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Alien species often threaten biodiversity, prompting the international
community to focus on countermeasures. However, these species do not
always form purely negative relationships with local communities.
Particularly in Arctic Indigenous communities, where animal relationships
are central, new species can support autonomous community development.
This study aims to clarify the conditions of alien species (Pfeiffer and
Voeks 2008) that foster positive connections with Indigenous societies,
using the case of muskoxen, which were brought to Nunivak Island, Alaska,
in the 1930s.

First, the study examines the history of muskox extinction and reintro-
duction in Alaska, highlighting anthropologist John Teal Jr.’s projects, which
sought to alleviate poverty in Indigenous communities through muskox
domestication. Here, I underscore Nunivak Island’s pivotal role in reviving
the muskox population in Alaska, despite the species not being native to the
island. Next, based on field research, this study clarifies that muskoxen are
now an economically and culturally important resource on Nunivak Island.
In addition, it examines the historical shift in perception, showing how
muskoxen, once seen as a threat, became a valued resource. It also highlights
the significant role that lifting the hunting ban played in transforming these
relationships.

*National Museum of Ethnology
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Thus, by examining the social and cultural contexts under which
muskoxen are used, I propose that, for an alien species to be considered
“culturally enriching,” it should address gaps within the local society and
culture while also coexisting harmoniously with them.
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1 Introduction

Alien species introduced to nonnative regions due to human activity have
become a global concern. Article 8 of the United Nations “Convention on
Biological Diversity,” which came into effect in 1993, mandates the prevention,
control, or eradication of alien species that threaten ecosystems, habitats, or species
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(Secretariat of the Convention on Biological Diversity 2011: 8). In 2000, the
International Union for Conservation of Nature (IUCN) established the “IUCN
Guidelines for the Prevention of Biodiversity Loss Caused by Alien Invasive
Species” (IUCN 2000). Despite the efforts of many countries to address this issue,
the estimated economic costs of biological invasions of alien species were $423
billion in 2019 (IPBES 2023: 22-23).

Conservation ecologist Tohru Ikeda identifies six main issues caused by alien
species: (a) direct harm to human life, such as agricultural damage, (b) the spread
of zoonotic diseases, (¢) genetic pollution from hybridization with related native
species, (d) the elimination of native species due to competition, (e) the decline of
native species from predation, and (f) vegetation destruction leading to soil erosion
(TIkeda 2002: 14—15). Clearly, alien species can lead to a range of environmental,
ecological, health, and social problems.

However, not all alien species cause these issues. Biological anthropologist
Alice Roberts has recently examined nine domesticated species—dogs, wheat, cattle,
maize, potatoes, chickens, rice, horses, and apples—and detailed their pivotal role
in human history (Roberts 2020). While these species are now raised and cultivated
globally and have become indispensable resources, they are still alien to many
regions outside their native habitats. Alien species that lead to serious problems are
classified as invasive alien species (Murakami and Washitani 2002: 3—4).

Although some alien species can benefit human life, recent years have seen a
growing focus on the damage they cause. Once invasive alien species become
established, eradication is often virtually impossible, and management costs are
high. Furthermore, assessing the “invasiveness” of a species within a complex eco-
system is challenging (De Porter and Clout 2001: 54—55). For these reasons, many
states and local governments have adopted a highly cautious approach toward
introducing alien species. This caution extends to the Arctic region. For instance,
the Arctic Council, an intergovernmental forum comprising eight Arctic states,
strongly opposes the introduction of any new alien species into the Arctic region,
regardless of their “invasiveness” (CAFF, Arctic Council 2013: 80). Additionally,
the Alaska Department of Fish and Game in 1995 adopted a wildlife transplant
policy, and standards for introducing new species were established. These standards
highlight that new species should not cause a significant adverse impact on the
local native species or environment. Moreover, an adequate plan must be prepared
for its control and the eradication of unforeseen adverse impacts (Paul 2009: xii—
xiii, Appendix B).

While alien species have become a global concern, they remain under-dis-
cussed in anthropology. In Arctic anthropology, this is probably because
considerable research has focused on Indigenous societies and their relationships
with culturally significant native species, such as salmon, whales, and caribou (e.g.,
Colombi and Brooks 2012; Inoue 2009; Kishigami 2014). In these studies, alien
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species are either unmentioned or tend to be portrayed only as a “threat” that harms
native species (e.g., Smith 2012: 15-16).

Pfeiffer and Voeks’ pioneering study, which did not cover the Arctic region but
did address numerous cases of alien species, categorized the relationships between
Indigenous communities and alien species into categories (Pfeiffer and Voeks
2008): (a) “culturally impoverishing invasive species,” which harm culturally sig-
nificant native species and their associated cultural practices, (b) “culturally
enriching invasive species,” which enhance Indigenous cultural traditions by providing
food, pharmacopeias, and other tangible and intangible resources, and (c) “culturally
facilitating invasive species,” which help diaspora communities maintain and
develop their traditional ethnobotanical practices after migration.

Although the study focuses on “invasive” alien species, its framework is appli-
cable to all alien species. The research emphasizes the diverse—and not exclusively
negative—relationship between Indigenous communities and alien species, demon-
strating that alien species can have positive impacts on Indigenous communities.
However, the study does not specify the conditions under which alien species
become beneficial to these communities. Hence, this study aims to explore the con-
ditions under which these species are considered “culturally enriching” using the
case of the muskoxen on Nunivak Island, Alaska, as a focal example (Figure 1).
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Figure 1 Major place names mentioned in this study
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The Alaska Department of Fish and Game defines alien species as species that are
found outside their previously observed range, typically introduced to the new
environment through human activity either intentionally or otherwise (Website:
Alaska Department of Fish and Game/Nonnative Species).” Therefore, muskoxen
are classified as alien species on Nunivak Island owing to their nonnative status
(e.g., McClory and Gotthardt 2008: 15).

The remainder of this paper is structured as follows. Section 2 provides a
summary of Nunivak Island and the Cup’ig, the Indigenous people of the island.
Section 3 explains the extinction of muskoxen in Alaska and the reasons for intro-
ducing them to Nunivak Island, despite their historical absence from the area.
Section 4 highlights researchers’ efforts in revitalizing Indigenous communities by
utilizing muskoxen as an economic resource. Section 5 clarifies the significance of
the muskoxen in the current lives of Nunivak Island residents based on my field
research. Section 6 analyzes the evolving relationship between the residents and the
muskoxen, illustrating how these once-feared animals have become significant to
the community. Finally, Section 7 proposes conditions for culturally enriching alien
species.

The fieldwork for this study was conducted by the author in the village of
Mekoryuk on Nunivak Island from 2022 to 2024 over 4 sessions and 55 days.

2 Nunivak Island and Cup’ig Society

Nunivak Island is located in the Bering Sea, southwestern Alaska. It is sepa-
rated from the mainland of Alaska via the Etolin Strait (40 km away). The island
has an area of 4,226.8 km” and is predominantly covered in tundra vegetation (Pratt
1994: 334). Most of Nunivak Island falls within the Yukon Delta National Wildlife
Refuge, managed by the United States Fish and Wildlife Service (Pratt 1994: 337—
340). The island is home to many migratory birds, marine mammals such as
walruses and seals, and many species of fish (Pratt 1994: 334).

Most residents of Nunivak Island are Cup’ig, a regional group of the Central
Yup’ik. The Yup’ik are Indigenous people primarily residing in the Yukon-Kuskokwim
Delta of southwestern Alaska’s mainland. The group that speaks the Nunivak Island
dialect of the Yup’ik language is called the Cup’ig.”’ Cup’ig are a group that have
historically lived exclusively on Nunivak Island (Jacobson 2003: vii—viii).

In the past, Nunivak Island had many villages, and people moved around with
the seasons. However, by 1970, people had settled in Mekoryuk, which is in the
northeast of the island (VanStone 1989: 4). In 2025, Mekoryuk remains the only
inhabited village on the island, with a population of 206 people according to the
2020 census (Website: United States Census Bureau/Mekoryuk ANVSA, AK).

Traditionally, the residents have subsisted as hunter-gatherers, relying heavily
on the island’s natural resources. Table 1 outlines the traditional subsistence cycle
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Table 1 Subsistence cycle in the late 19th century
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Category Name Jan | Feb | Mar | Apr |May|June| July | Aug | Sept| Oct | Nov | Dec
Walrus X X x X
Mammals Se.als . . . x x
Caribou X X X X x «
Fox, Mink, Weasel X X X x
Tomcod X X x x x x x
Codfish (Pacific Cod?) x | x| x
Bullhead x x x x %
Herring x
Halibut X
Chum Salmon x X
Fish Pink Salmon X X
Coho Salmon x x
Dolly Varden x X X x x x
Arctic Char X x x x x
Smelt X x
Flounder X
Fish Eggs x x
Geese x x x x x x
Ducks X x x x X X X
Loons/Cranes X x x x
Birds Ptarmigan X X x x x x x x x x
Cormorant x x
Puffins X X
Murres X X
Bird Eggs x
Greens X X X X x x X
Greens -
Berries X X X x x x
Mussels x x X
Shellfish Clams x x x
Crab x X

followed during the late 19th century.

Currently, people live in a mixed economy, combining subsistence hunting and
gathering with wage labor. While the traditional subsistence cycle is largely maintained,
certain activities have ceased. For instance, marine mammal hunting with fixed nets
during autumn/winter and trapping fur-bearing animals such as foxes, minks, and
weasels are no longer practiced. Wild caribou, once native to Nunivak Island,
became extinct in the late 19th century. In 1920, domesticated reindeer were introduced
by a trader from outside the island (Lantis 1984: 209-210).” Reindeer became a
food resource, but because they were managed by the trader, most residents could
not afford to buy them. (Griffin 1999: 242; VanStone 1989: 5).

In 1940, the federal government purchased the reindeer industry on Nunivak
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Island and transferred its management to the Bureau of Indian Affairs (BIA) (Lantis
1984: 210). The reindeer abattoir was built in 1943 as part of the BIA’s “reindeer
project,” aimed at providing meat and income for the residents (Griffin 1999: 236—
243; Lantis 1984: 211-212). In 1970, BIA’s operations were handed over to the
village of Mekoryuk. Currently, Nunivak Island is home to about 3,000 reindeer
(Amos n.d.: Chapter 2 Hunting Caribou Tuntup’ig and Reindeer Qusngir; Lantis
1984: 211; Website: Neal 2023). The residents can now purchase reindeer, but each
costs about $160.

Nunivak Island currently offers limited employment opportunities through
workplaces (e.g., the tribal government, city office, school, and village store).
However, these are insufficient to employ everyone who wants to work. Therefore,
the American Community Survey shows that the employment rate and median/
mean household income are lower than the state average for Alaska (Figure 2)
(Website: United States Census Bureau). The lack of income opportunities often
drives residents, particularly young people, to leave the island in search of jobs.

Nunivak Island was first discovered by Europeans in 1821 by the Russian
explorer Mikhail N. Vasiliev. However, until the 1920s, contact with external societies
remained minimal (Lantis 1984: 210; VanStone 1989: 1-7). Interaction with outside
communities gradually increased after the 1920s, and missionaries from the
Evangelical Covenant Church began their work in Mekoryuk in 1936-1937 (Lantis
1984: 210; VanStone 1989: 6). During the early 20th century, Nunivak Island was
recognized as a region within Yup’ik country where traditional culture remained
well-preserved, with particularly rich material culture (Lantis 1984: 211; VanStone
1989). The island was especially known for its intricately carved walrus tusks—
often crafted as tourist art—and masks used in rituals and dances (Lantis 1984:
211-212; Ray 1981).

3 Extinction and Revival of Muskoxen in Alaska

The muskox (Ovibos moschatus) is a mammal belonging to the Ovibos genus
of the Bovidae family. Its taxonomy is more closely related to sheep and goats than
to cattle (despite its name) (Lent 1999: 9). Muskoxen live in herds of 10-25 (some-
times 40-60), mainly grazing on tundra grasses (Niptanatiak 2020: 3-5). Adult
males stand approximately 1.5 m at the shoulder and weigh 273-364 kg (Alaska
Department of Fish and Game 2021: 3).

Muskoxen’s current natural distribution includes the Canadian Arctic and
Northeast Greenland (Cuyler et al. 2020: Fig.1). In Alaska, they became extinct
between the 1850s and 1890s (Lent 1998). Their historic distribution in Alaska was
limited to the North Slope Borough, with only a few herds likely present in the
19th century (Lent 1998). The muskoxen also inhabited Siberia until their extinction
approximately 2,700 years ago (Markova et al. 2015: 103). By the late 19th and
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Figure 2 Employment rate (above) and median and mean household income
(USD) (bottom) in 2023. (Data from “2023 American Community
Survey 5-Year Estimates” by the United States Census Bureau)
(Website: United States Census Bureau/Mekoryuk ANVSA, AK)

early 20th centuries, muskoxen faced near-extinction globally due to overhunting
(Flora 2022: 61-65; Hastrup 2022: 17-19; Lent 1999: Chapter 6). However,
because of transplantation projects, their population has rebounded, with approximately
170,000 muskoxen now living in Greenland, Canada, Alaska, Russia, Norway, and
Sweden (Figure 3) (Cuyler et al. 2020: Fig. 1; Jorgensen 2023). Nearly 4,300
muskoxen reside in Alaska, including roughly 740 on Nunivak Island (Cuyler et al.
2020: 807-808).

