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Abstract: Indigenous and place-based communities worldwide have self-organized to develop
effective local-level institutions to conserve biocultural diversity. How communities maintain and
adapt these institutions over time offers lessons for fostering more balanced human—environment
relationships—an increasingly critical need as centralized governance systems struggle to manage
declining fisheries. In this study, we focus on one long-enduring case of local level fisheries
management, in Kahana, on the most populated Hawaiian island of O’ahu. We used a mixed-methods
approach including in-depth interviews, archival research, and participation in community gatherings
to understand how relationships with place and local governance have endured despite changes in
land and sea tenure, and what lessons this case offers for other communities engaged in restoring
local-level governance. We detail the changing role of konohiki (head fishermen) in modern times
(1850-1965) when they were managing local fisheries, not just for local subsistence but for larger
commercial harvests. We also highlight ways in which families are reclaiming their role as caretakers
following decades of state mismanagement. Considerations for fisheries co-management emerging
from this research include the importance of (1) understanding historical contexts for enhancing
institutional fit, (2) enduring community leadership, (3) balancing rights and responsibilities, and (4)
fostering community ability to manage coastal resources through both formal and informal processes.

Keywords: traditional resource management; konohiki; co-management; institutional fit;
social-ecological systems; biocultural restoration; fisheries; Hawai'i

1. Introduction

Societies settled in a particular place for an extended period of time tend to co-evolve
with their environment, adjusting resource use to ecological variability and social changes [1-3].
Accumulated knowledge of place informs collective decision-making, which over time shapes
institutions, or rules-in-use, that are compatible with local social-ecological systems [4,5]. Local level
institutions and the generations of knowledge that inform them are critical to achieving sustainable
fisheries [6-8]. Due to colonial and economic influences, these time-tested systems have become
fragmented or displaced in many parts of the world [7,9,10]. However, many rural and Indigenous
communities, with growing support from governing bodies and resource managers, are reviving and
adapting Indigenous and place-based resource management systems to fit contemporary contexts,
often through collaborative partnerships [11-14].

Community-based collaborative management, or co-management, is the sharing of management
authority and responsibility, often between local communities and government agencies [15].
Through co-management, community groups can exercise greater autonomy and decision-making
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power, support short-staffed and underfunded government agencies, apply traditional and place-based
knowledge, and tailor management to local social-ecological contexts [16-19]. Co-management is an
ongoing process that evolves through practice and social learning [19]. This joint learning-by-doing
process offers a promising institutional framework through which communities can exercise greater
influence while enhancing the adaptive capacity of coastal social-ecological systems [19,20].

Hawai‘i’s konohiki system is an example of a community-based co-management institution that
adapted to social-ecological change. Understanding how locally managed konohiki fisheries continued
to operate under the territory and later state of Hawai‘i can inform community efforts to restore
local level fisheries governance within contemporary centralized state management systems. In the
ahupua’a of Kahana, konohiki fishing rights, which were terminated throughout most of Hawai‘i in 1900,
were officially recognized through the mid-1960s. As one of the longest lasting konohiki fisheries in
Hawai‘i, Kahana offers insights into how features of this Hawaiian biocultural resource management
system endured in modern times (1850-1965). Current community efforts to adapt features of this
system to contemporary contexts also provide important considerations for collaborative management
and biocultural restoration. Using a mixed-methods approach, we explore how relationships with
place and local governance endure despite changes in land and sea tenure, and what lessons this case
offers for other communities engaged in restoring local level fisheries governance.

2. Background

2.1. History of Hawaiian Fisheries Management

Hawaiian fisheries management is based on familial and reciprocal relationships with marine
resources [21,22]. The land and sea were not owned but communally accessed and cared for at the
local level, within moku (districts) or ahupua’a, defined as “culturally appropriate, ecologically aligned,
and place specific [land divisions] with access to diverse resources” [23] (p. 71). Within ahupua’‘a,
residents and konohiki shared both stewardship responsibilities and exclusive harvest rights [24].

Konohiki, or local headmen, were traditionally appointed by ruling chiefs to oversee the well-being
of ahupua’a resources and residents [24,25]. Konohiki held extensive knowledge of the local ecology
and natural cycles in order to effectively monitor fishery health [24-26]. Through consultation with
local elders and expert fishermen, konohiki determined when it was appropriate to place restrictions
on certain species or areas to protect their replenishment [26]. Adherence to these restrictions was
motivated by strict enforcement as well as shared cultural, social, and spiritual values [26,27]. Konohiki,
which translates to “to invite ability,” also had to earn and maintain the respect of ahupua‘a residents
in order to mobilize participation in communal caretaking and harvesting efforts [28]. If konohiki did
not treat the people fairly, residents, who tended the land and sea, were free to move to a different
ahupua’a [24,25]. Thus ‘aina momona, or abundant lands, was an indication of balance and harmony
between konohiki and ahupua‘a residents [24].

Konohiki fishing rights were first written into law in 1839 with Hawai‘i’s Declaration of Rights,
and later codified with the passage of the Civil Code of 1859. These laws designated fishing grounds
for the exclusive access of konohiki and ahupua’a residents, “but not for others” [29] (p. 2). The konohiki
could legally regulate the fishery by either placing a restriction each year on one species for personal
use, or by prohibiting all fishing during certain months, then exacting one-third of the catch upon
reopening the fishery [29].

Western encroachment transformed Hawaiian land and sea tenure in the mid- to late-19th century.
Transition from a communal land tenure system to a private property regime began with Hawai‘i’s
land division process in 1846-1855, which apportioned the land among the King, ruling chiefs or
konohiki, and ahupua’a residents. Although intended to secure Native Hawaiian rights to ancestral
lands and resources, creation of fee simple land titles instead paved the way for dispossession [30].
Following the overthrow of the Hawaiian monarchy, the Organic Act of 1900 established Hawai‘i as a
USA territory and required registration of all konohiki fisheries. Only 101 of the estimated 300 to 400
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known konohiki fisheries were successfully registered [29]. From 1900 through the 1970s, the Hawai'‘i
territorial and later state governments sought to systematically condemn even these remaining local
fisheries, opening them for public access [29,31].

Today, the State of Hawai‘i’s Department of Land and Natural Resources exercises authority over
Hawai‘i’s 750 m of coastline and 1.3 million acres of state lands and coastal waters, which extend 3 m
offshore [32]. Fisheries regulations based on size and bag limits, seasonal closures, and gear restrictions
are administered statewide through the department’s Division of Aquatic Resources. This centralized,
top-down management contrasts the community-based konohiki system that maintained fishery
abundance in past generations [26,33]. Hawai‘i’s fisheries have considerably declined under
state management [34] due to insufficient funds, staffing, and place-based knowledge tailored to
address local social-ecological complexities [26,33,35]. In response, communities across Hawai‘i,
including fishing families of Kahana on the island of O‘ahu, are working to restore local level
governance through reviving traditional knowledge and place-based caretaking.

