100 traditional terms their grandparents applied to the same ice-scape.

The fading of the old cultural ice scapes and the ‘thinning’ of the current ones 
illustrate the vulnerability of cultural knowledge. Here, the value of co-production 
is critical, as without a sustained effort to strengthen community-based knowledge 
transmission, we are certain to see a rapid transformation of local cultural ice scapes 
in Chukotka and its conversion into the Russian language domain by the middle of 
this century. As this process advances, many components of today’s practical knowl-
edge and use of sea ice may be lost.

Conclusion

During its seven-year teamwork, the Russian SIKU partnership has moved from a 
concept of “integration” of the scientific and indigenous knowledge to “interaction” 
and, eventually, to “co-production.” It adopted a different template for the organiza-
tion and presentation of project data aimed at new audiences. We eventually opted for 
a popular and less technical heritage publication called “Our Ice, Snow, and Winds,” 3 
one organized in community-based chapters and illustrated not by charts and graphs 
but by photographs and drawings made by local participants. Textual descriptions 
were shortened and scientific interpretations of today’s ice and climate trends were 
placed at the very end of the book. In this transition, our trajectory was similar to 
that of other co-production publications of the post-IPY era (Gearheard et al., 2013; 
Fienup-Riordan and Rearden 2012; Salamon et al. 2011).

Even more notable was the intellectual shift from the “integration” to “co-pro-
duction” paradigm in course of the project years. It required a new framework, such 
as the concept of cultural ice-scape, to document the rich information on individual 
communities’ vision of their home ice-scapes. It encompasses patterns of local ice use, 
the cycle of ice-related activities, ways of observation; specific ice, snow, and weather 
nomenclatures in local languages; knowledge sharing via people’s memories and sto-
ries. By viewing local ice through the lenses of cultural scape, we moved it from the 

3 In Russian, the words ice and snow have plural forms; so, the authentic translation of the Rus-
sian book’s title is “Our Ices, Snows, and Winds,” which underlines the diversity of indigenous 
people’s visions of local environments.
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realm of climate change assessment to the domain of culture, language, and commu-
nity lifeways, where it belongs. 

In the aftermath of this transformative experience, we view the “integration” and 
“knowledge documentation” paradigms as almost two opposing ends in the spectrum 
of participatory LTK/TEK studies. Whereas the former aims at using (“integrating”) 
indigenous data in scientific models and monitoring practices, the latter focuses on 
recording indigenous knowledge per se, albeit with the use of certain scholarly means, 
such as published books, charts, computer datasets, reports, and others. 

We should also emphasize that the terms “knowledge documentation” and 
“knowledge co-production” are by no means synonymous. It is appealing to view 
co- production as something “in the middle” of the integration-documentation cont-
inuum that strives to incorporate (blend?) multiple perspectives. Even more tempting 
is to argue that co-production produces new shared knowledge (Hegger et al. 2011; 
Pohl et al. 2011; Stegmaier 2009). We found it difficult to prove. Co-production does 
generate new paradigms; but they have clear birthmarks of their parental knowledge 
systems, like the concept of “cultural ice scape” that does not exist in Native episte-
mologies. An illustrated bilingual lexicon (dictionary) of local ice terms is another 
example, as it had no place in indigenous culture, yet it appeals to today’s hunters, 
elders, youth, teachers, ice scholars, linguists, and heritage specialists.  Rather, in spite 
of different origins, the outcomes of knowledge co-production have value to multiple 
audiences, as is the very process of collaboration, from which such products originate.

We tend to view knowledge co-production as a dynamic and fluid space, a con-
tinuum with the boundaries defined on a case-by-case basis, by intuition rather than 
by default. Each team in this emerging space may experiment with its own template 
to achieve a balance based on its goals, composition, and project arrangements. Such 
legacy of seeking a balance through respectful coexistence of various types of knowl-
edge is the most valuable lesson of the Russian SIKU project. It may be of particular 
importance to those who strive to “integrate” the wealth of indigenous knowledge 
into scientists’ models, charts, and table spreadsheets.  

