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Introduction

Abstract

Kite use in prehistoric and early historic Oceania was wide spread and practiced for a variety of
reasons. Oral traditions and ethnographic accounts on a pan-Pacific scale speak of ancient kites that
exploited the wind in creative and practical ways. In Hawai'i, these practices included chiefly
competition, fishing, meteorology, navigation, spiritual meditation and as one heroic chant dedicated
to the demi-god Maui states, for pulling canoes at great speed. Unfortunately, in the Pacific Island
archaeological record, there is a dearth of material evidence related to kite-flying and consequently
the subsequent analysis of this enigmatic technology required alternative research methods which
primarily focused on experimental techniques. After drawing upon archival research, simple shape
analyses, and field observations, a range of functional replica Hawaiian kites were constructed and
then tested in comparative flight scenarios that were performed to @ enhance analogies for
archaeol ogi c al(Maihiaut2@0R:d- X2k This tesearah ¢ valuable in an archaeological
context because it considers material issues of Polynesian prehistory that oral traditions and
ethnography alone cannot resolve. It also has the social merit of reevaluating useful anthropological
information regarding general Pacific history, Oceanic migration, Polynesian religion, and the cultural
identity of Hawaiians.

Key words: Oceania, Polynesia, Hawaiian kite-flying, h o 6 o | e,lex@erimantal @rchaeology

Research Problem

David Malo, a native Hawaiian historian who was raised in the royal court during the early 19"
century reflected on the custom of h 0 6 o | e lorekitedflying ia his well-known ethnography -
Hawaiian Antiquities. He s tite-ftyingd deserivd§ special mention as a pastime that was dear to
t he Hawaiian heart, the practice of which recurr
1836:234). This is a short quote that demonstrates the importance that kite-flying might have played
in traditional Hawaiian culture. It also hints at the idea that this custom had essentially disappeared
from the social landscape of Hawai'i following Western contact which began with Captain Cook's
arrival in 1778.
Due to the fragile, compositional nature of the ancient Hawaiian kite, which naturally would have

been made from floral resources, anthropologists are faced with obvious limitations in trying to
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completely understand this technology because of the lack of evidence in the archaeological record.
Consequently, knowledge of Polynesian kite-flying is rare and many do not know of this once highly
regarded social practice. The research problem presented here is a perfect situation for experimental
archaeology to be of large value to the scientific and informal communities. Specific to this project,
experimental archaeology can be defined as "the systematic approach used to test, evaluate and
explicate method, technique, assumption, hypothesis and theories at any and all levels of

archaeological research” (Ingersoll, Yellen, Macdonald, 1977:xii).

Project Objectives
The primary objective of this research is to perform the functional replication of a range of
traditional Hawaiian kites to be used in "archaeological experiments" that test kite performance and
are guided by oral traditions as well as ethnographic accounts reviewed on the subject of prehistoric
Hawaiian kite-flying. This is to generate empirical and observational data on traditional Hawaiian kites
through experimental means and through the synthesis of related research methods that include
shape analysis, performance tests and comparative methods.

Primary Research Questions

The primary research questions explored in this project were 1) "What were the shapes, sizes, and
composition of the traditional Hawaiian kite?02) "How were traditional kites constructed in Hawai'i
prior to, and shortly after Western contact?0 and 3) " Ho w kileefloven tradlidionalyi?'i a n

Secondary Research Questions

Other research questions investigated in this project were "why were traditional kites flown in
Hawaiian pre-modern times?" and "does the use of kites in the Pacific Island region tell us anything

about patterns of prehistoric and early historic movement of Austronesian speaking people?" These

Page7



are questions of highly diverse social complexities that were only visited briefly and in a general
manner but may be explored as potential future research quandaries.

Personal Objectives

My personal objectives beyond the primary questions stated, are to inform the broadest audience
possible about the customary practice of h o0 6 o | e threugh meth@&dls of video-documentation and
web blogging all of the different aspects of this experimental research. This effort is now showcased

on the website | have designed and currently maintain (www.hoolelelupe.com). Also, this research is

intended to compliment other educational efforts outside of the University of Hawai'i that | presently
provide as a director, educator and paddling coach for the maritime based 501(c)s organization

knowna s T hne'oh& Cultural Foundation (www.kaneoheculturalfoundation.org). Thanks to the

generous support of the Harold Castle Foundation, we are in collaboration with master canoe builder
Sonny Bradley in order to build a Hawaiian sail!@
Bay. This wa'a will also be designed to accommodate kite experimentation that hopes to build upon
other pertinent research performed on the subject thus far.
Background
Diffusionist Origin of the Oceanic Kite

The discussion on the distribution of traditional kite-flying has thus far relied on a diffusionist
model that represents the kite's distribution radiating outward from a central source of origin
somewhere in south central China (Hart 1967:50-60). This concept disregards the idea that kite-flying
may have been independently invented by the culture groups that used them, but rather it was a
learned tradition that was shared by competent social participants. If this is so, then it can be further

argued that kite-flying diffused through human contact from a primary source. In this case, a kite's
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relative chronology is defined by the oldest evidence of its existence indicating a probable origin and
the youngest evidence of its presence indicating a likely terminus of its spatio-temporal distribution.

A commonly accepted theory on the kite's invention and its subsequent distribution has been
posited by the well-known sinologist Joseph Needham. Needham claims that the kite's creation is of a
Chinese origin, perhaps north of the Southeast Asian peninsula, and it radiated or diffused from that
source via merchant routes. He suggests that the earliest written accounts of kite-flying are that of
Gong Shuban who lived in the State of Lu somewhere between 400-200 BCE. Shuban was observed
constructing a "sparrow-hawk" type of kite that was used for militant purposes (Kuiming and Yiqi
1986:12-13). From China, the kite spread to neighboring coastal states and was eventually traded to
the Mediterranean and into the Pacific somewhere in the centuries following the time of Christ.
Finally, the kite found its way to Europe by the 16th century when Portuguese merchants returned
from the Orient and eventually to the Americas with European colonists in the centuries leading unto
global modernity as we know it (Hart 1967:53-60).

An alternative proposal considers that the widespread use of fishing kites in the insular Southeast
Asian region may indicate an earlier development of the technology than those of the Chinese
warlords previously mentioned. Kites from this region are made from large, broad leaves and may be
the earliest and simplest of all kite forms (Webster 2004:9-14). And in this region, the complexities of
kite-flying technologies are more socially elaborate in the sense that they have a broader range of
behaviors spanning from practical to ceremonial (Hart 1967:33-49). From an evolutionary
perspective, this large diversity of form could suggest an origin of kite-flying technology in this region.