2.2. Study Site: Kahana, Ko‘olauloa, O'ahu

The ahupua’a of Kahana is located within the moku (district) of Ko’olauloa on the windward side of
O‘ahu, Hawai‘i’s most developed island (Figure 1). This rural ahupua‘’a encompasses a single watershed
(5228.7 acres) that empties into Kahana Bay, an important spawning and nursery ground for many
native aquatic species. Kahana’s nearshore fishery sustained a thriving Native Hawaiian population
prior to Western contact [36], and continues to be important for the cultural identity and subsistence of
area families. Kahana has a long history of Native Hawaiian presence, with archaeological research
indicating habitation for over 800 years [37]. Historical continuity is further evidenced by Kahana’s
many mo‘olelo (oral stories) of Hawaiian deities dating from time immemorial, and by its cultural
landscapes and seascapes [38—41], including Huilua Fishpond, a stone wall enclosure traditionally
used for aquaculture.
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Figure 1. Location of the ahupua‘a of Kahana within the moku (district) of Ko‘olauloa on the island of
O‘ahu. Geographic Information System (GIS) boundaries and names are delineated by the “Ahupua‘a”
layer provided by the Office of Hawaiian Affairs and distributed by the Hawai‘i Statewide GIS Program.
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Konohiki fishing rights were officially recognized in Kahana until 1965-1969, when the State
of Hawai‘i acquired the ahupua’a and opened its fishery for public access. Today, the ahupua‘a is
established as a recreational state park offering ten beach campsites, two designated hiking trails,
and interpretive programs for visitors to learn about Hawaiian culture. Kahana families, many with
multigenerational and genealogical ties to the area, continue to reside in the park on long-term leases
with the state. Despite nearly half a century of planning efforts, there is no master plan or shared state
and community vision for managing the ahupua‘a and its resources, including the nearshore fishery.

3. Methods

For this study, the lead author conducted 19 in-depth interviews, 9 with elders and fishers of
Kahana and 10 with state resource management personnel, along with informal discussions and time
spent between June 2015 and April 2017 participating in community events and workdays. Using a
snowball sampling method [42], community members identified elders and fishers’ (subsistence
and commercial) extensive knowledge of the history related to Kahana’s fishery. Semi-structured
interviews focused on stories of place, stewardship practices, perceived changes and threats to coastal
resources, and recommendations for improving management, capturing personal recollections from
as early as the 1930s. State resource management personnel representing different agencies in the
Department of Land and Natural Resources were identified by community members, as well as
other personnel [42], based on having worked with the Kahana community or their familiarity
with community concerns and caretaking efforts. Semi-structured interviews with state resource
management personnel addressed management approaches in Kahana, as well as agency efforts and
experiences working with community.

Secondary data include Kahana-related research publications such as scientific studies,
state government documents including master plans and environmental impact statements,
and transcripts from previous collections of interviews [21,43-46] with 23 community members from
across the district of Ko‘olauloa (Table 1). The lead author also searched archival records such as
English language newspapers, correspondence by historic land owners, photos and maps from the
Hawai‘i State Archives, Bishop Museum, and Brigham Young University—-Hawai'i. Newspaper articles
were also accessed from online repositories, dating from as early as 1852. A constructivist grounded
theory approach guided collection and analysis of qualitative data in this study [47]. Codes derived
from interview transcripts, field notes, and secondary data were used to develop conceptual categories
related to konohiki and community caretaking.

Table 1. Number of individuals interviewed (primary interviews, N = 19; secondary interviews,
N =23).

Primary Interviews Total: 19

State Resource Management Personnel
Department of Land and Natural Resources
Division of State Parks
Division of Aquatic Resources
Division of Boating and Ocean Recreation
Division of Conservation and Resource

Enforcement

Community Members
Elders (Born 1930s—1940s) 7
Younger fishers (Born 1960s) 2

_ =W W N

Secondary Interviews Total: 23

Community Members
Elders (Born 1900-1951) 23
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4. Results

Although Kahana formally maintained local level konohiki fishing rights through the mid-1960s,
over half a century longer than most communities in Hawai‘i, the modern konohiki system detailed
in this case study operated within a very different context than during pre-contact times (Table 2).
The konohiki, who are remembered by community elders, operated between the 1920s and mid-1960s
within a changed system of Western land privatization, commercial use of the nearshore fishery,
and the ability to lease konohiki fishing rights. Transition to a private property regime following the
land division process of 1846-1858 brought new interpretations of the role and responsibilities of
konohiki [26]. Once a position held by well-respected individuals appointed to oversee the well-being
of ahupua’a residents and resources, konohiki of the late 19th and early 20th centuries enjoyed the
benefits of owning particular lands while no longer accountable for ensuring their provision of
abundance. According to certified deeds, purchase of Kahana’s konohiki land came with the rights
to the konohiki fishery (and fishponds) [48]. Thus, Kahana's konohiki fishing rights exchanged hands
with new landowners, from Caesar Kapa‘akea and Chiefess Keohokalole in 1850, to three different
Chinese businessmen, and finally to Ka Hui K@i‘ai i Ka ‘Aina o Kahana (Hui of Kahana, or Hui) in
1874 [36,48]. The Hui was a group of 95 mostly Native Hawaiians from Kahana and surrounding
ahupua’a who collectively purchased back the land and divided it among 115 shares [36]. However,
with Hawai‘i’s increasingly foreign-controlled government and new laws enabling wealthy foreigners
to acquire Hawaiian lands, Hui shares and other land parcels were eventually sold outside of the
Kahana community. By 1903, the majority of Hui shares were owned by Mary Foster, a wealthy part
Hawaiian businesswoman with no known connection to Kahana [36], and by 1930, she owned 99% of
the ahupua’a [49].

Between 1905 to around 1965, Kahana'’s konohiki fishery appears to have operated under Mary
Foster or her estate (having majority rule on Hui decisions) for commercial production, while ahupua‘a
residents continued to exercise their legal right to the fishery for subsistence. Court documents
under the territory of Hawai‘i reveal successful registration of Kahana’s konohiki fishery in 1905,
to the Hui of Kahana as vested owners [50]. Within the same year, archival records indicate
that Mary Foster and her estate, acting on behalf of the Hui, began leasing the fishing rights for
commercial operation [51]. Although newspaper advertisements announced lease of the fishing rights
for the highest bidder, community interviews reveal that lessees were still expected to fulfill the
traditional konohiki responsibility of leading communal fishing efforts. To invite community ability
and bring people together for collective harvests, lessees still had to earn and maintain the respect of
community members.

4.1. Persisting Role of Konohiki to Invite Ability

Although konohiki of the 19th and 20th centuries acquired their positions through new means,
the role of konohiki remained an important aspect of life in Kahana. Community interviews recall three
konohiki operating in Kahana, some at the same time (Table 2). The first konohiki people remember
is Samuel Pua Ha‘aheo, who held the fishing rights possibly as early as 1924, when he became the
caretaker of Huilua Fishpond, through to 1946 [40]. According to interviews, Pua was not originally
from Kahana but married a woman from the area. Archival records show that he rented property from
Mary Foster [52]. Pua’s responsibilities were to monitor the fishery, determine when it was time to
collectively surround schools of fish, guide fishers from the shoreline, and oversee distribution of the
catch. Interviewees expressed that Pua was beloved and well-respected because he was perceived as
taking care of everyone, especially the elders.



Sustainability 2018, 10, 3799 6 of 16

Table 2. Changes in land and sea tenure in Kahana, O’ahu (1200-1969).

Year Event Citation
Kahana’s most recent continuous settlement began around
~1200 A.D. 1200. 371
The first European, British explorer James Cook, arrives in the
1778 Hawaiian Islands; Kahana is a thriving farming and fishing [36,49]
community of ~600-1000 Native Hawaiians.
1839-1840 First written recognition of konohiki fishing rights in the Kingdom of [29]

Hawai‘i’s Declaration of Rights and later Constitution.

Land division process across Hawai’i results in the award of ~5050
1846-1855  acres of konohiki land in Kahana to Chiefess Keohokalole, and ~200 [36]
acres of other lands to 34 Kahana residents.

