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ABSTRACT  

This thesis explores the interpretation of astronomical associations in the reconstructed 

heiau of HǕpaialiᾶi in the ahupuaᾶa of Kahaluᾶu. HǕpaialiᾶi sits in the Kona district on the 

western shore of Hawaiᾶi Island and is one of several heiau in an important chiefly center. Its 

restoration, beginning in 2007 through the efforts of Kamehameha Schools (KS), was based on 

archaeological and historical research to identify foundation stones and surface features. 

Developing a holistic framework for interpreting the orientation of features and walls involved 

using standard archaeoastronomy alongside Indigenous methods, such as kilo, and personal 

experimentation through observations of seasonal astronomical patterns. These observations 

helped re-establish how HǕpaialiᾶi Heiau could function as a ritual calendar and restore the siteôs 

active role in contemporary Hawaiian cultural practices, from practicing Hawaiian ritual to 

strengthening community bonds through Hawaiian heritage.  
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HOᾶOLAUNA - PREFACE 

My name is William D. MǕhealani Pai. I am the son of William KahakȊᾶi Pai Jr., an 

ᾶǾpelu fisherman of ᾶǔiǾpio HonokǾhauiki, who is the son of William ᾶǽpelu KahakȊᾶilani Pai 

Sr., known for swimming with sharks, and the first to swim the Molokaᾶi channel in 1939. He is 

the son of Leimakani Pai, who served as an informant for John F. G. Stokes during Stokesôs 

heiau research expedition at Hale o Kapuni Heiau, Kawaihae. Leimakani Pai is the son of 

KǕnehaku, who is the son of Pae, who is the son of KeawekȊloa. KeawekȊloaôs daughter Pae 

wahine formed a union with KahikȊonamoku, whose son is MǕhoe ᾶElua, whose son is 

KǕloakukahiluᾶuloa. KǕloakukahiluᾶuloaôs son is KahulamȊ and an informant to Reinecke 

(Rosendahl 1989:10) in the 1930s, whose moᾶopuna is Mitchell Mikiala Fujisaka, who assisted 

Henry E. P. Kekahuna in the creation of the 1952 map of Kahaluᾶu Beach. Kekahuna resided and 

engaged with the sites of Kahaluᾶu and Keauhou. My right to access sacred spaces comes from 

these great kȊpuna who knew the sites of Kohala and Kona intimately.  

 I offer the reader these family connections and experiences to explain my positionality. 

They have provided me with the foundation for my journey through the restoration efforts at 

HǕpaialiᾶi Heiau in Kahaluᾶu, which is the setting for my thesis. During the late 1980s, I enjoyed 

attending family reunions. I became more attuned to our familyôs moᾶokȊᾶauhau (genealogy), the 

many moᾶolelo (stories), and the many faces representing the different lines of our ᾶohana on 

Hawaiᾶi Island. At that time, I was a competitive surfer in Kona and worked intermittently in the 

construction trade with my dad. When construction slowed, my dad and I worked for his younger 

brother, Uncle Philip Kahalewai Pai, earning extra income by building rock walls. Uncle Phillip 

was an old-school master stonemason. Although that type of work was demanding, especially 

when working for ᾶohana, I enjoyed building rock walls and the pay. I was also a part-time 

commercial fisherman and crew member aboard a glass-bottom boat, playing music.  
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Occasionally, in the 1980s, I was a lei greeter at the Keauhou Beach Resort and Kona 

Lagoon Hotel. I recall first seeing a copy of Kekahunaôs 1952 map of Kahaluᾶu, with all its wahi 

pana (storied places) displayed on a wall near the lobby of the Keauhou Beach Resort during this 

era, revealing the former complexity of the ancient cultural landscape in which the hotel had 

been built. From the front lobby, visitors would have a scenic view of the nearby shoreline, 

leaving them with a lasting impression from the elevated porte-cochère entryway. From this 

vantage point, looking southwest, the overgrown stone ruins of HǕpaialiᾶi Heiau were visible, 

and just beyond lay an elevated concrete walkway that once led visitors to the stone ruins of 

KeᾶekȊ Heiau.  

When the kai (ocean) was mǕlie (calm), I would go holoholo (walk about) the shoreline 

with my ᾶupena (net) to check out the local schools of iᾶa (fish). Back then, I used to get chicken 

skin whenever my back faced inland towards the heiau. In the 1980s-1990s, I resided at 

ᾶǔiᾶǾpio-HonokǾhauiki, North Kona, which is now a National Historical Park, lands where my 

ᾶohana and ancestors were born and lived (Kelly 1971). During the early 1990s, I was also 

involved in opposing a proposed resort development along the Kohaneiki ahupuaᾶa shoreline, in 

an effort to protect our traditional native subsistence fishing practices to hana (harvest) ᾶǾpaeᾶula, 

resulting in a landmark decision known as PASH (Public Access Shoreline Hawaiᾶi 1995). In 

addition to working and living a subsistence lifestyle, I worked with my ᾶohana to educate the 

local community and visitors. Like my parents and tȊtȊ mǕ (folks), I began the long, sometimes 

lonely journey of caring for our cultural and traditional religious practices. My family and I 

worked at repairing the heiau and fishpond walls because that is what the older generation did.  

In 1995, I, along with my ᾶohana and other Native Hawaiian educators and cultural 

practitioners, created a two-week Hawaiian immersion program for youth called KȊkulu 

Kumuhana o HonokǾhauiki. Native Hawaiians and non-native students would live on-site with 
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our ᾶohana and learn the different types of fishing, mele, and chants as part of a fishing lifestyle 

at ᾶǔiᾶǾipio-HonokǾhauiki. At the end of the program, students would participate in their hǾᾶike 

and invite their families to share and demonstrate what they learned. The program became so 

successful that we began hosting community groups year-round, and it fostered a deep sense of 

value within the ᾶohana that grew into valued community relationships.  

In 1994, I was called upon by Aunty Josephine Nahale-Kamoku, a descendant of 

Kahaluᾶu, to assist her with a group of teen learners. Aunty Josephine worked in the kitchen and 

as a musician at the Keauhou Beach Resort, alongside her family, at evening events. At the time, 

she was also involved with the NǕ Pua Noᾶeau Super Enrichment Saturday program at Kahaluᾶu 

Beach Park. At Aunty Josephineôs request, I worked with a group of young teens while she 

worked with the much younger keiki near the pavilion. With a group of teens in tow and having 

some knowledge from the Kekahuna map of Kahaluᾶu, we headed southwards to the heiau of 

Kapuanoni. After offering a prayer at the heiau, I instructed the teens in the Hawaiian method of 

measurement using anana. This method calls for spreading both arms with the fingertips 

extended and is generally considered a ñfathom,ò approximately 6 ft.. As a youth, I learned this 

method from my dad while preparing our fishing gear. We were able to follow the general layout 

of the foundation stones of the heiau and continued to measure the heiau of HǕpaialiᾶi and 

KeᾶekȊ.  

After that time, I began having more meaningful interactions with many of the óohana of 

Kahaluᾶu. Around 1992, I met with a community organizer named Adatchie Kalehua 

Makanoenoe Eaton, well known as ñDutchie,ò whose native Hawaiian community group was 

preparing to host the 1993 annual Kahaluᾶu Makahiki (an ancient festival that begins with the 

rising of the Hawaiian constellation Makaliᾶi, and lasts about four months). The group sought my 

assistance in conducting a ceremony to wehena (open) their annual Makahiki event. Although it 
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was a very chaotic time for my ᾶohana and me as we dealt with the National Park Service, my 

passion was to serve. I informed the host group that I have conditions to be met: the event should 

be culturally focused and under kapu (restrictions), alcohol was not allowed, and I would ask 

permission from kȊpuna who are from Kahaluᾶu. They agreed.  

Following my meeting, I walked a short distance to the hale (home) of the Alapai ᾶohana, 

descendants of the KahulamȊ lineage, who once lived on the site of the former Kona Lagoon 

Hotel before it was built. There, I met TȊtȊ Makaleka Alapai, the mother of Elizabeth Velma 

Alapai Kauahi, Ralph Alapai, Herbert Alapai, and John Alapai. I asked TȊtȊ Makaleka for her 

permission, which she provided. Committed to the event, my ᾶohana and I remained focused and 

under kapu, adhering to the protocols that we put in place.  

Early the next morning, dressed in traditional regalia, we gathered by the ancient temple 

of Puᾶuoina in ᾶǔiᾶǾpio-HonokǾhauiki, where our ancestors are buried. We then petitioned our 

ancestors for a safe journey and a successful ceremony, accompanied by a hoᾶokupu (offering), 

and, walking barefoot, made our way over fourteen miles to Kahaluᾶu Beach Park. Along the 

way, in chant form, I intentionally asked permission at the ahupuaᾶa boundaries of Kealakehe, 

KeᾶahuᾶolȊ, Lanihau, Moeauoa, KeopȊ, Honuaᾶula, Hienaloli, Auhaukeaᾶe, Puaᾶa, WaihǕ, 

Kahului, Puapuaᾶa, Holualoa, Kaumalumalu, PǕhoehoe, Laᾶaloa, KapǕlaᾶalaea, and finally, 

Kahaluᾶu. These ahupuaᾶa were the homes to many wahi kapu (sacred places). To name a few, in 

Kealakehe, there is the Hale o Lono, also known as MakaᾶǾpio; in Lanihau, there is Ahuᾶena; in 

Holualoa, there are the Keakealaniwahine and KeolonǕhihi complexes, Hale Peᾶa, Hale ᾶǔᾶama, 

Hale Kaᾶili, KǕnekaheilani; in Kahaluᾶu, there is KȊᾶemanu, ᾶǽhiᾶamukumuku, HalelǕᾶau, 

ᾶAlainamona, Kapuanoni, HǕpaialiᾶi, Hale o Papa, KeᾶekȊ, MǕkoleᾶǕ, Papakoholua, PǕ-oᾶumi, 

and Keahiolo. These places are not obvious to an uninformed modern observer. For example, the 

ruins of Helani Church sit atop the luakini heiau of ᾶǽhiᾶamukumuku, and only by immersing 
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oneself in the cultural history can one appreciate this ancient landscape. That physical and 

ceremonial journey in 1993 connected me with the community in ways seen and unseen, not 

knowing that I would return later in 2006 to lead the restoration efforts of the coastal heiau of 

Kahaluᾶu. As a native Hawaiian descendant and cultural practitioner, my personal experiences 

during this extended time of research helped build faith and confidence in this endeavor and 

strengthened my conviction in the value of this effort. Through my ᾶohana, I assert my claim and 

invoke my ancestral rights to access the wahi kapu of Kahaluᾶu.  

 Hawaiian words are not italicized, but commonly used words appear in a glossary 

(Appendix A) for those who are not familiar with the terms. All photographs, unless included 

herein, are my own unless otherwise indicated. 



 

CHAPTER 1 ï CULTURAL RENAISSANCE, RESTORATION, AND THE WAHI KAPU 

OF HǔPAIALIᾶI 

HǕpaialiᾶi is a pre-Christian heiau (place of worship) on the North Kona coast of the 

Kahaluᾶu ahupuaᾶa (traditional Hawaiian land division) on Hawaiᾶi Island (Fig. 1). For much of 

the 20th century, it has been in ruins. By the early 1970s, it had been encroached upon by the 

Keauhou Resort area (Emory et al. 1971), comprising a 2,400-acre fully integrated destination 

resort community about five miles south of Kailua-Kona town, extending into both the Kahaluᾶu 

and Keauhou ahupuaᾶa (Figs. 2 and 3). It is part of a huge complex including multiple heiau, yet 

very little historical data or even moᾶolelo explain what the various heiau were used for. 

Furthermore, it has been heavily eroded from years of storm damage. While physical erosion and 

colonialism are relatively self-explanatory causes of information loss, the iconoclastic end of the 

kapu system in 1819 in Hawaiᾶi (Kamakau 1992:219-228) adds a third layer to the cultural loss. 

The kapu system was a comprehensive set of religious laws, or kǕnǕwai, that governed ancient 

Hawaiian society. The remaining vestiges of HǕpaialiᾶi are in plain sight; however, little has 

been passed on beyond two 20th century mapping projects (Kekahuna 1952; Stokes 1991) and a 

few mentions in community interviews or brief notes by other scholars. Years of neglect, 

precipitated by time, colonialism, and the abolition of the kapu system, have all contributed to a 

loss of knowledge about the heiau. 
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He ui a he nǭnau (A Research Question): 

Hiki iǕ mǕkou ke ᾶimi i nǕ pili kilo lani a nǕ kuhikuhi puᾶuone i hoᾶohana ai no ke kukulu ᾶana i ka 

heiau ᾶo HǕpaialiᾶi? (What conclusions can be reached about potential astronomical associations in 

HǕpaialiᾶi Heiauôs design?)  

 

Despite the information loss discussed above, it is still possible to learn about our 

ancestorsô intentions by being makaᾶala (paying careful attention) to how they built the site and 

oriented its features. One possible interpretation is that some of the heiau features are 

intentionally aligned with astronomical events, as others have suggested in other cases (Liller 

2000a, 2000b; Henry 2022:15-19; Kirch et al. 2024:85-89). This thesis documents and restores a 

process that began in 2007 and aims to develop a community-based methodology to identify 

potential astronomical associations embedded in the heiauôs design. It will address the steps 

taken during its revitalization, both physical and through the synthesis of ñkiloò, a Hawaiian 

concept focused on the careful and extended observation of astronomical patterns. In addition to 

standard archaeoastronomical observations, community engagement was fostered through 

extended participation in cultural practices and personal experimentation, all of which helped 

inform the interpretation of ancestral knowledge about the site. This holistic approach centers on 

building a Native Hawaiian methodology for site interpretation, focusing on my community 

engagement with the generational residents of Kahaluᾶu and Keauhou. 

Chapter 1 presents the purpose and structure of my experiential learning journey that led 

up to the events surrounding the restoration and post-restoration of HǕpaialiᾶi Heiau. In Chapter 

2, I discuss my fieldwork methodology, including archaeoastronomy, experimentation through 

kilo (ethnoastronomy), and immersing the study within the community. Chapter 3 contains the 

results of the combined methods, including observations that support the interpretation of 
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Hapaialiᾶi as an astronomical calendar. Chapter 4 contains a discussion and conclusions on the 

value of combining these too-often disparate approaches to learning about Hawaiᾶiôs past. 