The transplantation of muskoxen to various parts of the world had two main
goals: the ecological objective of preserving species and the economic objective of

446



Noguchi  Hopeful Alien Species

developing new industries (Jorgensen 2023; Palmer and Rouse 1963: 1). Famous
Arctic explorer Vilhjalmur Stefansson recognized their economic potential during
his early 20th century expeditions in the Canadian Arctic. He later advocated for
the domestication and breeding of muskoxen in the Arctic (Jergensen 2023: 705—
706; Stefansson 1921: 587). In addition, he emphasized the value of their meat,
milk, and wool (known as “giviut”) and promoted their sustainable use. Today,
muskox meat is famous for its quality, and qiviut is celebrated as one of the softest
and warmest luxury animal fibers.

Beginning in the 1920s, some biologists and Alaskan citizens urged the govern-
ment to reintroduce muskoxen to Alaska (Lent 1999: 154). The federal government
designated Nunivak Island as a national wildlife refuge in 1929 and imported 34
muskoxen from Greenland in 1930 to experiment with breeding and domestication
on a farm founded at the Alaska Agricultural College and School of Mines (now

1 1 1 1

Muskox distribution

@ Introduced Extirpated

40w 20 o 20'
Figure 3 Current global distribution of muskoxen (Adapted from Kutz et al. 2017: Fig.1)
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the University of Alaska Fairbanks (UAF)) (Lent 1999: 154—156). While this project
provided valuable biological insights, the experiment was abandoned due to costs
(Lent 1999: 155). By 1935-1936, 31 surviving muskoxen were relocated and
released on Nunivak Island (Lent 1999: 155-156).

Although the muskoxen had not inhabited the island before, Nunivak Island
was selected for two reasons (Palmer and Rouse 1963: 1). First, the island’s climate
and conditions were deemed conducive to supporting the muskoxen, with ample
grass. Second, muskoxen’s common predators (e.g., bears and wolves) were absent
on the island. However, the federal government led the introduction of muskoxen
without consulting the Cup’ig people (Pratt 1994: 342).

The introduction was successful, and the muskox population had exceeded the
current management target of 500 animals by 1965 (Smith 1984: 52-53). This success
led to projects to transplant muskoxen from Nunivak Island to various areas in
Alaska and Russia between 1964 and 1981 (Lent 1999: 177—-185; Website: Alaska
Department of Fish and Game/Muskox). Today, all muskoxen in Alaska are
descendants of the 31 muskoxen introduced to Nunivak Island. Nunivak Island was
the center of the muskox revival in Alaska and Russia.

4 John Teal’s “Muskox Project”

John J. Teal Jr. (1921-1982) was a committed social entrepreneur who dedi-
cated his career to domesticating muskoxen. In addition, he was a researcher and
educator, teaching anthropology, geography, and human ecology at several univer-
sities, including the UAF (Saxon 1982; Website: Dartmouth Libraries/Teal, John
Jerome). When assessing the impact of the muskox introduction to Nunivak Island,
Teal’s “Muskox Project” cannot be overlooked.

John Teal’s early inspiration came from his mentor Vilhjalmur Stefansson, at
Dartmouth University (Teal 2022: 2; Teal Jr. 1958). Although “Wild John” was dis-
missed from Dartmouth University for cutting classes, he later studied
anthropology and international relations at Harvard College and Yale University
(Teal 2022: 2; Website: Dartmouth Libraries/Teal, John Jerome). After World War
II, he spent three years in Norway studying the social and economic aspects of
reindeer husbandry (Teal 2022: 2; Website: Dartmouth Libraries/Teal, John
Jerome).

In 1954, he founded the Institute of Northern Agricultural Research (INAR)
and launched the “Muskox Project.” The project sought to alleviate poverty among
Indigenous communities in the north by domesticating muskoxen and industrializ-
ing qiviut. His plan was for Indigenous people to raise domesticated muskoxen and
generate income from the production of giviut (Wilkinson and Teal 1984: 162).

Between 1954 and 1955, he captured seven muskoxen in Canada’s Northwest
Territories and began conducting biological, physiological, and behavioral research
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at a farm he established in Vermont (Wilkinson and Teal 1984: 163). Based on his
findings, he captured 33 muskoxen on Nunivak Island between 1964 and 1965 and
attempted to domesticate them at a newly founded farm at UAF with support from
the W. K. Kellogg Foundation (Wilkinson and Teal 1984: 163). The Fairbanks farm
relocated twice for various reasons and currently operates in Palmer near
Anchorage (Teal 2022: 9-11). Although it was short-lived, muskox farms were also
established in Norway and Quebec in Canada, with his support (Teal 2022: 7).
Figure 4 shows the locations of the research institutes and farms established by
INAR.

Domestication is defined in various ways, but a major perspective characterizes
it as a process in which humans intentionally manage breeding to achieve a specific

1. Huntington Center, Vermont (1954-1977?)
2. Fairbanks Farm, Alaska (1964-1976?)

3. Old Fort Chimo Farm, Quebec (1967-1984?)
4. Bardu Farm, Norway (1969-1976)

5. Unalakleet Farm, Alaska (1975-1984)

6. Palmer Farm, Alaska (1984—in progress)

Figure 4 Map of research center and farms established by INAR
(Created from the descriptions of Teal (2022) and Wilkinson and Teal (1984) by the author)
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objective (Zeder 2012: 162). John Teal established two goals for the Muskox
Project’s domestication efforts (Teal Jr. 1958): to breed animals that produced more
qiviut and to create hornless animals to prevent eye injuries in crowded farms. In
the early years of the Muskox Project, breeding bulls were typically selected based
on three main criteria: (1) docility or tractability, (2) high giviut yield from both
bulls and their offspring, and (3) a brief shedding period (Lent 1999: 252-253).
Additional traits such as growth rate were also considered (Lent 1999: 252-253).
However, there is no evidence that selective breeding has influenced the muskox’s
morphology (Wilkinson 1974), and little effort appears to have been made to alter
its morphological traits since the 1970s (Lent 1999: 252-253). Currently, three
muskox farms operate in North America, including Palmer Farm, which inherited
the Muskox Project, but none have achieved full domestication of the species
(Helfferich 2008: 16-28).

After founding the muskox farm at UAF, Teal’s next objective was to develop
the qiviut industry. Two individuals played crucial roles in this project: Dorothy
Reade, a knitting expert, and Ann-Lillian Schel, a master’s student specializing in
textiles who studied under John Teal at UAF. In 1961, Dorothy Reade, who was
passionate about spinning and knitting various rare animal fibers, contacted UAF to
inquire about acquiring qiviut (Druchunas 2006: 78; 2010) In response, John Teal
provided her with some giviut in 1965 (Druchunas 2006: 78). Subsequently, she
developed a technique for spinning qiviut into yarn and submitted a report to
INAR, praising its qualities as a knitting material (Druchunas 2006: 78; Schell
1972: 35-36).

Following Reade’s report, INAR initiated qiviut yarn production in 1967
(Druchunas 2006: 79). In 1968, Ann-Lillian Schell visited Mekoryuk on Nunivak
Island and held a qgiviut workshop (Schell 1972) attended by 25 women, where
they learned to knit with giviut (Bruce and Robertson 1994: 41; Schell 1972).
Building on its success, the “Oomingmak Musk Ox Producers’ Co-operative”
(hereafter referred to as Oomingmak) was founded in 1969 with support from
INAR (Bruce and Robertson 1994: 40).

Oomingmak, headquartered in Anchorage, remains highly active today (Photo 1).
The co-operative currently has approximately 250 members, primarily Native
Alaskan women from remote villages (Website: Oomingmak Musk Ox Producers’
Co-operative). A defining feature of Oomingmak is that it is owned and managed
by Native Alaskan women (Website: Oomingmak Musk Ox Producers’ Co-operative).

Oomingmak members pay an annual fee to receive qiviut yarns from the
co-operative. They use the yarn to create knitted pieces, which they submit to
Oomingmak in exchange for payment by check (Website: Oomingmak Musk Ox
Producers’ Co-operative).

Another distinctive aspect of Oomingmak is its ownership of copyrighted knitting
patterns unique to each village (e.g., Photo 2). Only members from a particular village
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Photo 2 Sample of the Mekoryuk harpoon pattern (Photo by
Seiji Shirono. Hokkaido Museum of Northern
Peoples: HR5.15, collected in April 2023)
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can use the corresponding pattern (Website: Oomingmak Musk Ox Producers’
Co-operative). These systems provide economic opportunities for members in remote
villages where income sources are limited. While Teal’s original vision of Indigenous-
led muskox domestication and farming has not been realized, the development of
Oomingmak has partially achieved the industrialization of qiviut.

It is worth noting that Japanese influences may have contributed to the indus-
trialization of qiviut. Dorothy Reade, who developed spinning and knitting
techniques for giviut, is recognized in the United States for her innovation in creat-
ing a “charting system” that visually represents knitting patterns (Druchunas 2010:
23-24). This system was effective in the 1960s for teaching knitting to Indigenous
women with limited English proficiency (Schell 1972: 54, 81). Oomingmak contin-
ues to utilize her charting system to teach patterns. According to Donna Druchunas,
a knitting researcher who studied Dorothy’s life and work, the concept for this sys-
tem likely originated from a Japanese knitting textbook that Dorothy received as a
gift (Druchunas 2010: 11-12, 23; Website: Dorothy Reade Innovative Knitter,
Spinner, and Designer). During the 1960s, American knitting textbooks rarely fea-
tured graphic representations of patterns, whereas this practice was already
well-established in Japan and Europe (Druchunas 2010: 11-12, 23; Website:
Dorothy Reade Innovative Knitter, Spinner, and Designer).

Additionally, Dorothy’s sister Katherine Reade Ross traveled to Japan while
Dorothy was researching giviut spinning techniques.” According to a newsletter
from the Japan Silk Association (Photo 3), which Katherine visited, the sisters
aimed to develop knitting-suitable yarn by blending qiviut with other fibers.
Katherine’s visit to Japan focused on acquiring Japanese silk (Japan Silk
Association 1966: 7). Dorothy later spun a blend of giviut and Japanese silk into
yarn and used it for knitting. She then sent silk-infused qiviut knit to the associa-
tion, accompanied by a letter (Japan Silk Association 1966: 7).

In the report that she submitted to the INAR between 1965 and 1966, Dorothy
recommended blending qiviut with other fibers, such as silk, for knitting various
items. Today, some items that Oomingmak sells are made from yarn that is 20%
silk blended with giviut. Researchers have noted that the Japanese ukiyo-e produc-
tion system is employed in the prints made by the Canadian Inuit (Kobayashi
2015). Qiviut knitting may be another example of the influence that Japan has had
on the crafts of Indigenous people in the Arctic.

5 TImpact of Muskox Introduction on Nunivak Island

2025 will mark 90 years since the muskoxen were introduced to Nunivak
Island. How has their introduction impacted the island? The impact on the ecosys-
tem is a key consideration. As discussed in Section 1, introducing alien species can
cause significant ecological disruptions, so many countries assess their potential
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Photo 3 Column in Japan about Dorothy and Katherine Reade (Japan Silk Association 1966: 7)

invasiveness before introduction. Numerous studies showed that muskoxen pose a
minimal risk of causing significant environmental impact (e.g., Bureau of Land
Management Arctic District Office 1989: 17-25; McClory and Gotthardt 2008: 15).

Historically, concerns were raised that introducing muskoxen to various
regions could result in competition for food with caribou/reindeer and moose, all of
which are herbivores (Bos 1967: 91-99; Spencer and Lensink 1970: 12-15).
However, research from multiple regions indicated that, except under special condi-
tions, competition among these species is minimal due to differences in the type of
vegetation they prefer to consume (e.g., Brodeur 2023; Bureau of Land
Management Arctic District Office 1989: 17-25; Thomas and Edmonds 1984: 93;
Wilkinson et al. 1976).

“Special conditions” refer to cases where the muskoxen population surpasses
the environment’s capacity in a confined space, such as an island. In such cases,
muskoxen may compete with other species, potentially harming local vegetation
and the environment (Bureau of Land Management Arctic District Office 1989:
24). On Nunivak Island, winter snowfall drives caribou and muskoxen to coastal
areas where snow is less dense. Reports of coastal vegetation decline have existed
since the 1960s (Bos 1967: 96-98; Griffin 1999: 69; Spencer and Lensink 1970:
12—-14). This contributed to the decision to lift hunting restrictions for population
management, which I will discuss later.
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Because of effective population management, no significant environmental
damage caused by muskoxen has been reported on Nunivak Island in recent years.
During the author’s field research in Mekoryuk from 2022 to 2024, no residents
voiced concerns about muskoxen causing environmental problems.

