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SUPPLEMENTAL SUMMARY

Preliminary Archaeoastronomical Ingquiry Into Some Kaho'olawe
Sites Conducted In Field Excursions in March and September
1992 For The Kaho'olawe Conveyance Commission: Report of
the Consultant, Rubellite Kawena Johnson, submitted March,

1993.

The objective of the archaecastronomical inquiry was to

determine:

(1) Review and identify places which have archaecastronomical

significance;

(2) Review the literature or oral history to the extent that
potentially productive sites from that literature would be
examined in situ to record applicable data by means of obser-
vation and/or measurement by appropriate means, i.e. bearings
of azimuth of alignment of markers (ahu, kuahu);

(3) Locate the selected sites in the field to collect data;

{(4) Analyze data as it relates to archaeoastronomy {(astro-
archaeology) on Kaho'olawe and make appropriate recommendations

for historic preservation and future study.
(5) Submit reports as required.
The questions for research supplied by the commission were:

(1) Are there astro-archaeological resources on Kaho'olawe?

(2) Any recommendations for historic preservation?

The literature and oral history reports supplied by other
consultants' reports [Reeve, Silval on legendary places and
traditional migration literature of the pre-contact period were

reviewed, and the following sites were selected for field study:

(1) Site 108 [McAllister} Upright slabs.

(2) Site 348A Hakioawa: Ku'ula fishing shrine on biuff.
{3) Site 348 Hakioawa: Hale o Lono heiau.

(4) Site 560 Hakiocawa: Hale o Papa heiau.

(3) Site  Pu'u Moa'ulanui/Lua Makika (1477 ft. heighf




(6) Site , Pu'u Mo'iwi adze-making center
{(7) Site , Ke-ala-i-Xahiki (compass stones)
{(8) Site , Pu'u Moa'ula-iki and Keaweiki Rock (bell stone)

All of the sites listed above were visited except Site 108,
and recommended sites {(below) are left to future field work:

(9) Keanapou Bay (ko'a shrines)
(10) Kamohio Bay (ko'a shrines)
{11) Lae o ka 'Ule, north point/cape of Kanapou Bay
(12) Ka-lua-o-Kamohoali'i.

Two field excursions were executed, one in March, 1992
commensurate with the vernal equinox, and another in September,
1992 close to the autumn equinox. The principal investigator/
consultant regrets missing the solstitially productive times for
alignment studies at these sites, but that would have been on

the agenda had scheduling allowed those visitations.

The first field excursion in March 1992 was the subject of
a very preliminary field-note report to the commission entitled
"Archaeoastronomical Potential of Traditional Sites on Kaho'o-
lawe,' March 199%0Equinox gleaned frem two sites, the alignments
of which seemed / corroborate each other, at Pu'u Mo'iwi and
at Site 348A Hakioawa, Xu'ula fishing shrine with views of
ahu pillars on a southern ridge about two valleys away, prob-
ably Q§awahie {yet undetermined), with sextant and Opti-Compass
readings (azimuth) £from 162°S to 172°, suggesting meridian and
north to south polar transit observations and alignments at
both sites. The second field excursion was limited to con-
firming the location of the ridge ahu sites seen from Hakioawa
Site 348A. A pencil drawing by resource person Inez Ashdown,
whose long association as a resident of Kaho'olawe gives her
recollections of sites and people on the island great credibi-
lity was used, with some margin of error with regard the
identification of the pillar ahu as the Makali'i and Makakilo
sites to which her drawing relates that may the actual ahu
seen from Hakiocawa ridge. On the assumption that these are
indeed the referenced ghu sites {(Makali'i/Makakilo), the

second report has been prepared.



The interpretations of the data collected from both
excursions in March and September are provided in the second
report, ''Preliminary Archaeocastronomical Inquiry Into Some
Kaho'olawe Sites Conducted In Field Excursions In March And

September, 1992 For The Kaho'olawe Conveyance Commission",

Reference sources and other pertinent studies which are
correlative background to assess these Kaho‘oléwe archaeo-
astronomical surveys, of an extremely preliminary nature,
are supplied in the Appendix to the reports and contain the
following:

1. Da Silva, Armando and Rubellite K. Johnson, "Ahu a "Umi
Heiau, A Native Hawaiian Astronomical and Directional Register,"”
Ethnoastronomy and Archaecastronomy in the American Tropics,
cdited by Anthony F. Aveni and Gary Urtom, in the Annals of
the New York Academy of Sciences, Vol. 385, 1982:313-331.

2. Broda, Johanna, "Astronomy, Cosmovision, and Ideology
in Pre-Hispanic Mesocamerica,' Ethnoastronomy and Archaecastronomy
in the American Tropics (see above): pp. 81-110.

3. Johnson, Rubellite K., (Excerpt] "The First Age,"
from The Kumulipo Hymn of Creation, 198l: 21-25, =

4. Johnson, Rubellite K., "The Spider Ecliptic in the
Pacific and the Role of the Knotted Cord in its Distribution,”
{mss.) Pacific Science Association VI Inter Congress, '"The
Pacific, Bridge or Barrier,' Valparaiso-Vina Del Mar, Chile,
August 7-10, 1989; 33 pages.

5. Grimble, Rosemary [Excerpt] 'Maneaba’, from Migrations,
Myth and Magic from the Gilbert Islands, 1972 (London), pp.

207-220.

6. Johnson, Rubellite K., "The Dynamics of Space and Time
in Hawaiian Spirituality,' (mss.) East-West Center Instinute
of Culture and Communication conference, "An Exploration of
Contemporary Spirituality: Axial and Primal Traditions,"
Burns Hall, June 10-13, 199i; 27 pages.

7. Johnson, Rubellite K., Letter to Conrad re "Discrepancies
in Hawaiian Calendars,' [mss. typecript}l;29 pages.

The reports, in which collected datajggsembled and interpreted
from the Kaho'olawe field excursions, confirm the value of the
island of Kaho'olawe for its strategic location in relation to
other Hawaiians Islands in relative proximity [Maui, Lana'i,

Molokini, Moloka'i, Hawaii]. Moa'ula-nui is a place from which




the northeast to eastern horizon has an uncluttered view

from Lana'i to East Maui, with open corridor views to Moloka'i
through the channels and an open corridor to the northern pole
across the isthmus of Maui between Ma'alaea/XKihei to Wailuku.
From Kealaikahiki on the extreme west side of the island facing
west/southwest, the coast is open in a sweep from west to east,
from Hanakanae'a to Kamochio to Lae o Kaka. The mountains of
East Maui, inclusive of Haleakala at 10,000 feet elevatioq)are
not obstructive, inasmuch as they constitute a range against
which to observe the north/south progress of the sun's passage
along the ecliptic and the major/minor swings of the moon, al-
though these kinds of observations were not attempted during

the field trips.

The repert's assessment of the interpreted field data
positively supports the importance of Kaho'olawe as an archaec-
astronomically productive island with regard to the sites visited
and the sites selected but not yet visited. It poses that the
alignments (potential) between 162° and 172° SE from Hakiocawa
to the rising point of Canopus [cp. 165° Pu'u Mo'iwi] within
a 15° radius on either side of the meridian (0°N to 180°3] is
commensurate with the "Big Dipper Clock" [Ursae Majoris] obser-
vation strategy which is the basis of the "hour-circle” measure-
ment through a 45° polar ambit of the Big Dipper equalling a

three-hour passage of time,

The report also includes data measurements and alignments
which serve to demonstrate that other heiau in the Hawaiian
Islands seem toc have the same émphasis of alignment to the
meridian and circumpolar ambits of the Dipper in the north
to circumpolar arcs between the rising stars of the pole from
162° (Canopus) to west (setting). Ahu a Umi Heiau (studied
by Da Silva) and Kukaniloko Birth Heiau (studied by Harry Kurth)
have been used to supply the corroborative data for Kaho'olawe

sites studied.

The coordination of zenith passages of the sun to anti-zenith
passages of the Pleiades seem to be suggested by the Makali'i

ahu alignment to Makakilo in line with Canopus rising at 162°8.



Given the dates for the 500-year periods between zenith
star positions of the Pleiades at the latitude of Moa'ula-nui/
Makali'i ahu, Kaho'olawe, by Peter Michaud of Bishop Museum's
Kilolani Planetarium, showing the Pleiades in the zenith between
992 - 1492 A.D. before Arcturus as the zenith star since 1492 A.D.
to the present, it is likely that Kaho'olawe would have been
visited by Polynesians who may have associated Makali'i ahu
with the zenith/antizenith passages of the sun and the Pleiades

twice in the year.

Finally, with regard to Keaweiki Rock at Pu'u Moa'ula-iki,
it is highly likely that if the rock was ever intended to be
astronomically functional, then the diagonal across the bell
stone (Keaweiki) points to the azimuth of Capella setting

[3100 NW1 with reciprocal at ., rising at 1389 sw.
Fomalhavt ?
Dr. Edward Stasack's report on petroglyph study in the

field is appended to the second report, and Dr. Aki Sinoto's

input may also follow.

So far as recommendations are concerned, as for the future
of archaeoastronomical field study on Kaho'olawe or preserva-
tion of pertinent sites, let it be said that the island being
thus far productive with respect to this preliminary effort,
that it is hoped that more can be and should be done to keep
this kind of study alive, and it goes without saying that to

do so implies that the sites be preserved.

This consultant thanks the following for their contribution

to the field effort:

Lt. William Klein, celestial navigator USN for his expertise
and field note preparations; Abraham Pi'ianaia for his expertise
in navigation and whole-hearted support for this endeavor; 'Ilima
Pi'ianaia for her interest in Kaho'olawe and in this particular
kind of field focus on navigation/astronomy; Captain Milton
Roth, Lt. Vern Young, and Senior Officer Edward Mrosczak for
their sustained logistical support for material provisioning
and transportation to and from sites and on-base administration

of supplies and scheduling; Rowland Reeve, for on-site and pre-




preliminary guidance on archaeological sites with maps/charts

and other necessary information pertinent to sites visited;

Aki Sinoto, for his work at Makakilo and Makali'i sites on the

second excursion, Hardy Spoehr for all the help with getting
to and around Kaho'olawe to do this investigation, Dr., Edward
Stasack for leading the petroglyph study, and Meleanna Meyer
for her contribution to the petroglyph team in the field as
well as her gift of photographs. A special thanks is due to
Dr. Stasack for his written report and also to Mrs. Harry
Kurth for the gift of Major Kurth's data on Kukaniloko Heiau.

This is just a beginning. It is recommended that someday
in the future, some real archaeoastronomers are brought to
Hawaii to do a survey of all of the sites in the Hawaiian
Islands. Thankyou, Kaho'olawe Conveyance Commission, once
again, for the invitation, support, and interest which you

have shown in the island and all of the personnel involved.

RGBEIilte Kawena Jobnsonﬁ?Consultant
March, 1993

- P.S. I have said nothing in these reports about use of
Kaho'olawe for the teaching of navigation and astronomy,

and I believe that the island itself is not the basis of
learning of either discipline, but rather, is a matter of
development of the human mind to understand the science of
time and space. In all likelihood the island will be there
long after human beings are gone, and until then it should
be productively used to promote human survival and under-
standing. In the preparation of this report and in the _
field, two arts were predominantly used, so far as the de-
tecting of celestial alignments is concerned. One was naked-
eye astronomy, given the basic understanding that comes with
knowing how stars behave from evening to morning and how

their circuits are related to the movements of the sun, moon,



planets. The other was the skilled use of the sextant,
which is the modern-day mechanics of celestial navigation,
including the tables of the Nautical Almanac for 1992.

The use of basic navigational knowledge when applied to
sailing is an admirable kind of performance, requiring real
knowledge of the sky, the ocean, and how a moving vessel
beﬁdw%%rough the open seas and around land mass. Arranging
a sé%eme to make landfall, whichever techniques are used,
naked-eye astronomy and dead-reckoning or the nautical
almanac, charts, and the sextant is part of the equipment
one needs to find one's way from one port to another, one

land mass to another.

As testimony to the acquisition of such skills as those
mentioned above and also, as a praiseworthy effort to
exemplify to the successful kind of training and applica-

tion, I include the charts used by two schools of navigat-

tion:

(a) that used by the Hokule'a voyager, Nainoa Thompson
showing how the Polynesian/Micronesian skills of naked-

eye navigation have been revived, and:

(b) that used by a young navigator, also of Hawaiian/
Scandinavian ancestry, using the tools of modern

celestial navigation {sextant).

Attached are the horizon star charts used by the Hokule'a
on its most recent voyage across the equator and the charts
of star-fixes used by Moani Johnson on the voyage of the
Kawamee in 1878. The charts show the route she tock between

Hawaii and Kaho'olawe, January 1978. She was 18 years old.

In our present world today we need to know and to apprec-
iate the skills represented by both methodclogies, that
which was here before Captain James Cook, and that which we
have learned to apply since he came. OQur future would be
better served if in redirecting Kaho'olawe's purpose, we
keep in sight the whole, rather than only a part, of our

society's combined learning.

e
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PRELIMINARY ARCHAEQASTRONOMICAL INQUIRY INTC SOME KAHO'OLAWE
SITES CONDUCTED IN FIELD EXCURSIONS IN MARCH AND SEPTEMBER,
1992 FOR THE KAHO'OLAWE CONVEYANCE COMMISSION: Report of
the Consultant, Rubellite Kawena Johnson, submitted March,
1993.

There were two field excursions conducted by the
Kaho'olawe Conveyance Commission in the past year to deter-
mine the archaeoastronomical (astroarchaeclogical) potential
of the island's traditional and other related archaeclogical
sites. The first of these was conducted in March, 1992 and
was the subject of a preliminary field-note and partly hand-
written report to the commission in April {[Johnson, R. Kawena,

Archaeocastronomy of Kaho'olawe I, Preliminary Reporf, April,

1992, 24 pages, containing a number of photographs (34 illus-
trations)] targeting sites visited, some of which were pro-
ductive while others were unintentionally missed, although

sought for (Ke-ala-i-Kahiki compass rocks}.

I mentioned in that report that although the team
was encouraged by the sighting of two ahu on a ridge to
the southeast of Hakicawa heights (above the Hale o Lono
heiau) toward the evening of the second day, they may not be
true archaeoclogical, man-made sites. Given, however, celes-
tial navigator William Klein's sextant readings (azimuth
readings) for potential alignments along several key bearings
determined by the position of prominent altar stones [Pu'u
Mo'iwi] and the observation locus {[Hakicawa ridge, with
natural stone platforms] to the key horizon stone fixtures,
it was necessary to return in September (8th to 10th) to re-

adjust our findings by deoing two things:

{1) Check the photographed ''pillars' (ahu) sighted to
see if they were man-made or natural stone objects, and

(2) Ascertain their precise location so that the ridge

name and locaticn could be more accurately determined.

This report will emphasize the results of the second,




return field trip in September, 1992 three days before

Hurricane 'Iniki struck.

Members of the second team, including the principal

investigator, were:

(1) Rubellite Kawena Johnson, Hawaiian traditions consul-
tant for archaecastronomical potential

{2) Aki Sinoto, archaeologist

(3) Edward Stasack, petroglyph art researcher

(4) Meleanna Meyer, assistant petroglyph art researcher
(5) Vern Young, military chapercne

(6) Rowland Reeve, anthropologist, Kaho'eclawe ‘Chana

(7) Hardy Spoehr, executive assistant, Kaho'olawe

Conveyance Commission

This team divided into two groups:

(a) Johnson, Sinoto, and Young to check the ridge site
ahu for archaeological validity, by which is meant that the
ahu are man-made props or natural rock cutcrops, the former

indicative of human occupation;
{b) Stasack, Meyer, and Reeve, petroglyph sites.

Hardy Spoehr divided his attention between the two

groups and saw to their safety and provisioning,

(A brief report from the petroglyph team written by
Dr. Edward Stasack is appended to this report. Another to
be written by Dr. Aki Sinoto on his archaeological findings
for the ridge site will be added, whether in the context of
this report or with the archaeology of Pu'u Mo'iwi, which
site was visited in the March field trip and revisited in

September by team (a) above with Hardy Spoehr.

(This report will only highlight the overall interpre-
tation of the findings from the two brief excursions. The
preceding field-note report, except for important excerpts

and illustrations pertinent te this report, is relegated to

the Appendix).




Interpretation

(1) The projected “potential® alignments, suggested in
the preliminary report of April 1992 and reinvestigated by
Sinoto/Young/Johnson in September 1992, appear to be aligned
with the Hakioawa ridge site. The lower pillar is a natural
outcrop of rock, while the upper one is an ahu of Hawaiian
type on a site, the disposition of which indicated it had been
built and used by Hawaiians. The existence of this upper ahu,

due to its ridge alignment:

(a) to the lower outcrop pillar rock, down the same
ridge, and
(p) its own view back (i.e., back~sight) to Hakioawa

ridge, from which it had been first viewed in March

may indicate that sighting of the large stone outciop against
ikewige
the southeastern sky by the March team may have/lnvitea the

curiosity of the early builders of the upper ahu.

Reeve and Spoehr had made available a hand-drawn map
pencilled by Inez Ashdown, in addition to aerial topographic
overhead photographs that pinpointed the ridge location of
the ahu, specifically two sites that Ashdown's notes evidently

had referred to with the names:
{1] Makali'i, for the lower pillar outcrop, and

[2) Makakilo, the ahu pillar site above.

At this writing the archaeological and historical Ifindings
have not vyet confirmed if these two things are the Makali'i
and Makakilo of the Ashdown drawing, but this investigator is
proceeding on the assumption that these are the intended sites
as such and has interpreted the alignments suggested in the
April report in accordance with objective findings and the Ash-
down information. Even if information to the contrary shows
that neither pillar formation, natural or man-made, is either
Makali'i or Makakilo, the ahu are still in a position favoring

potential celestial alignment. Tf it should turn out that
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these are the Makali'i (Pleiades) and Makakilo (Sky-watcher/
Observer, as of stars/fish/weather phenomena) rocks of the
Ashdown drawings, so much the better, and with regard to that
likelihood, the investigator has asked Bishop Museum Kilolani

Planetarium astronomer, Peter Michaud, to contribute an in-

terpretation of Makali'i (Pleiades) for the Kaho'clawe para-
1iel of latitude consistent with known astronomical events

or pertinent facts.

Given then, the follow-up treatment of the previous
March 1992 observations and on-site inspections of the theo-
retical "archaecastronomical'™ possibilities from data culled
from Pu'u Mo'iwi and Hakiocawa, with additional insights
gained from the '"next ridge over" in September 1992, which
ahu names of the specific sites I am alsc not yet sure of
until Aki Sinoto and other archaeologists have, in fact,
accurately identified them, this investigator is prepared
only to suggest that the following points of interpretation

are possible:

(1) The projected alignments between the Hakioawa ridge
jocus (March 1992) and the ahu on a southeastern ridge (Sept-
ember 1992), when adjusted in practical terms for sailors,
rather than astronomers, extend through a nexus on the coast
between Lae O Ka Ule and Ka-lua-o-Kamchoali'i to Lae o Halona,

to the azimuth bearing, or toward the rising position (south-
east) of any important star or stars rising and setting on
either side of the meridian position of the Southern Cross,
16295 [Makali’'i] to 172°S [Makakilol, such as Canopus (165°S)
[#Note, the Southern Cross at 180083, the pillar rock called
Makali'i (for our purposes) bearing 162°S close to the rising

point of Canopus.

(2) Upon the above, it may also be inferred that, along
the north/south meridian axis to Lae o Kaka means that at
that southern coastal extremity, which is Lae o Kaka itself,
a star-gazer (kilo hoku) may watch the timed swing of that

track of arc, which coincides with the timed swing
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of the Big and Little Dippers {(Na Hiku/ Hokupa'a) at the
north pole, or to any other tracked arc which would rep-

resent a timed movement of fixed stars, not only rising
from east to west, but also in a north-to-south alignment
through the meridian as they come to zenith through the
night.

(3) It would then appear that the night sky, as ob-

served by the kilo hoku, was not merely observed but also

measured by a fixed radian measure for the arc of time

which today's specialists would call "hour circles',

and for which the Hawaiian measurement can be known only

by the analogy which I have drawn on the Kaho'olawe map
also provided by Reeve, which, for the proportion used on
paper,as timed to aeronautical standards [i.e., by "“squares"
indicating minutes (?) across and for which we must use
another ruler of time] is a radian measure of 5 and 1/2
inches or 14 centimeters. An adjustment would be required
for the map space squared out to indicate the rate of time
at which the earth is moving to cover the distance traveled
by the celestial body, rather than the rate at which a
moving body, such as an airplane, moves over the area in
miles on Kaho'olawe. That rate would be revealed for the
given stars observed, such as Canopus, to rise and set
through the night between sunset and sunrise, l.e., which
stars aligned in either pole were on the opposing horizons
east and west and also in the meridian through the night,
if the night were measured in quarters, every three hours,
or thirds, every four hours, or sixths every two hours.
Every twelfth of a day and a night equals 1/12 day, or

one hour, and in one hour the sky moves 15° of arc, so

that 15 degrees times 24 hours in one day equals the time
it takes the earth to move 360° of its circle of daily
rotation time. What kind of information does an observer
obtain, one whose professional predecessors as kahuna
kilo hoku did watch Na Hiku circuit the north, and Kape'a
(Southern Cross) and Ali'i-o-Kona-i-ka-Lewa (Canopus) south?




What would they have learned? With regard to the poles north and
south, and the circumpolar motion of stars/constellations nearest
the poles and transits of other stars across the meridian formed
between the poles over the locus of the observer, there is a phen-
omenon called the "Big Dipper Clock," which forms a consistency
of cyeclical circumpolar motion, well-described in Experiments in
Space Science [Peter Greenleaf, 1981: 24-34, appended after page 8,

intra].

How was the radian measure of the ecliptic (sun's annual time)

determined and adjusted to a proportional fraction of sidereal
time relative to the rotation of the earth's axis, determined by
the meridian drawn between the poles, Polaris at the north now,
and Southern Cross at meridian (or Canopus)? A radian measure
was deduced for Ahu a 'Umi Heiau by Da Silva ("Ahu a 'Umi Heiau,

A Native Hawaiian Astronomical and Directional Tropics, 1982: 322-

328, appended to this report in Appendix, pages 3a4-325 1. Is
that computation a contrivance of mathematical application read
into the heiau, or is it corroborated at other ritual sites, and

are Kaho'olawe sites some of them?