 

Fig 1. Aerial LiDAR map of Kahaluᾶu archaeological landscape. The long yellow features are walls 

within the Kona Field System. The black-and-yellow stars represent other heiau. (Image courtesy of 

SWCA 2021.)  

 

 

Fig 2. 1970s aerial view of Kahaluᾶu resort development from the northeast of the property. The Keauhou 

Beach Resort Hotel is in the foreground, and the Kona Lagoon Hotel is in the background. The heiau are 

dwarfed along the shoreline. (Photo in authorôs collection.) 
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Fig 3. Early 1960s aerial photo of the undeveloped Kahaluᾶu coastline. (Photo courtesy of Bill  Carlson.) 

 

HǕpaialiᾶi is within an ᾶili ᾶǕina, or a smaller segment of an ahupuaᾶa, that is surrounded 

by chiefly residences. HǕpaialiᾶi means ñthe elevated chief.ò The word ñheiauò means to ensnare 

time, and in Hawaiᾶi is generally used to refer to ritual places of offering, much like the term 

ñmaraeò is used to refer to similar features in other parts of Polynesia (Pukui and Elbert 

1986:64). When the phrase ñheiauò is deconstructed, it forms hei and au. The word hei means to 

snare, ensnare, entangle, or catch in a net, and au means a period of time, age, era, or the passing 

of time (Pukui and Elbert 1986:64). Noted chiefs and chiefesses associated with this sacred 

Kahaluᾶu shoreline landscape include Kaleikini, Kalaunuiohua, Waᾶahia, a kǕula wahine or 

prophet priestess (Cordy 2000:188; Malo 2006:191), Lǭloa, MǕkoleᾶǕ, Kepakaᾶiliᾶula, ᾶUmi, 
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Lonoikamakahiki, KamalǕlǕwalu, Kalaniopuᾶu, Keᾶeaumoku, Kamehameha I, and Kuakini 

(Kekahuna 1952).  

HǕpaialiᾶi Heiau (State Inventory of Historic Places 50-10-37-3817) is part of the 

Kahaluᾶu Historic District (50-10-37-4150) and is listed on the National Register of Historic 

Places (NRHP). The site is within a 23-acre parcel (TMK [3]7-08-013:43) that includes four 

other heiau. In adjacent parcels, there are more heiau and remnants of an extensive agricultural 

system often referred to as the ñKona Field Systemò (Rosendahl and Walker 1989; Walker and 

Rosendahl 1989; Allen 2001; Lincoln et al. 2014; McCoy et al. 2017; Kirch and McCoy 

2023:162). Long walls known as kuaᾶiwi demarcate the field system (Fig. 1) where some 

cultigens, such as ᾶuala (sweet potato, or Ipomoea batatas), were planted on the raised beds, and 

others, such as ᾶulu (breadfruit, or Artocarpus altilis) and dryland kalo (Colocasia esculenta), 

were planted in the intervening spaces, to create an abundance of lauᾶai (produce). Across from 

the Kahaluᾶu Beach Park and within short walking distance was a cave with over 1.5 m of 

midden on the floor where individuals supporting the chiefly community regularly ate shellfish 

and small fish from the reef while refurbishing koᾶi, or stone adzes (Hay et al. 1986; Mills et al. 

2011:82).  

A particularly informative map of Kahaluᾶu Bay, drawn by Henry E. P. Kekahuna 

(1952), identifies a storied landscape of cultural significance, characterized by a concentration of 

ritual architecture (Fig. 4). But even more heiau lie just beyond the boundaries of what Kekahuna 

drew, such as ᾶOhiᾶamukumuku (a major luakini heiau) which is just to the northeast of the 

boundaries of Kekahunaôs map. Other nearby heiau include LǕhae and Keawemua, Hale LǕᾶau, 

and the Alainamona heiau to the north. To the south are PǕ-o-ᾶUmi, Papakoholua, and Keahiolo. 

Near the southern boundary of Kekahunaôs map is the once storied residence of Lonoikamkahiki, 
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also known as ᾶUmi Hale, which was largely destroyed in 1979 by the construction of the 

Keauhou Surf & Racquet Club time-share condominiums.  
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Fig 4. Map of Kahaluᾶu by Henry E. P. Kekahuna (1952). (Courtesy of Bishop Museum.) 
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HǕpaialiᾶi Heiau was constructed seaward of todayôs high-water line, now surrounded by 

the ocean during high tides. For our modern Hawaiian community, particularly our youth, 

HǕpaialiᾶiôs history has been largely out of reachða symptom of the settler-colonial eraôs 

dismantling of Hawaiian knowledge, as the site fell into decay amid a tourism-dominated 

landscape. Some early 20th-century residents (including direct descendants of priests who were 

in charge of the heiau) had heard that the heiau was for prayers only and built by a kahuna 

named Maᾶa from Maui, who had later left for Kauaᾶi (Kekahuna 1952; Stokes 1991:73). While 

scattered information has been garnered from archaeological studies, two written accounts of 

HǕpaialiᾶi Heiau ï those of John F. G. Stokes (Stokes 1991) and Henry E. P. Kekahuna (1952)ð

remain foundational. 

From oral traditions, the time of Maᾶa can be interpreted in various ways. Henry E. P. 

Kekahuna (1952) interpreted the time of Maᾶa and the construction of HǕpaialiᾶi as occurring 

before the construction of the adjacent KeᾶekȊ heiau. Malo referred to the adjacent KeᾶekȊ Heiau 

in the moᾶolelo of Kalaunuiohua and the sacrifice of Waᾶahia on KeᾶekȊ Heiau (Malo 2006:191), 

which places the construction of KeᾶekȊ at least as early as the time of Kalaunuiohua, whose 

genealogies place before Lǭloa (C. E. 1500s). The difficulty with this interpretation, however, is 

that there is no mention of HǕpaialiᾶi in the same moᾶolelo. Kanahele et al. (2018:9) interpret the 

construction of both HǕpaialiᾶi and KeᾶekȊ to be in the time of ᾶUmi a Lǭloa (mid-1500s C. E.). 

Others, such as Thrum (1907:44) and Fornander (1918-19:464), place its construction much 

later, to the time of Kamehameha I.  
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The Hawaiian Renaissance Movement: Introduction to Site Restoration  

 

 From the 1970s to the present, a renaissance in Hawaiian cultural practice has 

transformed the modern Hawaiian landscape. It has confronted modern over-development (Trask 

1987), engaged in reclaiming traditional land rights such as the return of the Island of 

Kahoᾶolawe for cultural practice (Tomonari-Tuggle 1982; Kawelu 2015), restored traditional 

voyaging techniques (Case 2013; Low 2013; Mello 2017; NǕ KǕlai Waᾶa 2018; HǾkȊleᾶa 2023), 

and supported Hawaiian Language immersion programs in schools (Warner 2001). This 

renaissance has also involved numerous cases of fishpond restoration (Brewer and Berdach 

1993; Bond and Gmirkin 2003, Nyambega 2025), the return of traditional agricultural practices 

(Lincoln et al. 2018; Gon and Winter 2019), and heiau reconstruction and re-use (Tengan 2008; 

Ahuᾶena Heiau 2010; Johnson et al. 2013; Mossman 2017). 

Introduction to HǕpaialiԀi - NǕ PuԀu PǾhaku: Mounds of Stones  

Once the residence of the ruling elite and the priestly lineage of North Kona, Kahaluᾶu 

was considered a premier landscape, as evidenced by the multiple cultural sites in the area 

(Cordy 2000:187-188, 229-230; Kirch and McCoy 2023). In 1819, Hawaiian aliᾶi abolished their 

kapu system (a comprehensive set of ancient laws) and physically dismantled many heiau, 

similar to what had already occurred in Tahiti (Sissons 2014). By the mid-1800s, HǕpaialiᾶi 

Heiau, KeᾶekȊ Heiau, and other nearby monuments had come to resemble vast stone mounds 

(Perkins 1854:194). By the 2000s, many of the architectural remnants that John F. G. Stokes and 

Henry E. P. Kekahuna recorded in the 1900s and 1950s had been reduced by storms and 

tsunamis into scattered mounds (NǕ Puᾶu PǾhaku). To any kanaka ᾶǾiwi, however, the mana of 

the scattered rocks remained; it had simply been obscured in modern times by the neglect the 
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monuments had endured, and helping to restore the ancient cultural landscape effected a literal 

and symbolic revitalization of Hawaiian cultural practice. 

 Academics regularly speak of ñpositionalityò (Bourke 2014) to address a personôs 

relationships to a community and to a subject of study. Like many Indigenous scholars who 

conduct academic research on their cultures, and as I discuss in the Preface, my connections to 

this topic have developed over many generations. I have spent the last two decades engaging in 

community-based participatory research involving restoring and interpreting HǕpaialiᾶi Heiau. In 

the following sections of this chapter, I contextualize the restoration of HǕpaialiᾶi Heiau within 

the broader process of Hawaiian cultural revitalization in which I grew up. 

HoԀihoԀi Ke KȊlana o NǕ Wahi KȊpuna: Restoration of Sacred Sites  

The tourism industry drastically transformed the Kahaluᾶu coastal landscape (Fig. 5) by 

constructing the Keauhou Beach Resort Hotel in 1969 and the Kona Lagoon Hotel in 1975. In 

addition to HǕpaialiᾶi and KeᾶekȊ Heiau, the Kona Beach Hotel grounds alone contained 

numerous significant archaeological sites (Emory et al. 1971), natural springs, and three other 

heiau, including Kapuanoni, MǕkoleᾶǕ, and Hale o Papa (Figs. 3 and 4). Resort development also 

led to the relocation of Native Hawaiian families with ties to the land and to the filling in of a 

spring-fed pond. The shoreline of MǕkoleᾶǕ Beach was mined for sand to enhance nearby golf 

courses, leaving ancestral remains exposed during construction. These transformations involved 

a rebranding and the replacement of a traditional ahupuaᾶa place named ñKahaluᾶuò with 

ñKeauhou.ò The place name ñKeauhouò had traditionally been reserved for lands further south. 

The inaccurate application to Kahaluᾶu sparked fervor among the descendants and the local 

community.  
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Fig 5. Early 1970s aerial view of HǕpaialiᾶi Heiau. Note the proximity of the Keauhou Beach Hotel and 

that the condition of the heiau appears to be nearly similar to that of 2007, before restoration efforts. 

(Collection of the author.) 

 

Despite these substantial investments in the 1960s and 1970s, a downturn in Japanôs 

economy and other factors triggered a local recession in the 1980s, leading to the closure of 

Kona Lagoon (within walking distance to the south) in 1988. The Kona Lagoon hotel had been 

dilapidated for 16 years until Kamehameha Investment Corporation demolished it in 2004 

(Associated Press 2004). Hence, the ancient stone monuments in ruins were bounded by an open 

grass-and-red-cinder mixed field plane, where once stood the demolished hotel foundation to the 

south and the manicured hotel landscape of the Keauhou Beach Resort to the north. This scene 

physically reinforced a perception of an abandoned Indigenous world, now disconnected from 

modern society and serving only as a poorly kept curiosity for a tourist industry that thrived in 

this section of the coast for less than forty years. Henry Kekahunaôs map (Fig. 4) in the hotel 



12 

 

lobby thus provided superficially interested tourists with a disengenous sense of connection to 

Hawaiian culture.  

While KS initially intended to refurbish the resorts surrounding HǕpaialiᾶi in the early 

2000s in a new master plan, the very act of restoring HǕpaialiᾶi and KeᾶekȊ as part of the plan 

eventually resulted in the full abandonment of the original master plan by 2013 (Chun 

2019:191), with the recognition of the greater cultural and educational value of the area in the 

overall mission of Kamehameha Schools. No single event led to this major shift in planning, but 

the community value of the place was revitalized as a consequence of the community-based 

restoration project. 

Community-based heritage restoration is best developed through holistic approaches to 

cultural revitalization of a wahi pana. For example, in 2007, I created the Kiaᾶi ᾶǔina Kualoloa 

(Guardians of the Long-back of the Land), a cultural and environmental stewardship program 

held on Saturdays at the Kahaluᾶu resort complex. I selected the term ñkiaᾶiò or ñguardianò to 

represent the traditional and cultural subsistence practices unique to the local region. The 

program engaged the Keauhou-Kahaluᾶu descendants and focused on traditional and cultural 

practices appropriate for the Kona region. Learners applied what they had learned and 

contributed to preparing a wahi kȊpuna, a sacred archaeological site, and the program was 

successful. 

For example, I taught about the different fishing practices between Kona Hema (South 

Kona) and Kona ᾶǕkau (North Kona). Among the common shoreline and deep-sea traditional 

fishing practices, a specialty of my ᾶohana was the hana (gathering) of ᾶǾpaeᾶula (Halocaridina 

rubra). We utilized ᾶǾpaeᾶula to catch ᾶǾpelu (Decapterus Pinnulatus), for live bait to catch other 

predatory fish. The use of ᾶǾpaeᾶula for bait is becoming a lost practice.  
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Learning and exploring between North Kona and South Kona represents the breadth of 

the long back of Mauna HualǕlai. In the kiaᾶi program, students learned and participated in the 

fundamentals of cultural protocols, chants, and Hawaiian terminology, and embarked on huakaᾶi 

(journeys) to sites. Student learners are exposed to the lifestyles and practices unique to the 

ᾶohana from that place, and participate in mǕlama ᾶǕina (service-learning) activities as a means 

of giving back to that ᾶohana or place.  

Pre-Restoration 

While contemplating the construction of timeshares on a portion of the property in 2005, 

the landowner, KS, envisioned a traditional Big Island-style resort that emphasized Hawaiian 

cultural activities (Honolulu Star-Bulletin 2004). BHC and KIC initiated consultations with 

descendantsô families and Hawaiian organizations. Most supported the restoration efforts. 

