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ABSTRACT

Thisthesis explores the interpagibn ofastronomical associations in the reconstructed
heiau of HUpaiali &i HUp atihaeh irslanpsistideatheo f Kahal u
western shore of Hawai i éangrpatandclelyrcehteriits one of
restoration, beginning in 2007 through the efforts of Kamehameha S¢K&))svas based on
archaeological and historical research to identify foundation stones and surface features.

Developing aholistic frameworkfor interpreting the oentation of features and walilsvolved

using standard archaeoastronomy alongsidggenousmethodssuch as kilo, angersonal
experimentation through observationsefsonal astronomicahtternsThese observations
helpedre-establisthowHUp ai al i & Hei au coul ahdrdstordahesitdso n a s
active role in contemporary Hawaiian cultural practices, from practicing Hawaiian ritual to

strengthening community bonds thréwigawaiian heritage



HOG OL A URREFACE

My name is Wi lliam D. MUOheal ani Pai . I am
G@pelu fisherman of @&uUi @pi o Honok@haui ki, who
Sr., known for swimming with sharks, and the first to swimihe | o k a @ i channel i n

the son of Leimakani Pai, whserved as an informant for JohnG=. Stokes during Stokés
heiau research expedition at Hale o Kapuni Heiau, Kawaihae. Leimakani Pai is the son of
KOnehaku, who is tsensoh Ké&éawak [Gsldaughteriés atvb kel |
wahine formed a union with Kahiklionamoku, who
KUl oakukahiluéul om.s KiJl iosa ki&khathlid migud md an i nf c
(Rosendahl 1989:10) in the 1930s, whose & o pisiMitehell Mikiala Fujisaka, who assisted
Henry E.P. Kekahuna in the creation ofthe 1982 p of Kahal udu Beach. Kel
engaged with the sites of Kahalud@u and Keauho
t hese gr eatewkhe sitesrofadKohalh and Kkona intimately.

| offer the reader these family connections argerience$o explain my positionality.
Theyhave provided me with the foundation for my journey through the restoration efforts at
HOUpai al i Bah&keud@au, i whi ch i s Durifgehe late 19808, hegjoyédo r my
attending family reunions. | became more attuned to our fénilymd @@kihau (geneal o
many modolelo (stories), and the many faces r
Hawai @i |l sl and. At that ti me, I was a compet.
construction trade with mgad. When costruction slowed, mgad and | worked for his younger
brother, Uncle Philip Kahalewai Pai, earning extra income by building rock walls. Uncle Phillip
was an oleschool master stonemason. Although that type of work was demanding, especially
whenworkingfe &G ohana, |  reckhwaltsane the payul was élsora génme
commercial fisherman and crew member aboard a-plaissm boat, playing music.
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Occasionallyjn the 1980sl was a lei greeter at the KeauhBeach Resort and Kona
Lagoon Hotel. | recall first seeing a copy of KekahisrEd52 mapf K a h a,lwithallits wabhi
pana(storied placesjlisplayed on a wall near the lobby of the Keauhou Beach Resort during this
era, revealingheformercomplexity ofthe 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 fmartbére entryway. From this
vantage point,loki ng sout hwest, the overgrown stone r

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

Kedekl Hei au.
When the kai (ocean) was mUl i @ théshadimm) |, I w
with my dupena (net) to check out the |l ocal s

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

Ui en @k Ghaui ki, Nor t h ioKabHistorical Rankj lantis whesemy ow a |

o))

dohana and ancestors were born and Iived (Kel
involved in opposing a proposed resort development along thanolk i a Ishoneling i a
an effort to protect our traditional native s
resulting in a |l andmark decision known as PAS
addition to working and living a subsistencedifyle, wor ked wi t h myth&dohana t
|l ocal community and vi s i0ffotks)$hegahthedomgomgtimgsar ent s
lonely journey ofcaring for our cultural and traditional religious practices. My family and |
worked at repairinghe heiau and fishpond walls because that is what the older generation did.

Il n 1995, I, along with my &Gohana and ot her
practitioners, created atwoe e Kk Hawai i an I mmersion program fo

Kumuhana dd o n o k @ WNativeiH&wiaiiansand nonnativestudentsvould live onsite with

Xi



our @Gohana and | earn the different types of f
at ouHa@opWDbaui ki. At the end opatéei probhgeam,
and invite their families to share and demonstrate what they learned. The program became so
successful that we began hosting community groupsrgegd, and it fostered a deep sense of
val ue within the @&ohauondyrdatoashipsgr ew i nto valued

In 1994, | was called upon by Aunty Josephine Nah&denoku, a descendant of
Kahal udu, to assist her with a gnrtheuthenahd t een
as a musician at the Keauhou Beach Resort, alongsidenmiér, fat evening events. At the time,
shewaslsoi nvol ved with the NU Pua Nodeau Super En
Beach Park. At Aunty Josephiserequest, | 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 Kekahuma p of Kahal uétu, we headed sout
Kapuanoni. Afteioffering a prayer at the heiau, | 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 cfo.Asayduthylkeatedthis if at ho
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 con
Kedekl .

After that time | began havingnoremeaningful inteactions with many of théhana of
Ka h a lJAtoind199, | met with a community organizer namedafahie Kalehua
Makanoenodaton, well known aB D u t cwhasenative Hawaiian community group was
preparing to host th£993an n u a | Kahal ugdu Makahi ki (an ancien
ri sing of the Hawaiian constellation Makali @i

assistance in conducting aemony to wehena (open) their annual Makahiki event. Although it

Xii



was a very chaotic time for my @Gohana and me

passion was to serve. | informed the host group that | have conditions to be met: tlsh@wvient

be culturally focused and under kapu (restrictions), alcelashot allowed, and | wuld ask

permission from kipuna who are from Kahal udu.
Following my meeting, | walked short distancetothieal e ( home) of the A

descendantsfo t h e Ka h uWwhaaonte lied om the siteeof the former Kona Lagoon

Hotel before it was built. There, | met TItl
Al apai Kauahi, Ral ph Al apai, Her bert h&l apai,
permissionpwhich she provided Commi tted to the event, my &oheze

under kapu, adhering to the protocols that we put in place.
Early the next morning, dressed in traditional regaimgathered by thancient temple
of Pumdaoi en ok O wheneiokr ancestors are buriéde thenpetitioned our
ancestors for a safe journey amduccessful ceremony, accompaniedhy@ad ok upu ( of f er

and walking barefootmade our wayver fourteenmiles o Kahal udu Beach Par Kk

way, i n chant form, Il intentionally asked per
Ke&@ahu&oll, Lani hau, Mmeduwda,, Keudcpiuk eHdrey a tPwla
Kahul ui , Puapuada, Hol ual oa, Kaumal umal u, PUh

KahalTwé&sie ahupuada we wahikaph (eacradplaeFo nane a fevamn y

Kealakehethere isthe HaleoLonpa | so known ias Makiali®p, ot her e i ¢

Hol ual oa, there are the KeakgsalHahiew®ridme &dMmad e
Hal e Kadi | i:in Kdanheakl aikdeli d etmiiiauie & a muHailmaulkWé a u
dAainamona, Kapuanoni, HOpai al i &i, 4ddiluenio Pap

and KeahioloThese places are not obvious to an uninformed modern obdesvexample, the

ruinsof HelaniChurcks i t at op t hesghli Wa kniurkiu mhiby gnmeasimiyl ®©
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oneself in the cultural history can oappreciate this ancient landscapkat physical and

ceremonial journejn 198 connectednewith the community in ways seen and unseen

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

K a h a |IAsianative Hawaiiadescendant anclltural practitioner, m personal experiences

during this extended timaf research helped build faith and éidence in this endeavor and

strengthened my conviction the value of thiseffoff hr ough my @Gohana, I  as:¢

invoke my ancestr al rights to access the wahi
Hawaiian words araot italicized, but commonly used words appear in a glossary

(Appendix A) for those who are not familiar with the terik photographsunlessincluded

herein aremy ownunless otherwise indicated
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CHAPTER 17 CULTURAL RENAISSANCE, RESTORATION, AND THE WAHI KAPU

OFHUPAI ALI &l

HUpai al iChristian reiaua(plapgerobworship) on the North Kona coast of the
Kahal udu ahupuada (traditional Ha)warimucaof | and
the 20thcentury, it has been in ruins. By the early 191dsad beerencroached upon ke
Keauhou Resort ardgmory et al. 1971)comprising a 2,40@cre fully integrated destination
resort community about five miles south of Ka#liana town, extendinginbb ot h t he Kahal
and Keauh okigs.2 hnd B)ltis pg@araof a hugeomplexincludingmultiple heiau, yet
very | ittle historical d waticashesau weeewuselbr. mo G ol el o
Furthermore, it has been heavily eroded from years of storm damage. While physical erosion and
colonialism are relatively setfxplanatory causes of information loss, the iconoclastic end of the
kapu system i1819 inH a w a(Kathakau 1992:21228)adds &hird layer to the cultural loss.
Thekapu system was a comprehensvet of r el i g i ohatgovereedancientor Kk Un |
Hawaiian society. Theemaining vestigesf HU p a i ageln pldini sight; howevelittle has
been passed on beyotwadb 20th cetury mapping projects (Kekahuna 1952; Stokes 1991)pand
few mentions in community interviews or brief notes by other schofaars of neglect
precipitated by time, colonialism, and the abolition of the kapu system, haxamalbuted ta

loss of knavledgeabout the heiau



He wui a (A\Féiesera}r@m@mstiom ]
Hi ki i U mUkau Ike kdilnoi Iiapnuid uao nneU ik uhhoi ékbuhbafamaikaai no Kk
h e i aHIU plaoi @&What oinctusions can be reached aboytotential astronomical associationsn
HUpaiHeliiauio ¥) desi gn

Despite thenformation losgdiscussed above, it is still possible to learn about our
ancestorso6 intentions by being makadala (payi
orientedits featuresOne possiblénterpretations thatsome of théneiau featureare
intentionally alignedvith astronomical eventsis others have suggestether casefL.iller
200Qa, 2000bHenry 2022:1519; Kirch et al. 2024:889). This thesislocuments and restores a
process that began in 2007 aiohs to develop a communibased methodology identify
potential astronomical associations embedded ilthei aasigns It will address the steps
taken during its revitalizationdth physical and through the synthesigidfloo , a Hawai i an
concept focused on the careful and extended observation of astronomical pitteddgion to
standard archaeoastronomical observations, community engagement was fostered through
extended paidipation in cultural practiceandpersonal experimentation, all of which helped
inform the interpretation of ancestral knowledge about theHiis.holistic approach centers on
building aNative Hawaiian methodology faite interpretationfocusing ormy community

engagement with the generational residents of

Chapter Ipresentshe purpose and structure of myperiential learning journethat led
up to the events surrounding the restoration andmpaests t or at i on of HUpai al i a
2, | discuss myieldwork methodology, including archaagstronomy, experimentation through
kilo (ethnoastrononjy and immersing the study withihe community Chapter Zontains the

results otthe combined methods, includin@yservations thatupport the interpretation of



Hapai al i i as anChamgetZootains endiscusdion and doreclnsibadive.

value ofcombining these teoftend s par at e approachedsspash | ear ni n

- hd Y
" Hép;:aﬂ‘l -
““\..?.- o -

Figl Aerial LDARmap of Kahal udu arThalang yellow fpatucea drewallsnd s cap e
within the Kona Field System. The blaakdyellow stars represent othieeiau (Image courtesy of
SWCA 2021)

Former residence of Lonoikamakahiki

Kona Lagoon Hotel
== Built: 1975

Demolished: 2004
Jh-:; >

Ke ekd Hslau

"__ Hapalall i Heiau

q Keauhou Beach Resort Hotel

Built: 1969
g Dismantled: 2018

Fig 2. 1970s arial viewof Kahalwu resort developmerfitom 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 shorelingPhotoi n aut hor 6s coll ection.)
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Fig 3. Early 1960s aeri al p h ot pe.(Phbto dourtesy dBith Qadserng | oped K

HOpai aithinan &ililonaa s mal |l er segment of an ahup
by chiefly residencesd Up a i a | filieielevaiedahigsThe wordfheiaw means to ensnare
time, and i ngendmlly asedia refar ® ritual places of offering, much like the term
Afimaraeo is used to refer to similar features
198664). When the phraséheiawis deconstructed, it forms hei and au. The word hei mians
share, ensnare, entangle, or catch in a net, and au means a period of time, age, era, or the passing
of time (Pukuiand Elbert198664). Noted chiefsandchiefesses associated with this sacred
Kahal usiu s ho ingdudéKalekinil Kaanl dasucnaupi eo h, akdlla witinéora h i a

prophet priestes&Cordy 2000:188Malo2006191) , Lol oa, MUkoBemix U, Kep ak



Lonoi kamakahi ki, Kamal Ul Owal u, Kal aniopu@u, K

(Kekahuna 1952).