Hawaiian tradition itself has some clues, given as cord measure-
ments commensurate with a certain house on the heiau, described
by John Papa I'i [Fragments of Hawaiian History, /957'35 ] as:

2 ha'ilima = 36 inches =1 iwilei

{a) 2 cubits in length
(b) 1 cubit in width
(¢} 1 cubit in depth = 1 ha'ilima = 18 inches

Il
]

1 ha'ilima 18 inches

Why this formula? Why is a "house' only 18 inches high, 36
inches long, and 18 inches wide? And why is a cord stretched in
front of it at night? It begins to make sense if you take half
of the house as 18 x 18 x 18 inches cube, so that the area of the
surface on all sides is 18 squared, and if you know that 36 inches
is somewhat relevant to the Hawaiian computation of 36 ten-day
weeks to the year, and that in half that time the sun travels
18 ten-day weeks between the solsticestand-stills between the
Tropic of Cancer (June/summer solstice) and Tropic of Capricorn
(December/ winter solstice), creating alternate seasons between

the north and south hemispheres. In addition, since the 36 inches




of the length of the hale wai'ea may be situated from east to

west (i.e., facing north), or from north tc south (i.e., facing

east), as there were two orientations of the anu'u oracle tower
central to the heiagu, either in the east or to the north, the
cubit length of 2 ha'ilima = 36 inches = 1 yard = 1/2 anana

(an anana = one fathom = 6 feet = 2 iwilei);

it feollows that the 18-inch Hawaiian cubit was a proportional
linear measure representing 1/2 the length of distance or time

between ({(probably):

{1) the rising and setting of circumpolar stars = 1/2 the
transit of time and distance around the earth's axis of
rotation = the time on either side of the meridian between

evening and morning;

(2) the length of the sun's annual motion north and south,

i.e., twice the distance between the solstices;

{3) the equation of mean time that relates the two, i.e.,
the concept of a "mean day" as a full rotation of the

earth around its axis between midnight and midnight, or

from noon to ncon, thus:

(4) zenith transit of the sun at noon relative to the
anti-zenith transit of stars at midnight on the other side
(anti-podal) of the earth, therefore:

(5) the diurnal rotation of time measured by the rate

at which the earth is turning on its axis = longitude/
hour circles/ meridian transits of celestial bodies/ turning
of the sky vault versus the direction in which the earth
itself moves;

{(6) the annual revolution of time measured by the rate

at which the sun rides the horizon azimuth-by-azimuth along
its north/south motion (ecliptic) to the solstitial extremes:
one-half that distance = the half of the year between the

solstices,

Would people whose ancestors between 5000 years had traversed
the globe by boat and body between Madagascar and Easter Island

east to west, and from Taiwan (Formosa) in the north to Invercargill,




South Island, New Zealand, be unable to provide answers to

such questions?

In this vast area and millenia of wandering over this much
ground would they not be able to observe how Na Hiku (Dipper)
relates to Kape'a (Southern Cross) or to Ali‘i-o-Kona-i-ka-lewa

(Canopus), and is not the evidence that the Hawaiians could do

some intelligent adjusting of time if they kept clocks running

from midnight to midnight, thus from noon
measurement of the day was calculated not
as the "day" from morning to night, as the
to sunrise, but commensurate with the rate

turns on its axis? That they had deduced

to noon, so that the
only for sunlight
"night'" from sunset
at which the earth
the meridian (kaupoku

o ka hale) and calculated the sidereal lunation (star month)

as well as the ecliptic (ke ala a ke ku'uku'u 'spider's path,

the annual motion of the sun north/south between the solstices),

the celestial equator (ke ala i ka piko o Wakea), the terres-

trial equator (ka piko o ka honua) as well as the local meri-

dian (ka piko ¢ ka honua), designating the zenith as Kau ka

la i ka lolo as the zenith passage of the

sun at midday?

Does this Kaho'olawe study reveal anything appropriate to
the above, per alignments suggested by sextant and Opti-compass
readings to various ahu pillar stones from Pu'u Mo'iwi and

Hakioawa ridge, as to Canopus' rising {Makali'i ahu], the setting

point of Capella in Auriga at 310°W from the bell stone at

Moa'ula-iki (with reciprocal at 138°E, the rising point of

Or are these unrealistic readings ''into" the sites from projected

expectations, a contrivance of intellect?

Factors in support of the Kaho'olawe results are given here:

(a) The "Big Dipper Clock' [Greenleaf]

(b) Alignment diagrams: Pu'u Mo'iwi [165°SE]; Hakioawa ridge

to Makali'i ahu [162OSE], orientations

to Canopus rising;

[1?208], i.e., to southern polar stars/constellations, i.e.,

rising Southern Cross

(c) Kukaniloko Heiau (Central Cahu) study [Kurth/Joh nson]
(d) Mokaena Heiau (Kuaokala, O'ahu ([Singer]

Fomafﬁwt'{'?
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(a) The "Big Dipper Clock' (acec. Greenlea
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[DATA insert]:
(b} The diagrams/charts showing potential archaeocastro-
nomical alignment, Kaho'olawe, were taken by sextant readings
on site by Lt. William Klein and by Opti-Compass by A. Pi'ianaia:
{1y Pu'u Mo'iwi [lGSOSE}, from altar stones to rock
(2) Hakioawa ridge to Makali'i [162°SE to Makakilo
[1?2081, i.e., southern polar stars/constellations,
i.e., Canopus, Southern Cross, etc. [acc. Kaho'olawe
team, March 1992

Our notes read for Friday, March 20, 1992 VERNAL EQUINOX:
(a) Plan - to visit Moa'ula-nui as highest point of island

in order to establish a compass center of references to horizon
pesitions [azimuth] of rising celestial bodies and setting
azimuth reciprocal, and:

{b) To relate Moa'ula compass center axis (longitude/latitude/
zenith/meridian) to visible island points (as to extremes, i.e.,
capes, points farthest eas/west);

{(¢) To obtain from that locus the meridian {kaupoku o ka
hale o ke akua (ridgepole of the house of god], or piko o ka
honua (lcocal meridian), as to determine stars in the meridian,
from 0°N to 180°s from Moa'ula-nui;

(d)} To note other rising and setting positions of prominent

stars (first/second magnitude) at the equinox (vernal/spring/
March)

TEAM: R. Kawena Johnson; Abraham Pi'ianaia, geographer,
celestial navigator/naked-eye astronomy/navigation; 'Ilima Pi'i-
anaia, international protocol officer for the State of Hawaii;
Lt. William Klein, navigation instructor, USN, Pearl Harbor;
Rowland Reeve, archaeologist, Xaho'olawe 'Ohana; Captain Milton
Roth, Lt. Vern Young.

Lt. William Klein provided his notes for March 206-21, 1992,
VERNAL EQUINOX and important stars:

(1) RIGEL in Orion, 34°15', setting at midnight 261°

(2} BETELGEUSE in Orion, 15%°above the horizon, setting at
midnight 271° '

(3) DUBHE in The Big Dipper is on meridian 12:00 p.m.

(4) ACRUX (Southern Cross), almost due South at 12:00 p.m.

(5) CANOPUS on meridian, 9:00 p.m.
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Interpretation:

3:00-4:00 a.m. 3/21/92 VERNAL EQUINOX

Observations recorded:

(1) Rigel in Oriom 35915 setting at midnight 261°W
(2} Betelgeuse on meridian 12:00 p.m. midnight; north
(3) Dubhe in Dipper on meridian 12:00 p.m. midnight;north
(4) Southern Cross 170° almost due south at midnight
(5) Canopus on the quarter toward setting 12:00 midnight
(6) Canopus on meridian at 9:00 p.m. 180°S
(7) Dubhe rising with Southern Cross 6:00 p.m.
(8) Canopus on the quarter east of meridian at 6:00 p.m.
(9) Orion on meridian at 6:00 p.m.

'TOrion on meridian/6:00 p.m.

wla
i -

Canopus on quarter
6:00 p.m. :

E [S)]%Acrux rising/6:00 p.m. hW

[N]*Dubhe (Dipper)rising/6:00 p.m.
| Canopus on meridian/9:00 p.m.

[S] * Acrux on quarter/ L
9:00/p.m{ ~Orion on quarter/
: 9:00 p.m,
N
[N] Dubhe on quarter
G:00 p.m.
Acrux on meridian
12:00 midnight
' Canopus on quarter
12:00 p.m.
E W
T . 1s Orion setting
IN] Dubhe on meridian 12:00 midnight

12:00 midnight

Canopus is quarter the distance from the Southern Cross at the
pole, or three hours [45°] difference away rising at 6:00 p.m.,
i.e., Cancpus is on the quarter at 6:00 p.m., on the meridian at
9:00 p.m., on the quarter (setting) at midnight [Acrux and Dubhe
on meridian north/south], Canopus setting at 6:00 a.m., Orion
on meridian 6:00 p.m., on quarter setting to westward at 9:00 p.m.
and setting at midnnight.



u, i.e., "'Makakilo'.

- Aki Sinoto apgroaghing gite agssumed to be the

upper ridge &

" Aki Sinoto approaching the larger of two ahu
stones on the ridge site (as Makakilo)




Makakilo rock, looking toward East Maui,

4 . [

- Makakilo site, looking toward West Maui.




2./3

- Aki Sinoto, standing at the ahu rock, looking across
across to Makena, Maui; Mclokini Island mid-channel.
~Makakile ahu rock,
looking toward Hakioawa,
Kaho'olawe.
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- Clear view of Hakiowa, Kaho'olawe from Makakilo
site, toward northwest,

- . B A M . . 4

westward

/4

‘Vern Young at Makakilo site, facing ridges/valleys



?./6"

. View down the ridge from Makakilo site
site (as projected), at farthest end below.

“Ahu rock at Makali'i site, égainst Hakioawa
the distance. [Photo by Vern Young]

to Makali'i
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»View of Makali'i ahu rock, toward Hakioawa.
[Photo by Vern Young)

*View of Makali'i aghu rock, from below.
[Photo by Vern Young]



7/

L

< Aki Sinoto on uphill return climb from Makali'i
ahu site [Photo by Vern Young]
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- + - MLIE Lt ..\ i Poagp v ¥ R : .
* Rock semi-circle, Pu'u Mo'iwi area/Aki Sinoto returned
to look around the site.

7, Lt 3 R

* Small uprights in this semi-circle somewhat analogous
to larger uprights in Pu'u Mo'iwi altar ahu.

[*Note: other photos of this sight follow; no archaeo-
astronomic consideration at this time].
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7.20




7.2/
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(4) A Probability of Relationship between Sites, Pu'u Mo'iwi
to Hakioawa Ridge and the Makali'i/Makakilo Ahu

The Kaho'olawe kaupoku o ka hale o ke akua meridian alignment

(north/south axis to circumpolar stars), i.e., the "axle" of the
earth's rotation), given similar potential alignments observed
at Kukaniloko birth heiau (Central 0Oszhu) and at Ahu a 'Umi heiau
(Hualalai, Kona, Hawaii), neither of which has clear view to an
uncluttered horizon east/west, but rather, an open corridor be-
tween the North Star/Southern Cross (Cassiopeia, Capella in
Auriga, and Big/Little Dipper stars, north; Canopus, Fomalhaut,
Achernar, south) is apparent from the orientation of Kaho'oclawe

sites at Pu'u Mo'iwi and Hakiocawa Ridge.

- A radian measure calculation [acc: Da Silva, Ahu a 'Umi;
see Appendix, p.Z%24layl, as to the annual motion of the sun
north/south (ecliptic) between solstices/equinoxes (i.e., the

tropical year) is:

(&) the angle of the amplitude of the sun, computed from:

(b) the apex (zenith position/locus of the observer at the
center of the compass circle) to: _

(c) the azimuths (rising points east/setting points west)

of the solstice standstill positions (June, summer; December,
winter), assuming that:

{(d) the bisector of the angle is the equinoctial (March/September)
positioen of the sun between sunrise and noon, so that:

(e) that equinoctial line drawn to the apex zenith of the
angle of amplitude is also at noon perpendicular (at right
angles, 900) to a line drawn between north/south at the poles,
representing the meridian at noon/midnight, the line between
North Star/Southern Cross:

(f) a line drawn between the solstice markers as tangent to
the arc of compass horizon circumscribed between the solstice
markers is a length = 1/2 the sun's path (ecliptic) = 1/2 the
tropic year, the time traveled by the sun between the sols-

ices.




L1l

How is this to be coordinated with the length of time it
takes the Dipper's stars to rotate? This is another radian
meagsure of time to a different compass circle, and is stated

in terms of time per degree of rotation, as:

(1) 1° of circumpolar time is equal to 4 minutes of the

earth's rotation on its axis.

Thus:

(a) The rim stars of the "bowl" of the Dipper are Dubhe
(alpha) and Megrez (delta), which "pours" or "dips' out the
contents. Between Dubhe and Megrez there are 109  [*Note:
these distances stretch out and compress over timel.

(b) The stars of the bottom of the Dipper that "hold" water
are Merak (beta) and Phecda (gamma). Between Merak and Phecda

o)
are 87,

(c) The stars of the "handle" of the Dipper, or the "tail"
of the Bear (Ursa Majoris) are, starting at the connecting

star of the rim, Megrez (delta):

" {d) From Megrez (delta) tec Alioth {(epsilon) is 5 and 1/2°9;
From Alioth to Mirak (zeta), another 4 and 1/20;
From Mirak (zeta) to Alkaid (eta) adds another 7°
for a total in the tail/handle of 1?0;

(e) The entire length of the rim to the end of the handle

is 10° + 1?0, or 2?0; however:

(f) The "Big Dipper Clock" [acc: Greenleaf] cover (bowl +
handle) three hour circles = 45° = 3 hours = 180 minutes = 1/8 day.

The length of the whole Bear constellation (Ursa Majoris) con-
taining the Big Dipper 1s from Muscida {(omicron) to Alkaid {eta),
equivalent to six hours = 180%, the Dipper equalling about 1/2
that length between Dubhe and Alkaid. To¢ the south, in line with
the whole rotation of the Bear are: Alpha and Beta Centaurii,

the southern "pointers" to Acrux (Southern Cross) on meridian.
[between solstices]
To coordinate the ecliptic time/of the tropical length of

the year as 47° = 180 days, a degree of the ecliptic path is
approximately 1/4° (.25%) per day




As Lt. William Klein's data show for the vernal equinox on
Kaho'olawe, when Canopus is on the meridian at 9:00 p.m., the
Southern Cross will be on the meridian at 12:00 midnight, in
the south, and in the pole, while opposite in the north and in
the pole, Dubhe is on the meridian opposite the Southern Cross
at midnight. Rigel in Orion is setting south of west at mid-
night, while ten degrees higher, and 1° north of west, Betel-
geuse in Orion is setting at midnight. Where is Canopus at
midnight? Setting with the Giant.

How did the Hawaiian priesthood on Kaho'olawe, as elsewhere,
but especially on this island and with respect to potential
alignments deduced by sextant/Opti-compass readings of bearings
to celestial bodies rising/setting in the direction of ahu

markers, natural/man-made at ritual sites, use Kaho'olawe?

From the evidence, as I have suggested, they used the
island from Moa'ula-nui as a compass, but that should not
be taken to mean that the compass is a place. It is a struc-
tural extrapolation of direction based on celestial observa-

tion that does not require that the island be there,

Rather, of what significance are the corresponding align-
ments to other traditional sites on the island, not yet visited
but spoken of in reported/recorded tradition, both coastal and

inland, and with regard to such sites on other nearby islands?

What, specifically, may be said about the ahu pillars, Makali'i

and Makakilo, southeast of Hakiocawa ridge site marking 162°

to 172° of the southern rotation of the pole?

I have colored in the distance between Pu'u Mo'iwi and
the Hakiocawa sites including the ahu positions (Makali'i/
Makakilo) to show that a discernible pattern repeats itself,
so that that distance represents a radian measure calculated

to reflect the orientation to the pole to about 15° on either
side [165° = 159 away from the pole/ to 15° on rhe other side
= 195°, roughly equivalent to hour-circle segments, reminiscent
of the 15% arc = bowl of the Dipper north. The diagram results
in what is an analogue to the Aztec Day-Sign glyph [see Jchanna

Broda, "Astronomy, Cosmovision and Ideology in Pre-Hispanic
Meso-America,” in Appendix, page 90 of that article].
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[Insert]:{(4.1). The Probable Significance of the Ahu Pillar
Stones, as seen from Hakicawa Ridge, i.e., Makakilo and
Makali'i _

In the tropic latitudes, as at Kaho'olawe, which is
at 20°34° (Pu'u Moa'ula), there will bé?%hadow'cast when
the sun transits the zenith. This happens twice during the
year, and these dates of transit are predictable for any given
year by today's nautical almanacs and computér software pro-

grams.

Sometime in man's history, about 3000 B.C., some of the
world®s astronomers calculated that when this happened, the
Pleiades (Makali'i) was at anti-zenith, and conversely, when
the Pleiades transited the zenith, the sun was at anti-zenith.
Upbn this ancient knowledge the calendars of Mexico, for
example, were calculated and set. Did a corresponding formula
determine some of the configurations of ritual stones and
naming of observation (kilo hoku) sites. The question arises
as to Kaho'clawe's Makali'i ahu in the range of sight to the
polar horizon southeast of Hakioawa ridge, since it is named
for the Pleiades. But what is it doing to the southeast
when this asterism (in the constellation of Taurus) is to
the northeast? To view it properly in the direction of the
azimuth of rising of this group of stars in the northeast,
the observer must be to the southwest of the Makali'i ahu, where
the terrain is not advantageous or practical for celestial
observation of the Pleiades. Also, the Makali'i ahu is not
a man-made ritually-connected object, looking more like a

natural out-crop but very prominent from Hakioawa.

One possible extrapolation, due to its position on the ridge
in line east/west from Makakilo ahu, which does have the appear-
ance of a ritual Hawaiian observation site, is the zenith/anti-
zenith determination. 1In addition to the well-known use of the
Pleiades to set the calendar at the first new moon after it
rose in the east at sunset, in order to calculate the makahiki
year from its evening rise in November, the ancients may have
known that the Pleiades would move in and out of the vernal

equinox, as a result of the precession of equinoxes.




12.9

Since the precession is a very difficult motion to observe
over 26,000 years, how did the ancients recognize a consistent

rate of change of the Pleiades as:

(a) a zenith constellation, and movement out of the zenith
(b} a navigation star on the horizon, and its movement out
of the azimuth of rising/setting

(¢) the rate at which these changes took place, and how

that calculation affects navigation.

For this problem we engaged Dr. Peter Michaud at Bishop
Museum's Kilolani Planetarium to furnish the team's report
with the zenith position of the Pleiades for the latitude
cof Hawai'i/Kaho'olawe, from 20°N (where the zenith star is
now Arcturus, Hokule'a) to 20934 (the latitude of Kaho'olawe)
and also to indicate the rate at which the zenith star for
this latitude changes. [See data sheet, appended]. The
calendar dates are written in, showing that the Pleiades
were the zenith star at the latitude of the Makali'i ahu,
Kaho'olawe in 992 A.D., a thousand years B.P. (including
Denebola in Leo, that it was replaced by Arcturus 500 years
later. The Pleiades were in the zenith of Kaho'olawe and
Hawaii between 992 and 1492 A.D., a date which coincides
with Columbus in the New World contemporary with the reign
of Liloa on Hawaii in 1450 A.D. and Umi-a-Liloa, who built
Ahu a 'Umi Heiau about 1500 A.D,

The significance of the Pleiades is discussed by Johanna
Broda [see her article in Appendix]. Since the Mexican data
would fit Hawaiian data for the same latitude in the Yucatan
area, this study is pertinent to observation of the Pleiades
and calendrical calculation in the two, otherwise culturally

unrelated, areas.
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Zenith Stars For Hawai't

1500 Years Ago-

Scheat - Beta Pegasi - Mag 2.42 “H92: 4D
Alpheratz - Alpha Andromeda - Mag 2.06
1000 Years Ago
Denebola - Beta Leonis - Mag 2.13 792 A b
Pleiades
500 Years Ago
Arcturus - Alpha Bootes - Mag -.04
Hamal - Alpha Arietis - Mag. 2.01 1492 4D
No\&
Zosma - Delta Leonis - Mag. 2.56
Sharatan - Beta Arietis - Mag. 2.83 /792 R D
2000 Years Ago
Regulus - Alpha Leonis - Mag. 1.35 § A D.

Tejat Posterior - Mu Geminorum - Mag. 2.838
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(5} Corroborative evidence from other Hawaiian island sites
(West and Central Q'ahu):

(a) Moka'ena Heiau, on Kuaokala Ridge, between Mt. Ka'ala
and Ka'ena. |

All we have from this heiau is a photograph (in xerox
copy), showing how the heiau lines up northwest, using the

same kind of bifurcated, or dual rock post in a given direction.

The first view in these zeroxed copies shows the
southeast backsight, rather ordinary, and the second view
shows the two rocks, with an opening between them, another
secondary (possible) foresight rock (hard to see in these)
to the point of orientation beyond, i.e., to northwest.

[Photograph/zeroxed copy provided by Mr. Joe Singer].

(b) Kukaniloko Birthstones, in Wahiawa (Helemano,

opposite Whitmore Village.

The significance of this heiau to what has been thus
far discussed re Kaho'olawe sites (Pu'u Mo'iwi, Hakioawa
Ridge, Makali'i/Makakilo ahu) is:

(1) the meridian axis north/south
(2) a shaped stone among other recumbent stones,
not ahu pillar type, although tradition mentions
there was a pillar upright formerly part of
the assemblage
(3) a spiral (concentric circles) petroglyph
on the shaped stone, which is also made level

by either grinding/polishing (or by weathering).

This discussion is presented as the unpublished manuscript
by Kurth and Johnson derived from Kurth's studies of alignments
to soltice/equinox sunset and, later, to shadow-watching
of shadow bisection of the petroglyph at solstice and equinox
sunset (quick passage of the shadow dagger across the top of
the rock and through the center of the circle, diagonally,
and before sunset (slow passage of the shadow dagger through
the petroglyph).
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iUnpublished manuscript, 1989]

"The Birthstones of Kukaniloko Heiau: Are They Oriented
To Sky Phenomena?"