Keohokalole sells Kahana's konohiki land, with the rights to the
1857-1872 konohiki fishery and fishpond, to AhSing, a Chinese businessman, [48]
who later sells to J.A. Chuck, then H. Ahmee.

Ka Hui Kii‘ai i ka “‘Aina O Kahana (Hui of Kahana) initiates

1874 purchase of Kahana's konohiki land from H. Ahmee, with 95 mostly [36]
Native Hawaiian members from the area holding 115 shares.
1887 The first share of the Hui of Kahana is sold outside of the Hui. [36]

The Organic Act establishes Hawai‘i as a USA territory; repeals

1900 konohiki laws except for registered fisheries. [29]

1905 Kahana's konohiki fishery is successfully registered to the Hui of [50]
Kahana, March 30.
Pua Ha’aheo steps into the role of fishpond caretaker (and likely

1924 gy [40]
also konohiki).
Nick Peterson becomes the foreman for Mary Foster’s property

1925 o [53]
holdings in Kahana.
Mary Foster passes away with 99% ownership of Kahana (less six

1930 L. [49]
parcels), turning it over to her estate.
April 1 tidal waves take the lives of Pua Ha’aheo’s grandchildren

1946 and Pua leaves his roles as konohiki and fishpond caretaker; the 2015-2016 Interviews
Kamake‘eaina family assumes the role of konohiki.

1959 Hawai‘i is admitted as the 50th state of the United States. [30]

1960 Nick Peterson passes away. [53]

The last collective community harvest for akule (big eye scad, Selar
Mid-1960s  crumenopthalmus) is led by the Kamake’eaaina family; Kahana’s 2015-2016 Interviews
nearshore fishery begins to decline.

Public is notified of condemnation proceedings for Kahana’s
1965-1969  konohiki fishery and ahupua’a; State purchases the ahupua’a and [36,49]
Kahana's konohiki fishery is opened to the public.

Following Pua, most community members remember the Kamake’eaina family, and in particular,
Uncle or Papa ‘Aina Pahumoa Kamake’eaina from La‘iemalo’o, a nearby ahupua’a within the same
district (Figure 1). The Kamake’eainas are considered to be the last konohiki of Kahana, maintaining this
role through the mid-1960s. One of the eldest interviewees described how the first time the
Kamake’eainas surrounded akule (big eye scad, Selar crumenopthalmus) in Kahana, not a single resident
went to the beach to help. However, younger interviewees only remember doing collective harvests
with the Kamake‘eainas and recall Uncle “Aina as a person who always gave fish. Together, these varied
accounts suggest the Kamake’eainas were able to build their relationships with the Kahana community
over time.
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During both Pua’s and the Kamake‘edinas’ tenures as konohiki, Nicholas Peterson, who was
part Hawaiian and originally from the south side of O‘ahu, served as “the caretaker of Kahana”.
However, as one elder clarified, “Uncle Nick wasn’t really the People’s konohiki, so they say, but [he
worked] for Mary Foster ... He had to make sure that he made the bucks out of the fishing and
make sure that she had revenues coming in.” According to newspaper articles, Peterson worked
as a foreman for Mary Foster from around 1925 through to 1960 [53]. Community interviews
suggest that Peterson collected rent from the residents, made sure people were taking care of upland
resources, enforced Kahana's restriction on harvesting akule, and sold the fish surrounded from
communal harvests. Whether responsible for leading the fishing effort or ensuring reliable harvests,
the 20th century konohiki of Kahana continued to mobilize community efforts around cultivating and
harvesting abundance.

4.2. Managing Land-Sea Connectivity

One way in which Kahana’s konohiki maintained the health of the nearshore fishery was by
managing the land and streams, which affect coastal resources. According to community interviews,
it was Peterson, who primarily oversaw the whole ahupua’a. As one long-time resident describes,
Peterson would make sure people were “keeping their yards clean, make sure they came out
and did what they’re supposed to, make sure the rivers were clean, the stream beds, and just
[responsibilities] that belong to our people anyway.” Elders remember Kahana being well cared
for when there was a konohiki, commenting in particular on how Kahana Stream was cleared of
vegetation. Many interviewees recalled how the hau (Hibiscus tiliaceus), an invasive tree that has
overgrown the stream in recent decades, never used to reach the water’s surface. The importance
of managing land—sea connectivity is emphasized in the Hui’s requirement of the Kamake’eainas,
as non-residents, to cultivate one lo’i (flooded-field agriculture) in Kahana in order to hold the konohiki
fishing rights. Residents also cared for their own lo‘i and home gardens, and recall how “from time to
time, everyone went up the valley to clean the [irrigation ditches]. We never let the [irrigation ditches]
get dirty or blocked with rubbish. We all cleaned it together” [54] (p. 13). In these various ways,
Kahana'’s konohiki and the community managed the land and sea as an integrated unit, recognizing
that fisheries management begins on land.

4.3. Protecting Spawning Behavior

Kahana’s konohiki also protected natural processes to replenish the fishery, such as spawning
behavior. Kahana Bay provides important spawning and nursery habitat for many of Hawai‘i’s native
aquatic species, including hammerhead sharks, manta rays, moi (Polydactylus sexfilis; Pacific threadfin),
aholehole (Kuhlia xenura; Hawaiian flagtail), and ‘ama’ama (striped mullet, Mugil cephalus). However,
Kahana is most famed for the large schools of akule (big eye scad, Selar crumenopthalmus) that aggregated
in the center of its bay to spawn [39]. From as early as 1852, lasting into the mid-1960s, Kahana’s
konohiki actively claimed exclusive rights to harvest akule [50,55]. This restriction on harvesting akule
additionally meant that no one except the konohiki could even enter the center of the bay. As one elder
explained, “If you want to go fishing, we got to stick to the side of the bay and then go out. They don’t
like us in the middle, because we’re going to chase the akule away. Chase the fish away.” Ahupua’a
residents could still exercise their right to the konohiki fishery by accessing the edges of the bay and
its fringing reefs to fish and gather for home consumption. Elders attribute a productive nearshore
fishery—with schools of fish visiting the bay more frequently, in greater numbers, and with larger
individuals—to konohiki management. Kahana Bay’s establishment as a konohiki fishery protected it
from overuse by prohibiting entry of non-residents, and the restriction on harvesting akule further
protected replenishment of fish stocks by ensuring that spawning behaviors were not disrupted.



Sustainability 2018, 10, 3799 8 of 16

4.4. Sharing Responsibility

Another enduring feature of konohiki was the sharing of responsibility, exemplified through the
continued practice of hukilau. Hukilau is a communal surround net fishing method in which lau (ti leaf)
is intertwined with rope and used to guide schools of fish towards the shore. In modern practice,
nets were also used and attached to the rope. Nearly every community member interviewed in this
study, and in previous studies, discussed hukilau for akule. This Hawaiian fishing method required the
help of the whole community to contribute various skills and labor including spotting the school of
fish, rowing the boat, diving to check the net, pulling the net in, and loading baskets full of fish to sell
at the market. Once a school of fish was surrounded, the work continued with everyone helping to
clean the boats and nets, patch up holes in the nets, cut and gather wood to build racks for the nets to
dry on, and store everything back in Kahana’s net and boat houses, ready for the next surround. All of
this shared responsibility and work was coordinated by the konohiki.

