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Executive Summary  

This is one of three final reports for the project Enhancing Hawaiʻi’s Food Security 

through Aquaculture, examining the market and supply chain needs for Hawaiʻi’s 

aquaculture industries. This report is focused on traditional Native Hawaiian aquaculture 

systems, loko iʻa, their potential to contribute to the local food system, and the 

development of frameworks to measure the ecosystem services (ES) and certify 

culturally aligned production. 

 

Prior to colonization, loko iʻa were abundant, sustainably managed components of a 

holistic Hawaiian ahupuaʻa agro-eco management system, though later largely fell into 

disrepair. Present-day loko iʻa restoration efforts are grounded in cultural practice and 

education, in addition to nourishing those who care for them and the communities in 

which they operate. While currently very few fishponds produce aquatic foods for 

commercial sale, the 60+ active loko iʻa restoration projects across the islands have the 

potential to once again contribute to the local seafood supply while applying sustainable 

Indigenous food system practices.  

 

Researchers partnered with Kuaʻāina Ulu ʻAuamo (KUA) (a nonprofit organization 

serving as a convening mechanism for multiple networks of Native Hawaiian 

community-based natural resource management practitioners), to address several of 

the identified needs related to food systems from the 2020 Loko iʻa Needs Assessment 

(Hui Mālama Loko Iʻa [HMLI], 2020). Accordingly, this study explores the supply chain 

needs for loko iʻa, identifying gaps including access to fishpond spaces, freshwater 

availability, and declines in levels of juvenile native species.  

 

A Loko iʻa Steering Committee (LSC) was formed, consisting of six kiaʻi loko (loko iʻa 

caretakers / managers) and one former aquaculture extension agent. The objectives of 

the committee were to:  

1. Articulate the ecosystem services (ES) of fishponds 

2. Create a language framework to articulate policy requirements 

3. Define the social, economic, environmental, and cultural values generated by 

loko iʻa to facilitate the recognition and assessment of the value they have 

created and ensure equity 

4. Discuss moving loko iʻa into more sustainable organizational models, including 

profits from food production 

5. Develop culturally based and environmentally sound standards for production 

 

This work included the preliminary development of a loko iʻa brand / trademark and 

production standards, and recommendations for a potential formalized loko iʻa 



 
 

cooperative organization. Interviews and site visits with kiaʻi loko and other stakeholders 

were critical inputs. 

 

The supply chain analysis focuses on the major barriers to increased community-based 

management of ponds. While the majority of loko iʻa are not restored to the level where 

they can or may want to consider production for market, this analysis also identifies 

barriers to such production. Notably, complicated permitting, lack of long-term access to 

loko iʻa and polluted freshwater are some of the greatest limitations to the restoration of 

healthy loko iʻa ecosystems where aquatic foods can thrive. Increased access to 

juvenile seedstock will additionally be necessary for any level of production for market. 

Other challenges include unpredictable natural weather cycles affecting the uniformity 

and predictability of production, as well as high levels of poaching from outsiders. 

Increased access to post-harvest processing and storage will be an important asset to 

fishpond producers wishing to pursue production for sale. Lastly, many loko iʻa rely on 

nonprofits and grants, which can restrict their growth and capacity.  

 

Through several iterations, the researchers facilitated the LSC to create a loko iʻa ES 

framework, as well as loko iʻa product certification principles of practice. Ecosystem 

services are divided into categories with ʻāina (land) at the core, followed by kānaka 

(people) and finally, livelihoods. Potential indicators are suggested for the various 

services within each category. The foundational principles underlying a theoretical 

unified loko iʻa brand or trademark developed are: aloha ʻāina (love of the land), 

moʻolelo (traditional orally transmitted stories and histories), ʻike kūpuna (ancestral 

knowledge), adaptive management, appropriate human interaction, and seven 

generations thinking.  

 

Recommendations include the need to prioritize access to fishponds for community co-

management groups, enhancing resources to protect fishponds from poaching, 

enhanced freshwater access advocacy and continued collaboration and coordination 

among loko iʻa groups.  

 

With strong and growing support for loko iʻa and the groups that steward them, this 

research represents a new approach to ensuring the perpetuation and protection of 

these traditional practices. This work takes the first step in developing a framework for 

an indigenous food and product certification scheme that is based in the provision of 

ecosystem services, ensuring self-determination of fishponds stewards and protection 

of the integrity of traditional practices. Though this represents an important step in 

furthering discussions around the ES and principles of fishpond practice, it is a marker 

in time in a process that should continue to be iterative and collaborative. Future work 

towards the development of a loko iʻa certification should focus on increased 



 
 

collaboration among kiaʻi, increased data collection for measuring ES indicators, 

pursuing existing Payment for Ecosystem Services (PES) schemes, and developing 

more regionally specific ones, and formalization of an authority organization to bring 

enhanced coordination, advocacy, and services to loko iʻa as they continue to grow their 

movement of practitioners across the pae ʻāina (Hawaiian Archipelago). 
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 Introduction  
As societies seek efficient and regenerative means of food cultivation, the culture of 

aquatic species has been taking a more primary role in global seafood production. Such 

production, however, has had a mixed track record in terms of sustainability. 

Aquaculture has contributed to environmental degradation (as in the case of shrimp 

pond production leading to coastal mangrove deforestation in south and southeast Asia) 

(Ahmed et al., 2017; Barbier & Sathirathai, 2004; Primavera, 1993), negative impacts on 

wild populations through genetic intermingling (as in the case of escaped farmed 

Atlantic salmon in Scandinavia, Great Britain and North America) (Waknitz et al., 2003), 

and disease spread (as in the cases of salmon in Ireland and Norway) (Johansen et al., 

2011; Torrissen et al., 2013). Additionally, the problem of formulating sustainable 

sources of aquafeed that do not deplete capture fisheries has been persistent (Roberts 

et al., 2024).  

 

Despite these missteps, innovations have led to increasing efficiency over time, 

including through improved feed formulation utilizing microalgae, insect-based diets, 

and other terrestrial sources (Ogello et al., 2024; Salin et al., 2018). Recirculating 

aquaculture systems (RAS) have shown promise for recycling nutrients, using less 

water, and improving waste management for on-land production systems (Ahmed & 

Turchini, 2021; Martins et al., 2010). Finally, regenerative aquaculture methods such as 

modern periphyton technology (PPT), biofloc technology (BFT), and integrated 

multitrophic aquaculture (IMTA) are promising developments that may yet help fulfill the 

promise of truly sustainable and regenerative aquaculture systems (Ogello et al., 2024). 

 

An alternative to such modern systems, however, lies in the perpetuation of sustainable 

Indigenous aquaculture practices. From Asia, to Europe, Africa, the Americas, Australia, 

and the many islands of Oceania, sustainable aquaculture as an established farming 

practice existing in a multiplicity of Indigenous forms has been around for millennia 

(Costa-Pierce, 2022).  

 

Indigenous Aquaculture refers to biocultural systems of management 

found in coastal places by Native communities. These cultivated 

ecosystems are based on Indigenous knowledge and place-based 

observations of the land and water. These systems strengthen community 

access to traditional and customary foods…increase local seafood 

production [and] serve to deepen relationships and create solutions for 

climate adaptation and coastal restoration. (Indigenous Aquaculture 

Collaborative Network, n.d.) 
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The Blue Food Assessment (2021), an international interdisciplinary effort, identified 

action areas to support food systems transformation for the inclusion and development 

of sustainable aquatic “blue foods”1. One such action area is to recognize, include, 

support, and empower the central role of small-scale actors in the aquatic food sector 

(Building Blue Food Futures, 2021, p. 9). This approach entails including and 

empowering “women, Indigenous communities and other marginalized groups, in 

decision-making, policy development, and co-management of blue food resources” 

(Building Blue Food Futures, 2021, p. 33). Globally, such small-scale fishers and 

aquaculturists are responsible for more than two-thirds of the aquatic foods 

bound for human consumption and provide 90% of jobs in the blue foods sector 

(Building Blue Food Futures, 2021). Small-scale actors also account for the majority of 

the diversity in aquatic species produced, foregoing the more industrial model which 

focuses on producing only a few targeted species (Building Blue Food Futures, 2021). 

Noting the continued reliance of aquafeed formulation on unsustainable sources, the 

assessment also emphasizes the importance of uplifting unfed aquaculture production 

systems as a key strategy, since target species in such systems rely only on natural 

food present in the water to fulfill their nutritional requirements, eliminating the need for 

aquafeed (Bhosle et al., 2021; Building Blue Food Futures, 2021).  

Within the context of Oceania in the Pae ‘Āina o Hawai‘i (Hawaiian Archipelago), an 

ancient complex of highly advanced aquaculture structures known as loko i‘a (loko-EE-

ah), or fishponds, are an example of one such unfed, small-scale aquaculture system. 

Loko i‘a formed an integral part of the traditional ahupua‘a land division and 

management system, a holistic and comprehensive Native Hawaiian resource 

stewardship framework typically governing an entire watershed from mauka (inland in 

the direction of the mountains) to makai (towards the sea) 2. This ahupua‘a system 

including loko i‘a, sustainably fed large populations of Native Hawaiian people for many 

generations up until the arrival of Europeans (Costa-Pierce, 2022). There were 

approximately 449 loko i‘a recorded across the Hawaiian archipelago before the year 

1830, which was the year that the last major loko i‘a was erected (Kikuchi, 1973). Such 

ponds, both coastal and inland, were built in various styles, depending on the specific 

needed function within their particular ahupuaʻa. A handful of various styles have been 

documented and can be seen depicted in Figure 1 below. 

 
 
1 “Blue foods are foods derived from aquatic fish, shellfish, plants or algae that are captured or cultivated 
in freshwater and marine environments” (Aquatic Blue Food Coalition, 2025). 
2 The ahupuaʻa system is a traditional Hawaiian land division method, essentially a slice extending from 

the top of a mountains (mauka) to the sea (makai), and usually following stream boundaries. A ruling 
chief (aliʻi) and land manager (konohiki) ensured the sustainable use of resources with an emphasis on 
land stewardship and balance, such as regulated gathering of seafood and plants (Nation of Hawaiʻi, n.d.) 
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These ponds served ecosystem functions within the wider ahupuaʻa agro-eco 

management system, in addition to being sites for food production and harvest (Innes-

Gold et al., 2024; Winter et al., 2020). For example, many kuapā style ponds (type I 

pictured in Figure 1 above), constructed in brackish water estuaries, functioned as 

nurseries to increase fish density in the wider fishery (Innes-Gold et al., 2024). Such 

ponds acted as “amplifiers,” encouraging phytoplankton blooms that feed the bottom of 

the food chain up (F. Flores, personal communication, October 4, 2023; Innes-Gold et 

al., 2024; Winter et al., 2020). “This food-chain reaction ultimately supported higher fish 

stocks than would be possible in an unmanaged system” (Winter et al., 2020, p. 10). 

 

The majority of loko iʻa cultivate herbivorous species that feed low on the trophic scale, 

enabling operation as extensive (unfed) aquaculture systems that do not require 

external feed inputs (Innes-Gold et al., 2024). This model offers a more sustainable 

alternative to conventional aquaculture by reducing resource use and environmental 

impact (Building Blue Food Futures, 2021). The inclusion of bivalves further supports 

system efficiency by filtering excess nutrients and enhancing overall water quality (Kong 

et al., 2023). 

Figure 1: Loko iʻa types (source: DHM Inc., 1989) 
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Such ponds also functioned in harmony with intensive loʻi kalo production (wetland taro 

cultivation) mauka (upland), acting as nutrient retention basins for excess nutrients 

(Winter et al., 2020). This function contributes to near-shore coral reef health by 

allowing for a two-way water exchange through sluice gates of comparatively nutrient-

dense fresh and nutrient-poor ocean water and recruiting seed populations of fish and 

phytoplankton (Winter et al., 2020).  

 

While managed loko iʻa contributed to food security, they were not constructed with the 

intention of producing large quantities of fish (Kikuchi, 1976). Estimates found that, 

historically, such systems could have collectively produced two million pounds of fish 

annually (Möhlenkamp et al., 2018, p. 2). However, particularly large ponds also played 

a wider role in “elite status competition” as “significant symbolic roles in wealth-displays” 

(Scheffler & Lockwood, 2014, p. 39). Mostly unavailable to the common people, such 

systems were intended to “yield selected fish on call” (Kikuchi, 1976, p. 299). As Kikuchi 

(1976) wrote, “fishponds became symbols of the chiefly right to conspicuous 

consumption and to ownership of the land and its resources. They were manifestations 

of the chief's political power and his ability to control and tap his resources” (p. 299).  

9 

After Western contact in 1778 and the subsequent change in religious, legal, and land 

management practices to more Western models over the next 100 years, the 

prominence of loko iʻa declined over time. “By 1977, only 28 loko i‘a were still in 

production, and by 1985, merely 7 loko i‘a were in commercial or subsistence use” 

(Möhlenkamp et al., 2018, p. 2). 

 

This decline in traditional land management systems, including loko iʻa, has paralleled a 

steep decline in food self-sufficiency in the islands. A 2012 estimate found that seafood 

imported from the United States and foreign countries accounted for about 63% of all 

commercially available seafood in the islands, with only 37% being produced locally 

(Loke et al., 2012). In 2018, another estimate found that Hawaiʻi’s seafood self-

sufficiency ratio (SSR) stands at 55% (±1.5%) when exports are accounted for (Teneva 

et al., 2018). This means that about 55% of the edible weight of seafood is fulfilled 

through local production, inclusive of marine wild-capture fisheries and marine 

products raised in coastal aquaculture systems. Notably, however, this estimate 

excluded on-land and freshwater aquaculture production due to data limitations, 

indicating that Hawaiʻi’s seafood SSR would likely be somewhat higher were such 

production to be included (Teneva et al., 2018).  
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Teneva et al. estimated that an average of 511,334 lbs. ± 319,384 pounds3 of aquatic 

foods are produced through aquaculture locally per year, though excluding on-land and 

freshwater production (2018). Though some of this is exported, even if 100% of this 

production were to remain local, this would entail only 0.365 lbs. per resident per year 

(based on the U.S. Census 2020 estimate of 1.4 million residents) (American Counts 

Staff, 2021; Teneva et al., 2018). If Hawaiʻi’s 9.6 million annual visitors were included in 

this equation, the statistics would be even more paltry (Hawaiʻi Department of Business, 

Economic Development & Tourism, n.d.). In short, there is ample room for local aquatic 

food production to grow to better contribute to localized food security and self-

sufficiency. Restored and functioning loko iʻa are one piece of the puzzle of 

contributing to localized food self-sufficiency, both through their role in feeding 

the wider fishery, as well as acting as sites for aquatic food production and 

harvest.  

 

Today, loko iʻa have become symbols for Native Hawaiian food and political sovereignty 

and sites for cultural revitalization and practice. There are currently more than 60 known 

active fishpond restoration and revitalization projects across the Hawaiian Islands, often 

stewarded by nonprofit organizations. The focus of such organizations has primarily 

been on ecological and infrastructural restoration, education, and cultural practice. 

However, in an island archipelago seeking to re-establish a more food-secure and self-

sufficient system, what is the role of such systems in today’s modern context? As 

expressed by Hui Mālama Loko iʻa (HMLI), a network of loko iʻa practitioners, “loko iʻa 

are [once again] sources of energy for feeding people and communities. They have an 

important role to play in [the] process of building a stable and enduring food system for 

Hawaiʻi” (Hui Mālama Loko Iʻa, 2020, p. 21). 

 

With this question in mind, and the objective of empowering small-scale kiaʻi loko 

(fishpond stewards / caretakers) in their goals to perpetuate cultural practice, care of 

such spaces, and food security, this project was conceived to support the continued 

restoration of function for these unique pond systems. This was achieved through a 

supply chain analysis of current systems, and a novel approach to food sovereignty via 

development of an ecosystem services and culturally-based loko iʻa certification 

framework.  

  

  

 
 
3 231,937 kg ± 144,870 kg 
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 Background 

This report is one of three final reports for the project Enhancing Hawaiʻi’s Food Security 

through Aquaculture, examining the market and supply chain needs for Hawaiʻi’s 

aquaculture industries. This report is focused on traditional Native Hawaiian aquaculture 

systems, loko iʻa, their potential to contribute to the local food system, and the 

development of frameworks to measure the ecosystem services (ES) and certify 

culturally aligned production in such spaces.  

 

Kuaʻāina Ulu ʻAuamo (KUA) is a 501(c)(3) organization dedicated to supporting 

Hawaiʻi’s traditional community-based natural resource management practitioners 

across the Hawaiian Islands (KUA, n.d.-a). One of the networks they coordinate is the 

Hui Mālama Loko Iʻa (HMLI, translated as “group that cares for traditional Hawaiian 

fishponds”), composed of around 100 loko iʻa and the families and organizations that 

steward them. In 2020, in partnership with the University of Hawaiʻi, KUA published the 

Loko iʻa Needs Assessment, a document synthesizing loko iʻa needs across the 

Hawaiian Islands. Some of the needs identified related to food production, sustaining 

operations through income generating opportunities, and collaborating across loko iʻa 

groups to support supply chain development and other long-term goals (HMLI, 2020). 

Researchers at the Swette Center for Sustainable Food Systems identified the below 

from the needs assessment to focus research efforts towards: 

 

● Strengthen and grow “in-person, reciprocal relationships within HMLI” (p. 

36). 

● Optimize and formalize “resource exchange internally within HMLI, including 

centralized tool and resource logs, as well as sharing best practices, challenges, 

and practical solutions within and across islands” (p. 36). 

● Standardize aquatic organism monitoring, harvest, consumption and use 

data collection practices “to enhance fishpond productivity, support grants, 

investigate loko iʻa research questions, and inform future policy on loko iʻa” (p. 

21). 

● Enhance fish stocking to compensate for low levels of natural juvenile 

recruitment, including a framework to stock loko iʻa and share recruits across 

ponds (p. 23). 

● Integrate hatchery development efforts with those to “re-build all related 

segments of the fishpond supply chain, continuing to connect kiaʻi loko with 

each other and with upstream (e.g., training, education,) and downstream (e.g., 

market) components” (p. 24-25). 

● Explore the “economics of how to optimize resources (e.g., dry vs. wet 

season resources to harvest, how to sustain year-long income”) (p. 25). 
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● “Educate others that loko iʻa are not just growing for themselves, but are 

restocking the oceans, helping all lawaiʻa [fishermen], and spreading good 

practices and values in aquatic resource management” (p. 25).  

● “Peer sharing on how to revive a thriving market for fishpond products and 

pilot new distribution models in the community (e.g., island-based co-ops, inter-

island collaborative sales, Indigenous aquaculture branding)” (p. 24). 

● “Explore the potential for introducing a new trade name or trademark for 

fish raised in loko iʻa (fishponds) that could help distinguish fishpond 

products from ‘wild caught’ and ‘farm raised’” (p. 48) 

● “Explore and develop training and certification pathways for aquaculture 

technicians / operators at fishponds” (p. 24). 

● Explore “value-added products to increase financial sustainability” (p. 25).  

● Explore development of a shared processing facility or a farming 

cooperative to utilize high levels of invasive species such as tilapia, as a source 

for value-added products for income-generation (p. 27). 

 

Additionally, though only two loko iʻa currently sell food products commercially, the 

University of Hawaiʻi (UH) Sea Grant program is working in partnership with Pacific 

American Foundation to develop an on-land tank system at Waikalua loko iʻa that could 

accelerate the development of multitrophic aquaculture production at fishponds. In 

consultation with HMLI and collaborators at Hawaiʻi Sea Grant, the goals of this 

research were additionally expanded to explore a broader market and supply chain 

analysis for loko iʻa products, including for several species suitable for cultivation in loko 

iʻa systems and for the market value of a theoretical traditional loko iʻa brand / logo. 