HOpai al i &i nvéhoiy af HistqriSRlaaes &0-37-3817) is part of the
Kahal udu Hi s tl037-4160) &nhdsdisted on¢he Natidnd Register of Historic
Places (NRHP). The sitewathin a 23acre parcel (TMK [B7-08-013:43 that includegour
other heiauln adjacent parcels, there are more heiau and remnanterfeasive agricultural
system often referred Rosendahband Wakker OB WadkerBnde | d S
Rosendahl 198%llen 2001; Lincoln et al. 2014; McCoy et al. 2QXKirch and McCoy
2023162.Long wal l s known as kua {FigWwiwhetlessomeer c at e t he
cultigenss u ¢ h  asveelipotatd, dpomoea batatgswere planted on the raised beds, and
others suchas@ u (breadfruit, orArtocarpus altili§ and dryland kal@gColocasia esculenja
were planted in the intervening spaces, to creatkelarun d anc e o f .Acrass fiomi (pr oc
t he Kahal udndwiha shorhwalRireg diktaneeas a cavevith over 1.5 m of
midden on the floor where individuals supporting the chiefly community regularly ate shellfish
and small fish from the reef whitee f u r b i ,9ohstomeglzesk(Ha at al. 198aylills et al.

2011:82).

A patrticularly informative map f K a h a,ldnavéniby He=ryE. P. Kekahuna
(1952), identifies a storied landscape of cultural significance, characterized by a concentration of
ritual architecture (Fig. 4But even more heiaudijustbeyond the boundaries of what Kekahuna
drew, suchasd Ohi @Gamukumuku (a major |l uakini heiau) v
boundaris o f Ke k a Dthen rsedrlsy haiamgiudeL Uh a e an d,Hkad aew d.nfiaa u ,
andthe Alainamondeiauto the north To the souttareP -& U napakoholugandKeahiola

Nearthe southern boundapf Kekahun& map ighe once storied residence of Lonoikamkahiki,

5



al so known whghwaslhrgely desadyesh, 1979by the constructio of the

KeauhouSurf & RacquetClub time-share condominiums
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HOpai al i @&i Hei au was G&highhwaterline, coweswtrouadedbywa r d o
the ocean during high tides. For our modern Hawaiian community, particularly our youth,
H U p a s histdrythadeen largely out of readha symptom of the settl@olonial erds
dismantling of Hawaiian knowledge, as the siteifelh decay amic tourismdominated
landscapeSome earlR0th-century resident@ncluding direct descendants of priests wherev
in charge of the heialnad heardhat the heiau was for prayers only and built by a kahuna
named Mada fr omermMaluef t wihor hka Skda@stloXrg).eieh una 1€
scatterednformationhas beemgarnered from archaeological studies, two written accounts of
H U p a iHaidui those of John F. G. StokéStokes 199)land Henry E. P. Kekahurf952)p

remainfoundational.

From oral traditions, the time .lehryeMR&a can |
Kekahuna (1952) interpreted the tasonarrimgf Mada
before the constructi oMalonéf ¢ hre & di @ c teHielau K@ j0 & & ¢
inthemodol el o of Kal aunui ohua anldeiat(Mato200&10Y, i f i c e
which places the constr uc ttineohKalauuioKua,dvlsskk T at | e
geneal ogi es pC.&4d50shreefdifficuky with@hiis mvirprétation, however, is
thatt here is no menti on of.K&héhelaeta. |(2018:D) inferpretthb e s ar
constructionofbotti Up ai al i &i and KedekIi t(mid15@sCiE). t he t i
Others, such as Thrum (1907:44) and Fornart®t§19:464), place its constructiomuch

later,to the time of Kamehameha



The Hawaiian Renaissance Movementntroduction to Site Restoration

From the 197080 the present, a renaissance in Hawaiian cultural practice has
transformed the modern Hawaiian landscdipleas confrontednodern oveidevelopment (Trask
1987),engaged imeclaimirg traditional land rigtssuch aghereturn of thdsland of
Kahodol awe f o r(TomandriTuggled982Kawehu 2alY, restoredraditional
voyaging techniquefCase 2013tow 2013 Me | | o 2017; NUH®&NKIT RORF Wada 2
andsupportedHawaiian Languaganmersion programs in schodM/arner 2001)This
renaissance has also involved numerous caideshpond restoratio(Brewer and Berdach
1993;Bond and Gmirkin 2003Nyambega 2025the return of traditional agriculturptactices
(Lincoln et al. 2018; Gon and Winter 2018@jd heiau reconstructi@md reuse(Tengan 2008;

Ahut@ena H&hnaoun etal ®AlBjossman 201)/

I ntroducti oMUt ®ukilip @iddlaikdii: Mounds of Stones

Oncethe residence of therulirgl i t e and the priestly |lineag
was considered a premier landscape, as evidenced by the multiple cultural sites in the area
(Cordy 2000187-188, 229230 Ki rch and McCoy 2023). In 1819,
kapusystem (a comprehensive set of ancient laws) and physically dismantled many heiau
similar to what had already occurred in Tabhiti (Sissons 2@y}he midl1 8 0 0 s , HOpai al i
Hei au, Ked@ekl Heiau, and other near dugds monumen
(Perkins 1854:194). By the 2000s, many of the architectural remnants that IahBtékes and
Henry E.P. Kekahuna recorded in the 1900s and 1950s had been reduced by storms and
tsunamis into scattered moundsowewrtheRfnartaof P Jh ak

the scattered rocks remained; it had simply been obscured in modern times by the neglect the



monuments had endured, and helping to restore the ancient cultural landscape effected a literal
and symbolic revitalization of Hawaiian cul&lipractice.

Academicy egul arly speak of #Apositionalityo (Bc
relationships to a community anddaubject of study. Like margdigenousscholars who
conduct academic research on their cultuaiad, as | discuss in thed®ace,my connections to
this topic have developed over many generations. | have spent the last two decades engaging in
communityb ased participatory research involnving r
the following sections of this c¢haptwthn, | con

the broader process of Hawaiian cultural revitalization in which | grew up

Hodi hodi Ke Kilana o NU Wahi Kipuna: Restorat
Thetourism ndustry drastically trans¢*ti@bhyed t he

constructing the Keauhou Beach Resort Hotel in 1969 and the Kona Lagoon Hotel im1975.

addition to HUpaiali @&i and Kedeki Heiau, the

numeous significant archaeological sit@gsmory et al. 1971)natural springs, and three other

heiau, including Kapu an(figsi3and¥)Bdsartldevéiopmentaleod Ha |

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

springf ed pond. The shoreline of MUkoledaU Beach

courses, leaving ancestral remains exposed during constructiese fransformations involved

a rebranding and the replacement of a tradit:.i

AKeauflMbeae. pl ace na muadifiokallybaetresarved fdr Erdls further south

Thei naccur at e ap p bparkeddrvioramonghe desCentlaats andite local

community.
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Hapaiali‘i Heiau

FigS. Early | 1970s aeri a\lotektepximitya)ifthe Kdaphaui Badch Hotel antde i a u .
thatthe condition of the heiau appears to be nearly simildratioof2007, beforerestoration efforts.
(Collection of the authoy.

Despite these substantial investmantthe 1960s and 1970a downturn in Jap@s
economy and othdactorstriggered a lodarecession in the 1980s, leaditoagthe closure of
Kona Lagoor(within walking distance to the soutim) 1988. TheKona Lagoorhotelhad been
dilapidatedfor 16 years until Kamehameha Investment Corporatiemolished it ir2004
(Associated Press 2004jence, he ancient stone monumemsuins were bounded n open
grassandred-cinder mixed field planeyhere once stood tfdemolished hotel foundation to the
south andhe manicured hotel landscape of the Keauhou BeachtRegsbe north. This scene
physically reinforced a perception of an abanddneddyenousworld, now disconnected from

modern society and serving only as a poorly kepiosityfor atourist industrythat thrived in

this section of the coast for less tHarty years Henry Kekahun@ map Fig. 4) in the hotel

11



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

Hawaiian culture.

While KS initially intended toreflo i sh t he resorts sealy oundi ng
2000s in a new master plan, the very act of r
eventually resulted in the full abandonment of the original master plan by 2013 (Chun
2019:191), with the recognition of the greater cultural and eduedt@lue of the area in the
overall mission of Kamehameha Schods. single event led to this major shift in planning, but
the community value of the place was revitalized as a consequence of the conbrasedy

restoration project.

Communitybased herége restoration is best developed through holistic approaches to
cultural revitalizatiorof a wahi panaFor examplen 2 00 7, | created the Ki
(Guardians of the Lonback of the Land), a cultural and environmental stewardship program
held on Saturdaygt t he Kahal u bsalecteckttrsederiik i @odfiguarbiaoxo
represent the traditional and cultusabsistenceractices uniqueotthe local regionThe
program engaged the Keauhita h al uu descendants and focused
practices appropriate for the Kona region. Learners applied what they had learned and
contributed tqpreparingg  wa h i kT p un a ogical site,amd the progmm wals a e o |
successful.

For example] taughtabout the different fishing practices between Kona Hema (South
Kona) a nkdu(NodhrKana)dfong the common shoreline and deea traditional
fishing practicbanpaawapetheael hgnaf Hamgardia r i ng)
rubra) . We utilized & @®pcaptetus Pinaulatysfor liveabaictdcatéh@thee | u  (

predatory f i s h.foribdiis beaosnimg addst praciige.a e & u | a

12



Learning and exploring between North Kona and South Kona represents the breadth of
the |l ong back of Mauna Hual Uddand partidipateinthee ki a & i
fundamentals of cultural protocoldyants, and Hawaiian terminology, and emedixkn h ua k a @ i
(journeys) to sites. Student learners are exposed to the lifestyles and practices unique to the

Gohana f r ompartipateinpllacma @& Bidarsing)(astigtiesvas & neeans

ofgvi ng back to that d&aohana or pl ace.