4.5. Supporting Communal Benefit

Only by sharing in the work, the entire community also could share in the benefits. The konohiki
who led the fishing effort was also responsible for overseeing the distribution of catch from each
surround, making sure that everyone—workers, community members, and even visitors—had fish
to bring home to their families. One resident, born and raised in Kahana, shared of Pua Ha‘aheo,
“No matter how big the school or how small the school ... each resident had their share of fish to
go home with. That’s how it was. So that’s how he maintained the fishing rights over here” [56].
In addition to their shared distribution of the catch, everyone who helped also received a share of
the money earned from selling the fish. Kahana elders describe how Mary Foster and the konohiki
would split the money fifty-fifty, then the konohiki “would split the money up so everybody got
money ... [Your share] would depend on how old you were and how much work you did.” Pua and
the Kamake’eainas kept their roles as konohiki through facilitating collective ability to harvest then
distributing the share to see that the community, especially elders, were well provided for.

4.6. Limited State Capacity to Manage Ahupua’a Resources

Kahana’s elders shared how their nearshore fishery, even as it was being used for both subsistence
and commercial purposes, was well cared for and abundant under konohiki management. However,
with the loss of konohiki fishing rights, interviewees began to see the fishery decline. Between 1965
and 1969, the State of Hawai‘i acquired Kahana through eminent domain, establishing the ahupua’‘a
as a recreational state park and opening its konohiki fishery for public access. Facing eviction,
Kahana families protested and successfully lobbied the state legislature to remain on the land [49].
Today, just 28 households, many with multi-generational and genealogical ties to Kahana, have secured
65-year leases with the state [57]. Per lease terms, residents are required to provide 25 hours each
month of cultural activities and interpretive services for park visitors, as part of the state’s “living park”
concept. Since Kahana became a state park, residents have endured decades of meetings, interviews,
and surveys involved in state-funded studies, legislative reports, environmental impact assessments,
at least eight master planning efforts and numerous park program proposals [49,58]. Yet there is
no master plan for Kahana and the majority of State Parks and community interviewees agree the
“living park” concept is no longer viable.

Community interviewees also expressed that the state has poorly addressed threats to coastal
resources, including intensive commercial fishing, disruptive recreational uses such as jet skis,
invasive species introductions, and habitat change. State Parks interviewees expressed they lack the
capacity and expertise to manage ecological function. Though State Parks is tasked to manage Kahana's
natural and cultural resources, their efforts largely focus on creating public recreational opportunities.
Additionally, State Parks does not have jurisdiction over the nearshore fishery. Interviews with
personnel from Aquatic Resources, Boating and Ocean Recreation, and Conservation and Resources
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Enforcement highlight their responsibility to the whole archipelago, and therefore their inability to
focus limited resources on any one community’s concerns. Following decades of failed planning efforts,
mismanagement and fishery decline, the Kahana community, including residents and fishers from
across the district of Ko‘olauloa, is strengthening local governance to improve coastal resource health.

4.7. Reviving and Strengthening Local Fisheries Institutions

Kahana families are finding creative ways to manage their coastal resources through reviving
ahupua’a health and food systems, restoring customary harvesting practices, teaching across
generations, and building community relationships and management capacity. With the help
of younger residents and Ko‘olauloa families, elders have restored and continue to maintain lo’i
(flooded-field agriculture) that were cared for within their families for generations. These farmers
also work together to maintain the traditional irrigation ditch that feeds their lo’i with stream water.
These traditional food systems have become features of the park, where visitors from schools and
organizations across the island visit to learn and contribute through workdays.

Huilua Fishpond, which once functioned as a community food source, also fell into disuse
under state ownership. In 2015, young leaders worked with State Parks to obtain a master permit,
in compliance with state and federal regulations, to begin restoring the fishpond’s 1000-foot wall.
Although the permit determines the extent of activities that can be performed, fishpond caretakers
lead the restoration effort and design best-management practices based on traditional environmental
and cultural protocol [59].

Other young community members created the community-based nonprofit organization,
Kahana Kilo Kai, in 2014 to steward the bay. They formally enrolled in the “Adopt-a-Harbor” program
their first year to restore area facilities long neglected by Boating and Ocean Recreation. They also
worked with the agency to post signage reminding jet skiers of Hawai‘i’s “slow-no-wake” laws,
to minimize disturbance to fish spawning behavior. Along with these efforts, three youth completed
training in identifying and reporting violations of fishing regulations through the Conservation and
Resources Enforcement agency’s Makai Watch program. Over the course of this study, Kahana families
gathered at the pier regularly to monitor recreational activities, record fish catches and spawning
times, build relationships with fishers, and educate the public about both state regulations and local
values for using area resources responsibly. In recognition of these collective efforts by Kahana’s
young leaders, one state resource manager stated, “They don’t just suggest things, they don’t just
plan things. They’re doing it. They’re working in the taro patches, they’re carrying [rocks] at the
fishpond ... they can walk their talk.” Through restoring traditional agriculture and aquaculture,
and promoting responsible use of the nearshore fishery, the Kahana community is reintegrating land
and sea management, while reasserting their role as caretakers.

Kahana fishing families are also reviving other customary nearshore management and fishing
practices, such as hukilau or communal surround net fishing. Though hukilau ended in Kahana in the
mid-1960s, community members revived the practice for ‘ama‘ama, a native mullet, with guidance from
one particular elder over the past ten years. While hukilau requires substantial effort, this harvesting
practice, in which everyone who participates can contribute, strengthens community through
relearning, reconnecting, and working together.

Community interviews also highlight potential rules for future local-level fisheries management
that draw upon customary practices. The majority of community interviews expressed interest
in introducing a new state law to place an island-wide seasonal restriction on harvesting akule,
as well as placing a ban on disruptive recreational uses in Kahana, such as jet skis, to protect
fish spawning behaviors. Many, including commercial fishers within the community, also share
a desire to limit commercial fishing. Guided by elder knowledge and recommendations, the Kahana
community is relearning harvesting and caretaking practices of konohiki to improve management of
their nearshore fishery.
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Another way in which Kahana families are strengthening local influence is through teaching
across generations. Over the past several years, young community members have organized fishing
camps, held for multiple days each summer, to educate area families and especially youth about
ecosystem health and function, caretaking values, and responsible harvesting practices. The camps
integrate Indigenous and Western knowledge systems through activities such as sewing and patching
fishing nets, monitoring changing ecological conditions according to the Hawaiian moon calendar,
and analyzing fish gonads to document spawning times. Many community elders and longtime fisher
men and women informally teach at the camps, but also, learn. One Kahana elder shared, “A lot of
the things that I've been taught today [through fishing camps and community gatherings] was never
ever taught to our young ones or even to our old ones.” Logistically, hosting the camps in Kahana
requires Special Use permits to be filed with State Parks at least 45 days in advance. Aside from
general rules for using the area, these permits secure space for families, many of whom no longer live
in Kahana, to gather, teach, and learn together on the land. These camps also strengthen relationships
with nonprofit and state resource management personnel, who are also invited to participate in and
help conduct activities.

Kahana families are also building their capacity to manage coastal resources through participating
in local and global community partnerships and knowledge sharing networks. As a member of the
nonprofit organization, Kua‘aina Ulu “Auamo (KUA), Kahana families are connected to more than 33
communities across Hawai‘i working to protect and steward their lands and fisheries, including the
restoration of 38 fishponds. In 2016, Kahana families expanded this network internationally, hosting a
fishpond workday with over 100 Indigenous and community leaders, practitioners, and supporters
from 35 nations. The global gathering was organized by KUA to build solidarity among individuals
engaged in community grassroots efforts prior to attending the IUCN (International Union for
Conservation of Nature) World Conservation Congress in Honolulu.