Results from the market analysis are available in the companion report entitled Hawaiʻi 

Aquaculture Market Analysis: A Report of Enhancing Hawaiʻi’s Food Security Through 

Aquaculture. 
 

For those loko iʻa who are at a place in their restoration efforts where they wish to 

produce food either for sharing with their communities or for sale to support their 

continued operation, this study identifies challenges to be addressed to reach such 

goals. Additionally, the development of a formalized loko iʻa cooperative organization 

was explored as a means to address many of the identified needs. A cooperative would 

be developed with the intention of restoring the function of fishponds to support 

abundant and healthy fishery ecosystems and localized food security, including through 

the creation, implementation, and management of a Native Hawaiian fishpond 

trademark. 

 

Towards exploring introducing a new trade name for fish raised in loko iʻa to distinguish 

it from other types of aquatic foods, a working group of kiaʻi loko was formed to develop 
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preliminary verification standards. This portion of the project drew inspiration from the 

Māori people of Aotearoa (New Zealand), who developed a food growing, validation / 

verification, and logo system to certify producers of foods grown in an indigenous Māori 

way. The Hua Parakore (“pure products”) framework development process was a 

community research project led by Māori scholar Dr. Jessica Hutchings beginning in 

2007 and completed in 2011 (Hutchings et al., 2012). With roots in the New Zealand 

organic foods authority, Hua Parakore differentiates itself from organically certified 

foods in that it is built from an indigenous Māori worldview, utilizing “Māori methodology 

that validates Māori knowledge and is grounded in Māori cultural values” (Hutchings et 

al., 2012, p. 132). The process of developing the standards, captured as principles, 

involved many iterations of community feedback and strove to incorporate the diversity 

of Māori tribal wisdom around food cultivation.  

 

Figure 2: Māori Hua Parakore verification principles (left) and logo (right) (source: Te 
papawhairiki mō hua parakore, 2011, p. 10) 
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The six principles of Hua Parakore are Whakapapa (genealogical connections), Wairua 

(spirituality), Mana (authority), Māramatanga (enlightenment), Te Ao Tūroa 

(the natural world) and Mauri (life force); see Figure 2 (Hutchings et al., 2012).  

 

The six principles may play out differently depending on the specific community 

in question – in other words, they are place-based and leave room for community 

knowledge to guide the way in determining whether and how a producer may be 

upholding the principle in question (Hutchings et al., 2012). Additionally, the process 

of achieving Hua Parakore verification status is a community affair, sometimes with the 

involvement of fifty-plus community members reaching collective consent on verifying 

that a producer has fulfilled the 6 principles in their production practices (Happen Films, 

2021).  

 

This verification system is an explicit means for achieving and maintaining food 

sovereignty over traditional Māori food production practices, and it incorporates 

not only the physical practices of producers, but also the spiritual and intangible. 

As of 2022, there was one Hua Parakore verified producer in Hawaiʻi, MAʻO organic 

farms on the island of Oʻahu (Organics Aotearoa New Zealand, 2022). This research 

intends to build on the work of Dr. Hutchings and her team. 

 

The multi-pronged research strategy is outlined below.  
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 Methodology 
This study was reviewed by the Arizona State University (ASU) Institutional Review 

Board (IRB) and was deemed exempt pursuant to Federal Regulations 45CFR46 (2)(ii). 

The study number is STUDY00017870. Research methods incorporated community-

based research methods, including creating an expert advisory board, facilitating 

meetings, focus groups, and creating a steering committee with loko iʻa practitioners. 

Additional data for this study were collected via interviews and surveys with 

stakeholders. The following sections detail each of these methods.  

Aquaculture Alliance Outreach Partners 

An Aquaculture Alliance Outreach Partner board was recruited and included 

aquaculture experts from the community, industry, and education sectors. The board 

met monthly with team members and provided input, guidance, and support in data 

collection, analysis, and dissemination. Outreach partners received a $1,000 stipend for 

their efforts, except for one who offered to volunteer their time. See Table 1 below for 

details on alliance members.  

 

Table 1: Aquaculture Alliance outreach partners 

Name Organization 

Brenda Lima (formerly 
Asuncion) 

Hui Mālama Loko Iʻa Coordinator, Kuaʻāina Ulu ʻAuamo (KUA) 

Bradley “Kai” Fox Aquaculture Extension Specialist, Hawaiʻi Sea Grant 

Cherie Kauahi Aquaculture Extension Specialist, Hawaiʻi Sea Grant 

Adhann Iwashita Research Specialist, Pacific Resources for Education and Learning 

Alexia Akbay Founder and CEO, Symbrosia 

Hui Mālama Loko Iʻa In-person Gathering  

The HMLI network brings together kiaʻi loko annually for a large in-person gathering of 

around 80-100 people, as well as facilitating smaller group discussions around various 

topics affecting loko iʻa throughout the year. Brenda Lima is the coordinator of the 

network and was a co-principal investigator (PI) on this project. In the spring of 2023, 

researchers attended the annual HMLI in-person gathering at Alakoko Fishpond4 on the 

island of Kauaʻi. This gathering hosted around 100 fishpond practitioners. During this 

gathering, KUA staff and ASU researchers facilitated discussions around loko iʻa as 

 
 
4 Alakoko is the spelling most frequently used by Mālama Hulēʻia (the organization that stewards the 
pond). It is often also spelled with an okina (ʻAlakoko) and with an “e” (ʻAlekoko).   
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food production spaces. Kiaʻi received a $30 Amazon gift card at the conclusion of the 

discussions.  

Loko iʻa Steering Committee 

This research was conducted in collaboration with the Loko Iʻa Steering Committee 

(LSC), a group of kiaʻi loko, cultural practitioners, and aquaculture experts. Steering 

Committee members were composed of representatives from three islands. 

Researchers developed a position description and application for the steering 

committee. A recruitment email was sent out to the HMLI network alerting them of the 

opportunity. Members were selected from the applicant pool based on their 

representation across the various islands, experience level, and desire to contribute to 

the project.  

 

The committee was composed of seven participants and three facilitators. Six of the 

participants were kiaʻi loko representing three different islands, and the seventh was a 

former aquaculture extension agent who has been a pioneer in developing the 

commercial aquaculture industry in Hawaiʻi. Steering committee members met twice in 

person for two days each time. The first gathering was in Hilo, Hawaiʻi Island, in 

September 2023, and the second was in Punaluʻu, Oʻahu, in January 2024. In addition 

to in-person meetings, the committee met monthly on Zoom. Steering committee 

members received a $2,000 stipend for their work.  

 

Figure 3: Hui Mālama Loko Iʻa annual gathering participants 
at Alakoko loko iʻa, May 2023 (source: Kuaʻāina Ulu ‘Auamo, 
n.d.-c) 
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Table 2: Loko iʻa Steering Committee  

Name  Organization Affiliation  Island 

Members 

Fred “Peleke” Flores  Mālama Huleʻia  Kauaʻi 

Jayten Galario Pacific American Foundation (PAF) Oʻahu 

Emily Geske Mālama Loko Ea Foundation Oʻahu 

Tom Iwai Center for Tropical & Subtropical Aquaculture (CTSA) Oʻahu 

Kalalena Lum-Won Kauaʻi Sea Farm Kauaʻi 

Guy “Hanohano” Naʻehu Hui o Kuapā Molokaʻi 

Laʻa Poepoe Kūpeke Ahupuaʻa, Kūpeke Loko iʻa Molokaʻi 

Facilitators 

Brenda Lima (formerly Asuncion) Kuaʻāina Ulu ʻAuamo (KUA) Oʻahu 

Kūʻikeokalani Kamakea-Ohelo Swette Center for Sustainable Food Systems, ASU Oʻahu 

Carly Wyman Swette Center for Sustainable Food Systems, ASU Hawaiʻi 

 

Based on the needs identified in the Loko iʻa Needs Assessment (2020), the goals of 

the committee were to further discussions around the following topics: 

 

● Moving loko iʻa into more sustainable organizational models, including profits 

from food production, and developing production standards and strategies for 

doing so. 

● Developing a preliminary loko iʻa certification, logo, and production standards, as 

identified in the 2020 Loko Iʻa Needs Assessment (HMLI, 2020). 

● Creating recommendations for a potential formalized loko iʻa cooperative 

organization to standardize practices, protocols, the loko iʻa logo, and procedures 

for the local market and industry.  

 

After holding in-person discussions during the 2023 HMLI annual gathering, a 

secondary topic was identified as holding significance for kiaʻi: articulating the ES of 

traditional Native Hawaiian fishponds to better communicate these benefits to 

government, decision-makers, and the general public. With this additional goal in mind, 

members chose to meet more often outside of the initial scope of the committee to 

address such discussions. Goals were further expanded to include the following: 

 

● Articulating the ES of traditional Native Hawaiian fishponds to better 

communicate these benefits to government, decision makers, and the general 

public. 

● Discussing the development of a standardized means for measuring the outputs 

from loko iʻa in terms of the amount and value of food produced, as well as 

measuring the ES (ʻāina momona) in a standardized way to help support 

fishponds in communicating their value not only for food production, but also the 

benefits that such loko bring to the surrounding natural environment. 
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● Creating a language framework to articulate the policy requirements and defining 

the social, economic, environmental, and cultural values generated by loko iʻa to 

facilitate the recognition and assessment of the value they have created and 

ensure equity in the fishing industry / market, including both nearshore and 

offshore sectors.  

 

To address these goals, the loko iʻa certification, logo, and production standards were 

developed by the researcher based on the content of the discussions of the LSC, and 

then further refined through iterative conversations with the committee. These 

conversations were initiated and facilitated by the Swette Center for Sustainable Food 

Systems researchers. Ultimately, reflection by the steering committee led to the 

approved final production standards, logo ideas, and accompanying graphics. These 

are presented later in the report in the section entitled “Loko Iʻa Verification System.” 

Other findings from the committee are explored throughout this report and are explicitly 

noted as such or via in-text citations. 

 

Figure 4: Loko Iʻa Steering Committee members. Top: September 2023. Bottom: 
January 2024. Some members were not able to attend both gatherings in person 
and instead attended via Zoom. They are therefore not pictured in both images 
(photo credits: Carly Wyman). 
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 Interviews and Site Visits 

Four kiaʻi loko site visits and interviews were conducted over the course of this 

research, as well as additional interviews with several aquaculture leaders and thought 

partners. Lasting around an hour each, two interviews were conducted in person during 

site visits, and the remaining were conducted remotely via Zoom.  

 

                    Table 3: Stakeholder interviewees and site visits 

Name Organization 

Loko iʻa 

Keliʻi Kotubetey Paepae o Heʻeia 

Guy “Hanohano” Naʻehu Hui o Kuapā 

Kalaniua “Ua” Ritte ʻĀina Momona 

Dave Anderson Kauaʻi Sea Farm 

Aquaculture industry stakeholders 

Bradley “Kai” Fox Hawaiʻi Sea Grant 

Neil Sims Ocean Era 

Dane Klinger Conservation International 

 

The semi-structured interviews covered topics including challenges to restoration and 

production, possibilities for collaboration with other loko iʻa groups including functions of 

a potential cooperative organization, policy, and supply chain along with market 

challenges and opportunities. Interviewees received a $30 Amazon gift card at the 

completion of the interview. Findings from these interviews are incorporated throughout 

this report. 

 

Desk Research 

Researchers utilized grey literature, websites, peer-reviewed articles, and direct 

outreach to various organizations and agencies on the following topics: 

 

● Regulations and permitting 

● Relevant federal and state bills and laws 

● Loko iʻa ecosystem services 

● Local hatcheries and juvenile production 

● Best practices for Indigenous food verification 

● Funding opportunities and payments for ecosystem services  
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 Findings & Analysis 
Below, we explore the supply chain needs for increased loko iʻa restoration and 

production. This is followed by the findings from the Loko iʻa Steering Committee 

including a framework to describe the ES that ponds provide, and an accompanying 

poster design to communicate these benefits. Finally, the loko iʻa trademark verification 

and production standards are presented, along with potential logo designs. 

Supply Chain Analysis 

The vast majority of managed fishponds are currently in a stage of restoration, with 

caretakers focused on restoring infrastructure and water flow, managing invasive 

species, and measuring and improving water quality indicators (HMLI gathering 

participants, personal communication, May 5, 2023). The authors identified only two 

loko iʻa currently producing seafood for sale in the islands, Nōmilu (Nomilo) Fishpond 

(Kauaʻi Sea Farm) and Mōliʻi Fishpond (Kualoa Ranch). Heʻeia Fishpond successfully 

sold seafood from 2006-2009, but does not currently sell commercially. 

 

At 18 acres, Nōmilu loko iʻa is the site of Kauaʻi Sea Farm, a family-owned company 

that has been producing hard clams (Mercenaria mercenaria) for sale since 2020. The 

company established a relationship with famous chef Roy Yamaguchi’s Kauaʻi-based 

restaurant, which is currently the sole buyer of their product. The pond is also 

experimenting with producing various limu (seaweeds) and sea cucumbers and has 

harvested finfish from time to time (D. Anderson, personal communication, October 31, 

2023; K. Lum-Won, personal communication, January 8, 2024).  

Figure 5: Kiaʻi at Nōmilu loko iʻa produce hard-
shell clams, July 2024 (photo credit: Carly 
Wyman). 
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Mōliʻi loko iʻa at Kualoa Ranch on Oʻahu is a 125-acre fishpond that produces oysters 

for sale at the Kualoa Grown farm store (Kualoa Ranch, n.d.-b). The oyster growing 

operation is just one revenue-generator for the ranch, which hosts a number of tours 

and experiences across its 4,000 acres (Kualoa Ranch, n.d.-a).  

 

Paepae o Heʻeia (501[c][3]) has been stewarding Heʻeia Fishpond since 2001 (Paepae 

o Heʻeia, n.d.-a). From 2006-2009, the group produced around 1.2 metric tons of moi 

(Pacific Threadfin) via net pens (Möhlenkamp et al., 2018). After two massive fish 

mortality events, however, these kiaʻi pivoted in their approach to focus efforts on 

restoring the kuapā (rock wall separating the comparatively freshwater pond and open 

Figure 6: Mōliʻi Fishpond at Kualoa Ranch (photo 
credit: Joel Bradshaw) 

Figure 7: Heʻeia Fishpond’s mākāhā (sluice gate) 
(photo credit: Carly Wyman) 
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ocean) and mākāhā (sluice gates), rather than attempting to produce fish in limited 

areas of the pond via net pens. Over the years, the organization has, from time to time, 

harvested invasive species for sale to the community, including Samoan crab, though 

this remains limited in regularity and income-generating potential (Paepae o Heʻeia, 

n.d.-c).  

 

Though current market production of seafood from loko iʻa is primarily limited to the 

above, some fishponds hope to move into more production for sale in the near future. 

Through interviews with kiaʻi and discussions with the Loko iʻa Steering Committee, this 

study sought to understand gaps in the supply chain for current and potential loko iʻa 

products. These are explored below and organized by the following supply chain 

segments: inputs, production, processing, and funding environment.   

 

Inputs 

 

Permitting & Access 

Gaining access to loko iʻa spaces is the first hurdle for community groups who wish to 

steward loko iʻa. Operating on a variety of lands, including privately owned and state 

lands, there are various routes to obtaining permission and access.  

 

 A streamlined permitting process called Hoʻāla Loko Iʻa was completed in 2014 to 

create a master Conservation District Use Application (CDUA) to allow groups to more 

easily gain permission to conduct traditional fishpond restoration activities (Office of 

Conservation and Coastal Lands, n.d.). This permit replaces a process in which up to 

17 individual federal and state permits would need to be obtained (Keala et al., 2007).  

 

The Hoʻāla Guidebook provides guidance on the process of applying for the streamlined 

Hoʻāla permit (Office of Conservation and Coastal Lands, 2016). This permit, however, 

only applies to those loko iʻa located in conservation district lands, which the DLNR 

manages statewide. The majority of actively managed loko iʻa appear to be in such 

lands. For those loko iʻa located in districts managed at the county level (urban, rural, or 

agricultural), the Hoʻāla Guidebook still provides useful guidance in accordance with 

county coastal zone management regulations (Office of Conservation and Coastal   

Lands, 2016). 
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Table 4: Permits that may be needed in addition to the streamlined Hoʻāla Loko Iʻa 

Conservation District Use Permit 

Permit name Permitting Agency Description 

Land Division Right of Entry 
agreement 

Hawaiʻi Department of Land 
and Natural Resources 
(DLNR) 

Permission to enter state owned 
lands for specific purposes 

Stream Channel Alteration 
permit (SCAP) 

DLNR’s Commission on Water 
Resource Management 
(CWRM) Stream Protection 
and Management (SPAM) 
Branch 

For loko iʻa wishing to clear 
existing ʻauwai (irrigation 
ditch/canal) of vegetation 
 

Special Management Area 
Permit (SMA) 

State of Hawaiʻi Office of 
Planning and Sustainable 
Development (OPSD) 

For on-land activities mauka of the 
shoreline 

Section 10 of the Rivers and 
Harbors Act and/or Section 404 
of the Clean Water Act 

U.S. Army Corps of Engineers Placement of structures, works 
that involves dredging or filling in 
waters of the United States  

Source: Office of Conservation and Coastal Lands, 2016 

 

Despite this streamlined permitting process, many community groups who steward loko 

iʻa are still challenged by the needed investment of time and financial resources to 

complete the process, and unique or complex leasing or ownership situations can 

contribute to this (HMLI, 2020).  

 

To address the challenges of leasing loko iʻa located on government-owned lands, 

House Bill 2626 was introduced in 2024 during the 32nd Hawaiʻi Legislative Session 

(Relating to Fishponds, H.B. 2626, 2024). This bill would have created “a standard 

lease application and programmatic environmental impact statement to further 

streamline the process for leasing government-owned Hawaiian fishponds” (Hawaiʻi 

Alliance for Progressive Action [HAPA], 2024) and established the primacy of a loko iʻa 

management plan that demonstrates “the use and knowledge of traditional native 

Hawaiian practices and protocols” as a condition of tenancy (Relating to Fishponds, Act 

124, 2024, p. 2). It was, however, amended before ultimately passing and being signed 

into law as Act 124 on June 28, 2024 (Relating to Fishponds, Act 124, 2024). All 

reference to a further streamlined permitting process was removed, specifically the 

following text: “(c) The board [of Land and Natural Resources] shall implement a 

standard lease application and programmatic environmental impact statement to 

streamline the process of leasing government-owned Hawaiian fishponds, prioritizing 

projects involving community co-management activities, projects, and 

organizations” (Relating to Fishponds, Act 124, 2024).  
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Though this text was removed, the amended bill that ultimately passed was successful 

in ensuring that a condition of state-owned fishpond tenancy would include the need for 

a management plan that demonstrates: 

 

…the use and knowledge of traditional native Hawaiian practices and 

protocols as the primary component of the applicant’s tenancy, including 

kilo [culturally informed observation], kia’i loko, and uhau humu pōhaku 

[traditional Hawaiian stacked rock practice] (for rock walled fishponds); 

and (2) The proposed lease does not cause a substantial adverse 

environmental or ecological impact on the fishpond or surrounding areas. 