Pre-Restoration

While contemplating the construction of timeshares on a portion of the property in 2005,
the landowner, KS, envisioned a traditional Big Iskatde resort that emphasized Hawaiian
culturalactivities Honolulu StarBulletin 2004). BHC and KIC initiated consultations with
descendantfamilies and Hawaiian organizations. Most supported the restoration efforts.
Representatives of Kamehameha Investment Corporation {Ké@ontacted me to caluct a
ceremony for themith an increasing sense of genuine cultural stewardship becoming more
prominent in the Kamehameha Schools (KS) organizatienptirpose of this ceremony was to
make amends for past wrongs. As always, | consulteththgrand aked what he thought. He
said, AEh, maybe you can help the dohana; you
also sought advice from Aunty Pua Kanahele, who advised that the ceremony should be
constructive rather than a superficial appeasemengttinhize the impacts of modern
developmentl agreed to conduct the ceremanythe condition thaIC would not repeat the
past wrongs

On February 3, 200%epresentatives of Kleadershignd a broader community of
people with deep ancealttiesparticipated in the ceremoni/scheduled it duringhe time of kau

ka | U ma k aSuhie directly(@voteeand the lshmdow enters the bathgle
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William ABiltlhe Marehaker of the Chiefly Buri a

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

of four war councilors of Kamehameha 1), genealogy traces an unbroken line of kahu

Mau n a HeAshreexttomeontheright so t hat his po&o (head) to

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

unique genealogical status, his kua or back, and minedsasvibe khu of the ceremonyyith

ourbacksfacing he east wall of MUkwedtlatB)lbddemeanu. The i |

extension of the heiau andaundation forthe ceremony.
Ten people sat in a ceremonial hoak&rescenshaped configuratioiKS Trustees

Nai noa Thompson, Constance Lau, Readamyt KJdhune

right side with their backs facing mauka (inlanghile members of the Royal Order of

Kamehameha I, Moku O KoraWayne lokepa, Ollie Olinger, and my brother, WarrexieD

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

|l auhala mats, facing t hSurrohngingauswerefnangettiersk I and

including caterers from the Kanuha @&Gohana and
After the ceremony, the trustees planted five coconut trees near the ghtarelin

commemoratehte commitmenthey madeby planting the niyCocos nuciferg intended to

providea watersourcefor ceremonial rituals by the heiau prieSthe ceremonyffered a first

step inoverconing challenges, imprawg relationships with descendant community members,

andseringas a noho papa (foundation) for the next
A year laer, Greg ChunPresident of Bishop Holdings Corporati@HC] and KIQ

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

oversee the heiau restoratidMith some hesitancy, | accepteshd inMarch of 2006, | was

hired as a Cultural Resource Specialist. As Hawaiian protocol would dictate, | informed Greg
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t hat t he rsteppihgstdngvpoalche B eapprpach tliehanaand ask their permission
if it was okay with them to restore the heiau. Other representatives within KS questioned my
recommendation to seelbmmunitypermission, as the land technically belonged to KS. When |
suggested that | would leave the projectdf ed not obtain permission, the issue never
resurfaced.

Although Kona has seen many changes since my péayenith, | remember that asking
for permission was a regular, traditional, and cultural practice in my upbringing. Wherever our
dohana wemtuypwmaaka (inland), or at the kahak:
pause, and the folks look about, speaking softly and stating their intentions. It was our way of
respecting those who were there in spirit. fdtherand Aunty Anniewouldsayi Thi s i s our
respect and aloha to them, this iIis how we wer
descendants will continue to follow this way of lifiéhis became an important method for
restoring sites connected to the community. Ask, mdwveglg 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 valuableairagement effort that continues
to guide me today. The communhiecame the eyes, ears, and mouths that support me in the
restoration work.

| moved forward with my meeting with the head of thkana genealogy committee for
Kahal udu, Aunty EI iazdaaliedhehwhdhd dortinuedad cansud a mm,
throughou the entire projectl shared with her the trust@ée®mmitment and their desire to
return the stones to restore the heiau. After several months of learning about their experiences
with Bishop Estate and tieeha (hurt) that had caused, Aunty Kalaniséid, t hi nk it i s
you to see Uncl e MiUnhcteMichellis am esteemeed kapuddthge i s ak a o

Kahulbéaoniana o fandkhe test of théiaommunity looks up to him aptioed o o f
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Ka h a.llnhi@ youthhéhada s si st ed Henry E. P. Kekahuna, TI
Theodore Kelsey in documenting the many wahi
coastlineHearingAu nt y Kvarbsagave rdesa sense of trust that Aunty Kaldb{foiks)
had reached a place @dmfort with me and that, finally, after all those years, perhap®ttema
would be able to find closure.

| first met with Uncle Mitchell about this projeict March 2006 He and the rest of the
Kahulami family continued to serve in importa
are related to the Kahaliourihana of KeauholMy genealogyjsc onnect ed wi t h Kah
and his brotheKahalioumithroughK a hi kT o.Tédmo ku ancest or , Kuat@al u,
Commi ssion Award (LCA) 5683 in the ahupuada o
of Lands). In talking with Uncle Mitchkein 2007, | learned from his sharing about their family
mod& okl auhau tharantestars wegsly (fonredted)ti t h t he al i &i (ct
kUhuna (priests) of Kahal u@u.

In February of 2007, againmet with Uncle Mitchell Fujisaka and shared with him what
took place at théawaceremony 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 silentand non
commi ttal. | shared with him that | hadt come
Henry E.P. Kekahuna drew in 1952. Immediately, he smiled and said he remembered Kekahuna.
| shared with Uncle Mitchell that lidl not know everything, butwaswilling to learn, and |
would like to do what Kekahuna did back tbemap Kapuanonieiay thenrestore itonce the
hotel was removed also told Uncle Mitchelthat like him, | dd notlike to talk too muchand
that is how | was raised is much better if we do the work.

In my repeatedalk stoies witht h e K a h u | ,aheylhaeimaititanadsa kuleana to

uphold their ancestr al practices on tlhaee Kah al
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learned much from them, but | do not wish to be @eed as the voice of all they know.

Perhaps, with time, other kuleana might bared.Regardhg permission to do restoration work
n2006, Uncle Mitchell did not say yes or no,;
seed0 to mean that there is no further discussi
the spirits of Honok@hau and Kspeakilgthroughesandy oi c e ¢
guiding me. My contribution and community wor

interconnected and relevant to my past and present.

My duties as £Lultural Resoure Specialistor KIC involved overseeing thestoation
oft he coast al heiau along the Kahalu@u shoreld]
including those i n t helassembted ateam ofskjledkndiaduatso u a h
to help with thisorojectwh o had strong cul t ur Hitstcaleddkeodei ng t o
Kalawe, a Hawaiian archaeologist highly skilled in plane table mapping with familial ties to the
Kona area. Next, | engaged Billy Fields of Fields Masonry because of hidiexe traditional
stone masonry and restoration projects throughout the state. Finalppwidty) Pualani
Kanakadole Kanahele is an expert on Hawai @i 6s
respected in the Hawaiian communimong other thigs, sheor ovi ded gui dance or

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

discovered t hrough my geneal ogi cal research, that
to Kahal u@u tmerdo Kgeh ididkhRhinafkaliaol e, who was a r
Award 5690, | o c aKeadhouKkanahoundatye Kahal uau

| began researching the coastal heiau and

' ineal ties t o Ke a trust@ud nataretheseadiatohshigsuDuringthib ui | d

time, my experience as a cultural practitioner led me to realize that thereemasdous
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communityinterest intherestoration work. Encouraged by the interest, it provided inspiration
and opportunitieso explore and collaborate with colleagues and the local Department of
Education in developing cultural, environmental, and potential ST&ldMed 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 befbtdnestoratioh i ®ur Haeigaa Vvi si witht o t he Ke
kupuna, @&Anakal a Bifdther|Rddgnized,froraadistanceat i ve of my
archaeologists Keone Kalawe and Tom Dye. They were conducting archaeological fieldwork
with students, usinglanetable mappingo document shoreline featuresch akapuanoni
Heiau(Fig. 6), located on the grounds of the Outrigger Keauhou BeaxtblH hadasked
whether they might be interestedextending their contract to include trestoration project in
Kahal udu, and t heapndtainchude atddent emgagemént cantpponera t e

Keone Kalawe, Dr. Darlene Matrtin, and Fceateda program inspired by the
meticulous work of Stokes (1991) and Kekahuna (1953 | | ed t he i Pruoig rKaanhda P
(agroup that measures and draws the placemestbags) The terms hui (group) and kaha (to
draw or measure) ar e s Buenisfearredhotw makansapwits p Jh a k
basic measurements of distance and angligh school students would receive credit toward
graduation upon completiocof the cours, which involved learning plane table and alidade
mappingin a cartography class. Students from as far away as South Kona, Kohala, and Puna
travel ed tdattendcassesl Betwvaen 2007 and 2017, a collection of maps was
produced and digitized. These maps were prese
' i brarian and the University of Hawaeci@on at Hi

of the program and improved graduation rates at local high schools.
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Kapuanoni Heiau

[Drawn by the students of Ehunuikaimalino and Kealakehe Schools
3/5/07 to 5/21/07

Prepared for Bishop Holdings Corporation and Kamehameha Schools
Supervised by T. S. Dye & Colleagues, Archaeologists, Inc.

Water at low tide

Upright stone

Beach sand

Petbiz to boulder paving

Caoncrate

N mag.

Pahoehoe

Pahoshoe

Water at low tide

gﬁ&ﬁ?ﬁ o

."
’ Water at low tide

Cobble and
boulder rubble

Medium to large boulders

Medium to large boulders

Resort grounds

Fig 6. 2007 Plane table map of Kapuanoni Hedgawn by high school students. (Courtesy of
Kamehameha Investment Corporation.)

In preparation for fieldork, Keone and | would travel to various schools and deliver a

onehour presentation to teachers and studémtsuld introdice thehistory of the project site

andt h e

ahupuadaa,

and di

SCUSS

why

i dulturals

mportar

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

such aKekahuna (1952). Keone reviedthe history of the plane table method and the

components (alidade, stadia rod, level, compass, plumb bobaagdr, metric ruler) and their
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functions. Students udéhe metric system throughout the coursework. After the serlestgr
sessions, students presahtopies of their professionguality completed maps at the yaard
community gat heMa mogw a iK Shti@@intitad copis their school
l' i brarian and the University of Hawai di at Hi
The teachers and students would participate in a field trip to the site, where they would
practice setting up the plane table, take measurements, disésseeequipment, perform a
test, and then have lunch. Including luneds a great incentive to encourage teachers and
students to attend a field visit. To begin each day, Keone and | reviewed the previous material on
cultural protocols and map drawingtivthe teachers and students, led by Keone Kalawe. My
first task was to offer appropriate prayers t
(to make free) the workspace, thereby making the site spiritually safe. Next, we all cleared
vegettion 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 restordtieny ond a si tebés | mme
appearances to understand what the site may e#&woked like in the pastf we are to interpret
wall alignments with th&un or stars, we must know what those wall alignments once looked
like. Theprimarys our ces of i nf or maStokes (1998 hno the Kelkhllbpaa i a |l i &

(1952) surveyswhichare introduced below.

TheJohn F. G. Stokeslap 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 latgtokes 199), along with many other heiauah
St okes mapped .dlthougthStokass dkdatch Fig 1) lms rdceived the most

attention, Stokes also took several photographs of which was particularly useful for
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documenting large stones in the foundation that are still i(egt8) . He descri bed HU

Heiau as a high, roughly paved platform that sloped toward the Stekes included a True
North arrow and depicted a parallelogram outlif®st importantly, the only features he noted
on top of the heiau wewrethreesided enclosure near the eastern center of the heiau platform,
facing a smaltectangular pavementhanges in sea level are evident in Stokes photographs

which depict lowtide levels not observed todéyig. 8), likely due to the combined effects of

island subsidence and climatdven sedevel rise

@
True Nerth

Sand anc bruss

HEIAU OF HAPAIAL i
KAHALUU. KONA, HAWAIL

SCALE IN FT.
L L] 10
-— - —

AJ, Hign Ticde reves

T e

Fig7. 1906 Sketch of HUp ai(1891). Notehekheeesidad enclgsurd isdpen F. St

to the west, with True North indiead (J. F. G. Stokes, Bishd@useum Archives.
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Fig 8. 1906 photo of SW corne Up a i a | .iNGtdthelbrgeisquared blocks of the stonewdfhoto
by John F. G. Stokes, Bishop Museum Archiyes.