As most of Nunivak Island is classified as a National Wildlife Refuge, the state
of Alaska manages its muskoxen under an agreement with the federal government
(Jones 2023: 3; Lent 1999: 172—176). The current management objective is to sustain
a population of 500-550 muskoxen (Jones 2023: 5). Management strategies involve
regular population monitoring and hunting as a population control measure (Jones
2023: 5-19). There are two hunting seasons for muskoxen: summer/fall hunt
(August 1-September 30) and winter/spring (January 15-March 31). Muskox hunt-
ing was first authorized in 1975 (Lent 1999: 185-186).

The approval of muskox hunting was influenced by both management concerns
raised by biologists and the demands of Alaskan citizens (Lent 1999: 172-186).
Following Alaska’s statechood in 1959, hunting regulations for some game species,
including those for caribou, have been deregulated. Many Alaskans viewed further
deregulation as an opportunity to attract nonresident hunters, thereby boosting local
income. Meanwhile, biologists warned that unchecked muskoxen population
growth could trigger an ecological ‘“crash,” where environmental degradation
would lead to a sudden population decline.

Concerns over the growing muskox population led to transfer projects across
Alaska and the approval of John Teal’s muskox capture on Nunivak Island between
1964 and 1965. Despite these efforts, the population continued to increase, and
hunting was approved in 1975 (Lent 1999: 177-182, 231-232).

Hunters must obtain a locking-tag (big game tag) in addition to a hunting
license and permit to legally hunt muskoxen. The cost of the tag varies based on
residency status (Table 2). As of 2024, the price is $25 for Alaska residents, $2,200

Table 2 Costs of muskoxen hunting on Nunivak Island (in USD)

. . Alaska Non-resident
Mekoryuk Resident| Alaska Resident Non-resident Alien
. 45 45
IElesines {255 5 (Low-income) 5 (Low-income) 160 630
. 25 (Registration) | 25 (Registration)

Locking-tag fees 500 (Drawing) 500 (Drawing) 2,200 3,000
Transporter/Guide fees - 3,000-6,000 3,000-6,000 3,000-6,000
Land use fees - 100 100 100

Total *' 30-545 3,130-6,645 5,460-8,460 6,730-9,730

*1  Outsiders often pay for flight tickets and excess baggage fees for transporting animal home.

Note: Based on data from the Alaska Department of Fish and Game (2024; Website: Alaska Department of Fish
and Game/Muskox Hunting in Alaska)
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for nonresident hunters, and $3,000 for nonresident aliens (Alaska Department of
Fish and Game 2024: 9-10).” Additionally, nonresidents often rely on guides or
transporters for hunting. When factoring in all expenses, hunters from outside the
island typically pay $3,000-$10,000, or sometimes more, for a muskox hunt,
whereas Alaskan residents, particularly those from Nunivak Island, can hunt at
comparatively lower costs.

Consequently, hunting serves distinct purposes for islanders and outsiders. For
islanders, the primary goal is to acquire meat, which is then distributed among
families and relatives. Conversely, outsiders engage in trophy hunting, aiming to
hunt large, rare animals. They often bring home the head or entire hide to create a
mounted muskox, whereas the majority of the meat is usually given to a guide or
transporter, who then shares it within their community. Therefore, muskox meat is
shared among islanders who do not hunt. The number of licensed hunts fluctuates
yearly based on the island’s muskox population. In the 2023 hunting season, a total
of 87 muskoxen were hunted. Of these, 30 were hunted by islanders and 57 by out-
siders (Figure 5) (Website: Alaska Department of Fish and Game/Harvest Statistics).

Hunting-related jobs include roles as guides and transporters. While
Mekoryuk’s only hunting guide retired in 2023, several transporters remain active.

Alaska Non-
Residents
16 (18%)

Mekoryuk Residents
30 (35%)

Alaska Residents
(excluding Mekoryuk Residents)
41 (47%)

Figure 5 Percentage of muskox hunters on Nunivak Island in 2023
(Data from the website of the Alaska Department of Fish
and Game/Harvest Statistics)
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Both require licenses, but their responsibilities differ: guides assist clients with all
aspects of hunting, whereas transporters are strictly limited to providing transporta-
tion. Even if a transporter finds a muskox, they are not allowed to point it out to
their customer.

Outside hunters have an almost 100% success rate. Sometimes hunters and
transporters need several days searching in harsh, cold conditions searching for a
muskox, but once located, the animal is relatively easy to hunt. Guides and trans-
porters rely on the number of clients they assist for their income, with one
transporter mentioning that the hunting season provides the majority of his annual
earnings (Transporter A, male, 60s, interview in Mekoryuk, July 13, 2024).

The number of people visiting the island is higher than the number of actual
hunters because they often come to the island with their family or friends. These
visits create opportunities for residents to sell their handicrafts. Oomingmak knit-
ting remains significant for many women on the island. Although the exact number
of members in Mekoryuk is unknown, the knitter I interviewed estimated that most
women over 50 are likely members (Knitter A, female, 60s, interview in
Mekoryuk, July 11, 2024). An interesting observation is that a notable number of
individuals have either left Oomingmak or remain members but are not currently
active. For many women, the main reason for their inactivity is the belief that the
compensation does not fairly reflect their labor. For example, Oomingmak compen-
sates knitters approximately $60 per scarf, whereas the market value of a giviut
scarf exceeds five times that amount (Table 3). Most of the women [ interviewed
said that the purpose of joining Oomingmak was to earn money. Therefore, if they
feel that the payment is insufficient, they choose to leave Oomingmak.

Although the volume of knitting done for Oomingmak may have declined,
many women continue to knit giviut actively. This is because some knitters work
independently from Oomingmak (Photo 4). Instead of obtaining qiviut yarn from
Oomingmak, they spin qiviut themselves from the hides they have hunted or pur-
chased from neighbors. Using their giviut yarn, they create and sell their works
independently.

By operating independently, knitters can sell their products for nearly five
times Oomingmak’s purchase price (Table 3). However, this approach comes with
constraints, such as the inability to use the copyrighted patterns owned by
Oomingmak. To compensate, independent knitters have created original patterns or
sourced alternatives from online platforms and books. An independent knitter, who
showed me her original patterns, utilizes the “charting system” developed by
Dorothy Reade (Knitter B, female, 60s, interview in Mekoryuk, July 6, 2024). In
addition, independent knitters must secure their customers. They sell their creations
not only to visitors, including muskox hunters, but also through online platforms.
One independent knitter mentioned that finding buyers on the Internet is relatively
easy (Knitter A, female, 60s, interview in Mekoryuk, July 11, 2024).
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Photo 4 Works by independent knitters (Photo by the author, July 6, 2024 in Mekoryuk)

Table 3 Market prices of qiviut yarn and knitting

Prices of Qiviut Yarn and Knitting

Market price of giviut yarn per ounce (28.34g) $90-160
Purchase price of scarves by Oomingmak Around $60

Sales price of lightweight scarves by Oomingmak Around $325-385
Sales price of lightweight scarves by an independent knitter Around $300-350

Independent knitters began to emerge around 2000, as indicated in interviews
(Knitter B, female, 60s, interview in Mekoryuk, July 6, 2024).” This seems to have
been an inevitable consequence of the muskox hunting ban being lifted. In addition
to hunting by residents, outside hunters occasionally leave muskox hides in the vil-
lage. This means that although the number of muskoxen hunted varies annually, the
village has a constant supply of muskox hides. This likely contributed to the rise of
independent knitters, many of whom rely on qgiviut knitting as their primary source
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of income.”

Lifting the hunting ban also led to the development of industries beyond knitting
(Photo 5). One notable craft involves men working with muskox horn. Earrings and
other accessories are made using the beautiful patterns of the horn. These are also
sold to visitors on the island. Additionally, because of the horn’s popularity for
knife handles, some individuals sell it as a raw material. However, as horn crafts
generate less income than qiviut, they function as a supplementary source of
income for some men. Qiviut traders also contribute to the local economy by pur-
chasing muskox hides from residents to either resell or process into qiviut, which
serves as their primary source of income.

Determining the exact number of individuals involved in muskox-related labor
is challenging.” Figure 6 provides an estimated number and proportion of
muskox-related workers within Mekoryuk’s working population (or more precisely,
the population of the employed civilian labor force) in 2023. The total estimated
number of traders, transporters/guides, and knitters is 25, accounting for approxi-
mately 21% of the village’s working population.

The muskox serves as both a vital source of income and a culturally significant
animal for the islanders. In their food culture, muskox meat is prepared as steaks,
stews, and dried meat, consumed year-round, and served at special occasions such
as weddings (Photo 6).

As part of the village school’s cultural education program, students participate
in an annual muskox hunt. They process and consume the meat while also learning
qiviut making. This program’s primary goal is to pass down subsistence culture
from elders. Notably, the species hunted for cultural education is the introduced
muskox rather than native species, such as seals, walrus, salmon, and halibut,
which have historically held significance in traditional culture. This suggests that
for residents, the subsistence lifestyle itself holds primary significance. Learning
about culture does not necessarily involve hunting or fishing for traditionally
important native species. Despite being an alien species on the island, muskoxen
play a role in maintaining and evolving the subsistence culture as students learn to
hunt them. Thus, muskoxen serve as a resource that supports and reinforces their
traditional subsistence culture.

The cultural importance of the muskox in current Cup’ig society is symboli-
cally represented by the display of stuffed muskox heads in the village school
(Photo 7). These are arranged alongside traditional masks that represent the Cup’ig
worldview and heritage (cf., Fienup-Riordan 1990: 49-67; 1996). Furthermore,
some masks illustrate how muskoxen have become integrated into their traditional
culture. Nunivak Island has long been recognized for its tradition of mask-making,
as documented by anthropologists (e.g., Sonne 1988). Historically, these masks
were worn during ceremonies and dances (Fienup-Riordan 1990: 49-50; 1996) and
were typically crafted and adorned with depictions of important native species.
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Photo 5 Muskox horn and crafts from Mekoryuk (Collections of Hokkaido
Museum of Northern Peopless, photos by the author)
(Top) Muskox horn (Collected in April 2023)
(Center) Masks made from qiviut (HR4.16, collected in September 2022)
(Bottom) Muskox horn earrings (HR5.27, collected in April 2023)
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_— _Trader2 (2%)

Non Muskox
Related
93 (79%)

Figure 6 Number and percentage of muskox-related workers in the estimated employed
civilian labor force in Mekoryuk 2023 (Based on “2023: ACS 5-Year
Estimates Data” (Website: United States Census Bureau/Selected Economic
Characteristics) and information gathered by the author through interviews)

However, with the arrival of missionaries in the Yup’ik village in the late 19th century,
dance was banned, leading to a decline in mask-making (Fienup-Riordan 1990:
49-52; 1996: 140—-144). Although the Evangelical Covenant Church missionaries
who arrived on Nunivak Island in 1936-1937 also prohibited the use of masks in
dances, it is thought that they implicitly permitted mask production for commercial
purposes, thereby allowing the craft to persist (Fienup-Riordan 1990: 234; Griffin
1999: 277-278). Interestingly, some artists began integrating muskox imagery into
their mask designs (e.g., Lantis 1984: 212). Thus, the muskox has been embedded
into their culture and functions as a resource that promotes development.
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Photo 6 Various dishes made with muskox meat (Photos by the author)
(Top) Steaks (September 13, 2022 in Mekoryuk)
(Center) Stew served at a wedding (April 14, 2023 in Mekoryuk)
(Bottom) Dried meat (July 13, 2024 in Mekoryuk)
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Photo 7 Traditional mask and stuffed muskox at Nuniwarmiut school in Mekoryuk
(Photo by the author, April 4, 2023)

6 Historical Change in the Relationship between the Muskoxen and
Cup’ig People

Although muskoxen are an alien species on Nunivak Island, they have become
an indispensable resource for the islanders, both economically and culturally.
Today, many locals emphasize the significance of muskoxen in their lives. For
instance, one qiviut trader said to me that he would go bankrupt if there were no
muskoxen on the island (Trader A, male in his 40s, interview in Mekoryuk, July 4,
2024). Interestingly, muskoxen offer hope to at least some individuals.