Acknowledgements 

We are grateful to our many partners in the Russian SIKU project, as well as in the 
previous work with indigenous experts in Chukotka for sharing their knowledge, pro-
viding insight, hospitality, and emotional support for almost forty years. Marie Roué 
and Douglas Nakashima initiated the first draft of this paper in 2014 and offered valu-
able comments, as also did Shari Gearheard and Matthew Druckenmiller.    

Igor Krupnik and Lyudmila S. Bogoslovskaya 



79

References

Ainana, Lyudmila, Lyudmila S. Bogoslovskaya, Oleg V. Veter, and Nikolai I. Mym-
rin 1997. The Role of Chukotka Eskimo Society in the Development of Traditional 
Subsistence Practices by Aboriginal People of Chukotka. Unpublished report to the 
Department of Wildlife Management, North Slope Borough (in Russian).

Allison I., Béland M., Alverson K., Bell R., Carlson D., Danell K., Ellis-Evans C., Fahr-
bach E., Fanta E., Fujii Y., Glaser G., Goldfarb L., Hovelsrud G., Huber J., Kotlyakov 
V., Krupnik I., Lopez-Martinez J., Mohr T., Qin D., Rachold V., Rapley C., Rogne 
O., Sarukhanian E., Summerhayes C., and C. Xiao 2007. The Scope of Science for the 
International Polar Year 2007–2008. Geneva: WMO. Technical Document no. 1364.

Aporta, Claudio 2011. Shifting Perspectives on Shifting Ice: Documenting and Repre-
senting Inuit Use of the Sea Ice. The Canadian Geographer / Le Géographe canadien 
55 (1): 6–19.

Basso, Keith H. 1996. Wisdom Sits in Places: Landscape and Language among the West
ern Apache. Albuquerque: University of New Mexico Press.

Bogoslovskaya, Lyudmila S. 2003. The Bowhead Whale Off Chukotka: Integration of 
Scientific and Traditional Knowledge. In Indigenous Ways to the Present. Native 
Whaling in the Western Arctic. Studies in Whaling 6. A.  P. McCartney (ed.): 209–
254. Edmonton: Canadian Circumpolar Institute. 

— 2014. Budushchee Rossiiskoi Arktiki: Sistema kul’tur ili summa tekhnologii? [The 
future of the Russian Arctic:  a system of cultures or a sum total of technologies?]. 
In Kul’tura Arktiki. U. Vinokurova (ed.): 127–134. Yakutsk. 

Bogoslovskaya, Lyudmila S., and Igor Krupnik (eds.) 2013. Nashi l’dy, snega i vetry. 
Narodnye i nauchnye znaniya o ledovykh landshaftakh i climate Vostochnoi Chu
kotki [Our Ice, Snow, and Winds. Indigenous and Academic Knowledge on Ice-
Scapes and Climate of Eastern Chukotka]. Moscow and Washington: Russian 
Heritage Institute.

Bogoslovskaya, Lyudmila S., Boris I. Vdovin, and Victoria V. Golbtseva 2008. Izme-
neniya klimata v raione Beringova proliva. Integratsiya nauchnykh i tradititsion-
nykh znanii (SIKU, MPG #166) [Climate Change in the Bering Strait Region. Inte-
gration of Scientific and Traditional Knowledge (SIKU, IPY #166)]. Ekologicheskoe 
planirovanie i upravlenie 3–4: 36–48. 

Bogoslovskaya, Lyudmila S., Leonard M. Votrogov, and Igor Krupnik 1982. Bowhead 
Whale Off Chukotka: Migrations and Aboriginal Whaling. Report of the Inter
national Whaling Commission 32: 391–399.