With this in mind it is not hard to imagine that the more dominant, sea-faring culture groups of the
region, which in the relative prehistory of this subject can broadly be referred to as Austronesians,

may have been the logical progenitors of kite-flying. Perhaps, their land-borne Chinese neighbors
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borrowed it from them during the Axial age (300BCE - 300ACE) when trade first intensified between
mainland and insular merchants (Manguin 1993:253-274). Perhaps this is when kite-flying was first
immortalized by the literate Chinese who were merely the first to record this unique cultural practice in

the form of writing.

- To Korea and Japan
- To the Malay Archipelago

- Throughout Oceania

- Through India to Arabia

E - To Europe via sea-merchants
F - To Europe via Monguls

=

Diffusion of the Kite from Southeast Asia
Prior to the 17th century

CgoweE

Map #1 (Sailors 2011)

History and Social Relevance of Ho'olele Lupe in Hawai'i

Thousands of years ago, from ancestral homelands in Southeast Asia, migrating groups of
seafaring people known as Austronesians moved eastward into the Pacific with an intimate
knowledge of sailing and kite-flying. This widely diverse maritime group initially distributed themselves
throughout the Australasian areas of the Pacific and eventually into the whole of Oceania. Broad
ethnic groups now commonly known as Micronesians, Melanesians and Polynesians descended from
this complex Austronesian origin and they established themselves by developing or adopting strong
traditions and technologies pertaining to atmospheric and oceanic conditions present in their maritime
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environment. The winds and currents propelled their wooden, lashed vessels, while stars, clouds,
birds and other natur al phenomena were used to
Pacific. Contemporaneously, the rest of the world was far behind in their nautical prowess. Through
necessity, invention and ingenious application, Oceanic methods of voyaging eventually became a
diverse skill set that was far more advanced than any other sea-borne culture of the time.

Impressively without the aid of metals, nearly every habitable island in the South and Central Pacific
ocean had been sailed to with intent and accuracy (Finney 1994:273-297).

This massive movement of people didn't occur at once though, but rather in two generalized
events. The first event extended itself to the region known as Near Oceania, which includes the island
groups that are relatively close in distance to insular and mainland Southeast Asia including western
Island Melanesia, the Bismarck Archipelago and the Solomon Islands. The second event reached out
further into the Pacific into Remote Oceania which includes those more distant island groups of
Micronesia, Melanesia and Polynesia. Finney explains,

Expansion into these two regions was radically discontinuous. Whereas the settlement
of Near Oceania began some 50,000 years ago during the last ice age, the settlement
of Remote Oceania did not get started until some 3,500 years ago. As this temporal gap
implies, these movements differed greatly in the technology and skills required (Finney
1996:72-73)

Recently, improved radiocarbon techniques and an increased survey of Polynesian dates have
forced us to reconsider the final migrations into Central Eastern Polynesia and the outlying corners of
Hawai'i, Rapa Nui and Aotearoa. These findings, in concurrence with data from other archaeological
research, has pushed the dates of this event to as close as the 13th century. It also shows that this
migratory occurrence would have happened within a very short time span of approximately one

century. This is a significant finding and will cause major reevaluations of several Polynesian

archaeological topics (Wilmhurst et al 2011:1815-1819).
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Clearly all Austronesians were adept in maritime matters, but the Polynesians were especially so.
One example of this expertise can be seen in their most notable shipbuilding improvement, the
invention of the double-hull canoe. This was a technological improvement stemming from the
classification of what are known as outrigger canoes and can be considered a nautical breakthrough.
The double-hull canoeorwa 6 a kaa mi$ kin@vn in Hawaiian is essentially two identical canoes
lashed together with fiber that increased vessel stability, which in turn permitted more cargo carrying
capacity and a greater sea-worthiness. This allowed for crews to endure longer expeditions at sea
and in conjunction with strong sailing and navigation skills, it ultimately created greater voyaging
efficiency by opening up more opportunities to exploit environmental resources. Without this
invention, it is less likely that Oceania would have been explored as efficiently as it was and the
Polynesians may not have flourished as well as they did (Holmes 1993:64-68).

However, a | argely underestimated conmapwoyagimgt f or
and all Austronesian speaking peoples for that matter, was the aerodynamic tools they used to
harness wind energy, such as kites and sails. If wind is thought of as a viable fuel source, the
Austronesian sail can be thought of as an engine whose competence provided a clear social
advantage for its user (Horridge 2008:85-103). A steady flow of Pacific winds drove the extensive
migratory endeavors of early Oceanic people who were adapted to exploiting this perpetual resource.
Accordingly, technology related to atmospheric circulation must have been second in importance only
to the hull of the canoe and the crew who manned these ancient voyages (Holmes 1993:43-57).

Out of those early migratory groups, the familial clans of people that were most adept at ocean
voyaging between the many islands of the Pacific were those that were most likely to prosper and to
exert their influence over an island based socie

from a distant land known as Kabhiki firmly established their control (Kane 1997:31-41). It is easy to
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imagine that the sciences of navigation, which includes technologies of advanced sailing and kite-
flying, were most likely well-guarded guild secrets that were reserved for the chiefly class ali'i or for
the regional ecclesiastics known as kahuna (Holmes 1993:6-12).

To lend proof to this idea, distant genealogiesste mmi ng f rom t he 0 hmaylmavec p e
occurred sometime around the 8th century AD) mention a family of specific voyaging chiefs that seem
to have influenced several island groups within the Polynesian Triangle (Chadwick 1931:455-456).
According to Nora Chadwick, who was an ethnographer from England that specialized with
Polynesian oral traditions, the most outstanding of these well- k n o w n ,-flyifigichiefs'e are - Maui,

K a h andl Laka. These epic characters have close connections with the natural elements of wind

and sea, and they existinah omol ogous social context i n thhek Soc
Islands, Aotearoa (New Zealand) and Rapa Nui (Easter Island). They are often referred to in
conjunction with various fAsky ¢ HKahesandLoro (Chdadwick Pol y n
1931:455-491).

