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In the Thin Ice exhibit at Dartmouth College’s Hood museum, there is an Alaskan Inuit harpoon on display that has an ivory seal carving forming the butt of the spear. Far from being purely decorative, this combination of killing and revering animals exemplifies the relationship between the native Inuit people and the environment in which they live. “Understanding a seal’s soul is just as important to a hunter as his tools and skills. Knowing that seals are intelligently aware, this hunter has engraved a beautiful seal’s body into his harpoon’s head to show respect. The carving will attract the seal and permit the hunter an easier kill.”1 The purpose of the hunter, and the function of the spear, is to kill the seal. However, cosmically, it simply reflects the relationship between man and seal, two active, intelligent parties sharing the environment. 
Through the course of this paper I plan to establish that the principle difference between traditional subsistence and commercial hunting is the connectedness between the hunter and the hunted. In removing their actions from the environmental context in which they take place, commercial hunting causes the resource populations themselves to be out of sync with the environment. This culminates with the inability of stocks to adequately respond to natural changes, as commercial practices exploit the vulnerability of the organisms. Politics is inherently involved in the management of these complex, international systems, and misconceptions, prejudice, and greed, and ideology have resulted in legislative deadlock (particularly in the whaling industry), effectively preventing both the recovery and sustainable harvest of marine mammals. 
The Arctic Oceans

There are several whale species present in arctic waters, including the endemic bowhead, or Greenland right whale (Balaena mysticetus). Bowhead are the only baleen whales that spend their entire life cycle in the Arctic, and are rarely seen below 68oN. This makes them particularly susceptible to climatic and anthropogenic changes, as they never leave they system.2 Ranging from 12-18m, and weighing 75-100 tonnes, bowhead whales move slowly, and frequently float after they are killed, which dubbed them the “right whales” to kill in the eyes of the hunters.3 They spend much of their time near the edges of the ice floes, along the 200m depth contour, migrating with the edge of the ice as it forms in autumn and retreats in spring. The bowhead forage on medium sized zooplankton that are locally abundant along the floe edges where there are sufficient nutrient inputs. During particularly cold times in history, when the ice extended farther south than normal, they were concentrated along the southernmost edges of the ice, near the limits of their range, causing nutritional and temperature stress. Warmer years permit them to move north into the open water in the high arctic.2 

Stable ice and deep snow is essential habitat for many seal birthing dens. The depth of water underneath the ice is also important, as both bearded seal and walrus are benthic feeders, and need water depths suitable for diving. However, they also need for the ice to be thin enough to break for breathing holes, but thick enough to support their weight.4, 5
Hunting in Frozen Waters

These and other marine mammals have been an important resource for thousands of years; Inuit seal hunting for subsistence has occurred in the arctic since 5000 BC, and whaling by native communities began approximately 2000 years ago.6,7 “Business oriented whaling”8:154  began in the northern polar regions with Norwegian whalers around 900 AD. Basque communities in Europe were whaling locally in the 11th century, and had expanded their harvest to the new world by the 1600’s.8 The earliest organized sealing in Canadian waters was in the early-mid 1800’s (Russian, British, American, and Japanese). Arctic seals are found in three places: on top of the ice, under the ice, and in open water. In deep winter they are an important source of meat and oil.9,4
Purpose: Indigenous
The purpose and outlook of these two groups could hardly be more different. Native interests have always been in the renewable, living resources of the Arctic.10 Unable to cultivate or domesticate crops and herd as their counterparts in more temperate climes, they remained a hunter-gatherer society, relying on the products of the land for their subsistence. This dependence on the vagaries of nature has shaped their cosmology for millennia, resulting in a type of spirituality that is ubiquitous in early societies. They believe in and revere all organisms and natural processes as sentient. Indigenous Arctic peoples use every part of the animals they kill; to do otherwise would be disrespectful, and the world (the animals, climate, and other people) would respond in kind.7,10