(Relating to Fishponds, Act 124, 2024)  

 

The passage of this bill represents a significant step forward in ensuring the 

perpetuation of traditional practices in management of government-owned ponds, 

however, work remains in further streamlining permitting and prioritization of 

community-based management for loko iʻa located on state lands, as well as 

protecting such practices at privately-owned fishponds. For those loko iʻa that are 

privately owned by nonprofit or for-profit organizations, stewards are afforded more 

ease in access and implementing management decisions. The Trust for Public Land 

has assisted several groups in ensuring such access to fishponds, including Mālama 

Hulēʻia (501[c][3]) with raising funds to purchase the parcel containing Alakoko fishpond 

outright in 2021 (Trust for Public Land, 2021), and Maunalua Heritage Foundation in 

purchasing Kānewai spring, which feeds the adjacent fishpond (Trust for Public Land, 

n.d.-b).  

Figure 9: Alakoko loko iʻa on Kauaʻi (photo credit: 
Carly Wyman) 
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Similarly, the trust raised funds to purchase the access path on privately-owned land, to 

ensure permanent access to Halulu fishpond, stewarded by Waipā Foundation (Trust 

for Public Land, n.d.-a). In 2011, The Nature Conservancy was gifted the parcel of land 

containing Kīholo fishpond on the island of Hawaiʻi. The organization partnered with the 

community group Hui Aloha Kīholo, composed of lineal descendants of the area, to 

implement management of the pond (The Nature Conservancy in Hawaiʻi, n.d.). Clearly, 

partnerships between community groups and conservation organizations serve 

as important vehicles for ensuring long-term access and protection for loko iʻa.  

 

In other cases, kiaʻi must negotiate with private landowners to gain access to steward 

such spaces. Nonprofit Kūpeke Ahupuaʻa stewarded Kūpeke fishpond for six years, 

located on privately owned Molokaʻi lands, with permission from the Buchanan family 

owners (L. Poepoe, personal communication, January 8, 2024; Uechi, 2024). Unlike 

government-owned fishponds, privately owned ponds can be bought and sold freely, 

and in late 2024, the land including Kūpeke Loko iʻa was placed up for sale for $2 

million, threatening the nonprofit’s continued access to the pond and future conservation 

and habitat restoration efforts (Alex Cortez - Island Sotheby’s International Realty, n.d.; 

Uechi, 2024). After considerable effort, Kūpeke Ahupuaʻa was luckily able to raise 

money from private donations in order to purchase the land for $1.5 million (Uechi, 

2025).  

 

Though this particular loko iʻa was spared from sale to an outside private owner that 

may not have been amenable to the nonprofit’s continued stewardship efforts, this case 

demonstrates the need for Kiaʻi to have assurance of long-term access to loko iʻa 

in order to implement proper care and management for maximum ecological and 

productive capacity. Such instances demonstrate the tenuous nature of privately-

owned pond access, threatening the perpetuation of kiaʻi loko practices.  

 

Though progress has been made in streamlining permitting and access, establishing 

buffer zones directly makai of managed loko iʻa kuapā (those pond types usually 

constructed along shorelines on top of reefs, often in places where freshwater meets 

the ocean) is an area of recent discussion and advocacy (B. Lima, personal 

communication, December 11, 2023). Actively managed ponds have the potential to 

increase the ecological health of surrounding waters and habitat availability, and in 

some cases, fish are returning to the bays surrounding such loko iʻa (Innes-Gold et al., 

2024; Loko Iʻa Steering Committee [LSC], personal communication, 2023). As fish 

congregate at the mouths of the mākāhā of healthy ponds to feed, in many cases, so 

too do opportunistic local fishermen. As functioning loko iʻa continue to contribute to 

growing abundant fisheries (ʻāina momona), such poaching could be counterproductive 

to longer-term goals of ecosystem health. In other words, kiaʻi wish to see more 
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abundant fisheries before harvests of important finfish species become the norm. 

Expanding existing permits to include management decisions over surrounding 

“buffer” areas of fishponds could help to address this challenge and ensure 

equity for kiaʻi in recognition of their contribution to the wider fishery (LSC, 

personal communication, September 2, 2023).  

 

Wai (freshwater) 

Many loko iʻa are operating under conditions of either polluted freshwater or are missing 

freshwater access altogether. Clean freshwater is a vital and necessary resource for 

healthy loko iʻa ecosystem function as well as to support loko iʻa to become productive 

food production spaces once again (Möhlenkamp et al., 2018). Leaking cesspools and / 

or septic tanks cause fecal contamination at many fishponds (Möhlenkamp et al., 2018). 

To restore the proper management of native marine species, “the abundance of 

evidence suggests that increasing freshwater input is necessary” (Möhlenkamp et al., 

2018, p. 20). 

 

The Hawaiʻi 1978 Constitutional Convention, which amended the state constitution, 

established the public trust doctrine that protects Hawaiʻi’s natural resources, including 

water, for the benefit of all Hawaiʻi residents (Sproat, 2009). This doctrine has roots in 

the laws of the Kingdom of Hawai‘i, which codified Native Hawaiian customs and 

traditions, recognizing “what we now describe as public trust principles” (Crowell, 2020, 

p. 12). This tasks the state to protect natural resources while also balancing this goal 

with the mandate of “maximum reasonable and beneficial use” (Sproat, 2009, p. 8). 

Some public trust purposes have been established in subsequent court cases, including 

traditional and customary Native Hawaiian Rights for access and gathering of certain 

resources (Land Use Commission, 2022; Sproat, 2009). Additionally, the public 

protection of such resources has priority over private, commercial uses (Sproat, 2009).  

 

The State Water Code Hawaiʻi Revised Statutes (HRS) Chapter 174C includes 

provisions for the responsibilities of the State Commission on Water Resource 

Management (CWRM) and the required composition of the commission (Sproat, 2009). 

This includes the reservation of one of the seven seats on the commission for an 

individual with “substantial experience or expertise in traditional Hawaiian water 

resource management techniques and in traditional Hawaiian riparian usage such as 

those preserved by section 174C-101” (Commission on Water Resource Management, 

2016). Arguably, kiaʻi loko practitioners could fit squarely into this description of 

expertise. This position had been vacant for almost a year since Neil Hannahs stepped 

down from his second term on June 30th, 2024. Finally, on April 23, 2025, Hannah 

Kihalani Springer was unanimously confirmed to the position (Earthjustice, 2025). 
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HRS §174C-101 within the code outlines the Native Hawaiian Water Rights that are 

explicitly protected. This section states:  

 

Traditional and customary rights of ahupua'a tenants who are 

descendants of native Hawaiians who inhabited the Hawaiian Islands prior 

to 1778 shall not be abridged or denied by this chapter. Such traditional 

and customary rights shall include, but not be limited to, the cultivation or 

propagation of taro on one's own kuleana [in reference to kuleana lands] 

and the gathering of hihiwai, opae, o'opu, limu, thatch, ti leaf, aho cord, 

and medicinal plants for subsistence, cultural, and religious purposes 

(Native Hawaiian Water Rights, 1991). 

 

Though the practice of kiaʻi loko is not explicitly named in this section, there may be 

opportunities for this provision to be leveraged to reserve such rights for loko iʻa 

explicitly in the future. 

 

Hawaiʻi Supreme Court case Ka Paʻakai O Ka ʻAina v. Land Use Commission 

established the precedent of analyzing the impacts of proposed public or private 

development activities on traditional and customary cultural practices before the 

approval of such activities (Kihalani Springer, 2024; Land Use Commission, 2022). 

Today, understood as the three-step “Ka Paʻakai Analysis,” proposed development 

must: (headers are in Hawaiian Pidgin for ease of remembering and sharing this 

framework)5 

 

1. What get: Identify the scope and extent of the valued cultural resources in the 

area, “including the extent to which traditional and customary native 

Hawaiian rights are exercised in the relevant area” (Land Use Commission, 

2022, p. 3).  

2. So what: The extent to which the proposed development or action will impair the 

perpetuation of those traditional and customary rights. 

3. So what you gonna do: Identification of the feasible actions that can be taken to 

protect such rights to cultural practice (Kihalani Springer, 2024; Land Use 

Commission, 2022).  

 

Relevant to this discussion is the bolded and italic text in the first step of the analysis. 

Notably, the extent to which traditional and customary native Hawaiian rights are 

exercised in a given area becomes important in later protection of such spaces. 

 
 
5 Conference panel by the Ka Paʻakai Defense Network on Ka Paʻakai Analysis at the 2024 Native 
Hawaiian Convention 
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Therefore, for those loko iʻa not yet at threat of development, simply beginning to 

revitalize the practice of caring for a space through implementing traditional and 

customary practices appears to support future legal protection of such spaces.  

 

A more in-depth exploration of the potential water rights of loko iʻa is beyond the scope 

of this research. However, the issue of freshwater access for fishponds will be of 

growing importance and an area of needed advocacy in the coming years.  

 

Seedstock 

Loko iʻa often struggle to recruit adequate levels of juvenile fish to their ponds naturally, 

as fish stocks have massively decreased due to anthropogenic forces, including 

overfishing, pollution, development, and ecosystem disruption (Cajski, 2023; HMLI, 

2020; Keala et al., 2007). Therefore, if ecosystem restoration and / or production of 

various finfish species is to become a reality in those fishponds suited for such 

production, the availability of reliable seedstock will be paramount.  

 

Those individual loko iʻa with 

adequate staff and resources could 

incorporate hatchery operations into 

their existing work, as Nōmilu loko 

iʻa (Kauaʻi Sea Farm) has done for 

the production of their hard-shell 

clams (D. Anderson, personal 

communication, October 31, 2023). 

However, for most small community 

organization-run loko iʻa, managing 

and maintaining a hatchery remains 

out of reach. Coordinated efforts 

could be one means of addressing 

this challenge, including cooperative 

or nonprofit-driven initiatives. 

 

KUA has been working to bring together loko iʻa, research institutions, and other 

stakeholders to track developments and unanswered questions in regards to developing 

a mullet hatchery in the islands. Importantly, this effort will help to identify strengths, 

gaps, and unanswered questions for increased juvenile mullet (pua ʻama) production. 

Included in this work is tracking a longer-term vision of supporting the restoration of 

native wild mullet fish stocks in a reciprocal relationship with loko iʻa, addressing the 

root cause of native fish declines, rather than focusing on hatcheries alone (B. 

Lima, personal communication, August 9, 2023).  

Figure 10: Dave Anderson holds up tiny seed 
clams at Kauaʻi Sea Farm’s off-grid hatchery 
(photo credit: Carly Wyman). 
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In addition to this effort, there are several projects where native species are being 

successfully produced with a goal of distribution for restocking fishponds. For example, 

Waiʻanae High School’s Marine Science Learning Center has been raising mullet and 

shrimp for over 30 years for grow-out (Hiraishi, 2024). In 2023, they partnered with 

Oceanic Institute and received $300,000 in state funding to spawn mullet and create a 

hatchery at the high school with the purpose of releasing them into loko iʻa (Relating to 

Aquaculture, S.B. 2329, 2024). This spurred the introduction of Senate Bill (SB) 2329 in 

the 2024 Hawaiʻi legislative session to support the continuation of this project and other 

similar efforts (Hiraishi, 2024). SB2329 would have provided funding for mullet 

production for release in fishponds and stock enhancement. It also delineated funding 

for new positions, equipment, maintenance, and operating costs. The original bill 

specifically recognized the Ānuenue Research Center in Honolulu and the Wailoa 

Fisheries Research Station in Hilo as spaces for the mullet to grow before their release 

(Relating to Aquaculture, S.B. 2329, 2024). While this bill passed in both the Senate 

and the House (with amendments), it ultimately was deferred in conference committee 

and never signed into law (Hawai‘i State Legislature, 2024b). 

As of 2023, Oceanic Institute was the only provider of mullet fingerlings (B. Fox, 

personal communication, August 3, 2023). In 2024, Dr. Chad Callan moved from 

Oceanic Institute to Pacific Aquaculture & Coastal Resources Center (PACRC), where 

they had mullet broodstock on hand and were planning a run of juveniles that would be 

available for loko iʻa (M. Haws, personal communication, July 30, 2024). Still, these 

education and research institutions are among the very few places that produce 

juveniles. Currently, there are none that can provide a consistent commercial supply of 

pua ‘ama (juvenile mullet) for producers.  

Nenue (sea chub, encompassing various Kyphosus species) is another traditional 

native fishpond species that has been successfully reared in captivity. Neil Sims of 

Ocean Era, a for-profit aquaculture research and development company with operations 

at Natural Energy Laboratory of Hawaiʻi Authority’s (NELHA) Hawaiʻi Ocean Science 

and Technology (HOST) Park, has been pioneering this process. Though they have not 

yet been able to coax juveniles to adequately feed and grow off their native limu diets 

typical in the wild, they have utilized tilapia feed in the interim to successfully grow out 

fingerlings for distribution to loko iʻa (N. Sims, personal communication, August 30, 

2023). How captive-reared nenue have responded to introduction into wild natural 

fishpond environments is also as yet unclear. However, in 2022, the company 

successfully sold out a trial run of nenue from local grocer KTA shelves within hours, 

indicating a clear demand for this species (N. Sims, personal communication, 

September 13, 2022).   
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At Waikalua Loko iʻa in Kāne‘ohe, Oʻahu, Pacific American Foundation in partnership 

with the UH is raising juvenile finfish with bivalves, algae, and sea cucumbers in an 

IMTA system (Pacific American Foundation, n.d.-a; Voice of the Sea, 2024). Ultimately, 

the organization may someday be able to produce seedstock fish for restocking 

Waikalua and distribution to other ponds, as well as selling products for sale to support 

their nonprofit operations (MacDonald et al., 2023).  

 

Several organizations shared their juvenile aquatic species production with our team in 

the winter of 2024. This data is displayed in Table 5 below.  

 

Table 5: Juvenile production of aquatic organisms, Winter 2024 (education and 

research institutions) 

Species Use 

Waikalua Loko iʻa, UH Sea Grant & PAF (PAF, n.d.; Voice of the Sea, 2024) 

Mullet fingerlings (puaʻama) R&D, release into fishponds 

Nenue (sea chub) R&D, release into fishponds 

Oysters R&D 

Sea cucumbers R&D  

TAREC, UH CTAHR & UH Sea Grant  (A. Seale, personal communication, January 28, 2025) 

Sea cucumbers R&D 

Tilapia broodstock R&D 

PACRC (M. Haws, personal communication, July 30, 2024) 

Pacific threadfin (moi) broodstock & fingerlings Community 

Hawaiian flagtail (āholehole) broodstock & fingerlings Community 

Native bivalves Community 

Sea cucumbers Community 

Mullet broodstock Hatchery development 

Oceanic Institute of HPU (S. Moss, personal communication, August 15, 2024) 

Pacific White Shrimp postlarvae, approx. 2,000,000 / 
year 

R&D, supply local farms 

Mullet juveniles (puaʻama), approx. 20,000 / year 
Release into fishponds, possible stock 
enhancement 

Hawaiian flagtail (āholehole) juveniles, approx. 
500/year 

Public/private aquaria & possible stock 
enhancement 

Giant trevally juveniles (ulua) - approx. 1,000 /  year Stock enhancement 

Ānuenue Research Center (DLNR) (K. Fuller, personal communication, August 29, 2024) 

Trout juveniles, approx. 25,700 in 2024 
Stock Kōke‘e State Park for recreational 
fishing 

Acronyms: CTAHR - College of Tropical Agriculture and Human Resources; DLNR – Hawaiʻi 
Department of Land and Natural Resources; HPU – Hawaiʻi Pacific University; PACRC - Pacific 
Aquaculture & Coastal Resources Center; PAF - Pacific American Foundation; TAREC - Tuahine 
Aquaculture Research and Education Center; UH – University of Hawaiʻi 

 

Though efforts are growing, increased access to reliable seedstock will be paramount to 

supporting the continued restoration of healthy loko iʻa environments.  
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Production & Processing 

 

"A lot of chefs say they would pay a premium for fishpond produced 

fish, a lot of people do too, but actually, the logistics of harvesting, 

processing if necessary, and getting them from the pond to those 

people, when they're willing to pay that premium on it, that's where 

we find the challenges." 

-Dave Anderson, Production Manager, Kauaʻi Sea Farm 

 

As essentially wild systems, loko iʻa that wish to move into the production of seafoods 

for sale may face challenges with bacterial pollutants, including fecal contamination. For 

example, Nōmilu fishpond is constantly battling bacterial contamination in its natural 

system. Ultimately, when an outbreak of mud blister worm took out their oyster crop in 

2020, they made the decision to pivot to clam production instead (D. Anderson, 

personal communication, June 19, 2024).  

 

Working with the cycles of water quality changes means that the operation is constantly 

learning to grow and adapt. As a natural system, water quality is always in flux. For 

instance, when there are high levels of rain mauka, freshwater levels in the pond 

increase, and the salinity goes down. The reverse is also true in periods of less rain. 

Such changes can lead to times when the clams start growing rapidly, with high 

production levels, which is accompanied by increased levels of fish. In other times, the 

clams grow very slowly and fish levels correspondingly decrease. Such 

unpredictability makes consistent production levels difficult. As it goes through 

such cycles and learnings, the operation is supported by the family owner/operators 

who are determined to see the operation succeed and eventually become economically 

viable (D. Anderson, personal communication, June 19, 2024). Pursuing production in 

other loko iʻa in the future will also entail a need for adaptive management of 

systems as the natural environmental conditions change over time. This may 

mean that consistent, uniform production of finfish and bivalves will continue to 

be a significant challenge for most loko iʻa.  

 

Waikalua loko iʻa and UH Sea Grant’s on-land IMTA system is a model production 

system that utilizes loko iʻa seawater in spite of pollution and freshwater access 

challenges. In their current project, they are pumping seawater from the pond through a 

filtration system and into on-land tanks for multitrophic production of finfish, bivalves, 

algae, and sea cucumbers (B. Fox, personal communication, June 17, 2022; Pacific 

American Foundation, n.d.-a). Water is then returned to the loko iʻa. This filtration 

system bypasses the need to rely on the existing water quality in the pond, providing 

some level of predictability and therefore consistency for production. Such systems may 
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be a good option for those loko iʻa groups looking to move into production, despite 

unfavorable biological conditions within the ponds themselves. While not all kia‘i loko 

are currently eager to implement such production systems as a part of the restoration 

and stewardship of their ponds, interest may grow in the future, with at least one 

additional loko i‘a group currently interested in implementing a similar system (B. Fox, 

personal communication, June 17, 2022).  

 

With a diversity of conditions depending on the location, level of restoration, upstream 

contaminants, and other factors, the production potential of each individual loko iʻa will 

be vastly different from others, even within the same island. For those wishing to 

move into production, it will be necessary to identify the unique assets and 

strengths of the pond, goals for production, and to strategize and move forward 

accordingly, always adapting management and production goals based on the 

current conditions.   

 

Poaching  

Loko iʻa caretakers often face issues of outsiders poaching fish and other resources 

from their ponds. There is sometimes evidence of opportunistic fishermen having 

utilized nets to harvest native mullet. In one instance, kiaʻi found a female ʻanae 

(reproductive-aged mullet) full of eggs and ready for reproduction:  

 

It looked like she had forced her way out of a net and so she was 

descaled, so she was all red. It was really sad to see…and then we’ve 

seen the piles [of net] that we normally see, all of them are [bigger]…We 

don’t see the bigger [eyed nets usually], so it feels as if somebody’s been 

targeting our bigger ʻanae in our pond. And [we] just found another ʻama 

with a net stuck around its body but it was still alive. So we’ve been having 

way more poaching issues. (LSC member, personal communication, 

January 15, 2024) 

 

When fishermen use nets to indiscriminately harvest fish from ponds, particularly during 

spawning season (for example harvesting mullet during spawning season from 

December 1st-March 31st is prohibited by the DLNR [Department of Land and Natural 

Resources, n.d.]), they risk harvesting precious mākua (adults) ready to reproduce. This 

can have far-reaching effects on the reproductive capacity of an already dwindling 

native striped mullet population and be counterproductive to the long-term goals for 

native species restoration. 