The credit of the kisgiwrdtstheidemi-god Mauipson of tie gdddessaHina i i
who is famous for his dozens of heroic deeds involving the discovery and manipulation of numerous
oceanic and atmospheric forces. According to legend, the kite was one of the tools that brought Maui
the most joy, and one that he spent the most effort in developing his skills. Maui was a canoe voyager
and he of course would have used sails atop his double-hull canoe, but once he invented and
mastered the kite, he is said to have employed kites to greatly increase his speed from island to
island. Because of this legendary effort he earned one of his many famous titles- Maui the Swift
(Westervelt 1910: Internet Source). What is unique about this mo'olelo or oral history is that it is one
of the few suggestions in Polynesia that kites may have actually been used for maritime propulsion

and not just for land-based applications.
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From a religious perspective, ho'olele lupe or kite-flying may have possessed a significant cultural
value for the Hawaiians of old. The traditional Hawaiian belief is that n U lorathe skies above earth
basically existed in stratified layers. The lowest level of the atmosphere, knownas| ewa h o 6 o ma k
was reserved for mankind and other earthly beings while the highest level lewa lani, was considered
the starry dominion of the gods (Pukui 1957:204). A tool such as a kite would have had plenty of
animistic power since it could literally make contact with the realm of the gods. The spiritual capital of
this device is reflected in the numerous archival references of its use as an intermediary device
between priests and certain "heavenly" deities. More practical themes of locomotion and meteorology
become evident through other colorful stanzas that refer specifically to navigators and voyagers (Hart
1967:50-53).

Also according to Chadwick, a widespread kite theme found throughout Polynesian oral traditions
is that of the story's main character taking the physical form of a kite in times of need to overcome
certain demonic obstacles or challenges. These threats are often represented as being weather
related and it was wuswually the herods great skil
She goes on to say that Kane the God of the Heavens, and numerous high ranking chiefs such as
Kaha'i and his grandson Laka would take the form of a kite. An appropriate example of how this

th

tradition associated itself with the soci al el it

century regardi hgwhwooi@chhamphno b & ekadlikDahellawtho wasibor@ h a n
in 1725. A poetic tr ans/| aKalmiwumokua oins tahse fAidlalmewd , a't

He (Kamanuena) is the tail of the kite at Hihimanu.
When the kite ascended and united

With the tail of the kite of Kealohi, the good,

Kealohi of the water begat the bastard child of Kealohi,
Keawe of Kealohi, by the paramour of Umi,

Made eminent by Kailimoku

(Chadwick 1931:474).
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This stanza, along with another passagef r om an early Hawaiian saga
Kaweloowh er e a young cwhoendages in akite ddad with [disi brother Kauahoa, would
suggest that ancient Hawaiians might have actually participated in a type of jousting competition
using this avian inspired device. An entanglement of each other's strings, or h o' o wi @ppears © u ,
have been the desired effect, and it would seem that to the loser there was some consequence
(Fornander 1918:2-66). This demonstration of efficacy is similar to other chiefly competitions such as
surfing or canoe racing known in the time before missionary norms replaced indigenous customary
practices (Finney 1966:44-50).

Geographically, this tradition of kite fighting can also be found throughout Southeast Asia and
Central Asia, as well as in Indonesia, with its biggest adoration being found in Java. In many places,
combat of this style not only required the tdang
with sharp objects intended to cut the enemyobs |
this sport resembled and then reason that sufficient skill must have been required (Hart 1967:31-32).

While these impressive behaviors may dominate the imagination, it is important to note that kite
use for simple recreation did occur amongst young and old men from all social classes in traditional
Polynesia. It was a popular distraction engaged by many, but curiously this activity was not performed
by women and seems to have been forbidden to that gender class (Chadwick 1931:464).

Another significant behavior associated with ho'olele lupe in Hawaiian social affairs may have
been the creative use of kites by Hawaiians for fishing. With this innovation, deep and inaccessible
waters could be reached from a protected location on shore 7 usually from atop a sea-cliff or such.

Based upon personal communications with various informants, kite-fishing is a practice that is carried

ontoday by afew localresident s i n Hawali i on at | east three maj
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Maui). Without further investigation under proper interviewing circumstances, it is difficult to determine
if these unique skills are customary or were introduced in more recent times.

It is well known that various groups throughout the Pacific Island region have utilized this
technique, especially between Singapore and Santa Cruz, and Wayne Baldwin has observed a form
of Palauan kite-fishing performed from the inside of canoes. This unusual method utilizes large
breadfruit leaves and "wound-up" spider web lures instead of hooks that is effective for landing a type
of needlefish with small conical teeth (Baldwin 1977:32-39). There are several other documented
techniques throughout the Australasian and South Pacific regions and Hart, once again relying on a
diffusionist perspective, suggests that the earliest evidence of this practice places the origin of this
unique style of fishing in the Banda Sea-Indonesia (Hart 1967:51-59).

The Demise of the Kite in Hawali'i

In Hawai'i, eventually cultural disintegration came in many forms and stemmed mainly from the
social control exhibited by the enterprising Westerners who encroached upon the Pacific starting in
the late 1700s. Polynesian rituals were considered pagan by missionaries who arrived in the 1820s
and the fAsor cer yfiyingiwaswerteives tb benai social thkeat.tErpectedly, this
customary practice was immediately targeted by Christian conformist and was publically denounced.
For an example, in 1831 when King Kamehameha Il (Kauikeaouli) showed symptoms of internal
turmoil by rebelling against foreign ways in his public celebration of the Makahiki (a ceremony
dedicated to the God of Harvest i Lono), his ceremonial flying of a 100 kites was seen as hewa or
Awi ckedo by t he mi s andovasgpublcalljHdemoanoed. Bmothay miasionary, with

the last name of Clark, was documented using condemning sermons that contained strong language

such als Wwealplay with kites shall die... 0o (Kirch
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Because this particular custom was perceived as such a major threat to the values being
introduced by the Westerners at the time, it demonstrates an unusual importance that must have
been attributed to the Hawaiian kite and to the extent that the customs surrounding ho'olele lupe were
being practiced. Later in the mid-1800s, foreign entrepreneurs in an effort to warrant cheap
immigrant labor, generally expressed that a large partofthep ot ent i al native wor Kk
would rather waste their time with frivolous games of chance, as they were more prone to making
i nvestments that dApaid in dividends of -187x Earthee me n
Western sugar merchants whose power was growing exponentially, Hawaiian pastimes such as kite-
flying were publically frowned upon and consequently, the customary practice ofh o 6 o | e woalld | u p €
nearly disappear.

Kites of Oceania - An Archival Overview

What little anthropologists know of traditional kite-flying in the Pacific Island region comes mainly
from oral traditions or mo'olelo and ethnographic accounts recorded after Western expansionism
began in the Oceanic region starting with Spanish explorers as early as the 16th century. Although
the historical record of kite technology in the Pacific Island region is fragmentary, there are several
sources that have provided rich bodies of information on which to build upon in the pursuit of
answering my research questions.