Representatives of Kamehameha Investment Corporation (KIC) then contacted me to conduct a 

ceremony for them. With an increasing sense of genuine cultural stewardship becoming more 

prominent in the Kamehameha Schools (KS) organization, the purpose of this ceremony was to 

make amends for past wrongs. As always, I consulted my father and asked what he thought. He 

said, ñEh, maybe you can help the ᾶohana; you never know unless you try.ò In the meantime, I 

also sought advice from Aunty Pua Kanahele, who advised that the ceremony should be 

constructive rather than a superficial appeasement to legitimize the impacts of modern 

development. I agreed to conduct the ceremony on the condition that KIC would not repeat the 

past wrongs. 

On February 3, 2005, representatives of KS leadership and a broader community of 

people with deep ancestral ties participated in the ceremony. I scheduled it during the time of kau 

ka lǕ ma ka lolo (when the Sun is directly above, and the shadow enters the body). Uncle 
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William ñBillò Maioho, the caretaker of the Chiefly Burial Grounds at Mauna ᾶAla on Oᾶahu, 

was there and was a particularly important figure. As a direct descendant of Keaweaheulu (one 

of four war councilors of Kamehameha I), his genealogy traces an unbroken line of kahu at 

Mauna ᾶAla. He sat next to me on the right, so that his poᾶo (head) towered over those of the 

others, including me and the servers, giving him a clear view of the ceremony. Because of his 

unique genealogical status, his kua or back, and mine served as the kahu of the ceremony, with 

our backs facing the east wall of MǕkoleᾶǕ Heiau. The intent here was that Bill became an 

extension of the heiau and a foundation for the ceremony.  

Ten people sat in a ceremonial hoaka or crescent-shaped configuration. KS Trustees 

Nainoa Thompson, Constance Lau, Robert Kǭhune, Diane Plotts, and Douglas Ing sat on my 

right side with their backs facing mauka (inland), while members of the Royal Order of 

Kamehameha I, Moku O Kona-- Wayne Iokepa, Ollie Olinger, and my brother, Warren Dale 

Makahi Pai-- sat to my left with their backs facing ma kai (towards the sea). We all sat on 

lauhala mats, facing the heiau of KeᾶekȊ and HǕpaialiᾶi. Surrounding us were many others, 

including caterers from the Kanuha ᾶohana and corporate stakeholders. 

After the ceremony, the trustees planted five coconut trees near the shoreline to 

commemorate the commitment they made by planting the niu (Cocos nucifera), intended to 

provide a water source for ceremonial rituals by the heiau priests. The ceremony offered a first 

step in overcoming challenges, improving relationships with descendant community members, 

and serving as a noho papa (foundation) for the next kǭpaepae (stepping stone).  

A year later, Greg Chun (President of Bishop Holdings Corporation [BHC] and KIC) 

asked me to take a formal position to implement the commitments made at the ceremony and 

oversee the heiau restoration. With some hesitancy, I accepted, and in March of 2006, I was 

hired as a Cultural Resource Specialist. As Hawaiian protocol would dictate, I informed Greg 
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that the next kǭpaepae (stepping stone) would be to approach the óohana and ask their permission 

if it was okay with them to restore the heiau. Other representatives within KS questioned my 

recommendation to seek community permission, as the land technically belonged to KS. When I 

suggested that I would leave the project if we did not obtain permission, the issue never 

resurfaced.  

Although Kona has seen many changes since my parentsô youth, I remember that asking 

for permission was a regular, traditional, and cultural practice in my upbringing. Wherever our 

ᾶohana went, whether up mauka (inland), or at the kahakai (seashore), or on our ᾶǾpelu canoe, we 

pause, and the folks look about, speaking softly and stating their intentions. It was our way of 

respecting those who were there in spirit. My father and Aunty Annie would say, ñThis is our 

respect and aloha to them, this is how we were taught.ò I learned this practice and hope that my 

descendants will continue to follow this way of life. This became an important method for 

restoring sites connected to the community. Ask, move, check, ask again, move, and check 

again. Realign when there are concerns, check again, ask, and then move. It is a tedious process, 

but one that involves the community. It became a valuable co-management effort that continues 

to guide me today. The community became the eyes, ears, and mouths that support me in the 

restoration work. 

I moved forward with my meeting with the head of the óohana genealogy committee for 

Kahaluᾶu, Aunty Elizabeth Kalaniola Hamm, and called her, whom I continued to consult 

throughout the entire project. I shared with her the trusteesô commitment and their desire to 

return the stones to restore the heiau. After several months of learning about their experiences 

with Bishop Estate and the óeha (hurt) that had caused, Aunty Kalani said, ñI think it is time for 

you to see Uncle Mitchell Mikiala Fujisakaò. Uncle Mitchell is an esteemed kupuna of the 

KahulamȊ óohana of Kahaluᾶu, and the rest of the community looks up to him as the poᾶo of 
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Kahaluᾶu. In his youth he had assisted Henry E. P. Kekahuna, TȊtȊ Naluahine Kaᾶopua and 

Theodore Kelsey in documenting the many wahi kȊpuna sites of Keauhou and Kahaluᾶu 

coastline. Hearing Aunty Kalaniôs words gave me a sense of trust that Aunty Kalani mǕ (folks) 

had reached a place of comfort with me and that, finally, after all those years, perhaps the óohana 

would be able to find closure. 

I first met with Uncle Mitchell about this project in March 2006. He and the rest of the 

KahulamȊ family continued to serve in important advisory roles throughout the restoration; they 

are related to the Kahalioumi óohana of Keauhou. My genealogy is connected with KahulamȊ 

and his brother Kahalioumi through KahikȊonamoku. Their ancestor, Kuaᾶalu, received Land 

Commission Award (LCA) 5683 in the ahupuaᾶa of Kahaluᾶu during the 1848 Mahele (Division 

of Lands). In talking with Uncle Mitchell in 2007, I learned from his sharing about their family 

moᾶokȊᾶauhau (genealogy) that their ancestors were pili  (connected) with the aliᾶi (chiefs) and 

kǕhuna (priests) of Kahaluᾶu.  

In February of 2007, I again met with Uncle Mitchell Fujisaka and shared with him what 

took place at the óawa ceremony and the commitments made by the KS Trustees. Uncle Mitchell 

is a man of few words; instead, he observes what you do. He initially remained silent and non-

committal. I shared with him that I had come upon a copy of the Kekahuna map of Kahaluᾶu that 

Henry E. P. Kekahuna drew in 1952. Immediately, he smiled and said he remembered Kekahuna. 

I shared with Uncle Mitchell that I did not know everything, but I was willing to learn, and I 

would like to do what Kekahuna did back thenðmap Kapuanoni Heiau, then restore it once the 

hotel was removed. I also told Uncle Mitchell that, like him, I did not like to talk too much, and 

that is how I was raised; it is much better if we do the work. 

In my repeated talk stories with the KahulamȊ ᾶohana, they have maintained a kuleana to 

uphold their ancestral practices on the Kahaluᾶu and Keauhou lands for many generations. I have 
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learned much from them, but I do not wish to be perceived as the voice of all they know. 

Perhaps, with time, other kuleana might be shared. Regarding permission to do restoration work 

in 2006, Uncle Mitchell did not say yes or no; instead, he said, ñWe see.ò I interpret this ñWe 

seeò to mean that there is no further discussion; show me. Considering where I am now, I believe 

the spirits of HonokǾhau and Kaloko, the voices of my ancestors, were speaking through me and 

guiding me. My contribution and community work in Keauhou and Kahaluᾶu are thus 

interconnected and relevant to my past and present.  

My duties as a Cultural Resource Specialist for KIC involved overseeing the restoration 

of the coastal heiau along the Kahaluᾶu shoreline and stewarding the many wahi kȊpuna, 

including those in the neighboring Keauhou ahupuaᾶa. I assembled a team of skilled individuals 

to help with this project who had strong cultural standing to Hawaiᾶi Island. I first called Keone 

Kalawe, a Hawaiian archaeologist highly skilled in plane table mapping with familial ties to the 

Kona area. Next, I engaged Billy Fields of Fields Masonry because of his expertise in traditional 

stone masonry and restoration projects throughout the state. Finally, Dr. (Aunty) Pualani 

Kanakaᾶole Kanahele is an expert on Hawaiᾶiôs ancient past, a renowned Kumu Hula, and highly 

respected in the Hawaiian community. Among other things, she provided guidance on hoᾶomana 

kahiko (Hawaiian religious practices, pedagogies, and epistemologies). I was intrigued when I 

discovered, through my genealogical research, that Aunty Pua and her ᾶohana had a connection 

to Kahaluᾶu through a chief named Keliᾶikanakaᾶole, who was a recipient of Land Commission 

Award 5690, located near the Kahaluᾶu-Keauhou-Kona boundary.  

 I began researching the coastal heiau and their storied past, engaging with kȊpuna with 

lineal ties to Keauhou and Kahaluᾶu to build trust and nurture these relationships. During this 

time, my experience as a cultural practitioner led me to realize that there was tremendous 
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community interest in the restoration work. Encouraged by the interest, it provided inspiration 

and opportunities to explore and collaborate with colleagues and the local Department of 

Education in developing cultural, environmental, and potential STEM-related programs.  

To advance the project, an approved preservation plan from the State Historic 

Preservation Department (SHPD) was required. The plan called for documenting the existing 

condition of HǕpaialiᾶi Heiau before restoration. During a visit to the Keᾶei shoreline with 

kupuna, ᾶAnakala Bill PǕnui, a relative of my father, I recognized, from a distance, 

archaeologists Keone Kalawe and Tom Dye. They were conducting archaeological fieldwork 

with students, using plane table mapping to document shoreline features such as Kapuanoni 

Heiau (Fig. 6), located on the grounds of the Outrigger Keauhou Beach Hotel. I had asked 

whether they might be interested in extending their contract to include the restoration project in 

Kahaluᾶu, and they agreed to collaborate and to include a student engagement component.  

Keone Kalawe, Dr. Darlene Martin, and I co-created a program, inspired by the 

meticulous work of Stokes (1991) and Kekahuna (1952), called the ñHui Kaha PǾhaku Programò 

(a group that measures and draws the placement of stones). The terms hui (group) and kaha (to 

draw or measure) are significant, as is pǾhaku (stone). Students learned how to make maps with 

basic measurements of distance and angles. High school students would receive credit toward 

graduation upon completion of the course, which involved learning plane table and alidade 

mapping in a cartography class. Students from as far away as South Kona, Kohala, and Puna 

traveled to Kahaluᾶu to attend classes. Between 2007 and 2017, a collection of maps was 

produced and digitized. These maps were presented at the hǾᾶike and gifted to their high school 

librarian and the University of Hawaiᾶi at Hilo librarian. This effort led to increased appreciation 

of the program and improved graduation rates at local high schools.  
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Fig 6. 2007 Plane table map of Kapuanoni Heiau drawn by high school students. (Courtesy of 

Kamehameha Investment Corporation.) 

 

In preparation for fieldwork, Keone and I would travel to various schools and deliver a 

one-hour presentation to teachers and students. I would introduce the history of the project site 

and the ahupuaᾶa, and discuss why it is important to document history, to follow cultural 

protocols (asking permission and appropriate pule), and to pay attention to the works of others, 

such as Kekahuna (1952). Keone reviewed the history of the plane table method and the 

components (alidade, stadia rod, level, compass, plumb bob, and hanger, metric ruler) and their 
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functions. Students used the metric system throughout the coursework. After the semester-long 

sessions, students presented copies of their professional-quality completed maps at the year-end 

community gathering, KS Kahaluᾶu Manowai HǾᾶike, and submitted copies to their school 

librarian and the University of Hawaiᾶi at Hilo. 

The teachers and students would participate in a field trip to the site, where they would 

practice setting up the plane table, take measurements, disassemble the equipment, perform a 

test, and then have lunch. Including lunch was a great incentive to encourage teachers and 

students to attend a field visit. To begin each day, Keone and I reviewed the previous material on 

cultural protocols and map drawing with the teachers and students, led by Keone Kalawe. My 

first task was to offer appropriate prayers to lift or set aside the kapu (restrictions) and to hoᾶonoa 

(to make free) the workspace, thereby making the site spiritually safe. Next, we all cleared 

vegetation by hand to reveal the types of activities that may have occurred there, while being 

careful not to disturb the site.  

 An essential step in beginning any physical restoration beyond a siteôs immediate 

appearance is to understand what the site may have looked like in the past. If we are to interpret 

wall alignments with the Sun or stars, we must know what those wall alignments once looked 

like. The primary sources of information about HǕpaialiᾶi are Stokes (1991) and the Kekahuna 

(1952) surveys, which are introduced below. 

The John F. G. Stokes Map 1901-1906 

The first written manuscript and sketch were prepared in 1906 by John F.G. Stokes and 

published by Tom Dye almost a century later (Stokes 1991), along with many other heiau that 

Stokes mapped on Hawaiᾶi Island. Although Stokesôs sketch (Fig. 7) has received the most 

attention, Stokes also took several photographs, one of which was particularly useful for 
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documenting large stones in the foundation that are still intact (Fig. 8). He described HǕpaialiᾶi 

Heiau as a high, roughly paved platform that sloped toward the west. Stokes included a True 

North arrow and depicted a parallelogram outline. Most importantly, the only features he noted 

on top of the heiau were a three-sided enclosure near the eastern center of the heiau platform, 

facing a small rectangular pavement. Changes in sea level are evident in Stokes photographs, 

which depict low-tide levels not observed today (Fig. 8), likely due to the combined effects of 

island subsidence and climate-driven sea-level rise. 

 

Fig 7. 1906 Sketch of HǕpaialiᾶi Heiau by John F. Stokes  (1991). Note the three-sided enclosure is open 

to the west, with True North indicated. (J. F. G. Stokes, Bishop Museum Archives.) 
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Fig 8. 1906 photo of SW corner, HǕpaialiᾶi Heiau. Note the large squared blocks of the stonework. (Photo 

by John F. G. Stokes, Bishop Museum Archives.) 

The construction of its southwest and northwest corners used large square boulders with 

vertical walls, built on a pǕhoehoe lava bank that is now submerged at high tide. Stokesôs 

measurements of HǕpaialiᾶi, I estimated to be 140 ft. x 100 ft.. Figure 8 also illustrates the type 

and size of pǾhaku (stone) utilized when building such a structure. It displays a unique pattern of 

interlocking stonework that gives this section of the heiau strength, and its shape resembles a 

parallelogram (Stokes 1991, Kekahuna 1952).  