Fienup-Riordan, Ann, and Alice Rearden 2012. Ellavut / Our Yup’ik World and 
Weather. Continuity and Change on the Bering Sea Coast. Seattle: University of 
Washington Press.

Fox (Gearheard), S. 2003.  When the Weather is uggianaqtuq: Inuit Observations of 
Environmental Change. Boulder, CO: University of Colorado Geography Depart-

Our Ice, Snow and Winds



80

ment Cartography Lab. Distributed by National Snow and Ice Data Center. 
CD-ROM.

Gearheard, S., W. Matumeak, I. Angutikjuaq, J. Maslanik, H. P. Huntington, J. Leavitt, 
D. Matumeak-Kagak, G. Tigullaraq, and R. G. Barry 2006. “It’s not that simple”: A 
Comparison of Sea Ice Environments, Uses of Sea Ice, and Vulnerability to Change 
in Barrow, Alaska, USA and Clyde River, Nunavut, Canada. AMBIO 35(4): 203–211.

Gearheard, S., L. Kielsen Holm, H.  P. Huntington, J.  M. Leavitt, A. Mahoney, M. Opie, 
T. Oshima, and J. Sanguya (eds.) 2013. The Meaning of Ice: People and Sea Ice in 
Three Arctic Communities. Hanover: International Polar Institute.

Hegger, Dries, Machiel Lamers, Annemarie Van Zeijl-Rozema, and Carel Dieperink 
2011. Knowledge Co-Production in Climate Change Adaptation Projects: What 
Are the Levers of Action? 

 http://cc2011.earthsystemgovernance.org/pdf/2011_colora_0153.pdf  [06.10. 2016]
Heyes, Scott A. 2011. Cracks in the Knowledge: Sea Ice Terms in Kangiksualujjuaq, 

Nunavik. The Canadian Geographer / Le Géographe canadien 55 (1): 69–90.
Hovelsrud, Grete K., Igor Krupnik, and Jim White 2011. Human-Based Observing 

Systems. In Understanding Earth’s Polar Challenges. International Polar Year 2007–
2008. I. Krupnik et al. (eds.): 435–456. Edmonton: Canadian Circumpolar Institute. 

Huntington, Henry P., Terry Callaghan, Shari Fox, and Igor Krupnik 2004. Matching 
Traditional and Scientific Observations to Detect Environmental Change: a Dis-
cussion on Arctic Terrestrial Ecosystems. AMBIO 11 (1): 18–23. 

Huntington, Henry P., and Shari Fox 2005. The Changing Arctic: Indigenous Perspec-
tives. In Arctic Climate Impact Assessment (ACIA), C. Symon, L. Arris, and B. Heal 
(eds.): 61–98. New York: Cambridge University Press. 

Huntington, Henry P., George Noongwook, Nicholas A. Bond, Bradley Benter, Jona-
than A. Snyder, and Jinlun Zhange 2013. The Influence of Wind and Ice on Spring 
Walrus Hunting Success on St. Lawrence Island, Alaska. Deep Sea II 94: 312–322.

Koulemzine, Vladislav M. 1999. Traditions et environment. Sibirie II. Questions sibe
riennes. Paris, pp. 447–450.

Krupnik, Igor (ed.) 2000. Pust’ govoryat nashi stariki. Rasskazy aziatskikh eskimosov 
yupik. Zapisi 1975–1990 gg. [Let Our Elders Speak. Stories of the Yupik-Asiatic 
Eskimo, 1975–1990]. Moscow: Russian Heritage Institute.

Krupnik, Igor 2002. Watching Ice and Weather Our Way: Some Lessons from Yupik 
Observations of Sea Ice and Weather on St. Lawrence Island, Alaska. In The Earth 
Is Faster Now: Indigenous Observations of Arctic Environmental Change. I. Krupnik 
and D. Jolly (eds.): 156–197.  Fairbanks: ARCUS.