 

Much poaching occurs at night when kiaʻi are not present. To manage this, some have 

set up motion sensor lights and cameras to try to curb intruders (LSC members, 
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personal communication, January 15, 2024). However, as more loko iʻa increase to 

healthy levels of fish and / or move toward production of various species, poaching may 

become even more of a challenge, with both sharper financial and environmental 

consequences if kiaʻi are relying on production for income generation. 

 

To address poaching in the long-term, a multifaceted strategy is necessary. This could 

include increased education to help build an understanding of the value of loko iʻa and 

of protecting such spaces, to increasing funding available to fishpond caretakers to 

protect their spaces from intruders.  

 

Certified Kitchen Access 

In 2024, the Hawaiʻi Sustainable Food Systems Working Group submitted its report to 

the 33rd legislature on priorities for statewide food systems planning and 

implementation. The report identified the lack of commercial kitchen access and 

processing and cold storage facilities as barriers to supporting local producers and food 

business entrepreneurs in value-added production (Hawaiʻi Department of Agriculture, 

2024). Specific to aquaculture producers, the 2024 Improving the Aquaculture 

Development Program (ADP) Strategic Plan also identified an extensive need for 

increased access to processing and cold storage, especially for small-scale producers 

not located on Oʻahu or Hawaiʻi Island (Hatch Innovation Services, 2024). Additionally, 

the report identified that for the aquaculture-related processing infrastructure that does 

currently exist in the islands, the vast majority is held by for-profit private companies, 

rather than by the state (Hatch Innovation Services, 2024). Such infrastructure has been 

found to be an important piece of the puzzle in other “highly successful aquaculture 

regions” around the globe (Hatch Innovation Services, 2024, p. 43). Increased 

collaboration for addressing such processing and value-added infrastructure is a 

valuable strategy that should be harnessed, and further investigation into the viability of 

centralized infrastructure is recommended (Hatch Innovation Services, 2024).  

 

This holds true for loko iʻa groups as well, often with even more limited capacity than 

small conventional producers due to lack of funding and remote locations without 

access to power or infrastructure, among other challenges. Dave Anderson of Kauaʻi 

Sea Farm has been advocating for a state-funded commercial kitchen space in order to 

process their clams for distribution for several years, to no avail (D. Anderson, personal 

communication, October 31, 2023). With high monthly costs for access to existing 

commercial kitchens, loko iʻa wishing to conduct minimal or more processing for their 

aquatic foods will face similar barriers in cost and availability.  
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Bivalves 

Bivalves, including oysters, have shown promise for production in fishponds due to their 

restorative nature as filter feeders as well as their high local demand and potential to 

command a premium price (Chen et al., 2017; Hatch Innovation Services, 2022). For 

example, research by UH PACRC found that Hawaiian fishponds can produce market 

size Pacific Oysters in 5-6 months, while the same type in the Pacific Northwest takes 

2-3 years (Haws & Howerton, n.d.). Noamasa et al. (2013) found that mollusks and 

crustacean farms were the most efficient and profitable of the Hawaiʻi aquaculture 

sectors, especially when operations were scaled.  

 

The Hawaiʻi Department of Health (DOH) certifies water bodies for bivalve production, 

however for those waters unable to gain certified status due to bacterial and other 

contamination, access to depuration is needed (Chen et al., 2017). Depuration is a 

process in which bivalves are held in tanks and placed under conditions to expel their 

intestinal contents that may hold unsafe levels of fecal contaminants, rendering harvests 

safe for human consumption (Lee et al., 2008). However, such systems necessitate 

infrastructure including reliable power and initial funding investment, putting such 

systems out of reach for many fishponds.  

 

Keawanui loko iʻa on Molokaʻi has made strides to produce oysters commercially in the 

past, pursuing DOH water body certification (G. Naʻehu, personal communication, June 

13, 2023). When they 

were ultimately unable 

to attain certification 

due to the levels of 

bacteria present, and 

without access to 

depuration, the pond 

eventually had to 

abandon the years-

long process to pursue 

oyster production for 

market (G. Naʻehu, 

personal 

communication, June 

13, 2023).  

 

Even if access to such tanks could be secured on-site at individual fishponds, Chen et 

al. (2017) found that operating depuration tanks adds an additional 7.2% to annual 

costs of production. With already slim margins for small-scale producers, this is 

Figure 11: Keawanui loko iʻa on Molokaʻi (source: ʻĀina 
Momona, n.d.-a) 
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significant. Instead, they recommend exploring centralized depuration facilities open to 

multiple users. Such a shared facility would: 

 

● Remove the need for upfront investment in equipment 

● Reduce labor hours  

● Eliminate some maintenance activities 

● Eliminate the need for expert, third-party knowledge for proper setup and 

functioning of depuration facilities 

● Eliminate private laboratory testing of the depuration water and oyster meat 

● Reduce electricity usage 

● Remove the need for state employees to travel to each individual facility 

  

For further information on the food safety regulatory scheme for post-harvest 

processing, packaging, and sale, see one of the companion reports to this one, Hawaiʻi 

Aquaculture Supply Chain Analysis: A Report of Enhancing Hawaiʻi’s Food Security 

Through Aquaculture. 

 

Funding Environment 

 

Many of the organizations that steward loko iʻa are charitable 501(c)(3) nonprofits that 

rely on grant funding to sustain operations. This means that seeking funding is often a 

constant part of the workload for kiaʻi and the organizations that they support. Kiaʻi 

creatively seek grants in many different areas through a variety of funders. As 

previously discussed, many have partnered with land trusts and conservation 

organizations to obtain access and ensure protection for ongoing traditional practices. 

Other sources of funding for operations and programming have come from various 

sources.  

 

The DLNR Division of Aquatic Resources (DAR) founded the Holomua Marine 

Initiative in 2016, and partners with Hawaiʻi Community Foundation (HCF) to 

manage philanthropic donations through HCF’s Laulima Grant program. Since funds 

began to be dispersed through the program in 2020, 5 of the 18 awarded projects have 

been loko iʻa stewardship organizations (Hawaiʻi Community Foundation, 2024). 

 

The Legacy Land Conservation Program (LLCP), administered by DLNR Division of 

Forestry and Wildlife (DOFAW), “provides grants to community organizations and 

government agencies that strive to purchase and protect land that shelters exceptional, 

unique, threatened, and endangered resources” (Division of Forestry and Wildlife 

[DOFAW]: Native Ecosystems Protection & Management, 2025). It appears that the 

majority of these funds ($5.1 million in fiscal year 2024) are allocated towards land 
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purchases, though allowable uses of funding also include those for the “operation, 

maintenance, and management of properties” that had previously been acquired by way 

of the fund (Department of Land and Natural Resources, 2024, p. 2). At least two 

fishpond-related projects were funded in FY 2024, showing that this fund is an important 

option for kiaʻi seeking assured long-term access to fishponds.  

 

Though less suitable for some loko iʻa projects, DOFAW’s Kaulunani Urban and 

Community Forestry Grants program is also a potential funding stream for loko iʻa 

groups, particularly those conducting on-land restoration and reforestation (DOFAW: 

Forestry Program, n.d.). Heʻeia fishpond kiaʻi have previously taken advantage of DOH 

funding (funneled from the Environmental Protection Agency [EPA] Section 319[h] of 

the Clean Water Act funding) for invasive mangrove removal to reduce nutrient and 

sediment concentrations in the pond (Environmental Health Portal, n.d.). Known as the 

319 Grant Program, it focuses on addressing polluted run-off, a common issue facing 

fishponds across the islands (Clean Water Branch, n.d.).  

 

In conversations with kiaʻi, some noted the difficulty in finding grants that will directly 

fund restoration work, with programming funding instead being much more available, 

including for educational programs (LSC members, personal communication, 

September 2, 2023). However, even when funding is received for implementing 

educational programming, the cost of buses to transport students from Hawaiʻi 

Department of Education schools to the ponds has also been mentioned as a barrier, 

with some pursuing funding to support this activity specifically (LSC members, personal 

communication, January 15, 2024). 

 

Nonprofit Hui o Kuapā has sought a number of arts-related grants, implementing 

Hawaiian cultural education through the medium of hip-hop (G. Naʻehu, personal 

communication, June 13, 2023). In one case, U.S. Fish and Wildlife Service coastal 

wetlands grants have helped to fund Kauaʻi-based fishpond restoration activities (F. 

Flores, personal communication, May HMLI gathering). For-profit entity Kauaʻi Sea 

Farm also utilizes grants to sustain operations, having been awarded a number of 

National Oceanic and Atmospheric Administration (NOAA) research grants (D. 

Anderson, personal communication, June 19, 2024). Hawaiʻi Grants in Aid (GIA) 

project funding, authorized by the state legislature, are often granted to nonprofit 

organizations, and some loko iʻa groups have received such funds in the past (B. Lima, 

personal communication, multiple dates). 
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Table 6: Potential grant opportunities for loko iʻa organizations as identified by the 

Swette Center 

Grant programs 
Administered 
by 

Projects funded 

Laulima Grant Program 
(HCF, 2024) 

HCF (pooled 
field of interest 
fund with 
multiple 
sponsors) 

Programs implemented in support of the Holomua 
Marine Initiative by DLNR. Includes those focused on 
capacity, coordination, data, engagement, and 
governance of near-shore marine areas 

Grants-in-Aid (Office of 
Community Services, n.d.)  

Awarded by 
Hawaiʻi State 
Legislature, 
administered by 
several state 
agencies  

Capital improvement projects (construction / repair) or 
operating funds to support programs 

Legacy Land Conservation 
Program  
(LLCP) (DLNR, 2024, p. 2) 
 

DLNR DOFAW 
To purchase lands that preserve, protect, and enhance 
valuable resources and for the operation, maintenance 
and enhancement of land acquired through the fund.  

Kaulunani Urban and 
Community Forestry grant 
program  (DOFAW: 
Forestry Program, n.d.) 
 

DLNR DOFAW 

Projects that involve the community and create and 
support long-term forestry among Hawaiʻi priority areas 
(may be applicable to loko iʻa who are involved in 
projects related to forest health, water quality, climate 
change, and sea level rise, among others) 

Polluted Runoff Control 
Program  
(Clean Water Branch, n.d.) 

DOH Clean 
Water Branch 

Watershed-based plans to restore water or protect high-
quality water, often includes elements of restoration 

National Coastal Wetlands 
Conservation Grants  
(U.S. Fish and Wildlife 
Services, n.d.) 

U.S. Fish and 
Wildlife Service  

Coastal wetlands project that provide long-term 
conservation, conserve maritime forests on coastal 
barrier islands, benefit threatened & endangered 
species, encourage public-private partnerships 

National Aquaculture 
Initiative: Strengthening 
U.S. Coastal, Marine, and 
Great Lakes Aquaculture 
Through Business 
Support (Grants.gov, 
2024) 

NOAA 
For projects to address topics related to the support of 
new and existing aquaculture businesses  

Saltonstall-Kennedy grant 
(NOAA, 2024) 
 

NOAA 
Projects that directly benefit U.S. fisheries and 
meaningful participation of fishing communities  

Pacific States Marine 
Fisheries Commission; 
Pacific Marine Pilot 
Projects (Pacific States 
Marine Fisheries 
Commission, n.d.) 

NOAA 

Projects focused on the development and use of 
economically and environmentally sustainable aquatic 
farming techniques and business practices (Pacific 
States Marine Fisheries Commission, n.d.) 

Acronyms: DLNR – Hawaiʻi Department of Land and Natural Resources; DOFAW - Division of 
Forestry and Wildlife; DOH - Hawaiʻi Department of Health; EPA – Environmental Protection Agency;  
HCF - Hawaiʻi Community Foundation; NOAA – National Oceanic and Atmospheric Administration 
Note: These grants were actively available as of the time of writing in early 2025. 
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By seeking such diverse funding streams, nonprofit organizations that steward 

fishponds creatively fund their programs, research, and restoration work. Even so, this 

reliance on grant funding is notably challenging, limiting, and time-consuming. Income-

generating projects could help to sustain and grow operations, providing a 

livelihood for kiaʻi loko while helping to reduce reliance on grant funds.  

 

Despite the above identified challenges, the movement to restore loko iʻa for Hawaiʻi 

ecological and food system resilience is strong and growing. As kiaʻi navigate complex 

funding, access, and environmental challenges to ensure community-based, culturally 

informed management of loko iʻa spaces, collaboration across kiaʻi groups becomes 

more important to develop a unified voice and support long-term goals. One means to 

do so, is to develop a common language and framework for discussing the benefits and 

value that loko iʻa bring to the environment and communities. Additionally, through 

reaching community agreement and setting standards as to what the foundational 

culturally informed management principles are, kiaʻi will be better equipped to engage, 

communicate, and protect the sovereignty of such practices and loko iʻa spaces.  

 

Māori scholar and leader in the Indigenous Hua Parakore food verification system 

Jessica Hutchings and colleagues, elaborate on the value of said framework for wider 

societal engagement and instilling indigenous values into land management decisions in 

her home country of New Zealand (Hutchings et al., 2018, p. 94-95): 

 

While the broader cultural concepts of whakapapa [genealogy, 

moʻokuauhau], kaitiakitanga [guardianship, stewardship, kiaʻi] and ki uta ki 

tai [mauka to makai] help guide Māori worldviews of soil, the practical 

implementation of these worldviews (resource management and decision-

making practices) often requires engagement with, and negotiation of, 

wider non­Māori forces. For example, while a whānau [family], hapū 

[kinship group, clan] or iwi [extended kinship group] might decide to 

protect the waterways running through their territories, they have very little 

power to effect changes in non­Māori practices upstream from the borders 

of their lands, thus restricting a ki uta ki tai [mauka to makai] 

approach…This necessary engagement with non-Māori 
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decisionmakers means that communicating the value of Māori 

worldviews is a priority area of consideration…Communicating the 

site-specific and relational nature of a ki uta ki tai approach to 

natural resources elevates the elements within landscapes and 

waterways (e.g., soil) as meaningful actors in their own right. 

Focusing on the attributes that constitute healthy soil and the practices 

that might enhance this health requires a similarly site-specific approach. 

 

Though referring to protecting the health of soil in this case, the above also highlights 

the importance of elevating the status of all natural resources as family members with 

place-based, specific histories in their own right. Towards the end of uplifting Kānaka 

ʻŌiwi ahupuaʻa agro-ecosystem management values for wider societal engagement, the 

below analysis includes a) an articulation of the ecosystem service benefits and 

indicators that functioning, community-managed loko iʻa provide, and b) a preliminary 

loko iʻa verification / certification system to help maintain the provision of ES and 

integrity of cultural practices at loko iʻa and beyond.  
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 Loko Iʻa Verification System 
The proposed verification system, including ecosystem services, production standards, 

and logo designs below arose from iterative Loko Iʻa Steering Committee discussions 

initiated by Swette Center researchers. Researchers compiled these conversations into 

the framework which steering committee members then iteratively reflected upon and 

refined. It was recognized that by establishing this framework, kiaʻi will be better 

equipped to communicate the benefits of their practices, services, and products, thereby 

bolstering support for the continued operation and success of Hawai‘i’s loko 

iʻa. Additionally, such a framework will allow for a more standardized means of 

measuring positive impacts and ensuring equity for kiaʻi and traditional food systems 

more generally, by recognizing such impacts. Though the majority of loko iʻa do not 

produce large amounts of aquatic foods, particularly for sale, they can and do produce a 

multiplicity of other “products.” Viewing loko iʻa through an ES lens allows for some of 

these products to be accounted for.  

 

First, a framework is presented to discuss the ES that managed fishponds provide. 

Next, the production verification standards are discussed. Each standard is connected 

to the various ES that are created from that standard. Through explicitly connecting 

certification standards to the provision of beneficial environmental outcomes, the 

integrity of the cultural practices associated with kiaʻi loko can be maintained, 

ensuring that goals for production of food do not supersede goals for 

environmental and cultural health and well-being.  

 

Loko Iʻa Ecosystem Services  

Though definitions of ES differ, they tend to be united in their focus on the outcome of 

human benefit as a result of functioning natural processes (Costanza et al., 1997; Daily, 

1997; Fisher et. al., 2009; Millennium Ecosystem Assessment, authors, J. A. [et al.], 

contributing authors, E. M. B. [et al.], 2003). One example comes from Daily (1997), 

who defined ES as “the conditions and processes through which natural 

ecosystems, and the species that make them up, sustain and fulfill human life” 

(Daily, 1997, p. 3).  

 

The inclusion of Indigenous people and their values into ES valuation and assessments 

has been identified as critical for policy development in addressing environmental crises 

worldwide (Sangha & Russell-Smith, 2017; Urzedo & Robinson, 2023). Human-centric 

and marketization-based frameworks, though useful, have fallen short in encompassing 

an Indigenous worldview that considers the relationships between all living beings 
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rather than prioritizing human needs (Urzedo & Robinson, 2023), as well as in 

recognizing the intangible spiritual and cultural fulfillment gained from being in 

relationship with the natural world (Normyle et al., 2023; Sangha & Russell-Smith, 2017; 

Urzedo & Robinson, 2023). Emphasizing the inclusion of traditional ecological 

knowledge (TEK) in ES has also been cited as needed for more fully capturing the 

unique place-based contexts and cultures in which Indigenous peoples are operating 

(Urzedo & Robinson, 2023).  

 

Therefore, the framework below was developed through an iterative process between 

the LSC and the Swette Center researchers towards creating a Kanaka ‘Ōiwi (Native 

Hawaiian) and loko iʻa-centric language and framework to describe the ES that loko iʻa 

provide. These services are divided into three different categories of services: ʻāina, 

kānaka, and livelihoods. Each service is further defined through potential indicators 

to move towards a means of communicating the characteristics and trends of each 

service.  

Figure 12: Loko iʻa ecosystem services (source: authors 
based on iterative conversations with the Loko Iʻa Steering 
Committee) 
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Healthy, productive ʻāina (land including nearshore marine ecosystems, or “that 

which feeds”), is the foundation and primary goal of kiaʻi loko practice (Boggs, 

1977, p. 3). Therefore, ʻāina focused services are the central inner green circle and are 

the core services that allow all of the other services to flourish. This circle refers to the 

improvements in ecosystem health that result from the active management of loko iʻa. 

The next circle is Kānaka (humans) and refers to services related to cultural practice, 

education, and management of human interaction with loko iʻa. The outermost circle 

relates to the livelihood aspects that are supported by loko iʻa. This includes income and 

food generation, as well as supporting gifting and the maintenance of community and 

relationships through barter and exchange of time, energy, and resources.  

 

The graphic is circular to represent the relationships among land, people, and resource 

generation, as well as the cyclical and iterative nature of natural processes and cycles. 

A discussion of each service type follows below, including real-world examples of each.  

 

 

ʻĀina Ecosystem Services 

 

Ahupuaʻa Restoration & Function   

The management of loko iʻa is deeply rooted in the 

Hawaiian cultural principle of mālama ʻāina (caring for 

the land). Loko iʻa contribute to balanced ahupuaʻa 

ecosystems by fostering species diversity and 

maintaining and enhancing natural processes. This 

balance is achieved through managing water flow, 

predator-prey relationships, invasive species, and 

fostering the conditions necessary for phytoplankton 

blooms (Innes-Gold et al., 2024). 