Hunting various species of seal, walrus and whale is a community endeavor, and the results of the hunts are shared with everyone. Particularly with sharing important foods like mattak (whale skin), the social structure is constructed around hunting, and they depend on these practices socially, emotionally and spiritually. After thousands of years of living in the harsh conditions of the Arctic, they are also physiologically dependent on the quality and type of foods that they get from hunting. Whale mattak, fresh meats, oil, and seal and whale blubber contain more protein, vitamins and essential nutrients than replacement western meats such as beef. The people that have been raised, or lived their entire lives this type of high quality diet become weak and physically ill if prevented from eating traditional foods. One specific example is that western meats like beef, particularly if they are shipped long distances, are drained of most of the blood. Culturally westerners tend to object to bloody meat, but in an environment with few nutrient sources available, the supply of iron from the blood is integral to the physical well being of the Arctic people.7 Early hunters and Arctic explorers, such as Viljhalmur Stefansson, that were amicable toward learning from the native people also recognized the value of the Arctic diet, particularly under such trying and minimalistic conditions.11
Intra-community relations are also strongly affected by seasonal feasts, which focus on “country” or hunted food even today. In a society that was devoid of currency, bartering with meat and services, as well as giving food as gifts, structured social relations. In addition to the purely practical aspect of the feasts, they ceremonially illustrate the interdependence of human and animal. The animal provides food, tools, clothing, and oil for the people, and human rituals and practices are responsible for ensuring that animal populations are ever-present; “ensuring that the individual animal’s destiny is adequately fulfilled.” 7:40 Out of respect for the animals that are providing for them, hunting camps are always kept clean, and returned to their original state. Often, specific parts of the animal (eg. skull, blood, organs) are returned to the waters to ensure a good future harvest, but other than that, nothing is wasted. Bone and sinew are used to make tools, and skins for clothing.7
Purpose: Commercial

The goal of any commercial effort is to provide a product to its customers, wherever they are in world. The interest of foreign nations and companies in the Arctic is in what they can take from its environment, and ultimately how much money they can accumulate. Their sole object is trade, with their country of origin, as well as foreign nations.6 The parts of the animals that were useful to them are the pelts of the fur seals, the blubber of whales and seals for oil, tusks and whalebone for ivory, and the meat for those nations that consume it. They had no reason to use the other parts of the animal and much was wasted, either dumped overboard or abandoned on shore. “many bones, and even complete skeletons of Greenland right whales have been found at [European whaling stations]” in the Arctic.2 
With no system of morality circumscribing their actions, and the driving demand of consumers behind them, commercial whaling and sealing operations had already over-harvested many areas by the mid-19th century. Unfortunately, they were able to simply shift their focus to new locations. By the beginning of the 20th century a dozen species of pinniped had been hunted to near extinction.6 It took the near exhaustion of the resource across the globe for the industry to even begin to doubt the inexhaustible nature of the sea. Additionally, the modern interests of many countries lie not with the animals that the arctic provides, but with non-renewable resources. The endeavors of American and European interests in oil, natural gas and diamond acquisition require no relation to the natural world at all. They disturb and destroys the natural system in order to access something that is no longer part of the environment. There is no way for humans to have a relation with petroleum. It has taken the development of environmental and ecosystem sciences to return any semblance of respect and concern for nature to western culture.10 The only native interest in these resources is a result of the changes in lifestyle that were brought about by the imposition of western temperate culture, social structure and beliefs.
Technology
Two other significant differences between native peoples and commercial endeavors are their weaponry and mobility. Indigenous people traditionally used handheld weapons such as bow and arrow, harpoons and javelins. They traveled and hunted on the water by way of canoes, and kayak, and on land using sleds. Once it became available, they chose to use some of the modern weaponry, rifles, though they continue to use skin kayaks because they are the most efficient way to hunt in the summer. Modern technologies are only adopted when they are advantageous. When modern schooling practices and community structure was imposed, and the villages centered far from the hunting grounds, the Inuit began to use snowmobiles in order to continue their traditional way of life. The native people have adapted, as is sensible, to the current conditions.7
Conversely, the motorized ships of commercial whalers are so disruptive that they have to use sails in whaling waters, other wise they would frighten off the very creatures that they were seeking.12 Harpoon guns, rifles, machinery and explosives gave the industrial whalers an even greater advantage over their native counterparts; not only could they carry supplies halfway across the world, they could kill marine mammals more rapidly and more efficiently than ever. 