The construction of its southwest and northwest cornerslaggeisquare boulders with
vertical wall s, bu thatisnow subnserged EthighetileoStokes a v a b an k
measurements of HUpai al i @&.iFigureBalse #ustiatesalteype t o0 b e
and size of p@haku (stone) wutilized when buil
interlocking stonework that gives this section of the heiau strength, and its shape resembles a

parallelogram $tokes 1991Kekaluna 1952).

Henry E. P. Kekahuna 194952

Between 1949 and 1950, Henry E. P. Kekahuna spent six months investigating the
coastal areas of Kahaludu for the Bishop Muse
map of Ka Kekhhuna@l952)BHa gomkined a mafFig. 4) with many historical details

he acquired from the community el ders of Kaha
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archaeol ogical, and historical i nterest, incl

Kekahuna mentioned the priest, Ma@a, i n assoc

ethnographic interviews (Maly 2007), community members state that mucheof td i k e

(knowl edge) that Kekahuna acquired came from

Kahal udu who joined him in his fieldwork.
Accompanying Kekahuna and Naluahine were Theodore Kgglyotographer and

archivist)and a young teegernamedMitchell Mikiala Fujisaka. Mitchell Fujisaka assisted by

carrying equipment and holding the end of a survey elrartool to measure the sites depicted

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

recognized knowldgge holder with firsthand experience of Kekahinasearch, which began in

1948 when he was twelvencle Mitchell is the link and eyewitness to HenryPEKekahuna

and his collection oK a h a @ nicli 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,

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

the ancestors, who convey eudtothecerrerit geheeation.this e x p e

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

working on the sites at Kahal ut@u.

Reconciling Differences in Maps

There were several differences noted between Kek@umsasureent of 150 ft. x 100
ft. and Stoke& measurement of about 138 ft. x 98 @ne explanation for the map differences
may be that the 1946 tsunami affected the features and, consequently, the measurements of
HOpaial i @i . My g r and a u-Rai) Bailafloy Iborn én 14 ceéoantedher( Es p |
experience of the 1946 tsunaini which the receding ocean exposed the reef, followed by a
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massive surge that rearranged the coastline of Kéer@ce the larger dimensions noted by
Kekahuna may be due to wall collapbethe course of ouesearchwebecameware of

anotherrelatively recentarchaeological survey map by Myra J. TomofTarggle labeled a

Awor king drafto and 20e8arhis nmgwas padialldcanpketedin 1 9 8 9

1989 for a project that was canegland again updated in 2008 (Tomo+Targgle, personal
communication, 2026), bugiven that it was in draft formwe chose to begin our own mapping

anew

A primary focus of the archaeological investigations wagaofy the eastern boundaries
of the heiaualthough alignments of the northern and eastern allgted towards theortheast
corner the actual cornaras missingBased on Kalawe et &.map and direct measurements,
the restored HUpalB8xIL00 fi,iwhidi beistanatchesehe smeasuements of
Stokes (138 ft. X 98 ft.). K a |-sadedeencosure adar. 6 s
the eastern end of the heiau platform, as welllasye, watesmworn stone withint, which will

become central tdve archeoastronomical discussions presented below.

Another difference was that Stokesurvey did not include a raised terrace running
parallel to the westtacing wall, unlike the Kekahuna survey. Kekahuna describédawelt
paved area 18 inches highban A2, an ancient house foundation. Stakesuth wall profile

does not reference a raised terrace or platfooan reasonably assume that Naluahine had

a

transmitted to Kekahuna what he knew, as ref/l

Stokesas a trained archaeologist, relied on what he could gruttdhimself.
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Restoration

After completingt he ar chaeol ogi cal i nvestigations a
in June 2007 (Kalawe et al. 2010), we began restoration basedrestutis of their fieldwork.
We received written approvibm SHPDon July 27,200/ The r est or ati on wor k
Heiau was led by master stone mason Billy Fields and his crew of seven, and bgitee on
archaeologist, Keone Kalawe, all of whom wefaative Hawaiian descent and had ties to
Ha wa i @ i(Figures9-14)nUlike in traditional times, our ancestors had an endless supply of
labor; the work required heavy equipment to realign and reset niho stonegubsiegtracks
rather than steab 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 mobilizaibould
harm the surrounding environment and marine life. The restoration work commenced on July 25,
2007, during the season of KI 7 anth winter solstceg mp | et
during the season of Lono.

Between these two datesn September 4, 2007 shortceremonywasheld with the
trustees, whichvas particuldy symbolic (Table 1)Trustees of Kamehameha Schools met with
linealdsc endant kI putlemutat hHIppaa i apl @ hdaikuch liketuitifigta t he s
ribbonor turninga spade of earth to begin a projgeonsidering this moment in time and the
presence of kipuna, | considered it most apepr
ties to the land and who are desdants of knowledge holdeAs the tustees completed the
p Q Ktlaeisprinkling of seawater for cleansing) t hey proceeded to | i ft t

near theedge of the eastall of the heiau. In the process | was handed the stone, | captured a

view of the trustees standingline with their stones, anldrealized the imagerthatl was
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witnessing wasiot justthe effort and wincing froriifting their stones to me, but that they were

symbolically liti ng t he &eltirecommunityd t he

-

Fig 9. View from the northwest cornerf HUpai al i @&i H etowards the south alogg thee st o r &
westfacing wall.(Photo by authqr2007)

In traditional times, it was not uncommon to make repairs (M@@6:91, 123

E ninau aku no ke alii i kana kahuna The al i &i asked his kahuna pul
pule no ke kulu ana i ka luakini, ina i the building of the luakini, and if the

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

no ka heiau a o ka hale nae,amekapalaame eded t hen the heiau, hale ar
ka ahana hou ia, a o ka pa pohaku kahiko wer e t o be redone, the ol d stoc
no ka @, a o ke kii kahiko no ke Kkii, ina i ones; the old stone ki @i mad e

ae mai ke alii, alaila, huikala ia, uaheiaula ones, and the ali i agreed. Tt

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 ahoina hale iloulu houai son could go rdéence, re thatch the hale
uki hou a paa. o with |l oulu and uki wuntil the r
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Fig 10. View of restoration worlalong the southwad f t he hei au and the setti ng
pUpale (cap) guided by the batter boar(Bhotehyri ngs.
author 2007

To ensure the project progressed smoothly, it was important to ensure that all rggulato
approvals were in order and that good working relationskge 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 restoratiorwork westward along the north wallhe stone mas@s crew is setting the
pUpale (hat) (Rhaotoby duthor,2@)f t h wal |

Tablel lists some othe major tasksompleedthroughouthe project. While carrying out the

scheduled tasks, we remainedused 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 usand look for il a i [signg that thingsare proceeding welFor example,

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

of the shoreline an dEmesomorpha poolifdrahandoah inckeasedu G el e @
abundance ahoreline activity, namel§d p a e (Palaeman debills i & a (AcamtBunus n i
triostegus)  k [(Aba@dpddf sordidus) & a m@éga ceghalus)hapawaiTheodoxus

vespertinus)and honyChelonia mydasio the area. When these natives returnahagood

sign.
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Tabl

e 1. HeldlResioratiori Vork Schedule of Values

May 23, 2007 DLNR approvedhe 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 46, 2007 Prepare the righof-way for the road and begin vegetation removal.

June 1116, 2007

Keone Kalaweand crew created a plane table alidade map of the he
determine its current condition and original layout.

June 13, 2007

Receive verbal approval from SHPD for the preservation ({se and
Ayau 2007)

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

July 27, 2007 Receivethe SHPD approval letter for tipeeservation plan.

July 30, 2007 Lay out the heiau site with perimeter walls oriented ta\theh, South,

East, and West.

August 67, 2007

Inadvertent discovery of human skeletal fragments beneath the Sou
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 locat]
with Eric Komori, Keone Kalawe, and Tdmbrothef{ask keone}

September 4, 2007

BHC/ KI C/ Trustees site visit Wi
pPhaku.

September g, 2007

Constructing t he arlthsthresidediwhlledo f
enclosure. Rediscovery of thipikoo stone alignment at the time of the
Pi ko o WUk é&mm theepikastonepthie)Sun setshat center
of thewest wall.

September 20, 2007

Careful work continued on the walleticlosure because of its
significanc® continued observation from the piko stone to the segint
to align with the center of the heiau.

September 25, 2007

Constructing the northeast corner.

October 11, 2007

Constructing the east wall for

November 4, 2007

Setting the east wall.

November 11, 2007

Setting the pUpale or capstone

November 14, 2007

Set t i n grcapdibpes bnahe north and south perimeter walls.
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November 26, 2007 | Eighty-five to ninety percent complete.

December 18, 2007 | Ninety-ei ght percent compl ete with

December 21,2007 [Comp | et i on Heidu restdfaiian iduingiké Ala
Polohiwa a Kanaloa (winter solstice). Observed the Sudirsstly over
the southwest cornef the piko stone

March 2007 Observed the Sun return to the

May 2008 HistoricH a w aFouindation Preservation Honors Award for the
restoration of sacred sites, i
ahupuada of Kahadawbau dn t he i s

June 22, 2009 Completion of Papakoholua Hei a
Hei au, Kedekl Heiau, -and HUpai

dedication ceremony of HUpai al
descendants. Observe the sunset imthréhwest corner.

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

In October 208, the 20th Annual Society of Hawaiian Archaeology (SHA) Conference
was held at the Outrigger Keauhou Beach Resort Hotel. The main driveway to tlie finate|
lobby area overlooks the manicured landscape with a panoramiofibe oceanfront and
HOpaital Hei au. L lkefore the settin§un, a bugeandiencg gathered nearby on
the grass lawn to hear the conferdsdesynote speaker, Kumu Hula and chanter extraordinaire
KekT hi Kanakadol e Kanahel e. F o | llpaidraivisitgndthén e  k e y
could see the progress being made. It was a s

speech, and it was there that Uncle Mitchel/l

The Rededication of HUpaialidi Heiau

InJune 2009, an0-p art rededi cation ceremony was con
Hei au. Aunty Pua Kanahele and Kal ei Nuduhi wa
part commenced at the break of sunrise and called upon the cardinal walls of the herali to sta

and be recognized, e kIl ana ka paia a ka hiki
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kl ana ka paia a ka hema (south), e kI ana ka
ceremony commenced an hour before sunset and involved K& wstd lineal descendants of

Kahal udau. Foll owing the dedicatory consumpti o
mo&okl dauhau and, with assistance from stonem
representing the solstices, equinox, andsgheces in between them. Heading into the ceremony,

we had completed the restoration of five hei a
Papakoholua, representing the five trustees of®&in 2019)

In preparation for the sunset portion of the ceremony, trustees, staff, and guests attended
a briefing for the HUpaialidai Hei au archaeol o
presentation informed us that the heiau was constructed in two stages,meamilg eastern
portion. The first stage occurred from 13691496C. E., and the second frodb04 t01818C.

E. (Kalaweet al. 2010). The volcanic glass and adze artifacts found on the surface platform were
determinedtdh ave been s owarfcasich |deahadtorof® asdogiated with Mauna

Hual Ul ai; an adze was s oKaaweetdl 201016-16). twaseher®a u n a k
that day when Eric Komori and Keone Kalawe discovered a fire pit beneath itdmihdation)

stones and obtained charcoal samples for radiocarbon dating.