By Harry G. Kurth and Ruby Kawena Jchnson

Qut on the high central plain of Helemano in 'Ewa district,
0fahu, stands an isolated cluster of recumbent stones within a
circle of eucalyptus and recently planted coconut trees. These
are the remains of the birth sanctuary Kukaniloko {Socunds-Within}
and its companion heiau (temple) Ho'olonopahu {(To-listen-to-drums).
At Ho'olonopahu were kept the drums Hawea and 'Opuku, the beating
of which heralded births of newborn chiefs at Kukaniloko heiau
since the time of Kapawa and Heleipawa about the twelfth century
(ca. 1100 A.D.). It is said that each birth had to be witnessed
by thirty-six nobles in attendance in order to verify the identify
and rank of infants destined to be high chiefs. To have been born
at Kukaniloko in those days was a mark of special distinction, and
to this day the heiau is regarded as a sacred place.

But why here at such a lonely location did the chiefesses
feel compelled to go, in accordance with established tradition,
to deliver their famous children? And why should thirty-six chiefs
be required to ascertain the identities? If the skies here were
used to date their births, to what advantage is the heiau’s posi-
tion in mid-central 0'ahu?

These are some of the questions that retired U.S. Army Major
Harry G. Kurth asked in 1982 when he observed the rays of the sun
sinking through Kolekole Pass in the Wai'anae mountain range at
winter solstice while standing somewhere within the temple. Look-

ing around at the rocks he discovered one with a diamond shape




which reminded him of the Gilbertese "stone boat" formations in
Micronesia which are used as star compasses. He began to study
the alignment of this. particular rock, the stone called in his
notes the Kane-Lonc rock, and he firmly believed that the stone's
orientation and the shape of its perimeter confirmed its probable
function as comparable to the Gilbertese star compass. Tn 1987
while trying to write his interpretation of five years' study

of the heiau, building upon an earlier manuscript called "A
Hawaiian Stonehenge Discovered," which was circulated in 1882,

hé was overcome by cancer and died, leaving his notes through

his widow, Mildred Kurth, to Kawena Johnson, who has promised

to represent his views in this paper and to evaluate his inter-
pretation of the heiau as a "training site" and the Kane-Lono
stone as a "Hawaiian sidereal compass stoné” (Kurth, 1982:4).

/To readers far away and who have never seen Hawaiian heiau,
let alone the Hawaiian Islands themselves, it is necessary to
make the place of which we speak here more familiar. Perhaps
photographs and charts suffice to help us all reach that object-
ive. O'ahu, for those who know Hawaii not, is the island where
the capital city Honolulu is located (See Map 1)/,

It was first necessary for the investigator to develop a
procedure, a methodology, to achieve the desired evidence for the
interpretation that the heiau location was ideal for observing
the ecliptic, but to apply that to the Kane-Lono stone to effect
a convinecing geometry for celestial alignment waé more complicated.
In evaluating Kurth's procedure, we notice the following steps

which he took to acquire measurable data:
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1. Observe the alignment of the diamond Kane-Lono rock in
Kukaniloko Heiau to these axes:

a. Winter solsticesunset to Wai'anae mountain range
(Winter solstice sunrise to the east is difficult because
the Ko'olau mountain range is usually under heavy clouds)

b. Vernal equinox/autumn equinox sunsets; measurement
of length and direction of shadows at meridian

C. Summer solstice sunset to Wai'anae mountain range
2. Ley lines from petroglyph spiral circles and cup-marks
on Kane-Lono rock and adjacent rocks with extensions
along compass and course directions from 0'ahu to other
Pacific landfalls
3. Alignment of the Kane-Lono rock to other prominent landmarks
and to heiau sites on or close to the parallel of latitude,
i.e., Kane'ilio Heiau westward, to Pu'u Ka'ililio in the
Wai'anae Range; alignment to other recumbent rocks in the
heiau itself.
k. Plot out the positions of rocks and number them from an
aerial, overhead perspective.

(In the last procedurél step Kurth secured help from the military
and funding from the Daughters of Hawaii to get equipment and
personnel to help with photographing and measurement ).
In the following photographic illustrations (I11. 1 and 2),
the views from east to west (Wai'anae Range) and an aerial view
of the heiau (southeast to northwest), the heiau presents that
forlorn appearance of isclation against Kolekole Pass with most
of Mt. Ka'ala to the northwest end of the Wai'anaex under clouds,
while from within the aerial view one notes that the stones exhibit
no structural pattern of perceptible geometric character. There
are boulders strewn about almost as though they were left in the
positions in which they were originally found. It is not known
whether they were brought there from another place, while some

reports .mention that they are stratum rocks and not loose boulders.
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Illustration 1. View from east to west at Whitmore
Village intersection; indentation in Wai'anae Range
is Kolekole Pass; eucalyptus trees at Kukaniloko.

I1l. 2. Aerial view of Kukaniloke birth stones.
View from socutheast to northwest.



Spurred on by the winter solstice sunset sighting through
Kukaniloko heiau that eventful December of 1882, Kurth began to
study the helau with reference to the sun's motion along the
ecliptic as seen from mid-central O'ahu and at that parallel

of lafltude, about N 21° 30 ", and about 158O west longltude

r o

I1l. 4. Vinter solstice sunset, from Kukaniloko, December 1985



H

T11. 6. View from southeast O northwest, from
Kukaniloko to base of Wai'anae Range at Mokuleia

I11. 7. Summer solstice sunset, June 138886 over
Mokuleia
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Focusing his attention on the Xane-Lono stone, Kurth took
compass readings from the stone's surface but gave no readings
(Il1. 8, 9, 10), although from notes left on the backs of the
photos one surmises that he was interpreting worn serrations on

the rock's perimeter as though they were compass degrees around

.32 \.i qs N .

a circle:

I11., 8. The Kane-Lono diamond~shaped rock
I11, g, (Below)




T11. 11. Applying the principle of the Gilbertese
36 ten-day pebble intervals and points to the diamond.




s

I11. 12. Sighting along the diamond from north to south.

To fully appreciate this approach or the justification for its

application, it is necessary on one hand to consult his figures of ;
the Gilbertese diamond "stone boat” configuration of the sidereal |
compass stone formations, and on the other, to know that the

Hawallans counted the progress of the sun along the ecliptic between
the solstice extré:mes from south to north in ten~-day week inter-

vals. This gave the diamond a 180-day period for the north to south

half, or half a year, and the progress back to the northern solstice
another 180 days, allowing about 5 days for the 365-day solar, or
tropical year. For this paper the figures Kurth drew from other |

publications on page 4 of his 1982 manuscript are excerpted as his

attempt at proof of possible comparability to Gilbertese stone boats.
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Interested in the petroglyph markings on the surface of the
Kane-Lono rock, Kurthtumed his attention to these weather-worn

cireling spirals and another geometric form, the apex of which %
seemed to point southeast. To render these more visually per- i

ceptible he chalked 1n the glyphS' _ _ ' g

W [ : S .. ; .
I11.13, Slde view of Kane Lono diamond Pock locking
across from west to east; Whitmore Village eastward in
the distance toward Ko' olau mountain range
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The "pointing™ figure which seemed to him to favor a
southeast direction prompted Kurth in 1982 to develop an argument
deseribing the stone as a compass and the circles as possibly
indicating the north and south hemispheres, through which he
then drew corresponding lines as in Yllustration 15 below with
a line drawn from northwest to southeast, and this commentary:

"The stone orientation is critical to my theory and I have
located the four cardinal directions based on the complex geo-
metric petroglyph on the stone's surface (see fig. § photo). Two
rays extend to the right from the center of the upper circle
creating an arc. This arc is exactly 47 degrees wide and bisected
with a shorter ray. The sun was aligned with the shorter ray
(short hole) of the two outer rays creating the bisected arc on
?1 December, 1982. Based on this, the other ray (long hole) should
align with.the sun on 21 June {(summer soltice). The bisect line
should be the vernal equinox (true Fast) and be aligned with the
sun on 21 March assuming that my theory is correct. I used this
bisect ray as true East as a starting point to locate the other
3 cardinal points. Extending this bisect (equinowx), I found that
it almost bisects the extreme compass points on left and right
of the stone. A line drawn at right angles to this EW line through
the center of the 2 cecncentric clrcles almost bisects the extreme
stone peints on top and bottom of the photo (N&S). The upper
concentric ¢irecle has 4 rings, each about 1k" wide (purlins?)
which resemble Malo's description of Hawailan circles and Grimble's
account of the Gilbertese ancient astronomical parallels to the
winter solstice. I could not count the rings in the lower circle

with exactitude (4or5). This circle may represent the Southern
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hemisphere. I have taken multiple readings on various days with
a protractor and 2 compasses, allowing for magnetic declination,

to further confirm my readings" {(Kurth, 1882:6}.

View acress face of stone, looking
from east to west,.

In subsequent visits to the site, Kurth by means of sticks
and string attempted to show how the stone aligns at its extreme
apices north to south, and how from the observation of the equinoc-
tial base line across the stone the northern and southern triangles
formed by the bisect indicates about a 25%° arc for each half of

the figure, the length of the diamond surface between the apices




1o

thus indicating the limits of the sun's swing north and south
from the center of the rock to its northern and southern apices
as the length of the year, the axis to half that length

thus defining a fixed radian measure:

GEERENRL

Karie-Lono rock: view from north to scuth: stone 1is
oriented north/sout

[l AL

bl

View from we

éé to east
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Since it becomes necessary to give due consideration to
someone's serious study and argument, such as was proposed by
Harry Kurth with respect to the Kane-Lono diamond-shaped rock
at Kukaniloko, Johnson on his behalf returned several times to
+he Kukaniloko site at the special times of the year when the
sun is at its stand-still north and south and at equinox to see
if the stone might be regarded as a compass.

The Xane-Lono rock is definitely Qriented along its long
axis to the north, but its sides are skewed from southwest to
northeast at about 159 east of north, and from southeast to

northwest at about 10° west of north. The equinoctial east/

west base line across the shorter axis east to west falls
acress the rock at clear right angles from azimuth east 90°

to west 270° as to be right on target at the deepest serrated
pockets on the mid-sections of the stone. The over-all length,
as reported by Kurth, was about one fathom, and height about

18 inches, or what could be the Hawaiian cubit length. That
means that the rock, when measured by Hawaiians (if they were
originally Hawaiians who etched out the diamond shape in the
rock, unless natural elements made that shape to begin with),
measures one fathom (ho'ockahl anana) by one cubit (ho'okahi
ha'ilima) at its longest and deepest axes (measuring upwanrd
from the ground surface). If the cubit were thus the important
length, then the length of the rock is 4 cubits, and one fiwileil
(% yard) would equal 2 cubits.

On the spring equinox of 1989 Johnson returned to the
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Kukaniloko site tb observe the setting sun from the heiau, or
the same parallel as the Kane-Lono stone, although not from

the stone itself (since trees interfere with the mountain range
of th Waianaes), and found that the sun set just at the southern
end of Mt. Ka'ala in the direction of Pu'uKalena (3504 feet).
We must accept the solstice sunsets photographed by Kurth until
we have duplicated those views.

In Figure 1 (next page), I have plotted the equinox sunset
as the sun dropped =toward the mountain, and it would have continued
to arch to the horizon at an angle impossible to observe without
the clear horizon beyond the Wai'anaes for me to record in exact
degrees of azimuth. But the sight of the sunset that end of
Mt. Ka'ala prompted me to regard the pronunciation of that old
Héwaiian name as "ka'a ka la", the motion of the sun, in Xa'ala,
rather than ffragrance" (xa 'ala). It would make more sanse,
since the whole ridge is called "back of the sun" (Kua-o-ka-La)
and the prominent peak beyond Pu'uKane is Kaupoku-hale (ridgenole
of the house), signifying the local meridian overhead. The sky
was thought to be the rocf of the house (kaupoku), which is
another Gilbertese analogy that is similar to Hawailan metaphors
of the sky. And, as for the "stone boat", or canoce compass, we
must remember that the ancient Tahitian marae, which were the
models antecedent to Hawaiian heiliaus, were bullt so that the
walls were marked by star posts, corresponding to the horizon
lua, or azimuths, of rising and setting celestial bodies, the

posts themselves the tira or "masts" of the cance or supporting

pillars of the sky, the horizon extended as though viewed from
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vantage-point of a canoe deck. (For descriptions of the Tahitian

marae, see Teuira Henry, Ancient Tahiti, Bishop Museum Bulletin 48,

1928: 131-174) The most sacred house on the Tahitian and Hawaiian

_(Hawaiian)

temples was the fare manaha (Tahitian) and the hale mana, probably
A - T T A

derived from the Gilbertese maneaba sacred house, the required

structure for which was described by H.E. Maude (The Gilbertese

Maneaba, 1880). (Commentary on the Gilbertese "stone boat" may

be found in books by David Lewis, such as We The Navigators; see

also Sir Arthur Grimble, "Myths From the Gilbert Islands,” in
Folklore, No. 33, 1922:91-122; No. 34, 1823:370-374, and "Gilbertese

Astronomy and Astronomical Observations," in the Journal of the

Polynesian Society , No. 66, 1921:271-290). I have also included

in the appendix to this paper an excerpt from my book, The Kumulipo

Hawalian Hymn of Creation, the opening chapter on Hawaiian calendri-

cal computation with reference to Micronesian computation and the
diamond analogy (Johnson, 1981:21-25).

Once again, if thirty-six nobles were required to be
present at the Kukaniloko births, this particular number has
calendrical overtones, since the equivalent number of ten-day weeks
(36 anahulu) totalled the 360 days short of the five-day intercal-
ation required to complete the tropical year.

If Kurth's interpretation, or extrapolation of the Gilbertese
stone boat analogy 1s correct in explaining the Kane-Lono rock
at Kukaniloko heilau, we might extend the Kane-Lono rock's uses
further as it points north and south aleng its main axis, its
extremes and length measuring out an arc between the solstitial
extremes of the ecliptic marked by the sun's stand-stills at

either extreme, describing an anble of 50.1° or the sun's amplitude
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at the latitude of Kukaniloko,

However, since the view is more open toward the circumpolar
regions, it is perhaps more likely that the open central corridor
of Oahu between the Walanaes and Ko'olaus gave prehistoric viewers
visual access uncbstructed to meridian passages of prominent
northerly and southerly stars. This may explain why Kane-Lono rock
on its southwest to northeast side tilts to about 159 east of
north while its southern apex points directly south to the position
of the Southern Cross at meridian (S 180%). Meridian passages
of -the sun by day and meridian transits of the stars by night,
and the moon's swing north and south against prominent peaks of
the mountaln ranges east and west of Kukanilokoc would have given
the priests ample calendrical and spiritﬁal contemplation to

prophesy in behalf of each infant chief.



" A HAWAIIAN STONEHENGE DISCOVERED"

A major discovery on 2I December, 1932 of an ancient Hawailan
Chservatory and multi-purpose sidereal star ravigation conpass
("stone cance") and training site

BY

J ',r/ ; /,{’-‘/ /
.‘.'{,;"'f‘*b't- / /:; . 'Y {
Fajor Harry G. Kurth
U.S+ Army Retired
4280 S8alt Lake Blvd. B~8
Honolulu, Hawsill G68I8

PHi (808) 402e5541



I believe that I have discovered an ancient Hawaiilan Observatory
and multi-=purpose sideresl star navigation sompass("store cance
and training site that is more sophisticated than any so far
recorded in the Picific area and that mey rank with Stonehengs
and other similar cltes in functions and complexity when fully

aralyzedl

I have researcied pertinent flelds{ancient Pacific navigation
methods, ancient istroncmy, Archeology, Anthropology, etcas) in an
attenpt to determine if anything has teen published prior pertvalinirg
to the use of this site for a hidden cobservatory or for nav;gatif
training purposes. The site is listed irn "Sites of Ozhu", 1978, as
"Kukaniloko, Birthplace of Alii"=Site #2I8. References therein only
describe practices related to royal births ccnducted at the site.

A theorough search of refsrences was conducted &t the Bilshcp
Museum library, The State of Hawaii 1libdrary, loeal, end military
librarics, with no findings of a site use cther than birthing.
These sources however, provided a wealth of information for this
and & planned publication., References used are listed In the backe

I am a novice iIn each related field however baslically knowledgable
in this speeific srea because so little has teen publlshed on this
subject« This is understandable bescauce of the strict tabu at this
site in ancient times coupled with tradlitional nasvigation secrecy.

48 1 result, most references on Hawallian methods are particularly
vague and acarces The general thread ¢f commerts in references
reviewed 1s that "Nothing new 1s expected to be forthcoming from
Hawail in the futurs%.

Similarity corparlsons in ancient Pacific navigation practices
and devices, and similar sites provide some of the evldence but
astual petroglyph measurements, interpretatior thereof, and stone
orientatlon and bearings therefrom prcvide my strongest proof,

I an a retired Army Major with knowledge in map reading and
gormpacs methodae 1 have been & resgldent of Hawall for the last 12
vears, a former U of Hawaii art student, and now & professional
seascape artist. An artists' imagination contributed to this
discovery but I have made a supreme effort to stick to facta and

not let artistle license cresp in,.

_ This premliminary paper is only intended to egnnounce my disccovery
and iz not intended for the public. I am making select distribution
tc a Tew agencles and authors who are familizr with the area of
study. I plan to enlarge my scope in & future publication, I have
been working indspendentlylip to this point however I now need

expert comments, advice, confirmeiion of my discovery, and asslistance
from addressees, particularly in the azreas of anclent Astronomy to
inolude I200 AD star charts and tables, ewdr ancient Pacific
navigation methods related thereto, and ground survey assistance,.

My initial dilscovery was msde on 21 December, 1982« the Winter
soltice datel!

No part of this manuscript may be published without my consent.

Honas 7, Y4

Harry G. Kurth
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References ’ndicate that two way voyages to the 5, Pacific
were in being in I200 AD and ceased about I500 AD, 300 years
vefere modern navigation instuments were introduced into Hawall.
The "pirthsténos" were put in place in early I200 by a chiefs
son whose father was the first to arrive from one of the Southern
groups and esteblished himself in the Hawailan group on Cahu.
The location became a Royel birthing site and tabu to all but the
highest chiefs. The site, near Wahiawa, 1s assured permanent
protection by the Daughters of Hawali. Kukanlloko 1s described
ag the birthing stone upon which the wives of the highest royal /.
chiefs gave birth witnessed by 36 high chiefs(the sawe number of &,
stones are supposed to be aligned In two rows). From descriptions
given, it 1s not possible to pinpolnt the pirthing stone but it
has been described as "X The stone to be trusted"for if anyone
came in confident trust and lay pro?orly upon the supports, the
child would be born with honor, etc. An early writer Iindicates that
the site was allready a sacred place occupled by & tabu high chlefl
and hat birthing here added a special divine gift to the birth.
It is possible therefore that ##¥. "Kukaniloko, the stone to be
trustcd” may allready have been in place much earlier thédn when
the 36 stones were added in I200 AD for some more ixportant
purposefthAn even a royal birth. "A stone to be trusted" in my
opinion, more accurately describes a stone star compasss Thig
then is what I bolieve I have discoveredl (see fig. Iphoto).

A version,of g stone compass('stone canoce" ) as described in
use in thaﬂﬂghiﬂﬁﬁgs(see fig. 2 sketch) where a cimilar device

used for navigation exists 1s used in the training of navigators
and 1s & multi-purpose device which is dlamond shaped and deubles
as an island to teach geografhy and astronomy and as & cenoe in
which a trainee sits to learn star movements, island wave effecte.
Ir. the Gilbert Islands, & dlamond shape is established at the
training site by placing sticks 1n line with the horlzon line

of the surrounding mountains and then placing 36 stones around
the perimeter{see fig. 3 sketch)to teach navigatlion star path
tochniques by indicating the rising and settling points of I8

key navigation stars{a sldereal compass). The Hawalian sldercal
coumpass %stone canoe) is also diamond shaped(see fige 4 photo)

and ig a more sophisticated compass by far because it incorperates
s complex astronomical plotting petroglyph on its surface and

hes permanently affixed its star paths, wave patterns,etc. by
gseries of bumps and serrations slong its perimeter--A complete
observatory on = stonel! Its sides are allgred with the two
mountain ranges flanking it and the peaks and valleys are refleczted
in the form of bumpe for mountains and grooves for valleys.

I believe asome of these features are aligned with travelling
star pathe and others {or some of the samele, multi=purpose) may
reflect the wave pattern of Oshu or some destination or general
wave lore taught to anclent navigztiors.



The stone orlentation 1s critical to 2y theory and I havs
located the four cardinal directions based on the ccrplex
geometric petroglyph on the stones' surface{seca fig. S photo)
Two rays extend t3 the right from the center of the upper circle
creating an arc. Chis arc is exactly 47 degrees wide and bisscted
with s shorter ray. The cun was allgned wifh the shorter ray
(short hole) of the two outer rays ocreating the blsectod apre
on 21 December,I932. Based on this, the other ray{long hole)
should align with the sun on 21 June (summer soltice). The bigect
line should be the vernal equinox (true East) and be aligned
with the sun on 2I March assuming that my theory 1is correct,

I used thls blsect ray as true East as & starting point to locate
the other X cardinal points. Extending this bisect {equinox}, I
found thet 1t almost blsects the extreme compass points on left
and right of the stons. A line drewn at right angles to this EY
line through the centerof the 2 concentric ocircles almost blgects
the extreme stone points on top and bottom of the photo (N&S),
The upper coNentric circle has 4 rings , each about I}" wide
{purlins?) which resemble Melos' descrivtion of Hawslian circles
and Grimbles' account of the Gilbertese ancé&m astronomical
parallels to the winter soltice, I could not! eount the rings

in the lower circle with exactéitude (4or5) , This circle nay
represent the Southern hemisphere. I have taken multiple readings
on various days with & protractor and 2 couwpasses , allowing for
magnetlic deeclination, to further confirm my readings.

I have recorded beny other geometric meesurements and found
angles of 23%, 30, 45, 47, 60, 90, 120, in a complex geometric
pattern that requires further study before publications The stone
surface is & little over 4 ft, in length and 2% ft. widee It is
8 very precise dlemond shape with angles of IIO on E&W and 70
on the N&3 ends. The compass lies on a 6' x 3! base{depth
unknown) and rises I8" from the ground (6" base and I2" stone
¢anoe) or upper portion. The North half of the sbons is somewhet
concave, the center is flat, and the South half slopes off to the
SE as does the terrain of the island from where the stone 13 loem
=ateds The upper surface appears to be a topographic replica of
the Oeshu surface,.