This rift in the mobility of the two cultures alters their perception of the value of the resource. The indigenous cannot travel out into open waters as commercial whalers do, so they cannot search out the whales when they are out to sea. “In those days, when the parents of today’s elders were living, whales needed to come relatively close to shore to be useful…It could be reasoned that killing a huge sea animal with handheld weapons, and then towing it to land, required the willingness of the animal to be taken—and assistance from forces greater than humans possessed.”7:26 The whales had to come to them, just as the seal has to choose to surface where the hunter can kill it. Even if the indigenous people had used European technology to hunt more efficiently, they would have had no reason to harvest as extensively because of their way of life. Nature is the source of their existence, and they subsist by using her bounty, not by exporting it to others.

Furthermore, they cannot leave. One of the primary differences between commercial and subsistence hunting is the manner in which whaling ships and other commercial operations can simply move on when their current location is no longer profitable. Thus, they do not have to remain to live with the consequences of their actions. The Inuit can move if absolutely necessary, but they are still ultimately confined to the Arctic. If they were to disrespect the animals that they live with by over exploiting them (which they in effect did by assisting and working for commercial whaling vessels) they are the ones who remain to live with depleted, scattered populations, as they do today. 
Ecological impacts
The impacts of indigenous hunting are minimized because of the subsistence scale at which it is performed, and the practical, cultural, and spiritual connections between the Inuit and the environment. Subsistence methods of hunting are largely self-limiting, because the local scale at which demands are made limits how much can be harvested, and the aversion to waste that follows from subsistence methods prevents over harvesting. The socio-spiritual beliefs of the Inuit and the other indigenous nations effectually function as community and national regulation of what is otherwise a common pool resource. However this system of intrinsic limitation only functions when there are no demands placed on the resource from outside the local population.
“We have seen that the European commercial harvesting system of sealing grew rapidly and without effective regulation. As a result, numerous seal populations, [in Canada] and worldwide, were brought near to extinction.”6:44 For all of the marine mammals, pinnipeds and cetaceans alike, the only respite that they had was when weather conditions or impassable ice interrupted commercial hunting.6 In a classic example of a tragedy of the commons, numbers eventually dropped so low that even the sealing interests themselves saw fit to impose regulations on the capture of certain species. 
Because of the large and continuous scale at which the commercial system operates, and the large and widely dispersed consumer base that they serve, they are provided with more than enough impetus to catch far more than the hunters would have needed individually, or even for their own towns. The only thing that protected some arctic seal populations was the remoteness of the stocks, and the solitary nature of other species such as ringed seals.6 Consumers that are not directly linked to the natural environment have very little motivation for conserving any particular local resource. By 1900, the depletion of other species resulted in intensified harp seal hunting, which was centered around two major whelping areas.6 Focused harvesting of the very young, and the reproductively mature members of a population frequently undermines the ability of  a population to recover, as it did with many of the fish species in the Gulf of Maine.6
Climate Change

The impacts of climate change alone are virtually inextricable from the combined results of climate and hunting. At the most general level the Little Ice Age had minimal effects on the endemic whales, and restricted oceanic hunting somewhat because of the greater extent of the ice, even for the native peoples. However, once the commercial whaling industry became established in the Arctic, the behavioural consequences of southerly ice were exploited by hunters.7