Mo'oleloar e i ndi genous stories, | egends, chants, so
specific and symbolic past that has been preserved so that we have some reference of it today.
Hawaiians along with the rest of Oceania have an extensive array of rich oral traditions describing
detailed accounts of early Pacific culture. Many of these traditions still exist and with careful scrutiny

they are capable of producing convincing anthropological evidence.
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Ethnographic accounts encompass a wide variety of numerous records that have been gathered
since writing was first introduced in the Pacific Islands. These sources include European and Asian
explorers, missionaries, museum curators, or foreign merchants just to name a few. It is important to
note that this does not restrict the literature concerned to that of Western or Eastern origin, but rather
emphasizes observations being documented and ultimately becoming part of what is commonly
known asotheofihiesbrd. 't is from these records a
indigenous practices that we are able to make comparative analogies and draw inferences about
ancient customary behaviors. Ethnographic sources produced in the 19th century by such notables in
the field of Pacific Island history as Sir Peter Buck, Stewart Culin, Nora Chadwick, and the Reverend
William Gill have provided excellent sources of information.

In order to provide as thorough a background as possible on the subject matter of Polynesian kites, |
have organized a brief geographical summarization of kite-use throughout Oceania in order to provide
a sufficient overview of the technology and its general environment. There is certainly more data
throughout the Pacific Island region, but my access was limited to those of Hawai'i. Because of this
disparity, the Oceanic data base is incomplete.

Asia/ Southeast Asia #1

As previously mentioned, kite-flying either originated in mainland or insular Southeast Asia and
over the course of two thousand years it found its way to Europe in the 16™ and 17" centuries via
Portuguese merchants. Socially complex behaviors such as kite-fighting, royal kite-heraldry, warfare,
religion and meteorology extend into the Pacific from Southeast Asia and were possibly a result of
diffusion by Austronesian speaking people (Chadwick 1931:455-456). However, the subject of Asian
kite-flying is immense and does not fit within the scope of this regionally specific project, so our focus

of this tradition will remain the Pacific Island area. See Map #2.
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Near Oceania

In my review of archival data pertaining to Near Oceania, | found that the descriptions of kite use in
this area were numerous but often limited to only a few words or short sentences. By far, the most
mentioned behavior in this region had to do with kite-fishing. This is an activity which is still performed
by isolated island groups today and has been observed by multiple ethnographers on numerous
islands in this area over the last few centuries. An excellent summary of many of the island groups
associated with this fishing practice can be seen in the previously mentioned -Kites, an Historical
Survey which has in addition to its written record, a small treasure trove of old Oceanic kite drawings
rendered in the 19" century (Hart 1967:51-59).

There are of course certain advantages one has when using a kite to fish. For one, it allows
access to benthic regions from shore or Arougho
direction and launching a boat is not feasible. Along the same idea, a kite could also allow access to
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more distant fishing zones from shore when the "near-shore" fishing zones had been overexploited.
According to Clive Hart, the kite also lacked a shadow for which to scare fish as a canoe and
fisherman might, and thus there was an element to surprise. He also suggests that a "dancing" kite
woul d create fiactiono or Aplayo of the lure on w
to the bait. And finally, one must consider that naturally woven fibers do not float and the kite
overcomes the problem of the fishing line sinking (Hart 1967:50-53).
Java-Indonesia #2

Kite-flying traditions are strong in this part of the world as well and this area also includes activities
concerning kite-fighting, kite-fishing and demonstrations of heraldry and national or individual pride. It
has been suggested that kite-fishing originated here in the Banda Sea and radiated out into the
Pacific while others have even suggested the origin of the kite itself can be attributed to this location
(Hart 1967:44-47). A profound piece of evidence supporting this argument has been found in the form
of a cave painting representing a kite-flyer documented on Muna Island in Eastern Indonesia that may
be thousands of years old. However, the cave is inaccessible due to Islamic political conservatism
and cannot be critically evaluated (The Drachen Foundation 2009:Internet Source).

New Guinea #3

Evidence of kite-flying in this ancient land comes in the form of drawings that were rendered in the
19" century and collected through the contemporary research of Clive Hart. His sketches are detailed
di agrams of fishing kites that are mostly #fAl eaf
islands in this region. Those islands are Manus Islands (Admiralty Islands), Nagian Island (Marshall

Bennet Island) and Oleai Island (Hart 1967:52).
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Solomon Islands #4

Ot her brief mentions and photos from Hartos pre
kite-fishing in the Solomon Islands. Specifically these islands are: Malaita, Santa Cruz (a Polynesian
outlier), Bankods I sl and Gro6p) andih®oBankdésahsdl & K
some type of unknown woven leaf and is shaped like a fish while the Dobu Island kite, made from
some type of fAfolded overo |l ong | eaf, |l ooks very

Remote Oceania
Vanuatu / New Hebrides #5

The only brief mention of the Vanuatu region i s
relate that in the 19" century, traditions of this island were for the kite-flyer to perform a chant when
they flew their kites and that their local word for kite was mala, whi ch al so meant fdfe
1899:201-247).

Fiji / Samoa/ Tonga Islands #6

There are very few references made about potential kite-flying in prehistoric Fiji. This is in the
article Kite i A Polynesian Tradition by Nora Chadwick and is extremely brief in its description. It is
important to note that there are no indications of kite-flying in Tonga or Samoa but there are symbolic
AbHHriked behaviors of wvari oussnsaorritnsg oe xahniedb afitrdodoysst uecl
(Chadwick 1931:455-491). An interesting side note is, the Samoan word for bat is lupe, which is the
Hawaiian word for kite while another word for kite in Hawaiian is p e @vlich is also the same
Hawaiian word for bat (Pukui 1957:323).

In Tonga, the sia heu lupe or chiefly pigeon-snaring mound and its proposed usage that is
described by Patrick V. Kirch (who draws largely upon the early work of McKinley in the 1920s)

shares an uncanny similarity to the Hawaiian ceremony dedicated to the demi-god Lolupe. The
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Tongan version is less clear because of the "unreliability” of informant testimony previously
mentioned, but essentially the sia heu lupe was a sacred mound where chiefs would literally tie lines
to lupe or pigeons in order to bait and ensnare other lupe into their possession. This was supposedly
conducted as a "sport" but had never actually been confirmed by any empirical or ethnographic
means. Also, according to Kirch's proposition, these pigeon-snaring mounds also had a dual purpose
of serving as "sepulchers" for the dead elite (Kirch 1990: 207-210).
Palau Group #7

This region has strong kite-fishing traditions and kites shaped liked birds. It is here that Baldwin
performed his anthropological survey of the Palau fisherman previously mentioned (Baldwin 1977:34-
38). Nora Chadwick also makes reference to islanders from Palau who called the kite -gannet, which
in their | anguage al so me a4b6}Anfexeellentdteramplg oCahcartdinvtype k1
of Pal auan dbtia dboe&k imeaede ifsr smifdpl ai ted | eaveso mos
(Hart 1967:57).