While assisting a trader who made qiviut, he handed me some that I had
combed from a hide. As he filled the small bottle with giviut, he paused and mum-
bled that this could be a good product. Then, he joked, “If I get rich by this, I'll
build a muskox mansion. You can stay there when you come to research!” (Trader
A, male, 40s, interview in Mekoryuk, April 13, 2023). The following year, he
indeed started selling bottled giviut (Photo 8). He is not the only one who sees
hope for the future in muskoxen. This sentiment is also reflected in a cultural text-
book authored by the village elders, which states

Musk-oxen has impacted the lives of our ancestors since their introduction to

Nunivak Island. It impacts our lives in this very age through benefits through our econ-

462



Noguchi ~ Hopeful Alien Species

Photo 8 Earrings made from bottled giviut (Photo by the author, July 22, 2024 in Mekoryuk)

omy, use of its meat for food and other methods of providing for our cash. Annual
subsistence permits are issued by the Department of Fish and Game. This provides [a]
substitute for other meats on our tables. Although we may think that it was an intrusion
on our lives, in [the] long run, it has benefited the Cup’ig natives of Mekoryuk. Perhaps
development of a tribally owned musk ox farm will bring more jobs and allow Nunivak
Island to be a destination for tourists around the world (Amos n.d.: Chapter 2:
Transplantation of the Musk-Oxen).

Nevertheless, muskoxen were not considered important to the islanders upon
their introduction. Conversely, they were long perceived as “fearsome animals”
(Lantis 1984: 212). How did they transform from fearsome animals into a significant
presence, even a source of hope?

The federal government introduced muskoxen to Nunivak Island without con-
sulting the residents. At the time, many residents were confused by the introduction
without their consent. One elder, recalling the day muskoxen arrived, remarked,
“..our troubles began with that (the introduction of muskoxen)” (Amos n.d.:
Chapter 2; Pratt 1994: 342). The trouble brought by muskoxen was that they would
occasionally appear in the village, killing dogs. In those days, dogs played a crucial
role in winter transportation, serving as essential to dog sleds. Hence, muskoxen
were seen as a direct threat, causing actual damage to their daily lives.

At the time, residents were unable to address the threat posed by muskoxen, as
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hunting was prohibited. They complied with government regulations and refrained
from poaching until hunting permits started being issued in 1975 (Amos n.d.:
Chapter 2). However, the introduction of snowmachines and all-terrain vehicles in
the 1960s and their growing popularity in southwest Alaska during the 1970s (e.g.,
Anderson 1992: 12—14; Okada 2018: 55) led to a decline in the reliance on sled
dogs. Furthermore, since these modern vehicles make a noise, muskoxen gradually
stopped approaching the village (Amos n.d.: Chapter 2).

Margaret Lantis, who conducted extensive field research on Nunivak Island
from the late 1930s to the early 1970s, noted that residents avoided muskoxen until
1964 (Lantis 1984: 212). This year, John Teal captured muskoxen on the island for
his project, employing some residents as guides and transporters to assist him
(Lantis 1984: 212). The captured muskoxen were relocated to a farm at UAF.
Subsequently, giviut knitting emerged from the project and began spreading among
the village’s women in 1968. Although these events probably helped eliminate the
fear of muskoxen, it was not a crucial factor in their transformation from a fear-
some animal into an important being.

The residents had minimal direct interaction with Nunivak Island muskoxen,
as the role of capture assistant was not a long-term position. Additionally, they
lacked opportunities to independently develop qiviut crafts because access to giviut
was restricted to Oomingmak. Furthermore, the income from Oomingmak was rela-
tively small.

The beneficial effects of muskoxen on residents have primarily stemmed from
hunting restrictions being lifted in 1975. These effects have developed guides,
transporters, trading businesses, and independent craft industries. They have also
strengthened and sustained local food traditions and subsistence practices. As
anthropologist Jane Flora noted, hunting plays a crucial role in how Arctic communities
build and maintain familiarity with animals (Flora 2022: 67).

7 Discussion: Conditions for Culturally Enriching Alien Species

As discussed in Section 1, alien species can form diverse relationships with the
societies into which they are introduced. The muskoxen brought to Nunivak Island
have had a positive influence on the Cup’ig society’s economy and culture, contributing
to their development. In this regard, they fit the definition of “culturally enriching”
alien species. While some alien species can negatively affect ecosystems and culture,
what factors have allowed muskoxen on Nunivak Island to be integrated as a culturally
enriching alien species?

The attractive characteristics of muskoxen, such as their high-quality meat,
qiviut, and rarity as a hunting game, are certainly important. However, having
desirable traits does not automatically make an alien species culturally enriching.
As shown in Section 6, muskoxen were initially viewed by residents as a threat to
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daily lives (i.e., a “culturally impoverishing” alien species). In addition, a giviut
trader living in Mekoryuk mentioned that hunted muskox hides are sometimes dis-
carded rather than utilized in another village (Trader A, male, 40s, interview in
Mekoryuk, April 4, 2023). He wished to collect these unused hides to generate
more income. This suggests that for an alien species to become culturally enriching,
having attractive characteristics alone is insufficient for humans; the species must
also align with the social and cultural conditions. This section explored the conditions
under which alien species can become culturally enriching by clarifying the social
and cultural contexts in which muskoxen have been successfully integrated.

Regarding economic impact, one factor contributing to the active use of
muskoxen is the limited availability of cash income opportunities in Mekoryuk. As
noted in Section 1, housechold income in Mekoryuk is below the state average, a
trend that has persisted since at least the 1960s (Bruce and Robertson 1994).
Historically, residents pursued various ways to generate income (Lantis 1984: 210—
212; Nowak 1975: 23-24). A key consideration is identifying who had access to
these economic opportunities when muskoxen began to be utilized for financial
gain.

The cash economy began to establish itself on Nunivak Island in the 1940s.
The “Reindeer Project” mentioned in Section 2 and the National Guard, in which
all able-bodied men participated, played a significant role in the local economy
(Lantis 1984: 211). While statistical data on women’s employment rates from that
period is unavailable, it can be inferred that, at least until the 1970s, women had
fewer income opportunities than men.

Historically, women did have some income opportunities. In the reindeer
project, several women were employed (Lantis 1972: 44). Lantis noted that before
1940, craft production provided another source of income for islanders, with handicrafts
including baskets, carved walrus tusks, wooden plates, and masks (Lantis 1984:
211). However, craft-making on Nunivak Island was largely divided by gender, and
among the items listed by Lantis, only baskets were the primary crafts made by
women (Gibson 1974: 71-72).

Lantis’ 1961 field research on Nunivak Island’s social leadership revealed that
women held no positions in the tribal council, as storekeepers, or in other significant
roles (Lantis 1972: 46). Similarly, Michael Nowak’s 1973 study on Mekoryuk’s
subsistence and economy noted that “almost every male who wanted to, could find
local employment on a wage-earning job” as three US government-funded construction
projects were active at the time (Nowak 1975: 24). Their findings indicated that
both influential key positions and seasonal wage labor were opportunities primarily
accessible to men, providing them with greater opportunities for cash income. In
fact, Gibson’s 1972 study on handicrafts in Mekoryuk, which included interviews
with 62 people, or about 25% of the population, found that 76.4% of the interviewed
women aged 26 and older reported their occupation as housewives (Gibson 1974:

465



E R AR e 49 K475

56-59).

Notably, the economic impact on Nunivak Island started with a giviut knitting
workshop initiated in 1968 as part of John Teal’s Muskox Project. This initiative
led to the development of a knitting industry in which women became the primary
producers, and the Oomingmak served to address the gap in income opportunities
for women, including housewives. When [ asked about the significance of
muskoxen in society, a knitter responded, “Yes, they are important... especially for
women” (Knitter A, female, 60s, interview in Mekoryuk, July 11, 2024). By 1973,
one-third of adult women on Nunivak Island were producing qiviut knitting for sale
(Nowak 1975: 24). Additionally, in 1979, Mekoryuk had 53 Oomingmak members,
each earning an average of $368 that year from the Oomingmak. This accounted
for about 11% of the per capita income of residents at the time. While knitting
alone was not sufficient for a livelihood, it had a meaningful economic impact on
the community (Bruce and Robertson 1994: 44). Economically, muskoxen initially
helped address the issue of limited income opportunities for women.

Moreover, I will explore the impact on culture, with a particular focus on sub-
sistence culture. Despite having access to a diverse range of natural resources, why
did the people of Nunivak Island begin to use an alien species, the muskox? As
Section 5 shows, while outsiders mainly hunt muskoxen for trophies, residents rely
on them mainly as a food source. It is notable that, although there are two designated
hunting seasons each year (summer/fall season: August 1-September 30, and winter/
spring season: January 15-March 31), residents primarily engage in hunting during
the winter/spring season. Figure 7 illustrates the connection between the hunting
seasons and the hunters’ places of residence in 2023. In that year, 87 muskoxen
were hunted on Nunivak Island, with 30 of them hunted by Mekoryuk residents, all
exclusively during the winter/spring seasons.

Based on harvest statistics from the Alaska Department of Fish and Game,
available records from 1986 to 2023 showed that Mekoryuk residents hunted a total
of 829 muskoxen on Nunivak Island (Website: Alaska Department of Fish and
Game/ Harvest Statistics). Of these, only 25 muskoxen were taken during the summer/
fall season. Additionally, Mekoryuk residents have not engaged in summer/fall
hunting since 2010.

In Cup’ig society, winter is a season of food scarcity. Ice fishing for “tomcod”
in frozen rivers is the primary subsistence activity during this season.” However,
based on the author’s 2023 participant observation, ice fishing alone provides insuffi-
cient food, a challenge that has persisted since at least the 1930s (Lantis 1946:
174). Therefore, storing food before winter was an essential practice in Cup’ig culture,
with winter being a time for consuming preserved provisions in communal feasting
(Lantis 1946).

Even today, despite the availability of store-bought food, subsistence activities
remain important. This is because food acquired through subsistence is viewed as
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Figure 7 Percentage of muskox hunted each season and breakdown by hunter’s place of
residence in 2023 (Data from the website of the Alaska Department of Fish and
Game/Harvest Statistics)

distinct from store-bought food and holds considerable cultural value within Cup’ig
society.

Many residents highlight the quality of local food, often describing it as both
healthy and flavorful. Store-bought food is sometimes referred to as “White man’s
food,” distinguishing it from local foods, which are occasionally called “Eskimo
food.” Some families who have relocated to other towns still return to the island
during the summer to fish for salmon or gather other local foods. Moreover, even
those who do not personally hunt or fish often visit relatives or acquaintances to
obtain fish or meat, a common practice on the island. Despite access to store-
bought food, the absence of locally sourced food is frequently perceived as a
significant shortfall. Given these social conditions, intensive muskox hunting
during winter has become a vital strategy for ensuring food availability during the
“starvation” period (cf., Ikuta and Kubota 2022: 287; Tkuta and Park 2013: 5-9). 10

Just as muskox hunting aligns with the subsistence cycle of Cup’ig society, the
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production and sale of knitting are also consistent with their lifestyle. In a mixed
economy where subsistence activities coexist with the cash economy, earning
money must align with subsistence activities. Because these activities follow the
seasonal migratory patterns of animals, they naturally lead to periods of abundance
and scarcity. Therefore, the knitting industry, which offers flexibility in work pace
and income generation, aligns well with modern hunter-gatherer communities
(Griffiths 1971: 38-39; Ikuta and Park 2013: 5-9).

The compatibility between the knitting industry and subsistence activities was
not a coincidence. Guided by John Teal’s philosophy that domesticated animals
should not only fit into the natural environment but also the local economy and
culture (Wilkinson and Teal 1984: 162—163), the knitting industry was thoughtfully
developed and integrated to complement Cup’ig society.

Certainly, as explored in Section 6, the economic and social influence of knitting
for Oomingmak was somewhat limited. However, just as Teal envisioned muskoxen
as animals that could coexist harmoniously with Indigenous Arctic societies, the
lifting of hunting restrictions in 1975 led to the emergence of new occupations,
including guides, transporters, and traders that aligned with subsistence activities
and were accessible to both men and women. Furthermore, through the use of hides
obtained from hunting, knitting has evolved autonomously, separate from
Oomingmak activities. In addition, by providing winter food for residents,
muskoxen strengthened and enriched their subsistence culture. These socio-cultural
dynamics have likely allowed muskoxen to become a culturally enriching alien
species.

The case of Nunivak Island demonstrates that for an alien species to become
culturally enriching, it must harmonize with the local culture and society while
addressing existing gaps.'” In the context of Indigenous Arctic societies, which are
mostly hunter-gatherer societies, the crucial factor is whether an alien species can
contribute positively to the hunter-gatherer culture on which these societies are
based.

Furthermore, the case of sheep farming in Greenland, as discussed by Naotaka
Hayashi, has significant relevance to this study (Hayashi 2014). Introduced by
Denmark in the early 20th century and practiced by Kalaalit people (Greenland
Inuit), sheep farming initially spread as a secondary occupation to compensate for
the limitations of hunting and fishing. Over time, it became deeply integrated into
Greenland society and is now regarded as one of the embodiments of Greenland’s
indigeneity, alongside hunting and fishing.'” Drawing on sociologist Kazuko
Tsurumi, he emphasized that external influences can contribute to the formation of
new, endogenous, and autonomous local traditions, provided they are adapted to the
local ecological, cultural, and historical context (Hayashi 2014; Tsurumi 1989,
1996). His discussion is particularly noteworthy as it illustrates the social change in
which sheep farming permeates hunting cultures.
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Teal’s vision of a muskox farming industry run by Indigenous societies has not
yet materialized on Nunivak Island or elsewhere. However, as highlighted in the
village cultural textbook cited in Section 6, the people of Nunivak Island may not
entirely oppose the adaptation of muskox farming, provided it aligns with their
existing society and culture in a harmonious way."”

