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INTRODUCTION

In the Kanaka Maoli (Hawaiian) culture, Kikandoko is one of Hawai'l's most
sacred places. This location is designated as the birthplace for all Al or
Chiefs, dating back to the 12th century (Hawai'i Forum, 2013), and, as such,
represents the Pio. or sowce of ife, of the island of O'ahu.
Kikaniloke is am important ' - w—
sacred ground  because  it's =
where the Hawaiian Alii were
bom and because of the wast
amount of mana (spiritual power)
that it contained; the Al wanted
their children to be bom here for
spiritual power (Millani High
School, 2001). The child was
usudly set o be bom in the
manth of August because & was
befieved to be the tme when
Kdkaniloko was filled with mana.
{Mililani High School. 2001}
Kidkaniloko means to “Anchor the cry from within® (Millani High School
2001 which the Hawaians believed the pohaku (stones) contained the
power to ease the pain of childbirth, with the help of 3 strict diet that the
mother had to undengo_

Figure 1: Piko of Kukaniioka

Fiukaniloko contains many different stones, some of which were calendrica
markers noting the dates of conception and predicted birthdates of chiefs.
In attendance of the birth of the new AFI, 38 chisfs were present because
paper documentation was not awalable; they served as witnesses to
welcome the new Al'i (Karenmhonolulu, 2011). Today, there are 35 stones
that guard the enirance o Kikaniloko, athough not the oniginals. they were
placed there by the state to represent the 38 chiefs (Hawaii Forum, 2013}

Figure 2: The 36 stones linedup fo Kikaniloka .

The main pohaku or stones were in the shape of a diamond which had various ridges
dong the sides which were used along with the sun for Bme puposes. The birthing
stone which is called Kikandoko (Sterfing & Summers, 1978), has indentations in
them which served as footholds for leverage (Hawaii Forum, 2013). but the mother
did not actually touch the stone. because she was an Ali'i she had to be carried by
four men. two in the back and two in the front, accompanied by the K.ahuna (shaman)
who was there to deliver the chid (Sterling & Summers, 1978); gravity was expected
to do most of the work.

Today, the stones are scattered about
ammund  Kikaniloko, but are easily
recognized by their bowl-ike shapes
and petmoglyphs of cicles (Hawaii
Forum, 2013) that represents the piko or
center, which was an important part of
the pohaku because that was there
reference point to everything: where it
al started. The connection between
Kanaka Maoli and the ‘dina, or land, 5
ancestral  and, because of fhis,
Kikaniloko is paricularly sacred in the
Hawaiian culture as it signifies the
center frem which life springs forth.

Figure 3- Birthstone of Kikaniioko

PURPOSE
The purpose of this reseanch is to confim the locaton of Kikanioko as the piko or the
center of mass of the island of O'ahu using the scientfic method.

METHOD

Gnd references, Global Positioning System (GPS), and the center of mass (C.O.M.)
formula were applied o validate that Hawaiians hawe an understanding of the
scientific concept of mass and applied this knowledge in designating Kdkanilcko as
the piko of O°shu, both literally and culturally.

Fist. a coordinate system was
established over the sland of Oahu,
and the origin was set to the following
GPS  coordinates  (21°11°57.18°M.
21*11E718°N . The size of the grid
was £2808 km in the x axis, and
G7.355 km in the y awis a5 shown n
Figure 4_ Five different grids were used
n this project. The first grid had a unit
rectangle with dimensions of 20.728 by
22452 km. The second grid had a unit
rectangle of haff the dimensions of the
first grid. and so on. We then used the Joriain
website hitp:/www. movable-type :
Lo ukiscrptsiaiong. himl to calculate
the x distance and the comesponding y
distance to each GPS coordinate of the
center of each rectangle. The elevation was measured at that point using Google
Earth.

Figure 4: First grid used fo calcwlate fhe

Al data was fed into the Center of mass formula given in equations (1)

r= If, z::: 7= E;,’ r:“w L)
us s

Assuming the earth’s density o to be an invariant quantity, the mass term was
substituted with m = gV, and the volume ¥ was expressed in terms of the
surface area 4 (of the unit rectangle of the grid) and the elevation @ such as
m = pAe. Hence, equation (1) was modified by canceling g and 4 from all
terms as:

r= Eg-‘ Tper = zzr';. rul-_' @
lsa 1 e
RESULTS

A Center of Mass value was obtained for each grd. As the grds have
smaller unit rectangles, the precision of the C.0.M was expected. Figure 5§
shows the position of the C.OM. calculated for each grid.

All C.0.M. are located within T km of
Kikaniloko. When the 5 calculation
was done, the x coordinate was
slightly further than the 4
calculation, but the y coondinate was
the closest all of the grids used in
this research.

Furthemmare, the radial distances (in
polar coordinate) of the five COJM.
calculated in this project seem to
converge towards the actual location Figure 30 C.OM. location for each grd.
of Kikaniloko as shown in Graphi.

The extrapolating the
¥ intercept of suggest
—“‘—-——-.:_:_-—umq— that the Center of

T mass will match the
exact location  of
Kilkanioko at grid 14.

Radial Proximity of C.0.M.
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Graph 1: Radial distance of the C.OUM.

CONCLUSION AND FURTHER RESEARCH

This research suggests that selecting smaller and smaller grids seem to
ncrease the accuracy of the center of mass calculation. Specifically, further
research should include an additional @ grids to improve significanty the
outcome of this project. In addition, the density of mountain should be taken
n consideration in the future, rather than assuming constant density in the
center of mass calculation. Finally, further research should be conducted on
the purposes of the stones of Kikandoko, and how they have also been
used for season, calendar, and possibly navigation purposes.
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