—  2009. The Ice We Want Our Children to Know: SIKU Project in Alaska and Sibe-
ria, 2007–2008. Alaska Park Science 8 (2): 97–101.

—  2011. “How Many Eskimo Words for Ice?” Collecting Inuit Sea Ice Terminologies 
in the International Polar Year 2007–2008. The Canadian Geographer / Le Géo
graphe canadien 55 (1): 56–64.

Igor Krupnik and Lyudmila S. Bogoslovskaya 



81

—  2012. Sea Ice as a Cultural “Scape” – an IPY Legacy. Unpublished paper presented 
at the IPY Knowledge to Action Conference. Montreal.

Krupnik Igor, Ian Allison, Robin Bell, Paul Cutler, David Hik, Jeronimo Lopez-Mar-
tinez, Volker Rachold, Eduard Sarukhanian, and Collin Summerhayes (eds.) 
2011. Understanding Earth’s Polar Challenges: International Polar Year 2007–2008. 
Edmonton: Canadian Circumpolar Institute.

Krupnik, Igor, Claudio Aporta, Shari Gearheard, Gita J. Laidler, and Lene Kielsen 
Holm (eds.) 2010a. SIKU: Knowing Our Ice. Documenting Inuit Sea Ice Knowledge 
and Use. Dordrecht: Springer.

Krupnik, Igor, Claudio Aporta, and Gita J. Laidler 2010b. SIKU: International Polar 
Year Project #166 (An Overview). In SIKU: Knowing Our Ice. Documenting Inuit 
Sea Ice Knowledge and Use. I. Krupnik, C. Aporta, S, Gearheard, G.J. Laidler, and 
L. Kielsen Holm (eds.): 1–28. Dordrecht: Springer.

Krupnik, Igor, and Lyudmila S. Bogoslovskaya 2007. Izmenenie klimata i narody Ark-
tiki. Proekt SIKU v Beringii [Climate Change and Arctic Peoples. SIKU Project in 
Beringia]. Ekologicheskoe planirovanie i upravlenie  4 (5): 77–84. Moscow.

Krupnik, I., L.  S. Bogoslovskaya, B.  I. Vdovin, V.  V. Golbtseva, N.  I. Kalyuzhina, and 
V.  N. Nuvano 2014. K itogam proekta SIKU na Vostochnoi Chukotka: Rol’ narod-
nykh znanii v epokhu “global’nykh izmenenii” [Main Outcomes of the SIKU Proj-
ect in Eastern Chukotka: The Role of Indigenous Knowledge in the Era of Global 
Change]. Ekologicheskoe planirovanie i upravlenie 2 (15): 72–88. Moscow.

Krupnik, I., M. Bravo, G. Hovelsrud-Broda, L. Müller-Wille, B. Poppel, P. Schweitzer, 
and S. Sörlin 2005. Social Sciences and Humanities in International Polar Year 
2007–2008: An Integrated Mission. Arctic 58 (1): 91–97.

Krupnik, Igor, and Diana Jolly 2002. In The Earth Is Faster Now: Indigenous Obser
vations of Arctic Environmental Change. I. Krupnik and D. Jolly (eds.). Fairbanks: 
ARCUS.

Krupnik, Igor, Rachel Mason, and Tonya Horton (eds.) 2004. Northern Ethnographic 
Landscapes: Perspectives from Circumpolar Nations. Contributions to Circum
polar Anthropology 5. Washington, DC: Arctic Studies Center.

Laidler, Gita J. 2006. Inuit and Scientific Perspectives on the Relationships between 
Sea Ice and Climate Change: The Ideal Compliment? Climatic Change 78: 404–444.

Laidler, Gita J., A. Dialla, and Eric Joamie 2008. Human Geographies of Sea Ice: 
Freeze / Thaw Processes around Pangnirtung, Nunavut, Canada. Polar Record 44: 
335–361.