 

Kiaʻi loko recognize that loko iʻa are not just food production systems, but rather integral 

parts of the biocultural landscape. Practitioners emphasize the importance of following 

‘ike kūpuna (ancestral knowledge), to ensure the sustainability and long-term 

productivity of these systems. 

 

Each loko iʻa has a specific function within its ahupuaʻa and was constructed by 

ancestral caretakers with the goal to fulfill this function. Explicitly interwoven with 

ahupuaʻa restoration, kiaʻi loko study the history of and engage in prolonged kilo 

(culturally informed observation) to deeply know and understand this function. While 

some loko were meant to be temporary fish holding areas, others were meant to trap 
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fish as needed, and still others were utilized as nurseries to amplify naturally occurring 

phytoplankton blooms, feeding the marine food web from the bottom up.  

 

Through the restoration of the traditional function of ponds, loko iʻa provide many 

environmental benefits, including filtering nutrient-rich runoff and increasing healthy 

habitat and phytoplankton availability over time. Such services support healthy near-

shore ecosystems and fisheries. This increase in production of lower trophic species 

then serves the entire food chain, increasing the feed availability for pelagic fish and 

therefore the wider fishery.  

 

Examples of this service include: 

● Planting native species and canoe plants (Oceanic food crops brought by the first 

Polynesian voyagers to Hawai‘i [Puʻuhonua o Hōnaunau National Historical Park, 

n.d.]) around and upland of loko iʻa. This helps stabilize soils, prevent erosion, 

enhance habitat, and improve water quality. Caretakers of Keawanui Fishpond 

on Molokaʻi have engaged in outplanting efforts to restore the ecological balance 

of the pond and surrounding areas (‘Āina Momona, n.d.-b; K. Ritte, personal 

communication, June 13, 2023). 

● Collaborating with upstream / upland land managers or organizations to align 

management practices for wider ahupuaʻa health. Kiaʻi of Heʻeia loko iʻa have 

collaborated with the nonprofit, Kākoʻo ʻŌiwi who are located just mauka of the 

fishpond towards coordinated ahupuaʻa projects (K. Kotubetey, personal 

communication, October 13, 2023).  

● Conducting archival research to understand the historical function of the pond, 

aiming as closely as possible to restore its original functionality before 

implementing new management practices, as is being practiced by caretakers of 

Alakoko Fishpond on Kauaʻi (F. Flores, personal communication, January 15, 

2024).  

● Advocating for policies that protect water quality and support ahupuaʻa and / or 

loko iʻa restoration, such as KUA’s HMLI policy work to initiate a streamlined 

permit for loko iʻa restoration (HMLI, 2012). 

 

Potential Indicators:  

• Number of plants planted; acres of land forested / restored 

● Species levels and diversity present in loko iʻa 
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Growing ‘Āina Momona: Investment over Extraction  

 

Loko iʻa as Nurseries / Incubators 

Loko iʻa serve as nurseries where fish can safely 

reproduce and grow. This function is critical for 

maintaining fish populations both within the loko and in 

surrounding marine environments. 

 

Harvesting Only the Excess  

Regenerative management practices in loko iʻa focus 

on restoring the health of the ecosystem of the pond 

and therefore harvesting only the ‘excess’ aquatic life for the purposes of food 

consumption. Kiaʻi allow the ecosystem to regenerate, growing ‘āina momona (fertile, 

rich, and productive lands and seas) (Tanigawa Lum & Nakanelua, 2022), ensuring that 

loko iʻa can continue to support the community and environment over the long term, 

rather than prioritizing short-term production goals. Through investing in the health of 

these spaces, kiaʻi are contributing to the long-term abundance of the fishery to ensure 

food availability for generations to come.  

 

Examples of this Service Include: 

• Kiaʻi at Keawanui loko iʻa on Molokaʻi have been working to restore their fishpond 

for more than 20 years. Still, the managers maintain a kapu on harvesting from 

the pond to allow for a healthy level of fish before conducting any regular 

harvests of native species. Instead, invasive species are harvested to feed 

community members (G. Naʻehu, personal communication, June 13, 2023; K. 

Ritte, personal communication, June 13, 2023).  

• Kiaʻi of Heʻeia fishpond have fully restored the kuapā (wall), allowing the pond to 

function as a nursery for native fish to safely reproduce once again. A recent 

data-based modeling study found that, under certain scenarios, the pond has the 

potential to supplement surrounding Kāneʻohe bay fish populations and fisheries 

harvest (Innes-Gold et al., 2024).     

 

Potential Indicators: 

● Species diversity over time, including the number of species present and the 

change in invasive vs. native species levels over time 

● Reproductive potential of native species, (i.e., number of eggs per mature adult). 

● Number of pua (juvenile finfish) collected and actively raised in separate ponds 

for release into the larger pond 
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Invasive Species Management 

 

Managing invasive species is crucial for maintaining the 

ecological balance in loko iʻa. From invasive ogo 

seaweed to carnivorous tilapia to the saltwater-tolerant 

mangrove tree that has invaded coastlines across 

Hawaiʻi, invasive species are a reality in loko iʻa. Loko iʻa 

groups work to balance the population of such species 

through both regular removal and smart adaptive 

management. Such management helps protect native 

species and ensure that loko iʻa function as intended. 

 

Examples of this Service Include: 

● Caretakers of Pihi loko iʻa (Heʻeia fishpond) hold a regular lā holoholo (family 

fishing day) to harvest carnivorous and invasive fish from the pond. This supports 

the dual goals of reducing invasive species levels to support native herbivorous 

species multiplication while feeding the community (Paepae o Heʻeia, n.d.-b). 

● Removal of red mangrove (Rhizophora mangle) at Alakoko loko iʻa has been a 

primary management strategy to restore water quality and ecosystem balance to 

the pond, and caretakers have seen measurable increases in fish presence, 

dissolved oxygen levels, as well as increased water circulation. Even so, kiaʻi 

loko are also using some remnant mangrove to act as a living wall buffer to 

protect the kuapā (rock wall) while it is still under construction. With plans to 

remove the mangrove before they begin developing seed and spread, this 

represents an adaptive strategy that utilizes the existing resources, including 

invasive species, to reach longer-reaching objectives (F. Flores, personal 

communication, December 11, 2023).  

 

Potential Indicators: 

● Number / pounds of invasives removed 

● Water quality health indicators prior to and after invasive species management 

implemented 
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Water Quality Improvement 

 

Water quality is a critical indicator of the health of loko 

iʻa. Management practices focus on maintaining optimal 

levels of dissolved oxygen, pH, salinity, and nutrient 

levels. Regular monitoring and management strategies 

that adapt based on the current conditions are used to 

improve these indicators over time. 

 

Examples of this Service Include: 

● Waikalua loko iʻa has seen marked improvement 

in water quality indicators, as, due to 

management efforts, the pond has improved from a mostly anoxic prior state (J. 

Galario, personal communication, August 9, 2023). 

● Caretakers at Loko Ea loko iʻa on the north shore of Oʻahu have conducted 

dredging of accumulated sediment to help restore healthy water flow and remove 

excess nutrients. Through consistent data measurement utilizing both traditional 

kilo as well as software applications such as Natural Resource Data Solutions 

(NRDS), kiaʻi are seeing improvements in water quality over time (E. Geske, 

personal communication, 2023-2024).  

 

Potential Indicators: 

● Dissolved oxygen, pH, and salinity. These indicators are regularly monitored to 

ensure that conditions remain suitable for species in the loko iʻa. 

● Levels of phytoplankton and zooplankton 

 
Climate Resilience 

 

Functioning loko iʻa trap nutrients, which in turn 

foster phytoplankton blooms (Innes-Gold et al., 

2024). This feeds the species within the pond from 

the bottom of the food chain up, fostering the 

proliferation of herbivorous species and contributing 

to carbon sequestration in sediments (Innes-Gold et 

al., 2024). Additionally, supporting vegetation 

growth on land around the ponds contributes to this 

service, ultimately helping to mitigate carbon 

emissions, shore up coastlines, reduce erosion, 

and support the overall health of the ahupuaʻa. 
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Examples of this Service Include: 

● Caretakers at Alakoko loko iʻa have observed phytoplankton blooms naturally 

occurring at their site on Kauaʻi. High school students have been working to do 

data collection and analysis at the pond to determine the types of phytoplankton 

present (HMLI gathering, personal communication, May 6, 2023).  

● Similarly, Heʻeia fishpond has partnered with researchers to measure 

phytoplankton types and levels present (Young III, 2011). More data on fishpond 

phytoplankton levels is needed, however, to be able to make determinations on 

carbon sequestration rates. 

 

Potential Indicators: 

● Carbon sequestered per acre 

● Levels and varieties of phytoplankton and zooplankton 

● Limu species present 

 

 

Kānaka Ecosystem Services 

 

Regulation & Monitoring 

Eyes of the Ahupuaʻa  

Loko iʻa engage in practices that contribute to 

the maintenance of the overall health of the 

ahupuaʻa, or watershed, by improving water 

quality, providing habitat for native species, and 

serving as a resource for the community. Such 

spaces act as a “report card” or “eyes of the 

ahupuaʻa,” seeing the inherent indicators of the 

health of the broader ahupuaʻa. Kilo is vital for 

monitoring the loko iʻa and the surrounding 

environment. Practitioners use kilo to observe 

changes in water quality, fish behavior, vegetation, and other indicators, which helps 

them assess the impacts of upstream activities and make informed management 

decisions. 

 

Through physical presence and management, kiaʻi facilitate appropriate human 

interaction with pond spaces. Encouraging positive human interactions, such as 

volunteer engagement and community education, supports restoration efforts. 

Volunteers play a key role in loko iʻa management, assisting with tasks like invasive 

species removal, out planting, and monitoring. Loko iʻa serve as centers for community 

engagement, where people can participate in traditional practices and strengthen their 
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genealogically interwoven into Kānaka ‘Ōiwi identity and serve as a means to pass on 

‘ike, strengthen mana (spiritual power), and build generational pilina (relationships) 

between land and people (Bremer et al., 2018). The mo‘olelo (oral tradition) holds that 

during a period of widespread famine, Kū‘ula, a fisherman from the island of Maui 

originated the loko i‘a concept. Over the next thousand years, Kū‘ula’s invention was 

adopted, replicated and innovated upon through careful kilo, safeguarding the Hawaiian 

people for millennia (Hintzen et al., 2024). 

 

Examples of this Service  

● At ‘Ōhalahala fishpond on Molokaʻi, ancestral descendants of the area are 

reviving the pond through sustained kilo, taking lessons and values from the past 

and applying them towards new management techniques adapted to current 

conditions (G. Naʻehu, personal communication, June 13, 2023). 

● Caretakers of Alakoko on Kauaʻi are implementing traditional uhauhumu pōhaku 

(traditional interlocking stacked rock wall building), including utilizing traditional 

chants and protocols. Teaching and implementing such practices ensures that 

the uniquely Hawaiian practices around rock wall building are perpetuated (F. 

Flores, personal communication, January 16, 2024).   

 

Potential Indicators: 

● Number of participants educated in traditional practices / knowledge 

● Number of oli (chants) taught and perpetuated 

 

Education & Succession 

Loko iʻa and the groups that steward them 

prioritize the education of keiki (children) and 

mākua (adults) alike. For many, education is 

central to their missions, and they function as 

hubs where students, visitors, and community 

members learn traditional practices, ecosystem 

restoration, ahupuaʻa management, and more. 

This may look like hosting school groups for 

field trips, longer summer programming, or 

internships for high school and college 

students. Groups learn various values and 

skills in kiaʻi loko including oli, mālama ʻāina, 

and uhauhumu pōhaku. In addition to on-site 

education, some groups have developed school curricula aligned with state standards, 

providing place-based, ecologically relevant options for classroom teachers. Kiaʻi 

educate the public through community workdays, sharing proper protocols and instilling 
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respect for such spaces. Vast numbers of young people are being trained and the next 

generation of kiaʻi loko are growing. Those who are trained in such spaces are carrying 

the values of kiaʻi loko into adulthood, regardless of their chosen career paths.  

 

Examples of this Service Include: 

● The Mālama Loko Ea Foundation offers a variety of educational programming for all 

ages at the Loko Ea loko iʻa. This includes hosting school groups for field trips and 

summer internships for youth. Their educational offerings also extend to other 

Hawaiian cultural protocols and practices beyond fishpond caretaking. The 

foundation has offered workshops and educational activities in cultural skills such as 

‘Ōlelo Hawaiʻi (Hawaiian language), lauhala (Pandanus leaf) weaving, and lessons 

on various Polynesian-introduced culturally important plants (Mālama Loko Ea 

Foundation, n.d.-b). They also host a two-month summer internship program for 

those wishing to learn traditional protocols associated with kiaʻi loko, supporting day-

to-day maintenance of the pond, and assisting with facilitating student groups 

(Mālama Loko Ea Foundation, n.d.-a). 

● Waikalua Loko iʻa kiaʻi host regular lā ʻohana (family day, volunteer workdays) for the 

community, as well as huakaʻi (field trips) for school groups year-round. Having 

hosted over 120,000 visitors to the pond since the Pacific American Foundation took 

over management in 2015 (Pacific American Foundation, 2022), caretakers are 

facilitating positive cultural and educational interaction with the loko (Pacific 

American Foundation, n.d.-b; Pacific American Foundation, n.d.-c). 

● Caretakers of ‘Ōhalahala fishpond have offered opportunities for teacher trainings 

and hosting school groups, making education an integral part of their organizational 

ethos (Hui o Kuapā, n.d.).  

 

Potential Indicators: 

● Number of students, visitors, interns, and others educated annually  

● Tracking career choices and impact on students after engagement with loko iʻa 
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Livelihoods Ecosystem Services 

 

Resources for Right Relationships, 

Food Security, & Income 

Generation 

Livelihoods, or “means of support or 

subsistence ” (Merriam-Webster, n.d.), 

are supported from loko iʻa in a 

number of diverse ways. Through 

sharing resources such as limu for 

fertilizer, fresh fish meals, 

recreational or subsistence fishing 

access, or access to spaces for 

spiritual enrichment, loko iʻa 

caretakers consistently give back 

to their communities in non-

monetary ways through gifting and 

sharing. This gift economy serves to maintain right relationships with friends, ʻohana, 

and community. This is a currency that will continue to grow as it nurtures reciprocal 

relationships with supporters who give back in turn to loko iʻa spaces.  

Through the pono (proper and appropriate) management of ponds, food is inevitably 

produced. Many loko feed staff members, interns, volunteers, and other community 

members. This ranges from traditional crops surrounding the loko iʻa such as ʻulu 

(breadfruit), kalo (taro), and maiʻa (banana), to limu, shellfish, and finfish. While a few 

loko iʻa sell such foods to earn a profit to support continued operations, others give it 

away freely, supporting their social relations and community.  

 

Many loko iʻa are able to pay kiaʻi for their work, making it possible for kiaʻi loko to be a 

viable career and income-earning choice for more people over time. This can take the 

form of nonprofit organizations that are funded primarily by grants and charitable giving 

(e.g., Paepae o Heʻeia, ʻŌhalahala, Waikalua) to for-profit businesses with diversified 

income streams (e.g., Nōmilu, Mōliʻi). 

 

Examples of this Service Include:  

● One way that loko iʻa groups generate income is through hosting tourists. For 

example, Paepae o Heʻeia offers 60-minute guided walking tours, charging 

based on a per person basis. This allows the operation to both educate the public 

while also sustaining their work through an additional income stream (Paepae o 

Heʻeia, n.d.-d).  
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● Kaua‘i Sea Farm supports one full-time employee at Nōmilu loko iʻa, as well as 

part-time workers in their venture to commercially produce clams for local 

consumption (D. Anderson, personal communication, October 31, 2023).  

● Kumuola Marine Education Center in Hilo harvests finfish for educational 

purposes only, engaging students in the process to help develop the ʻono (taste 

preference) for such foods among the next generation (Cape Cod Commercial 

Fishermen’s Alliance, 2023). 

 

Potential Indicators: 

● Number of people or ʻohana fed from the loko. Loko iʻa contribute to community 

food security. This can be a measure of their productivity and impact on 

community well-being. 

● Number of staff and members of their ʻohana supported. In addition to providing 

food, loko iʻa support the livelihoods of kiaʻi loko and their families, contributing to 

economic stability. 

● Food / fish produced for consumption. Loko iʻa contribute to food security by 

producing fish for the community.  

 

Figure 13 on the following page is a poster design that was developed to communicate 

the ES that loko iʻa provide. It is hoped that this graphic can be utilized by kiaʻi as an 

educational and communications tool for enhanced advocacy for these traditional 

systems.  
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Figure 13: Ecosystem services of loko iʻa poster, an outcome of the discussions 
of the Loko Iʻa Steering Committee (source: authors in collaboration with graphic 
designers, based on iterative discussions with the Loko Iʻa Steering Committee) 
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The above framework is a starting point in efforts to articulate the ES that loko iʻa 

provide. From watershed management and habitat restoration, to cultural 

preservation and education, loko iʻa groups provide a multiplicity of benefits to 

Hawaiʻi’s natural and social systems. With a common language to identify such 

services, it may become possible to better recognize, compensate and support 

those groups doing this work on the ground for their efforts. It is our hope that this 

framework will contribute to discussions as policymakers and other leaders seek to 

support the continued restoration efforts of loko iʻa and the organizations that steward 

them.  

 

Payments for Ecosystem Services 

 

Payments for ecosystem services (PES) are one means to equitably compensate kiaʻi 

for these efforts. PES come in various forms and programs, but can generally be 

categorized into three categories of direct payments, tax incentives, certification 

programs, or ecosystem service markets, including carbon markets (National Center 

for Appropriate Technology [NCAT], 2020). The programs below may be accessible to 

loko iʻa groups who align with program requirements.  

 

Direct Payments 

Direct payment programs are those for which land managers are financially 

compensated for implementing approved conservation practices (Forest Trends & The 

Katoomba Group, 2008). The USDA Natural Resources Conservation Service (NRCS) 

has two direct payment programs available for farmers and landowners: Environmental 

Quality Incentives Program (EQIP) (NRCS, n.d.-b; NRCS, 2019), and Conservation 

Stewardship Program (CSP) (NRCS, 2021). While EQIP supports the adoption of 

individual practices to address specific issues, CSP takes a more comprehensive 

approach to the enhancement of conservation efforts across the entire operation 

(German, 2020). These programs facilitate direct payments to those who implement 

various approved ‘conservation practice standards.’ Many of these practice standards 

are related to wetlands, water diversion, and streamflow (NRCS, n.d.-c), and could 

apply to loko iʻa, depending on a variety of factors. The applicability of these programs 

is explored more in the ‘Discussion’ section towards the end of this paper. 

 

Tax Incentives 

Tax incentives for ES are generally derived through the use of conservation easements. 

Such easements are voluntary but legally binding agreements and are usually for 

perpetuity, being passed along even if land ownership changes hands in the future 

(National Conservation Easement Database, n.d.). For those lands put into such 

easements, estate taxes can be significantly lowered (Land Trust Alliance, 2015). Such 
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agreements limit allowable activities on the land and as such, should be scrutinized 

closely to ensure that traditional loko iʻa restoration, management, and programming are 

permissible.  

 

The Wetland Reserve Easement program from NRCS is available to landowners for 

restoration and protection of wetlands through either a 30-year or permanent easement 

(NRCS, 2025). For those entities that do not own their land outright, however, this 

program may remain out of reach. Partnering with an entity such as a conservation trust 

is one means that loko iʻa caretaker groups have of implementing such easements. 