A case in point is the sensitive, endemic bowhead whale. Historically distributed throughout arctic waters, during particularly cold periods they were locally concentrated at the edges of the ice fields, and were hunted intensely. However, in the 1630’s cold period, they were monopolize-able by approximately 30 British and Dutch ships in Eastern Canada and Greenland. When the climate warmed the bowhead dispersed into waters that were no longer controlled by a few ships. The bowhead are more difficult to find and kill in these conditions, but the annual influx of whaling vessels to the arctic from other nations increased, topping out at approximately 300 when the ice returned south in 1680. During this period the bowhead catch increased dramatically, first because of the influx of ships, and then because they were concentrated. In addition to the mortality from whaling, these cold periods pushed the bowhead to the most southern edges of their range, increasing temperature stress, the impacts of living in a concentrated group.2
Commercial whaling exploited the climatically driven concentrations of bowhead, and the combined stresses of the climate and hunting decimated the Greenland right whale rapidly. By 1715, when the warming climate allowed the remaining bowhead to escape into open polar waters, whaling was no longer profitable in these areas. Despite their low success in new areas as well, bowhead whaling persisted through the 18th century because of subsequent years of southerly ice. By 1800 these populations had been virtually exterminated, and whaling in the area ceased entirely by mid century.2 Western populations of bowhead were similarly over harvested, and are no longer present on many feeding grounds where they were formerly abundant.13
Monitoring and protection of sensitive indicator species, such as the bowhead whale, ringed seal, and beluga needs to be a priority. Caution is essential in establishing management practices for the arctic system. The ice edge itself is habitat for many of the marine mammals, and shifting its location changes the water depth, and changes in temperature result in different ice thicknesses. Thus, climate change reduces the predictability and quality of the habitat. Additionally, one of the primary food chains in the arctic is based on the sympagic (ice based) community, which contains up to five intertwined trophic levels.5
In the spring, ice algae form a dense mat on the underside of the ice, complete with their own community of sympagic crustaceans. They are then consumed by the cryopelagic fish on which the upper trophic levels directly (seal, beluga, narwhal) and indirectly (polar bear, humans) feed. Arctic cod are adapted to feed on the communities beneath the ice, and beluga and narwhal congregate along the ice edge and dive under the ice to hunt for cod. The migrations of beluga, narwhal, and harp seal are driven by the abundance and distribution of cod.5
This aggregate food web structure, concentrated along the ice floes, is what enables the system to exist. Ice algal production is nearly double the pelagic; the spring warming releases the algae into the water, and the stratification from the freshwater ice melt contains the nutrients to the upper levels, resulting in restricted zone of high phytoplankton from 20-80 km off the ice edge. Cod larvae feed on the eggs and nauplii of the phytophagous copepods and amphipods, making the timing of ice melt integral to cod larval recruitment. As the melt shifts earlier as climate change progresses, it results in smaller stocks of cod years later, and decreased foraging success and condition of marine piscivores. If the sympagic population was dispersed into the water column as the pelagic algae are (a possibility with the progressive elimination of polar ice), the resulting productivity would be unlikely to support the biotic community.5
Given this coupling between ice edge habitat and the arctic food web, reductions in sea ice will disrupt these communities, as they have evolved closely with these unique systems. Additionally, it is difficult to predict where and when problem conditions are going to occur because changes in sea ice distribution are controlled by complex, linked, mesoscale differences in climate and basin circulation. Furthermore, it is the emergent effects that these changes have on productivity and trophic dynamics that are of the greatest concern.5 It was hoped that when bowhead whaling ceased that populations would recover, but populations have grown slowly at best, and are estimated at only a few hundred individuals even today. The effect of climate change on bowhead habitat and food abundance limits their recovery and that of other ecologically similar species.13
Regulation and Management: Inadequacy of the International Whaling Commission
The International Whaling Commission (IWC) is an unfortunate example of the ineffectiveness of western management and regulation. Formed in 1946 and headquartered in Cambridge, England, the IWC instituted a moratorium on commercial whaling 1982 (implemented in 1986). Member nations included the United States of America, Japan, Norway, the United Kingdom, Russia, Denmark, the Netherlands, and Iceland, among others. Canada, however, an arctic nation with a large indigenous population, withdrew from the IWC in 1982, after being one of the original member nations.14 