The concept of “culturally enriching” proposed by Pfeiffer and Voeks (2008:
282-283) primarily focused on how certain alien species augment existing cultural
traditions. However, the case of sheep farming in Greenland and the expectations
described in the textbook regarding a future muskox farm on Nunivak Island suggest
that these processes do not merely augment existing cultural traditions (such as
hunting traditions) but rather represent the formation of new cultural traditions cat-
alyzed by the introduction of alien species.

Alien species not only enrich existing cultural traditions but also have the
potential to promote the autonomous creation of new cultural traditions within
Indigenous societies. This constitutes a fourth category in the relationships between
alien species and Indigenous communities, which should be added to the three cat-
egories proposed by Pfeiffer and Voeks (2008). The creation of new cultural
traditions is, by nature, a future-oriented process. When alien species contribute to
the development of new traditions that harmonize with existing cultural and social
contexts while opening pathways to a better future, they can become powerful
sources of hope.

8 Conclusion

Alien species can develop various relationships with society. Based on Pfeiffer
and Voeks’s discussion of three categories of relationships between Indigenous
societies and alien species, this study explores the conditions under which alien
species become “culturally enriching” by examining the history of muskoxen in
Alaska. Originally native to Alaska, muskoxen became extinct by the late 19th century
but were successfully introduced when a herd from Greenland was brought to
Nunivak Island in 1935-1936. From their reintroduction to Alaska, muskoxen were
considered for economic use, and since the 1950s, their industrialization has been
actively promoted through John Teal’s Muskox Project.

When muskoxen were first introduced to Nunivak Island, residents saw them
as a threat to their daily lives. However, in 1968, the Muskox Project pioneered
qiviut wool knitting, which quickly spread among women on the island, providing
a much-needed source of income. The lifting of hunting restrictions in 1975
allowed muskoxen to become more deeply integrated into the local economy and
culture, leading to the development of muskox-related industries. Additionally, it
reinforced subsistence practices by ensuring a reliable meat supply during the winter
“starvation” season. These discussions highlight a key condition for culturally
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enriching alien species: their ability to harmonize with existing cultures while
addressing their shortcomings. The author also emphasizes that, in Arctic
Indigenous societies, the critical factor is whether an alien species can positively
contribute to the hunter-gatherer culture.

Furthermore, drawing on statements that express expectations for a future
muskox farm on Nunivak Island, I proposed a fourth category of relationship
between Indigenous societies and alien species—one in which alien species not
only augment existing cultural traditions but also encourage Indigenous communi-
ties to autonomously create new cultural traditions.

Since the 18th century, as contact with Western countries rapidly intensified,
Indigenous societies in the North American Arctic underwent significant social
changes (cf.,, Kishigami 2001). Arctic anthropologists examined these shifts
through various lenses, including colonization, modernization, globalization, tech-
nological advancements, climate change, and political developments (cf.,
Kishigami 1996; 2007). However, the relationship between alien species and
Indigenous communities remains an underexplored topic in Arctic anthropology.

The muskoxen, as discussed in this paper, represent just one example among a
diverse range of alien species. By 2008, 116 alien species had been recorded in
Alaska, excluding alien plants (McClory and Gotthardt 2008), but few have been
significantly integrated into local culture and society. Many alien species, particu-
larly invertebrates, fungi, and microorganisms, tend to remain socially and
culturally invisible (Jaric et al. 2024: 5-6). However, the muskoxen of Nunivak
Island highlight the importance of closely analyzing how alien species interact with
Indigenous societies, considering the societal transformations and future develop-
ments.
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Notes

1) Strictly speaking, in Alaska, the definitions of “alien species™ and “invasive species” are primarily
based on Presidential Executive Order 13112. According to this order, alien species means, “with
respect to a particular ecosystem, any species, including its seeds, eggs, spores, or other biological
material capable of propagating that species, that is not native to that ecosystem.” Invasive species
refers to “an alien species whose introduction does or is likely to cause economic or environmental
harm or harm to human health.” (Website: National Invasive Species Information Center; Alaska
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Department of Fish and Game/Invasive Species). Also, the Alaska Department of Fish and Game
noted that terms such as alien species, nonnative, nonindigenous, introduced, exotic, alien, and
transplants are often used interchangeably in the state (Website: Alaska Department of Fish and
Game/Nonnative Species).

2) Within the Yup’ik community, the people residing in the village of Chevak on the Alaskan main-
land are known as “Cup’ik.” They are linguistically and culturally distinct from the “Cup’ig” people
of Nunivak Island. Linguistically, the Chevak dialect is closer to the Central Yup’ik dialect than to
the Nunivak Island dialect (Jacobson 2003: vii).

3) The cause of the extinction of wild caribou remains uncertain. According to Nunivak Islanders,
outsiders from the mainland overhunted them, whereas others suggested that the introduction of
firearms enabled Nunivak residents to hunt them to depletion (Amos n.d.: Chapter 2 Hunting
Caribou Tuntup’ig and Reindeer Qusngir).

4) The specific year of Katharine’s visit is uncertain, but it likely took place between 1965 and 1966.
A column about Katharine Reade was published in March 1966.

5) The Alaska Department of Fish and Game issues two types of muskox hunting permits: drawing
permits for bull hunts and registration permits for cow hunts. Both permits are available to appli-
cants regardless of residency. However, as registration permits are distributed in Mekoryuk, they are
primarily used by Mekoryuk residents (Ikuta and Park 2013: 4).

6) Based on my interview with Knitter B, she began spinning and knitting qiviut independently of
Oomingmak, inspiring other women to follow her (Knitter B, female, 60s, interview in Mekoryuk,
July 6, 2024). Currently, there are at least six independent knitters in the village.

7) Beyond commercial knitting, residents also incorporate qiviut knitting products into their daily
lives. There are currently at least three types of knitting activities: (1) those involving Oomingmak,
(2) those consisting of independent knitters producing items for sale, and (3) knitting for personal
use within households.

8) Figure 6 was developed by combining the estimated 2023 “Employed Civilian Labor Force” pop-
ulation in Mekoryuk, based on the American Community Survey (2023: ACS 5-Year Estimates
Data) by the United States Census Bureau, and interview findings from the author. The precise
number of knitters is unknown, even among the residents of Mekoryuk. However, the minimum
number of knitters was determined by adding the approximate number of Oomingmak members in
the village (15 members, based on Oomingmak employee estimates from conversations at an
Oomingmak store in July 2024) to the two independent knitters interviewed by the author who are
not affiliated with Oomingmak. Some independent knitters remain members of Oomingmak but also
create pieces for personal sale.

9) On Nunivak Island, saffron cod (Eleginus gracilis) is called “tomcod” (Drozda 2010: 31).

10)  Another reason residents primarily hunt muskoxen during the winter/spring season is a state policy
that preferentially issues permits to Nunivak residents during this time.

11) Jaric et al. (2024: 13), who recently summarized the social influences of invasive species, have
made a similar observation that invasive species often become “culturally enriching” when they
occupy a previously unoccupied cultural space.

12) The case of Greenland aligns with the concept of “Invention of Tradition” (Hobsbawm and Ranger
eds. 1992), as sheep farming introduced in the 20th century played a role in shaping indigeneity. In
contrast, on Nunivak Island, residents do not widely perceive muskoxen as being strongly linked to
indigeneity.

13) Nunivak Island does have reindeer, but livestock farming is not currently practiced there. The
reindeer generally roam freely on the island without human intervention, except during the winter
slaughter season, when they are gathered and taken to the abattoir for processing. This contrasts
greatly with Siberian reindeer herding traditions, where herders live alongside their reindeer year-
round, moving with them and managing their herds.
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Elephant Capture and Seasonal Rainfall Patterns in Sylhet,
Eastern Bengal, in the Latter Half of the Eighteenth Century

Chisa Mizobuchi
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This article describes the relationship between people and animals, with
emphasis on elephant capture in Sylhet, eastern Bengal, in the latter half of
the eighteenth century. First, the purpose and methods of capturing elephants
are examined. At that time, as rogue male elephants in Sylhet plundered crops
and threatened people’s lives and property, the people of Sylhet captured
these dangerous animals to prevent damage. Moreover, the zamindars of
Sylhet captured elephants in the hills with their ryots and offered them annu-
ally to the Nawab of Bengal and the British East India Company as part of
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Key Words : Sylhet, seasonality, elephant, rice cropping, monsoon
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their tax payments to fulfil the demand for elephants to be used as livestock.
Second, this study investigates the annual timetables of elephant capture and
rice cropping with respect to Sylhet’s seasonal changes in precipitation and
examines how these two timetables influenced each other. In Sylhet—a dis-
trict affected significantly by the tropical monsoon—elephant capture and rice
cropping were conducted based on a well-organised schedule in accordance
with seasonal rainfall patterns. However, this schedule was extremely com-
pressed that anomalous rainfall occasionally caused the two timetables to col-
lide. Labour shortage could have occurred because of the resulting overlap in
work periods.
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WIS IS BT AN AV Ly b ORAROFIES) & R Y
HEITIE, YLy POWEETTN CETINEMEDOMEA VI ->TLE -7
(Firminger 1913-1919 Vol. 2: 71) .

INLOREREDLATS, YLy POREIIKEZLEELRIZLOIRKED
CHEBETHD, YLy FTIE, HERET 2EKDOOTHOBRKIZIE U7
PEDATHON T2 Z LT TR E BN 7205, b2 T, ZAKMBER A H
%I 5 LR, BAKBIEOZEAL, SWMRRKEHISAET DK EB, KEE -
THEEEEZE LT,

BARMIZIE, el L7z k) 1cv by TR TE LR BEW CH - 720°, 34,
MZZRET R TIIEORR O R Z 2RI T 5 13074 <, Ribo R
XREIREEICH - 72 (Lindsay 1840:37) 0 & 512, FNFEDFHIAR O ER LK D
AL D 7= O PHEEA OFf K% Lt ST L E ) FEICE DN, KEFBEIC]
[ &) BB CHAE LTz, BIZIE, 1779 SEIEWEDR BT ) Bk d
B & G dp o 72728, RUKRANEAKYEE %521 72 (Firminger 1913-1919 Vol. 1:
61,65)0 1784 fEIITRKHBL R BE LB Y Ly b EEE, 4 HEIZIZR T RS
NN LWE Thbr, 5 HIZIZ AV OR A TEE L LENES S
WIHERDN I L ) T E T H DNRAKBEE & 2T 7z AR, RuoRICH S W
B IAMER O PDEREEE 72 1), KAESS 8 AN LYy hOAAZFHL
¥ 7z (Firminger 1913-1919 Vol. 1: 183-185) o #ERMED 7z OVERHT HSHLT) L 22\ 5
Bl b s S7zo 1787 ARICHEAE LRI, 1784 FEOKEIZITHET 5 & b s &
N, WEHCIENEE 2 WIER ORI IZE 2% [ 12 L 7> (Firminger 1913-1919
Vol. 2: 143) o

3 RIFDDOHM

3.1 B0 Ehi

YLy FEEUGRYTNVEL TG TR 2 EE L REAGHYICLTW
2o Fo& Ty, PUTT, VLo b, FUTITAE Vo HIFICIZEES D
BEIERLTEY, WFROHIBIZBWTHRFY AERI N TV, 1771 4
OIEIZLIUE, Ly M TR, NUFVKTERGF)EBEELREL, S5
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HONtis = 0 L CER T L T, )i, EHMXREBOFI -2 57—
(zamindar) (ZIZFAWVE - 72555 D) 2 £ S T2,

NYIIVKEFIZ, SN2 R OB LE LR OB E L TRIFY L
H%&, NV 7 (Banga) & N T 7 (Torrof) @ 2 2°fF, & OIZIEMEZMEIZAZ
A, ZO2WEOMICH 3 2, AEFS 2ATICEWT W, K2 [ Ly MIB
JASIFDIE] AURTEY, NCHFIET Ly FOE, o 7idd Ly M
o M) 7T EEEDOBER EICMEL TV, IO OMERZ CTHE SN T
MR, EROFED XY ANV RKTFORBANATOE TV, EREITH
M, b LB THRT 2OEREIEL, TNOHEREXRVANVTIRT V¥
(gundah) &MU (ZHAOREKXPIL TV, EREMRE LARFFY IZLTL
LI THEBINT, FATFHFE CHROETE 52 H#E L T/ (Firminger
1913-1919 Vol. 1: 6)