 

Ecosystem Service Markets 

ES markets may be an innovative way to contribute to the economic stability of loko iʻa. 

ES markets come about through placing monetary value onto a particular ecosystem 

service and establishing market platforms on which this value can be bought and sold in 

the form of credits (NCAT, 2020). This involves both a buyer and a seller of the credits, 

and a coordinating organization to facilitate the exchange. There are processes to 

define, assess, and verify the value created by the ES. Examples of such markets 

include carbon markets, water quality, wetland/conservation, and comprehensive 

programs that provide credits for multiple ES (NCAT, 2020). This concept is explored 

more in the Hawaiʻi context in the ‘Discussion’ section below.  

 

Certification Programs 

Various certification programs exist to compensate producers through the increased 

price point that producers may charge for certified products. A classic example of this is 

USDA organic certification. Though up-front costs for obtaining certification may be 

high, certified organic producers benefit from charging a premium for organically-grown 

products (Connolly & Klaiber, 2014; Curtis et al., 2020). Additionally, they may gain a 

competitive advantage by attracting consumers who prefer organic over non-organic 

alternatives (Kiesel & Villas-Boas, 2007). In another example, the Forest Stewardship 

Council (FSC) certification scheme is available for non-food forest products and the 

operations that handle and process them through to the consumer (Forest Stewardship 

Council, n.d.). This program rewards responsible forest management through 

certification and the use of the FSC logo, which can open up new markets (Fagundes et 

al., 2021), enhance brand image (Neubauer, 2009), and, in some cases, allow certified 

operations to charge premium prices (Nebel et al., 2005). 

 

In addition to higher price points and widened market access, certifications can also 

help a product gain access to markets that prioritize or exclusively source premium 

products. Also, by aligning production standards with certification schemes, businesses 

usually improve productivity (Mori Junior et al., 2016) and mitigate risks (Bellchambers 
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et al., 2016), ultimately saving money. Lastly, certifications and their associated logos 

may help businesses differentiate as well as build brand recognition and customer 

loyalty (Wiggins & Nandwani, 2020).  

 

There are a few certification programs specific to aquaculture that can enhance the 

marketability of seafood products. The Aquaculture Stewardship Council (ASC), in 

collaboration with the World Wildlife Fund (WWF), certifies aquaculture farms and 

focuses on environmental sustainability and social responsibility standards (Geerts, 

2015). Similarly, the Best Aquaculture Practices (BAP) accreditation program is 

conducted by third-party auditors and focuses on food quality and safety, animal 

welfare, environmental and social responsibility, and supply chain traceability. The 

Global Aquaculture Alliance manages BAP and covers the entire production cycle from 

hatcheries to processing plants (Best Aquaculture Practices, n.d.).  

 

Building on this understanding of the value that loko iʻa provide, and the PES pathways 

that already exist, we now move into discussions around a loko iʻa verification system. 

Certification / verification can help to uphold the cultural practices that provision ES and 

ensure that those loko iʻa who uphold these standards are equitably compensated for 

the products that they produce.  

Loko iʻa Certification Standards / Principles of Practice 

     “[Those who] take care of their ʻohana, follow cultural practices, and yet bring 

ancient answers with slight adjustments into the modern. That’s us. Grounded in 

the past, but yet still brave enough for make adjustments into this new future.”  

-Loko Iʻa Steering Committee member 

Figure 14: Loko iʻa certification principles of practice (source: authors in collaboration 
with graphic designers and based on iterative conversations with LSC) 
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A unified loko iʻa verification system / brand would differentiate and enhance the market 

appeal of loko iʻa products, protect the integrity of cultural practices, and ensure the 

continued provisioning of ES by loko iʻa. In the first steps of developing a verification 

system for products and services produced from fishponds, LSC members discussed 

the principles shown in Figure 14 above as those to be demonstrated through loko iʻa 

practices. This list of principles is a living document, and as such, is evolving and 

growing, learning and adapting as needed. LSC members recognize the need to 

engage the wider kiaʻi loko community in discussions around policy, food production, 

and how a certification scheme might fit into such goals. This list may be viewed as a 

snapshot in time, a starting point for further discussions and developments to 

support kiaʻi in their goals of self-determination, food security, and community-

based resource management. 

 

Aloha ʻĀina 
 

“[Aloha ʻāina is] to aloha everything  

that gives us life.”  

-LSC member, September 3, 2023  

 

Aloha ʻāina is regarded as the underlying philosophy and foundation for the other 

principles composing the standards of practice. It has been defined as: “love of the land 

or of one's country, patriotism; the name of a Hawaiian-language newspaper published 

1893–1920; aloha ʻāina is a very old concept, to judge from the many sayings (perhaps 

Figure 15: Volunteers select pōhaku (rocks) for a rock 
wall at Alakoko loko iʻa (photo credit: Carly Wyman) 
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thousands) illustrating deep love of the land. (Pukui, Elbert, and Mookini 268–9.)” 

(Wehewehe Wikiwiki, n.d.). 

 

Aloha ʻāina would serve as a foundation for the certification system, a principle 

underlying all other practices. There is a recognition among the LSC that the concept 

is subjective in its interpretation, and therefore the hui emphasized the need for 

interpreting the concept in relation to the specific context and location of each loko iʻa. 

Also embedded in this principle is the concept of ea, or sovereignty. Loko iʻa serve as a 

vehicle towards achieving food sovereignty.  

 

This principle may be exemplified by the concept mālama i ka wai – to care for the 

water. Through their restorative management efforts caring for loko iʻa, practitioners 

improve the overall water quality and ecology of ponds. In another example, this 

principle can look like prioritizing a healthy, balanced ecosystem over other more profit-

driven endeavors, including ensuring healthy fish population levels rather than 

prioritizing profitable harvest.  

 

This principle also looks like advocating for and educating around policies that support 

the continued restoration of healthy ahupuaʻa, such as KUA’s work to inform their 

network partners around “policy initiatives that may affect their resource management 

efforts” and providing education “related to community organizing, advocacy, and policy-

making processes” (KUA, n.d.-b).  

 

Corresponding Ecosystem Services: 

● ʻĀina 

o Ahupuaʻa restoration and function 

o Growing ʻāina momona 

o Water quality improvement 

o Climate regulation 

o Invasive species management 

● Kānaka 

o Perpetuation of Native Hawaiian culture 

o Regulation and monitoring 
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Moʻolelo & ʻIke Kūpuna (Traditional Histories & Ancestral Knowledge) (Past) 

 

“You have to be able to have 

those skills of kilo, that 

intentionality and the 

understanding of what you’re 

looking for...understanding that 

mentality and that 

practice...knowing your name, 

the history of the ʻāina...you 

know where the wai [freshwater] and kai [saltwater] come from. You know what 

has happened there...Through kilo you understand your place, you understand 

where it comes from, just like a person, just like your ʻohana. And making sure 

that whoever is working with fishponds understands that and the responsibility 

that comes with that." - LSC Member, January 2024  

 

Recognizing the ingenuity of the watershed management systems set up by kūpuna 

(ancestral Hawaiians), loko iʻa should strive to implement guidelines to ensure that 

practices of their specific ponds align with the cultural, spiritual, and environmental 

regulations historically observed by the caretakers of that loko iʻa.  

 

Encompassed under this are the concepts of traditional kapu (taboos) and kanawai 

(laws) (Department of Hawaiian Homelands, 2023; Kanahele et al., 2016;). These “laws 

of the land” are part of an overarching system designed to preserve and protect 

Figure 16: Volunteers work together to build a rock wall at 
Alakoko loko iʻa (photo credit: Carly Wyman). 
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watersheds, amplify natural processes of phytoplankton blooms and juvenile iʻa (aquatic 

animals) recruitment, and incorporate the presence of kiaʻi towards these ends. 

Through observing kapu and kanawai, loko iʻa will be working within the natural 

boundaries of the ecosystems in which they are operating, rather than prioritizing 

production of any particular species over the balanced health of the ahupuaʻa 

ecosystem itself.  

 

Implementing this principle may look like studying archival texts about a specific place 

and implementing practices and protocols based on this historical knowledge. This may 

also include studying the original function of the loko iʻa within the specific ahupuaʻa and 

working to restore this (for example, whether the pond historically functioned as a fish 

trap, fish holding pen, nursery for amplifying the wider population of fish, or other 

purpose). In addition, cultural protocols specific to place may be integrated into 

practices and governance structures. 

  

Corresponding Ecosystem Services: 

● Kānaka 

o Perpetuation of Hawaiian Culture 

o Education 

o Regulation and Monitoring 

 

 

 

 

Appropriate Human Interaction (Present) 

 

“Humans are kind of like the 

conduits for helping to facilitate 

some of these ecosystem 

services to happen, and 

sometimes you know the natural 

world, it does [its] natural 

cycles, but we are really 

important in making sure  

that it can get to that ‘sweet 

spot’ or that balance, and then 

helping to maintain that. And whether that's through removing invasive species 

like plants or fish or building a wall… all those things that we do at our fishponds,  

that interaction is really important.” -LSC member, personal communication, 

August 9, 2023  
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Hui members recognize that positive interactions with loko iʻa spaces can facilitate and 

amplify ecological processes. Through restoration and management of previously 

untended ponds, kiaʻi help to restore the balance and ‘sweet spot’ of a healthy 

ecosystem. Whether it is removing invasive species, restoring rock walls or ‘auwai 

(irrigation ditches or canals) to bring water flow back to the ponds, kia‘i groups seeking 

certification should demonstrate positive restoration and management efforts through 

their work. Through their presence and management, kiaʻi may also place a kapu on 

harvesting from their ponds to allow fish population levels to increase.  

 

Education and volunteer engagement are also primary ways that people engage with 

loko iʻa, facilitating community understanding and appreciation of these spaces, as well 

as contributing to passing on cultural knowledge and practices to future kiaʻi. 

Appropriate levels of regenerative / sustainable tourism, event hosting, or other 

activities may be viable revenue streams to support operations without negatively 

impacting the health of the pond.  

 

Facilitating appropriate human interaction with loko iʻa spaces may include activities 

such as hosting youth interns to support operations and pass on cultural knowledge, 

which also facilitates succession. It may also refer to ecological management, using 

appropriate place-based levels of human interaction to remove invasive species and 

help restore balance. This principle could also refer to revenue-generating activities 

such as tourism or event hosting. Such a principle explicates that such activities should, 

at the very least, not negatively impact the overall ecological health of the space or have 

a net beneficial impact.  

Figure 17: Volunteers helping to restore water flow to a 
loko iʻa (photo credit: Carly Wyman) 
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Corresponding Ecosystem Services: 

● Kānaka 

o Regulation and monitoring 

o Education and succession 

● Livelihoods 

o Income generation 

o Right relations 

o Food production 

 

 

Adaptive Management (Present) 

 

“…once the fish get to one 

overflowing population, you might 

not have a kapu on the wahine 

[female] fish, yeah. When there’s 

all the momona [abundance], then 

we can start eating them again 

like before. That’s how the stories 

was before. So it’s like, the kapu 

can move too…depending on what resources are being affected. It’s not like you 

set one kapu now until forever…[it’s] supposed to be able to be adjusted once it 

addresses that situation and then it can get lifted.” 

-LSC member, personal communication, December 11, 2023  

Figure 18: Hui Mālama Loko Iʻa gathering on Kauaʻi, 
May 2023 (photo credit: Carly Wyman) 
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No two loko iʻa are the same, they are unique reflections of the ahupuaʻa in which they 

are located. The varying conditions of restoration, repair, water access and more, 

demand different management strategies to achieve the goals of restoring the loko iʻa 

function within the watershed. Continuously adjusting management practices based on 

current conditions and learnings from the observed outcomes of management practices, 

while integrating traditional knowledge with contemporary science, allows kiaʻi to 

effectively respond to changes in the environment. 

 

This principle acknowledges that management strategies are place-based, tailored 

to the specific conditions of each loko iʻa, recognizing their unique 

environmental, cultural, and historical contexts. It involves regular kilo and 

adjustments based on informed decisions that reflect both current data and traditional 

knowledge. Flexibility and continuous learning characterize this principle, exemplified by 

a willingness to change tactics as new information and conditions emerge. This 

contrasts with rigid, one-size-fits-all management approaches by emphasizing the need 

for loko iʻa managers to be dynamic and responsive.  

 

This principle could look like implementing a kapu on harvesting fish until populations 

stabilize. Such kapu are not necessarily meant to remain active in perpetuity, but rather 

until a desired level of ʻāina momona (ecological balance, fertile abundance) is 

achieved. This principle may also indicate that management practices of kiaʻi adapt 

based on learnings from kilo, towards the ultimate goal of achieving ʻāina 

momona.  

 

Corresponding Ecosystem Services: 

● ʻĀina 

o Invasive species management 

o Ahupuaʻa monitoring and function 

 

Seven Generations Thinking (Future) 

 

“Always looking ahead, what we do 

today, how will it affect seven 

generations ahead? And one way that 

we can track that, too, is mālama i ka 

wai – watch your water quality.”  

-LSC member, personal 

communication, January 8, 2024  
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This principle emphasizes long-term sustainability and intergenerational 

responsibility. Rooted in Native Hawaiian and other indigenous philosophies, it 

involves making decisions with a far-reaching vision, suggesting that decisions made 

today should benefit the next seven generations and beyond in preservation and 

perpetuation of resources, culture, and knowledge. It is about fostering 

sustainability and ensuring that the resources and knowledge passed down are not only 

preserved, but enhanced for the wellbeing of descendants.  

 

Regardless of location, organizational structure, or size of operation, loko iʻa caretakers 

across the pae ʻāina engage in the education of students of all ages, the general public 

via volunteer and other opportunities, and interns. Through educating the next 

generation of kiaʻi, loko iʻa groups are ensuring succession for not just the management 

of their spaces, but for the perpetuation of cultural knowledge.  

 

An example of this principle is when kiaʻi develop curricula about loko iʻa history and 

practice, which many have done in order to educate visiting student groups and / or 

allow teachers to incorporate Department of Education standards-aligned curricula. This 

could also involve integrating seven generations thinking into policy and governance 

structures. This would also inform ecological management actions, ensuring the long-

term regeneration and sustainability of resource use and availability.  

 

 

 

Figure 19: Child volunteers embrace the loko iʻa 
restoration efforts at Alakoko loko iʻa (photo credit: Carly 
Wyman) 
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Corresponding Ecosystem Services: 

● ʻĀina 

o ʻĀina momona 

o Climate resilience 

● Kānaka 

o Education and succession 

● Livelihoods 

o Food security 

 

Several potential logo designs were additionally developed and can be seen in Figure 

20 below. This logo would be for use by loko iʻa producers who had successfully 

demonstrated that their operations are guided by the principles of practice described in 

the previous section. 
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Figure 20: Loko iʻa logo design options (source: authors in collaboration with graphic 
designers and based on iterative conversations with the Loko Iʻa Steering Committee) 
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 Discussion & Next Steps  

Ecosystem Services & Loko Iʻa Verification Scheme 

The ES and certification frameworks developed collaboratively between the researchers 

and the LSC represent a first step forward in defining these services for wider 

recognition. The committee and researchers alike believe that such frameworks should 

be iterative and evolving. It is recommended that these frameworks should next be 

brought to the wider hui of kiaʻi loko across Hawaiʻi for feedback and further 

refinement. With the goal to serve practitioners, these should be by, from, and for the 

community of kiaʻi loko to advance protections and ensure the primacy of traditional 

management techniques. 

 

Ecosystem Services Next Steps 

 

The following recommendations for future research and implementation are based on 

additional research findings by the Swette Center researchers. Payment for Ecosystem 

Services (PES) schemes should be further explored to provide an additional income 

stream for stewardship groups without needing to rely on intensive food production as 

income to sustain operations. Existing PES direct payment programs should be 

harnessed. While the U.S. Fish and Wildlife Service has implemented direct payments 

via the Landowner Incentive Program in the past, this program does not appear to be 

currently active (U.S. Department of the Interior, 2005). However, USDA NRCS EQIP 

and CSP, designed for farmers, should be pursued by those loko iʻa groups who are 

eligible.  

 

The first step in becoming eligible for EQIP and CSP is registering with the Farm 

Service Agency (FSA) to obtain a farm number. Though primarily designed for terrestrial 

agricultural production operations, kiaʻi should not be discouraged from pursuing a farm 

number. Working with a local FSA officer to obtain this number is a potential pathway, 

particularly for those loko iʻa who may also have a land base that includes growing 

canoe plants or other food crops.  

 

Both EQIP and CSP provide reimbursement payments to land managers for 

implementing approved Conservation Practice Standards. Researchers contacted the 

NRCS Pacific Islands Area State Office and the practices displayed in Table 7 below 

were confirmed to have applicability to loko iʻa (M. Chen, personal communication, 

March 21, 2025). Even so, this list should only be considered a starting point and does 

not preclude other practice standards as having applicability.  
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Table 7: USDA Natural Resources Conservation Service - conservation practice 
standards that may be applicable to loko iʻa (source: NRCS, n.d.-c) 

Standard Description 

Access Control #472 
Temporarily or permanently restricting access to an area from animals, 
people, equipment, vehicles 

Aquaculture Pond #397 
Water impoundment for farming of freshwater and saltwater organisms 
including fish, mollusks, crustaceans, and aquatic plants 

Aquatic Organism Passage 
#396 

Modification / removal of barriers that impede movement of aquatic 
organisms 

Brush Management #314 
The management or removal of woody (nonherbaceous or succulent) 
plants including those that are invasive and noxious 

Conservation Cover #327 Establishing and maintaining permanent vegetative cover 

Cultural Plantings for Soil 
Health #825 (Under 
evaluation as a standard) 

Managing / improving a soil ecosystem by growing 2+ culturally 
significant plants together with cultural & biological strategies to improve 
soil health, foster the cycling of resources & promote biodiversity 

Diversion #362 
Channel generally constructed across the slope with a supporting ridge 
on the lower side 

Fence #382 A constructed barrier to animals or people 

Forest Farming #379 
Managing or establishing stands of trees or shrubs in coordination with 
the management and / or cultivation of understory plants or nontimber 
forest products 

Pond #378 
Water impoundment made by constructing an embankment, by 
excavating a dugout, or by a combination of both 

Riparian Herbaceous Cover 
#390 

Establishment & maintenance of grasses, grass-like plants, ferns, & 
forbs that are flood tolerant & that are established or managed in the 
transitional zone between terrestrial and aquatic habitats. 