I have taken some bearings which have proven 4o be Important to
prove my theory( seefig, 6 map) . Utilizing the compass stone as
a center point, a true bearing of 237 passes directly over
Kolekole Pass stone{site 214} , thbough a cleft in the psss, and
18 on a direct line with the Pokai Bay peninsula which was an
anclent astronomical and navigation training site (#153),
Continuing further on this bearing would bring an ancient
navigator to the vieinity of the Gilbert Islande! An artillery
marker with the cardinal directions on a brass plate 1s located
within I0' of the Kolekole stone and served to confirm

converted compess readings. The back bearing of 6; deg. colin=
~cldes exactly with the winter soltice {short hole ray onxX I Dsec.
The Equinox line has some even more interesting landmarks on its
"ley" path that will require survey confirmation. A bsaring of
290 deg. passes directly over Kaena point and 90 miles away
pasees directly over the only other'Royal birthsite" in the
Hawslian Islands ending at the summit of Kauasie' highest mountain,
This bearing is the key bearing that bisects the entire Hawalian

Island chain and is similar to the entire S, Pacific pattern




of islard egroups. The arrangement of the birthing stones arcund

the compass stone 21l lie in a WNW to ESE dlrection generally.

1f I were sble to 1ift the compass stone and place it exactly where

T believe Taniti to be, I would have to return it to its present
position and orientation.This brings me to the puzzling arrangenent
of the &tones at Kukaniloko. The site description tuwplieg that they
are in neat rows but this is not sc. At first glance it appears that
there is no rhyme nor reason to their placement except for = clue in
one report by Thrum in I9I2_"And the face was to the right side’.

The large majority of the stones have thelr sloping cr low side to
the East or SE, or right as facing from the road{left side in fig.I).
This 1s the direction that most landfalls are made from on S.Pacifle
1glands because it is the protected side cf most lslands. The stcnes
have another unusual feature: many have clreular depresstons of
varying size{some I2" across and 6" deep) and cleftsof vargng slze.

I have taken photos of the most distinctive stones from & generally
SE direction and plan to contact sources who may recognize one or
two as 8tylized islards with craters, valleys, streams, etc. which
way have been used to traln ancient navigators. If a few can be
1dentitied as to lccatiocn, the rest may fall into place. I have
measured ths distance and bearing of each of these distinctlive stones
from the compass stone{some from 8s far away as £8') and reduced this
to a gecale of!’%ﬁo a foot and plotted each stone for future comparison
to Facific i1s¥ahd groups or individual islands within groups.

The general ares of the site (see fig. 6 map) closely resemtles
one at Nystery Hill in N.H. desgcribed as £followst "There was some=
~thingz about the place, the way you stand at the bottom of a natural
bowl with hills all around to the East, North, and West but open
to the sun toward the South. It was & natural observatorys. There

are peaks and valleys in ths hills which could have mede marklng points

at eritical times in the solar year"«- later, the writer, Byron Dix
found 7 out of 8 sto¥ne markers on the ridge line for soltlice and
equinox directions. Kukaniloko 1is centered on the Lihue plain between
two mountain rangesg. It also opens to the South! Any change of more
than a few yards in any direction would negate the bearings Indicated

and any soltice alignmwents,.

The Kolekole stone {site 2I4) has been described as & boundry
which I dont deny howsver agaln as &t the birthing site,I believe
14 had another more important function in anclent timesi A backsight
for the winter soltice acouracy reguired for the training of 2 way
ocean navigators and actual 2 way voyages(possitly related to the
Kauai birthsite for resectlion and triangulation plotti

It has been difficult for me to belleve that a discovery of this
magnitude could have been overlooked for 800 years.The combinatlon
of a high tabu and navigation secrecy insured its confidentiallty
1n ancient times.After Hawalisn copen ocean voyaging ceased in about.
1500, thé navigation secrets dled with it. By the time Cptes Cock
arrived 300 years later with his modern navigating instruments,
Hawailan methods had long been forgotten. It 1s said that the best
kept secrets are hidden in the open llke a dlamond in a glass of

water. -- This is Kukaniloko!l

This multi <purpose site may also have been used for calendar
plotting, eclipse predilction, and may have & use today for the
trajninm of Hawaiian navigators in the use of the sidereal compass,



If 2 few remaining navigaters schecled In the ancient apt cculd
te broveht to Hawall to view this site, 1% may revive soxe,
meacries of anclent training methods and Kukaniloko may yégd even
mere secrets. Even further, AIf t-is visit could be couple
training of a few Hawaiilan navigators {recorded and docurented)
In this anclent art for a futurs Hokulesa voyage, the ancient
"bridge" will have been rebuilt.

No part cof this paper may be published without my consent.
. __‘f @ R4
_/d":;/‘"‘ﬁ"://ff?f ’{{'/1,-& —~7/

7 ~t,
Harry G. Kurth
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(6) Corroborative evidence from similar sites (Central 0'ahu),

Kukaniloko Heiau: Shadows and Petroglyphs

Kurth's investigations of the Kane-Lono stone petro-
glyph of concentric circles turned his attention to other
related petroglyphs, such as a Pu'uloa, Hawaii. The interest
in the circles drawn at Kukaniloko led to shadow observation

from the stone.

A progressive sequence of these questions regarding
such petroglyphs and their probably use, as of shadow-
use, is laid out here. Xurth was also, because of the
occurrence of pock-marks in some of the boulders at Kukaniloko,
interested in including them in the overall study he made of

the site,.

(a) Kaho'olawe shadow-watching (March 1992). This was done

purely as a learning device, some of which were store-bought
shadow-watching tools we had in the kit-bag, such as a portable
sun-dial, and on-the-site manufactures, such as a shadow pole
or a coral stone with a grass stalk (made by Captain Milton
Roth to illustrate why, in the northern hemisphere, the noon
shadow points north, and why in Hawaii, the time in which the
noon shadow points south is a short time, vice versa in the

south.

The shadow stone as a hand-sized rock was also used,
like the stick, to show that on a level, such as the ground,
the motion of the sun against the rock will indicate the
azimuth {(at sunrise/sunset) and, over a period of time, the
analemma for a particular latitude. During the daytime,
however, as the shadow moves between sunrise, noon, and sunset
it will stretch beyond infinity (long shadows), grow shorter
as it declines toward noon, be at its shortest at noon,
[disappear twice when the sun is at zenith, twice during the
year, when it is moving into your latitude/zenith on its
way north (between March and June) and again on its way south

(July to December) only in the tropics.
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Between Kurth's death about 1988-89 and 1990,

while following through his work as a memorial effort desired
by his surviving widow and children, who donated his material
for such a project to be done, I went out to. Kukaniloko Heiau
toward evening sunset to check on Kurth's alignment data,

and on one occasion, watching the setting sun at the June
solstice drop below the horizon, at that moment a shadow
dagger appeared on the Kane-Lono rock, dramatically slicing
the circle petroglyph with a diagonal cut through the center.

Next fall, at autumn equinox I returned again to the
site, and the same thing happened when the sun dropped behind
Mt. Ka'ala on the southern cliff, just before Akolekole Pass.
As at the previous solstice, the dagger crept swiftly across
the rock before the greater shadow of the Wai'anae Range and
the tree shadows eclipsed it.

At another time I went there before sunset, and it
happened also, but the passage of the shadow, when the sun
is still high afternoon, took longer across the petroglyph,
between 35 and 45 minutes then and at other times when I

was there before sunset.

The following set of photographs, taken by Alyce
Ikeoka of Lanakila Intermediate School in Kalihi, is of the
shadow dagger passing through the circle petroglyph before
sunset about four days after the autumn equinox. Setting

sun is at the southern end of Mt. Ka'ala.

The rationale for attempting petreoglyph study in
relation to shadow- or other time factor connected with
petroglyphs, rock depressions, as at Kaho'olawe in September,
1992 was an attempt to find other kinds of practice connected
with sun-, moon-, star-, planet- watching, if to determine
how other facets of time and space were part of experi-

mentation/observation in ritually important places.










(7) The Significance of the Kaho'olawe Petroglyph Study

for Hawaiian Archaeology and for future Archacoastronomy
Study.

This dimension of the September 1992 field trip was
very rewarding and may, perhaps, be of far greater signi-

ficance to the related fields of petroglyph art, Hawaiian

art motifs in rock art, archaeology, and archaeoastronomy.

Dr. Edward Stasack's work, in addition to the enormous

work done by Robert J. Hommon, Senior Archaeologist, Hawaii

Marine Research, Inc., in 1980, is preciated for the con-

tribution it made to the 1992 experience on Kaho'clawe over-
all, and much is owed to Rowland Reeve and Meleanna Meyer
whose assistance was invaluable in the field.

I append Dr. Stasack's report to this consultant,

to which I alsoc add photographs of work he also has commenced

elsewhere in Hawaii, especially with regard to cupules,

I also append the Har Karkom archaeology, with 35,000
examples of rock art (page 38)[Biblical Archaeology Review,

January, 1993] as an encouragement for attention to Hawaii's
store of petroglyph art.
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21 September 19592
Submitted to Professor Rubellite K. Johnson and the Kaho'olawe
island Conveyance Commission by Professor Emeritus Edward &A.
Stasack, assisted by Rowland B. Reeve
- et R e
- . ‘// ¢ T /f..‘ B

Kaho'olawe Petroglyphs

A preliminary report on sites at Kanapou Road Access {named the
Loa'a site), Hakioawa, Ahupuiki, and Ahupu, visited 8-10 Sept.’92.

Pérsonnel included Archaeologist, Rowland B. Reeve; Artist,
Meleanna Meyer; and Edward Stasack

As a reference, the report, "Kaho'oclawe Petroglyphs: Site Forms
State Historic Preservation Division”, was used. It was compiled
from site forms prepared by Archaeologists Robert Hommon, Chuck
Streck, and others unnamed in the report. These site forms were
completed Jduring the island-wide archaeiological survey of
Kaho'olawe conducted between 1976 and 1980,

Purpose of Survey:

1. To identify any petrog’yphs with possible archaecastonomic
associations, connections, or implications.

2. To briefly assess the potential cultural, historic, and
artistic information the petroglyphs provide.

3. To assess the physical condition of the petroglyphs with
particular attention to the problems of erosion and recent
petroglyph making activity.

4, To make preliminary recommendations for the protection,
preservation, and conservation of the petroglyphs.

Introduction: The petroglyphs of Kaho'olawe are a microcosm of
Hawaiian rock axrt. The broad variety of styles and various
overlapping of images contribute to the notion that Hawai'i was
comprised, not of a single culture, but a number of subcultures
with provincial unigueness. The need perceived by Kamehameha for
unification provided the basis for his great achievement. The
petroglyphs are beginning to tell us more about such things as
this, and must be preserved by scientifically recording them.

Recording is not invasive. It takes nothing from the petroglyph
or the site. It simply provides a permanent record of the image.
Nothing is removed. Much is gained.




Archaecastronomy: A boulder found at the Kanapou Road Access,
Site 110 Feature BU {herecafter called Loa'a, meaning 'found' inp
Hawaiian, a name for the site agreed upon by the participating
group} not previously reported or recorded may have an archaeoastronomic
function. It merits further investigation. The boulder is a
large, flat slab set, it appears naturally, upon  another
boulder, basically horizontal but with the west end slightly
elevated. 1t has several petroglyphs, including human figures, a
turtle, a possible kite or winged fiqure, a number of badly
eroded images, and a group of cupules. The erosion of the images
here is an example of the alarming rate of deterioration of the
Kaho'olawe petroglyphs.

The cupules on this boulder are very interesting. There is a
sequence of 20 or 21 of them irregularly spaced along the edge of
this boulder. They vary in dept" from one to 4; cm, and extend
along the perimiter from the NE to 8SE. These could have a
relationship to moon cycles or to retrograde Planetary movements.
A connection to ancient Asian sun dials is worth investigating.
Further research is definitely recommended. (This investigator is
not qualified to provide a conclusive statement other than that
there is no other similar alignment of cupules in Hawai'i. The
site at Kukaniloko on Cahu does suggest that the Hawaiians
utilized petroglyphs to mark seasons, and possibly much more.
Kukaniloko does not utilize cupules. However, several conformations

of cupules at Pu'uleca, Puna, Hawai'i, do suggest archaeocastronomic
associations. )

Cultural and Historic: The Kaheoolawe petroglyphas are undoubtedly
& Source for cultural and historic information about the Island
and, by extension, about Hawaiian petroglyphs as a whole. They
are consistent with and support conventional archaeological
findings regarding occupation periods and radiocarbon dating at
some sites, They may be instrumental for future dating of
occupation periods and as signposts of cultural change. For
example, there is evidence of four or five distinct periods of
petroglyph making activity at Ahupuiki, suggesting that therc
were several pericds of cccupation of this gulch. This observation
is based on the presence there of several styles, the overlapping
of images, and "renewal® by later pecking over existing lines of
older underlying images.

Some images Suggest connections to stories and myths about such
legendary characters as Halulu and Kaupe. It is almost certain
that an image such as the runner at Hakicawa is the commemoration
of a great running acheivement, (possibly someocne such as
Aholocholgo carrying an important message?) .,

Physical Condition: Many of the Kaho'olawe petroglyphs, probably
the majority of all those viewed at the four sites, are eroded to
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_Petroglyph site study by Dr. Edward Stasack; team
included Meleanna Meyer, Rowland Reeve.
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Pecked cross on petroglyph
Meleanna Meyer].

rock [Photos by
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a shocking degrece, more than similar petroglyphs in similar
situations on the other islands. Some have been cffaced, are
gone forcver! This erosion scoms Lo have been severely accelerated
by environmental changes on Kaho'olawe during the late historic
period.  The principal reason, suggested by several archacclogists,
scems to be windblown soil and sand, exposed by the loss of grass
and other vegetative ground cover which previously buffered the
petroglyph boulders. Scme petroglyphs are being sandblasted out
of existence.

One of the boulders at Site 110 Feature AP 7a which had supported
a number of petroglyphs as recently as the late '70s 1is now

totally bare. In general, images on the lec side of boulders are
deeper than those on the windward side, supporting the idea of
erosion by windblown soil and sand. The situation is critical.

Recommendations: It 1is imperative that the petroglyphs of

Kaho'clawe be professicnally and sclentifically recorded immediately
or many of them will be lost to us forever. A priceless source of

cultural and historic information will slip away. Evervone will
be able to breathe a little easier when the petroglyphs are
recorded and are part of a permanent data base,. Attention can

then focus on a management plan for preservation and protection.

The recording should be accompanied by the newly developed
methods of scientifically dating the petroglyphs. This must be
done before rosion removes the "varnish” and encapsulated
organic material which provides the raw material for dating,.
Successful dating would be a giant step for everyone doing
research into the ancient Hawaiian culture,

There is excellent potential for finding unrecorded petroglyphs.
During our very brief survey the new boulder with cupules at Loaa
was found. Others undoubtedly await rediscovery,

Previous inaccuraciles in the recording of the petroglyphs need to

be corrected. Early studies wsre hurried, incomplete, and done
by those who were not necessarily as skilled at recording as they
were 1in their own area of expertise, Given the preliminary

nature of the initial surveys and the limited time available to
record these sites it is net surprising to find some inaccuracinos.
Inaccurate data is worthless.

The petroglyphs of Kaho'clawe are still among the least changed
evidence of the Hawaiian precontact period. They must be
preserved and recorded while we search out their meaning and try
to understand what they are telling us about ancient Hawailian
culture and history,
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sPetroglyph site; weathered cupules;
[Photograph by Meleanna Meyer}

R.Johnson

Inclined rock, with
gouged surface;
cupules, or natural
weathering?

Note sun shadow
half-circle in
depression as an
indication that the
time is mid-morning.
[Photograph by
Meleanna Meyer!.
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{Photographs by
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- Petroglyph rock, cupules; Meleanna Meyer [Photo by
R. Johnson]

Petroglyph rock, cupules; Aki Sinoto {Photo by R. Johnson]
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Petroglyph rock/cupules. [Dr. Stasack and team
counted about 21 cupules, those on the northern

.side wind- and weather- eroded; southern side
still able to be pockets for any number of things,

i.e., pebbles, stones, or serve as containers for
liquid, such as kukui nut lamps, or as mortar
grindstone cups for medicinal preparations, etc.
Cupules have not been studied in Hawaii, and

they are beginning to attract notice, beginning
with Dr. Stasack's investigation of these Kaho'o-
lawe sets. For whatever purpose they may have
served, probably a number of purposes, they were
gouged out by human agency and then smoothed

out by polishing, a process indicative of the
neclithic stage of Hawaiian stonework evident

in other kinds of stone-tool making].
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30,000-Year-Old Sanctuary Found

at Har Karkom

Mzt. Sinai was a sacred site long before
Maoses came to it, if the theories of
archaeologist Emmanuel Anati are
correct. Anati, who has been discovering
and excavating archacological sites and
recording rock art in the Har Kackom
area since 1980, believes that this
monntain in fsrael’s southern Negev
desert is the locarion of Biblical M.
Sinai*

I 1992, the 19th expedition to Har
Karkom {tent camp pictured at right}
made what may be the most extraordi-
nary discovery yet at this remarkable
site. On the eastern ridge of the Har
Karkom platean, they found a group of
artifacts that Anati interprets as the
remains of a religious sanctuary dating
to the initial phase of the Upper
Paleolithic period {30,000 years ago).
The finds lay in the open in an area of
about 30 to 40 yards by 15 to 20 yards,
at the emtrance to a trail leading down
te the desert floor.

The most striking of the objects are
some anthropomorphic standing stones
of flint {opposite). Fifteen of these
monoliths remain standing, while 25 to
30 have fallen {or have been moved
from their original location}. Measuring
a little more than 3 feet high, the
manoliths were apparently chosen for
their naturaily anthropemerphic quality
and then slightly retouched to enhance
the effect. The style of the stone-flaking
technique used is similar to that used by
the Near Eastern Aurignacian cultare of
30,000 ycars ago. The interplay of
natural shape and human modification
can be seen in the photo: The stone that
rests as a head on the monolith at center
features 2 naturally shaped “nose” and
two “eyes” that have been gouged out
by humans, Some of the monoliths,
however, appear to have been redressed
far more recently, probably within the
last 2,000 years, judging by the
relatively lighit patination on the surfaces
where they have been worked.

The site also contains rumerous flint
implements in the style of the Near
Eastern Auftignacian culture and about
220 natorally anthropomorphic flint

* See Emmanue) Anad, “Has Mt Sinal Been
Found?" BAR, July/Augusc 1985; and the rejoin-
der by Isrsel Finkelsiein, "Raider of the Lost
Mouncain,” BAR, July/Avgust 1988,

38

pebbles (also occasionally retouched)
found on the ground thoughout the
sanctuary area,

One of the site’s most baffling features
is a series of pebble drawings, perfectly
preserved arrangements of pebbles into
parallel rows and ovals on the ground.
Anati suggests that their preservation
may he the result of having been long
covered with 2 sand dune.

Previousty discovered cult sites in the
Har Karkom area date mainly from the
Chalcolithic period {4500-3100 B.C.)
and Early Bronze Age (3150-2200 B.C.)
and include standing stones, altars, stone
platforms, circles, tumuli and 2 small
temple. The area is also famous for its
more than 35,000 examples of rock art.
Recently, an especially remarkable
discovery was added to the the rock-art
inventory (below). Created by pecking
with a pointed stone, this petroglyph
shows a lizard, center, surrounded by five
snakes and two scorpions, The
petroglyph's images and location, above a
pool of water, strongly recall 2 verse from
the Beok of Deuteronomy, as translated
by Anati: “|Ged] led you through the
great and terrible wilderness, with its
serpents, peisonous lizards and scorpi-
ens . .. [and] brought you water out of
the flinty rock. . . ™ {8:15).

It was this abundance of cult sites, as
well as discoveries such as the foregoing,
that led Anati to conclude that Har
Karkom is the Biblical Mr. Sinai. The
paleolithic finds, however, suggest an
astounding revision in our understanding
of Mt. Sinai’s significance. According ro
Anati, the finds indicate that “Har

Karkom may have been a sacred mountain

almost since the first appearance of
modern humans.” If so, we can berter
appreciate why Moses led the Israelites to
the site.

Professor Anati will return to Har
Karkom in 1993 (see dig listing, p. 37)

and will lecture on his discoveries during a

trip to the United States in February 1993

(see p. 21).

Photos ate courtesy of Emmanue! Anad.

BiBLlICAL ARCHAEOLOGY REVIEW
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Rock formation, Ke-ala-i-Kahiki, facing due west,
purported to be a compass stone formation.
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Shoreline, Ke-ala-i-Kahiki.
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‘Ke-ala-i-Kahiki stone formation; westward

orientation.

"Ke-ala-i-Kahiki stone formation; eastward
orientation,.
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‘Ke-ala-1i-Kahiki, eastward orientation; views
obstructed by overgrowth.

-Ke-~ala-i-Kahiki; kiawe obstruction to clear view
of eastern orientation; would be in the way for
sunrise, moonrise, etc., of any celestial body
for early morning or evening observations.

{Aki Sinoto; Hardy Spoehr]




ARCHAEOASTRONOMY OF KAHO'OLAWE I
Preliminary Report

Rubellite Kawena Johnson
April, 1992



THE POTENTIAL FOR PROBABLE ASTRONOMICAL ALIGNMENT, OR
CELESTIAL ALIGNMENT, OF ARCHAEOLOGICAL SITES ON KAHO'COLAWE ISLAND,
OR THE POTENTIAL FOR ARCHAEQASTRONOMY STUDY ON KAHO'OLAWE ISLAND.

A Preliminary Report/Working Paper con Field Study Conducted
on Kaho'olawe at the Vernal Equinox (March 20-23), 15692,

Submitted by Rubellite K. Johnson, Consulfant on Astroarchae-

oclogy Potential. Re Kaho'olawe,



Kaho'olawe's Place in Astroarchaeology/Archaeoastronomy

Services to be provided:

Literature Search - Conduct a literature search for reports,
documents, articles, etc. relating to Kaho'olawe's relation-
ship to astro-archaeology

Oral History Research - Contact knowledgeable individuals

and record insights into related astro-archaeological

resources on Kaho'olawe.

Fieldwork - Review and identify places which have astro-
archaeclogical significance. A field trip to Kaho'olawe

is anticipated.

Data Analysis - Analyze data as it relates to astro-archaeology
on Kaho'olawe and make appropriate recommendations for

historic preservation and future study.