Henry E. P. Kekahuna 1949-1952 

Between 1949 and 1950, Henry E. P. Kekahuna spent six months investigating the 

coastal areas of Kahaluᾶu for the Bishop Museum, during which he produced a heavily annotated 

map of Kahaluᾶu Bay (Kekahuna 1952). He combined a map (Fig. 4) with many historical details 

he acquired from the community elders of Kahaluᾶu. Kekahuna included narratives of legendary, 
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archaeological, and historical interest, including details on HǕpaialiᾶi Heiau. Like Stokes, 

Kekahuna mentioned the priest, Maᾶa, in association with HǕpaialiᾶi Heiau. According to 

ethnographic interviews (Maly 2007), community members state that much of the ᾶike 

(knowledge) that Kekahuna acquired came from TȊtȊ Naluahine Kaᾶopua, an esteemed elder of 

Kahaluᾶu who joined him in his fieldwork.  

Accompanying Kekahuna and Naluahine were Theodore Kelsey (a photographer and 

archivist) and a young teenager named Mitchell Mikiala Fujisaka. Mitchell Fujisaka assisted by 

carrying equipment and holding the end of a survey chain-link tool to measure the sites depicted 

on the map. Mitchell, now 89, is known in the community as Uncle Mitchell. He is the 

recognized knowledge holder with firsthand experience of Kekahunaôs research, which began in 

1948 when he was twelve. Uncle Mitchell is the link and eyewitness to Henry E. P. Kekahuna 

and his collection of Kahaluᾶuôs rich history. Uncle Mitchell is the living link between 

discoveries made in 1952 and the present. If not for him and his willingness to share his insights, 

I would not have been able to access the ancestral knowledge. He became the eyes and ears of 

the ancestors, who conveyed the lifetime experiences of Kahaluᾶu to the current generation. It is 

important to note that Uncle Mitchell instilled in me the faith and confidence to continue 

working on the sites at Kahaluᾶu. 

Reconciling Differences in Maps 

There were several differences noted between Kekahunaôs measurement of 150 ft. x 100 

ft. and Stokesôs measurement of about 138 ft. x 98 ft.. One explanation for the map differences 

may be that the 1946 tsunami affected the features and, consequently, the measurements of 

HǕpaialiᾶi. My grandaunt, Annie Kaokaᾶa (Esplaguira-Pai) Bailado, born in 1924, recounted her 

experience of the 1946 tsunami, in which the receding ocean exposed the reef, followed by a 
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massive surge that rearranged the coastline of Kona. Hence, the larger dimensions noted by 

Kekahuna may be due to wall collapse. In the course of our research, we became aware of 

another relatively recent archaeological survey map by Myra J. Tomonari-Tuggle, labeled a 

ñworking draftò and bearing two dates: 1989 and 2008. This map was partially completed in 

1989 for a project that was canceled and again updated in 2008 (Tomonari-Tuggle, personal 

communication, 2026), but, given that it was in draft form, we chose to begin our own mapping 

anew.  

A primary focus of the archaeological investigations was to clarify the eastern boundaries 

of the heiau; although alignments of the northern and eastern walls pointed towards the northeast 

corner, the actual corner was missing. Based on Kalawe et al.ôs map and direct measurements, 

the restored HǕpaialiᾶi Heiau measures 138 x 100 ft., which best matches the measurements of 

Stokes (138 ft. X 98 ft.). Kalawe et al.ôs mapping also identified the three-sided enclosure near 

the eastern end of the heiau platform, as well as a large, water-worn stone within it, which will 

become central to the archeoastronomical discussions presented below.  

Another difference was that Stokesôs survey did not include a raised terrace running 

parallel to the west-facing wall, unlike the Kekahuna survey. Kekahuna described A-1, a well-

paved area 18 inches higher than A-2, an ancient house foundation. Stokesôs south wall profile 

does not reference a raised terrace or platform. I can reasonably assume that Naluahine had 

transmitted to Kekahuna what he knew, as reflected in the Kahaluᾶu (Kekahuna 1952) map. 

Stokes, as a trained archaeologist, relied on what he could ground-truth himself. 
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Restoration 

After completing the archaeological investigations and plane table mapping of HǕpaialiᾶi 

in June 2007 (Kalawe et al. 2010), we began restoration based on the results of their fieldwork. 

We received written approval from SHPD on July 27, 2007. The restoration work at HǕpaialiᾶi 

Heiau was led by master stone mason Billy Fields and his crew of seven, and by the on-site 

archaeologist, Keone Kalawe, all of whom were of native Hawaiian descent and had ties to 

Hawaiᾶi Island (Figures 9-11). Unlike in traditional times, our ancestors had an endless supply of 

labor; the work required heavy equipment to realign and reset niho stones, using rubber tracks 

rather than steel to prevent scarring and stone breakage on the lava bedrock. The stonemasons 

conducted daily cultural protocols before work. They inspected their equipment to ensure it was 

in good working order, including removing soil or grass deposits during mobilization that could 

harm the surrounding environment and marine life. The restoration work commenced on July 25, 

2007, during the season of KȊ and was completed on December 21, 2007, on the winter solstice, 

during the season of Lono.  

Between these two dates, on September 4, 2007, a short ceremony was held with the 

trustees, which was particularly symbolic (Table 1). Trustees of Kamehameha Schools met with 

lineal descendant kȊpuna at HǕpaialiᾶi Heiau to hǕpai pǾhaku (lift the stone), much like cutting a 

ribbon or turning a spade of earth to begin a project. Considering this moment in time and the 

presence of kȊpuna, I considered it most appropriate to ask permission from people with actual 

ties to the land and who are descendants of knowledge holders. As the trustees completed the 

pǭkai (the sprinkling of seawater for cleansing), they proceeded to lift the pǾhaku to me as I stood 

near the edge of the east wall of the heiau. In the process, as I was handed the stone, I captured a 

view of the trustees standing in line with their stones, and I realized the imagery that I was 
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witnessing was not just the effort and wincing from lifting their stones to me, but that they were 

symbolically lifting the ᾶǕina and the entire community.  

 
Fig 9. View from the northwest corner of HǕpaialiᾶi Heiau during restoration, towards the south along the 

west-facing wall. (Photo by author, 2007.) 

 

In traditional times, it was not uncommon to make repairs (Malo 2006:91, 123):  

 
E ninau aku no ke alii i kana kahuna  The aliᾶi asked his kahuna pule about the  

pule no ke kulu ana i ka luakini, ina i  the building of the luakini, and if the 

Manao ke kahuna pule o ka luakini kahiko kahuna pule thought the older luakini was 

no ka heiau a o ka hale nae, a me ka pa laau needed then the heiau, hale and pǕ laᾶau 

ka ahana hou ia, a o ka pa pohaku kahiko were to be redone, the old stone kiᾶi made into new 

no ka pa, a o ke kii kahiko no ke kii, ina i ones; the old stone kiᾶi made into new 

ae mai ke alii, alaila, huikala ia, ua heiau la ones, and the aliᾶi agreed. Then this heiau 

a noa, i hiki i kanaka ke hele aku e pa laau had to be purified and made noa, so a per- 

hou, a me ke aho i na hale i loulu hou a i  son could go re-fence, re thatch the hale 

uki hou a paa.ò     with loulu and uki until the roofs were secure.ò  
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Fig 10. View of restoration work along the south wall of the heiau and the setting of pǾhaku for the 

pǕpale (cap) guided by the batter board strings. Accretion of sand and soil deposits over time. (Photo by 

author 2007.) 

 

To ensure the project progressed smoothly, it was important to ensure that all regulatory 

approvals were in order and that good working relationships were maintained. In the event of an 

inadvertent discovery of iwi kupuna during the project, it is good practice to know who the 

appropriate contacts are, especially from the descendant community.  
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Fig 11. View of restoration work westward along the north wall. The stone masonôs crew is setting the 

pǕpale (hat) on the north wall. (Photo by author, 2007.) 

 

Table 1 lists some of the major tasks completed throughout the project. While carrying out the 

scheduled tasks, we remained focused on avoiding any negative impact on the shoreline and 

ocean community. At the end of the day, we all want to go home alone, without any negative 

energy following us, and look for hǾᾶailona (signs) that things are proceeding well. For example, 

we also noticed many little streams of cool, fresh brackish water flowing from the upper reaches 

of the shoreline and new growth of limu ᾶeleᾶele (Enteromorpha prolifera), and an increased 

abundance of shoreline activity, namely ᾶǾpae huna (Palaemon debilis), iᾶa; manini (Acanthurus 

triostegus), kȊpǭpǭ (Abudeduf sordidus), ᾶamaᾶama (Mugil cephalus), hapawai (Theodoxus 

vespertinus), and honu (Chelonia mydas) to the area. When these natives return, thatôs a good 

sign.  
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Table 1. HǕpaialiᾶi Heiau Restoration Work Schedule of Values 

May 23, 2007  DLNR approved the right of entry onto state lands. 

June 1, 2007  Mobilization of equipment and tools to the job site staging at Old 

 Kona Lagoon parking lot area. 

June 4-6, 2007  Prepare the right-of-way for the road and begin vegetation removal. 

June 11-16, 2007 Keone Kalawe and crew created a plane table alidade map of the heiau to 

determine its current condition and original layout. 

June 13, 2007 Receive verbal approval from SHPD for the preservation plan (Dye and 

Ayau 2007). 

July 25, 2007 Pule and offering to remove the kapu (restrictions). Begin setting the niho 

(foundation) stones. 

July 27, 2007  Receive the SHPD approval letter for the preservation plan. 

July 30, 2007  Lay out the heiau site with perimeter walls oriented to the North, South, 

East, and West. 

August 6-7, 2007  Inadvertent discovery of human skeletal fragments beneath the South 

 wall of the heiau from tree stump removal on August 3. 

August 13, 2007  Setting the Southwest corner. 

August 16, 2007  Setting the South perimeter wall. 

August 21, 2007 Establishing test units that resulted in an inner wall and fire pit location 

with Eric Komori, Keone Kalawe, and Tomôs brother {ask keone}. 

September 4, 2007 BHC/KIC/Trustees site visit with descendants to ask permission to hǕpai 

pǾhaku.  

September 19, 2007 Constructing the East wall of HǕpaialiᾶi and the three-sided walled 

enclosure. Rediscovery of the ñpikoò stone alignment at the time of the 

Piko o WǕkea (equinox). From the piko stone, the Sun sets at the center 

of the west wall.  

September 20, 2007 Careful work continued on the walled enclosure because of its 

significanceðcontinued observation from the piko stone to the setting Sun 

to align with the center of the heiau.  

September 25, 2007  Constructing the northeast corner. 

October 11, 2007  Constructing the east wall for laying out the alapiᾶi or staircase. 

November 4, 2007 Setting the east wall. 

November 11, 2007 Setting the pǕpale or capstone on the north wall. 

November 14, 2007 Setting pǕpale or capstones on the north and south perimeter walls. 
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November 26, 2007 Eighty-five to ninety percent complete. 

December 18, 2007 Ninety-eight percent complete without alapiᾶi. 

December 21, 2007  Completion of HǕpaialiᾶi Heiau restoration during Ke Ala 

 Polohiwa a Kanaloa (winter solstice). Observed the Sun set directly over 

the southwest corner of the piko stone.  

March 2007 Observed the Sun return to the center of the West wall of Piko o WǕkea.  

May 2008 Historic Hawaiᾶi Foundation Preservation Honors Award for the 

restoration of sacred sites, including HǕpaialiᾶi and KeᾶekȊ Heiau in the 

ahupuaᾶa of Kahaluᾶu on the island of Hawaiᾶi.  

June 22, 2009  Completion of Papakoholua Heiau, MǕkoleᾶǕ Heiau, Hale ᾶo Papa  

Heiau, KeᾶekȊ Heiau, and HǕpaialiᾶi Heiau. The re- 

dedication ceremony of HǕpaialiᾶi Heiau with Trustees and lineal 

descendants. Observe the sunset in the northwest corner. 

September 2009 Observe the Sun return to the center of the west wall.  

 

In October 2008, the 20th Annual Society of Hawaiian Archaeology (SHA) Conference 

was held at the Outrigger Keauhou Beach Resort Hotel. The main driveway to the hotelôs front 

lobby area overlooks the manicured landscape with a panoramic view of the oceanfront and 

HǕpaialiᾶi Heiau. Later that evening, before the setting Sun, a huge audience gathered nearby on 

the grass lawn to hear the conferenceôs keynote speaker, Kumu Hula and chanter extraordinaire 

KekȊhi Kanakaᾶole Kanahele. Following the keynote address, Uncle Mitchell paid a visit, and he 

could see the progress being made. It was a short distance from where KekȊhi had given her 

speech, and it was there that Uncle Mitchell told me, ñHelp me see what my TȊtȊ sawò.  

The Rededication of HǕpaialiԀi Heiau  

In June 2009, a two-part rededication ceremony was conducted for the restored HǕpaialiᾶi 

Heiau. Aunty Pua Kanahele and Kalei Nuᾶuhiwa assisted in designing the ceremony. The first 

part commenced at the break of sunrise and called upon the cardinal walls of the heiau to stand 

and be recognized, e kȊ ana ka paia a ka hikina (east), e kȊ ana ka paia a ke komohana (west), e 
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kȊ ana ka paia a ka hema (south), e kȊ ana ka paia a ka ᾶǕkau (north). The second part of the 

ceremony commenced an hour before sunset and involved KS trustees and lineal descendants of 

Kahaluᾶu. Following the dedicatory consumption of ᾶawa, five participants recited their 

moᾶokȊᾶauhau and, with assistance from stonemasons with ties to Kahaluᾶu, erected the stones 

representing the solstices, equinox, and the spaces in between them. Heading into the ceremony, 

we had completed the restoration of five heiau: HǕpaialiᾶi, KeᾶekȊ, Hale ᾶo Papa, MǕkoleᾶǕ, and 

Papakoholua, representing the five trustees of KS (Chun 2019).  

In preparation for the sunset portion of the ceremony, trustees, staff, and guests attended 

a briefing for the HǕpaialiᾶi Heiau archaeological findings presented by Tom Dye. The 

presentation informed us that the heiau was constructed in two stages, mainly near its eastern 

portion. The first stage occurred from 1369 to 1496 C. E., and the second from 1504 to 1818 C. 