Gilbert Islands #8 and Ellis Islands #9

Stewart Culin comments in his book Hawaiian Gamest hat Gi | bert | sl ander s
Groupo are fnsaied tod makdad afniursed Wkwihti ch had been fre
(Culin1899:201-247) . There is an interesting variety of
kitedo with a 300cm x 30cm wing spa-monbluu.Sedee archi
Appendix I.

Cook Islands #10

An excellent resource on early historic Polynesian kite-flying titled- The Material Culture of the

Cook Islands (Aitutaki) by Sir Peter Buck was written in 1927 and gives detailed descriptions of how

Cook Islanders made various types of traditional kites along with the necessary associated fiber arts.
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It also provides great translations of chants or songs that were used for launching a kite and those
used for when oneds kite stri ngatbrhocknror Atpop afrleyntdr
hi gh as possible, as seems to be the case as wel
give Atraditional 06 constr uct-inakng, inshed$light e the greatdoy,f o r
and sometimessadness when oned6s kite was | ost, that was
1927:63-73).

Another excellent ethnographic account of traditional kite use from the Cook Islands was in the
short volume titled Historical Sketches of Savage Life in Polynesia written by the Reverend William
Gill in 1880. 1t refers to traditional behaviors
atmospheric conditions in their environment and consequently using kites with great skill. On the
island of Mauke, which is 100 miles north of Mangaia, he also provides details on songs or chants
associated with the practice. Chanting of this style seems to be a common behavior exhibited
throughout certain regions of Oceania and especially those of Polynesia (Gill 1880:18-22).

Traditional Cook I sland kites were tapaantdwere kel y
ornamented with feathers and ti leaves. Kite frames were made from hibiscus wood or hau and
banana sinnet or kau was used for string. Ki d6s toys are made from the |
or Mape tree and tapou or breadfruit gum was used for glue when stitching with a needle was not
available. The specific islands in the Cook's group where kite-flying is mentioned are Rarotonga,
Mauke, Ureia, Aitutaki, and Puka Puka (Gill 1880:18-22, Buck 1927:331-335).

Tahiti #11

There is only a limited amount of literature on the subjectof kite-f | yi ng i n Tahi ti

book Ancient Tahiti is fairly extensive in its observations of overall life in early historical Tahiti but it

only possessed a small reference to kite-flying. Various shapes are briefly mentioned by Henry who
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speaks of kites representing turtles, a& immamp |l afma
(Henry 1928:279). These kites were flown by young boys and old men with great ceremonial display.
Ha 6 a prih@ w @payma are Tahitian phrases used for kite-flying (Henry 1928:574).
Hawali'i #12

The Hawaiian word for kite is lupe or pe 6 @&hich is also the same word for canoe-sail and bat, and
according to various sources the lupe of old had a variety of shapes. Fortunately, some of these
shapes have been historically documented and can serve as templates for experimental replica
designs. My first source for traditional Hawaiian kite-s hapes i s Mar y Héwame na Kuk
Dictionary which provided four specific shapes of kites used in Hawaiian prehistory as well as a list of
terminology relating to the parts of a Hawaiian kite (Pukui 1957:216). The second source comes from
Stewart Culinds r ecHawaigniGamea Culciamn@as oot ktil € dan ant
account of games and customs practiced by Hawaiians observed in the late 19" century. Culin has
put this topic into a recreational category which is possibly a reflection of the later historical era that it
was produced in. The fAHawaiiano shapes that were
influence that is most likely due to the time period of when this account was performed. Specifically,
this can be seen in one of Culin's kite drawings of the lupe kanapi or centipede-kite which is a
representation of an insect that may have been a Western introduction transported to Hawai'i via
some unknown mercantile or exploratory vessel (Culin 1899:224).

Kapa (bark cloth) orwovenlauhala( pandanus) was wused for the kit
that woven makaloa (endemic sedge) or lau niu (woven palm frond) would have been used. The
armature was made of hau (hibiscus), 6 (bamboo), wiliwili (an endemic Fabeceae) and maybe aka

6akKai Pacific reed). Fi bodro(@hlendemic shais), while theed anmacstring o f
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was made from the fiber of hibiscus bark- hau or niu (coconut husks) (Brigham and Stokes 1906:25-
32; Malo 1836:7-8).

The American author, reverend and Hawaiian historian, William Westervelt provided a collection of
translations related to the demi-God, Mauiwh o i s Hawa i &ite‘flyger apdanvestoro u n t
Meteorology is also mentioned in these collections and Maui is said to spend a fair amount of time
perfecting the flight of his kites in which he uses them to predict forthcoming weather. This translation
cont ai ns t h e pepmesvatehgdaheir wise rreighbor (i.e. Maui) and soon learned that the
kite could be a great blessing to them. When it was soaring in the sky there was always dry and
pleas ant weather o (MWenstSaurce).el t 1910: I

Aotearoa (New Zealand) #13

This sub-tropical and sub-temperate region, which includes the Chatham Islands were the last of
the Polynesian islands to be colonized ~1280 AD and the traditions of manu tukutuku, which is New
Zealand Maorif or Aki teo, were well est a®) Maorhkded weneecasdy ( Wi
the largest kites flown in the Pacific. The kahuwas a fihawko shaped kite thaea
flown by several men, and was used for divination by priests (Chadwick 1931:460). There of course
were smaller recreational kites which h&ve eDeasnt
the British Museum awaiting a thorough inspection. T. Borrow makes brief mention of kite-flying in his
analysis of Maori art and mentions colorful customs such as it is "bad luck" to hold a kite string in your
left hand and an attackers kite tail trailing across enemy ground was a bad omen for them (Borrow
1964:80-81).

Another interesting warfare behavior mentioned in the oral traditions of prehistoric New Zealand

that rivals the novelty of Ma u ki r opel | ed canoe in Hawai 6i, and |
horsed saga, I s Nuke Legendstates tleatff Nuku hsed aHaege winged kite to lower
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5 of his men into a pa or fortification from an adjacent cliff and was able to open the doors into the
fortress and win victory in times of famine (Hart 1967:50-60).