KASIA JATNTYA

; = & Karlmgan] tahsil Banga

s e e ey I e (Zul‘fur, Kusmrkul) 4Bharan®”
b = / : Sylhet o 5 aoondasﬂ KACHAR

: : 23 ‘Chapghat. "« 1

o Chontnagur

F2 YL MIBl

WS T AWA Y RS IVEROITEH O RS E, EMSEET)IE, &
DEMDS 18 Ml a2 LR D2l % 7R T o

W2 ZAY— I P AHRE DALY HIVKFORM Y IEE, BUASRFOHF I -
¥ — VO &R,

W3 —EORFV I =V F—VOPEIZOWTIE, ZOWEEEL Y 72V (BBiHIX, tahsil)
EIFEN DD FAACEPNIATHRX S TRL TS, Tabh, I =V F— Lol
@ Zuffur & Kusiarkul 1% Karimganj ¥ 7 2 )VAIZAZHE L, Pertubgur & Egarsutte |3 Patharkandi
FIUNVICET NS,

Wa:hB, 749 x =Ly AVOERLEY Ly MIKICERD IR L T b, fHIcLn
X, LY AVOMEKIIFEORESER LD S 10 ~40 v A LT ERIZTNR T D &)
(Fisher 1840: 809) .
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WIS IS BT AN AV Ly b ORAROFIES) & R Y

2 CRTBAOHEIIRIFY 2 Y LI -0 5 —VolsidRL TV b,
7' — %)V (Boondasil), 7+ 7% — I (Chapghat), /X7 >~ (Bharan), 7 =3 A
N4V (Choitnagur), 74 7 H—)L (Dewroul) &\ /-8, L v MEED
WA L, BPEICIED A #EICIRWVIEA TWA . 78—% 77 )0 (Pertubgur), T
O A v % (Egarsutte), V> 27 (Lunglah), 77 =/N7 4 (Kanihati) & \>- 723
BIET Ly PREEICAME L Twie, SRR EE X FREOICE> TOF
L, 25810 F 0 x— M VAL IS EWIGITICAME L T\Wb, -
F—WIEINOWEHBIFET 2R TORREYED, T LI~ A
P % > TEENLOR Z 3% L T 72 (Firminger 1913-1919 Vol. 1: 5) o

MROLEZAH, NUTNVKFIRE LZRFVREE, R0 2T 293 —
Y= VORE DA OWT, MEMEAEEE A5, FFDIET LY PR
P LEEICNTTOY Ly FOFEFRERTR, €OEO M) T I TEBEI N
TWiebkw) 2 el b,

IR, NUHIVKRFRA XY AHA ¥ FEFIEE L 2 WRIF ) OGS
DVTLMNFLTH L 18 HREN, YLy NOBESEZKATEDS, LD
Vx4 Y747 (Jaintya) EALHEED S F v )L (Kachar) 125\, ljbigo
NADIGHFY %47 > T\ 72 (Firminger 1913-1919 Vol. 1: 24) o 15 ORSF Y 257D
N7=DIXZDFEMEDOHFHRTH 5720 WH IR TIVKTFOMEG % %13
MEIZRIF) 2475 Tz,

32 B0 OH 1 —EREXK

SR RFEET D720 REERRLHNPLETH o720 I DD DS
THRFODVPE-ENTDIL, Z)TEEZTOHNPHFEL TS THL, £
DHMEE, FELIIRPFISRITEELHH T2 L, BE2ICRFNICLoT
HELREERTLIETH 7. ¥, B1IOHNTH 2HEQWH|IZONT
FELABEILE D,

b Xy, 1I8HEBEY NUTVEEOZLIBTRPERELT SR LT,
BARMIZIZ, NUTT, VLo b, Aol RARYYY, TUHRT ALV
LRV T NVHEBDOL  OMIH TRYPEELFIZRI L T2, #hzho
ol CREA xR e HI, A TORIEN 134 C OMILTEE LR TH o720
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Ly PTOBEIZOWT, 1771 FEIZAF) AHA v FEHOBEBREY a » -
¥ 29— (John Sumner) D3RR TV 5, FaF—I2XiUE, ¥ Ly FTldlNE
BT RTERL, ©LARMP P THIRT 2 ESMELTIZREIL, RV
YLy FOREREE LO Tz, BENERTRITEE 72O IEE IR N
HZEE R, HHROIMZWE ANBICE o TEBBIC L 8 ZENEE LD o7
LE3Nb, BRRIEDBEIERCRIDORZMH Z LT, AOWEEFHMIZITONTE 7
Hhax® L, B TENTE, M, BRT2HERE, BLEHVTH A
BEMPOIMTECLE) DD o7 29 LIHENEETDE, XUTL
KEFOGHF ) Ppir b RN LA OMRIRE SN, fEBREREEL v
7z (Firminger 1913-1919 Vol. 1: 6) o (IO HIL TIEIFEN DO RAEREZ 554 K4 5
CEbHotzh™, YLy PTIEFICHERDPT SR THEIECLLRLNT
WD TH b,

MRS 2 HESRAT ISR TEEI S Ly DI OR Y IOVHE IS T b 34T
Ho72OT, FEMBEBEOHMAIFIEE L o T\d, FIZIE, 15 AHA
VREHOEBEY a v - a-RE M) TIIIBITAEELEEL, 17924, X
YHNDT TS [7 Y TS dsiatick Researches] THAE L 72 (Corse 1792)%,

iU, MY T IO THEAE L ChW o BERRHE L2 0L EZ S
Nb, L WwHDb, BMEDTFMELREAMIZOVWTI—AIHER L TR oD
AF)ARA ¥ FEFDPFHEO M) 7FI2BWTHREE LT 2gGHid s I v 9
EVHETTY  ZolNE M) 7 IR O LR 5 20 F 1 X — MU EVEENC
NETLEZPLTHDL, M) T FINHIIER S EEIZELL, WAL 2 & 5 F
FIZBAT ALY Ly PTERENEL, W2 RPFHENERATL L,
T=AHPHET L L7 Iy TRHRLETLEFMO M) 7T TEEDH Uz,
2%, YLy bORL M) TITORLE L M) TN LED TE T
DTHbB. b7 ILMIOTEHNE A 7 F N DM IIEFBHE D H 3 FEIC [ 2 - TR
FTBY, Lbodbill & OB HEIECDYHLH I EICEETLILEIETH S
25, MU T IO & TEEICE Y 2 BRN R ERE 2 S R L
T, 22T a—2ADOHE (Corse 1792) #7EL <HUY E1F 5,

I—-RI2E L, FICEBELTISREI LWL, M) TITEIL Y M E
U<, BEpPEOBNTITET2ERTH o720 MEILEFITHIE L2, B
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W IS HHLERICBI BNV AVHI Y Ly b ORAKIEROBHINER & REF Y
KREVZET L1 HICe5E, BRIIFROEPSIEIIRL o TE /. £ LTHN
HHLHETFHICETT ) CETHAHEL, HEMFHE L2oBHIZAEZ Tw
TEELOBNETH 57205, FRIIIHHERICA Y 2A, MR by XY, NI
(plantain) ZEEABE L, ZDIHIZEXTLE o729 BEM~OBEL
720, BRIITTTE43 A= MUIFEOMERZLRED 2RE L7, &0
T EMIIHBE L CWETRELRE T LT, ROBELEEOR 21256+,
HEONWTERREBP LEHESEL ) L L 0TV OGE, EOFICEER
FHENLIFS72 0D, EEPBIIHSTHAMEAL, RERAMIZETEEZ R
T2 D Holze TDE) BHERICEZMEDOHIETERE LT, &M0IFIY
TITLEMTHo70 NI TITTIEY Ly b EFEU LA THEL 2R %
T 2720 DORKFF ) HFERE ST 72 (Corse 1792: 229-230) -
BREZ A L BB E & L CREICHERDPIIEIC SN2BANE, EREMRoEh
ZTNOEREDENNIDH 5720 I—AI M) TIHIBO N4 DE L7 RICET 55
WAEFICHBA L Tw2Y, — iz, MRIEIHNLTES L, FROUMELMDT
HEFENTHENTE D, MERIIAT 2 BN T EEIL, HEOATREEK SIS BHO
INE RN, D LIIHEMTHEI XM S, LRI OLR - LD
EKRIEC, BEHFALILL 2B ETHL, TD720, A OTHENEIHE A
HREZF SR IITHEIMZ 2D TH S (Corse 1792: 229-231) 6

YLy PORIZOWT, FEINBEIOFNMZR/SY — v 252 5 HEHIE ROR
DARFETH DA, Sk LzL )12, M) 7T CRIIEFICHR S L IEBEFEZ 1L
DHPNEIRTFTWIze b)) 77 TOHE LFEBRIZ, ROTECFH TGS 722
EERBEDLELERNIN ANVAREH THBSNTE Y, Mg B2 T2
MBHoT-bEZONL, PIEZT5 L, EPMET LRI OWT, 1794 4F12
F HOWPWBEASY, 1792 823 T7 77N (07 7)) OREBE2HE LT
WEY, F72 1809 T VT TINVERELIT T YTV A - TR F L NI
I > (Francis Buchanan-Hamilton, 17621829 ) O#iF 12 SMH 5, 2 d
I—2A0HE & ERD3IFF L ZHFTL, RO L) ZETERESZ L9°T
&b, Thbb, RIKIGI L, RIFHE R LHER EORZ RO TERMIZT
D CETWz, &) DIFTIRMMIRT § 2 8F 0P EICIT AR T RAUER] 29 2 5
DT, EFRIHESEPEIALHEL L, NEH ORI EAB S hEXLGNTLE)
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fEMAE LTV 72DTh b,
33 BMYDOHB 22— X 2R 0ESE

SR EFETLH 2 OBMIEZROERTH o720 DIFIZHERS X912,
N2 IR 2R LR A IR LTz,

AV FCREBOTMENRERALTBY, RIIER T RBT 2B ThH-o
7o BPFHREHEEILICBOTRITEEL, WEOERLFEIWE L THVS
NTWiz, 18 1A, RUFVRFREEOEHELLOREMA L, 5Tl B
RHEOBRIZRIZHE S 7239, 1770 FLIRE, RO TNVKRFIELROFEREL 1 F1) 2
FA Y FEicEbNODOH 57205, 1780 FRUCA > THEXRY HIIVKTFIE S % 1%
BIERED, AFYARAS Y PR ELZH LY Ly MIHSZORBEAZIREL
TR %S ST 72 (Firminger 1913-1919 Vol. 3: 13-14) o

18 AT A F) A_A » FRHEDREWmHETRE L GEH L7, 1773
H,AFY AHA v FEIE, R ¥ FOKME - HIBICHEISHTH D 2 L %25
fliL, X¥HNVEXTREIEXICHEFYEOMRTE E L TR LK% Bl
L7229, RIZERTERAEDME) RELREE2WHEL TV, A F) AHA U FE
HEE LY MRF vy T THES N EHWTWwz (Corse 1799: 207) o

FLOFMAIZA F) AHA ¥ FEHEDSND T -0 v /S ADOBIZ L F o Tz,
HIVT & T 1784 4 5 AT E N TV BT Caleutta Gazette |21%, BT, R
RN ETINES BRI N, IREOTR) LERTALE, 4 F) AL %
BEIFEL LTHW WS L0825, B2, 1785 SIS N/ZILE Tl
HECRFLRSR, ZHELREOME (howder) fF& ] 25D I STV, F
72, FROBICEELBB TR TH-722 L, ROBEN—BIZRRT 5, 1789
FIHBR SN ETIE, B D720 S RIS ATR & WIERASHETE L2 2
FHND ZEREMENTVEY, L) Dd, ISP HERTIIRZIILD L
T REO A AR 7 E O A BTN NEE ) 2 EHH o7 RISED
CETHEBIZEAWELZHIETELZDOT, A4 EHEF2BETLRICREZEYY
LTz, BRI CRBE SN D EREDSE CEBUC A B A Z DR, i
BEITFEL ho/2OR% 0T, BOREETFLIZORYLAELOTH > 7,

ZokHiz, 184k, XUATNVORITH T HHFEPHFIELTEY, YLy T
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WIS IS BT AN AV Ly b ORAROFIES) & R Y
T SN RABBUHIE RS % L TRy ANV > Y 2 Bt F Ciidh
HhIlllhol, $hbb, NYAVEHOW L ODOMIET, X IFIVKFR
AF)ARA ¥ FEAHEHABETELHIMNDL I, REEMmE L TR S
Tz, 2528, 18 HAHEE, N HIWVKRFLVY R - 21)— - nN—2 (FE4E
RFE1727 4E) (G2 WVEIOBBIHIE X L, N2 AV 0K Mg B4R % %
0 24C72 (Mohsin 2020: 335-337) 0 LIV K+ 71) — - N— 29584 L 72 BBUA
HNEERMED R TV KTz HIZ b G E D NTz0 R T IVKTFIRE L 72D
T CEBICHEBICH 272D I =0 T =V Tholze YLy MIEELEN
WKZLWboo, ZPFEEEIELT L ILHIZEL TWzDT, RUYFIVKFIEY
Ly bOYFI =2 F—VIZREWIT 5 2 & &6 72 (Firminger 1913-1919 Vol. 1:
56)0 HEINIZRIIY Yy HRLIVYF—N—FRIZgIFoni?, LT, ¥
Ly FOFI =V F—VIIRHE L2528 L L THO TN 72D TH %,