Mahoney, Andy, John R. Bockstoce, Daniel B. Botkin, Hajo Eicken, and R. Nisbet 
2011. Sea Ice Distribution in the Bering and Chukchi Seas: Information from His-
torical Whaleships Logbooks and Journals. Arctic 64 (4): 465–477.

Maurstad, Anita 2004. Cultural Seascapes. Preserving Local Fishermen’s Knowledge 
in Northern Norway. In Northern Ethnographic Landscapes: Perspectives from Cir
cumpolar Nations. Contributions to Circumpolar Anthropology 5. I. Krupnik, R. 

Our Ice, Snow and Winds



82

Mason, and T. Horton (eds.): 277–297. Washington, DC: Arctic Studies Center.
Norton, David 2002. Coastal Sea Ice Watch: Private Confessions of a Convert to Indig-

enous Knowledge. In The Earth Is Faster Now: Indigenous Observations of Arctic 
Environmental Change. I. Krupnik and D. Jolly (eds.): 126–155. Fairbanks: ARCUS.

Nuttall, Mark 1991. Memoryscape: A Sense of Locality in Northwest Greenland. North 
Atlantic Studies 1 (2): 39–50.

Oozeva, Conrad, Chester Noongwook, George Noongwook, Christina Alowa, and 
Igor Krupnik 2004. Sikumengllu Eslamengllu Esghapaleghput / Watching Ice and 
Weather Our Way. Washington, DC: Arctic Studies Center.

Pohl C., S. Rist, A. Zimmermann, P. Fry, G. Gurung, F. Schneider, C. I. Speranza, 
B. Kiteme, S. Boillar, E. Serrano, G. Hirsch Hadorn, and U. Wiesmann 2010. 
Researchers’ Role in Knowledge Co-Production: Experience from Sustainabil-
ity Research in Kenya, Switzerland, Bolivia, and Nepal. Science and Public Policy 
37 (4): 267–281. 

Salomon, Anne, Huntington, Henry P., and Nick Tanape, Sr. 2011. Imam Cimiucia. 
Our Changing Sea. Fairbanks: Alaska Sea Grant and University of Alaska Press.

Smith, Claire and Heather Burke 2004. Joining the Dots: Managing the Land- and 
Seascapes of Indigenous Australia. In Northern Ethnographic Landscapes: Per
spectives from Circumpolar Nations. Contributions to Circumpolar Anthropology 
5. I. Krupnik, R. Mason, and T. Horton (eds.): 379–400. Washington, DC: Arctic 
Studies Center.

Stegmaier, Peter 2009. The Rock ‘n’ Roll of Knowledge Co-Production. EMBO Reports 
10 (2): 114–119.

Trukhanova I. S. 2014. (Review) Our Ice, Snow, and Winds: Indigenous and Academic 
Knowledge on IceScapes and Climate of Eastern Chukotka. ARCTIC 67 (2): 262–
263.

Vdovin, Boris I., and Alexei Yu. Evstifeev 2008. Izmenenie klimata vostochnoi Chu-
kotki za poslednee stoletie po dannym instrumental’nykh nablyudenii [Climate 
Change in Eastern Chukotak over the past 100 Years, According to Instrumental 
Data]. In Beringia – most druzhby, pp. 17–24. Tomsk: TGPU.

Weyapuk, Winton, Jr., and Igor Krupnik (comps.) 2012. Kingikmi Sigum Qanuq Ilita
avut / Wales Inupiaq Sea Ice Dictionary. Washington, DC: Arctic Studies Center. 

Wisniewsky, Josh 2010. Knowings about Sigu: Kigiqtaamiut Hunting as an Experien-
tial Pedagogy. In SIKU: Knowing Our Ice. Documenting Inuit Sea Ice Knowledge 
and Use. I. Krupnik, C. Aporta, S, Gearheard, G. J. Laidler, and L. Kielsen Holm 
(eds.): 275–294. Dordrecht: Springer. 