Stream Habitat 
Improvement and 
Management #395 

Improve, restore, or maintain the ecological functions of a stream and its 
adjacent floodplain and riparian area 

Streambank & Shoreline 
Protection #580 

Treatment(s) used to stabilize and protect banks of streams or 
constructed channels and shorelines of lakes, reservoirs, or estuaries 

Tree / Shrub Establishment 
#612 

Establishing woody plants by planting, direct seeding, or through natural 
regeneration 

Wetland Enhancement 
#659 

The augmentation of wetland functions beyond the original natural 
conditions on a former, degraded, or naturally functioning wetland site 

Wetland Wildlife Habitat 
Management #644 

Retaining, developing or managing wetland habitat for wildlife 

The following practices may also have applicability to the activities that kiaʻi loko implement in and 
around their ponds* 

Contour Orchard and Other 
Perennial Crops #331* 

Planting orchards, vineyards, or other perennial crops so that all cultural 
operations are done on or near the contour 

Irrigation Canal or Lateral 
#320* 

A permanent channel constructed to convey irrigation water from the 
source of supply to one or more irrigated areas 

Rock Wall Terrace #555* A fitted rock wall constructed across the slope to create a farmable area 

Sediment Basin #350* 
A basin constructed with an engineered outlet, formed by constructing 
an embankment, excavating a dugout, or a combination of both 

* = When presented to NRCS as having potential applicability to loko iʻa, the response was that these 
practices are not applicable to loko iʻa, and rather that “We [NRCS] made a distinction between 
fishponds and their immediate borders versus any loʻi or orchard production that may be nearby” (M. 
Chen, personal communication, March 21, 2025). Therefore, though these specific practices may not 
be immediately applicable to activities within the fishpond, for those organizations who also steward 
surrounding ʻāina of which loko iʻa are one part, these practices may still apply. 
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There’s a number of eligibility, applicability, and planning considerations in 

order for a typical farmer to participate in NRCS programs. Moreover, loko 

i'a producers have their own unique considerations. And so, although the 

listed practices have the potential for application, it will heavily depend on 

the site and the operation. (M. Chen, personal communication, March 21, 

2025)  

 

Therefore, NRCS staff advised researchers that if there is a client that is interested in 

seeking NRCS assistance, they should contact their local NRCS field office, in addition 

to the Pacific Islands Area State Office in Honolulu (M. Chen, personal communication, 

March 21, 2025).  

 

One issue faced by Hawaiʻi land managers who utilize NRCS conservation payments is 

that as reimbursement-based programs, participants must have adequate capital up 

front to implement the contracted conservation practice standards. While there are 

some exceptions to this for “historically underserved producers,” this remains an issue 

for producers unable to afford such costs up front on their own (NRCS, n.d.-a) 

Additionally, there may be a lack of applicability of the approved Conservation Practice 

Standards- many of these standards were developed for temperate climates across the 

United States Continent, with very different cultural and environmental factors to the 

islands. To address this, regional PES schemes specific to Hawaiʻi’s natural resource 

managers could be developed. This could take the form of direct payments for 

implementing approved practices or establishing a Hawaiʻi-based carbon trading 

initiative. Kiaʻi and other traditional land managers could take a primary role in 

establishing the indicators by which ES are measured and valued.  

 

Overall, in Hawaiʻi there appear to be roadblocks to accessing carbon markets, due in 

part to the lack of protocols in quantifying the value of ES. In one example, Spatial 

Informatics Group provided Kamehameha Schools, the largest private landowner in the 

islands, with a comprehensive ES integration into their land management and planning 

(Spatial Informatics Group, n.d.). Reportedly, due to a lack of studies specifically 

addressing ES in Hawaiʻi, it was difficult for Kamehameha Schools to evaluate the ES in 

order to participate in such markets. The group worked with Kamehameha Schools to 

develop custom ES categories, a strategic approach to data collection, ES indicators, 

and identify potential ES markets (Spatial Informatics Group, n.d.). However, it is not 

clear whether Kamehameha Schools has participated in carbon markets as of yet.   

 

In 2019, the State of Hawaiʻi Office of Planning published the report Feasibility and 

Implications of Establishing a Carbon Offset Program for the State of Hawaiʻi (Office of 

Planning, 2019). The report found that overall, a carbon-offset program is 
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technically feasible, has limited economic potential, and would provide 

environmental and social benefits. However, careful design and implementation 

are necessary with possible challenges related to limited land availability for 

long-term commitments, accurate measurement, reporting and verification 

systems, and the costs associated with initial establishment of such a program 

(Office of Planning, 2019).  

 

Hawaiʻi-based environmental tech startup The Mālama Project has recently been 

funded to develop a platform utilizing blockchain technology to enable small landowners 

in Hawaiʻi to tokenize and sell carbon credits directly (The Mālama Project, n.d.). Other 

proposals by The Mālama Project include the creation of IoT (Internet of Things) 

sensors for collecting carbon sequestration data and the enhancement of their app 

tailored to small Hawaiʻi landowners and farmers. Both of these proposals aim to 

increase participation in their tokenized carbon credit program (The Mālama Project, 

n.d.).  

 

With this general forward momentum of ES market use in Hawaiʻi, in the future, 

effectively managed loko iʻa may be able to participate in some of these markets. 

However, in order to properly value ES through various PES programs, it will be 

necessary to document and measure ES indicators using standardized 

methodologies.   

The initial categories and indicators proposed for each service in this study (see Figure 

21 on the following page) are a starting point, as best practice is that the development 

of ES indicators should be iterative, in which defining possible indicators are 

accompanied by gathering more information to inform and reassess (Brown et al., 

2014). Each indicator will also then require a means for measurement. By identifying 

and measuring each service, the ways in which kiaʻi manage their spaces can be 

explicitly connected to beneficial outcomes in provisioning ES, and rates of change over 

time can be documented, including ecosystem health prior to and post implementation 

of management practices.  

 

Ecosystem service indicators are “information that efficiently communicates the 

characteristics and trends of ecosystem services, making it possible for 

policymakers [and other decision makers] to understand the condition, trends and 

rate of change in ecosystem services” (Brown et al., 2014, p. 10). 
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In terms of unifying data collection for measuring ecosystem indicators, KUA’s HMLI 

currently conducts an annual survey of network members to collect data on various 

activities including feet of wall restored, numbers and volume of fish and other 

resources harvested, and numbers of volunteers and community members engaged (B. 

Lima, personal communication, 2021-2024). Since this process is already in place, this 

could be an effective initial means to collect more standardized baseline data from 

member loko iʻa to build future ecosystem service frameworks from over time.  

 

Finally, the ES conceptual model and ES poster developed for this project can be used 

immediately by loko iʻa groups as tools for communicating with policy makers, and as an 

educational tool for school groups and the public. These tools are available for public 

use and can be found in Appendix C and Appendix D.  

 

Loko Iʻa Certification Next Steps 

 

Food certification schemes are a market-based tool for rewarding practices that are 

beneficial environmentally and societally, while building consumer confidence in 

production practices (Food and Agriculture Organization of the United Nations [FAO], 

2011). Environmentally sustainable certifications can allow producers to charge a 

premium price for their products, access markets and distinguish their products from the 

plethora of others in the marketplace (Amundsen & Osmundsen, 2020). Setting such 

standards is a means of quality control for both production practices and the products 

themselves. Additionally, from an indigenous food sovereignty perspective, certification 

can protect the integrity and sovereignty of practices, provide a collective voice for 

practitioners, and allow for engagement with wider audiences outside of the indigenous 

group (Hutchings et al., 2018).  

 

For those loko iʻa who are already producing food for sale commercially, existing 

certifications such as Aquaculture Stewardship Council (ASC) and Best 

Aquaculture Practices (BAP) could be attained, though ASC has been found to be out 

of reach economically for all but the largest commercial producers (D. Klinger, personal 

communication, October 31, 2023, Hammarlund et al., 2024). However, were group 

certification for smaller producers to become a possibility, as organic certification has 

done for small producers primarily in the global south, attaining such existing global 

certifications may eventually become more feasible for loko iʻa. Alternatively, 

development of an eco-label that is specific to loko iʻa, as proposed in this study, allows 

for more place-specific standards and for kiaʻi to collectively set the principles by which 

their certification is designed. Should kiaʻi choose to continue pursuing a loko iʻa 

certification scheme, defining and measuring the ES and their indicators will lay the 

groundwork for a certification that rewards positive ES provision.  
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In the Hawaiʻi Aquaculture Market 

Analysis (Wyman & Crowe, 2025) 

companion report to this one, 

researchers tested whether a 

theoretical Native Hawaiian logo 

certifying that traditional practices were 

utilized would hold market appeal 

among Hawaiʻi consumers. Results 

from a conjoint analysis survey 

focused on Hawaiʻi resident 

consumers6 (n = 344) were conclusive: 

even at a higher price point, Hawaiʻi 

consumers prefer Native Hawaiian 

certified seafoods over those 

certified as ‘sustainable’ or having 

no certification (Wyman & Crowe, 

2025). This is a clear indication that 

such a certification, were it to be in 

place, would act as a substantial PES 

program for kiaʻi.  

 

Similar to the ES framework, the LSC and Swette Center researchers recommend that 

the certification principles developed and shown in Figure 24 on the following page 

should be brought to the wider hui of kiaʻi loko and Hawaiʻi traditional land managers 

more generally, for feedback and iteration. In the case of the Māori Hua Parakore 

verification system, principles are purposefully broad so that they may be evaluated in a 

place-based manner, leaving room for community knowledge to guide the way in 

determining whether and how a producer may be upholding the principle in question. 

Similarly, the Loko Iʻa Steering Committee intended for the chosen principles to be 

applicable to the vast diversity of loko iʻa across the pae ʻāina Hawaiʻi in style, 

location, challenges, community, etc., while uniting through shared values. 

Steering committee members also see the potential for this system to have broad 

applicability outside of loko iʻa, relating to practices and foods across the entire 

ahupuaʻa.  

 

 
 
6 While the intent was to capture resident demand, the individual consumer survey participants included 
11 people who resided outside of Hawaiʻi state. 

Figure 23: Preference share of theoretical 
logo / certifications (source: Wyman & Crowe, 
2025) 
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Once the principles / standards have been agreed upon, questions remain as to how 

they would be evaluated in practice, as well as who would do the evaluating. An 

organizing body would be needed to implement the certification. Discussions among the 

research team, including the LSC, recommend that this could take the form of an 

existing nonprofit organization such as KUA and the HMLI network, or a separate, 

distinct entity such as a cooperative business created for this purpose. Once authority is 

established, this body would set guidelines for the application of the standards, 

accreditation, auditing, and monitoring processes (FAO, 2011).  

 

The certifying body will need to address the following, among other remaining 

questions: 

 

● How to incorporate valuation of some of the more intangible aspects of kiaʻi loko, 

including spiritual practice and benefits, and health and wellness for both 

practitioners and community members 

● Defining which types of “products” are eligible for certification- (for example 

terrestrial vs. aquatic foods, fertilizers, arts and crafts, educational curricula, tours 

or experiences) 

● Whether and how to standardize certain allowable practices versus maintaining 

an analysis of each pond on a case-by-case basis 

Figure 24: Loko iʻa certification principles of practice 
(source: authors based on iterative conversations 
with the Loko Iʻa Steering Committee) 
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● How such a venture will be funded, including whether loko groups seeking 

certification will be charged a service fee for costs associated with governance 

and implementation 

● Whether to include a “transitional status” certification for those loko groups 

working towards full certification 

● How to account for environmental pollutants outside the realm of control of kiaʻi 

(the traditional ahupuaʻa system is not currently intact) 

● Whether and how to provision culturally relevant, informed technical assistance 

for pond caretakers to improve practices 

● Education for keiki and community to build value among the general public for 

such a certification 

 

The research team acknowledges that the above ES and certification frameworks serve 

as markers in time of current discussions among LSC participants. Not meant to be 

prescriptive, rather the intention is that these models serve as points of discussion to 

further the defining of collective values and intentions of kiaʻi loko and other traditional 

land managers across the pae ʻāina towards increased food sovereignty and ecological 

and community health.  

Supply Chain Recommendations  

Below is a summary of barriers to traditional Hawaiian fishpond restoration and function 

identified by the LSC and Swette Center researchers, as well as recommended actions 

for addressing such barriers.  

 

Prioritize Community Co-management of Loko iʻa 

 

The passage of House Bill 2626 in the 2024 Hawaiʻi Legislative Session, later Act 124, 

represented a significant step forward in ensuring the prioritization of traditional 

practices for management efforts at state-owned fishponds. Albeit work remains in 

establishing a standardized lease application and programmatic environmental impact 

statement to further streamline the process for leasing and prioritizing the community 

co-management of these ponds. When communities are involved in the management 

and preservation of natural resources, such landscapes thrive, as in the case of 

Community-Based Subsistence Fishing Areas (CBSFAs) leading to higher fish stocks 

(Winter et al., 2000). Further prioritization of such community-driven collaborative 

management arrangements for state-owned fishponds should therefore be pursued, 

both for uplifting Indigenous agency, as well as achieving natural resource conservation 

goals (Winter et al., 2000).  
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Despite this progress made for protecting traditional practices at state-owned ponds, 

historic loko iʻa located on private lands remain at risk for mismanagement. Strategies 

may involve educating landowners on the importance of the historical sites on their 

properties in order to build respect and a desire to protect such spaces in partnership 

with community stakeholders. Placing such spaces into conservation easements, or 

prioritizing fee simple acquisition of these lands for conservation in perpetuity are 

strategies that should be pursued. Standing on legal precedent for protection of 

traditional and customary Native Hawaiian rights, demanding a Ka Paʻakai Analysis for 

proposed privately-owned development projects is another means to ensure protection 

of such spaces.  

 

Protections from Poaching 

 

Poaching from both within and just outside the walls of loko iʻa, in particular loko iʻa 

kuapā, remains a barrier for groups working to restore habitats for native species 

proliferation. Expanding existing permits to include management decisions over 

surrounding ‘buffer’ areas of fishponds would protect the hard-earned gains won from 

successful habitat restoration, indicated by fish populations congregating at the mouth 

of mākāhā to feed.  

 

Additionally, funding for loko iʻa caretakers to help monitor and prevent poaching is 

needed. This could include placing signs and security cameras but could also go 

towards developing educational materials to help build respect and understanding 

among nearby community members. Increased funding for DLNR DAR to monitor and 

impose fines for poaching important native species outside of season is also needed. 

 

Wai 

 

As of time of writing, the Commission on Water Resource Management (CWRM) had a 

recently-confirmed appointee for the position reserved for a person with “substantial 

experience or expertise in traditional Hawaiian water resource management techniques 

and in traditional Hawaiian riparian usage such as those preserved by section 174C-

101” (Commission on Water Resource Management, HRS §174C-7[b], 1987), as legally 

mandated. Neil Hannahs last held this seat, with his second term expiring in June of 

2024. The position remained vacant for nearly a year (Honoré, 2024). Without such 

expertise and perspective represented on the commission, native Hawaiian customary 

rights, including reserving freshwater access for traditional loko iʻa management, lacked 

an informed advocate. After significant conflict between cultural practitioners and 

conservation groups with Governor Josh Green over the vacancy and initial appointee 

choices (Honoré, 2025), Hannah Kihalani Springer was appointed on March 27th, 2025 
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(Office of the Governor, 2025). As water issues grow in importance, ensuring this seat is 

continuously filled will be necessary for continued restoration efforts at fishponds across 

Hawaiʻi. Beyond this, dedicated water advocacy at the legislature and county levels is 

needed.  

 

Native Species  

 

Increased availability of native seedstock is needed to enhance restoration efforts and 

provide a reliable source of seedstock for production. Yet, development of a hatchery 

should not supersede habitat restoration efforts to enhance natural juvenile production 

in the wild. Considering this, hatchery development efforts currently underway should 

coordinate, funding for hatchery development for native species juveniles should be 

prioritized, and research and development efforts fostered. Funding for removal of 

invasive species in Hawaiʻi’s waterways that threaten fragile native species, should also 

be prioritized.  

 

Food 

 

As more loko iʻa reach a stage in their restoration efforts where they are able to harvest 

and feed community, more infrastructure will be needed to ensure food safety. It is 

recommended that more investment is dedicated toward developing shared commercial 

kitchens, not only for loko iʻa, but for food system resilience overall. Collaboration with 

existing food hubs could be one strategy to ensure access to adequate processing 

space. Further investigation into the viability of centralized infrastructure, including a 

depuration facility, is recommended. 

 

For those kiaʻi interested in forwarding strategies around food production and 

distribution, continuing to meet via a working group focused on production and feeding 

the community would be valuable for advancing these collective goals. Feedback from 

kiaʻi loko involved in this project was consistent: the majority of actively 

managed fishponds are not yet ready to pursue production and harvest, either for 

market or for regular sharing with community. The goal should still be to restore 

habitat for dwindling populations of native species and growing ʻāina momona. 

Pushing an agenda focused on maximizing food production is not a responsible use of 

these ponds. Through collaboration via a working group, kiaʻi can ensure that the role of 

loko iʻa in Hawaiʻi’s food system is pono and appropriate.  
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Funding & Value Creation 

 

Accessing state funding would go a long way in supporting the continued restoration 

and operation of loko iʻa. Discussion has been growing around classifying loko iʻa as 

critical infrastructure for habitat restoration, nutrient filtration, and food production. 

Through such classification, loko iʻa groups may become eligible to receive coveted 

state Capital Improvement Project (CIP) funding.  

 

Absent committed state funding, kiaʻi can continue to organize to pursue PES schemes, 

including accessing existing Federal programs such as NRCS EQIP, and developing 

state or regional ones. Through an indigenous values-led certification framework, 

additional income can also be generated. This could also include crafting narratives 

around loko iʻa-certified products and foods that connect with the history and practice of 

kiaʻi loko, thereby increasing the perceived value of the unique ES and products 

provided by fishponds. These efforts will help build the reputation and communicate the 

reliability of these products. More dedicated assistance to loko iʻa for accessing existing 

grant opportunities is also needed.  

 

Education & Storytelling 

 

To support succession in bringing up the next generation of kiaʻi loko and ʻāina 

protectors more generally, continued collaboration with keiki and schools is necessary. 

This includes curricula development, hosting field trips, and more. However, education 

does not need to stop there. Kiaʻi may wish to connect with commercial aquaculture 

producers utilizing contemporary production systems to bring increased awareness to 

aquatic food producers in the islands of the historical and contemporary significance of 

loko iʻa.  

 

Consistent political advocacy from the ahupuaʻa to the state level is necessary to 

ensure that loko iʻa remain top of mind for Hawaiʻi’s policy makers. This includes 

developing language and narratives to better explicate the value and benefits of loko iʻa, 

as well as developing personal relationships with legislators and others to build long-

term support. Crafting narratives about loko iʻa that connect with the history and 

practices of loko iʻa will increase the perceived value of the unique ES and products 

provided by loko iʻa. These efforts will help build the reputation and communicate the 

reliability of these products. 

 

Finally, continuing to collect data on fishponds will be necessary for ensuring their 

current and future protection. This includes researching and documenting the 

functionality of fishponds for future generations.  
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Collaboration & Coordination 

 

Continued collaboration and coordination among kiaʻi loko is necessary for growing the 

movement of practitioners, unifying their voices, and advocating for systemic level 

change. The LSC found the need for developing an “ahupuaʻa training manual” to 

explicate best practices and train up and coming kiaʻi. The development of such a 

document should be inherently collaborative, uniting the manaʻo and ʻike across 

practitioner groups. One means of enhancing collaboration is through a formalized loko 

iʻa cooperative business organization, composed of island and ahupuaʻa-level sub-

groups. Recommendations for the functions of such an organization can be found in 

Appendix A: Loko iʻa Cooperative Organization. Other needs identified by practitioners 

can be found in the comprehensive 2020 Loko Iʻa Needs Assessment (HMLI, 2020).



                                                                                                 
  
                                                                                                  

P a g e  | 76 

 
 
 Conclusion 
Loko iʻa and the people and organizations that steward them are integral parts of an 

ecologically thriving, food-secure Hawaiʻi. There are myriad benefits that such spaces 

provide to the environment and community and the movement to restore loko iʻa is 

strong and growing. Such spaces attract and develop passionate, activated folks who 

are committed to empowering their communities and bettering the future for Hawaiʻi.  