Although the Kahana community lacks formal government recognition of local management
rights or co-management agreements, these informal efforts demonstrate community action and
commitment. State resource management personnel across agencies have begun to take notice
and lend their support. Within the timeframe of this study, state personnel attended fishing camp
activities to give talks to the youth, helped to pull hukilau nets in to shore, and passed rocks at the
fishpond alongside community members. These means of informal engagement are beginning to repair
state-community relationships, while also building community confidence, connections, and ability.
Here, informal caretaking efforts hold promise for collaborative management driven by community
objectives and needs.

5. Discussion

Understanding how Indigenous and place-based institutions historically operated and adapted to
social-ecological change, and how they can fit within contemporary contexts is essential for biocultural
restoration [6,60,61]. We use a case study approach focused on one Hawai‘i fishing community
reclaiming their role as caretakers despite changes in land and sea tenure, governance, access, and use.
Emerging from this research are key considerations for community-based collaborative management.
These include: (1) understanding historical context for enhancing institutional fit, (2) enduring
community leadership, (3) balancing rights and responsibilities, and (4) fostering community ability to
manage coastal resources through both formal and informal processes.

5.1. Understanding Historical Context for Enhancing Institutional Fit

Understanding social-ecological systems from a historical perspective is critical in designing
effective collaborative fisheries management institutions. Institutions are systems of rights, formal and
informal rules, and decision-making procedures that guide human—environment interactions [62].
Institutional fit refers to how well institutions match a particular social-ecological system, often in terms
of their spatial, temporal, and functional contexts [63-65]. Findings from this research emphasize that
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design of fisheries institutions must also factor in the historical contexts of a social-ecological system,
specifically the traditional and place-based institutions historically in place. Konohiki management was
tailored to local socio—cultural contexts and ecological systems, including prime spawning habitat and
the impacts of land-based activities on the nearshore fishery. The experience of coastal resource decline
is not unique to Kahana, but is shared across Hawai‘i [21,26], the Pacific [7,11], and other parts of the
world [5,9] where Western models and concepts of resource management have replaced Indigenous
and place-based institutions. Still, a wealth and diversity of traditional and place-based knowledge
systems endure, and can be adapted within contemporary contexts to improve coastal resource
management [3,5,11-13,66]. Rather than simply replicating specific practices of these time-tested
institutions, it is important to understand their foundational principles, the key functions they fulfilled,
and how they can be adapted to foster future biocultural restoration.

5.2. Enduring Community Leadership

Hawai‘i’s konohiki system is an example of a community-based collaborative management
institution that endured by maintaining key features within a changing social-ecological context.
One enduring feature was konohiki facilitation of community caretaking and harvesting efforts,
which depended upon in-depth knowledge of the local ecology, exceptional fishing skills, and ability
to earn and maintain the respect of the community [28,67]. Such leadership roles are increasingly
recognized as important attributes contributing to sustainable fisheries [20,68-70], specifically when
leadership is perceived to be legitimate and highly engaged [71]. A recent analysis of 130 co-managed
fisheries worldwide identified leadership—the presence of at least one respected individual with
entrepreneurial skills, who is driven by collective interests and committed to the co-management
process—as the most important feature for successful co-management [68]. The Kahana case study
provides an example in which leadership emerges through a community as a collective in the
context of perceived government inaction and resource decline. In this case, leadership is dispersed
among elders as knowledge holders and young adults who mobilize community around various
caretaking activities. These collective efforts demonstrate how multiple sources of leadership can
be complementary, interact through mutual support, and coexist within community, adding to a
pluralistic conceptualization of environmental leadership [70].

5.3. Balancing Rights and Responsibilities

Maintaining collective benefit through balancing rights and responsibilities was another enduring
feature of konohiki management. Konohiki carried unique responsibility to oversee harvests, facilitating a
system in which everyone who contributed to collective work would in turn receive the benefits of
reliable harvests [24,25,67]. Rights and responsibilities for all resource users need to be balanced and
based upon contributions to collective efforts and caretaking [60]. One key challenge to fisheries
co-management in Hawai‘i is that traditional management rested upon reserving distinct rights
for area residents [13,29]. Under the state, open access allows the public to use and harvest
coastal resources with no expectation to care for them, cultivate their abundance, or give back
in any way. This decoupling of rights and responsibility has resulted in coastal resource decline
worldwide [7,14,72]. Displacement of Indigenous people throughout the world for the purpose of
establishing national parks, uninhabited wilderness [9], and marine protected areas [7] violates their
customary rights and prevents them from exercising their distinct responsibilities to care for their
homelands. Managing natural areas for public benefit limits community ability to continually interact
with, eat from, perpetuate knowledge of, and govern coastal resources for which they are responsible.
Emerging literature on co-management emphasizes the need to maintain a balanced distribution of
rights and responsibilities, obligations, and benefits amongst all resource users [60,61,67].
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5.4. Fostering Community Ability to Manage Coastal Resources through Both Formal and Informal Processes

This case study also highlights the power of informal fisheries co-management as a means
to foster community ability to lead caretaking efforts. Co-management comprises a variety of
institutional arrangements shaped by different goals, partners, knowledge systems, and degrees
of power sharing [15-20]. Such arrangements are negotiated and acknowledged through a formal
(e.g., officially recognized by law) or informal (e.g., verbally accepted) agreement among partners [18].
In Kahana, the fishery has been minimally managed with archipelago-wide species-specific regulations
administered by the state. Formal state park leases focus only on community service to educate
visitors. However, within the last decade, Kahana families have been reclaiming their role as caretakers
through informal means of managing coastal resources. Many of these caretaking activities require
state approval (e.g., through special permits) and increasingly engage state resource management
personnel, for example, to give invited talks to youth at fishing camps.

Through informal co-management, communities have the flexibility to self-organize,
determine their own management objectives, and act upon them within their own time frames.
By working within informal co-management systems, collective governance of fisheries, along with
feelings of empowerment and shared responsibility, can be achieved and lead to effective management
practices [73]. Informal caretaking efforts in Kahana also highlight the importance of creating protected
spaces for families and community to spend time together and build upon generational knowledge of
place and practice. Traditional activities provide not only a gathering space for renewing relationships
with family, community, and place, but also a foundation for cultural resurgence and resilience [74].
Adaptive community-led management can guide progress towards more just and effective conservation
solutions, restoring coastal resources along with Indigenous and place-based communities” rights and
responsibilities [60].

Still, this study recognizes the need for higher levels of governance to formally complement
and support community caretaking efforts [19,20,69]. Informal co-management can be limited in
confronting unsustainable fishing and recreational activity, and may require legal backing [19].
Long-term sustainability requires place-specific rules, the ability of communities to recognize and
respond to change, and support from higher levels of organization [12,69]. In this case, as in others,
informal efforts can strengthen relationships that pave the way for more formal co-management
agreements [16,67].

6. Conclusions

Understanding how Indigenous and place-based institutions historically operated and adapted to
social-ecological change, and how they can be reinvigorated within contemporary contexts, is essential
for biocultural restoration [6,60,61]. This study provides a historical perspective of fisheries governance
within one rural Hawaiian fishing community, covering the transition from local to state level
fisheries management, to an emerging collaborative arrangement led by community. This study
also demonstrates how informal community initiative ma ka hana ka ‘ike, to learn by doing the
work [75], can be more powerful than formal co-management arrangements for building community
ability [67,74]. Findings also emphasize the value of understanding historical institutions that adapted
to local socio-cultural and ecological contexts, building collective leadership that fulfills traditional
functions, and balancing rights and responsibilities amongst all resource users. Effective fisheries
governance requires true partnerships, formal and informal, that value Indigenous and place-based
knowledge systems and while creating the space for communities to build enduring relationships
among people, place and practice.