1772 DB, A4 F) AHA » P&, Ly MCIBEZRELY I — >
YR EESET, MBEBTEENICEETLL ) ko7, 2D, 184
KR, MEBURTNCZAELTD, YLy FTERMPMHL THE ShTwiz
(Firminger 1913—1919 Vol. 1: 38) o

Ly FTHEINZRIEFEIIAN IV KRFER A X AWA ~ FEAOEM
HTHotz—FhH, YLy FORPESmE LTI ENLZ EbdHo7%, b
L7z % A T4 TR F v VDOANLITT Ly MO & FEICET 510
WTRERMEL TS, 6O HMb S %5852 L Tho72 (Firminger 1913
1919 Vol. 1: 23-24) ,

4 BIFY DIk

4.1 BFFH OFEFH

GIF VIR 2 BTG B 5 e, YLy P TREREMROERIIS LT,
2ODNETHRIFY) BATONT Wz 81 OFRFF) HEITHEMTITHT 2 EOR
FEFESRETLLDOTHY, B2 OHFEIRES HENTITE T 2 MERRPHR
PR RE SNz ¥, ISR OET, v E MBS N R AL
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TEL XNz 1TTT4EIZY Ly PNEMELZ2Y) Y EAITRD X ) IZEEE L T b,

NANVEIOWREAR, v Ly MIWICEEL (S o] mb e sn &, B2 [¥
Ly M CEE L2, S HE L TW 6D 7 v % (coonkies) 2 F 1) XM Dif%
DWHEENT W, 26 [MER] IZRIF) D720 I S N TwWiz, MROMTI B
7 LTS 2 LAV XIS DEEVWSWHOBE -8 B0, HIZHEMOMH:
FIZHEA SN T &7 (Lindsay 1840: 63)

Ly MIERMENERIFY D7D I AV SN L EOMER AN, £ F1) AHA
VNS OPBEY » AR, FLUR2LY Ly MW ZoRnelig %
FHETHZEICL7,

B1ORMY B, B, TabbHEMTHRRT2HRERHOZ 22 L% H
BELTW2e YLy bR M) TTITIOHE1 ORI HEFEASNTED,
YLy FTIEY A (sikari) EFFENTWZ, H2 Tl L )12, KLz
ST HI D BOMER LOHNTE EH ), BMEOELFEKFE 2o Tz, T
D7z, H 1 OIEITEED IERIRPKE o 72,

F72, 17TV Ly MORESNIZEEEY A - —0fEIck s e, ZoR
RO HEEZS LY MEAL, $FVEE Ly MEHICEKE Lz0EXy 7
VRSFT ) =T 2 V71— - =1 (T 1740-1756 4) Tdp - 7= (Firminger
1913-1919 Vol. 1: 6) o ELRIFBHIE DK & IR DT, XU AIVKRFEINZ
CRRML, HESNIEREZME STV, 1770 448, A X 2B A » Fatk
DRIFV I ARG L7220, NXUHAVKRFIZV LY b2pbR2HL) LT
Wiz, ZOEE, NUATNVKFIIFICEREZITWAHENZ HAWAT 5 L FRL
CT\7z (Firminger 1913-1919 Vol. 1: 45-46) .

TSN DML, k32820 EE RS LRIEICD o7z, 17744,
YLy N TR THEOERDPFET SN TV 1777 4E0 5 1778 £ Tl 5 T
DES Y Ly b THES N TW2I2d X225 72 (Firminger 19131919 Vol. 1: 38),

ZOHRFF) FHEIZOWT, 4 F) AW v FEHEOEBEY L+ — L BE
KTV RBENZN 1770 FERICHRE L T %, fibomEE T oL L, T,
GO % LR 72OWPLTOHNTEY, A4IEZITREGL T2, R
PHEEREINDL L, RENZHIE3HOMOMR 2 HE L TR~ LDV, £
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WIS IS BT AN AV Ly b ORAROFIES) & R Y

LTS B TR AT ONZVEIIZLTLE ). HERIMRICKRE &
LNTWAIIZ, SEVIHERONUK MM TL o) ERETMET 5, 224
L CHERZ T L 721, R BiE, MRICHREZ R7ZOSERHD5, Hell
HERZBS L7zl wv),

2 OFMY) HEIMR SO RE LRI THY, FI -5 —
NENLLZROBEMDIZODRENIZZDOHFEIZE > TWize XU FIVEEDS
MAIZPT T, B4 I TCIORRICL B850 B fThbIiTwiz, XUA)L
T/, CORMNY FEOWNFE LT, AR THIBMVEIRLTr S
(keddah) &5, ZOHETII—EICL L ORERHEST L ENTE . 1D
[IF) CHME SN L ROFBIEICB L, 1ERMTHES D ROAEHE 200
JHLLEICD1Z2 22 b H -7 (Lindsay 1840: 63-64) 0 ¥ L v b Tld 1771 4E241H1E,
I = U= VIRBEIZ 50 4EIC D72 o T I ORIF Y ST L 2R EBLE LT
¥ C\vy72 (Firminger 19131919 Vol. 1: 5-6) o

YLy PORBIEY v ¥ A OEEGFICIZE 2 DR FEOREL VT HE
SNTWVEY, RFFNIZKRO &) IZFE S 7z,

10 A#A, WitehgizBE-> T2l 6 <&, A IEE AT 5 1LH~8 A2 5 10 AD
Sv V%) (panjallies), 2 F ) RBEEZFROFALLMED/2H%N 723, HHIFLIELIZH
N E 728D ELEFTIZ 1S BDDOfRET 5. MO OHFRIROBNOHMEEELEETED
TETIEMECHED O 5 2 8T, THUTIERT ) AN W EORBRE ET Do T 72 13HER
i, BN EETRETICRH IV ICEELTVLINOTH D, AWK L L, 3
DR, TN, BABENZER KV THLNPENE TR S T0E 2 E) H
Lo LAREET A2 2L TOR [HLOKELOMEIX] WIS’ (Lindsay 1840:
63-64)

Sabb, VrESIZIE, BRERE L72RF) NI L L DIRFFEOHK
HY, Tabb 10 HRiETH o7z ZLOIZ8 ADD 10 A0 Sy T %) h3EiE
PRE L QiR S 7zo SEERRIZINCAY, #9115 HE2 20 Tl 217w, ROFER
AL CZOHR GO % D72 FEERERERT 5 A4 1%, ILOHERRO
HEREZPHL, 2B LOEBENEOFICROENSNTY, RBHOLEHRE
D, BHHo 7R % DRDIRIL AR &0 5 ROBEIUZ OV TRLERIERET £ T
HEDLDTH o7,
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RIS 49 %45
TR, BT OTIICRAE ) ZESBORPCLHENEZRETL L, 0
BHNORRY #BMG L7z LEKO ) bo 2 AdmEkeE LTt TY, #ho
FRMEZOND L, REFET L7212 150 A5 200 A& W) ZHDO N4
ELOOLNTZe NAIZ2DD 7NV —TI5F 6. 81O )IV—TI3EEKRO R
RDHZOBENALEDP, REBVLTLIETOEEEZRZL, F207V—F
B OFIE TR EZHIET L7200V EHE L. 107 0V—TI3/NE %8
WA HUIZAY, 200 V—F (#7180 A— hM)V) OBETREILY A,
SIIMEFR - TBY, ZHITKEDITTREIEL I ETRELERLT, &%
Bpdlzo bA b (tomtom) &) KEEDMELNLEZ b Ho720 TIHILTHR
A LFOBVITIT, 100 T—4— (£630 A— PILIUJ) (ZEDERICE TR
2RO E, ANABBHMZOZERFET L2 LIk o T2, ZORMERIZHR
DOFFERCHET PRSI, BIERANEREZBNI2CHEMI L INLDIE ST, 56
1 DTN — TR A 7225, BIRIZVEHE2 D7V — T IZFV O
W2 ) E DI o Tz, FVIEILEE, S ) oML = 250 # %S
oo VIR D KRERLDT, BVBZOTIZA-TH LIFH LI UAD LN
CZ LA EVIEETH o7z, FVDTERT D E, B1OT IV —TIE T
Ha 2 TS0 H L BIEDOFNE LT BV T, HBNLDY) —F—Th
LEEFIIC, BNPETHCORIZALE, A OmEICEES Nz, A4
EHWZI) P&, KERT ATy Fizfiz TRIRD I2oWwz, ZOREDIZ
AMEHd - 722 & TRIF Y HPEBUKED D Z EBB L aho k) Thb,
YEAIZE UL, TR o T BAICZEEL, B (] 7250w
EREY, TARTHEITFTHELTLESY | ZEPHEBIIH 720 ZOOBHE»TT
FERCRKABCREEWH L 2 L EBH 720 TH5HY,

FAERD &) 1B S 7z ATHBE 2V OHRIZREZWA L, R7-50L2 T
L IHRMETBUEHRYE, LRRAORIIROMWE O IFIE L 2L
TR SN MR 2o TR L 72 R 2 ) A, K~NEENTITo 72, S48
WAHAYKIZAKRZ DT TR o720, BhEhrnTRo72), oz AA L EL S
272029 BIRIIEAICRZDON, NOIRIHE) LW kb2DTH-72
(Lindsay 1840: 67-68) o
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I8 RIS B T 2 N AVHERY Ly b OROREOFHIAE) & G

42 fiEROB) X

RIEHCHA L7z 2 MEOSR ) HiE TS N5, AT 5 7-0#%
SNk, BMmLEme &L LIPS R DLEE T2~ Sz,
FRZ, Ble L TEMINDROFMEROE X I TOM@E) Th o7z,

B2 OWMETETH I - — V6 2 TE251E, RESLUHEICL
TV BTN T 2 205l - R S /e 1775 SEOFHIETIE, KEDO RS 400
Hy v, RRORAIZ00 BT ThHhol2 s 1770 FRETL:, 4 F)AHAS VP&
i, IEREZ A - REHBN OO RO RS F 2 €y P EA TR
59120, Kb THROMR, i, HOHMZR &2 IBEICHE ST
AVASI

%P, WERICHEENE SN, ROZUTR) FANERDT EESNL ET
DM, REHMEE L), @IS 2 0ES D o7z, BANIZIE, ROREFIR
Brirozo, BHZ 2T, EXLZBOMFEREMBELZTNE R 205
72 COMIZEPRCET LI EdHY, BlzIE, 1778 FIIIRHF ) THiES L
TR20WEHAD DL, PEIFIEEL ETIZIATL F > T2 (Firminger
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Dacca)o bo kb, D 1728 EDMMMETEHIL, HIZ, 1778 4EDS 1 FHY - ) OEFHMTZE T 1728
EORICL DMBIRHEZE > TROT WD, TD720, &2 ERLZ) ZTOBBLZ
OFHAERTICT ER VDS, WEHH L QHEEHBE CH - -2 LidErTHo /- EZ N
;g) o

%8, Lo 1728 FOMERIE [5 5 ] (CESERO L) IZH N L7z 1728 4, N
CHNVKSFEETOL Ly TR, 28,988 v 1 - WE—SORDHME S 7z (HCPP 1812
Vol. 7(377):381)c — 75, 1778 4EI2Y) ¥ B A HMERL L7257 ) LM FE A ICEIH T 5 &, 1777
ENS 1TIRAEIZDIT TORIFY ¥ — X T, 215 FLORDH 14,900 )L ¥ — (25l - 145 &
n, BLE LT 5Tz (BL: IOR/G/15/20, ff. 302v-304r, 1 December 1778, Consultations of
Provincial Council of Revenue, Dacca) o 1777-1778 £ D G55 ) TOROFEAM - & 4H % 215 T
THLE TSV IZ OV E—EEBEN, D69 )V E—T 1728 4FD L2027 - #8548
28,988 W —% &5 Z LT, 1728 FEOHHMERUL 420 FHE M RAED A 2L TE 5,

8) A, BHEwEBEOMMIIENAMRIISE L LS, BEIZ, WEEA Wby b)) 120w
TZu— N - B A M) =25 BRI TEERL TV, ThbL, Fu—)L
ILDEECEIREIC, T E, 15 K2 S 1870 FEEF T[] &, 1870 )
520 MALKIZEL T TO [FFOEA] 1251772 TOEFRICBT 2L, ko
WAL A ) BEMEBECTH Y A0S, MAEEZET AL LTEL2Z6N TS, &
LIZEHIE, FHEROFR TS, 1680 FALIE, WA ZE) & & LTI & I3targ
BL, TEMo 18] LAMSNBRRICBITL-EHwm S, I—u v /SR NICL 5%
ERREBREIOT, RGO % E 2 HOIcE Y - HEEMAL, IHR&HT—
W SRR FEE R D 72 OIS RSDSEA TS, COBXIZE v, 7V T A TRIENIED
Ao, HAHEOBIDHEL, WhW AR SAEIE Sz 8w (B 2022: 24-42) 6
KRG TIEAD HREEE I IUIT I EIG L T W o0 h 2 MEliEr + 50T, hittaokis
ZBT 5 Lk ORI R IRE L %2 5,