Fraught by dissention between pro- and anti-whaling factions, particularly with respect to the controversial scientific permits, and the establishment of a Revised Management Scheme (RMS), the Commission can rarely move forward or reconcile problems with whaling procedures. Conflict is so pervasive that “At the Commission’s 58th Annual Meeting … 2006, the Commission confirmed its view that discussions on the RMS remain at an impasse and no further collective work was scheduled.” It is nearly impossible to enact any binding policy because a three-quarters majority is required. This results in many resolutions that “are voted on by the Commission and require a simple majority to be passed. Adopted Resolutions are non-binding but are intended to reflect the general view of the commission on an issue”.14
A case in point for the inadequacy of the IWC is Japan and special scientific permits. Article VIII, Paragraph 1 of the 1946 Convention states that, “Notwithstanding anything contained in this Convention, any Contracting Government may grant to any of its nationals a special permit authorizing that national to kill, take and treat whales for purposes of scientific research subject to such restrictions as to number and subject to such other conditions as the Contracting Government thinks fit, and the killing, taking, and treating of whales in accordance with the provisions of this Article shall be exempt from the operation of this Convention.”14, my emphasis Under the auspices of research, “scientific whaling operations” have killed at least 11,100 whales in the 20 years since the moratorium was enacted. Abuse of these permits by Japan in particular (92% of this scientific catch is attributed to Japanese efforts) illustrates the IWC’s lack of power. Over 900 whales were taken by Japan in 2006 alone. Additionally, a large number of these whales are taken in the Southern Ocean Sanctuary.14
Given that virtually every form of modern scientific research can be completed without lethal methods, it is quite obvious that the special permits were issued as a “pretext to keep Japan’s whaling industry alive, and to provide a steady supply of whale meat for affluent Japanese customers.” Despite numerous instances (including at the IWC’s 59th annual meeting on May 30, 2007 in Anchorage, AK, USA) when the IWC has “strongly urge[d] the Government of Japan to halt the lethal takes of … whales [and] to refrain from issuing any special scientific permits for whaling”,14 nothing can actually be done because of the loopholes in IWC policy that allow Japan final control of its permits. 
Japan’s actions are driven by economics and exploitation, and even the IWC is “aware that whales caught in Japan’s special permit operations provide over 3,000 tonnes of edible products per year that are sold for commercial purposes”.14 Even the argument that Japan has presented for two decades, a call to allow three coastal villages to employ community based whaling (a situation more closely analogous to that of the Inuit) is rendered moot in light of the proportion of the current dishonorably acquired Japanese catch that is pelagic (97%) rather than coastal (3%) and far from her own provincial waters. Manipulating the special permits for this purpose might at least be commendable, but because of Japan’s actions toward the IWC and the scientific permits, the Commission continues to oppose the proposal for the villages.14 
Norway also flouted IWC recommendations and CITES policy by resuming commercial whaling in 1993, and utilizing quotas that were based on more liberal calculations than the IWC recommended (which increased quotas from 377 to 549, and then to 674, directly in the face of remonstrations from the IWC and much of the global community), and instituting plans to resume international trade in whale blubber (with questionably high PCB concentrations) with Japan (motivated directly by profit, as blubber is valued at 1¢ per Kg in Norway, but at more than $16 per Kg in Japan.15 These types of blatantly profit driven, selfish actions epitomize the failings of commercialization and globalization.
Additionally, the debate continues over the intent and appropriateness of delineating sanctuaries in addition to the moratorium. It would seem that the value of designating sanctuary areas would be self-evident, but considering that one of the questions to be evaluated is whether the sanctuary will “contribute to research that will maximize future quotas under the RMP,”15 my emphasis it is clear that arguments against them are based on maximizing whaling profits.