 

While there is broad consensus that such practices and places should be restored, 

valued, and supported, the path forward is not always agreed upon. While loko iʻa are 

one important aspect of a traditional food system, they also serve a broader 

conservation, restoration, and agro-ecosystem management function. To focus solely 

on maximizing the amount of fish or calories produced in these ponds is to miss 

the broader and more important function of loko iʻa- provisioning ES for 

ecological health that supports sustainable food systems for generations to 

come. It is for this reason that the traditional values and practices associated with kiaʻi 

loko must lead the way when establishing priorities for continued restoration moving 

forward.  

 

For those loko iʻa who are at a stage where aquatic food production for market is a 

possibility, barriers across the supply chain remain to be addressed. For those who are 

focused on restoration, education, and cultural perpetuation, barriers in access to land, 

water, funding and other issues also remain.  

 

This research took a new approach towards loko iʻa in regards to their role in Hawaiʻi’s 

food system. Defining ecosystem services and developing a loko iʻa certification system 

are novel strategies meant to measure and communicate the true importance of loko iʻa, 

secure the sovereignty of practitioners, and ensure a values-based path forward. Many 

practitioners agree that it is not yet time to begin harvesting and selling aquatic foods 

from loko iʻa- indicators of health and ecological balance need to be improved first. The 

focus should not be on maximizing production in ponds, but rather to uplift those doing 

this important work and prioritize collaboration to support them in restoring functional 

biocultural landscapes for the people of Hawaiʻi for generations to come.  
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 Appendices 

Appendix A: Loko Iʻa Cooperative Organization 

Cooperative Functions 

ʻIke aku, ʻike mai, kōkua aku, kōkua mai; pela iho la ka nohona ʻohana. 

(Recognize others, be recognized, help others, be helped; such is a family) 

-ʻŌlelo Noʻeau, 1200 (Pukui, M. K. & Varez, D, 2018) 

 

One means by which a loko iʻa verification system could be managed and implemented 

is through a loko iʻa cooperative organization. Such an organization could support 

fishponds in other natural resource management goals along with food production and 

distribution. Cooperatives are “autonomous association[s] of persons united voluntarily 

to meet their common economic, social, and cultural needs and aspirations through a 

jointly-owned and democratically-controlled enterprise” (International Cooperative 

Alliance, n.d.). Composed of members who hold equal decision-making power, such 

organizations are opposed to purely profit-driven companies generally beholden to a 

small number of shareholder-owners (National Cooperative Business Association, 

2022). Cooperatives are particularly beneficial for small-scale producers for sharing of 

equipment and other input purchases, aggregating products, and shared marketing and 

distribution (Theodos et al., 2018). For highly perishable products such as aquatic 

foods, cooperatives can be a means to provide shared infrastructure and market 

visibility, as in the case of nascent aquaculture cooperatives in Maine (Walsh, 2020).  

 

Each loko iʻa is unique, facing a variety of challenges and opportunities based on 

mokupuni (island), ahupuaʻa, land management situation, fresh and seawater access, 

history, and their stage of restoration, among other things. However, where kia‘i loko 

find unity is in their desire to perpetuate Hawaiian cultural practice, to mālama 

ʻāina, contribute to food security, and educate youth and the community. A loko iʻa 

cooperative organization could support the continued operation of loko and the 

organizations that steward them, while allowing kiaʻi to continue to focus on the work of 

their unique operations and communities.  

 

Our steering committee members agreed that collaborative efforts should be coming 

from the hui, by the hui, and for the hui. With each loko organization contributing 

something towards collaboration, whether it be sharing physical resources available 

from their ponds, to sweat equity towards shared goals. A cooperative organization will 

function best if participants are actively engaged in a reciprocal relationship with such 
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an organization and its membership. 

 

It will be imperative for a loko iʻa cooperative to have a clear and concise mission 

statement with strong and simple core values. In establishing these core values, the 

organization can protect its members from other groups that may not be values-aligned. 

Collaborating to establish these core values will be imperative to establish buy-in from 

the larger community of kiaʻi loko. These core values would serve not to over-regulate 

or limit individual loko groups who know what is best for their place, but rather to protect 

kiaʻi and the organizations that steward these spaces from outside interests. Island-level 

‘chapters’ or sub-groups could collaborate and meet regularly. This can help to facilitate 

collaboration among chapters across islands.  

 

Below, we explore the various functions that a loko iʻa cooperative could fill. These are 

organized by three overarching functions: 1. providing services, 2. regulatory 

functions, and 3. data collection and representation.  

 

Services 

Communication, Coordination, and Consensus-Building 

Engaging member kiaʻi in communication with regular meetings and workshops to 

discuss ideas, address questions, and foster collective approval should be foundational 

to a loko iʻa cooperative. Policies should be collectively agreed upon, including what 

stories are told via marketing communications, community and capacity building 

strategies, and verification standards. Accountability to each other should be 

emphasized.  

 

Aggregating, processing, and distribution of product 

As each loko iʻa entity specializes in growing and harvesting what suits their pond 

environment best, the cooperative organization could help to coordinate diverse ponds 

growing various species. This could include streamlining the processing and distribution 

of food and other products from member loko iʻa groups. By pooling resources and 

coordinating efforts, the cooperative can ensure that products are processed efficiently 

and distributed to broader markets. This helps reduce costs for individual loko iʻa 

organizations and ensures that products meet high quality standards before reaching 

the market. 

 

A key role is to implement quality control and assurance, ensuring that products grown 

and distributed are safe for consumption. This may include providing access to 

infrastructure for cleaning and processing seafoods such as depuration tanks for 
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bivalves. The cooperative can also assure buyers of the benefits of loko iʻa products, 

such as rigorous production practices and safety standards, stable pricing, and regular 

availability. 

 

There have been previous attempts at shared sales efforts, such as the idea of an 

‘ahupuaʻa booth’ at an Oʻahu-based farmers’ market, where multiple natural resource 

stewardship organizations (not limited to only loko iʻa) could sell their products 

collectively (K. Kotubetey, personal communication, October 13, 2023). This approach 

could be revisited and would help ensure that there is enough product available to meet 

market demands and reduce the burden on individual loko iʻa organizations to manage 

the entire supply chain on their own. 

 

Storytelling, Marketing and Branding 

Storytelling is vital to communicate the environmental and community benefits of loko iʻa 

to government officials, decision makers and the general public. It is also a necessary 

strategy to differentiate loko iʻa products from other types of aquatic foods, including 

those produced in contemporary commercial systems. Though food production is one 

aspect of what loko iʻa provide, their ecological role should be emphasized. Practitioners 

highlighted the need for effective storytelling to communicate the unique cultural, 

historical, and environmental significance of loko iʻa. A cooperative organization could 

help to fulfill this function. This would involve crafting narratives that connect with the 

history and practices of loko iʻa, thereby increasing the perceived value of the unique 

ES and products provided by loko iʻa. These efforts will help build the reputation and 

communicate the reliability of these products. 

 

Practitioners understand the importance of crafting and communicating the narrative 

around loko iʻa. They noted that a cooperative serving this function would free them up 

to continue to focus on the work they love best- caring for loko iʻa spaces on the ground.  

 

This function could include: 

● Establishing a place in the market for loko iʻa through acting as a collective 

representative  

● Creating an identity and building reliability for loko iʻa products through brand 

separation and emphasizing uniqueness  

● Managing the brand verification / certification standards 

o Additionally, once the branding is implemented, analyzing how it is being 

received in the marketplace 



                                                                                                
  
 

P a g e  | 98 

 
 
 

● Defining and telling the story of Indigenous aquaculture in Hawaiʻi and 

communicating what those practices and values are that consumers are 

supporting when they purchase loko iʻa products   

● Developing high-quality videos and other media to communicate the benefits of 

loko iʻa 

 

Grant Writing & Tracking 

Securing funding through grants is crucial for the sustainability of loko iʻa and the 

organizations that steward them. A cooperative could offer grant writing services to 

assist practitioners in accessing financial resources for restoration, management, and 

other activities. The cooperative could also apply for larger, collective grants that benefit 

all loko iʻa cooperative members.  

 

This function could include: 

● Acting as a central resource for seeking and applying for grants, including 

conducting research and tracking potential funding streams 

● Facilitating coordinated grant applications between organizations  

● Serving in an administrative capacity once grants are received, including tracking 

and reporting 

 

Water Access & Advocacy 

Some loko iʻa face challenges due to the lack of freshwater, which has been disrupted 

by development and other factors. Access to this resource is vital for the health of loko 

iʻa. It would therefore be beneficial to have an entity that could advocate for policies and 

projects that restore or enhance freshwater access to loko iʻa, ensuring that these 

systems can function effectively. Through research and advocacy, a loko iʻa cooperative 

could act as a collective voice for members to ensure access to this necessary resource 

for today and the generations of kiaʻi loko to come.  

 

This function could include: 

● Negotiating with government agencies or other stakeholders to secure these 

resources 

● Crafting or advocating for policies that support freshwater access  

 

Land Access & Advocacy 

Kiaʻi gain access to loko through various routes. A central organization well-versed in 

the different strategies for accessing the lands housing loko iʻa, as well as preserving 
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and protecting the lands surrounding them, would be a valuable service to support the 

continued restoration efforts of kiaʻi.  

 

This function could include: 

● Advocating for the protection and conservation of lands, including through 

conservation easements and other avenues 

● Providing assistance in navigating:  

o Working with landowners, government agencies, and communities to 

secure the necessary land for loko iʻa restoration and operation  

o Land use policies  

o Securing leases 

o Purchasing land 

● Pooling resources to invest in land that benefits multiple loko iʻa organizations 

● Advocating for policies that protect loko iʻa from encroaching development and 

ensuring that land use supports traditional practices 

 

Permitting Support 

Navigating permitting processes can be complex and time-consuming. A cooperative 

organization could provide support in understanding and obtaining necessary permits, 

including those related to water use, construction, and environmental compliance.  

 

This function could include:  

● Offering guidance on compliance with local, state, and federal regulations 

● Acting as a liaison for ponds with DLNR, U.S. Army Corps of Engineers, county 

planning offices, and other regulating and permitting organizations.  

 

Seedstock 

As kiaʻi address the environmental factors that limit the natural recruitment of pua 

(juvenile fish) to their loko, hatcheries can help to fill the gap to provide seedstock. A 

central organization could help to coordinate seedstock variety and distribution. 

Additionally, for those loko iʻa wishing to move into production of aquatic foods, 

predictable availability of seedstock would ensure a consistent supply and help 

standardize the quality of the products raised. 

 

This function could include: 

● Producing and distributing seedstock from the co-op to member loko iʻa 

● Coordinating seedstock production and distribution from and between loko iʻa 

● Facilitating discussion and agreements on prioritized seedstock species 
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Education, Training, & Knowledge Sharing 

Education and training are key to building the next generation of kiaʻi loko. The 

cooperative could offer training programs for both existing practitioners and newcomers, 

including on topics like traditional practices, modern techniques, and sustainable 

management strategies. This could also include creating opportunities for professional 

development, such as workshops, certifications, and knowledge exchanges with other 

practitioners. Other offerings might include professional development opportunities to 

commercial aquaculture operations wishing for authentic connection with Hawaiian 

cultural values and practices around Indigenous aquaculture.  

 

This function could include: 

● Acting as a knowledge repository through developing an “ahupuaʻa training 

manual” or other guidance for pono loko iʻa / ahupuaʻa management practices 

● Facilitating knowledge sharing among loko iʻa 

● Offering or coordinating more formal trainings, workshops, or certifications to kiaʻi 

● Offering professional development opportunities and trainings for commercial 

seafood producers, teachers, or other professionals interested in learning more 

about kiaʻi loko practices  

 

Regulatory Functions 

 

Production Certification for use of the Loko iʻa Brand/Logo 

The cooperative could oversee the loko iʻa brand verification process to ensure the 

safety and quality of the various species and products, differentiate products in the 

marketplace, add value, and ensure consumer trust. Cooperative members could take 

turns in being a part of the inspection process, so that the process remains in the hands 

of cooperative members. We acknowledge the Māori Hua Parakore framework as a 

model of how such a certification can be Indigenous led through community consensus 

on which producers align with the certification standards (Hutchings, et al., 2012).  

 

This function could include:  

● Regular inspections of loko iʻa wishing to receive certification 

● Re-certification  

● Ensuring and enforcing adherence to certification standards 
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Enforcing Kapu (customary prohibitions) 

Tasked with certifying organizations and products under the loko iʻa logo, regulatory 
functions may include enforcing kapu on certain species or practices that are agreed 
upon by the collective.  
 

This function could include: 

● Communicating kapu guidelines and the reasoning behind them with members 

and the general public, especially communities surrounding loko iʻa 

● Advocating for state and federal policy that align with the different kapu 

● Creating educational communication materials (e.g. signs, posters, pamphlets, 

press, media). 

● Organizing a “neighborhood watch” approach to enforcement 

 
 

Data Collection & Representation 

 

Political Advocacy & Representation  

The cooperative could serve as a unified voice for loko iʻa practitioners, advocating for 

policies that support loko iʻa restoration, sustainability, and cultural practices. Such a 

role would ensure more collective impact for kiaʻi This could include lobbying for 

funding, access to resources, and legal recognition of traditional practices. Political 

advocacy would help ensure that the needs and perspectives of kiaʻi practitioners are 

represented in decision-making processes at local, state, and federal levels. The 

organization should maintain political relationships to fulfill its political kuleana 

(responsibility, privilege). 

 
 

This function could include: 

● Organizing cooperative members towards common policy goals 

● Providing a voice and showing presence at the legislature, including through 

crafting bills and providing testimony  

● Training younger kiaʻi who are passionate about advocacy through providing 

background knowledge, preparation and support in building relationships 

including understanding who the players are in the legislative process  

● Honing in on short, clear, simple legislative goals and messages 

● Ensuring kiaʻi representation at various annual conferences such as the 

Conservation Conference, and Hawaiʻi Agriculture Conference 

● Building and maintaining relationships with federal agencies including the 

Department of the Interior, US Fish and Wildlife Service, National Oceanic and 

Atmospheric Administration (NOAA) and more 



                                                                                                
  
 

P a g e  | 102 

 
 
 

● Act as a representative in the UH Sea Grant-sponsored Aquaculture 

Collaborative and other venues for collaboration among the wider commercial 

aquaculture community 

 

Data Collection & Coordination 

Effective management of loko iʻa requires accurate data collection and communication. 

The cooperative could coordinate data collection efforts, analyze trends, and 

disseminate findings to all member loko iʻa entities. This data could be used to improve 

management practices, support advocacy efforts, and demonstrate the value of loko iʻa 

to external stakeholders. Coordinating data collection and communication across 

multiple loko iʻa groups is important for understanding the broader impact of these 

systems. The cooperative could standardize data collection methods, ensuring that all 

members are collecting comparable data on water quality, species diversity, and other 

key indicators. This data could then be used to advocate for the value of loko iʻa and to 

inform best management practices across the network. 

 

This function could include 

● Surveys: Conduct data-driven surveys with multiple-choice questions to gather 

information about the types of species produced, production metrics, and interest 

in joining a loko iʻa cooperative. Address survey respondents and work on 

engaging those who did not respond. 

 
By fulfilling the functions of providing services, regulation, and data collection and 

representation, a loko iʻa cooperative could greatly enhance the ability of practitioners to 

manage their loko iʻa sustainably, connect with markets, and ensure the perpetuation of 

traditional practices for future generations. While HMLI has provided much of these 

functions since the first group of kiaʻi gathered informally in 2014 (KUA, n.d.-c), a 

cooperative would provide a more formal structure for collaboration and resource 

sharing. It is our hope that the above serves as a contribution to ongoing discussions 

among kiaʻi towards increased collaboration and organization.  
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Appendix B: English Approximations of Hawaiian Words 

Table 8: Nā hua ‘Ōlelo Hawai‘i / Hawaiian words used in this report and their 

corresponding English approximations.  

Hawaiian word English approximation 

‘ai food, to eat* 

‘āina land, earth, that which feeds* (Boggs, 1977; U.S. National Park Service, n.d.) 

‘āina momona rich, fertile lands (‘Āina Momona, n.d.-a; Luʻukia Nakanelua, 2024) 

‘ama‘ama striped mullet, Mugil cephalus* 

‘anae fully grown Mugil cephalus* 

‘auwai irrigation ditch, canal* 

‘ike to know, to perceive, understanding* 

‘ike kūpuna ancestral knowledge  (Kamehameha Schools, n.d.) 

‘o‘opu varieties of Lentipes concolor (DLNR, 2015) 

‘ohana family* 

‘Ōlelo Hawai‘i Hawaiian Language (Hawaiian Language College, n.d.) 

‘ono tasty, to enjoy the taste of something* 

‘ōpae types of shrimp* 

‘ulu breadfruit, Artocarpus altilis* 

aho cord* 

ahupua‘a 
Native Hawaiian land division and resource management system extending from 
the mountains to the sea in a watershed* 

aloha ‘āina 
deep love for the land, sea and people (Native Hawaiian Place of Learning 
Advancement Office, n.d.) 

ānuenue rainbow* 

ea sovereignty, independence; life or spirit; to rise* 

hīhīwai endemic grainy snail, Neritin[a] graposa* 

hui association, group, team; or to join, unite* 

i‘a marine animals such as fish* 

kahawai freshwater stream or gulch* 

kai sea* 

kalo taro, Colocasia esculenta* 

kanaka/kānaka human person, people* 

Kānaka ‘Ōiwi Native Hawaiians* 

kānāwai laws, decrees* 

kapu cultural prohibition, sacredness* 

keiki child* 

kī/tī Cordyline terminalis* 

kia‘i caretaker, guard* 

kia‘i loko fish pond guardian/manager/caretaker/steward??* 
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kilo culturally informed observation* 

kōkua provide help* 

kuapā fishpond wall* 

kūleana privilege, right, responsibility* 

kupuna/kūpuna elder/s, grandparent/s* 

Iā day; sun* 

lau hala leaf of the pandanus usually employed for weaving* 

laulima cooperation, collective action* 

lawaiʻa fishermen 

limu seaweed; aquatic plants* 

lo‘i wetland terraces predominantly for the cultivation of taro, Colocasia esculenta* 

loko pond, lake, enclosed body of water* 

loko i‘a fishpond* 

mai‘a Musa/banana varieties* 

mana supernatural or divine power 

mākāhā sluice gate for fishpond* 

makai seaward* 

makua/mākua parent/s, parental generation* 

mālama to care for* 

mālama ‘āina to care for the land (Office of Hawaiian Affairs, n.d.) 

mana* spiritual power; authority* 

Mana‘o thoughts, ideas* 

mauka inland, towards the mountains* 

mea ‘ai food* 

moi threadfish, Polydactylus sexfilis* 

moʻokuauhau genealogy* 

mokupuni island* 

momona fat; fertile; sweet* 

mo‘olelo traditional orally transmitted stories and histories* 

nenue species of chub, Kyphosus bigibbus, K. vaigiensis* 

oli chant* 

pae ‘āina archipelago* 

pilina relationships, connection* 

pōhaku stone* 

pono goodness, appropriate, proper* 

pua ‘ama mullet fingerling, Mugil cephalus* 

uhauhumu 
pōhaku 

traditional Native Hawaiian stone stack construction (Kumukahi, n.d.) 

wahine/wāhine woman/women* 

wai freshwater or liquid other than seawater* 
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An *asterisk denotes definitions found in Nā Puke Wehewehe ʻŌlelo Hawaiʻi (Nā Puke Wehewehe 
ʻŌlelo Hawaiʻi, n.d.). 

Appendix C: Loko Iʻa Ecosystem Service Conceptual Model 
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 Appendix D: Loko Iʻa Ecosystem Service Poster 
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