The manu tukutuku was of a different type of composition than the rest of Polynesia because of
their environment. In New Zealand, a traditional kite would have been made from a type of woven

sedge leaf called raupo or Typha orientalis, which would have been the more common resource for

this object <consi deinroprcalto dib-tempZratadnvaronichentsHag 1967:50-60).
Notable Behaviors of Oceanic Kite Use

Region Religious Bird _Kit_e- _Kite;— Meteorology Warfare Chanting
or Royal shapes fishing fighting or

Symbolism for kites Singing
Asia/ S.E. Asia X X X X X X X
Indonesia ? X X X ? ? ?
New Guinea ? ? X ? ? ? ?
Solomon Is. ? ? X ? ? ? ?
Vanuatu ? ? X ? ? ? X
Fiji ? ? X ? ? ? ?
Palau Group X ? X ? ? ? X
Gilbert Is. ? X ? ? ? ? ?
Tuvalu ? ? X ? ? ? ?
Cook Islands X X ? ? X ? X
Tahiti X X ? ? ? ? ?
New Zealand X X ? ? X X X
Hawaii X X ? X X X X

Table #1

Methodology
The investigation of an antiquated material object in which there is almost no physical evidence,
such as the Hawaiian kite, can often benefit from creative and alternative research techniques as
those presented. Accordingly, in this examination | have used methods of "experimental archaeology”

that were combined with shape analysis and linguistic comparisons in order to try and answer the
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guesti ons fiaditionat Hawadan kites | i ke ( s h ap ewwaenedradgional kit¢s? o , f
constructed in 'Old Hawai'i"?" and "how were traditional kites flown?"

This research model is loosely basedonthei Ty pol ogy eonft aH X pAerrcihmre ol ogi c
described by James Mathieu in his book Experimental Archaeology. Mathieu describes three types
of experimentation that one can Atest hypotheses
for archaeol ogi cal i nt er pobged redlidatoom behavidrdl re@icatiocaad e g 0
process replication (Mathieu 2002:2-12). By aligning my research questions with these categories, |
was able to design a project with three progressive phases that were facilitated over 3 semesters.
Each phase focused on one primary research question respectively.

An analogous example of how experimental techniques have proven successful at shedding light
on other similar Polynesian studies can be seen in the efforts conducted aboard the replica voyaging
canoe fH o k u olaurdched in 1976. This experimental maritime project was initially started by Ben
Finney, Tommy Holmes, and Herb Kane in an effort to try and answer questions raised from oral
traditions about Polynesian voyaging that had been debatable due to a lack of physical evidence (i.e.,
a Avoyagingo canoe)HoBubmeldas teaxeeptd éed an umaear, ouws A\
redi scoveryo o-+nadmeptethat have coveset tens ef thousands of open ocean miles
and has literally changed the paradigm of how we explain prehistoric migratonacr oss t he wo
largest geographic feature i the Pacific Ocean (Finney 1996:83-93).

It is worth noting that the personal efforts | conducted video-documenting this project played a
large part in the methodology. What has resulted is a thorough recording of the various steps
performed in successfully replicating a traditional Hawaiian kite that could be used for building

examples. Further details can be found at the website Ho'olele Lupe (www.hoolelelupe.com).
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Phase 1- Object Replication

i Wh a't were Hawaiian kites |ike?

In order to design and build a range of traditional Hawaiian kites with natural materials, | relied on
several sources for information. Most important were the archival sources that had sufficient drawings
of kites that could be used for replication, but any written evidence was helpful regardless of its
technicality. Some of the ethnographies reviewed demonstrated a high level of detail pertaining to
material objects, while others performed better on linguistics for example. Te Rangi Hiroa, or Sir Peter
Buck as he was known while directing the Bishop Museum from 1936 - 1951, produced a small
ethnography called "The Material Culture of the Cook Islands". His descriptions of the customary kite-
flying practices there strongly resemble other Eastern Polynesian culture groups and more
importantly he gives detailed, diagrammed information on three different types of kite construction
(Buck 1927:331-335). An example of the templates he illustrates in this text can be seen in Image #1.

Te Rangi Hiroad «ite

Manu teketeke vaihi
Image #1 (Buck 1927)

Bishop Museum
Along with the archival investigations, | recorded substantial artifact evidence at the Bishop
Museum in the spring semester of 2010. | had discovered that there were Oceanic kites at the
museum through Clive Hart's work - "Kites - an Historical Survey" and after making an appointment

with the Archives Department, | was able to re-document the collection of Pacific kites that he had
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only partially presented in his book. | took basic measurements of height, width, length of tail, as well
as construction material and regional origin if known. The weight scales were inoperable at the
museum so that characteristic was not documented. | was able to photograph all of the kites there,
but | was unable to get a perfect centered angle for every shot and they are in need of
orthorectification for more accurate shape analysis.

Also, there were discrepancies in the origin of some of the kites, in particular those from the
Gilbert Islands. At the time of my visit, the records for acquisition were unclear and some of the kites
| observed did not have an origin at all. Also, two kites that had been listed as "Hawaiian" by Hart in
1967 were now being presented by the Bishop Museum as being from the Gilbert Islands. Further
research is needed into the origins of these kites, as well as their weight measurements and
improved photography. The collection of data from the Bishop Museum is presented in Appendix I.

Hawaiian Petroglyphs and Ho'olele Lupe

The other artifact sources that | considered when studying ancient kite shapes in Hawai'i were
petroglyphs. | turned my interest to the lava fields of the Big Islands and an assortment of curious
shaped etchings that | had learned of in various coastal settings there. My intent was to glean as
much imagery as possible of potential kite shapes knowing that if canoe sails were well represented
in the petroglyph record, then kites might be as well. After three separate visits to Big Island, |
returned to O'ahu with my data and considered the likelihood of rock art being reflective of prehistoric
kite-flying. Of course, considering the semiotic nature of petroglyphs and their displacement from the
historical record, it is virtually impossible to know exactly what the intended message presented in
this form of visual communication actually is. However, it is possible to establish some kind of

"pragmatic meaning" by carefully evaluating the context of the signs and signifiers involved.
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So, by reviewing the background of Hawaiian petroglyph practices through prehistory (and early
history) and by implementing a comparative analysis of various ethnographic accounts in conjunction
with this material evidence, | will attempt to offer hypothetical explanations for specific petroglyphs
found on the Big Island of Hawai'i that may have relation to traditional Hawaiian kite-flying. The
inferences produced have ultimately aided in establishing what a "traditional” Hawaiian kite might
have looked like in early Hawaiian history.