As we made our way back to HUpaiali@ai, I w
for the participants involved as | was about to conduct the ceremony: Nainoa Thompson, Diane
Platts, Robert Kihune, incoming trustee Colbert Kalama, Douglas Ing, Aunty Elizabeth
Kal ani ola Hamm, Aunty Elizabeth Vel ma Konanui
Kimokalani Keawe Alapai Kauahi. Due to prior commitments, Douglas Ing was unable @ atten
and | needed someone to take his place. One person who stood out was Uncle Mitchell, a true

knowl edge hol der who worked alongside the ol d
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readily accepted my request to replace Douglas Ing on the eleégatsre, which was the most
appropriate given his Ilineal ties and contrib
p@haku were set upright and palStitlgédmtieo t he
northwest corner, moving south, Trustee Nnoa Thompson raised his p@
Suns alignment with the Ala Polohiwa a KUne (s

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

Kahul amli, had d@ss spi@htaekdu ,veiewmh sChit anreepc @nstel |l ati o
(Pl ei ades) . Next, it was Trustee Robert Kihun
Sunés alignmentwithk&® ko o WUkea (equinox) . Next was i nc

who set his,apdbbmame upeprgdsented the cag.stell al
Uncle Mitchell said, with a huge grin, that w
from my ancestors and f el doudslhahlanithe hogzens . 6 Dur i n
obscuringthe settingsun.

Then theSun appeared during the final moments and set directly on N&ino@ @h a k u ,
representing Ala Polohiwa a KUne. Although at
and MUn averanbotaligred, their placement symbolized the cerer@ougiformity.

However, | | ater learned that both MUnaiakal a
changegSeeChapter 3.

This chapter summarizeme communit{s attempt to prevent theds of ancient
knowledge by engaging its descendant community members and cultivating heightened
awareness among the broader public ablmipreservation dhese religious structures and their

continued relevance to contemporary soc{efg 12). Within the frameworlof sciencé both

1In a recenly retractedarticle, Kim and Sasaoka (2024) seem to haveimispreted these uprights as intact
archaeological features of the heiau and took precise measurements to their positions.
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Indigenousand nonindigenou$ a primary valuef these structures derives from the

worldviews embedded in their original constructidirom this platform, there is common ground
that combines academic scholarship wigs@endnt community knowledgeds Gould et al.
(2019:1213) statediwe adopt the lens of relational values to engage with decades of scholarly
work and millennia of wisdom based rdigenousHawaiian worldviews Through this
collaboration, wesaw great value in documenting the remaining ancient sitewemgihspired

by the archaeologi& skillful eye and cultural expertisehrough communitybased

participatory researcliKalawe et al. (201)eported the sifis current condition in accordance

with State Historic Preservation Laasddocumented all changes before significant landscape
modifications were mad®©ur documentation process, involving students and community

membersbecame so popular that we had ttstudents away.

LA T NG

~

Figl2 NUhuewai o Kahal ud uPhotehy dame mvine, 20plon HUpai al i &i
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CHAPTER 2- METHODOLOGY

It would beimpossible to fathom all the thingsy ancestors could have seént this
chapter presents my methodology imderstanding as much as we can while remaining self
critical about the differences between what can be proven and what we carnraahpret
through our best attempt#/ith enough context, there are clear cases where ancient sites have
been proven to be intentionally designed as solstice markers, like a serpent mistif that
illuminated by the sun on equinox@hichén ItzaMexico (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 Mexicoduring solstices and equinox@eilik 1985) Furthermore, different scholars often
disagree on what constitutes proof of intentional designen, | 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 k U holam w&ith koidirecevidence that the heiau was designed to make those
observations.

Most of the natwural and cultural | andscape
what my ancestors would have recogniZzede aspecthoweverthat has remained relatively
constant is the position of the settiign over the western horizon in the evenialgq in the
mornings,one carturn to face the east and obsetive same patterns emerging over the kualono
(ri dge) o Starlaemnae alitlleanore complicated because evenphbsitions
have seen subtle changeask a i G(galaxy) has moved through the univer(gdraham and
van den Bergh 200Magli 2024). As a cultural descendaamdservant, | can nowtand firm
and uprightwith humility, on the reconstructed heiand observe, throughout the year, where

the Sun and stargse andset in relation to the built architectuk®e know that our ancestors
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were keenly aware dhe positions of th&un and stes. This connection with the palsks
cul tur al practi ce t o,whibhehconpasses levels giscientiicas ai ke
observation and inquiry, and provides a way t
their ancestors perceived it

This chapter summarizes our specific methodologgéiningthree key elements in
making tlese observations: 1) documenting the accurate reconstruction of the heiau through
archaeology; 2precisely documentingstronomical alignments through archaeoastronanay
how star patterns have changed with tiared 3) practicing the Hawaiian concepkidd to
betterc ont ext ual i ze HUpai al i &@i tobe ntofe mindfuloftheu r al an
whole range of patterns that my ancestodd have also observeldy role in the restoration
process was to build a collaborative team to accompiiste goalsThese three methodological
approaches are discussed in more detail below.
Accurate Reconstruction through Archaeology

Al t hough Stokes and Kekahuna had drawn map
combine their observations with oowvn and conduct archaeological investigations of the wall
features to discern earlier construction phasebedded in the sit&aking this stepn
reconstructing the heiallowed us talocumenthe sités appeararechefore any reconstruction
efforts beganidentify potentialconstruction stages, and obtain radiocarbon dates to determine
when the heiau was construct&d. achieve this, Kamehameha Investment Corporation
contracted with the archaeological firm T. S.egnd Colleagues (Kalawe et al. 2010)is
archaeological process providealuable insights into the work of our ancestors and helped
contextualize itBefore we commenced the hand clearing of vegetation in preparation for

mapping an appropriate pule veéaconducted 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 tgolessetablemaping, which wasompleted in

2007, immediatelybeforeactualrestorationwork (Kalawe et al. 201@-5). Keone Kalawe did

most of the mappi,wgthomasbBUOpamakcedfr Heni Kauanoe

Terri Napeabhi initiallylt revealed numerous intasegment® f hodoni ho (to |
anchor) stoneswvhich serve as anchors for the foundations, providiggod estimate of its
original orientationThis map provided a strongly validated plan for the stone masons to follow
during reconstruction.

Although other higitech mapping techniquesuch as LiDARcan provide sub
millimeter accuracy and mmpleted fasteplanetable and alidade allow a researcher to focus
on small details that might be missed in point cloud data comprised of billiclasaopoints; the
human eye is still capable of seeing important cultural details that point cloud data can miss.
Additionally, the community preferred combining artwavikkh metrics in plane table mapping
and tapeandcompass mapping because it forcescmtographer to develop a more intimate
relationship with each drawn objemntd better engages students in learning basic mapping,
geometry, and drafting skil(ills 2001:152 Mills and Kawelu 2013:130Most archaeologists
today prefer using advanced technology; however, the plane table mapping method allows
large pation of the community to meaningfulgngage with every stone, every space, and every
part of the site in detailhis is a foundational ethod used in archaeology, amdour findings,
it is also the most in line with the approacheswfancestral engineers who built the sites.

With trained eyes, Keorend his crew worketb identify stone alignments, dark,

bl ackened e waterwo rsno)i Isst,o ndeasl,U (i | i @i tdown( pebbl e
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stones, and koehana (traditional Hawaiian artifactsfiie of which would stand out in LIDAR

data Keonewould placeprelabeled (numbered) fluorescertlored flagsext to the identified

items.He would cloose aripod location for the mapping an area that allows a 36@ew of

the landscape and within a distance of no more than 28 meters, as our Sokkia metile tape
30meterslongT hi s | ocati on was c¢ al Alemtasardmentsiwere f er enc e
recorded in metric unit® compassvas then placed on the table to align it with magnetic north

(MN), and the sheet was drawn in a locatoi of the wayof othermeasurements. The recorder

thenusel an engineds ruler tomeasure to the 1:100 scale, locating the measutesitna dot

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

To take distance measurememstsne surveyors use optical distance measurements, but
for greater accuracy, we employed a 3@pe. A person wuld stand with a stadia rod or a
simple hanedmade one made from a straightilx 2 in. x 6 ft. wood baton affied 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 tatethe other end of the measuring taged
directly read the measuremeBbth the plane table recordand the person holding the rod
wouldtry 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 secondveo, the recorderauldr e spond wi th Afl ag num
rod holder vould respond with the labeled number on the flag.

Conducting thigieldwork involvedfollowing Hawaiian protocqlwhich requiresocused
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 knowledglee &nd of the day, we

participated in a pokai (salt and turmeric) <c
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panina (closing) before leaving the site. We all want to go home spiritually, mentally, and
physically well.

Reconstruction was baspdmarily on Kalawe et al. (2010but wealso reviewed the
1906 photographs from StokeStgkes 199)L One intentional modification to the original layout
was to accommodate skavel rise; we raised the west wall by 3 ft. We also reviewed a
photographby. . C. Child from circa 1910, which Aunty
Bay gifted to me, taken photognapdkatkgraurdus atall, Kal ani
large hau Klibiscus tileaceusstand, and hidden within its foliage is the heiallabuanoni, and
beyond that is the heiau of Ked&ekl. We were |
K e & & lexterior west wall showed evidence of &4 80pe. | returned to the Stokg991)
photographs to make comparisons and estimated thatehe t h  wal | of Ked&ekI a
slope. | postulate that the heiau slope was probably designed and engineered by the kahuna
kuhikuhnipuduone (Pukui aonekperEdrchiteat dnd en@neds, tolabs@rh) and
dissipae the highmpact energy from occasional high surf. Thus, during the dimension layout
phase, we incorporatedl&® s | ope i nto the west and east wall :

Civil Engineering Considerations

Theheiaws locationbelow the shoreline higtvater markmakes it particularly
vulnerable to wave attatkday, especially during rough weather and high seas. These
conditions have been exacerbalbgdsland subsidence and deael rise driverby global
warming.Moore and Campbell (1987) havalculated a general rate of island subsidence for
Hawai @i |l sl and of 2. 5milonpears.With thad geneahestimateéab® | a s
gui de, i f HUOUpai al i @i CaH theyWauld bakebeew 25meg4.9t) i | t i n

higher tharthecurrent sea level (excluding globabrming sedevel rise).While this would
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have placed the heiau well above &eel, they would not have been beyond the reddtorm

surges and tsunamiBheseare considerations that the kuhikghu & u o n e avevdeterinided h

in its design: that, by making the walls a s#ifining systemmwelteinsat2019)

overtopping of breaking waves would reduce hydrostatic pressure (water pressure builds up
behind or against the walls). Another important clue is the motessive size of the southeast

niho cornerstone, which established a pattern of locking and securing the cormiézsa ¥6lid
foundation is always important in engineering, it becomes especially so when walls may be
affected by large wave$hese obsentmns helpusinder st and why the kUhun
puduone desi gned The lkkgeriehcs gamad fransrestoratieny ongbingd .
maintenance, and repair activities improved water drainage away from the founcahimad
waterpressureandprolonged structuralintegrity by placingp @ h avithigreatedength, girth,

and tonnage. Improvements like the 2020 repair work along the north wall and the southeast
portion will furtherenhance structural integrity asthbility, and prolong the lifedi Up ai al i @i
Also, due to rising selavels, we chose to add 0.9 m (3 ft.) to the perimeter wall height&ept

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

Archaeoastronomy

Ancient astronomers from many cultures observedriteement of celestial bodies from
their locations on Earth surface. They developed their own observational methods and obtained
measurements that often influenced the design and architecture of their monuments (Gullberg
2020; Magli 202). They observedche Sun, planets, and st@ansiovement across the sky and
sought to construct cultural patterns based on celestial alignments. Theseymabkbdervations
revealed patterns in tf&inG and Eartés cyclical motionOne fundamental observation is that

thersi ng and setting Sunds position on the hori
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while star positions only change subfligss than a degree with the wobble of the pdtestead

of rising and setting in different positions, stars rise and segificantly different times
throughout the yeachanging by about four minutes every d&fhat has the largest effect on
constellation8paths over the skig not the season, btlie latitudeof the observe(Low
2013129130). 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
archaeoastronomyulloy 1975;Da Silvaand Johnsot982;Chauvin 2000;Liller 2000,

Mendes et al. 2005; Rugglaad Urton201Q Edwards 2011; Gill et al. 2015; Goodwin 2018;
Kanahele et al. 2018; Kirch and Ruggles 2019; Magl42@iggles 2021 While celestial

movements can serve many purpasgasultaneously, 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 phenome&hair doublehulled voyaging canoes,

with the aid of nU alanui o nU ho&okele (the
the vast oceanic horizons to find abundant natural resources (Ruggles 2015)

Reaching conclusions about observed alignmeftsonuments with the Sun, moon,
planets,orstai s di fficult, as it requires establishi
them tocoincidental alignments. With the thousands of stars iskizean 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 instieof thousands. When alignments are found with stars, cultural

knowl edge of star groups that were particul ar
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(Pl ei ades) in Hawai i, can reinfor®©e the conc
important ethnohistorical source used heteiimterpret particularly significant features of the

sky is the Kumulipo (Beckwith 1951), a Hawaiian genealogical chant that includes extensive
information about the natural world withenHawaiian worldview.