Reports -

1. Submit monthly progress reports or as required on project’s
progress

2. Submit final report with all required data no later than
June 30, 1992

3. Participate in professional discussion groups as required
(at least two meetings of the Cultural/Historical Review
Committee)

Researh questions:

1. Are there astro-archaeological resocurces on Kaho'oclawe?

2. Any recommendations for historic preservation?




Explanation:

This report briefs the committee on the exploratory results
of a recent field trip to Kaho'olawe for the express purpose of
assessing potential archaecastronomical alignment of key sites
prescribed by traditional reporting as sites having importance as
to:

(a) relative importance to mpigration routes followed during .
discovery and migration periods of Hawaiians from the south and
on interisltand canoe trips, as in tﬁe Mo'ikeha/Xila/La*amaikahiki
migration legend, Pele migration legend, per traditions reported
in the several reports provided by the KCC {Reeve, Silva, etc.);

(b} "navigation™ or "astronomy'" training, or places where the
kahuna set up places for observation, as for the purpose of learning
and teaching navigation {per reports by Ashdown, Reeve, ete.);

(¢) sites reported by native kupuna with traditions they may
have heard from their own eldérs {i,e., Harry Mitchell re Keaweiki},
or reported in translated Hawaiian mewspaper articles (Kahaulelio,
1902, translated by Mary Kawena Puku'i in Hawaiian Ethnological Notes,
Bishop Museum, in “Traditional Hawaiian Fishing Methods Practiced
on the Island of Kaho'olawe");

(d) sites reported in the McCallister study on the archaeology
of Kaho'olawe (Bishop Museum Bulletin, copy loaned to consultant
by Archaeologist Rowlaﬁd Reeve at Smuggler's Cove/Hanakanaea, Kaho'o-
lawe during field trip){

The priority effort for this first field trip was to find
any potential astroarchaeological significance to sites already

reported in tradition as such, and to make a start in situ.




Regardless of the traditional reports, however, the effort
is to come cold to the frontier of this type of endeavor in én
organized fashion and to coordinate the cooperation of pcople
in a sudden encounter both with the subject, the sites and the
island themselves, and with each other, as it were, for the first
time, none having any idea what needed doing, nor how we were all
to go about deing it,

For this reason it was the consultant's request that a compe-
tent celestial navigator be brought to "interface'" with the group
from the military bastions because celestial navigation for the
military has to be on target or it is ineffective. As it turned
out the military provided us with a crack team:

(1) Lieutenant William Klein, instructor ia navigation for
the USN;

(2) Captain Milton Roth, Assistant Chief of Staff for
Operations (on Kaho'olawe), and his assistant on Kaho'olawe,

(3) Lieutenant Vern Young;

{4} Senior Officer Edward Mrosczak.

Also assigned to us was Archaeologist Rowland Reeve, for
the Ohana Xaho'olawe, who briefed us on our arrival and who
accompanied us on the first day's trip to Moa'ulanui, Lua Makika,
and who made available to the consultant all necessary information
concerning sites reported by McCallister, including the bulletin
itself so that we could make quick reference to those sites
most available to us for the short three-day field trip. We were
also privileged to have the Nature Conservancy group join us during

this visit: Storrs Nelson and Terry Cabrerz, in addition to




Archacologist Pat McCoy (Pu'u Moiwi studies, with Aki Sinoto and
Addison Makanani) and Archaeologist Michael Graves (Department of
Anthropology).

Our archaeoastronomy team, however, was represented by:

(1) Rubellite X. Johnson, consultant in archaeoastronomy/
astroarchaeology (which are synonymous terms for the cooperation
of two disciplines: archaeology and astronomy), but my credentials
are rteally in ethnoastronomy, an adjunctive discipline emphasizing
other specialities related to archaeoastronomy, such as linguistics,
cultural anthropology, art history, architecture, mathematics, and
folklore (i.e., the humanities component};

{2} Abraham Pi'ianaia {with 'Ilima Piianaia), member Review
Board, Kaho'olawe Conveyance Commission; Department of Geography,
UH-Manoa; experienced sailor in both contemporary and naked-eye
celestial navigation on sailing ships/merchant ships/Hokule’a voyages;

{3) Lt. William Klein, USN celestial/aeronautical navig:tion
instructor;

(4) Captain Milton Roth, experienced pilot; and

(5) Lt. Vern Young, who handled all of the logistics of

transporting us to field sites with dispatch.

I submit to the commission My field notes as a diary of
the expedition, because it is too soon to relate the field endeavor
to true afchaeoastronomy field techniques which would require
plane table surveying of sites selected for close study. Our
observations are based on preliminary use of standard nautical
almanac data {Lt, William X1éin)} and use of planisphere approx-

imations to stars which may be observed at latitude 259N (rather



than at the latitude of Pu'u Moa'tulanui, Kaho'olawe (latitude
200 341 N},

These notes provide commentary on sites visited, sites
contempliated but not visited, personnel during each visit,
days and times, experiments and observations effected and
purpose of experiment/observation, and whether the sites visited
and to.which archaecastronomic/navigation criteria /techniques
were applied were also productive in assessing the potentiay
for celestial alignment, and if so, then to what kind of
celestial object or event, whether of stars, planets, moon or
sun rise/set azimuth/declination (time/direction) for valid
determination of any detected reason to believe that the tradi-
tional accounts oral or written offer substantial soundness
regarding the use of any such site as designated.

My report at this time suggests that two sites visited
may have and should be surveyed with archaecastronomic potential

o
in mad:

(1) Putu Moiwi, in relation to a parallel alignment at:

(2) Hakioawa {biuff/headland above the Hale o Lono site)

Pufu Moa’ulapui, as the center for the island compass, is

strategic for clear heorizon views to all points of observatrion,

and Pu'u Moa'ulaiki, which poses a problem in assessing if the

tilt of its axis is directly related to the plane of the earth
against the ecliptic, as of the Keaweiki Bell Rock {Aikupele),
but which é; be productive in other respects, such as probable
alignment of Capella in Aurigae with its reciprocal at Procyon
{(NW to SE)}.

Nothing can be said now about Kealaikahiki as none of the




compass stones were found by the team, or we may have been looking
at them all of the time not knowing those were the ones. Even so,
the stones are too surrounded by brush to be aligned clearly to
anything celestial. In that context, we should not be faulted for
spending the time being instructed in basic gnomonic techniques
by military personnel whose understanding of sun dial or sun shadow
kni&edge helps to promote the archaecastronomic agenda by what such
strategies reveal about the earth and man in relation to the sun
and time/space.

This leads me to this recommendation, following my and the

group's experience on Kaheo'olawe for the first time:

RECOMMENBATICNS

1. Once the archaeoastronomical potential has been roughly assessed
for this period of time, between the vernal equinox and summer
solstice, archaeclogical studies should:

{a) Map/chart the sites according to archaecastronomic standaids

{e.g. Heggie, D.C, Archaeoastronomy in the 0ld World, Cambridge

University Press, 1882; Aveni, Anthony F., Archaecastronomy in

the New World ).

This will require somecone with a knowledge of surveying '+

archaeology and who can hike up and down‘places where no trails have

been broken for a long time. (I am too old for this sort of exercise).

t
(Also too blind, I might add).

2. The island should be continued as a joint occupancy, and the
U.5. military should not be forced out prematurely, because it

has too much to offer in survival strategies, particularly in the



area of self and national defense, self and national!community/society
survival and why that ail goes hand-in-hand with self-reliant
celestial navigation, as the first rule of thumb in survival is

to know where you are at all times, and we are fast becoming if not
already too dependent on mechanical gadgetry to do this for us, and
unless we develop a more keen sense of not only who we are but where
we are we may all wind up where we least wish to be in the future,
particularly if we should lose our way in this world, as we see évery—
day how American youth are less able to decide what to do without
constant supervision and help long after their teens,

My experience on Kazho'olawe has strengthened my observation
that college students I teach now in the University of Hawaii
Hawaiian langége/culture classes, for all of their interest in
survival of the Hawaiian culture; are even less and less capable
in math and science, and while proud of the achievements of our
‘ancestors in naked-eye astronomy and navigation are least willing
te buckle down to the tcush subjects and facts of human survival
in the world of today and tomorreow. I saw younger people at the
Xaho'olawe barracks with more strength of character and more
capability to defend themselves and to save their countrymen, and
having the willingness to also give their lives if necessary should
they be called to war, boys and girls, that I came back to the
university wondering how capable their counterparts on campus
were willing or able to do the same if the roles were ever reversed,

I suggest that the island oflKaho‘olawe be retained to
expand joint training of our island youth in the mobility and
scientific and character training which will be essential to

their survival in a world ever hostile, and that the island be




secured to initi:ate and to expand survival training for students
who would velunteer to spend a week or two on Kaho'olawe 1eérning
more about the world and the universe than they could ever hope
to know reading Ka Leo on the latest sexual-harassment gossip
and legal action to take against the President of the University
should he fail to uphold their rights.

How about the first institute for space studies, or a
space center on Kaho'olawe, a joint endeavor between the agencies
of government on both the state and federal levels to help our
kids get a headstart in knowledge of the skies, taught by experts
who know how to motivate people to uphold the best ideals for
which this country has always stood its ground.

Wouldn't this be the best tribute to what Kaho'olawe may
stand for, if it was once the island where the priests retired
to reset their clocks, restimulate their connection to the sky
above, and talk to God? That would be the ultimzte reconnection
to the umbilical cord stretched between earth and sky and to
which we fix our center. Instead of kicking out the forces,
why not joint forces? The military has protected us, given their
lives, ever since I can remember them in their pup tenfs next
to our house in Lawai, Kauai. They all died in the Pacific.
They're under the water at Pearl Harbor. The Sﬂhbs are in rows
in Punchbowl Crater. I say let them be. They have much to teach

us, and we have much to learn, yet, from them.
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Report by:

Rubellite Kawena Johnson,
Consultant

Kaho'olawe Conveyance Commission

April 3, 1992

[Typed manuscript]




Kaho'olawe Conveyance Commission: Archaecastronomy/Astroarchaeclogy

Re:

Project for Kaho'olawe

Tentative Program/Suggested Approach for Consideration

Preliminary meeting: Hardy Spoehr, KCC
R. Johnson, UH
Lt. Vern Young, Navy
Rowland Reeve, Archaeoclogist, KPO

Thursday, March 5, 1991/noon-afternoon meeting
Hawaii Maritime Center, Honolulu

A.

What is necessary to determine the importance of Kaho'olawe
for archaecastronomy/astroarchaeological research

1. What is its strategic importance to navigation in the
islands?

(a) with respect to all points of observation?

(1) the adjacent islands, channels

(2) observation to the west (no obstruction)
east
north
south

(b) what advantage to navigation to other islands in
Polynesia?

2. What basic astronomy/archaeology factors would be
expected to exist for the benefit of navigational
information?

(a) Kaho'olawe exists outside the normal cruising range
in between channels, so:

(1) It would be within a range of reference relative
to Maui, Lana'i, and Kaho'ola we, therefore:

{2) It should be viewed from those islands:

(a) shoreline/mountaintop reference points/heiaus
on Maui, Lana’'i, Moloka'i

(b) the west sie of Kaho'olawe (like all other western
sides of the islands provides access to star setting(s)
(and sun/moon, etc,) azimuths westward {open sky/horizon)

3. Strategic importance as a compass center, probably
Pu'u Moa'ula-iki [Site #2027, Pu'u Moa- 'ula-nui




(¢) the east side would sece celestial bodies (sun, moon,
stars, planets, etc.) against Maui, therefore which

Ooutstanding positions (mountains, etc.) on Maui are
Important reference points?

{c) the meridian/longitude and laritude determination of
Moa'ula Point on Kaho'olawe, as one of the high points

of reference/position on the island itseilf as in situ
observation point;:

B. How can Moa'ula Point on Kaho'olawe Island serve to give some
answers to {c¢) under (2) above?

1. Sun observations: to

east/west at equinoxes/solstices
to determine latitude:

(a) mark the direction of the sun shadow on the equinox
(vernal/autumnal) to azimuth of rising by a sun shadow
pole or stone at rising or setting on that day.

March 19, 1992 Vernal equinox

(b) mark the direction of the sun shadow on the solstice
(summer/winter) to azimuth of rising or setting

June 19-22 (7) 1992 Summer solstice

(b) these shadow markings would give 1/2 the amplitude
of the sun at the latitude of Moa‘ula, and an angle
drawn at right angles from the equinoctial side to
the pole (south or north), would find the direction
north/south to the meridian = longitudinal axis

- Star observations: for meridian/longitude of Moa'ula Point

(a) determine which polar stars north and south line up
on the meridian of Moa'ula at different hour circles
from sundown (18th or 20th, including the 19th) on
March 19, 1992 (Big Dipper Clock approach)

(b) plot azimuths (star risings/settings) for first
magnitude stars (etc.) on a star chart for the
nights of observation.



C. Tentative Itinervary

1. Field excursion: March 20-23, 1992 time selected to
coincide with the vernal equinox.

3/20: ETD 7:25 a.m. Pearl Harbor (Ford Island Ferry)
ETA 9:45 a.m, Kaho'olawe; Hanakanae'a military base camp

3:00-5:00 p.m. Pu'u Mo'iwi
Pu'u Moa'ulanui/Lua Makika

3/21: Stops: Kealialalo
Seagull Observation Pt.
Wiliwili grass replanting area
Hakiocawa

3/22 Kealaikahiki
Sailor's Cap

3/23 Return Honclulu

D. Sites Selected {3/20-23, 1992)

fx shows if site was visitred]

Shrine Site #108 (upright slabs; sun-connected?)

[Visited 3/22/92]
X Site 358, Hakicawa: Hale o Lono/southern ridge
[Visited 3/22/92]
Site 560, Hakioawa: Hale o Papa/ridge opposite Hale o Lono

1

2. X _ Site 348A, Hakioawa: Ku'ula fishing shrine/high bluff
3

4

5. X Site , Pu'u Moa'ulanui; tradition of La'amaikahiki,
Tahiti/Hawaii migration
[Visited 3/20 and 3/23]

6. Site , Lae o Ka 'Ule, north point/cape of Kanapou Bay;
Story of Rata/Nganahoa

]

Site , Ka-lua-o-Kamohoali'i; tradition of Kamochoali'i,
Pele migration/Borabora to Hawaii

8. x Site , Kealaikahiki, east cape; reported site of a
stone
9. Site , Pu'u Mea'ulaiki; tradition of La'amaikahiki,

Tahiti/Hawaii migration
[Visited 3/23] '

16. Keanapou Bay
11. Kamohio Bay
12, x Site , Pu'u Mo'iwi adze-making place

[Visited 3/21/92




D. Personnel [3/20/92 Vernal Equinox day]

{(a) In camp/Smuggler's Cove,.ianakanae'a
Team:

1.
Pacific Languages; investigator (ethnoastronomy)

R. Kawena Johnson, University of Hawaii, Dept. of Indo-

2. Abraham Pi'ianaia, University of Hawaii, Dept. of

Geography; geographer, celestial navigator, naked-eye
astronomy

‘Ilima Pi'ianaia, Administrator (land management and
international protocol for the State of Hawaii)

. Lt, William Klein, USN Celestial Navigation Instructor,

Fleet Training Group/43, Pearl Harbor, H.I. 96830-7600

Rowland Reeve, Kaho'olawe 'Ohana, archaeclogist; field
guide

(a) Field trip to Moa'ulanui with Nature Conservancy
Group: Storrs Olson, Terry Cabrera; Pat McCoy, archae-
ologist, Pu'u Mo'iwi.

E. Field Excursions

(a} Selected primary sites (visited):

[Friday 3/207%: 1. Pu'u Moa'ulanui
[Saturday 3/21]: 2. Kealaikahiki

3. Pu'u Mo'iwi
[Sunday 3/22}: 4, Hakioawa
[Monday 3/23]: 5. Moa'ulaiki

[D.b.} Personnel: 3/23/92: Invited by Captain Milton Roth

and Lt. Vern Young to visit this site.

(b) Selected sites not visited (although planned):

N -
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Site 108 [McAllister] shrine/upright slabs
Site 360 Hale o Papa, Hakioawa

Lae o Ka Ule, No. Pt. of Kanapou Bay
Ka-lua-o-Kamohoali'i

Keanapou Bay

Kamohioc Bay



F. Program

(L)

(2}

Friday 3/20/92 Observations/field notes:

Weather sunny at Smuggler's Cove [Hana-ka-nae'a, 'Bay-of-
the-Porpoise']

(a) Took sun-dial reading to North at barracks
(1) Equipment: Solar time piece with base + gnomon

(b) Lt. Wm. Klein reported from almanac, that noon on

the equinox day at latitude of Kaho'olawe:
{1}y 12:3) +26 minutes
(2) Noon sun shadow indicates not only time as 12 o'clock
but direction NOrth (although noon is actually at
12:59 a.m.
{2) 18 hours 37 minutes will be sunset
{3) 18 hours 59 minutes will be civil twilight

{c) Wind direction: NE trades

{(d) Actual observation: 12:33 a.m. [31&90 compass corrects
11° magnetic north to true north]

(e) Altitude of sun at 80°

Friday 3/20/92 (continued):

(a) Plan - to visit Moa'ulanui as highest point of island
in order to establishe a compass center of reference to
horizon positions [azimuth] of rising celestial bodies
and setting azimuth reciprocal, and:

(b) To relate Moa'ula compass center axis (longitude/
latitude/zenith/local meridian) to visbile island-to-
island points/bearings (as to extremes, i.e., capes,
points, points farthest east/west);

(¢) To obtain from that locus the meridian (i.e.,

local meridian, kaupoku o ka hale o ke akua ‘ridge-pole
of the house of god'), or piko o ka honua ('navel-of-the-
earth', locus of observation, i.e., center of the horizon f
cirele {kumuhonua), i.e., the visible horizon, sc as to '
dgtermine tars at their point of rising (azimuth) from
0N to 180°S from Moa'ula-nui;

(d) To note other rising and setting positions of prom-
inent stars {(first/second magnitude) at the time of the
vernal equinox (vernal/spring, March):

[Note: Weather did not permit, as squalls began to threaten
after 3:00 p.m. (when we were at Lua Makika}, clouding
visibility, and it rained profusely after 8:00 p.m.,
clouding all visiblity at midnight, clearing at about




3:00-4:00 a.m. 3/21/92
d.1. Observations:

Rigel in Orion 34°15' setting at midpight 261%
Betelgeuse ig Orion above horizon 157, setting at
midnight 271°%

Dubhe in Big Dipper is on meridian 12:00 midnight
- Acrux (Southern Cross) 170" almost due south ar
midnight

Canopus on meridian at 9:00 p.m.

L L NN =

e. At Moa'ulanui (clouded in) 2:50 p.m. (elevation 1477 ft)

(1) Bearings to visible islands/landmarks taken by Opti-
Compass (A. Piianaia):

(a) to Lanai: 2838 NW
310° nw

(b) to Maui: 0?52 NE
330° Nw

(1) Pu'u 0la'i: 045° g
(2) Wailuku: 009°-010°
(3) Molokini 033° NE

{c) to Hawaii:

(1) Maunakea: 115O SE
(2) Maunaloa: 105° gsE
(3) Hualalai: 128° SE

(2) Indicates that these are g1} vigsible from Moa'ulanui
and are within itg visible horizon ¢ompass; on clear days
this would extend to Moloka'i and 0'ahyu

f. Lt. Wm. Klein provided his notes for March 20-21, at
Lo prominent stars of these nights of the year,
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Labitde 20734

Bearings to Lana'i and Maui taken by Opti-Compass

between visible landmarks within the compass circle
of the horizon from Moa'ulanui/Lua Makika, Kaho'olawe.

[*Note: bearings by magnetic compassl.

Visible horizgn from
to East Mauli 075

Laga'i (bearing 310° MW tg
NE; 283" NE from Lana'i to 3307NW East Maul

Kaunolu,

open horizon and across the isthmus of Maui between Wailuku and
Makawao (north); view from to N to NE bounded by West Maui

mountains (Haleakala to 10,000 feet),

s’ W Lonsitude
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3.8aturday,March 21, 1992 Exhibits:
{a) Escorted to Ke-ala-i-Kahiki by:
(1) Captain Milton Roth
Asst. Chief of Staff for Operations and Plans (N-3)

Commander, Naval Base, Pearl Harbor

(2) Lt. Vern Young, Office-in-Charge on Kaho'olawe
assigned to our group

(b) Team: R. Johnson Lt. William Klein
A, Pi'ianaia
I. Pi'ianaia

(c) Objective: to locate compass stones described in reports
[Reeve et. al.]

(1) Failed to locate compass stones; probably covered

by kiawe and other brush; difficult to orient if overgrown.

{d) Experiment with upright stone as a gnomon:

(1) Sun bearing 097° SE by shadow line

(a) Attempted by A. Piianaia and R. Johnson with small
upright (i.e., Kane stone)

(b} Explained by Capt. Roth with regard to sun shadows
north of equator:

(1) Coral model of base stone with gnomon (stalk
of grass) upright and movement shortening of
shadow at noon, with direction to north
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3.1 Saturday, March 21, 1992 Procedure/Exhibits

(a) Invited by Lt. Vern Young to visit planting sites for
reforestation and land reclamation

(b) To visit Pu'u Mo'iwi ancient adz quarry site

(1) Archaeology team present and working:

(a) Pat McCoy, archaeclogist
(b) Aki Sinoto, surveyor
{c¢) Makanani, Hawaiian assistant

(c¢) Examine Pu'u Mo'iwi site which consists of:

(1) A bifurcated pillar stone facing east:

+ {looking East]

_‘A_A_ T 50900 =

+ [position of viewerl}

(2) A mound with a single stone centered {altar?)

[looking West]

+
! ) 9‘“ & 270° W

et

=p P T

+ [position of viewer]

(3) A large natural boulder toosouth, and some natural
boulders to north; bearing 3457 NW

(4) Took bearing by Opti-Compass (donated by Francis Warther).
345° W

{boulder to NW] f!b ‘Hﬁﬁ .
270° W {' & ~ m 090°E [split k
¢ o — plit rock]

—— ~mﬁﬁhhﬁﬁ9 fpillar stomne]
[boulder to SE 165

(a) 165° SE indicates approximate azimuth of Cangpus
rising 6:00 p.m. vernal equinox and setting 2507 W

at 6:00 a.m.

[central pillar]
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were aware of this phenomenon by their own observations, b? watching
the behavior of shadows cast by the sun at noon and at other times
of day, i.e., the practice of gnomonics, for which there are ample
obalisk pillar stones to the gods Kane (Pohaku o Kane) and Kanaloa

" gcattered throughout the islands.