It is common knowledge that the oldest forms of visual, symbolic representations performed by
man have come in the form of cave paintings and petroglyphs. These can be found worldwide and
due to their primitive construction methods and symbolic universality they are quite similar in
appearance. There are petroglyphs found on nearly all the islands of Polynesia and they appear to be
generally homogeneous, yet it is in Hawai'i that their presence is far more prolific than anywhere else.
And in Hawai@, it is the Big Island which the petroglyph fields are most extensive and heavily covered
with estimates made in the early 19th century around 85,000 units (Cox and Stasaks 1970:1-2).

Total Documented Petroglyphs of Hawaii at 1823

Population Estimate Petroglyphs
Island 1823 Sites Units
Hawaii 85,000 +/-70 + /- 22,600
Maui 20,000 18 450
Lanai 2,500 23 760
Molokai 3,500 5 500
Oahu 20,000 9 150
Kauai 10,000 9 220
Niihau 1,000 1 1
Kahoolawe 50 0 0
Total 142,050 +/-135 +/- 24,681
Table #2

At present, the age of petroglyphs can really only be discerned in a relative manner through
established laws of position and superimposition and through seriation. As a result we can only tell if
certain forms are "older than" or "younger than" other forms examined (McBride 1969:37). It is
probably safe to say though, that through comparison with other culture areas throughout Polynesia -
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petroglyphs most likely arrived with the first colonizers to Hawai® and were not invented
independently. There are methods being developed to establish an absolute chronology behind this
cultural practice such as catio-radio dating, but at present they are very expensive and unreliable
(Paraso 1997:1-3).

The tools used for Hawaiian petroglyph making were made of either a sharp or blunt stone and
were executed with four corresponding techniques depending on the type of stone used. The
methods employed were pecking, incising, bruising or abrasion (McBride 1969:13-15). Hawaiian
petroglyphs seem to be concentrated in central locations with large numbers of units, as opposed to
isolated areas with singular units, and are commonly found close to the shoreline, next to trails and
other areas of "high traffic" (Cox and Stasaks 1970:28-31).

Hawaiian petroglyphs vary greatly from simple anthropomorphic forms that are easily discernable
to very abstract representations which can only be guessed at. After many years of collection and
examination by many researchers, the composition of Hawaiian petroglyphs can be situated in the
following paraphrased typology (Cox and Stasaks 1970:16-18):

1. "Means of Transportation” - A large number of petroglyphs represent various modes of
transport that range from footprints to canoes. Common symbols are in the form of paddles and sails
and interestingly, after Western contact in the late 1700s we start to see the introduction of Western
style vessels.

2. "The Family" - Of course, one of the more numerous representations seen in Hawaiian
petroglyphs are the individual and with these human forms there is often a clear distinction between
male and female, as well as child and adult. These forms are frequently seen in acts of childbirth and

similar familial scenes and are likely to represent certain genealogies and lineages.
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3. "The Supernatural” - There are an extensive collection of animal forms that exist in the
Hawaiian petroglyph record which may represent spirit guardians known as '‘aumakua. Also,
incredible human forms with bird wings, bird heads, and fantastic headdresses are also common and
there are many petroglyphs which are surrealistic and simply "cryptic" in their representation. Of all
the types of petroglyphs, it is the "supernatural” that relies most heavily upon inference for their
"pragmatic meaning".

Examples of Hawaiian "Kite-like" Petroglyphs
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Image #2 (Stasaks 2009)

Of these descriptive, symbolic or cryptic petroglyphs the most numerous exist in the form of
cupped holes and circles of various sizes with the largest assortment of this particular style collected
in a sacred area on the Big Island known as Pu'uloa. The direct historical approach was used in

determining the meaning of these petroglyphs at this location through ethnographic accounts of
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indigenous people who were aware of the specific meaning behind these unique forms of "rock art"
(McBride 1969:39-41). It is the spiritual practice associated with these petroglyphs that lends one line
of evidence to the argument | wish to make in associating Hawaiian kite-flying with some aspects of

Hawaiian petroglyph making.

Location of Pu'uloa on Big Island of Hawaii
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Map #3 (McBride 1969)

In 1915, an anthropologist by the name of Martha Beckwith visited the Pu'uloa petroglyph site with
an indigenous guide who explained to her the meaning of the numerous cupped depressions that
were chiseled into the lava fields there. In summary, it was told to her that Pu'uloa meant "hill of long
life" and that when a Hawaiian child was born, its umbilical cord known as a piko was brought here

and placed into a freshly carved hole so that the child could enjoy longevity. This is a wide spread
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Hawaiian custom that can be seen in slight variation amongst the islands (Cox and Stasaks 1970:23-

35).

A further explanation of this custom was described to me by Hawaid's leading petroglyph
researcher -Edward Stasaks, during a presentation last year in my "Hawaiian Archaeology" class. In
his lecture he described the custom of pule poho piko pule which builds on Beckwith's explanation of
these cupped holes by adding that these depressions were named poho and that they symbolized a
spiritual connection to n Uani or the Hawaiian version of heaven. Essentially the Hawaiians believed
that their piko or navel had a literal cord connecting them spiritually to their ancestors and spiritual
guides who resided in the skies (Stasaks 2009:Personal Communications). It was a metaphysical
string whose strength was ensured by utilizing these holes. It would seem to me that this practice is
metaphorically analogous to the Hawaiian practice of kite-flying, which unfortunately due to Western
expansionism has become an ambiguous cultural convention of the past.

To understand this connection in more depth, it is important to revisit that kite-flying or ho'olele
lupe was an extremely revered and highly practiced custom in Hawai'i prior to the massive influence
of social change that was initiated by the missionaries in the early 1800s. David Malo, in the
previously mentioned text - "Hawaiian Antiquities”, provides more evidence on the topic

...the kite [or lupe] was made in the shape of a bird...[whose] special function was to go in search of
spirits of the dead...for identification, interrogation, and judgment. [And] that long before Franklin
made use of the kite to draw electricity from the clouds the Hawaiian kahuna [chiefly-priest], following
the rite of Lolupe [a deity of the chiefs], used [the lupe] to ensnare ghosts in the heavens... (Malo
1836:105-106)

There are other references to the kite being used as an spiritual intermediary device in Polynesia
and it has been suggested thatkite-f | yi ng in this region fAéprobably

it has ever done in any other civilization, serving as it did, as a religious symbol, aid to fishing,
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weapon of war, object of di vi néHartl867:60).ahedveralln st r um
analogy is one that draws heavily upon supposition, but because of its symbolic nature, it cannot be
disregarded.