Author Contributions: Both authors were involved in the design of this research. M.M. wrote the initial draft
manuscript and carried out the field research. Both authors contributed to analysis and writing the paper.
Both authors read and approved the final manuscript.

Funding: The APC was funded by Hawai‘i Community Foundation.



Sustainability 2018, 10, 3799 13 of 16

Acknowledgments: Mahalo first and foremost to the Kahana elders and fishers who shared their stories,
knowledge of place, and recommendations for Kahana’s people, fishery, and future. We also thank the state
resource management personnel who took time to share their thoughts and efforts moving forward. A special
thanks to Shaelene Kamaka‘ala, who has been a tremendous support and guiding light in this work. We also thank
Ho’ala “‘Aina Kipono, the Ki‘oko’a Strategic Initiative, the Hawai’i Community Foundation, Malia Akutagawa,
Kirsten Oleson, Heather McMillen, and the Ko’olauloa families who continue to care for this place. Credit goes
to Kalani Quiocho for the title, meaning “Through Kahana, one learns,” a word play on the Hawaiian proverb,
“Ma ka hana ka ‘ike.”

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Turner, N.J; Ignace, M.B.; Ignace, R. Traditional Ecological Knowledge and Wisdom of Aboriginal Peoples in
British Columbia. Ecol. Soc. Am. 2000, 10, 1275-1287. [CrossRef]

2. Janssen, M.A.; Anderies, ].M.; Ostrom, E. Robustness of social-ecological systems to spatial and temporal
variability. Soc. Nat. Resour. 2007, 20, 307-322. [CrossRef]

3. Berkes, E. Sacred Ecology, 3rd ed.; Routledge: New York, NY, USA, 2012.

4. Berkes, F.; Turner, N.J. Knowledge, learning and the evolution of conservation practice for social-ecological
system resilience. Hum. Ecol. 2006, 34, 479-494. [CrossRef]

5. Ostrom, E. Governing the Commons; Cambridge University Press: Cambridge, UK, 1990.

6. Colding, J.; Folke, C.; Elmqvist, T. Social institutions in ecosystem management and biodiversity conservation.
Trop. Ecol. 2003, 44, 25-41.

7. Ruddle, K; Hickey, ER. Accounting for the mismanagement of tropical nearshore fisheries.
Environ. Dev. Sustain. 2008, 10, 565-589. [CrossRef]

8.  Ruiz-Mallén, I.; Corbera, E. Community-based conservation and traditional ecological knowledge:
Implications for social-ecological resilience. Ecol. Soc. 2013, 18. [CrossRef]

9. Stan, S. Indigenous Peoples, National Parks, and Protected Areas: A New Paradigm Linking Conservation, Culture,
and Rights; University of Arizona Press: Tucson, AZ, USA, 2014.

10. Turner, N.J.; Gregory, R.; Brooks, C.; Failing, L.; Satterfield, T. From invisibility to transparency:
Identifying the implications. Ecol. Soc. 2008, 13, 1-7. [CrossRef]

11.  Johannes, R.E. The Renaissance of Community-Based Marine Resource Management in Oceania. Annu. Rev.
Ecol. Syst. 2002, 33, 317-340. [CrossRef]

12.  Stephenson, J.; Berkes, F,; Turner, N.J.; Dick, J. Biocultural conservation of marine ecosystems: Examples from
New Zealand and Canada. Indian J. Tradi. Knowl. 2014, 13, 257-265.

13.  Vaughan, M.B.; Thompson, B.; Ayers, A.L. Pawehe Ke Kai a’o Ha‘ena: Creating State Law based on
Customary Indigenous Norms of Coastal Management. Soc. Nat. Resour. 2016, 30, 1-16. [CrossRef]

14. Friedlander, A.M. Marine conservation in Oceania: Past, present, and future. Mar. Pollut. Bull. 2018, 135,
139-149. [CrossRef] [PubMed]

15. Pomeroy, R.S.; Berkes, F. Two to tango: The role of government in fisheries co-management. Mar. Policy 1997,
21, 465-480. [CrossRef]

16. Borrini-Feyerabend, G.; Pimbert, M.; Farvar, M.T.; Kothari, A.; Renard, Y. Sharing Power, Learning by Doing in
Co-Management of Natural Resources Throughout the World; IIED and IUCN/CEESP/CMWG: Cenesta, Tehran;
Earthscan: London, UK, 2004.

17. Nielsen, J.R.; Degnbol, P; Viswanathan, KK, Ahmed, M., Hara, M., Abdullah, N.M.R.
Fisheries co-management—An institutional innovation? Lessons from South East Asia and Southern
Africa. Mar. Policy 2004, 28, 151-160. [CrossRef]

18. Pomeroy, R.S.; Rivera-Guieb, R. Fishery Co-Management: A Practical Handbook; CABI Publishing: Cambridge,
MA, USA, 2005.

19. Berkes, F. Coasts for People: Interdisciplinary Approaches to Coastal and Marine Resource Management; Routledge:
New York, NY, USA, 2015.

20. Olsson, P; Folke, C.; Berkes, F., Adaptive comanagement for building resilience in social-ecological systems.
Environ. Manag. 2004, 34, 75-90. [CrossRef] [PubMed]


http://dx.doi.org/10.1890/1051-0761(2000)010[1275:TEKAWO]2.0.CO;2
http://dx.doi.org/10.1080/08941920601161320
http://dx.doi.org/10.1007/s10745-006-9008-2
http://dx.doi.org/10.1007/s10668-008-9152-5
http://dx.doi.org/10.5751/ES-05867-180412
http://dx.doi.org/10.5751/ES-02405-130207
http://dx.doi.org/10.1146/annurev.ecolsys.33.010802.150524
http://dx.doi.org/10.1080/08941920.2016.1196406
http://dx.doi.org/10.1016/j.marpolbul.2018.05.064
http://www.ncbi.nlm.nih.gov/pubmed/30301023
http://dx.doi.org/10.1016/S0308-597X(97)00017-1
http://dx.doi.org/10.1016/S0308-597X(03)00083-6
http://dx.doi.org/10.1007/s00267-003-0101-7
http://www.ncbi.nlm.nih.gov/pubmed/15383875

Sustainability 2018, 10, 3799 14 of 16

21.

22.

23.

24.

25.

26.

27.
28.
29.
30.
31.
32.

33.

34.

35.

36.
37.

38.
39.

40.

41.

42.

Maly, K.; Maly, O. Volume I: Ka Hana Lawai "Aa Me Na Ko ‘Ao Na Kai 'Ewalu, A History of Fishing Practices and
Marine Fisheries of the Hawaiian Islands; Prepared for The Nature Conservancy; Kumu Pono Associates LLC:
Hilo, HI, USA, 2003.

Poepoe, KK.; Bartram, PK.; Friedlander, A.M. The use of traditional Hawaiian knowledge in the
contemporary management of marine resources. In Conference Proceedings: Putting Fishers” Knowledge
to Work; UBC Fisheries Centre, University of British Columbia: Vancouver, BC, Canada, 2003.

Gonschor, L.; Beamer, K. Toward in Inventory of Ahupua‘a in the Hawaiian Kingdom: A Survey of
Nineteenth-and early Twentieth-Century Cartographic and Archival Records of the Island of Hawai'i.
Hawaii. |. Hist. 2014, 48, 53-87.