5. The list of stars used in navigation are, insofar as they
have been identified, also principal navigation stars (and congtella-
tions) from a consistent set of star compasses prevalent in use
throughout the Indo-Pacific (Micronesia, Polynesia, Arabia), and the
instructions given show familfarity with the displacement factor
ia the us; of horizon stars in navigation (when he says “on the
sides" of the gourd, i.e., the horizon circle, "are the stars by
which o&e navigates,” and "when you arrive at the eﬁuator you will
lése sight of the North Star, and then the Southern Cross will be the
southern guiding star, and the constellation of 'Humu' (Altair) will
stand as the gulde above you"). Kaneakahoowéha,lif not Kamakau, who
was just the student reporter of the gourd tradition, shows that he
knows that horizon stars can be used for navigation only for a while
(east to west) and must be replaced by other horizon stars on those
tracks, and that that principle alsoc adheres from north to south,
as one's cance loses sight of one pole star and must recrient when
it goes out of sight to the other polar guide, and that the overhead
guiding star or constellation must also change. Since Kamakau did
not himself sail across the equator by canoe, and since the kind of
navigation‘practiced by the captains of the ships which brought
missionary teachers to Lahainaluna were using other strategies, is

it likely that Kamakau was doctoring up the gourd compass salling

directions to the European model? Was Altair important in that scheme?
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Sunday, March 22, 1992 Procedure/Exhibits

(a) Asked cfficers to allow team to go with them to Hakiocawa;
answer affirmative, leaving 10:30 a.m.

(b)

{c)

(d}

Field guides (military):

Capt. Milton Roth

Lt. Vern Young

BUCS Edward A. Mroszak Jr. USHN
COMNAVBASE Box 110 Code N311
Pearl Harbor, HI 96860-5020

1
2
3

——
e Mt et

Team: R. K. Johnson Lt. Wm. Klein
A. Piianaia
I. Piianaia

Plan - To vist Hale 0 Lono/Hale O Papa heiau complex
at Hakioawa Site

(1) View from 1 and 1/2 miles scshowed Hale o Lono on the
hill but not convenient to horizon view;

(2) Requested hike to top of bluff after visiting recon-
structed Hale 0 Lonc site;

{(3) Found a natural outcrop of rocks, as though used as
a viewing (kilo) site; probably the same site as that
listed as Site 348A Ku'ula Site (tradition of 'Ai'ai and
Punia, see Beckwith, Martha W., Hawaiian Mythology,
1870: 19-25, appended);

(4) Abraham Pi'ianaia sighted pillar stone (ahu)
bearing 162° S, approximately, and Lt., Wm., Klein o
discovered a small pillar stone (ahu) bearing 172785
approximately, almost parallel, on a ridge south of
the Hakioawa site, if not exactly parallel to Pu'u
Mo'iwi bearings to Cancpus, ete.

[*Note: Aiai/Punia-iki Ku'ula tradition attached,
Hakioawa ku'ula site mentioned, p. 22. ].
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< Hakioawa bluff kilo {(obsgervation) site [Site 348 A7]

Ahu sites viewed at 162° SE to 172° S on ridge to
south
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(e) Synopsis of Ku'ula/Aiai/Punia-iki tradition.

(a) Ku'ula-kai and Ku'ula-uka are Ku gods representing the
abundance {'ula) of the sea (kai) and (upland), patronized
by the fishermen and farmers at ko'a shrines:

(1) ko'a-kai - fishing shrines,'uprights, coastal
(2) koa'-uka - harvest shrines, uprights, upland

(a) at these shrines offerings were made from fishing
and farming on a daily basis

(b) Ku'ula-kai and Ku'ula-uka rituals are coordinated with
their companions, Hina-puku-i'a and Hina-puku-‘ai, indicating
that the role of the moon for regulation of tides and for

the moon calendar regulating agriculture is a Ku/Hina worship
pattern

{c) Ku'ula-kai, the fish-god [as a stone image at the ko'a-kail}

(1) reddish things are sacred to him ('ula)
(2) connected to island areas :

(a) East Maui: (1) Ka-iwi-o-Pele, Leho'ula, Aleamai
(2) Four magic objects:
(a) decoy stick, Pahiaku-kahuoi
(b) cowry, Leho'ula
{c¢) hook, Manaiakalani
(d) stone, Ku'ula, drew fish

(3) Aiai, son of Ku'ula-kai

(a) set up fishing stations (ko'a) at fishing grounds
(ko'a 'aina), set up altars (ku'ula) upon which to lay
offerings to fishing gods, two fish from first catch;

(4) Ku'ula-kai lived in Leho'ula in the time Kamoho-ali'i
was the district chief of Hana

(a) The first Kamohoali'i was Pele's older brother,
during the Pele migration to Hawail from Borabora;

(5) Aiai sets up fishing grounds:

(a) "Hole-of-the-ulua’ (at Alau Is., Maui)

{b) Between Hamoa and Hanaoo, Hana (Maui)

(¢) Koa-uli, deep sea

(d) Wana'ula ('akule)

(e) Honomaele (aweoweo)

(f) Waiohue (stone Paka to attract fish)

(g) Puhi-ai cliff, Wailua-nui

(h) Kipahulu (Maui) in Ma'ulili, Kahiki'ula
%(i) Hakiocawa (Kaho'olawe), "establishes a square-walled
ku'ula like a heiau, set on a bluff looking off to sea"
(j) Lana'i, at Kaunolu, at Kaena (turtle, Polihua)

(k) Punakou (Molokai), Kaunakakai (mullet), Wailau

{etc.) ' . :
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4,f, Sunday, March 22, 1992: Assessment of Hakioawa.[Site 348A1

Bluff sighting of Hawaiian ahu sites and possible relationship

to Pu'u Mo'iwi alignments to north/south polar (meridian) ambit.
These sightings produced an exhilarated response as they seemed

to corroborate what had been deduced from the alignments, if

potentially there, observed at Pu'u Mo'iwi.

On reflection, however, the pillar stones {(ahu) require arch-
aeological study in situ, as they may be other possibilities,
however-unlikely the prospect may be, if non-Hawaiian and late

positioning, if not by ancient Hawaiians, then by ranch personnel,

etc.
However, they are in a raw location, unmapped (?) and hereto-

fore undetected (?), either by observers and not recorded in
any literature.

Until they have been charted, mapped, studied, they are only
potential possibilities of alignment.

Chances are good that they were placed there by ancient
Hawaiians, and that they are as we believe, pillar markers
of celestial positions as they would not serve very many

other purposes. i
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5. Moday, March 23, 1992 Procedure

(a) Invitation from base command to visit site at
Pu'u Moa'ula-iki: [Tradition of Keawe-iki Rock '"bell stone']:

(1) Tilt of axis of a compass stone is, according to
reports, credited to Homer Hayes regarding the navigation
plans of the Hokule'a voyaging canoe in 1976, to retrace
the route from Ke-ala-i-Kahiki (west Kaho'olawe coast)
'The-way-to-Tahiti', by aligning Pu'u o Hoku (Moloka'i)
east end to Ke-ala-i-Kahiki (Kaho'olawe) west end, the tilt
determined by the position of a bell stone, a prominent
object at the end of the ridge of Pu'u Moa-'ula-iki,

but it could not be determined without tools to measure
the angle of tilt; however:

(2) Sighting along the diagonal cleft in the rock produced
no significant data except that the diagonal alignment to
the horizon pgints to the setting position of Capella in
Auriga at 310°NW, so that the advantage from that align-
ment of the rock is to its reciprocal heading backsight

to 1389SE as the rising point of Procyon, thus:

270%

O
336.5%mw S48 N

ilt ¢f the axis of the
to tha platy

— ey — e, —

23.5°N
066.5°N

0°E = 090°E

180°s

{3) The solution above timed to the posjition of the sun
at Juge solstice is to Latitude 23.5 N (Nihoa),azimuth
066/5°N and must be adjusted to the latitude of Kaho'olawe;

1 June sclstic
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It is not yet sufficient to my understanding, however, an
observer at 20°N or thereabouts (Kawaihae to Kaho'clawe) sees the
solstice sun (summer) at 065°N and makes the corresponding sight
to winter solstice at 115°S (December 21). The angle of the
amplitude of the sun is 50°. The axis tilt to the plane of
the horizon circle at Kaho'olawe's latitude, Pu'u Moa'ulaiki
is adjusted to about 335°NW (or 25° west of north as the corres-
ponding degree of compensation). The setting azimuth of Capella
BIOONW is a 50° compensation (perhaps) to the amplitude of the
sun (7), or was Capella on the axis tilt setting at 335°NW in
the past (?). I have no answers to this one, however, as signi-
ficant, I believe, is the bearing from Moa'ulanui to Kaunolu
at the extreme western side of Lana'i <is 310°W while the 335°MW
bearing of the axis tilt from Pu'u Moa'ulaiki is to the extreme

west end (Lahaina) of Maui (see p. 6.3).
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6. CONCLUSIQON

There is a positive result from the combined efforts of the
research field team and military group, as well as the archaeo-
logical and nature study associates within the base camp at
Hanakanae'a, encouraged as well by the support of the Kaho'oclawe
Conveyance Commission, to launch this added component to the

study of Kaho'olawe. We are very grateful to all.

I believe that the findings at Hakiocawa which link the
adjacent ridge to the site on the bluff [Site 348A Ku'ula
Site, Hakioawal above the Hale o Lono heiau is archaeoastronom-

ically productive and will require archaeological study.

Aki Sinoto has offered his help with surveying, but that may
detract from Pat McCoy's work at other important sites such
as Pu'u Mo'iwi. It would have to be with Mr. McCoy’'s acquies-

cence that his archaeological field work encompass this new
task as well.

Another team with hold-over members from this one will
return at the next opportunity.

The principal investigator thanks the Kaho'olawe Conveyance
Commission and the United States Navy, Air Corps and Marines

for a pleaseant experience as well.

R ite Kawena Johnso
Research Consultant/Astroarchaeoclogy
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Ahu a 'Umi Heiau

A Native Hawaiian Astronomical
and Directional Register

ARMANDO M. DA SILVA

Department of Geography
University of Hawaii at Hilo
Hilo, Hawati 96720

RUBELLITE K. JOHNSON

Department of Indo-Pacific Languages
University of Hawail at Manoa
Honolulu, Hawaii 96822

BACKGROUND

IN RECENT YEARS an interest has developed in identifying native astro-
nomical registers at various archaeological sites.n? Although such
registers have been reported from Oceania, none has been positively
identified in Hawaii by actual alignment sightings. There is a hint of one
such solstice register at Cape Kumukahi, Hawaii, in legend. 4

A gap exists, then, in archaecastronomic studies in Hawaii. The an-
cient Hawaiians, in spanning the Pacific Ocean during the migratory
period, were seafarers who navigated confidently by the night sky.*
They were a people who knew of the azimuthal positions of rising and
setting stars, sun, moon, and planets. Not only did they search the sky
for omens; they also used a farming and fishing calendar based on the cy-
cle of the moon. Their culture reflects a knowledge of the sky. Yet, ar-
chaeologists have not found a definitive heigu that positively relates that
knowledge.

A heiau is a Hawaiian temple, usually 2 walled enclosure resting on a
paved platform (kahua). In Ahu a Umi Heiau may be found an
astronomical-directional register that could provide insight into how an-
cient Hawaiians structured the sacred cosmos of the sky to a sacred space
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RK ACADEMY OF SCIENCES

s piece of string and three
i angles, Fortunately, the
 divisible by two of the sides
5 as follows: {1} Place two of
t  gle results when they are
n 1of 3 units. {2) Then con-
ing of length equal to that of
er squal parts and mark it at
o >urunits. (4} Connect the
s .f the string to one of the
the remaining peg and pull at
b - veen all three pegs. When
»  thto locate the unplaced
-ondistently to differ from 90
iy undertaking this exercise
% 3 lay out right angles, but
1 eaccomplished with only
»f thought.

-2 could have used to lay out
iz e touch a circle and the
¢ gle. the triangle is always
nowledge of this fact would
a~'y and accurately as by the
b circle with string of con-
e 0y e a triangle in the
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Astronomy, Cosmovision, and
[deology
in Pre-Hispanic Mesoamerica

JOHANNA BRODA

Universidad Nacional Auténoma de México
Ciudad Universitaria
Mexico 20, D.F.

THE {NTENT OF this article is to contribute a few considerations from
the fields of ethnohistory and anthropology to the interdisciplinary
approach of this volume. The point of departure for this investigation is
the study of Aztec calendar festivals and their relation to society in Cen-
tral Mexico on the eve of the Spanish Conquest, a study in which ritual is
analyzed as a social phenomenon.

We will deal with certain aspects of pre-Hispanic astronomy from the
point of view of its close interrelation with the calendrical system and
with cosmovisidn, relating these different elements to each other and
aralyzing them in terms of their ideological significance. The concept of
ideology that will be used in this approach establishes the link between
cosmouvisién on the one hand, and social reality and economic and
political structure on the other. Methodologically speaking, 1 will inter-
pret ethnohistorical, archaeological, and astronomical data in terms of
anthropological theory.

We also might indicate, in reference to the question of terminology,
that by cosmovisién—a term borrowed from the common Spanish
usage —we understand the structured view in which the ancient
Mescamericans combined their notions of cosmology into a systematic
whole, while ideology will be used in a specific way denoting the basic
approach of this paper. It implies a distinction between “objective social
reality” and the “explanation” that the ancient Mesoamericans gave of
‘hat reality. ldeology is a system of symbolic representation, and its most
impbrtant social function is to legitimize and justify the existing order of
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The Role of the Pleiades and of th
the Incas.” this volume,

39, Garr Urton, At the Crossroads of the Earth and the Sky: An Andean Coasmology,
Latin American Monagraphs {Austin: University of Texas Press, in press}.

40, Avent,! Skywatchers, p. 296.
41. Bropa.# -
42. Brooa.V

43. Brooa, 701389 Jorana Brooa, “Cosmovisidn ¥ Estructuras de Poder en la Evoly.
cion Cultural Mesoamericana, " Comunicaciones, Simposio de la Fundacion Alemana parg

fa Investigacién Cientifica, vol. 15 (1978), PP. 165-72; "Los Estamentos en el Ceremonial
Mexica,” in Estratificacion Sociaf en Ia Mesoaméricq Prehispanica, ed. P Carrasco, J.
Broda, ef al. (México: SEP-INAH, 197¢). pp. 37-66,

44 See Wartex Lenmanw, Die Gesch
Onellenwerke rur Alten Geschichte A

mer, 1938},

45. Unfertunately, most of these studies are in his
someone edit these valuable notes a

e Southern Cross and e and £ Centauri in the Calendar of

ichte der Kanigreiche von Colhuacan und Mexike,
mertkas, vol. ¥ (Stuttgari-Berlin: Vertag Kohltham-

unedited notebooks., It is urgent that

nd papers, so that they may be available for future
research. See Payt KircrHorr, Unedited Papers. Archivo del Museo Nacional de An-

tropologta ¢ Historia, Mexico: see also “Calendarios Tenochca, Tatelolca y Otros,” Revista
Mezicana de Estudios Anrropo!cig:'cos, vol. 14 {1954-55}; "The Mexican Calendar and the
Founding of Tenochtitlan-Tatelolco,” Transactions of the New York Academy of Sciences,
Znd ser.. vol. 12 (1950) no. 4, pp. 126-32,

46, KircHHorr ¢ Unedited Papers. Translated from the Spanish original by }. Broda,
47. See Lawmence Kraper, 4 Treatise of Social Labor {Assen, The Netherlands: Van Gor-
cum. 1979); £f Estade en ia Historia, manuscript, Centra de Investigaciones Superiores del
INAH, Mexico. :

48. See Maurtics Goopeijen, Econamia, Fetichismo y Religin en las Sociedades Primitivas
{Mexico: Sigle Veintiuno Editores, 1974). pp, 335-37,
49. Kircunorr, Unedited
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Papers Translaled from the Spanish eriginal by 1. Broda,

The Zer
the Ce
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osT Bastc 1o Cha

live at the cente

plains in his description
to describe their belief t
with the north-south ax.
to up and the sky, ang

orid.?

N Independently, Gord
conclusion about the ¢
and I have recently pos
for the Classic period M.
central cosmic axis gov
gram of pre-Classic lza;
may have led to the cre.
Malmstrom* suggested
lzapa is in a region .
and abundant agricult
located on a heavily trz
the south {Ficure 1). T

other pre-Classic site
which displayed no for
more carved monumen
tion that Izapa was an }
Iy different from that ¢
lzapa is located on a
Ocean to the west and
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LUE TOTIME
e cosmic night (Pa) of creation forms in
v Rammalipo, the universe begins in motion, This
guslpn is @ movement (kabuti) of the sky (lani}
seanst the earth (honua). The relative movement
L rotation of the sky against the earth begins at a
e point in space (au). tt begins also in time
- conveived as a flow oy current {au) around the
= Thus. in one term, au, the concept of time
~wough space as a current combines al
scepts: time, space, and the {low {au} of
I'he direction of this flow is 3 revolving or
<., mng over. under and around (kahull) the earthin
L vosmic swirl of space. The direction is discerni-
4ie by observing the rotation of stellar and lunar
liuhts piercing the vast darkness (lipo) of the night
(pivtrs they move in relation to the sun and to the
carth from horizon to horizon. The stellar lights in
i night sky are thus seen as proceeding from east
- exl in regular rotation,

v relative motions in space and time are de-
.wed in the opening prologue. One is the daily
Jotation discerned by the opposition of sunlight (18)
t moonlight {malama) or that of the day (a0} to the
mght (p3). The other is the movement of time
through the vear commencing in the season of
Makali'i (ke au o Makalil): when the Plelades
{Makali'i, Little-Eves) first rose in the evening
between the autumn equinox {September 21) and
the winter solstice (December 21). The Pleiades,
“ich lie in the ecliptic, were thus the fiducial

ant for the calculation of the year (makahiki).

1

THE MAKAHIKI

The term makahiki in Hawaiian was applied
both to the vear of twelve months and to the four-
month seascn of sports and tax-gathering, maka-
hiki, in honor of the god of agriculture, Lono-i-ka-
makahiki. Lono was symbolized in the voice of
winter thunderstorms which boomed in the
tonths from October-November (Ikuwa) through
december-January (Makali'l) when the winter
tho'oilo) rains are in season. Since the calendars
vary from island to island in Hawal'i, causing seri-
ous regional conflicts in different commentaries on
the makahiki, it is wise to consider the makahiki
vear with reference to basic astronomical facts
which the Kumulipo does not examine analytically.

APPENDIX:

THE FIRST AGE

It elicits in words of poetry the (actor of astronoimi-
cal time as the theme at the core of its organiza-
tional and thematic structure. Implicit n the two
relative motions of the prologue, one diurnal and
the other annual, is the analogy of the ordinary
night (pd), or the equivalent of one lunar phase of
the month (malama), to a cosmic era of creation as
a great epochal night (P6). As one tunar night {pd}
is one-half of a full day (ao), it follows that one great
epochal night (P5) is one-half of a year {makahiki)
or a period of six months to be followed by the
complement of the other half of the year, the ep-
ochal day (Ao), or another six months. Taken to-
gether, the epochal P6 and Ao combined should
equal a full year (makahiki) or the annual rotation
from one rising of the Pleiades (Makali'i) to the
next rising of the same constellation.

CALCULATION OF THE HAWAIIAN
CALENDAR

Around this topic, the Hawaiian calculation of
time. there has been much misconception. The ba-
sis for dividing the year into twelve months by
junar reckoning was discussed by Clarice B. Tay-
for:

“The moon, mahing, was the Hawatians’ most
important time-keeper because the moon not only
divided the year into months, but divided the
month into days. The time in which the moon trav-
eled the skies from its rising in the west until the
night of darkness set the number of days in the
month. The rising of the moon in the cvening unhil
the selting of the moon in fhe morring established the
night. The Hawaiian did not divide the twenty-four
hour night into hours and minutes.™

A different description of this clock has been
offered by Fornander.?

“The Hawaiian day commenced at 12:00 mid-
night and ran till next midnight. There being only
12 months in the Hawaiian year of 30 days each, or
in atl 360 days, 5 days were added at the end of the
month Welehu so that the civil or SOLAR vear
began on the sixth day of the month Makalii, The
feast of Lono was celebrated during the five inter-
calary days. For eight months of the year there
were four kapu nights and days (Ku, Hua, Kaloa,
and Kane) in each month, The four kapu times of
the month were also called NA LA KAPU

i
1
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AUTLA. The Hawaiian division of the night was:

i, Kihi 56:00 p.m.
2, Pih 9:00 p.m.
3. Kau 12:00 midnight
4. Pilipuka 3:00 a.m.
5. Kihipuka 6:00 a.m.

Missing from Fornander's list is ‘noon’, kau ka
Iii § ka lolo, “The sun stands over the brain,” or
awcakea (3, ‘belonging to’, or 'in the manner of’,
Wakea, "Space, sky-father’).

Kalliz:00pam.
FIL] 900 p.m. PILTPUKA 3:00a.m.
~ e
\ 7 '
KIHI N KIHI PUKA
500 pon, // 8:00 a.m.
s
300 p.m. 9:00 a.m.

KALU KA LAIKALOLO
12:00 a.m.

A close parallel to the Hawaiian night clock is
found in Cambodia: “The Cambodians divide the
day into two parts of twelve hours each: the part
lrom 6 a.m. to 8 p.m. is day, and that from6p.m. to
6 a.m. iz night . . . the night is sometimes divided
into four watches of three hours each: the first
from sunset to 9 p.m., the second from 9 p.m. to
midnight. the third from midnight to 3 a.m., and
the fourth from 3 a.m. till daytime, t.e., 6a.m.™

From the midpoint of the night to the midpoint of
the dav. Kau ka la i ka lolo (the-sun-hangs-over-
the-brain). the equivalent time between two Kihi
elapses, Since the Hawaiian day began at midnight,
the “quartering” of the clock at night should have
continued through the daylight, Late afterncon
was called ‘aninala, ‘the declining sun’; evening
ahiahi \< Malay rabi ‘evening’). Kihi ‘corner’ sug-
gests an angular shape to the clock. Pili means
‘close to', therefore pili aumoe ‘close to midnight’
(aumoe; pili puka ‘close to sunrise’ {puka}.

Logic compels one to regard the manner in
which these lerms are used, because they suggest
that the moon was not a reference for the night
divisionz of the clock {per Taylor), Midnight was
referable to the Mitky Way or any comparable set
of stars crossing the meridian at midnight, atluded
1o as e Juedi b Fa, ‘the fish has turned’. Tt was the

regularily of the sirs setling and rising that deter-
mined the points of Kilii in the evening and in the
morning. The moon rises and sets at different
times of the night and is not visible at alt at Mk
(cut-off), the concluding phase. [tis thesun, not the
moon, which regulates the clock. Hana'ao 'dawn’1s
named for sunlight (ao), for the streaks which like
the spines of wana (sea urchin) radiate through the
clouds at daybreak.