A more concrete analogy with Hawaiian petroglyphs and kite-flying has to do with the similarity
found in bird shapes associated with both art forms. As previously mentioned, there are many forms
of birds represented by Hawaiian petroglyphs that range from fantastical to literal. And kites
themselves were often named after birds and made into various avian shapes. This would seem a
logical manifestation due to the preoccupancy of Polynesian culture with avian themed heraldry and
fortunately we have evidence in the form of petroglyphs and ethnographic accounts that
demonstrates this parallel. A comparison between Diagram #3, which shows a bird-shaped
petroglyph from the Big Island that seems to have a mechanical frame, and Diagram #4, which is a
drawing of a Manu Tukutuku or Polynesian bird-kite made in the early 1800s, adds relevance to my

discourse that there are some petroglyphs which are likely representations of Hawaiian kites.

Petroglyph from Ka'u (Big Island) Manu Tukutuku Polynesian Bird Kite

Diagram #3 Diagram #4

The comparative analysis here is brief and is obviously limited by the author's own inference on
the symbolic meaning of the petroglyphs examined thus far. Also, the connection between the two

cultural practices known as pule poho piko pule and ho'olele lupe (kite-flying) may seem plausible but
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they have not been confirmed by ethnographic sources to be related at all. There are many variables
that stand between the intended meaning of what was being communicated in this visual mode such
as viewer bias and the extent of societal change that has occurred since these petroglyphs were
made. The "pragmatic" meaning thus, can only be guessed at.

One petroglyph stood out however in my studies of the Big Island assemblages in terms of
decipherable representation. It is worth mentioning, but this sample should be discerned with caution
considering the fact that it is so dissimilar than other petroglyphs in the Hawaiian record. Quite by
chance, while looking for other petroglyphs in the Ka Lae area, or what is commonly called the South
Point on Big Island, I discovered this unique etching with assistance of local knowledge. It shows
three kites with tails flying in unison. They are not very large but they certainly are unmistakable in

their design. However, their antiquity is unknown, as is their origin.

Possible Kite Petroglyphs - South Point Big Island

Image # 5 (Sailors 2011)
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Considering the value of physical evidence in this research context, it would be interesting to
employ empirical dating techniques to this artifact to see if there is any antiquity to its origin. In
the very least, another trip to the site is warranted because unfortunately, the IPhone | was
planning to use for attaining geographic coordinates and orientation failed to work and I did not
acquire that data.

Phase #2 - Object Replication
"How were kites constructed?"

Aspect Index, Controls and Kite Design

After researching a sufficient amount of archival and physical evidence, | designed three kites that
best represented a range of different shapes and performance traits. The goal was to build several
kites that were as historically accurate as possible and reflected a range of viable performance and
volant ability. Substitutions to material components would have to be made, but | would still be able to
examine some critical aspects regardless. My controls were the surface area of the kites, which was
restricted to .32 m?, and to the native construction of the frame and sail. The surface area established
was merely a maximizing of the available kapa cloth that | had purchased so that four medium sized
kites could be made out of the one large sheet without too much waste. My initial variables were the
different shapes | replicated and the wind speeds the kites were flown in. This grew to include the
introduction of measured drag in the form of tail spans. A relation between length of tail and stability
of the kite could then be measured and inferred.

In order to quantify the differences in shape, and thus performance, | applied the commonly used
concept of "aspect"”, which describes a kites shape in terms of width over height, to provide a baseline
of measurement for each kites variation. A kite can be described as either beinga fhh"i gor " | ow
aspect ratio with i h i-agshp e ¢ twingskeing wider than they are deepandfi | -@aw p e c sbeingk i t e

deeper than they are wide. Low-aspect kitesare notaseffi ci ent 1 n devetasppct ng il
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kites, but they are considered more stable and less maneuverable while high aspect kites are more
maneuverable and less stable, requiring more complex methods of flying (Kites in Season

2010:Internet Source).

An"Aspect I ndex" was created that not only consi

providesausef ul numerical i1dentity that serves as
documented. For example, a "4 to 1" kite might be four meters wide and one meter tall and would be
expressed numerically as 400cm / 100 cm = 4.0. The opposite scenario would result in a kite with a
value of 100cm / 400cm = .25. It is a basic means of quantifying a kite's shape so its dimensions can
be used for grouping, graphing, statistical analyses or simple design.

Initially three kites were designed to represent Low, Mid, and High Aspect ratios. These were
inspirations from Mary Kawena Pukui's "Hawaiian Dictionary" and they are a product of my
interpretations of the shapes she describes in consideration of the other data analyzed. According to
Mary Kawena Pukui, there were four major shapes to the kites that existed in ancient Hawai'i. The
firstisthe | u p & whicllis said to be a round kite representing the sun. The second is the lupe
mahina - which is a kite with a kapa sail cut in a crescent shape resembling the moon. The third one
mentioned is the lupe manu 1 a kite with wings positioned on the side and shaped like a bird. And

finally the lupe maolii which is a diamond shape suggestive of a European kite but actually,

a

according to Pukui, isrelatedtotheanci ent fpear 8outheasbAsih (Puksi 1957 21L6). wn

| also constructed a fourth functional replica kite that was recorded by Sir Peter Buck in Aitutaki in
the early 1900s, that had exceptional detail of construction methods used in the Cook Islands. Even
though these methods are of another island group, it made sense to explore this building method
considering the limited amount of information there is on the subject matter. The design of this kite is

a low aspect kite of a .63 aspect index, and it shows an interesting complexity of design in that it has
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an adjustable bridal point where the kite string attaches. (Buck 1927:332) All of the four design
templates that | drafted for use in Phase #2 and #3 of the Ho'olele Lupe project can be found in
Appendix Il. These templates include dimensions, surface area, and weight of each kite built.

The Lupe Lele

Image #6
Materials

As one would imagine, on a Pan-Pacific scale, the variety of resources that were used to construct
a traditional kite were numerous, diverse, and differed regionally. Polynesians in New Zealand would
have used different plants in constructing their kites than Hawaiians or Tahitians for example, but
after examination, it would appear that the construction methods were very similar between Oceanic
island groups. In a modern environment, certain plant materials are not as accessible and a "full
replication" is not feasibly possible. In Hawai'i, 'ol o nafd endemic plant that would have been used
for small string, is difficult to acquire these days because of it rapid decline in response to modernism

and foreign floral introductions (Krauss 1992: 27-28). As a result, | decided to limit my construction
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