E. (Kalawe et al. 2010). The volcanic glass and adze artifacts found on the surface platform were 

determined to have been sourced from Puᾶuwaᾶawaᾶa and local outcrops associated with Mauna 

HualǕlai; an adze was sourced from the Maunakea quarry (Kalawe et al. 2010:15-16). I was there 

that day when Eric Komori and Keone Kalawe discovered a fire pit beneath its niho (foundation) 

stones and obtained charcoal samples for radiocarbon dating. 

As we made our way back to HǕpaialiᾶi, I was thinking about the seating arrangements 

for the participants involved as I was about to conduct the ceremony: Nainoa Thompson, Diane 

Plotts, Robert Kihune, incoming trustee Colbert Kalama, Douglas Ing, Aunty Elizabeth 

Kalaniola Hamm, Aunty Elizabeth Velma Konanui Alapai Kauahi, and her moᾶopuna, Alton 

Kimokalani Keawe Alapai Kauahi. Due to prior commitments, Douglas Ing was unable to attend, 

and I needed someone to take his place. One person who stood out was Uncle Mitchell, a true 

knowledge holder who worked alongside the older generation of Kahaluᾶu elders. Uncle Mitchell 
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readily accepted my request to replace Douglas Ing on the elevated terrace, which was the most 

appropriate given his lineal ties and contributions to Kahaluᾶu. During the ceremony, five 

pǾhaku were set upright and parallel to the paepae (raised stone platform).1 Starting from the 

northwest corner, moving south, Trustee Nainoa Thompson raised his pǾhaku to indicate the 

Sunôs alignment with the Ala Polohiwa a KǕne (summer solstice).  

Trustee Diane Plotts, with the aid of the stonemasons of lineal descent, Kaipo and Sam 

KahulamȊ, had assisted with Dianeôs pǾhaku, which represents the constellation Makaliᾶi 

(Pleiades). Next, it was Trustee Robert Kihune who raised the two center pǾhaku to indicate the 

Sunôs alignment with ka Piko o WǕkea (equinox). Next was incoming Trustee Colbert Kalama, 

who set his pǾhaku upright, and his stone represented the constellation MǕnaiakalani (Scorpius). 

Uncle Mitchell said, with a huge grin, that when he righted his pǾhaku, it was as if ñI had help 

from my ancestors and felt effortless.ò During the ceremony, clouds bank on the horizon, 

obscuring the setting Sun.  

Then the Sun appeared during the final moments and set directly on Nainoaôs pǾhaku, 

representing Ala Polohiwa a KǕne. Although at the time the stones representing both Makaliᾶi 

and MǕnaiakalani were not aligned, their placement symbolized the ceremonyôs uniformity. 

However, I later learned that both MǕnaiakalani and Makaliᾶi serve as indicators of the seasonal 

changes (See Chapter 3).  

This chapter summarizes one communityôs attempt to prevent the loss of ancient 

knowledge by engaging its descendant community members and cultivating heightened 

awareness among the broader public about the preservation of these religious structures and their 

continued relevance to contemporary society (Fig 12). Within the framework of scienceðboth 

 
1 In a recently retracted article, Kim and Sasaoka (2024) seem to have mis-intepreted these uprights as intact 

archaeological features of the heiau and took precise measurements to their positions. 
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Indigenous and non-Indigenousða primary value of these structures derives from the 

worldviews embedded in their original construction. From this platform, there is common ground 

that combines academic scholarship with descendant community knowledge. As Gould et al. 

(2019:1213) stated, ñwe adopt the lens of relational values to engage with decades of scholarly 

work and millennia of wisdom based on Indigenous Hawaiian worldviews.ò Through this 

collaboration, we saw great value in documenting the remaining ancient sites and were inspired 

by the archaeologistôs skillful eye and cultural expertise. Through community-based 

participatory research, Kalawe et al. (2010) reported the siteôs current condition in accordance 

with State Historic Preservation Laws and documented all changes before significant landscape 

modifications were made. Our documentation process, involving students and community 

members, became so popular that we had to turn students away.  

 

Fig 12. NǕhuewai o Kahaluᾶu ceremony upon HǕpaialiᾶi. (Photo by Jaime Irvine, 2021.) 
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CHAPTER 2- METHODOLOGY  

 

 It would be impossible to fathom all the things my ancestors could have seen, but this 

chapter presents my methodology for understanding as much as we can while remaining self-

critical about the differences between what can be proven and what we can only reinterpret 

through our best attempts. With enough context, there are clear cases where ancient sites have 

been proven to be intentionally designed as solstice markers, like a serpent motif that is 

illuminated by the sun on equinox at Chichén Itzá, Mexico (Carlson 1999), or the dagger of light 

that falls on the center and edges of a carved spiral petroglyph on Fajada Butte in Chaco Canyon, 

New Mexico during solstices and equinoxes (Zeilik 1985). Furthermore, different scholars often 

disagree on what constitutes proof of intentional design. Herein, I attempt to contextualize my 

interpretations of intentional design on a spectrum, from observations of alignments that are 

highly unlikely to occur by chance to observations that we can only infer would have been made 

by kǕhuna kilolani with no direct evidence that the heiau was designed to make those 

observations.  

Most of the natural and cultural landscape surrounding HǕpaialiᾶi has changed beyond 

what my ancestors would have recognized. One aspect, however, that has remained relatively 

constant is the position of the setting Sun over the western horizon in the evening; also, in the 

mornings, one can turn to face the east and observe the same patterns emerging over the kualono 

(ridge) of Mauna Ǖlai. Star patterns are a little more complicated because even their positions 

have seen subtle changes as our kaiᾶanui (galaxy) has moved through the universe (Abraham and 

van den Bergh 2001; Magli 2024). As a cultural descendant and servant, I can now stand firm 

and upright, with humility, on the reconstructed heiau and observe, throughout the year, where 

the Sun and stars rise and set in relation to the built architecture. We know that our ancestors 
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were keenly aware of the positions of the Sun and stars. This connection with the past links 

cultural practice to what I interpret as ᾶike kȊpuna, which encompasses levels of scientific 

observation and inquiry, and provides a way to assist haumǕna in understanding the world as 

their ancestors perceived it.  

This chapter summarizes our specific methodology by defining three key elements in 

making these observations: 1) documenting the accurate reconstruction of the heiau through 

archaeology; 2) precisely documenting astronomical alignments through archaeoastronomy and 

how star patterns have changed with time; and 3) practicing the Hawaiian concept of kilo to 

better contextualize HǕpaialiᾶi in the cultural and natural landscapes to be more mindful of the 

whole range of patterns that my ancestors could have also observed. My role in the restoration 

process was to build a collaborative team to accomplish these goals. These three methodological 

approaches are discussed in more detail below.  

Accurate Reconstruction through Archaeology  

Although Stokes and Kekahuna had drawn maps of HǕpaialiᾶi in the past, we wanted to 

combine their observations with our own and conduct archaeological investigations of the wall 

features to discern earlier construction phases embedded in the site. Taking this step in 

reconstructing the heiau allowed us to document the siteôs appearance before any reconstruction 

efforts began, identify potential construction stages, and obtain radiocarbon dates to determine 

when the heiau was constructed. To achieve this, Kamehameha Investment Corporation 

contracted with the archaeological firm T. S. Dye and Colleagues (Kalawe et al. 2010). This 

archaeological process provided valuable insights into the work of our ancestors and helped 

contextualize it. Before we commenced the hand clearing of vegetation in preparation for 

mapping, an appropriate pule was conducted to huikala or purification ceremony (Malo 
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2006:123) upon the heiau to make it noa (free) to set aside any previous restrictions that may be 

spiritually attached. 

To achieve the best results, we chose to use plane table mapping, which was completed in 

2007, immediately before actual restoration work (Kalawe et al. 2010:4-5). Keone Kalawe did 

most of the mapping for HǕpaialiᾶi Heiau, with assistance from Kauanoe Hoᾶomanawanui and 

Terri Napeahi initially. It revealed numerous intact segments of hoᾶoniho (to lay, insert, bite, 

anchor) stones, which serve as anchors for the foundations, providing a good estimate of its 

original orientation. This map provided a strongly validated plan for the stone masons to follow 

during reconstruction.  

Although other high-tech mapping techniques, such as LiDAR, can provide sub-

millimeter accuracy and be completed faster, plane table and alidade allow a researcher to focus 

on small details that might be missed in point cloud data comprised of billions of data points; the 

human eye is still capable of seeing important cultural details that point cloud data can miss. 

Additionally, the community preferred combining artwork with metrics in plane table mapping 

and tape-and-compass mapping because it forces the cartographer to develop a more intimate 

relationship with each drawn object and better engages students in learning basic mapping, 

geometry, and drafting skills (Mills 2001:152; Mills and Kawelu 2013:130). Most archaeologists 

today prefer using advanced technology; however, the plane table mapping method allows a 

large portion of the community to meaningfully engage with every stone, every space, and every 

part of the site in detail. This is a foundational method used in archaeology, and, in our findings, 

it is also the most in line with the approaches of our ancestral engineers who built the sites.  

With trained eyes, Keone and his crew worked to identify stone alignments, dark, 

blackened earth soils, ᾶalǕ (water-worn) stones, ᾶiliᾶili (pebble stones), coral, tumble-down 
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stones, and koehana (traditional Hawaiian artifacts), none of which would stand out in LiDAR 

data. Keone would place pre-labeled (numbered) fluorescent-colored flags next to the identified 

items. He would choose a tripod location for the mapping in an area that allows a 360° view of 

the landscape and within a distance of no more than 28 meters, as our Sokkia metric tape rule is 

30 meters long. This location was called the ñreference pointò (RP). All measurements were 

recorded in metric units. A compass was then placed on the table to align it with magnetic north 

(MN), and the sheet was drawn in a location out of the way of other measurements. The recorder 

then used an engineerôs ruler to measure to the 1:100 scale, locating the measurement with a dot 

and the number from the flag marker next to it on the plan table sheet. 

To take distance measurements, some surveyors use optical distance measurements, but 

for greater accuracy, we employed a 30 m tape. A person would stand with a stadia rod or a 

simple hand-made one made from a straight 1 in. x 2 in. x 6 ft. wood baton affixed with a 

handheld level to aid in keeping the rod vertical at the labeled flag marker and holding the 

measuring tape. The recorder at the plane table held the other end of the measuring tape and 

directly read the measurement. Both the plane table recorder and the person holding the rod 

would try to keep the measuring tape taut, without any sag or dips, to obtain an accurate distance 

measurement. The rod holder and the recorder communicate that everything is ready and record 

the measurement. In a second or two, the recorder would respond with ñflag number,ò and the 

rod holder would respond with the labeled number on the flag.  

Conducting this fieldwork involved following Hawaiian protocol, which requires focused 

behavior and conduct when walking around a significant site, such as a heiau. Attempting to 

document the past should be planned strategically, as unplanned fieldwork may inadvertently 

disturb the stones and permanently lose potential knowledge. At the end of the day, we 

participated in a pǭkai (salt and turmeric) ceremony to cleanse any negative energy as part of the 
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panina (closing) before leaving the site. We all want to go home spiritually, mentally, and 

physically well. 

Reconstruction was based primarily on Kalawe et al. (2010), but we also reviewed the 

1906 photographs from Stokes (Stokes 1991). One intentional modification to the original layout 

was to accommodate sea-level rise; we raised the west wall by 3 ft. We also reviewed a 

photograph by L.C. Child from circa 1910, which Aunty Elizabeth Kalaniola Hamm of Kahaluᾶu 

Bay gifted to me, taken from Kalaᾶau o Kalani Point. In the photographôs background is a tall, 

large hau (Hibiscus tileaceus) stand, and hidden within its foliage is the heiau of Kapuanoni, and 

beyond that is the heiau of KeᾶekȊ. We were intrigued by the photograph, as it appeared that 

KeᾶekȊôs exterior west wall showed evidence of a 30° slope. I returned to the Stokes (1991) 

photographs to make comparisons and estimated that the north wall of KeᾶekȊ also had the same 

slope. I postulate that the heiau slope was probably designed and engineered by the kahuna 

kuhikuhi puᾶuone (Pukui and Elbert 1986:173), or expert architect and engineer, to absorb and 

dissipate the high-impact energy from occasional high surf. Thus, during the dimension layout 

phase, we incorporated a 15° slope into the west and east walls of HǕpaialiᾶi.  

Civil Engineering Considerations 

 

The heiauôs location below the shoreline high-water mark makes it particularly 

vulnerable to wave attack today, especially during rough weather and high seas. These 

conditions have been exacerbated by island subsidence and sea-level rise driven by global 

warming. Moore and Campbell (1987) have calculated a general rate of island subsidence for 

Hawaiᾶi Island of 2.5mm per year over the last half-million years. With that general estimate as a 

guide, if HǕpaialiᾶi and Keᾶeku were built in 1400 C. E., they would have been 1.5m (4.9 ft.) 

higher than the current sea level (excluding global-warming sea-level rise). While this would 
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have placed the heiau well above sea level, they would not have been beyond the reach of storm 

surges and tsunamis. These are considerations that the kuhikuhi puᾶuone would have determined 

in its design: that, by making the walls a self-draining system (Umwelteinsatz 2019), 

overtopping of breaking waves would reduce hydrostatic pressure (water pressure builds up 

behind or against the walls). Another important clue is the noted massive size of the southeast 

niho cornerstone, which established a pattern of locking and securing the corners. While a solid 

foundation is always important in engineering, it becomes especially so when walls may be 

affected by large waves. These observations help us understand why the kǕhuna kuhikuhi 

puᾶuone designed the heiau as they did. The experiences gained from restoration, ongoing 

maintenance, and repair activities improved water drainage away from the foundation, reduced 

water pressure, and prolonged structural integrity by placing pǾhaku with greater length, girth, 

and tonnage. Improvements like the 2020 repair work along the north wall and the southeast 

portion will further enhance structural integrity and stability, and prolong the life of HǕpaialiᾶi. 

Also, due to rising sea levels, we chose to add 0.9 m (3 ft.) to the perimeter wall heights, but kept 

the floor paving (including the piko stone) at the same elevation. 