Akutagawa, M.; Williams, H.; Kamaka‘ala, S. Traditional and Customary Practices Report for Mana’e, Moloka'i:
Traditional Subsistence Uses, Malama Practices and Recommendations, and Native Hawaiian Rights Protections of
Kama’aina Families of Mana’e Moku, East Moloka'i, Hawai'i; Prepared for Office of Hawaiian Affairs; Office of
Hawaiian Affairs: Honolulu, HI, USA, 2016.

Steele, C. He Ali‘i Ka ‘Aina; He Kauwa Ke Kanaka (The Land is Chief, Man is its Servant):
Traditional Hawaiian Resource Stewardship and the Transformation of the Konohiki. Master’s Thesis,
University of Hawai‘i at Manoa, Honolulu, HI, USA, 2015.

Jokiel, P.L.; Rogers, K.S.; Walsh, W.J.; Polhemus, D.A.; Wilhelm, T.A. Marine Resource Management in the
Hawaiian Archipelago: The Traditional Hawaiian System in Relation to the Western Approach. J. Mar. Biol.
2011, 2011. [CrossRef]

Titcomb, M. Native Use of Fish in Hawaii; University of Hawai‘i Press: Honolulu, HI, USA, 1972.

Andrade, C. Ha'ena: Through the Eyes of the Ancestors; University of Hawai‘i Press: Honolulu, HI, USA, 2008.
Kosaki, R.H. Konohiki Fishing Rights; Hawai‘i Legislature: Honolulu, HI, USA, 1954.

McGregor, D.P.; Mackenzie, M.K. Mo’olelo Ea O Na Hawai'i History of Native Hawaiian Governance in Hawai'i;
Prepared for the Office of Hawaiian Affairs; Office of Hawaiian Affairs: Honolulu, HI, USA, 2014.

Meller, N. Indigenous Ocean Rights in Hawai'i; Sea Grant Marine Policy and Law Report,
UNIHI-SEAGRANT-MP-86-01; University of Hawai‘i Sea Grant College Program: Honolulu, HI, USA, 1985.
Department of Land and Natural Resources About DLNR. Available online: http:/ /dInr.hawaii.gov/about-
dlnr/ (accessed on 31 July 2018).

Friedlander, A.M.; Shackeroff, ] M.; Kittinger, ] N. Customary Marine Resource Knowledge and Use in
Contemporary Hawai‘i. Pac. Sci. 2013, 67, 441-460. [CrossRef]

Friedlander, A.M.; Rodgers, K.S. Coral reef fishes and fisheries of south Moloka‘i., Chapter 7. In The Coral
Reef of South Moloka’i, Hawai'i; Portrait of a Sediment-Threatened Fringing Reef; Field, M.E., Cochran, S.A.,
Logan, ].B., Storlazzi, C.D., Eds.; US Geological Survey Scientific Investigations: Denver, CO, USA, 2007;
Volume 5101, pp. 59-66.

Schemmel, E.M.; Friedlander, A.M. Participatory fishery monitoring is successful for understanding the
reproductive biology needed for local fisheries management. Environ. Biol. Fishes 2017, 100, 171-185.
[CrossRef]

Stauffer, R.H. Kahana: How the Land Was Lost; University of Hawai‘i Press: Honolulu, HI, USA, 2004.
Beggerly, PP. Kahana Valley, Hawai‘i, a Geomorphic Artifact: A Study of the Interrelationships among
Geomorphic Structures, Natural Processes, and Ancient Hawaiian Technology, Land Use, and Settlement
Patterns. Doctoral Dissertation, University of Hawai’i at Manoa, Honolulu, HI, USA, 1990.

Sterling, E.P.; Summers, C.C. Sites of Oahu; Bishop Museum Press: Honolulu, HI, USA, 1978.

Handy, E.S.; Handy, E.G.; Pukui, M.K. Native Planters in Old Hawai'i; Bishop Museum Press: Honolulu, HI,
USA, 1972.

Kelly, M. Background History of Huilua Fishpond, Kahana Bay, Ko‘olau Loa, O’ahu; Bishop Museum Press:
Honolulu, HI, USA, 1979.

Wyban, C.A. Interpretive Materials for Huilua Fishpond Kahana Valley State Park; Prepared for Department of
Land and Natural Resources, State Parks Division; Department of Land and Natural Resources: Honolulu,
HI, USA, 1992.

Biernacki, P.; Waldorf, D. Snowball sampling: Problems and techniques of chain referral sampling.
Sociol. Methods Res. 1981, 10, 141-163. [CrossRef]


http://dx.doi.org/10.1155/2011/151682
http://dlnr.hawaii.gov/about-dlnr/
http://dlnr.hawaii.gov/about-dlnr/
http://dx.doi.org/10.2984/67.3.10
http://dx.doi.org/10.1007/s10641-016-0566-x
http://dx.doi.org/10.1177/004912418101000205

Sustainability 2018, 10, 3799 15 of 16

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Maly, K.; Maly, O. He Wahi Mo’olelo No Kaluanui Ma Ko’olauloa, Mokupuni ‘O O’ahu, A Collection of Traditions,
Historical Accounts and Kama'aina Recollections of Kaluanui and Vicinity, Ko’olauloa, Island of O’ahu; Prepared for
The Nature Conservancy; Kumu Pono Associates LLC: Hilo, HI, USA, 2004.

Kenneth Baldridge Oral History Collection, 1971-2004; Joseph, F. Smith Library Archives and Special Collections;
Brigham Young University: La‘ie, HI, USA.

Clinton Kanahele Collection; Joseph, F. Smith Library Archives and Special Collections; Brigham Young
University: La‘ie, HI, USA, 1970.

Kodama-Nishimoto, M.; Nishimoto, W.S.; Oshiro, C.A. (Eds.) Talking Hawai'i’s Story: Oral Histories of an
Island People; University of Hawai‘i Press: Honolulu, HI, USA, 2009.

Charmaz, K. Constructing Grounded Theory: A Practical Guide through Qualitative Analysis, 2nd ed.;
Sage: Thousand Oaks, CA, USA, 2014.

Ahupua’a of Kahana Title Deeds: Certified Copies, 1856-1881; Box 1, Folder 1, Mary E. (Robinson) Foster Papers
1844-1930, Collection M-433; Hawai‘i State Archives: Honolulu, HI, USA, 1856.

Jaworowski, S. Kahana: What Was, What Is, What Can Be; Legislative Reference Bureau: Honolulu, HI,
USA, 2001.

Kahana Fishery, 1902-1942; Box 10, Folder 109, Mary E. (Robinson) Foster Papers 1844-1930, Collection M-433;
Hawai‘i State Archives: Honolulu, HI, USA, 1844.

Hui of Kahana: Receipts for Expenses, 1901-1930; Box 8, Folder 89, Mary E. (Robinson) Foster Papers 1844-1930,
Collection M-433; Hawai‘i State Archives: Honolulu, HI, USA.

Reports of Revenues from Leases and Rentals, 1910-1920; Box 9, Folder 93, Mary E. (Robinson) Foster Papers
1844-1930, Collection M-433; Hawai‘i State Archives: Honolulu, HI, USA.

Mr. N. Peterson Dies at Kahuku. The Honolulu Advertiser. 11 April 1960. Available online: http://www.
newspapers.com (accessed on 14 April 2017).