In reference to the construction of heiau in particular, thereawlss of Kkhuna known
as Akuhi kuhi puduoneo who planned the design
a | .IFdimander (19120:3-45 br eaks a hi er aevelhwithink Ok Whana i n
k uhi k u h iranking énly one step below the kahuna fiese individuals worked in
concert withk U h kilolani, or stargazer@Vlakemson 1938, 1939; Valeri 1985:234; Kamakau
1976:8, 1992:79CacholaAbad 1996Malo 2006:48)Whethetk Uhuna Kkuhi kuhi puda.
k Uhuna kefel tothersarie individuals or separate otmeseexperts tailored the design
of each heiau to therdscape in which it sat, and according to the purposes that each heiau was
intended to servéJnderstanding tseconceps helps explain why numerous heiau might be in
proximityd theycouldserve different purposes

Like Western observers oftheskyawai i an kUhuna woulod base 't
universal principlegAncheta 20166). The Sun rises in the east and sets in the west. It takes
365 days for the Earth to make a complete orbit aroun8uheThe Earth rotatesround the
Sun in a counterclockwise cour@gg. 13). The course of the Eaftravel 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 tilt@B&° toits axis, known as the
obliquity (Magli 2020). The Sun andgmets, through their constellations, follow their own path,

called the ecliptic.

41



! ’

Celestial | Obliquity of the /
North Ecliptic J Leliptic
Pole 23.5 / North
7 Pole

Ecliptic

F;
7 Vernal

/ Equinox
/

Celestial Sphere

Fig 13. An illustration of the path of theuné positionduringthe equinox adapted from Zeitlhofler
(2019). Not to scaldlllustration by autha)

The illustration inFigure13 presents th&und movement and the point where the
ecliptic intersects the equatorial plane from south to north, called the vernal equinox, or the

auumn equinox when the ecliptic is from north to south.

Figures 14-16illustrate seasonal patterns in the Earth's maironind thesun. Figure 14
showsthe anglebetween the nortAndthe 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 systnto scale(lllustration by
author)

: 23.50

—22

Tropic of Cancer
Latitude 23.5°

Tropic of Caprocorn

Latitude -23.5°

Fig 15. A diagram of the Earth tilt on its axis relative to th&un. (lllustration by author)
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Seasons

Vernal Equinox N

March 21
/—\ N Winter Solstice
December 21
/.S

/ 23.50
S
Autumn Equinox

September 21

Summer Solstice
June 21

Fig 16. Diagram from the northern hemisphere perspective of the@antdvement around the Suphis
movement brings about the changing of the seasons. Not to(#tsd&ationby author)

The plane upon which the Earth rotates around the Sun, counterclockwise, is called the
orbital plane. Rather than beipgrpendicular to its axis, the Earth rotates on its axis at an angle
of 23.5°, known as the obliquity (Magli 2020). Edsthilt causes seasonal changes, with the
Northern and Southern Hemispheres experiencing opposite seadeigsirél6, a diagram of
the Suids rays is presented that are more direct on the northern hemisphere, whereas on the
southern hemisphere, the Ssinays are not as effective. On June 21, the summer solstice, the
North Pole is tilted toward the Sun, and Earth receives more hosuslaiht 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 Suids 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 centeredtwequator, 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
TaputapuUtea in Tahiti (Edwards 2015) exempl i
astronomical patterns. Further to the east, Rapa Nui (Easted)ss home to numerous
massive, uniquely shaped stone uprights called ,madach several scholars have interpreted as
havingastronomical significancdefiwards 2015L.iller 1989; Mulloy 1975;Ruggles 2015). As
is the case for Hawai @i, their ethnohistory i
event, with skywatchers convening on the eastern portion of the headland to observe its helical
rise.

Il n Hawai @i , 8M8a3¥ publishedsonfe bfahdvailable ethnohistaral
accounts oHawaiian astronomy, and more recent researchers have sought to identify intentional
alignments irarchaeological data (Da Silva and Johnson 1Bi&2yy 2022 Kikiloi 2012;
Lenchanko 2015ylello 2017; Noyes2018,2022 Kirch and Ruggles 20)9Interpretations in
archaeoastronomgan range from welbroven associations between alignments and
astronomical patterns to weakly supported suppositidide different researchers may

disagree on the intentionigl 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)

KUhuna KilalantendushikuhiPuGuone spent | ifetimes bei
predecessors to observe pattemhe earth and sky and assist in the design of heiddue to
the cultural rupture betweerehd i ke ki puna and my own, it is al
approach to understandingthe o | es at HUpai al i @i ,whera st ate o
somé@ but not ald of my senses are diminishatfhat | must do to compensate is to be

mak atal a anramy resoorcadhava access to, through intensive personal observation,

1]

community knowledge, archaeology, andastrmy.Thi s i s t he esscoselye of
tied to Hawaiian astronomy and that embodies a state of inetisaded observatioh
differentiate this from Western astronomy in this thesis based on complementary but distinct
methodological approaches. Western astronomy providdstsoslich as software packages,
total stations, and GPS that can quickly and precisely define stitiops relativeto
archaeological featureK.i | o pr ov i daens kaiffoboa kimo mak aa gr eater a\
context that comefsom extended observation8.Ki | o0 o f t etowatch dearly,Isgyt es as
examine, look around, obserferecasb ( Pukui and El bert 1986:151)
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 experimerpabcess that is never completely finished, and more
deeply connects the observer to the plaece.r e i n | use the term fAet hn
transl ation of dAkilo. o

In some cases, the careful analysis of oli (chants) has been an important antiveroduc

way to informindigenousmethodologies such & p aMakawalu (Kanahele 200201Q
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Nu & u hi wi#n this 6a8e) the Kumulipo, a Hawaiian Creation cli@etkwith 1951), offers
guidanceom s pects of t he c oHis®rical maps offemothes ValakeUp ai al i &
gudeWhen Stokes drew hi s,itpnaviged avaluadlétprmatanpédi & | i n
snapshot of the monument, but the map itself sits on a blank background of paper, removed from
the context of all that surroundslitterpreing the site requires establishing a broader context
that explores & interonnections with the surrounding natural and cultural woHdeecessitates
an understanding of Hawaiian cosmology as expressed in docwsuehtas the Kumulipo
(Beckwith 1951) andabove all extended periods of time aadtronomicabbservation (kilo)
while immersed in these Hawaiian worldviews.

Beyond thevalue of cultural immersion, more pragmatic aspects-gitegpreting the
sitecan@me fr om cul t ur aahd thissiuldnbt besinteopfetecktd rpeanhgale
from oral traditions ospiritual insigh. The value of extended familiarity with an ancestral place
can increase ol ability to see patterns that extend beyond the most ob¥ousxample,n
the earlier stages 6ifst discovering thattherewasadna pi @i dtsttlUp aiasledi & i a
reconstructing jtUncle Mitchell stopped by to visit. As he got closer to where we were working,
he said, AEh, you found the staircase. o Uncl e
t h e HU patfarna Odcasional pdnversations through the years culminated in some essential
observations that | ed to ai ke &pnarfhwekteoaner( i nsi gh
cameapaff t hat i s w hée southwestchrneHddgpKapuardsriodth 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 sharfadidhédng the

completion of the KahalwhénthBapwomapweKekabunarl18b52Kedek
dur i ng Hu ritrsubseguerly résulted irkincreased partial collapse afthas t hwest corner of H
Heiau and the soutiall of Kapuanoni Heiau.
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The walls of one diaumay have been designed to protect the walls of another heiau from storm

damageAccording to Uncle Mitchell, Kapuanoni Heiau had defined southwest and northwest

corners,whickppear to be protacthHeduiby the walls of
Mokumanamana
A personakxperience on Mokumanamafies o met i mes cal |l ed ANecker

in December of 2009 helped guide the methodology that | adopted for practicing kilo at

H U p a iHaiduiFigure 17 presentsieH U & mamas for eachf the six (6)p u & us) thahdrel |

connected to Mokumanamamnwehichwa s di scovered in a kod&i honua
Museum (Kikiloi 2012). Beginingfrom easttowestithHU& ena, HU&@ena KIi, HUG®G
HO& enmanalbahoai akahi ki, HUK&ieloi 2012Vwedgwaraonxjit HOd e n a

was on this trip to Mokumanamana that the expedition group decided to use thenaadit

names of Mokumanamanads puGu Dhepuepdseofpurtdpn vi r on
was to gain more knowledge by conducting observations durengeriod of Ke Ala Polohiwa a

Kanal oa (winter sol sti ce)-foar(@3d)hdiab stesSthenistasd i nt er
| traveled with a distinguished team of cultural practitioners who had developed expertise in the
Papakl Makawal(Kamathkd @dol2d@ 9, 2PhdadiKandhald uhi wa 2
devel oped the Pap ak lointdarktthevardanizatioreof Hawailam | o g y
worldviews rooted in the Kumulipd-he detailof that experiencgresented beloyare

intended to demonstrate the added interpretive valigooivhen the observer becomes

immersed in a place.
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NECKER ISLAND

o : = Mokumanamana ARCHAEOLOGICAL SITES
Ha‘enaA‘e p (1924 SURVEY, after Emory, 1928)

Hanakeaumoe

SHARK BAY

Y| oS T NN N

‘ %S
1
2*?:2, 2'3, Saa

P

@ Ha‘enamaulalahoaiakahiki

NOTE: NOSITE4

Fig 17. A map of Mokumanamana (NeckerIslamd) t h t he names .Affowt he si x pu?d
indicating my area of study: Heiau 20 and @ase napby Charles S. Judd, Bishop Museum Archives.
Arrow and red text added by author.