Archaeoastronomy 

Ancient astronomers from many cultures observed the movement of celestial bodies from 

their locations on Earthôs surface. They developed their own observational methods and obtained 

measurements that often influenced the design and architecture of their monuments (Gullberg 

2020; Magli 2024). They observed the Sun, planets, and starsô movement across the sky and 

sought to construct cultural patterns based on celestial alignments. These naked-eye observations 

revealed patterns in the Sunôs and Earthôs cyclical motion. One fundamental observation is that 

the rising and setting Sunôs position on the horizon changes significantly throughout the year, 
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while star positions only change subtly (less than a degree with the wobble of the pole). Instead 

of rising and setting in different positions, stars rise and set at significantly different times 

throughout the year, changing by about four minutes every day. What has the largest effect on 

constellationsô paths over the sky is not the season, but the latitude of the observer (Low 

2013:129-130). In turn, cultures drew on these observations to deepen their understanding of 

their place in the universe.  

Reconstructing this particular kind of traditional ecological knowledge is known as 

archaeoastronomy (Mulloy 1975; Da Silva and Johnson 1982; Chauvin 2000; Liller 2000; 

Mendes et al. 2005; Ruggles and Urton 2010; Edwards 2011; Gill et al. 2015; Goodwin 2018; 

Kanahele et al. 2018; Kirch and Ruggles 2019; Magli 2024; Ruggles 2021). While celestial 

movements can serve many purposes simultaneously, their uses for cultural purposes such as 

voyaging and calendrical markers are still being uncovered and debated. In Polynesia, our early 

ancestors first ventured into vast areas of the Pacific Ocean using their knowledge of star 

positions, wave patterns, and other natural phenomena. Their double-hulled voyaging canoes, 

with the aid of nǕ alanui o nǕ hoᾶokele (the great highways of the navigation stars), sailed across 

the vast oceanic horizons to find abundant natural resources (Ruggles 2015).  

Reaching conclusions about observed alignments of monuments with the Sun, moon, 

planets, or stars is difficult, as it requires establishing the buildersô intent rather than attributing 

them to coincidental alignments. With the thousands of stars in the sky, an alignment of a wall 

with the rising or setting of any particular star could easily be coincidental. Alignments with the 

Sun and the Moon on solstices or the equinoxes are more convincing because there are only two 

such large bodies in the sky instead of thousands. When alignments are found with stars, cultural 

knowledge of star groups that were particularly important to certain cultures, such as Makaliᾶi 



41 

 

(Pleiades) in Hawaiᾶi, can reinforce the conclusion that alignments were intentional. One 

important ethnohistorical source used herein to interpret particularly significant features of the 

sky is the Kumulipo (Beckwith 1951), a Hawaiian genealogical chant that includes extensive 

information about the natural world within a Hawaiian worldview. 

In reference to the construction of heiau in particular, there was a class of kǕhuna known 

as ñkuhikuhi puᾶuoneò who planned the design of any particular heiau in consultation with the 

aliᾶi. Fornander (1919-20:3-45) breaks a hierarchy of kǕhuna into ten levels, with the kǕhuna 

kuhikuhi puᾶuone ranking only one step below the kahuna nui. These individuals worked in 

concert with kǕhuna kilolani, or stargazers (Makemson 1938, 1939; Valeri 1985:234; Kamakau 

1976:8, 1992:79; Cachola-Abad 1996; Malo 2006:48). Whether kǕhuna kuhikuhi puᾶuone and 

kǕhuna kilo hǾku refer to the same individuals or separate ones, these experts tailored the design 

of each heiau to the landscape in which it sat, and according to the purposes that each heiau was 

intended to serve. Understanding these concepts helps explain why numerous heiau might be in 

proximityðthey could serve different purposes. 

Like Western observers of the sky, Hawaiian kǕhuna would base their observations on 

universal principles (Ancheta 2016:56). The Sun rises in the east and sets in the west. It takes 

365 days for the Earth to make a complete orbit around the Sun. The Earth rotates around the 

Sun in a counterclockwise course (Fig. 13). The course of the Earthôs travel is not a perfect circle 

but follows an elliptical orbit, and the Sun is not quite at its center. The Earth rotates 

counterclockwise around the Sun, spinning like a top tilted at 23.5° to its axis, known as the 

obliquity (Magli 2020). The Sun and planets, through their constellations, follow their own path, 

called the ecliptic. 



42 

 

 

Fig 13. An illustration of the path of the Sunôs position during the equinox, adapted from Zeitlhöfler 

(2019). Not to scale. (Illustration by author.) 

 

The illustration in Figure 13 presents the Sunôs movement and the point where the 

ecliptic intersects the equatorial plane from south to north, called the vernal equinox, or the 

autumn equinox when the ecliptic is from north to south.  

 Figures 14-16 illustrate seasonal patterns in the Earth's motion around the Sun. Figure 14 

shows the angle between the north and the celestial body measured clockwise around the local 

horizon. Beginning in the north direction, that is, 0° or 360°. In the direction of east (90°), south 

(180°), and west (270°). 
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Fig 14. Diagram of azimuth and altitude (elevation) coordinate system. Not to scale. (Illustration by 

author.) 

 

 

Fig 15. A diagram of the Earthôs tilt on its axis relative to the Sun. (Illustration by author.) 
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Fig 16. Diagram from the northern hemisphere perspective of the Earthôs movement around the Sun. This 

movement brings about the changing of the seasons. Not to scale. (Illustration by author.) 

 

The plane upon which the Earth rotates around the Sun, counterclockwise, is called the 

orbital plane. Rather than being perpendicular to its axis, the Earth rotates on its axis at an angle 

of 23.5°, known as the obliquity (Magli 2020). Earthôs tilt causes seasonal changes, with the 

Northern and Southern Hemispheres experiencing opposite seasons. In Figure 16, a diagram of 

the Sunôs rays is presented that are more direct on the northern hemisphere, whereas on the 

southern hemisphere, the Sunôs rays are not as effective. On June 21, the summer solstice, the 

North Pole is tilted toward the Sun, and Earth receives more hours of sunlight and heat, resulting 

in longer daylight and shorter nighttime. 

On September 21, the autumnal equinox, the Earth is at the midpoint of its orbit, and both 

the northern and southern hemispheres receive equal daylight and equal nighttime hours because 

the Sunôs rays strike the equator. On December 21, the winter solstice, the South Pole is tilted 
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away from the Sun, resulting in short daylight hours and longer nighttime hours. In the spring, on 

March 21, as in the autumn period, the Sun is centered over the equator, and the Earth receives 

equal amounts of solar energy, with equal daylight and equal nighttime hours; hence the name 

equinox. 

 

Archaeoastronomy in Polynesia 

Similar knowledge about the Sun or Moon can also help explain why particular features 

may align with specific rising or setting points throughout the year. In Polynesia, work on Marae 

TaputapuǕtea in Tahiti (Edwards 2015) exemplifies attempts to associate built structures with 

astronomical patterns. Further to the east, Rapa Nui (Easter Island) is home to numerous 

massive, uniquely shaped stone uprights called moai, which several scholars have interpreted as 

having astronomical significance (Edwards 2015; Liller 1989; Mulloy 1975; Ruggles 2015). As 

is the case for Hawaiᾶi, their ethnohistory indicated that the rising Pleiades was a significant 

event, with skywatchers convening on the eastern portion of the headland to observe its helical 

rise. 

In Hawaiᾶi, Makemson (1938, 1939) published some of the available ethnohistorical 

accounts of Hawaiian astronomy, and more recent researchers have sought to identify intentional 

alignments in archaeological data (Da Silva and Johnson 1982; Henry 2022; Kikiloi 2012; 

Lenchanko 2015; Mello 2017; Noyes 2018, 2022; Kirch and Ruggles 2019). Interpretations in 

archaeoastronomy can range from well-proven associations between alignments and 

astronomical patterns to weakly supported suppositions. While different researchers may 

disagree on the intentionality of designs related to astronomical patterns, a unifying factor in 
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making good interpretations involves a combination of careful, contextualized documentation 

with extended observations.   

Indigenizing Interpretation  with Kilo  (ethnoastronomy)  

KǕhuna such as Kilolani and Kuhikuhi Puᾶuone spent lifetimes being trained by their 

predecessors to observe patterns in the earth and sky and to assist in the design of heiau. Due to 

the cultural rupture between their ᾶike kȊpuna and my own, it is almost like I must begin my 

approach to understanding their roles at HǕpaialiᾶi in a state of makapǾ (blindness), where 

someð but not allðof my senses are diminished. What I must do to compensate is to be 

makaᾶala and to draw on any resources I have access to, through intensive personal observation, 

community knowledge, archaeology, and astronomy. This is the essence of ñkiloò, a term closely 

tied to Hawaiian astronomy and that embodies a state of intense, extended observation. I 

differentiate this from Western astronomy in this thesis based on complementary but distinct 

methodological approaches. Western astronomy provides toolkits such as software packages, 

total stations, and GPS that can quickly and precisely define star positions relative to 

archaeological features. Kilo provides ñóike maka a me ka lonoa kino,ò or a greater awareness of 

context that comes from extended observations. ñKiloò often translates as ñto watch clearly, spy, 

examine, look around, observe, forecastò (Pukui and Elbert 1986:151), and allows the person 

doing it to become more aware of patterns in the landscape and how they relate to patterns in the 

sky. This is an immersive and experimental process that is never completely finished, and more 

deeply connects the observer to the place. Herein, I use the term ñethnoastronomyò as an English 

translation of ñkilo.ò 

In some cases, the careful analysis of oli (chants) has been an important and productive 

way to inform Indigenous methodologies such as PapakȊ Makawalu (Kanahele 2009, 2010; 
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Nuᾶuhiwa 2020). In this case, the Kumulipo, a Hawaiian Creation chant (Beckwith 1951), offers 

guidance on aspects of the construction of HǕpaialiᾶi. Historical maps offer another valuable 

guide. When Stokes drew his map of HǕpaialiᾶi in 1906, it provided a valuable time-stamped 

snapshot of the monument, but the map itself sits on a blank background of paper, removed from 

the context of all that surrounds it. Interpreting the site requires establishing a broader context 

that explores its interconnections with the surrounding natural and cultural worlds. It necessitates 

an understanding of Hawaiian cosmology as expressed in documents such as the Kumulipo 

(Beckwith 1951) and, above all, extended periods of time and astronomical observation (kilo) 

while immersed in these Hawaiian worldviews. 

 Beyond the value of cultural immersion, more pragmatic aspects of re-interpreting the 

site can come from cultural insights of kȊpuna, and this should not be interpreted to mean solely 

from oral traditions or spiritual insight. The value of extended familiarity with an ancestral place 

can increase oneôs ability to see patterns that extend beyond the most obvious. For example, in 

the earlier stages of first discovering that there was an alapiᾶi (staircase) at HǕpaialaiᾶi and then 

reconstructing it, Uncle Mitchell stopped by to visit. As he got closer to where we were working, 

he said, ñEh, you found the staircase.ò Uncle shared that he remembered the alapiᾶi leading up to 

the HǕpaialiᾶi platform. Occasional conversations through the years culminated in some essential 

observations that led to ᾶike papalua (insight). For instance, when KeᾶekȊôs northwest corner 

came apart2, that is when both HǕpaialiᾶiôs southwest corner and Kapuanoniôs south wall began 

to erode, suggesting that one heiau had been protecting the other from the effects of wave action.  

 
2 Personal communication with Uncle Mitchell Fujisaka on October 8, 2020. Uncle shared that following the 

completion of the Kahaluᾶu Bay map (Kekahuna 1952), when the northwest corner of KeᾶekȊ Heiau came apart 

during Hurricane ᾶIniki it subsequently resulted in increased partial collapse of the southwest corner of HǕpaialiᾶi 

Heiau and the south wall of Kapuanoni Heiau. 



48 

 

The walls of one heiau may have been designed to protect the walls of another heiau from storm 

damage. According to Uncle Mitchell, Kapuanoni Heiau had defined southwest and northwest 

corners, which appear to be protected by the walls of HǕpaialiᾶi Heiau. 

Mokumanamana 

A personal experience on Mokumanamana (sometimes called ñNeckerò Island, Fig. 17) 

in December of 2009 helped guide the methodology that I adopted for practicing kilo at 

HǕpaialiᾶi Heiau. Figure 17 presents the HǕᾶena names for each of the six (6) puᾶu (hills) that are 

connected to Mokumanamana, which was discovered in a koᾶihonua archived in the Bishop 

Museum (Kikiloi 2012). Beginning from east to west with HǕᾶena, HǕᾶena KȊ, HǕᾶena Ala, 

HǕᾶenamauhoalalahoaiakahiki, HǕᾶena Moe, and HǕᾶena Aᾶe (Kikiloi 2012; Nuᾶuhiwa 2015). It 

was on this trip to Mokumanamana that the expedition group decided to use the traditional 

names of Mokumanamanaôs puᾶu based on environmental observations. The purpose of our trip 

was to gain more knowledge by conducting observations during the period of Ke Ala Polohiwa a 

Kanaloa (winter solstice) and the Sunôs interaction with thirty-four (34) heiau sites on the island. 

I traveled with a distinguished team of cultural practitioners who had developed expertise in the 

PapakȊ Makawalu methodology (Kanahele 2009, 2010; Nuᾶuhiwa 2020). Pualani Kanahele 

developed the PapakȊ Makawalu methodology to interpret the organization of Hawaiian 

worldviews rooted in the Kumulipo. The details of that experience, presented below, are 

intended to demonstrate the added interpretive value of kilo when the observer becomes 

immersed in a place.  
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Fig 17. A map of Mokumanamana (Necker Island) with the names of the six puᾶu (hills). Arrow 

indicating my area of study: Heiau 20 and 21. (Base map by Charles S. Judd, Bishop Museum Archives. 

Arrow and red text added by author.) 

 

Mokumanamana is currently uninhabited and lies to the northwest of the main Hawaiian 

Islands. To reach the island, we traveled for several days by motor-sail. It sits very near the 

Tropic of Cancer, where the Sun passes directly overhead on the summer solstices. Unlike many 

other islands to the northwest of the main Hawaiian group, this island is covered in ritual 

structures, and with its unique position on the Tropic of Cancer, it reinforces the concept that 

these structures could be associated with solstice patterns (Emory 1928; Kikiloi 2012), and that 

our ancestors made exceptional efforts to observe the Sunôs most northern boundary there.  