While the moon phases were used to determine
the length of the lunar year, they were apparentiy
not the sole means of calculation. The Hawaiian
month was a fixed duration of 3¢ davs, irrespective
of the number of lunar phases by which a month
would vary in length. The week was also fixed at
10 davs, the ten-day week being called an ana-
hreln, or a measure {ana) of 10 (hulu). There were
three ten-day weeks toc a month and 36 ten-day
weeks to the fixed year of 360 davs plus five inter-
calary days at the end of Welehu (December),
making 365 days to the Hawaiian vear. A lunar year
of twelve months is 354 davs, allowing 29.5 days
per month and requiring an eleven-day intercala-
tion. According to Nathaniel B. Emerson:

“The Hawaiians evidently hit upon the synodic
month and made it their standard. Their close ap-
proximation to it cannot fail to inspire respect for
the powers of observation and the scientific faculty
of the ancient Hawaiians, It was an easy matter to
eke out the reckoning by omitting the last dav In
every other month, the synodic month being 29%:
davs.™

Let it be supposed, however, that Fornander's
account of the 365-day year ignores the likelihood
of European influence after contact, is there evi-
dence for calculation of the 365-day year before
that time? The evidence from the fundamental cat-
egorv of the ten-day weck is already proof against
late introduction. The obsolete word for ‘ten’,
hudie, as in the word for ‘week’, gnahuln, had been
replaced in general usage by wmi “ten’ (kuni, 10
fathoms’), but the Hawaiians continued to use the
obsolete term hulu ‘'ten’ in the word for week.
Thirty-six ten-day weeks account for 360 days, so
was the five-day intercalation introduced?

“The Polvnesian vear, as stated by Ellis,
Fornander, Moerenhout, and others, was reguiated
by the rising af the Pleiades, as the month of Makali's
began when Hat constellation rosc at sunsel, 1.¢.,
abou! November 20. The approximate length of the
solar vear was also woll known to the Haweailans.”*
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The significant use of the Pleiades as the fidu-
cinl point for the year has been observed in calen-
durs of advanced agricultoral societies:

“it is the surmise that the striking naked-cve
cluster, the Pleiades, must have been one of the
earfiest noted star groups, and it became the first
star proup for providing the fuirly close determ ination
of the bengeth of the year approximalely as 365 days. . .
the rising of this cluster in the evening was d mark
of the coming winter to primitive man, and the
husbandman judged the time of reaping by its ris-
ing, and of ploughing by its setting in very aicient
times: Sirius, Arcturus,” the Hyades and Orion
were similarly equally useful tohim. . .7

The practice has been documented among the
Santal of India: “During the night the time is indi-
cated not only by the position of the moon but also
by the stars and particularly by reference lo the
Pleiades.”™ A similar practice occurs in Borneo:

“« . . the length of the day varies very little in

the tropics, and the native has no means of

observing that variation. He is therefore
obliged to have recourse to the stars or the
sun to tell the time of the year . ., The Day-
aks and many of the less impor tant tribes look

to the stars to guide them. Everyday, as they

know, these bodies rise a little earlier and

some wise man is appointed to go out before
dawn to waich for the Pleiades . .. or Apai

Andau (the father of the day) . . . Dayaks use

the Malay expression ... Only when the

Pleiades are at the zenith do they think if advis-

able to burn and sow. . .8

Studies of the Great Pyramid of Cheops at Giza,
Egvpt, suggest that the structure may have been
coordinated with astronomical time in such a way
as 1o allow prominent stars of ritual or calendrical
importance, such as the Pleiades and the pole star,
to be aligned with the foundation.

Astronomer Royal of Scotland C. Piazzi Smyth
was able to estimate, for example, that the then
pole star. alpha Draconis, was in alignment with
the Descending Passage of the Great Pyramid at
the meridian below the pole in 2170 B.C. when
another very important group of stars would have
been crossing the meridian above the pole: the
Pleiades. Inother words, when alpha Draconis was
visible down the Descending Passage, the
Pleiades would have been crossing the meridian in
the vertical plane of the Grand Gallery at midnight
in the season of the autumn equinox.”

Calewtation of Hhe Hawomitan Calomdar - 23

The helincal orientation of the Pletades o the
first Babvlonian decan and har station in the
echiptic, beginning the year at the vernal equinox
about March 20—21st, means that the Pleiades
would have occupied the first position in the calen-
dar between 2000 and 1800 B.C.. About 1300 B.C.
the vernal equinoctial position was vacated by the

Pleiades and assumed by lambda Arietes, where-

upon that point, although now actually iy Pisces
and soon to be in Aquarius, has since been referred
to as the First Point in Aries. At the same time the
Pleiades were moved to the second month after
the vernal equinox, corresponding to April, or the
fourth decan position (April 20th) in the Babylo-
nian calendar, ,

The aberrant Moloka'i nractice, therefore, of
beginning the year with the Pleiades (Makali'})
ahout mid-Aprit in our calendar may imply that the
Moloka'i calendar at one time was oriented to he-
liacal risings of stars in the ecliptic. It would also
mean that on Moloka'i the beginning of the year
may have been oriented to the vernal, rather than
the autumnal, equinox.

The nearest relative in Oceania to the Hawaiian
systemn of reckoning by ten-day periods is the Mi-
cronesian svstem observed in the Gitbert Islands.
The apparent movement of the sun to the north-
ward and southward of the equator was carefully
noted on Butaritari. The sun was said to pass
through 36 “stations” each year. These “stations”
were computed in 10-day intervals but were appat-
ently not named for star positions:

“The northern solstice was determined by the
appearance of the Pleiades, at about 5 a.m. approx-
imately 22 degrees above the eastern hori-
zon. This takes place, in point of fact, in the
neighbourhood of the 25th of June, the true date of
the solstice being 22nd June . . . While the sun was
at his northern solstice, he was said to have
mounted upon his Buatarawa of the north. .. Frem
Buatarawa of the north, the sun’s journey down the
eastern horizon was plotted out into stages of 10
days each. On every tenth morning he was said to
agrive at a new station, which was known by name
to the navigator . . . From Kaitara (Autumnat Equi-
nox) the days were counted off in nine periods of
ten. On the tenth day of the last period, the sunwas
said to have reached his southern loki, or limit. . .
In theory, at this point and thereafter until his ar-
rival once more in the north, the stellar observa-
tion checking his position was now made at sunset
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mstead of =unrise. But in practice, the winter sol-
slice wirs caleulated, not by an evening consulta-
tion of the Pleiades, but simply by the count of
ninety days from the time of the autumnal equinox
... From the southern point again the sun was said
to proceed, by nine stages of ten days each, up the
western horizon until he again reached the
Kaitara, or equinoctial . . . the western Kaitara, or
vernal equinoy, was also checked by a supplemen-
tary observation of the star Antares just before
diwn . . . that is to say, when Antares is about 9 —
12 degrees past the meridian at 5 a.m. . . . and so
from the Bike ni Kartara northward up the western
horizon the sun's stations were counted as before,
the last period of ten days being shortened or
lengthened as the case might demand, when an
abservation of the Pleiades {in the morning once
maore), indicated that the luminary had returned to
his original starting-point, the Buatarawa-meang
... The following is a sketch of the diagram made
by Riria of sticks and pebbles laid on the floor, to
tiustrate the principles set forth above. The sticks
represent the horizon, the pebbles the ten-day

stages ... The circles after the numbers 1-36
represent the pebbles.” 0
MEANG (North
Butlgrawea-meang
10

2° Abalika
3° Naugi ni bieebice
4° Bike nte aitao
5° Bike n uruaki
6° Bike ni birg
7° Bérit riern

Bike manng 3¢ 8 Bike ni kubanei
Hike ni karighaio 24 -\ 9 Mékaieo
Bike s kattera 2350701, V30N 10 Abatei
11° Abantirake
12° Aminneennce
13° Te lake
14° Bike ni baraitna
15° Ababururn
18° Te bike s wari
17 Bike raroa
18° Abataratara

Nov o wrt ni Banarain 367
Béa nl kartee 35°
Dike n rieinana 3§

Te nenna i matangi 337
Rike ni koroa 32°
fike menaiga 31°

N. Solstice

Te manimarve 27°

MAEAD (Wesy)
OREE IMINIVIN

Teatmaremare 267
ke ot g 25°
Teravurn 28

Aba nenpaki 23
Ahcttebae 22

Te kthokiba 21°

To behat 20°

5. Saolstice

15
Bike i Kaoonei-ang
MAIAKT (Seuthd

The principle of coordinating the ecliptic inlo
ten-day intervals between the solstices and

equinnxes is a remarkable parallel between
Oceanic {Hawailian, Gilbertese) and {ndo-
Mediterranean (Babyloman, Egypuian) calendrical
computation, as the tabies on the following page
will attest:

These tables show that the calendars ol the Mig-
dle East and the Indo-Pacific regions had regis-
tered the shift from the Pleiades to Aries at vernal
equinox circa 1800 B.C.. The position of the
Pleiades (Alcyone, n-Tauri), which occupied the
first Babylonian decan at the beginmng of the year
on March 20th about the vernal equinox, was
moved to the second month of the vear {(April
20th), coinciding with the fourth decan of the year
and lunar station Temmenu (Alcvone).

The Hawaiian calendar of Moloka'i. in which the
month of Makal'i corresponds to April reflects
previous knowledge of the movement of the
Pleiades away from the vernal equinox by approxi-
mately 30 days. indicating a comprehension of as-
tronomical time at a level of competence compara-
ble to that of the astronomers ol civilizations of
four thousand vears ago while lacking the advanced
technology and mathematics of those cultures.
Commentators mav continue to accord the Hawai-
ian calendar the dubious honor of being tunar, but
the Hawuian calendar was in reality a composite
calendar with three bases of coordinated calcula-
tion: the lunar (13 months X 28 davs + 1 interca-
lary day = 363 davs): the solar (38 ten-day
weeks + 5 intercalary days = 365 davs: the
equinoxes and solstices), and the sidereql, comput-
ing from one vernal or autumnal equinox to another
by stars or constellations. Reckoning timwe by the
sidereai calendar would explain why the nmmnes of
Hawaiian months are primarily for stars in the
ecliptic, and accurate implementation of it for the
purpose of navigation must forever rank as one of
the Polynesians’ finest intellectual achievements,

STRUCTURE OF THE WA CANTOS

It i1s important to consider the chant’s sixteen
subdivisions, or cantos called + 7. The theme of
time in the chant is structured upon the arrange-
ment of these cantos as divisions of time. wa,
meaning “age’, “era’, "epoch’, or ‘period’ for which
the numerical components once ascribed are no
longer known,

The secondiry meanings of wd as “showt’ or
'sound” are also mvoked, not merely because the
wed were “sounded” in chanting but also because







Babytonian Decans (1800 B.C)

Nisan (20th Mareh)
Vernal Equinox
Aries

{30th March)

(10 Aprib)

Tvvar (20th Apri)
Taurus

{30th ApriD)
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36 Decans

28 Decans/Lunar Stations

1. Dili-gana (Iku, Water Channel/
Alpha Arietes)

1. Alpha Lyrae

1. Capella/Auriga

2. Dili-bat (Nabat, "She Who
Proclaims’)

3. Apin (Ansara), The Channel;
Beta, Delta, Kappa Aquarii in
lunar station Apin {Delta, Beta,
Kappa Arietes)

1. Muia (4th Decan)

1. Lambda Arietes, Firstn
Aries, 1800 B.C., now in
Pisces

2. Mahru-sha-rishu/Aries
3. Arku-sha-rishu-ku/Alpba
Arietes/Hamal 'Back of the

Head of Ku'

4. Temmenu/ Alcyone/Plelades

2. Sugi (Alpha Carinae/Argo;
or Alpha + Beta Librae, The

Chariot Yoke; 5th Decan)

in Taurus '‘The Foundation
Stone’; Zappu/ Pleiades "tuft

of hair’

5. Pidnu-sha-shane, Tku;
Aldebaran/Hyades in Taurus;
Pidnu-sha-shane, name of the
zodiac; Gud-an-na/ Hyades.

f.unar Stations 1 2 3 4
Surnero-Akkadian  Aquarius Alpha Pegasi/ Beta Arietes Pleiades + Aldebaran/
Markab Hyades
Lambda Arietes Aries Alpha Arietes Alcyone/Pleiades
Babyvlonian (Nisan/20th (30th March} (10th April} {Iyyar/30th April)
March)
Beta + Lambda Alpha Ceti/ Pleiades Theta Taurii/Hyades
Egvptian (Gamma Arietes Menkar
Reta + Gamma Epsilon +Delta
Arabian Arietes + Pi Arietes eiades Aldebaran/Hyades
Beta + Gamma N
Hindu Arietes Aries Pleiades Hyades
Micronesian/ Alpha Arietes  Pleiades Aldebaran (Un,Ul,  Aldebaran + Orion's
Polynesian - (Ku/Lamotrek, (April, Moloka'i  Wuun/Lamotrek, Belt; Jenywen
Micronesia) Hawaii/ Makali'i; The Penis, {(Micronesia) Rigel
June, Mweriker, Micronesia)/ in Orion; Un-Allual
Micronesia)/in  in Taurus (Mortlocks), Aldeb-
Taurus aran + Orion; July-
August
Chinese Alpha + Beta  Aries; 17th Pleiades; Hyades; 19th lunar
Arietes: 16th  lunar station 18th funar station
lunar station station  °

Data from Johnson, 1974:28; Gleadow, 1969:163; Allen, 1963:391. ¢
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The Spider Ecliptic'in the Pacific and the Role of the Knotted

Cord in its Distribution

Rubellite K. Jonnson
University of Hawalt

Background
This paper is designed as a sequel to “Implications of the

Diatribution of Native Names for Cotton (G ossxgium spp.) in the Tndo-

Pacific," {(Johnson, Rubellite K, and Bryce G. pecker, Asian Perspect-

ives, Vol. 23, XNo, 2 {(1980): 249=-307).

The above-mentioned paper enlarged upon the work of 8. G. Stephens

{"Polynesian Cottons,” Annals of the Missouri Botanical Garden, Vol.
50 (1965): 1-22), who broached the indigenous Polynesian knowledge of
and use of Gossypium cottons before European «=ontact times. He docu-~
mented East and West Polynesian terms for cotton which revealed a pre-
contact, ancient association {in Polynesian languages with tinder, as
for m;king fire with the fire-plow. 1In the Marquesas, especlally, ob-
servers had noted the indigenous Marquesan tool for ginning cottoen,

and Stephens concluded it was unigque there, that no antecedent arti-
fact could be found for it from either east or west. The cotton tinder
was also kept in a bamboo tube {pukohe). On both sidgs of the Pacific
South America and India show the earliest dates for the use of cotton
in rextile manufacture:

“The 01d World dipleid (n=13) cultigens G. herbaceum and G.

arboreum were domesticated in association with spinning and weaving
in Southwest Asia {(Santhanam and Butchinson 1947:89-91), where cloth
fragments were found in the remalns of the Harappan civilization of

the Indus Valley 2300-1700 B.C. (Vishnu-Mittre 1974). In Tehuacan







Vailey, Mexico, domesticated cotton, probably G, hirsutum, has been

dated to 3500-2300 B.C. (Swith and Stephens 1971:167). From Peru

comes the oldest known artifact of cotton, 2 twined textile from the

Andes dated 4550-3100 B.C. (MacNelsh 1977:780), and cotton remains

from coastal Peru, that have been dated about 2300 B.C., may represent

"an early stage in the domestication of g;wgﬁigggense (stephens and

Mosely 1974).
"The geography of ancient cotton technologies sweeps almost

around the world, eastward from East Africa and the Middle East across

the Pacific to the New World, The New World cottons, G. hirsutum

(*upland™) and G. barbadense ("Egyptian”, #“gea Island") are tetra-

ploid én-26} and have proven vastly superior 1in modern cultivation

to the 0ld World diploids, which have been displaced to relic¢ or curio-

sity status by the New World coétons almost everywhere but in India,

even in traditiomal cultivation™ (Santhanam and Hutchinson 1974:97;

Phillips 1976; in Jehnson and Decker, 1980:249), {(See map, page 4.
Since the 1980 paper, K. D. Sethna has revealed 1n his recent

work on cotton archaeology the antiquity of Gossyplum in northwest

India:

ey vations at Mehrgarh on the Bolan River in Central Baluchis-
ran have uncovered a series of agricultural settlements more than 3000
years older than Mohenjodaro and there in Period 11l dating back to
the fifth milleﬁium B.C. scme seeds of cotton (Gossypium)} have been
found. Jean Francols Jarrige and'RichardIH. Meadow write: 'The
cotton seeds were SO poorly preserved that Constantini has not yet
been able to determine whether they came from a cultivated form of
the plant. Their presence {n associenion with the seeds of other

cultivated plants near a structure apparently used for storage, however,







suggests that cotton was indeed cultivated by the farmers of Period
I1 at Mehrgarh because they prized either its fiber or its oil-rich

seeds'...Bowever we can hardly postulate a parity between the cotton

of Mehrgarh and that of the Harappa Culture. For the latter we have

unmistakeable evidence. For the former, despite what Jarrige and
Meadow urge, thece is a large questionmark. The presence of the
cotton-seeds in association with the seeds of other cultivated plants
near a structure éeeming to have been a storing-place does not aute-
matically prove 'that cotton was indeed cultivated.'...The last word
on Mehrgarh can onoly be in view of the charred condition in which
hundreds of cotton-seeds were found in a hearth” (Sethna;‘K.D.,

Karpasa,in Pre-historic India, 1981:18-26).

"Hundreds of cotton seeds,..found in a hearth,” should mean
something, as seeds do0 not pile up of themselves unless someone put

them there. Nevertheless, the earliest cotton textile is still from

South America.

Discussicn

My toplic concerns the probability of diffusion in trans-Pacifice
culture contacts between the continents of Southeast Asia and South
America, That this diffusion would penetrate through the insular
Pacific creates of the island groups a maritime corridor through
which some process of culture exchange must have taken place, Culture
and language diffusion acress the Bering Straits.between northern
Asla and the Americas 1s already well-established and may reasonably
be expected, but trans-oceanic means between the hemispheres and
within the tropics, except for the well-known sweet potatoc transfer,

has been slusive.
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I shall avoid, however, linking Polynesian culture and language
origins directly with the Americas while chancing the likelihood of
cultural encounter, perhaps indirectly, at some time between Polynesia
and Central/South America before European contact in the l6th century
A.D. With respect, especially, to the dispersal of cotton (Gossfgium
spp.) and the ethnography ﬁf cotton manufacture, there is a noticeable
similarity between some cotton words found om the continental extremes
of the Paclfic rim. From the standpoint of fiber technology alone,
and its universal antiquity {n the history of mankind's experimentation
with fire, and also with weaving, the "faint echoes”" we hear from the
sounds of such words in India and Southeasé Asia reach across the Pac-
{fic Ocean from the direction of South America. Are they indigenocus,
independently derived within those‘languages, or were they taken there?
Were they, in & process of culture exchange, absorbed in some brief
encounter during the same time when the sweet potato came away from
the Americas in Polynesian voyaging canoces?

We may consider here some of these words: Crau (Austroasiatie)

bae ~ pal (Gossyplum spp.); paccavatam {(Dravidian) 'cloth' and Eaggi

1

‘cotton eclotht; aca (Quechuan) 'clothes’, *bad {Proto-Mayan) ‘to

spin thread' (See more of this data, excerpted from che Johnsen/Decker
article, as appended on pages 6=7 intra.s.

Given the widespread gecgraphlc dispersal of cotton (Gossypium
spp.) between the Indlan and Pacific oceans, and the evidence cited
by Johnson and Decker for the anclent relationship between Indo-Iran-~
{an/Austroasiatic and Austronesian kap3s 'cotton' (Cossypium spp.)
and its presence in Polynesian kafa {(Tongan) 'aha (Hawaiian) 'cord,

sennit', is it sensible to lock out diffusion of terms which more than
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TABLE 5. AusTROASIATIC FORMS FOR 'CotTON” REGARDED AS LOANS FROM INDO-ARvYAN

LANGUAGE wakD |

Khiper {Modern Standard} e{r)sbah Jarel 19749} .:
kappiss Mapbaahs <Pili kappisa; Sanskrt karpise .

Kok kabas {Previuski 1829} '
Kanco kopas {Cabaron 190%) :
Bahnae ka'path {Guilfeminet 1939)
Stieng pahu {Thomas 1969) :
Sedang kopd {Cabaton 1904} i
Sud 1apa (Cabaton 190%) '
Seoved i Yuas (Cabaton 1905}
Pear koas (Cabaton 1905}
Crau pad, bl {Burrow }946:5)

266 |
|

TABLE 12. DaaAviDIAN Forms FOR ‘CLOTH AND "CLOTHING

LANGUAGE WORD Glug |
Tamil kuppicam ‘cost, bodice, jacket’ (Burraw wnd
Emeneau 1961)
Malayslam Tuppiyam “jacket, gown, robe’
Kot kapaicm (upact-) ‘coat, men's speciat dancing Jdress
with full skart’
Tamit pacCIvR{um loag picce of cloth used 23 2 blunket,
bedsheet, or sczeen’ {Buriow and
) Emencau 1961:4%5) .
Malayalam paccavaiam :
Kots pacad, pacar I
Kannada paccavaiis i
273 !
|
‘TABLE 22. Dravinian Worps For ‘Heamp’ anp ‘CortoN’ .'
LANGUAGE WORD GLOSE i
Malayslam panti "hemp cloth’ :
patiu .
Kannsds pali ‘cotron’ |
pacti ‘cotton” ‘
Kannada pafii ‘hatt of cotton Frons which thegad s
spun’ .
Tamil pasici ‘cotton clivh’
paficy ‘et vuslion' . i
Malsyslam peiifi “cution’ :

Tods poi ‘eotton blossom”
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TABLE 35. SOUTH AMERICAN InDtaR ForMs FUR 'CLOTH

| ARG AGE

Nnca (from Mayan)

Avmars {Lake Titkads,
Rolivie}

{uf. Goatira)

tof. Miskite, Nicaragua and
Haonduras)

Oromian {Mexrico)

Visca (from Mayam)
Quechuan (Bolivia}

Yana {Cuzeo, Proto-
Ametindian, Fox)
Quechusn

woas Grass
P dl ‘cloth’
polikaie ‘vati<olored textiie’
mawikald ‘cotton’
sibarus rwi-la *Bark of cotton <loth
wiapped around
iouny’
pabny “shist!
pe ‘to weave'
pafiurio ‘cloth’
péda ‘clothey’
‘ol - bads ‘maguey-, hemp-
pts ™ ptalz cloth’
oy
bédi

aHIRUCE

(Campbell 1972:189
(1.4 Barre i918:107)

(Table 34}
{Hesth 1950:2)

{Newman and Weitlangt
1930:18

(Campbeft 1972:139}

{Bills, Vallero, and Troiks
19497}

{Marieson et 2l 1972:51,
64}

TABLE 36. AMERICAN INDIAN ProTto-Forms CONNE

CTED WITH THE SPINNING OF THREAD

Mroto-Mayan

LANGUAGL WORD GLOS3 SOUNCE
Mayan-Chipaya {Bolivia} 1paht “a spis threxd' {Olson 1965:35)
~ Uru-Chipays spahtd ‘to spin thread' (Olson 1965:1%; Stark
’ {1 - obiect referent) 1972134
{4 - noun classifter}
Chipaya tad?
Chol bt
Yungs pad ‘lo spin thread’ {Pre-Canguest Pens,
Chimu culture)
Proto-Msyatihipays mxpihd
el







likely accompanied the technology jnvolved with its uses? Isn't

{+ sheer lack of courage to avoid the possibility consigning every

aspect of correspondence just 0 chance?