9) HZOFEHMWEEERL YLy MNABOBEERBICLLAAPHFEL TV Z LIZEZ LN
(Firminger 1913-1919 Vol. 1: 73; Lindsay 1840: 52-54), SEHURFAH 2 Z L5, KT
LRI OENZEIIT 5

100 U rEAid, BEOMEEMTEICE L CoORB TS50 ([T Ly bl ZhbTEk%E
W TIERDPEELFEO—HMTH S| LT 5 (Lindsay 1840: 62)

11) ¥, HERMEIT 2B ABIN LT E 5 728ER IO 720 ORFIESEEEE DN IZD
W, 19 i & 20 HREET A A G RUSHEGRE L TV B FEFIESEECR OB AE BN~ D

511



E R AR e 49 K475

BN ZOWTIIERDORGT T — & 2 S BRI HTT S (Singh 2018) 0 ¥ Y IFRFFH 1254
HLTEBY, HHA 2 FOMERIEBITAE AR L CtifT L7 REECRICE L, 7 v A
BT ERGHE L FERFHRIFY E (Kheddah Department) 7 & OBUTHERIIZ X 2 R5F D
DO %, 1870 FEEH A 5 20 HHALHT % f MG L 72 (Singh 2020) 5

12) YLy bORMEICE L TIE, BRBHEICX S, KEDIED 1765 05 1947 £ T TE WD
A F) ARRIINC BT 5 X2 IOVIRHIBAZS H OBEBIRIIIZE T, 2 DREAHI S T 5,
PP, NV AR RR, LR, W% vy, B e g 2 2 R e L, FHE
TEICEERELHEREA R L. YLy MNESICHEBT AN F VA G, g To
HEFEIZOWTIE, RROBEELETIDPTENTH Y, NFNVHEDOREEIZE > THIo
W 2 B AR AMR D TR X e B ANGIC 5 2 T2 L 2 RIeT 2 (TR 1990) o

13) 18 M 2k & 19 AR HTEIC AT T, Y Ly MIBU AP L I Bl m 28 R o fE
DHIZOWTIEFT T4y R vy T U7y = Fa 7% ETAMEEICL -
THEFEN TS, A X AHA ¥ FEEDS, YLy botMizHE - TEL, FEol
B3 E RIATER LD W08 CEUAMBE RATERL & 1172 (Cederlsf 2014; Ludden 2003) o

14) ¥ L v b ® District Records |ZEITE, N> 7T 7Y 2 BN ACEMEICHE SN TBY, 20
5 1771 45 1791 4E D HEZEER 12OV TIEIZIRATIAT E T35 (Firminger 1913—
1919 4 vols.) o

15) A FYZARA ¥ FEHANU T NVEXROITBHEEOZLEIZOWTIEB B I ¥ 27 D%
%M (Misra 1959) o

16) BL: IOR/G/15/17, ff. 105r-v, 11 August 1777, Consultations of Provincial Council of Revenue,
Dacca.

17)  AWRINE 7 X FNNOFEE 18 ALK P SHAEICESL FTICRELLEH LTS, B
O AN~ JINEALHE 25 B, HURE 91 i 30 L CHVEA SR LT = & 2 5 A%, 1776 4F
DO TIEA LD S WHEIOHRE 91 B 10 5T TRl # fnift S & Cwize 7 oY 7 )INTEAE
DT T, BTN, B 91 B 40 /0 T—FEEdL b LT S 3R 91 FE 30 43
I TEANE T 5725, 1776 R TIEET T L35 2 & 2 d BB L ZHEMINIFE R L i
T\7= (Government of the People’s Republic of Bangladesh, Ministry of Water Resources, Bangladesh
Haor and Wetland Development Board 2012) o

18) BROY Ly b TIEEREEISR RO E Hvb, bz T, WEICHKESNLKIL,
IFERFII IS UC7 7 A (aus) K& 7€ (aman/amon) K EMFUIT 5N 5 (2808 1987)
LB, INHTUAK, TEVLK, KuXkblwoIlERRIE, YLy MUALOXR Y FIVHEE T
KAWL T WS, TIAEN) FEOHRIZOWTRBEN SN L, H-H- 74V ¥
X, 7T AKIZIE E oMM AEL, A2 v MEO [Hwv (asu) | ICHET B L
3 25—7, 7V Ky —fERLOREY a v T 7F v ViEHh v A2 v bo [[HZE (pravrs)
WCHSRES 2 &3 LT % (Platts 1884: 104; Wilson 1855:39) s 7E ¥ &\ ) iElL, v 2~
Jy PTYYT—%ERTA7—24F (amra) I[CHET L, v~ T—2ELBHICTE VK
IR 5720 Z O S7: (Platts 1884: 82) o R KD FFEMHRIZOWTIZE RO
PR BHS 23T,

19)  Fisher 1840: 818, 72721, Ki%9 4 L) RMEHMTONFICREZFRE T2 1d3H-72 89
T, I L7z CIERREATHES S LT/ (Lindsay 1840: 87-88),

20) BL: IOR/G/15/10, pp.527-528, 20 November 1775, Consultations of Provincial Council of
Revenue, Dacca.

21) b, FELAMOESREE L CSEICHES 3 5 A4 SFAAE L7 (Firminger 1913-1919 Vol. 1:
195)

22) YLy MEBOWLMASOAIKEO D LR Ly 6o, EIKAAERZEICD
W, WHER IR ANV THEBLF) O T7EANMCET A8 TCERLTWS (HiH
2015: 73-76) o

23) N rEADORADH L, HHEEHSAMHBAOTEEIS HHER L2b0o0, a—b—
RNEFEOREEF I - F— Vi ANRS D Z & % L LRI D - 7 (Lindsay 1840
58-59,107-108) o

24) I8N Y T IWICBUT LY I =0 = IZoWnTIE, SERSCAIIEH I X 2 JEEY 2 0
FENTEIET Do MHIZE DISA F) AHA ¥ PRI X 2EMEE L & EREE LTHR
L, Iy —niionT, THIFTHIZESR, EREBEREOMR, BELorrb)
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HRENLZFOMWE Uz, mElc XL, kY3~ 4% —1) —ifi] (Permanent Settlement)
58 LAT, «/wwmﬁ;—/&—w 1, BBAELT L EERHAANIE U ESFETIE
A, HETHEAEL LCoMmgemda L, RDREME, ML ITHE LA (8
mwwamwwoﬂmi NUTWIERD T4 F T TN DOF I — 2 F— Va3t RIHE %
fTofze BN LIUEL, -y =g, RIATH D WREZ AL 4§ 2 HEMFAET
o f:*ﬁ, %Eﬁlﬁﬁ"éﬂiﬁﬂﬁ WFFEREE LCHIBREINTW/ e &5 (511 1978) 0

25) Ty FEVI)SEEL, BRNUALVFETY [FICAZZVWEREOR] 28K T 5, 3512
KIS T [H63d0] 2 [H] L) BERTHHWH5NS (Dasa 1937 Vol. 1: 684)

260 AFxN (AFxV) VXA VT4 TIREICHAE LTIV S R, 19 BEo L
A= PRBROLTETIIW I Z T & T EMoAmE L TbRLLZZEbHD (HH
2000b: 158, 2000c: 305; Mackenzie 1884: 102,217)s F72, L Y A NVHPMER LIz T - ¥
N= V%S (Rennell 1794) 0 723, YL v MOIEICET 2 LOA —> 7 (h—2—
Kasia) &IHEN D A4 DPROMEIZE D> TWize EWVIDD, BODHRIFY ZHEMEL T
T EBRE LR CE R VL OO, W= TOHREIRZHREL TV /O THDL, FEE, )
CEAPEREEGMLAE, ERE OV VEASRHAT A0, R L Chivibic
10 SHO G % it S 4, K4 & BibE 7z (FH 2000a: 150; Lindsay 1840: 52-53),

27) 5 BT 1760 SR EALIB CROBEIFEIL L Cniee F728 v, 4 AV Y
>, MU T T TIE1790 FARUCA - THRIC K BEEHFEA: L T 7z (BL: IOR/G/27/2, pp. 9-12
Proceedings of Provincial Council of Revenue, Murshidabad, 3 January 1771; IOR/P/72/22,
Proceedings of Board of Revenue, 29 October 1793; IOR/P/72/39, Proceedings of Board of Revenue,
thmﬂwﬁoFUT?&?/ﬁV?%T%ELTw:?%Kﬁwfﬁl@%ﬂbiﬁéc
B, INOLRYITVEIBIZCDZT, WHEHTH 18 HLELS 19 HRMEE, RICX5HE
WEEL Tz, E=VT =4 (VT L), TN THETEESEIRE SN TV, Th
HHIRIZ BT, BMEAOFLOBIETIL, HHOFH L ERSD SN, Tabb,
LAF) & {RHE L CIM L TV 2N IOVRE RIS L, BT AR T2 T T
1790 FEEIZIZHIF ) OEE D o720 TO0, THUHHIBMOIBE RS I — v 5 —)Vid,
WG H ) 2B AL CRICEZEEFICHELL) L LTWwW/enTHS (BL: IOR/P/70/26,
Proceedings of Board of Revenue, 20 April 1787; 26 October 1790; Buchanan 1928:156, 572) s Z @
ERAPGEETH LI, NUTVIZBWT, A@E@%kﬁi%wiﬁﬁw Lyt C I3l L
THRE &) IEDFEE L Cn7eds, BRSNS NS OLEMFIZIN LT, ZolE
DRIGNTEZ o Tz,

28) 1790 4EEE, NUANVHED T ¥ 7T NRNRXY HNVEHOE — )7 — A THNLORICZ L 58
EHHE T 72 (BL: IOR/P/71/30, Proceedings of Board of Revenue, 26 October 1790; IOR/
P/71/49, Proceedings of Board of Revenue, 24 February 1792)

29) I—AlE, MY TITRICHLBEBOEMENEL, @EHLERLE EOFEEHVTRIC
DWW CHALZAT o 720 MEIE EaBod 1792 4FI2F5EFR L 7250 3C (Corse 1792) DI, 2 KD
A& 1799 4RI T v F v E &3 4 % Philosophical Transactions of the Royal Society of
London] H5%F L7z 2 — 212 X ARWFFEICOW TR EOTIZE 2 B0 (i 2024)

300 BIEONY 7 FTFva - 7 3y FROPURTTH L7 I v Fid, b Lz M) 7S EED
TR TICH o 7205, 18 ARSI HVRTFOBBMEE MISHAIAEN, 73IvT%
“rlH M) 77 FEOFERIE, KT Eam LEAOBEEFICEIL, M) TIEIEIO
HWIKOW I =0 F— & LCOMMEHEFLI- D00, BEINIMHN L. 17654, 1)
ARA ¥ FEHDPR TNV OMBRE L LTOWREESRT L L, A7 2 v 7258 TE
E ) FITEE LTERTICHMA Lz, oI, FEICHL, MY 7T LHE~xy v
K, ™) 77 FoOBEBERGIESN, A F) ALV FEHOLRTFTH M) 7 IH
FHEE LT, EREMHEICL D —EDHRL RO 51T 72 (Ghoshal 2024: 339-347)

31) = AL BEROBENHS S OMALIZET 29I, BEOEWFIIRTRIBEN TS
EdL b FJE L7y (Sukumar 1989: 50-51)

32) BL: IOR/P/72/39, Proceedings of Board of Revenue, 2 January 1795.

33) BL: IOR/P/71/49, Proceedings of Board of Revenue, 24 February 1792.

34) BL: Mss Eur D. 75, pp. 9-10, Buchanan, “Natural Production of Ronggpur.”

35) NUANVORELRZHGE L 7zo0v T TEEEAINIC L UL, RO TNVRFPRE DY
LLTR, BMEDODIZHWT W (Yasuf ‘All Khan 1952: 83, 119, 130) o A ¥ AHA » F
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SHENEL, NV KFHEECTRPFEALNFHO - OMFFS N, ZODISFHOL D4
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45) BL: IOR/G/15/7-8, p. 905, 12 September 1774, Consultations of Provincial Council of Revenue,
Dacca.
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500 [F2Evy ] BHWRZRTESOHEMT, XYV TIR [Hh—+] EFEZETHEDN,
1800 EEHDON YNV TIE, 1 F 28y MI 184 »F ({442 F) Tdh-7 (Yule and Burnell
1903: 412) .
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