Mokumanamanés currently uninhabitednd liesto the northwest of themain Hawaiian
Islands.To reach the island, weavekdfor several days by motaail. 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 Hawagjiaoup, this island is covered in ritual
structuresand with its unique position on the Tropic of Cancemriitforces the concept that
these structuresould beassociated with solstigeatterngEmory 1928; Kikiloi 2012)and that

our ancestors made@»xe pt i onal efforts to observe the Sun:

Emory(1928)shared his rationale for referring to the temples on Mokumanamana as
AMar aed i ns taslmade otbers (McBay ana Nees 20HE 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 in
restswhichretained a form different from thaeen in most other Hawaiian heiau. Later
interpretations, such as McCapd Neeg2014) 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,rshade 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 nativéo h ai . Wh e n | madataaoaidkahitj | ddriyéyed my
intentions and petiticed them tdeach meMokumanamaahas 5 main hills, each named
HU e iHa) .6 maaahodakahikiis the third hill, directly located in the middle of the
island (Kikiloi 2012:286)! offered a prayer to the ancestors who had gone before me and
to my Gaumakua for their protection along the
(mat) and hUIliai moe (sl eeping bag) along wit
space of about orie a n @athem) and a half in a sort of ovsthaped area, surrounded by
|l ow hedges ofcf Sdsmmniatanertosas theib@dkground,(the constant
sounds of an island with an overwhelming bird population and the occalsiahdtopping
from above.
The value of being immersed in the surrounding natural va@l@loped from many
sensesOne such connecticemerged whedr. Pud a n i Kan ak asxphinedtheK anahel e

wor d Hwhiclereprmsents thBunG intense breath (Kanahe&l®11:114) which also
describs themeaning of the wordMokumanamanaasthe Sunés intense breath. | kept
repeating that phrase, and realized thepitld mearthat the island receives tlenfirst light,

the intense breath of tf8in, and thesettingSun is its last breath
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Aunty Pua Kanahele assigned each of us different aredossérve and | was assigned
heiau numbers 20 and 22n the first dayl surveyed my area and made observatiéigs(18
and 19). Thenin t he mi ddl e of the night, | observed W
Southern Cross, to the south, and estimated its elevation above the horizon at approximately 20°.
The next morning, | awoke just before sunrise to positigaelf at the corner of Heiau 2Big.
20) and observed thataligned with the two stone uprights on the southwest corner of Heiau 21,
andalsoalignedwith the risingSunin the notchoipiliu t o hamedH Y@ e h intha | a .
Stellariun™ software, the Suis position yieldedn azimuth angle of 116.59° (elevation of

1.79°) and a declination e23.26°, consistent with the winter solstice, Ala Polohiwa a Kanaloa.

«Notch —

N ““Stone uprights
g

R o

Fig 18. Day 1. Late afternoon on Mokumanamgaboaking east from Heiau 20 to uprights on Heiau 21,
with a partial view of the south side of HU&ena A
crescenshaped notch, and in the foregrou¢ihoto by author, 2009.)
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cmen e .-__&—a“l

5

Fig 19. Drawing of Heiau 21 (I) and Heiau 20 @ Mokumanamanadapted from Emory (1928:80)
No. 1 indicates the location of observation, and No. 2 indicates the direction of obse(iaatanng by

author 2024.)

Ha‘ena Ala
Top of notch

Stone uprights on the southwest
corner of Heiau 21, align with top of
notch on the southside of Ha‘ena Ala.

towards a fixed

1)

Fig 20. Day 2.Winter solsticdrom Heiau 20on Mokumanaman@ #
Ala (# 2).(Photo by authqr2009.)
This observed alignment at least demonstrates the alignment of a built st(veture
uprights and a notchyith an astronomical everithegap between observing this alignmantl
proving thet the builders of the uprightetended thenas solstice markeexemplifiesthe

challenge posed bgonfirmation bias in archaeoastronariiyhensuch an alignment jglaced in

52



a broader contexgs Kirch and Ruggles (2019)ddon Maui, it can become more powerful.

Liller & assessment of 30 marae sites on Mokumanamana indeed provides more context for my
personal observations. Lill@r study appears to be based on maps created by Brinci were

not clear ortheir orientation to Tue Northor Magnetic Northandconcluded hiat the majority

of theheiau (marae) arriented toward the December solsti@#owed by the equinox, and

none for the June solstic@sller 2000a:15%.

However, in 2000, another study found that most heiau temples were orientegsast
The east diau orientations were found to be in a range of 85° to 110°, which may suggest that
these heiau may be aligned towards the riSung during the solstices and equinoxes. The west
heiau orientations were found to have a much larger r@&2§&8310°, suggdsg they may have
been aligned towards the setting Suthatwinter solstice, equinox, and summer solstice (Kikiloi
2012:285286). Unlike Lilleis (200@) assessment, Kikiloi conducted his research on
MokumanamanaDther researchers, such as K&lai & u hhiawe gisited Mokumanamana

several times and have yet to publish their findings.

Combining KilowithAr chaeoastronomy at HUpaiali di

To document my observatiorigjsed maps, GPS, and compass measurements to begin
determining the orientation of various alignments, but | also want@ditany own biases by
havingmy own measuremeniisdependently validated hus in January 2025, | worked
alongside Wes Thomas Associatesnd Surveyors, and measured the azimuth angles of the
heiau cornerd. alsophotographedunsets and sunriséem key vantage pointsith a cell
phone equipped with a compass and the Star Walicappn. | alsoobtainedGlobal

Positioning System (GPS) coordinates after determining thé $athways and identifying
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reliable locatios and observation pointandl useda clinometer to measure the angle of the Sun

over the horizonWhen measuringunset locations, the bearing was taken to the center mass of

the Sun at the time that the lowest portion of the Sun touched the héklizhrihe observation

points established made a special effort to maintain a routine and show up on Byn2025 |

also used the planetarium software Stellar{dwtti et al. 2021)n addition to personal

observation when sky features were obscuregresentinghe Stellarium results,focus on the

eraof 1550C. E., the period immediatg following thelastp r econt act renovati on

Heiau (Kalawe et al. 2010:27).

Thesecombined method$rom the ceremony through accurate documentaticaip
create anoreholistic toolkit. | conducted my observations during the solstices and equinoxes,
andalways withc er emony. HUpai al i ai r eSumfrom theskudlohoe f i r st
of Hual Ul ai , and tShnentoltha scéan of Kapdlow. Ovef time,he set t i n
consistent pattern of methods and observations began to take shapghditite knowledge or
experience in this field, | stayed makadal a (
believed that the clues or patterns | had gai

petitioning them for their insight and assince.

Infusing restoration and kilo withiModernCultural Practice

Tomer est or i n tpkesldirpuehi geedtar significance wheambined with
heritage management and the perpetuatiaulbdiral practice. In this applied settingcan
redefine the purpose of heiau for2e.se nt ury | earning. To climb the

istostepintoortoelevatease potential. The cultural | andscs
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nearly 200 years of neglect and the problematic apreseces of colonialism that devalue Native

Hawaiians andndigenouspractices.

Some of the community engagement falls within the longstanding commitment of
cul tur al anthropologists to fAparticipant obse
exterded periodsln many cases modern anthropology, Indigenous practitioners (Watkins
2000; Atalay 2012) ainseparable from the communities in which they are engageblanithe
boundaries between subject and obseivigrent a couple of years particijpg in observations
and ceremonies undBr. KaleiN u & u Bsitutelage, which significantly deepened my
understanding of seasonal changes, particularly the transitions at the solstices and equinoxes. |
consider this learning akin to participant obsenmtarawing on emic (insider) knowledge from
a seasoned practitioner and a prominent Hawaiian s¢inotgd for her work in kaulana mahina,
t he Hawaiian | unar c¢al e n2Dal Studyang withCtre. mpN ued urhiitwiaa
was instrumental in deeping my understanding of archaeoastronomy during my time on

HOpaiali@i. This method helped me make new ob

exploration of investigation, introducing new techniques or, rather, rediscovering old methods.

When conduéhg observations, | also engage in the following ritual ceremoAies:
Polohiwa a Kanaloa (winter solsticd, k o o WUk eMaPoeghi wax®, KUne ( s
solstice),andtheKuapola,a ceremony that initiatedke Makahiki seasof Nu & u h i wower2 01 1)
time, | sensedhat | 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 practicéor the priestly specialists.
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Given the scarcity of information teen HUpai
ancestors would have, applying the methoHilof which relies orti i k e (Puluikaiad Elbert
1986:97) or seeing for onesel®n top of the heiau, there were featutes my ancestors had
built, such as a centrally located enclosure (paehuwie)know from ethnohistorical accounts
that such features were not battrandom and that their placement was intentidrtsse
provided obvious locations wheredncentrated my efforts to observe how they were situated in
the surrounding landscap&tanding 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 dfficult. Rather than abandon any attempt to interpret these possible connections, being
0i ke maka demanded that | pay attention to th
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
descendantommunity by committing to a practice of extensive observabonen by a great
sense of Wleana, and a diraee (kauoha) from Aunty Puain200 fALdéarnrmadl you can
in 2008 from Uncle Mitchell, fAHelp me see wha
action | believe paved the way for Uncle Mitché&l inquiry, and | set my intentions into focus
and in motion. | regard this as a kauohafasii t came directly from TItl]
Since the restoration of HUpireal debcendantsoft he h
Kahal udau. D ués restogtion ghase, a kupupadront Keawhsited the hotel and
observed a heavy equi pment machine stationed
t hat machine doing on the heiau?0 I n response
going to give me three hundrethiaka (workers t o hel p me. 6 She replied

time, no one careabout the condition dhe heiauHowever, ow the heiau was becoming
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relevant as its restoration progressedc&that timethevalue and supposgpread to the broader
community, culturapractitioners, school and community groups, professional educators,
teachers from the Hawai @i Department of Educa
learn more aboutit. HenryB.. Kekahuna shares his d@ike kI pun

The heiau ighe 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 Hawadiadsverything from

birth to death depended upon the gndil. 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 retration work, numerous community events were held at théTsitde2). My
work at KS involvesaring forn U  w a h i ankebtral placascluding research, genealogy,

compliance, restoration, and consultation with the descecdamunity.

To guideHawaiian practitioners whatis done, whether restoration or repatriation of
i Wi k practitionarsmnu st ask per mi ssion, makadala (pay
descendants are saying. | believe this journey was folwmdeuy petition to my ancestors for

hel p. This protocol hel ped al athesfiugglefome, and m

ancestral | and at atibhalRak BePiceaNeit, k askedvmytfamily foh e N
permission to assist with the ®Baha | uGu Makahi ki ceremony, 1inclu
Honok @haui ki to Kahalud&du and asking permissio

boundary markers along the way.

Table2 presentsa small snapshot of my community engagement efforts with local

groups, fanlies, funeral services, and guidance $pecialneeds cultural on the site of my
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decadedong work at Keauhotlk a hal uu, which reflects my invol
descendant membeegjucational 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 livingpoest 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 iscluded in this project.

2004 Inform lineal descendant community members of the commitment made by KS Trustees in

2005 ceremony and seek their permission

2007Cr eati on of Ki adi Ui na Kualoloa (Guardi a
environmental stewardship program.

Creation of Hui Kaha P@haku (Group That
documenting a si teplase tabl®emethodtpiogrdanCo-trbéatordsyvgtin Keon
Kalawe and Dr. Darlene Martin.

Assi st in creating the Kapuanoni Hei au P
Kealakehe High School.

2009 Assist in creating the Plane Table Maps forkh8 k o | e d L'_JA Hei au, Podo
Petroglyph field near Kedekl Hei au w/ Stu

2009Assisted in creating the Plane Table Map for the Papakoholua Heiau and Lonoikamakahiki
Residence with Students from Kealakehe Highdsl.

Assi st in creating the Plane Table Map f
201w/ St udents from @Ehunui kai malino and Kea

2011Kal ei Ann Nu @GuturavRlan p2rOelpla)r efsor Kahal udu.