Regulation and Management: Indigenous Whaling and Sealing
On the positive side, the IWC was progressive enough to not include subsistence native hunting in its blanket moratorium of whaling. Since 1985, when the commercial moratorium was instituted, aboriginal whaling efforts (including St. Vincent and other Caribbean nations) have killed 6800 whales. The majority of these are minke and gray whales caught by Russian and West Greenland natives. Americans (978) and Canadians (7) combined have taken only 15% of these whales, almost exclusively bowhead. One of the biggest problems for the Inuit of the Ameri-Canadian Arctic is that the species that they would normally be able to hunt, the bowhead, has population levels that are low and declining, which makes it difficult to justify taking them at all. American indigenous populations have killed an average of 50 bowhead per year since 1985, which is within the IWC aboriginal whaling catch limit.14 In Canada however, all of the whale species are protected under the Species at Risk Act (SARA), hence the 0.4 whales per year capture rate.16 These populations were among the most intensely hunted in the world, and will continue to recover slowly.
Historically, the circumstances creating the regulations are driven by western commercial practices, but they primarily affect the livelihood of native subsistence hunters.7 Even when regulatory systems permit native whaling and sealing, there is still a fundamental conflict of interest between native and commercial entities. Both may have similar knowledge about hunting, but their perspectives differ. Indigenous subsistence hunters rely on the land as their bank.6 Hunting products provide for virtually every aspect of their lives, from food to decoration, and they depend on the presence of natural resources as their future livelihood. It is not their way to take things from the environment in order to change them into money.6 
With the introduction of western products, particularly in the Canadian arctic, native people have been forced to move beyond traditional bartering and community sharing. Modern indigenous people sell meat, clothing, tools, and other animal derived products for money to use for products that they cannot obtain other ways, such as gasoline. Unfortunately, in areas where hunting is restricted, or resources are depleted, it is impossible for families to acquire money to buy imported foods. In many remote communities there is no access to foods other than those provided by the land. The estimated cost in 1989 to replace the food provided by whales in Alaska was more than $10 million per year. It would cost $62 million to replace all of the foods obtained by hunting in Nunavut. Additionally, restricting marine mammal hunting increases the pressure on other sources of food, such as caribou, fowl and fish.7
There will continue to be conflicts between “Indigenous peoples who have the philosophies, the practical knowledge, and the continued contact with nature’s reality to…comprehend how to use renewable resources in a sustainable manner”7:27, and legislation that is enacted to constrain them without their input. They are also concerned about the dangers of people, young Inuit and westerners alike, that do not have the appropriate relationship with animals. It is inappropriate for them to depend on “the souls of other beings for food.”7:54 Their beliefs lead them to be concerned not only for their own welfare, and that of the animals, but the impacts of everyone’s actions on the condition of the world.
Conclusion
Marine mammals have been hunted throughout history, but it is only in the past 500 years that our activities have drastically impacted their populations to a point that may be beyond recovery. This is a function of the expansion of technology and consumer demand, coupled with the biological effects of climate change. The differential impacts of subsistence hunting by indigenous peoples and the commercial operations of Eurasia are a function of their respective outlooks on natural systems. Cosmology provided the native societies with a connection to the animals, obliging them to conserve the resource. Native subsistence communities suffered a double blow from resource loss and cultural corruption, whereas commercial operations simply moved on. Furthermore, western management of marine resources has failed time and again, and the regulatory bodies are fraught with dissention, rooted in the greedy, profit driven actions of pro-hunting nations. 

As essentially different outlooks are the root of the problem, it is reasonable to suggest that part of an answer is to “Shift the focus for global debate to scrutinizing the industrial economic model that Western culture is currently imposing on the rest of the world, a model which ultimately reduces all life forms to mere commodities for the marketplace.”16 These nations need to acknowledge that the “right of Sovereign States to exploit their natural resources is subject to a duty to protect and preserve the marine ecosystem.”15
Management involving the scientific, indigenous and commercial communities must be rooted firmly in the biology and behavior of the organisms. Given the complex trophic interactions of arctic food webs, every step taken must also include an understanding of the relevant effects of climate change, in addition to traditional and scientific knowledge of the system. 
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