Emory (1928) shared his rationale for referring to the temples on Mokumanamana as 

ñMaraeò instead of ñheiauò, as have others (McCoy and Nees 2014). He believed the stone 

uprights on the temples were slivers of basalt rock pointing skyward. Based on his familiarity 
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with French Polynesian ethnohistory, Emory interpreted these uprights as the godsô back 

rests, which retained a form different from that seen in most other Hawaiian heiau. Later 

interpretations, such as McCoy and Nees (2014), argue that the marae on Necker, Nihoa, and 

Maunakea escaped remodeling or replacement and represent archaic forms from an earlier 

belief system.  

Once on the island, I made my way to my assigned study area, being careful of the 

steep climb, avoiding the bird nests as the natives are territorial, and being mindful of the 

low hedges of native óohai. When I reached HǕᾶenamaulalahoaiakahiki, I conveyed my 

intentions and petitioned them to teach me. Mokumanamana has 5 main hills, each named 

HǕᾶena. HǕᾶenamaulalahoaiakahiki is the third hill, directly located in the middle of the 

island (Kikiloi 2012:286). I offered a prayer to the ancestors who had gone before me and 

to my ᾶaumakua for their protection along the way. I soon went about setting up my moena 

(mat) and hǕliᾶi moe (sleeping bag) along with my camera mea in between a small open 

space of about one ᾶanana (fathom) and a half in a sort of oval-shaped area, surrounded by 

low hedges of the native ᾶǾhai (cf. Sesbania tomentosa). In the background, the constant 

sounds of an island with an overwhelming bird population and the occasional bird dropping 

from above.  

The value of being immersed in the surrounding natural world developed from many 

senses. One such connection emerged when Dr. Pualani Kanakaᾶole Kanahele explained the 

word HǕᾶena, which represents the Sunôs intense breath (Kanahele 2011:114), which also 

describes the meaning of the word ñMokumanamanaò as the Sunôs intense breath. I kept 

repeating that phrase, and realized that it could mean that the island receives the Sunôs first light, 

the intense breath of the Sun, and the setting Sun is its last breath. 
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Aunty Pua Kanahele assigned each of us different areas to observe, and I was assigned 

heiau numbers 20 and 21. On the first day, I surveyed my area and made observations (Figs. 18 

and 19). Then, in the middle of the night, I observed WǕkea directly overhead and Newe, the 

Southern Cross, to the south, and estimated its elevation above the horizon at approximately 20°. 

The next morning, I awoke just before sunrise to position myself at the corner of Heiau 20 (Fig. 

20) and observed that it aligned with the two stone uprights on the southwest corner of Heiau 21, 

and also aligned with the rising Sun in the notch of a puᾶu to the south named HǕᾶena Ala. In the 

StellariumTM software, the Sunôs position yielded an azimuth angle of 116.59° (elevation of 

1.79°) and a declination of -23.26°, consistent with the winter solstice, Ala Polohiwa a Kanaloa. 

 

 
 

Fig 18. Day 1. Late afternoon on Mokumanamana, looking east from Heiau 20 to uprights on Heiau 21, 

with a partial view of the south side of HǕᾶena Ala in the background. The direction of the natural 

crescent-shaped notch, and in the foreground. (Photo by author, 2009.) 
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Fig 19. Drawing of Heiau 21 (l) and Heiau 20 (r) on Mokumanamana, adapted from Emory (1928:80). 

No. 1 indicates the location of observation, and No. 2 indicates the direction of observation. (Drawing by 

author, 2024.) 

 

 
 

Fig 20. Day 2. Winter solstice from Heiau 20 on Mokumanamana (# 1) towards a fixed landmark, HǕᾶena 

Ala (# 2). (Photo by author, 2009.) 

This observed alignment at least demonstrates the alignment of a built structure (two 

uprights and a notch) with an astronomical event. The gap between observing this alignment and 

proving that the builders of the uprights intended them as solstice markers exemplifies the 

challenge posed by confirmation bias in archaeoastronomy. When such an alignment is placed in 
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a broader context, as Kirch and Ruggles (2019) did on Maui, it can become more powerful. 

Lillerôs assessment of 30 marae sites on Mokumanamana indeed provides more context for my 

personal observations. Lillerôs study appears to be based on maps created by Emory, which were 

not clear on their orientation to True North or Magnetic North, and concluded that the majority 

of the heiau (marae) are oriented toward the December solstice, followed by the equinox, and 

none for the June solstices (Liller 2000a:156).  

However, in 2000, another study found that most heiau temples were oriented east-west. 

The east heiau orientations were found to be in a range of 85° to 110°, which may suggest that 

these heiau may be aligned towards the rising Sun during the solstices and equinoxes. The west 

heiau orientations were found to have a much larger range, 225°-310°, suggesting they may have 

been aligned towards the setting Sun at the winter solstice, equinox, and summer solstice (Kikiloi 

2012:285-286). Unlike Lillerôs (2000a) assessment, Kikiloi conducted his research on 

Mokumanamana. Other researchers, such as Kalei Nuᾶuhiwa, have visited Mokumanamana 

several times and have yet to publish their findings.  

 

Combining Kilo with Archaeoastronomy at HǕpaialiԀi 

To document my observations, I used maps, GPS, and compass measurements to begin 

determining the orientation of various alignments, but I also wanted to limit my own biases by 

having my own measurements independently validated. Thus, in January 2025, I worked 

alongside Wes Thomas Associates, Land Surveyors, and measured the azimuth angles of the 

heiau corners. I also photographed sunsets and sunrises from key vantage points with a cell 

phone equipped with a compass and the Star Walk application. I also obtained Global 

Positioning System (GPS) coordinates after determining the Sunôs pathways and identifying 
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reliable locations and observation points, and I used a clinometer to measure the angle of the Sun 

over the horizon. When measuring sunset locations, the bearing was taken to the center mass of 

the Sun at the time that the lowest portion of the Sun touched the horizon. With the observation 

points established, I made a special effort to maintain a routine and show up on time. By 2025, I 

also used the planetarium software Stellarium (Zotti et al. 2021) in addition to personal 

observation when sky features were obscured. In presenting the Stellarium results, I focus on the 

era of 1550 C. E., the period immediately following the last precontact renovation of HǕpaialiᾶi 

Heiau (Kalawe et al. 2010:27). 

These combined methods, from the ceremony through accurate documentation, help 

create a more holistic toolkit. I conducted my observations during the solstices and equinoxes, 

and always with ceremony. HǕpaialiᾶi receives the first light of the rising Sun from the kualono 

of HualǕlai, and the last light of the setting Sun into the ocean of Kanaloa. Over time, a 

consistent pattern of methods and observations began to take shape, and with little knowledge or 

experience in this field, I stayed makaᾶala (attentive) to what was being revealed to me. I 

believed that the clues or patterns I had gained were makana (gifts) from our kȊpuna, gained by 

petitioning them for their insight and assistance.  

 

Infusing restoration and kilo within Modern Cultural Practice 

To me, restoring HǕpaialiᾶi takes on much greater significance when combined with 

heritage management and the perpetuation of cultural practice. In this applied setting, it can 

redefine the purpose of heiau for 21st-century learning. To climb the stairs onto HǕpaialiᾶi Heiau 

is to step into or to elevate oneôs potential. The cultural landscape of Kahaluᾶu has witnessed 
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nearly 200 years of neglect and the problematic consequences of colonialism that devalue Native 

Hawaiians and Indigenous practices.  

Some of the community engagement falls within the longstanding commitment of 

cultural anthropologists to ñparticipant observation,ò where one engages with communities for 

extended periods. In many cases in modern anthropology, Indigenous practitioners (Watkins 

2000; Atalay 2012) are inseparable from the communities in which they are engaged and blur the 

boundaries between subject and observer. I spent a couple of years participating in observations 

and ceremonies under Dr. Kalei Nuᾶuhiwaôs tutelage, which significantly deepened my 

understanding of seasonal changes, particularly the transitions at the solstices and equinoxes. I 

consider this learning akin to participant observation, drawing on emic (insider) knowledge from 

a seasoned practitioner and a prominent Hawaiian scholar, noted for her work in kaulana mahina, 

the Hawaiian lunar calendar, and temple rituals (Nuᾶuhiwa 2011). Studying with Dr. Nuᾶuhiwa 

was instrumental in deepening my understanding of archaeoastronomy during my time on 

HǕpaialiᾶi. This method helped me make new observations, which in turn led to a fresh 

exploration of investigation, introducing new techniques or, rather, rediscovering old methods.  

When conducting observations, I also engage in the following ritual ceremonies: Ala 

Polohiwa a Kanaloa (winter solstice), Piko o WǕkea (equinox), Ala Polohiwa a KǕne (summer 

solstice), and the Kuapola, a ceremony that initiates the Makahiki season (Nuᾶuhiwa 2011). Over 

time, I sense that I have rekindled a foundation of understanding and developed a special 

relationship with these sacred structures, landscapes, and elements that may have been part of a 

common practice for the priestly specialists.  
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Given the scarcity of information on HǕpaialiᾶi Heiau, I approached my research as the 

ancestors would have, applying the method of kilo, which relies on ᾶike maka (Pukui and Elbert 

1986:97), or seeing for oneself. On top of the heiau, there were features that my ancestors had 

built, such as a centrally located enclosure (paehumu). We know from ethnohistorical accounts 

that such features were not built at random and that their placement was intentional. These 

provided obvious locations where I concentrated my efforts to observe how they were situated in 

the surrounding landscape. Standing outside the heiau, still other patterns may exist that my 

ancestors could have paid attention to, but discerning the specific observations they made is 

more difficult. Rather than abandon any attempt to interpret these possible connections, being 

óike maka demanded that I pay attention to these spaces too, but ultimately, my observations 

outside the heiau were grounded in my own cultural interpretations of space.  

This comprehensive application of kilo also assisted me in serving the needs of the 

descendant community by committing to a practice of extensive observation. Driven by a great 

sense of kuleana, and a directive (kauoha) from Aunty Pua in 2009, ñLearn all that you can,ò and 

in 2008 from Uncle Mitchell, ñHelp me see what my tȊtȊ saw.ò Seeing the restoration work in 

action, I believe, paved the way for Uncle Mitchellôs inquiry, and I set my intentions into focus 

and in motion. I regard this as a kauoha as if it came directly from TȊtȊ Naluahine himself.  

Since the restoration of HǕpaialiᾶi, the heiau is again relevant to the lineal descendants of 

Kahaluᾶu. During the projectôs restoration phase, a kupuna from Keauhou visited the hotel and 

observed a heavy equipment machine stationed atop the heiau. She commanded, ñE Pai, what is 

that machine doing on the heiau?ò In response, I said jokingly, ñAunty, you said that you were 

going to give me three hundred kǕnaka (workers) to help me.ò She replied, ñTsa!ò Before this 

time, no one cared about the condition of the heiau. However, now the heiau was becoming 
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relevant as its restoration progressed. Since that time, the value and support spread to the broader 

community, cultural practitioners, school and community groups, professional educators, 

teachers from the Hawaiᾶi Department of Education (HIDOE), and lifelong learners seeking to 

learn more about it. Henry E. P. Kekahuna shares his ᾶike kȊpuna insight on heiau: 

The heiau is the rallying point in the life of the Hawaiian people. All activities are shown to 

involve the heiau as a pivot or center for their full expression, without which there would be no 

life. Religion and life were synonymous and real to the ancient Hawaiians, and everything from 

birth to death depended upon the godsô will. The heiau was the principal medium through which 

all religious activities manifested and was the most important collective representation in ancient 

Hawaii (Kekahuna 1954). 

Following the restoration work, numerous community events were held at the site (Table 2). My 

work at KS involves caring for nǕ wahi kȊpuna, ancestral places, including research, genealogy, 

compliance, restoration, and consultation with the descendant community.  

To guide Hawaiian practitioners in what is done, whether restoration or repatriation of 

iwi kȊpuna, practitioners must ask permission, makaᾶala (pay attention), to what the land and its 

descendants are saying. I believe this journey was founded on my petition to my ancestors for 

help. This protocol helped alakaᾶi, me, and my ᾶohana in the 1990s during the struggle for 

ancestral land at HonokǾhauiki with the National Park Service. Next, I asked my family for 

permission to assist with the 1993 Kahaluᾶu Makahiki ceremony, including walking from 

HonokǾhauiki to Kahaluᾶu and asking permission from the unseen kȊpuna at significant 

boundary markers along the way. 

Table 2 presents a small snapshot of my community engagement efforts with local 

groups, families, funeral services, and guidance for special-needs cultural on the site of my 
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decades-long work at Keauhou-Kahaluᾶu, which reflects my involvement and service to 

descendant members, educational institutions, community organizations, and professional 

development, too numerous to count. But at the end of the day, to see the smiles, to feel the 

warm embrace, the accomplished outcomes in the needs of that place, and to bear witness to their 

responses to the activities they were engaged in, is a living testimony that cannot be planned. It is 

in their contribution of work, their spirit, their sweat from the brow of their forehead, that the 

reciprocal relationship forms, and the wonderment of when they would be able to return. 

 

Table 2. A chronological summary of community engagement is included in this project. 

2006 Inform lineal descendant community members of the commitment made by KS Trustees in the 

2005 ceremony and seek their permission to restore the coastal heiau of Kahaluᾶu. 

2007 Creation of Kiaᾶi ǔina Kualoloa (Guardian of the Longback of the Land), a cultural and 

environmental stewardship program. 

Creation of Hui Kaha PǾhaku (Group That Draws and Measures the Placement of the Stones) 

documenting a siteôs condition through the plane table method program ï Co-creator(s) with Keone 

Kalawe and Dr. Darlene Martin. 

Assist in creating the Kapuanoni Heiau Plane Table Map w/Students from ᾶEhunuikaimalino and 

Kealakehe High School. 

2008 Assist in creating the Plane Table Maps for the MǕkoleᾶǕ Heiau, Poᾶo Hawaiᾶi Pond, and the 

Petroglyph field near KeᾶekȊ Heiau w/Students from Kealakehe High School.  

2009 Assisted in creating the Plane Table Map for the Papakoholua Heiau and Lonoikamakahiki 

Residence with Students from Kealakehe High School.  