‘Ohana Unity Council. The Living Park Plan of Kahana’s People. Kahana, HI,
USA, 1979. Available online: https:/ /docs.google.com/viewer?a=v&pid=sites&srcid=
ZGVmYXVsdGRvbWFpbnxrY WhhbmFwbGFufGd4OjkSNTAOMjRhYTM1ZTNiMA  (accessed  on
16 October 2018).

NOTICE. The Polynesian. 10 January 1852. Available online: http://www.chroniclingamerica.com/
(accessed on 27 March 2017).

Soga, B. Transcript of an Oral history Conducted by Kenneth W. Baldridge, 21 August 1992, Kenneth Baldridge
Oral History Collection, 1971-2004; Joseph E. Smith Library Archives and Special Collections; Brigham Young
University: La‘ie, HI, USA.

Townscape, Inc. Ahupua’a ‘O Kahana State Park; Phase 1A Planning Draft Progress Report; Prepared for
Division of State Parks, State of Hawai'i; Townscape, Inc.: Honolulu, HI, USA, 2017.

Hopkins, C. Status Report on Kahana Valley State Park; Prepared for Twelfth Legislature of the State of Hawai‘i,
Regular Session; Office of Hawaiian Affairs: Honolulu, HI, USA, 1984.

Watson, T.; Cain, M.; Lemmo, S.; Doktor, L.; Asuncion, B.; Mossman, L.; Lyles, J.; Farinbolt, N.; Kittinger, J.
Ho'ala Loko I'a: Permit Application Guidebook; Department of Land and Natural Resources, Office of
Conservation and Coastal Lands: Honolulu, HI, USA, 2016.

Gavin, M.C.; McCarter, ].; Mead, A.; Berkes, E; Stepp, ]J.R.; Peterson, D.; Tang, R. Defining biocultural
approaches to conservation. Trends Ecol. Evol. 2015, 30, 140-145. [CrossRef]

Aswani, S.; Ruddle, K. Design of realistic hybrid marine resource management programs in Oceania. Pac. Sci.
2013, 67, 461-476. [CrossRef]

Young, O.R. The Institutional Dimensions of Environmental Change: Fit, Interplay, and Scale; MIT Press:
Cambridge, MA, USA, 2002.

Cumming, G.; Cumming, D.H.; Redman, C. Scale mismatches in social-ecological systems: Causes,
consequences, and solutions. Ecol. Soc. 2006, 11. [CrossRef]

Folke, C.; Pritchard, L., Jr.; Berkes, F.; Colding, J.; Svedin, U. The problem of fit between ecosystems and
institutions: Ten years later. Ecol. Soc. 2007, 12. [CrossRef]

Epstein, G.; Pittman, J.; Alexander, S.M.; Berdej, S.; Dyck, T.; Kreitmair, U.; Rathwell, K; Sergio, V.; Vogt, J.;
Armitage, D. Institutional fit and the sustainability of social-ecological systems. Curr. Opin. Environ. Sustain.
2015, 14, 34-40. [CrossRef]

Vaughan, M. Kaigulu: Gathering Tides; Oregon State University Press: Corvallis, OR, USA, 2018.


http://www.newspapers.com
http://www.newspapers.com
https://docs.google.com/viewer?a=v&pid=sites&srcid=ZGVmYXVsdGRvbWFpbnxrYWhhbmFwbGFufGd4Ojk5NTA0MjRhYTM1ZTNiMA
https://docs.google.com/viewer?a=v&pid=sites&srcid=ZGVmYXVsdGRvbWFpbnxrYWhhbmFwbGFufGd4Ojk5NTA0MjRhYTM1ZTNiMA
http://www.chroniclingamerica.com/
http://dx.doi.org/10.1016/j.tree.2014.12.005
http://dx.doi.org/10.2984/67.3.11
http://dx.doi.org/10.5751/ES-01569-110114
http://dx.doi.org/10.5751/ES-02064-120130
http://dx.doi.org/10.1016/j.cosust.2015.03.005

Sustainability 2018, 10, 3799 16 of 16

67.

68.

69.

70.

71.

72.

73.

74.

75.

Winter, K.B.; Beamer, K.; Vaughan, M.; Friedlander, A.M.; Kido, M.H.; Whitehead, A.N.; Akutagawa, M.K.H.;
Kurashima, N.; Lucas, M.P.,; Nyberg, B. The Moku System: Managing Biocultural Resources for Abundance
within Social-Ecological Regions in Hawai‘i. Sustainability 2018, 10, 3554. [CrossRef]

Gutiérrez, N.L.; Hilborn, R.; Defeo, O. Leadership, social capital and incentives promote successful fisheries.
Nature 2011, 470, 386-389. [CrossRef] [PubMed]

Ostrom, E. A general framework for analyzing sustainability of social-ecological systems. Science 2009, 325,
419-422. [CrossRef] [PubMed]

Case, P,; Evans, L.S.; Fabinyi, M.; Cohen, PJ.; Hicks, C.C.; Prideaux, M.; Mills, D.]J. Rethinking environmental
leadership: The social construction of leaders and leadership in discourses of ecological crisis, development,
and conservation. Leadership 2015, 11, 396-423. [CrossRef]

Crona, B.; Gelcich, S.; Bodin, O. The importance of interplay between leadership and social capital in shaping
outcomes of rights-based fisheries governance. World Dev. 2017, 91, 70-83. [CrossRef]

Costanza, R.; Andrade, F.; Antunes, P,; van den Belt, M.; Boersma, D.; Boesch, D.; Catarino, F.; Hanna, S.;
Limburg, K.; Low, B.; et al. Principles for sustainable governance of the oceans. Science 1998, 281, 198-199.
[CrossRef] [PubMed]

Hauzer, M.; Dearden, P.; Murray, G. The effectiveness of community-based governance of small-scale
fisheries, Ngazidja island, Comoros. Mar. Policy 2013, 38, 346-354. [CrossRef]

Corntassel, J. Re-envisioning resurgence: Indigenous pathways to decolonization and sustainable
self-determination. Decol. Indig. Educ. Soc. 2012, 1, 86-101.

Piiku'i, M.K. “Olelo No'eau: Hawaiian Proverbs & Poetical Sayings; Bishop Museum Press: Honolulu, HI, USA,
1983; Volume 71.

@ © 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.3390/su10103554
http://dx.doi.org/10.1038/nature09689
http://www.ncbi.nlm.nih.gov/pubmed/21209616
http://dx.doi.org/10.1126/science.1172133
http://www.ncbi.nlm.nih.gov/pubmed/19628857
http://dx.doi.org/10.1177/1742715015577887
http://dx.doi.org/10.1016/j.worlddev.2016.10.006
http://dx.doi.org/10.1126/science.281.5374.198
http://www.ncbi.nlm.nih.gov/pubmed/9660740
http://dx.doi.org/10.1016/j.marpol.2012.06.012
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Background 
	History of Hawaiian Fisheries Management 
	Study Site: Kahana, Ko‘olauloa, O‘ahu 

	Methods 
	Results 
	Persisting Role of Konohiki to Invite Ability 
	Managing Land-Sea Connectivity 
	Protecting Spawning Behavior 
	Sharing Responsibility 
	Supporting Communal Benefit 
	Limited State Capacity to Manage Ahupua‘a Resources 
	Reviving and Strengthening Local Fisheries Institutions 

	Discussion 
	Understanding Historical Context for Enhancing Institutional Fit 
	Enduring Community Leadership 
	Balancing Rights and Responsibilities 
	Fostering Community Ability to Manage Coastal Resources through Both Formal and Informal Processes 

	Conclusions 
	References