2013/t &i W Video prepares community outreach vidg@mehameha Schodk913)
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2013

KSCultureBased Education ConfereiPae BOkaktHo
of the Stones) Neal Blaisdell Hontlu,  O& a h u. KPaulmuKearhtad di dhuy E d
( KKEG) , Kahal uau, North Kona, Hawai ai . M
Darlene E., Education Strategy Project Manager. Lineal Descendants: Alton Kauahi, Faith
Kahul aml .

Assist in creating the Planed@d e Map f or t he Kei ki ho@okan
w/ Students from GEhunui kai malino and Kea

2016

Summer Field School at Ma

Archaeol ogi cal
Il | ege an tb. CodirectorwittsKiedng Kalavie ardl vk

Community Co
Rossen.

2017

Assist in creating the Plane Table Map for Maluaka St udent s fr om Haw
and Sciences Public Charter School (PCS)
Keal akehe, Ke Kama Pono, Kua O Ka LU PCS

Assist anctoordinatea twoday Koehan&ollection Workshop wittthe participatiorof the
KeauhouK a h a |l u & u abrensugitganndda ntth e Ka dl p | rhneuhity. d e s ¢

Archaeol ogical Summer Field School at Ma
Community College and University of Haw @ i  Hlirecta with Kemne Kalawe and Dr. J¢
Rossen.

2018 Engagement with the descendant community in making observations.

Oral Interviews with descendants.

Designed and conducted a ceremony for decommissioning the Keauhou Beach Resort Hd

2018 the involvement of lineal descendants. Provide assistance and guidance as a cultural mor
during the civil work of the Kahal u@u Ma
Archaeolog c a | Summer Field School at Mal uaka

Community Coll ege and UdrectorewirsKedng Kalavwe ard ®nv e
Rossen.

200§ Repatriation of iwi kIpuna f r omipata&amhineal
descendants.
2020 Oversee the coordinati on o Heias,iasgist ant gude n t

archaeologists and cultural monitors, and conduct training on cultural protocols with the
i nvol vement of Kahaludu descendant s.

2021

Completion of Kahaludu Ma Kai civil work
blessing and protocol/protocol and the inclusion of lineal and cultural descendants, for the
NUhuewai o Kahalu@u Ceremony, commencing

2023

Codi rector of t he VeewdrdshipiPmgramavithca fokua tnahe linéala
cultural descendant community.

2023

Kamehameha Schools makes a video to pronm
campus, including the restored grounds, heiau, and the welcoming backinéahdescendant
community (Kanehameha Schoo023).
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To concludea discussion of methodology, this thesmploysa combination omethods: 1) the
validated reconstruction efforts of the h&mdesign through archaeology; 2) makawogurate
measuremesif astronomical alignmentlrough archaeoastronomy, @nuine attempt®
combine these observations with extended period ofrimersivecultural protocal or kilo, and

4) honest engagement with community membéndike amethodology designed for a
laboratory experiment, this involves a ionous process of learning through practice, in which
methodology and results become ink@nied. The necessary sacrificésvolvedin this prolonged
processareentangledvith the purpose of this study and améven bya desire to conserve
traditional knowledge and encourage continued learning amatstral worldviews for future

generations.
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CHAPTER 3- RESULTS

Results of Archaeological Investigations

Kalawe et abs (2010) carefuhrchaeologicatesearch provided the foundatifmm most
of the observations that followhe plane table and alidade nthpyproduced (2010:%)
revealed numerous details that corroborated design elements noted by Stokes in 1906 and by
Kekahuna (1952), butlsoadded sveral features that appeared in the paving upon clearing of
rubble.Remnants of the alignments of all the main walls were still appareththe
southwestern cornerstone of the heiau was still intaeo. prior wall designs were found
embedded in the sicture.The firstconsistedf alignments of waterworn stones near the
northwest corner of the heiau that HNot direct
radiocarbon date is associated with this feature, but Kalawe et al. interpret it to béaaingl
that was oriented differentihanthe most recent facing\nother interpretatiors that it is a
rampbuilt within the existing structure.

On the eastern sigasecond wall facing was fouraimbedded withithe eastern wall
and parallel with it (Feature d, Fig. 2Kalawe et al. (2010) used Bagan nodelingto calibrae
radiocarbon datesn the shortived specieshatwere found under or with the architectural
building sequencé&hey argue for a twphased building sequence on the eastern walls with the
first phase occurring between 136996 C. E., and a second phase occurring sometime in the
era of 15041818 C. E.Charcoal from a fire pit beeath its niho (foundation) stones, identified
as a l(Camheutnedoratum)a n d «(&Ehamdesycsp.)includedegp i ece of dakoko
charcoaldated to 1293411 C.E., andsuggestshe earliest construction ddta the inner
foundation stones (Kalawe et al. 2010:22), which is only slightly later than the estimates from

or al traditions .of Mada di scussed above
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Then sometime after the original constructiomppears that the eastern wall
H U p a iwaslexpaded outward (Feature i, Fig. 21). Through radiocarbon dating of carbon
samples derived from shdived species which were recovered directly under the foundation
stones of the outermost wall, they documented that the final alignments of the walls came fro
renovations that most likely took place after 150EC(Kalawe et al. 2010:27). Numerous other
archaeological studies (Cordy 2000:2558; Hay et al. 1986; Allen 2001; Mills et al. 2011:81)
suggest this was a time of rapid population growth in Konadearthatic increases in
surrounding agricultural production. Al though
in this eranumerous highh an ki ng ealaissiocweat ed with events in
a Lol oa, L o n oK Tknaam aakeahlirkii , ( Brenak WhistfabingIva@sSldted1 3 9 ) .
to 1369- 1496 CE. (Kalawe et al. 2010:27Ac cor di n g tyearp€genadagiod s 2 0
estimate, thigrawould overlap with the reign of Kalaunuiohwaho is known to have sacrificed

the kUula wahine priest eHeisuObay2a00:852188)t t he adj
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In Figures 22 and23, aprerestoration view of the southwest cornemnstructed with massive

boulders, is showrNotable are the alignments along a portion of its wegtaing wall viewed

o D
TU 2 | o od
© waterworn rock % sl F . %00
. slope > %9 .9 0 /ﬂ"‘\\
Q basalt rock bedrock é. QTPO
Q  wall face I testunit ol—im
TU m

Fig 21. Archaeological Map by Kalawe et al. (2010:5).

from the southwest corner, and along a portion of its southernhgallling east. hmassive

boulders are typical of the western portion of its construction, as described by Stokes (1991).
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Fig 22. Prerestorationview from the southwest corner of the heiau looking navith an alignment
along the base of its wefgtcing wall.(Photo by authqr2006)

Fig 23. Prerestorationiew from the southwest corner of the heiau, looking,@datch 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 cornerstoihoto by authqr2006.)

After the loose boulders were cleared, it was possibddserve two large niho stones in

a 1906 Stokes photo (Fig. 24) that were still in place and visible today 2bigsd 26).
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Fortunately, on@iho stones at the base of the southwest coyiaed the other ialong the

southern wallAlong the southern wall, another large niho stone is present (Fig. 26).

Fig 24. 1906 vew of the southwest cornflom Stokes (1991). Note the yellow (I) arrow indicating the
horizontal identification mark. The (r) yellow arrow indiest he str ai ght edge and | o
niho mano(Photo by John F. G. Stokes, Bishop Museum Archjves.

24). Niho stones visible in both photos are marked in yel{@hoto by authqgr2026.)
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Fig26. Shar k f i n tesoatpwal Noi@thetek side otnhe p Pdhaku, wias h a st
seen in Fig 25Photo by authqr2026.)

The Paehumu and Piko Stone

Between the Stokes map of 1906 and the Kalawe et al. (2010) plane tablelreagnie
apparenthat the threesided enclosure (paehumu)tlae center of theeastern endrothe heiau
was a significant featurén the Kumulipgii p a e h neferstooa temple enclosure for images
(Beckwith 1951:238)lt was onSeptember 9, 2007 thatKeone Kalawe broughhe threesided
enclosurdo my attentioras an area where the stone masons wanted reconstructiorOndhat
same daywhile havinglunchwi t h t he Papakl Makawaluiutledam of
Higashi Kanaheleand Aunty Pua Kanaheledrew the paehumon my napkin with a pen
prompting a gery from Aunty Puan what | was drawingAfter | explained, kof a sudden, the
sound of moving chairs was followed by a beeline departure from the local restaurant where
Aunty Pua | ed all o f Keone Kdtawe; Rilly Fialds, diflglemloha | i &i , w

Ayau joined usKalei began taking measurements with her compass and found that the bearing
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from the centerline of the eastst long axis of the heiau (and through the center of the
paehumu) wasstimatedabout 235° from the center of the paetu to both the northweand
southwest cornersf the heiau. As Kalei noted, this is verpse to the Earts tilt on its axis
(23.5°), which is whywve have the solstices. Kalei noted that this daigicidenally markedthe
equi nox, or Cdmplétely unknowftdkneeat the time, that day coirntally
marked the equinox, dhe 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 wateiworn stone was located within th&bble at the very center of the enclosure
(Kalawe et al. 2010:13%ee red arrow in Fig. 21Kalei predicted that the stomeuld be there,
and then thought to see howibuld align with the settin§un onthe horizon. The piko is also
known as the pUnUnU (a compass or a kildlanice t o
(the star observers) might have stood to observe or measure the solstices and equinoxes. From
the piko stone, th8unG northern and southern extremes can be observed at sunset. This
scenario establishestBanG hor i zont al movement on the high

Figure27 shows gre-restoratiorview of the modern surface of the heilnoking eastward
into the area of the thregded enclosw. At first, in Figure27, the area appears mostly as
rubble, but on careful inspectiaime threesided enclosure included a large waterworn stone
( &0estill set into the pavement at its cenféigure B shows thesame area after reconstruction
with the loose rubble removed smaller watemworn boulder covered an empty cupboard
measuring 30 cm 80 cm and 40 cm deefther stones in the same area are angular to

subangular cobbles and boulders.
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Fig 27. Location where wateworn ala stone was located in the pavement within the pael{Bmato by
author 2007.)

F =

Fig28. Post restoration vi ew oheyeflopariow raarks theomater wi t hi n
rounded stongPhoto by authgr2025.)
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| began experimenting with making astronom

though the winter solstice had passEake first step was to establish fixed observation points
(Fig. 31). However before designaig this location as a potential observation point, | took
preliminary measurements to determine the azimuth angles of the Seittirag the solstices, as

it offers a commanding viewshed of the horizon profile (Ruggles 1989)ended an imaginary

line from the shorelingn alignment with andvert he pi ko stone (#1) and

and aligned it with a n atheumakailsidaftbethaadu, which t h
served as a fixed landmark, @mana. | then stretched a straight line of string from the piko to

thenotch, measuring 60.96 meters.

Then | extended the string in the opposite direction (mauka/eastward) to the shoreline
which measwrd 106.68 meters. From the piko heading eastward to the shptieirdestance
measured 45.72 metefllowing these adlitions, an extended &V baseline was created,
marked byobservation points #7 and #8each endoth observation points #7 and #8 are my

own alignments that | developed, and are
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Fig 29. Aerial view of observation points (#1 to #8)the order in which observations took plag&hoto
by SWCA 2020)

Figure 30 represents the culmination of thbservation points from #1 to #12nd represent my

own interpretationsThe baseline from #through #s 1, 2, and 8 measured an azimuth of 269.5°
(TN) usingthe iPhone Theodolite applicatiofhe extension inland to #7 also allowed me to
establish a secondary piko inland of the heiau itself (from #9,tand from #7 to #11), where

the observatins 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
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