 

2010 

Assist in creating the Plane Table Map for the Keikihoᾶokama Residence and Paoumi Heiau 

w/Students from ᾶEhunuikaimalino and Kealakehe High Schools. 

2011 Kalei Ann Nuᾶuhiwa prepares a Cultural Plan (2011) for Kahaluᾶu.  

2013 ᾶǽiwi TV Video prepares community outreach video (Kamehameha Schools 2013) 
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2013 

KS Culture-Based Education Conference: óIke Honua, Sense of Place ï Pae PǾhaku Paᾶa (Setting 

of the Stones) Neal Blaisdell Honolulu, Oᾶahu. Presented by Keauhou-Kahaluᾶu Education Group 

(KKEG), Kahaluᾶu, North Kona, Hawaiᾶi. MǕhealani Pai, Cultural Resource Specialist, Dr. 

Darlene E., Education Strategy Project Manager. Lineal Descendants: Alton Kauahi, Faith Hepua 

KahulamȊ. 

Assist in creating the Plane Table Map for the Keikihoᾶokama Residence and Paoumi Heiau 

w/Students from ᾶEhunuikaimalino and Kealakehe High Schools. 

2016 Archaeological Summer Field School at Maluaka, Keauhou, in collaboration with Hawaiᾶi 

Community College and University of Hawaiᾶi Hilo. Co-director with Keone Kalawe and Dr. Jack 

Rossen. 

2017 Assist in creating the Plane Table Map for Maluaka w/Students from Hawaiᾶi Academy of Arts 

and Sciences Public Charter School (PCS), Kanu O Ka ᾶǔina PCS, Ka ᾶUmeke KǕᾶeo PCS, 

Kealakehe, Ke Kama Pono, Kua O Ka LǕ PCS. 

Assist and coordinate a two-day Koehana Collection Workshop with the participation of the 

Keauhou-Kahaluᾶu descendant community and the KaᾶȊpȊlehu descendant community. 

 

Archaeological Summer Field School at Maluaka, Keauhou, in collaboration with Hawaiᾶi 

Community College and University of Hawaiᾶi Hilo. Co-director with Keone Kalawe and Dr. Jack 

Rossen. 

2018 Engagement with the descendant community in making observations. 

   Oral Interviews with descendants. 

 

2018 

Designed and conducted a ceremony for decommissioning the Keauhou Beach Resort Hotel with 

the involvement of lineal descendants. Provide assistance and guidance as a cultural monitor 

during the civil work of the Kahaluᾶu Ma Kai redevelopment.  

 Archaeological Summer Field School at Maluaka, Keauhou, in collaboration with Hawaiᾶi 

Community College and University of Hawaiᾶi Hilo. Co-director with Keone Kalawe and Dr. Jack 

Rossen. 

2018 Repatriation of iwi kȊpuna from Keauhou and Kahaluᾶu ahupuaᾶa with participation from lineal 

descendants. 

2020 Oversee the coordination of significant repair work to HǕpaialiᾶi Heiau, assist and guide 

archaeologists and cultural monitors, and conduct training on cultural protocols with the 

involvement of Kahaluᾶu descendants. 

2021 Completion of Kahaluᾶu Ma Kai civil work. Design and conduct a soft opening for the ceremonial 

blessing and protocol/protocol and the inclusion of lineal and cultural descendants, for the 

NǕhuewai o Kahaluᾶu Ceremony, commencing upon HǕpaialiᾶi Heiau.  

2023 Co-director of the Wahi KȊpuna o Kahaluᾶu Stewardship Program with a focus on the lineal and 

cultural descendant community.  

2023 Kamehameha Schools makes a video to promote the completion of the Kahaluᾶu Ma Kai outdoor 

campus, including the restored grounds, heiau, and the welcoming back of the lineal descendant 

community (Kamehameha Schools 2023). 
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 To conclude a discussion of methodology, this thesis employs a combination of methods: 1) the 

validated reconstruction efforts of the heiauôs design through archaeology; 2) making accurate 

measurements of astronomical alignments through archaeoastronomy, 3) genuine attempts to 

combine these observations with an extended period of immersive cultural protocol, or kilo, and 

4) honest engagement with community members. Unlike a methodology designed for a 

laboratory experiment, this involves a continuous process of learning through practice, in which 

methodology and results become intertwined. The necessary sacrifices involved in this prolonged 

process are entangled with the purpose of this study and are driven by a desire to conserve 

traditional knowledge and encourage continued learning about ancestral worldviews for future 

generations.  
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CHAPTER 3- RESULTS 

Results of Archaeological Investigations 

Kalawe et al.ôs (2010) careful archaeological research provided the foundation for most 

of the observations that follow. The plane table and alidade map they produced (2010:4-5) 

revealed numerous details that corroborated design elements noted by Stokes in 1906 and by 

Kekahuna (1952), but also added several features that appeared in the paving upon clearing of 

rubble. Remnants of the alignments of all the main walls were still apparent, and the 

southwestern cornerstone of the heiau was still intact. Two prior wall designs were found 

embedded in the structure. The first consisted of alignments of waterworn stones near the 

northwest corner of the heiau that sit directly on pǕhoehoe bedrock (Feature a, Fig. 21). No 

radiocarbon date is associated with this feature, but Kalawe et al. interpret it to be a wall facing 

that was oriented differently than the most recent facing. Another interpretation is that it is a 

ramp built within the existing structure.  

On the eastern side, a second wall facing was found embedded within the eastern wall 

and parallel with it (Feature d, Fig. 21). Kalawe et al. (2010) used Bayesian modeling to calibrate 

radiocarbon dates on the short-lived species that were found under or within the architectural 

building sequence. They argue for a two-phased building sequence on the eastern walls with the 

first phase occurring between 1369-1496 C. E., and a second phase occurring sometime in the 

era of 1504-1818 C. E.. Charcoal from a fire pit beneath its niho (foundation) stones, identified 

as alaheᾶe (Canthium odoratum) and ᾶakoko (Chamaesyce sp.) included a piece of ᾶakoko wood 

charcoal dated to 1293-1411 C. E., and suggests the earliest construction date for the inner 

foundation stones (Kalawe et al. 2010:22), which is only slightly later than the estimates from 

oral traditions of Maᾶa discussed above.  
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Then sometime after the original construction, it appears that the eastern wall of 

HǕpaialiᾶi was expanded outward (Feature i, Fig. 21). Through radiocarbon dating of carbon 

samples derived from short-lived species which were recovered directly under the foundation 

stones of the outermost wall, they documented that the final alignments of the walls came from 

renovations that most likely took place after 1500 C. E. (Kalawe et al. 2010:27). Numerous other 

archaeological studies (Cordy 2000:255-258; Hay et al. 1986; Allen 2001; Mills et al. 2011:81) 

suggest this was a time of rapid population growth in Kona and dramatic increases in 

surrounding agricultural production. Although no exact match can be made with a specific aliᾶi 

in this era, numerous high-ranking aliᾶi were associated with events in Kona. These include ᾶUmi 

a Lǭloa, Lonoikamakahiki, and KȊmalaenui a ᾶUmi (Beckwith 1951:139). This facing was dated 

to 1369 - 1496 C. E. (Kalawe et al. 2010:27). According to Cordyôs 20-year-per-generation 

estimate, this era would overlap with the reign of Kalaunuiohua, who is known to have sacrificed 

the kǕula wahine priestess Waᾶahia at the adjacent KeᾶekȊ Heiau (Cordy 2000:85, 188).  
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 In Figures 22 and 23, a pre-restoration view of the southwest corner, constructed with massive 

boulders, is shown. Notable are the alignments along a portion of its western-facing wall, viewed  

 

from the southwest corner, and along a portion of its southern wall, heading east. The massive 

boulders are typical of the western portion of its construction, as described by Stokes (1991).  

Fig 21. Archaeological Map by Kalawe et al. (2010:5). 
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Fig 22. Pre-restoration view from the southwest corner of the heiau looking north, with an alignment 

along the base of its west-facing wall. (Photo by author, 2006.) 

 

 

Fig 23. Prerestoration view from the southwest corner of the heiau, looking east, March 21, 2006: an 

alignment facing is visible along a portion of the south wall. Note the horizontal indentation marks 

midway up from the bottom of the cornerstone. (Photo by author, 2006.) 

 

After the loose boulders were cleared, it was possible to observe two large niho stones in 

a 1906 Stokes photo (Fig. 24) that were still in place and visible today (Figs. 25 and 26). 
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Fortunately, one niho stone is at the base of the southwest corner, and the other is along the 

southern wall. Along the southern wall, another large niho stone is present (Fig. 26).  

 

Fig 24. 1906 view of the southwest corner from Stokes (1991). Note the yellow (l) arrow indicating the 

horizontal identification mark. The (r) yellow arrow indicates the straight edge and location of the pǾhaku 

niho mano. (Photo by John F. G. Stokes, Bishop Museum Archives.) 

 

 
Fig 25. Post restoration view of the southwest corner. Note comparison with Stokesôs 1906 photo (Fig. 

24). Niho stones visible in both photos are marked in yellow. (Photo by author, 2026.) 
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Fig 26. Shark fin shape pǾhaku on the south wall. Note the left side of the pǾhaku, with a straight edge, as 

seen in Fig 25. (Photo by author, 2026.)  

 

The Paehumu and Piko Stone 

Between the Stokes map of 1906 and the Kalawe et al. (2010) plane table map, it became 

apparent that the three-sided enclosure (paehumu) at the center of the eastern end on the heiau 

was a significant feature. In the Kumulipo, ñpaehumuò refers to a temple enclosure for images 

(Beckwith 1951:238). It was on September 19, 2007, that Keone Kalawe brought the three-sided 

enclosure to my attention as an area where the stone masons wanted reconstruction work. On that 

same day, while having lunch with the PapakȊ Makawalu team of Kalei Nuᾶuhiwa, Kuᾶulei 

Higashi Kanahele, and Aunty Pua Kanahele, I drew the paehumu on my napkin with a pen, 

prompting a query from Aunty Pua on what I was drawing. After I explained, all of a sudden, the 

sound of moving chairs was followed by a beeline departure from the local restaurant where 

Aunty Pua led all of us back to HǕpaialiᾶi, where Keone Kalawe, Billy Fields, and Halealoha 

Ayau joined us. Kalei began taking measurements with her compass and found that the bearing 
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from the centerline of the east-west long axis of the heiau (and through the center of the 

paehumu) was estimated about 23.5° from the center of the paehumu to both the northwest and 

southwest corners of the heiau. As Kalei noted, this is very close to the Earthôs tilt on its axis 

(23.5°), which is why we have the solstices. Kalei noted that this day coincidentally marked the 

equinox, or Piko o WǕkea. Completely unknown to me at the time, that day coincidentally 

marked the equinox, or the time of year when the daylight hours and nighttime hours are of equal 

length.  

Kalei concluded that there must be a stone or piko stone nearby. Led by Keone Kalawe, 

the large water-worn stone was located within the rubble at the very center of the enclosure 

(Kalawe et al. 2010:13, see red arrow in Fig. 21). Kalei predicted that the stone would be there, 

and then thought to see how it would align with the setting Sun on the horizon. The piko is also 

known as the pǕnǕnǕ (a compass or a place to view from), a location from which ka poᾶe kilolani 

(the star observers) might have stood to observe or measure the solstices and equinoxes. From 

the piko stone, the Sunôs northern and southern extremes can be observed at sunset. This 

scenario establishes the Sunôs horizontal movement on the high platform of HǕpaialiᾶi Heiau.  

Figure 27 shows a pre-restoration view of the modern surface of the heiau, looking eastward 

into the area of the three-sided enclosure. At first, in Figure 27, the area appears mostly as 

rubble, but on careful inspection, the three-sided enclosure included a large waterworn stone 

(ᾶalǕ) still set into the pavement at its center. Figure 28 shows the same area after reconstruction 

with the loose rubble removed. A smaller water-worn boulder covered an empty cupboard 

measuring 30 cm × 30 cm and 40 cm deep. Other stones in the same area are angular to 

subangular cobbles and boulders. 
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Fig 27. Location where water-worn ala stone was located in the pavement within the paehumu. (Photo by 

author, 2007.) 

 
Fig 28. Post restoration view of ñpikoò stone within the paehumu. The yellow arrow marks the water-

rounded stone. (Photo by author, 2025.) 

 

άtƛƪƻ {ǘƻƴŜέ
ŀƭņƻǊ ǿŀǘŜǊǿƻǊƴ 
ŀǘ ǾŜǊȅ ŎŜƴǘŜǊ
ƻŦ ǇŀŜƘǳƳǳ
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I began experimenting with making astronomical observations from HǕpaialiᾶi, even 

though the winter solstice had passed. The first step was to establish fixed observation points 

(Fig. 31). However, before designating this location as a potential observation point, I took 

preliminary measurements to determine the azimuth angles of the setting Sun at the solstices, as 

it offers a commanding viewshed of the horizon profile (Ruggles 1999). I extended an imaginary 

line from the shoreline, in alignment with and over the piko stone (#1) and beyond the kǕheka, 

and aligned it with a natural notch in the pǕhoehoe (#8) on the makai side of the heiau, which 

served as a fixed landmark, or ᾶǕmana. I then stretched a straight line of string from the piko to 

the notch, measuring 60.96 meters.  

Then I extended the string in the opposite direction (mauka/eastward) to the shoreline, 

which measured 106.68 meters. From the piko heading eastward to the shoreline, the distance 

measured 45.72 meters. Following these additions, an extended E-W baseline was created, 

marked by observation points #7 and #8 at each end. Both observation points #7 and #8 are my 

own alignments that I developed, and are not to be confused with the kǕhuna who built the heiau.  
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Fig 29. Aerial view of observation points (#1 to #8) in the order in which observations took place. (Photo 

by SWCA, 2020.) 

Figure 30 represents the culmination of the observation points from #1 to #12, and represent my 

own interpretations. The baseline from #7 through #s 1, 2, and 8 measured an azimuth of 269.5° 

(TN) using the iPhone Theodolite application. The extension inland to #7 also allowed me to 

establish a secondary piko inland of the heiau itself (from #7 to #9, and from #7 to #11), where 

the observations of the easternmost wall corners could also be used to observe solstice events 

along the same bearings as would be achieved from the piko stone to the western corners of the 

heiau. 








































































