Let. us then consider bdoth the artifacts and the processes

(i.e. verbs of weaving, tying, etc.) which gurround the distribution

of pyrotechnology and weaving., If the geographic dis;ribution of

these related cultural factors also demonstrates an equivalent sweep

between the Indian and Pacific oceans, passing through insular

Oceania also, the argument from diffusion as 3 factor in culture

transmission between the continents of the Pacific rim through the

maritime corridor of Polynesia beccomes more admissible, notwithstand-

ing the greater probability we may always assign to continual influ-

ence trickling from tribal migrations and language borrowing from

north to south in the Americas.

The artifact to be considered here is the knotted cord, in

Ineca Peru called quipu, in Hawaii hipu'u (or leu'u/nIpu'u). in

Indonesia terbuku tali, and in India the grantha lipi. {The latter

knotted cord was regarded by 19th century scholars as an embryonic
system of writing practiced by adhereats of the Kamphati sect, mem-

bers of which also lengthened perforated earvr lobes, an item of cul-

tural practice widely dispersed between India-and the Pacific and
still practiced by navigators on Puluwat atoll {(Microcnesial,
while to the west and east the lengthened ear lobes may‘be seen in
megalithic stone sculptures of India and Southeast Asia/Japan
well into Buddhist times and most prominently in the silent heads
and split ear lobes of Rapa Nui (Easter Island) stone statues).

Scholars of writing systems (Divinger, Wuttke, Lacoupevie) in

the 19th century regarded the Peruvian quipu as a late introduction






into South American Indian culture, despite claims Lo its origination

there: V1t was said that the later art of reckoning by quipus, notted

{(Mythology of All Races,

and colored cords, was invented at Tampu~-Tocco™

vol. l1:217).

civen the widespread distribution and antiquity of the knotted
cord in Asia and the established chronicling of 1ts uses in the
earlies:iﬁhinese written records, Lacouperie, a late 19th century
scholar, grouped the existing traditions of the knotted cord, including
the Peruvian quipu and Hawailan/Marquesan samples, into one cultural
continuum across the Pacific from northern Asia to the Americas. To
quote him:

"polynesia was the way through which apparently the custonm of
knotted cord records reached the new world. The remarkable instance
of dissemination we have to quote further on about the Easter Island
inscriptions is highly suggestive of such a fact. .It is by the

Peruvians that the cord system of mnemonics was carried to rhe greatest

perfection and the name of quippus they gave to them might be taken

as a generic.appellative for the system” {Lacouperie, Beginnings of
Writing, 1894:14-15). |

He also cited the Hawaiian hipu'u knotted cord as evidence for
this inference, notwithstanding antecedent examples in Indonesia and
Asia} quoting the dgscription of the same by Tyerman and Bennet:

"The tax-gatherers, though they can neither read nor write, keep
very exact accounts of all the articles, of all kinds, collected from
the inhabitants through the {sland. This {8 deone principally by one
man, and the register is nothing more than a line of cordage from four
to five hundred'fatﬁoms {n length, Distinct portions of this are allot

to the various districts, which are known one from another by knots,







loOps; and tufrs, of different shapes, sizes, and coloxs. Each

taxpayer in the district has his part in this string, and the
number of dollars, hogs, pleces of sandalwood, quantity of taro,
ete. at which he is rated, is well-defined by means of marks, of

the above kinds, most {ngeniously diversified. It is pro&able

that the famous quippos, a system of knots, whereby the records

of the ancilent Peruvian emplre are ¢aid to have been kept, were 3
gimilar, and perhaps not much more comprehensive mode of reckoning
dates and associating unames with historical events" (Tyerman,

pDaniel and George Sennet, Voyages and Travels Round the World...

Retween the Years 1821 and 1829, London: 119). We note, by the
addition of "dollars” and tgandalwood” that the Rawaiian hipu'u
knotted cord was still being used in post-contact, post-missionary
times).

(Persons desiring more information about the decoding of the

Inca quipu should consult Marcia and Robert Ascher's work, Code

of the Quipu, A Study {n Media, Mathematics, and Culture, University

of Michigan Press, 1981),

Lacouperie's inference that ghe knotted cord system in Inca
culture came from Asia through Polynesia was based on a common observ-=
ance that the earlier native American string devices from North to
South America, as embryonic writing/message systems, were tally cords
strung or netted together with pebbles and maize beans for counters,
per Wuttke: “3e£ore the time of thetir acquaintance with the Quippus,
the Peruvians used in the same pebbles or maize~-beans of various

colours” (Wuttke, H. Die Entstehung der Schrift, in Lacouperie,

1894:11). Contemporary scholars (archasoastronomers, mathematicians)






iadicate that decoding of the Inca quipu is confined to samples post

1400 A.D; Pre-Columblan sanples have not yet been decoded.

"Quipus remain undeciphered as to content, but their structure,
thelr grampmar,

...Quipu, which 1s the Quechua word for knot, is the term that the

L
Incas used for their knotted string mnemonic devices. Several

early references...suggest their broad use as data ratrieval systems:

for recording history, £or census information, for treasury data, and

for law court records. Also, 16th century drawings of quipus exist

that by visual association, at least, link astronouy and quipus"”

(Conklin, William J.,"The Information System of Middle Horizom Quipus,”

Institute of Andean Studies, Berkeley, California, in Ethnoastronomy

Ameri{can Tropics, New York Acadeny of

and Archaecastronomy in the
Science Annals, Vol. 385 (1982): 261-262).

*{Note: The above passage i1s j{liustrated by Figure 1, drawing

and text by Waman Puma, dating from about 1600 A.D., with translation

by Conklin, showing an astrologer-pocet carrying a quipu in his left

hand and a forked staff im his right hand):

"And our Astrologer/Poet!

Who knows of the rotation of the sun,

And the eclipse of the moon,

0f the stars and comets,

0f the hours, the Sundays, the months, and years

And of the four winds of the world
And of the planting time for seeds for the food,

Since time immemorial...”

At last, we have arrived at a place where the conatent, in this
instance from Peru, of the knotted éord (including a forked staff)
concerns the reckoning of time. Lacouperie's history of the cord
in Asia and Indonesia mentions measuring of time by passage of the

observed celestial bodlies, as typical of Formosauns (Western Pacific)

and the Sonthals of India (Indian Qcean):

and their mathematical syntax can be clearly appreciated







"a recent account of Fformosa states that the aborigines ignore

writing. 'They have not even any means of keeping time, and when

they have made an appointment for any date, their only means of keeping

3 check on the days as they pass is by means of 3 tally of stones or

grass, Qne stone or one knot in the grass representing 23 day"...
"Such is also the case with the Sonthals of Bengal. 'Their
accounts are elther sotches on a stick, 1ike those formerly used by
the rustics for keeping score at cricket matches in country villages
{n England, or wnots on a piece of grass string, oT a nunber of bits
of gtraw ried together...I will remember my astonishment while trying
my first case between a grasping Mahajun and a Sonthal, when I ordered
them to produce thelr accounts...the Sonthal produced from his back
halr where it had been kept, I suppose, for ornament, a dirty bit
of knotted grass string, and threw it on the table, requesting the
court to count that, as it had got too long for him. Each knot rep-
resented a rupee, a longer space between two knots represented the

lapse of a year’" (Lacouperie, 1894:10, 14 from E. J. Man, Southalfa

and the Sonthals, 1867, Calcutta).

The knotted cord as a rime piece, or tally of time, is also
documented from the Pacific:

nptypville spoke of natives im the vicinity of New Ireland as
being voyagers to somé extent. They made voyages of 10 to 12 days
to some land inhabited by people of a much lighter colour than them-
selves, and there obtained garments covered with designs...0n onqe of
these occasions they brought back one of these tight-skinned folk, a
woman, who taliied her days of absence from home by tying knots in

some fabriec tHat she wore round her neck. We know that the natives






of the Cartoline, pelew, and Hawaiian groups formerly employed the

quipu, or knotted cords as mnemonic aids to memoIy. and that the

same aid was in use among POlynesians generally" (Best, Elsdon,

Polynesian Voyages ., 1954 :60) .

The observation, then, among prominent scholars of language

and culture of the 19th century (Lacouperie, etc.) claims an anti-
quicy of wide-sp:ead knotted cord notation,_as‘cf reckoning and
tining quautification through a system of early measuring by knots
and qtringed objects that is impresgsive for its broad range af dis-
rribution: from Northern Asia across the Americas (Tibet, north
of Tibet among the Yang Tung, south of Rhoten; Siberia, among the
Bratyki and Buriat; {ato Peru {(Inca), where Lacouperie insists on
Polynesian cultural influence; Southern Asia (India); China*and Japan;
the offshore islands Hainan (Li people) and Formesa; eastward into
the Ryukyu Islands, a northern Pacific rtoute, then southward into
Timor (according to Chinese records of this area, circa 1618 A.D.),
penetrating sagtward, perhaps earlier, through .Polynesia, of which
the Hawaiian knotted cord hipu'u afford the most comparable_artifact
to match the coloured Peruvian quipu by descriptlion 1f not by survi-
ving example, 2as of the Margquesan knotted cord.

1t is in the heart of Indonesia, however, where the tally strings
and notched stick devices Gwhich replaced the tally strings)
reach an interesting level of time-keeping, {ndicating a more scien-
tifiec approach than mere tallying of days (arithmetical notation
as cumulative reckoning):

"The Kenyah (éorneo) sun dial (tukar do) measures the noon-day
shadow by means of a measuring stick (asu do)...the stick lies along

x(Note: See Addendum, page 62 iantra).






)

the extended arm, the notches corresponding to certain regions of

the arm and hand...sonme of these spaces correspond €O positions

along the arm where strings ha

ve been tied®*, indicating when, accord-

f{ag to shadow iengths, it is time for planting” {("Addendum to Mr.

Hose's ?aper On Methods of Reckoning Time," in Royal Asiatic Soctiety

No. 42 (1904): 201-210. *{(This {g a combination of the notched stick

and string as a further development of a rule of measure into gnomonic

employing observation of and

strategles for shadow-length measuring,

vnowledge of the sun's apparent course during the yearl, i.e., the

ecliptic).

#rhe Kenyahs and Kayans judge the seasons by the sun, and the

method they adopt displays a wonderful knowledge of the precautions

to accuracy. The Kenyahs measure the shadow cast at midday with an

instrument the Greeks would have called a gnomon. It i3 a pole set
up near the village, guarded by 3 fence to keep awajy mischievous chil-
ren and animals. In height it 1s more than a fathom bY the span of

the thumb and first finger. A pilece of strigg_weighted ar each end

and thrown over the top shows when it 18 perfectly upright.* The

length of the shadow ig measured by 3 stick called 'asu do' which 1is

marked with notches gradually approaching ouneé apnother more closely

as they get further from the pole.” *(Note: i,e., 3 plumb bob, to

find level}.

“The interval between successive notches represents the change

in the length of the shadow in three days. Midday {s known to be the

time when the shadow cast by the sun is at {rs shortest, and the

Kenyahs are also aware cf the fact that the direction of the shadow
at noon, though sometimes to the north and sometimes to the south,

{s always in the same straight line. _The Kayan method, which differs






i

more in practice than in theoTVy from the Kenyah, is to let. . ia a
beam of light through a hole {n the roof and measure the distance
from the point immediacely beneath the hole to the place where

the light reaches the floor. Their measure is a plank,_made level
so that round discs do not roll on it, and fixed in position by
chocks placed at the gide. This shows that they know the sun to
Ibe always due north or due south at noou.”

"rhe best time for planting has not arrived until the nooaday
shadow is the length of the forearm from the tip of the fingers to
the inside of the elbow.* When the shadow is less than the length
of the hand, sowing is not likely to prove very produc:ive..(dther-
wise the Kenyahs care nothing about the héavenly bodies'" (Dr. Hose,
"Computing Tiﬁe {n Borneo," Journal Straits 8ranch, Royal Asiatic
Society, No. 42 (1904): 4-5. *(Note: thisg is the cubit length,
from middle finger of the extended arm to the elbow, roughly half
a yard).

This represents a point of departure for the use of cordage as
a stretching cord to find level, i.e.,, the pilumb line, rather than
the knotted ¢ord, but obviously a related device for telling time,
not by arithmetical notation but by caleulation of the rotation of
rhe sun (i.e., diurmal observation) versus revolution of the sun's
annual passage (i.e., the ecliptic), by shadow marks.* #(i.e.,
rhe analemma}.

The stretching cord 1is alsq well~documented for Hawall as

. .
the ahaku or ‘aha hele honua connected with ritual ceremonies forv

squaring corners of sacred houses on the heiau temple ground, and

therefore for finding level and center (pikoc, "navel’, as of ka







s

piko o ka honua, 'navel of the earth', meaning also ‘placenta’ {honua),

i.e., place of maternal connection, birth; therefore, the local

mepridian, latitude).This $2ha hele honua is a lashing, 2as well, used

on the voyaging canoe, 28 for tying the canoce fl1oat, or ama, to the

iako connectives that are in turn lashed to the hull (wa'a, body).
The fore and aft parts of the ama were rermed kapua'i meaning tfoot',
as of ‘the measuring foot, so that crossing the equator (ka piko o

ka honua, terrestrial equator) was in Hawaiian called a “trampiing”
(ke'ehi) over the *diaphragme (houpo) of Rine” (i.e., the equator).

With respect, then, to this wgtretching” Polynesian cord, the

*aha hele honua, as used for house, temple, and canoe construction

measurigg. rhe tradition of measuring cords acquires an additional
dimensi;n commensurate with the engineering/carpentry trade of finding
strafghc lines of alignment and support between the structural elements
of building, adding also tension and flexibility of lashing cords
to wood en masse (volume and stress factors), and cbtaining level

and center at the base of any structure. Squaring of house corners

to right angles by use of the ¢ahaku and 'aha hele honua attests to

Polynesian expertise in making the sides of a building equal and parallel
rather than to the meaguring of time, using the same rool. We may
find the practice of these atts comparable to the craft, then, of

the Greek arpedonapt:

"] have listened to many men," said the Greek philospher Demo-
kritos,"but no one has yet surpassed me in the construction of flgures

out of lines accompanied by demoanstration, not even the Egyptian

arpedonapts, as they call them. Now the word %FWIs}Vdﬂﬁasis act
Eqyptian but Greek. It means 'eord-fastener,'; and it is a striking

coincidence that the oldestlandian geometrical rreatise is called






the Sulvasutras oOr trules of the cord.' These things peint o the

use of the rriangle of which the sides are as 3, 4, 5, and which

has always a right angle. We know that this was used from an early

date" (Burnet, John, Early Greek Philosophy, 1958:20)..."the so-

called Pythagorean triangle 1s the applica:ion...the very name

<
‘hypotenuse' (V?OFELVOV"O&_ ) affords strong confirmation

of the intimate connection,..it means literally 'the cord stretching

over against,' and this is gurely just the rope cof the tarpedonapt’
{(1bid.:104).

_The céeremony of the "stretching of the cord” in Hawalian
temple rituals provided for the high chief and the high priest to

nter at night before the central sacred house, the hale wai'lea,

the dimgnsions of which were a cubit aeep. a cubit wide, by two
éubits long (i.e. 18 {inches by 18 {nches by 36 inches , the Hawaiian
cubit, ha'ilima {elbow extended to middle f{nger, 1.e., the forearm
measure, equal to half-a-yard, about 18 {nches) and there to stretch

the 3hak§ or 'aha hele honua. 1¢ this 'aha were not found, then

the temple tabu could not be relaxed (ho'omahanahana) and could

vremain in effect for a long time (Male, DAvid, Hawaiilan Antiquities,

1951:161-162: 1'i, John Papa, Fragments of Hawaiian History, 1383:

14-35)1

"1nq the narrow passage back of the drumhouse (hale pahu) and
at the end (kala) of the house called mana* was a small house called
waiea, where the aha cord was stretched...The fourth house, called
the Hale Wajiea, was & small one between rhe Hale Umu and the Hale
Pahu. It was twice the length of the distance from fingertip to

elbow in length, 1its height and breadth being half rhat measure. Two






images stO

and kahuna conducted their

od before it on eflther side of the opening, and the king

' aha services at the right side of the

cpening, in the dark the night before the bir&s began to_twitter."

We are left so little by native Hawaiian scholars about the

particulars of these ceremonies,

although prayers uttered in these

building ceremonies for temples of human sacrifice (i.e., RKu wat

heiau, po'okanaka 1uakini types) contain repeated references ta the

cord ('aha) and the sky, suggesting an adjustment between the alloca-

tion of sacred space 1imits to the sacred houses of the heiau, per-

haps coordinated with time {(sidereal, solar, lunar):

Pule Ho'owilimo'o

(Prayer to Tewist? the lizard)

Hauli lani ka aha ka apipi
9 Kane

0 Rane ulu lani, hakoikeol
ka lanti,

Lani ku, ka alana o aha
ula hoowilimoo

Moo lani, moo lani acvkuku
ka honua

Ua wela ka hoku Kaelo
1a Makalili, '

Ka asvhuhu paina

0 hoowilimoo ka aha nani

Nani Kukulu o Kahiki#*

Ua nani ka aha,

Ua moe kaoo ka leo kanaka

£ kai ka aha no ke alil

He aha noa, he aha lele

He aha kapu, he aha ku
Kulia ka aha no ke alif.
A make ka hoa paio.
Kulia ka aha no ke alii
A lu, a ola, ola ka aina
la oe Kane, ke akua ola!

E ola fau, ia (Mahoe} ke alii!

Ua noca! Ua kai ka ahal

®{Note:
cord;

From heaven fell the aha to the spot .
favored by Kane, .
Kane who arched the heavens, mottled
with clouds the whole heavens,
Gift of the sacred red aha of hoowilimoo
of the upper heavens,
Heavenly portent! heavenly portent!
that fills the earth with blessings.
The star, Kaelo, blazes in the season of
Makalid, -
The bitter auhuhu gscorched to brittleness,
Hoowilimoo is the beautiful service®
Beautiful is Tahitdi,
Favorable are the omens for the service.
The voice of the multitude is at rest.
Now must we perform the service for the
king, :
An acceptable service, one that reaches
its end,
A sacred service that shall not fail.
The assembly stands before the king.
His enemies shall melt away before him.

Pour abundance, life, life te the land

Through you, Kane, the god of life!

Life to me, to (Mahoe) the king!

1t is accepted! The service is
accomplished!

taha nani, 'beautiful service'; 'aha means the service and the
Kukulu o Kahiki,

tpillars of Tahici', if.e., cardinal

directions, pillars of the celestial house).






LO

Pule o gai-a-pokea*

0 Ku of the ocean at Tahiti

The sacred ocean,

Sea of the bleached skull* (* a skull filled with seawater)

Take of the sea foam _

That is the brine wherewithal to consecrate

consecrate the ohia, ohia of Kuamu, of the woo
wao, Xuawa, and Kualana .

That the kaei god may make his circuit

About the pavement guarded by the aha'ula* (*red-cord)

obedient only to royalty

#{Note b: The kind of aha here meant {s the cord braided of
auch art, of many colored strands--one of them red, ula--
which was gstretched as a mystic protection about the residence

of an alii with a Kapu..s)

{(Malo, 1951:181) Pule kuwa (For the 1inalina, decorative net
arrangement of cords hung over the ridgepole)

0 Ku in the heavens,
Behold the cord done into the alli-including knot (aha o makuu-

0 Ku of the mystic, wonderful ridgepole {xaupaku) of Hanaledi,
Bind, tie with the knotted oloa

It is the oloca that shall overturn the power

Power 1s wrapped up ip the oloa cord

l,et power go forth to the god image

Cut now the aavel cord of the house mana

Virtue, virtue resides in the knotted oloa cord

That decorates the house of god Kane.

Ccut now the navel string:

Donet! It is done!

(Malo, 1951:184) Xau na auay (thatching)

shove the level of the ground floats the thatch pole,
Lash with a tight locop the uki leaf to this thatch pole!l

Bind and lash the cord firmly
To the back of the rafters of Lono's house!
0 Lono, here 1s a house for you, the house Mauliola:l

...A sacred temple...

{Halo, 1951:183) Pule hulahula (dancing)

Resplendent the heavens, crystalline the earth, mirror-iike

earth's plane,
The Milky Way jnclines to the west, refulgent are the heavens.

The heavens are guarded by the Milky Way...

(Malo, 1951:183) .

dland deities, Kua-

=-like

halala)}






The Process of Tying and Xnotting

Are knotted cords on either side of the Pacific rim isolated,

unrelated artifacts, or {s 19th century scholar Terrien Laccuperie

vindicated in inferring that these artifacts are from a related
process, or from a number of related processes, given the multiple
‘uges of cords with or without knots in various kinds of measuring?

As a particular artifact by itself, the knotted cord in Hawalil
and the other in Peru seenm related in function and in form, but
it would be difficult to relate the two in their number operations.
Assuming that Quechuan numbers are in no way related to Hawaiian
numbers, we would have to say Terrien Lacouperie could seize upon
the like function and appearance, but that would on closer examina-
tion snag on the problem of unrelated languéges. Only in one instance
{s there comparability and that is in the existence of a decimal
system in the caleulations of bo:h-Quechuan and Hawaiian anumbers,
that is, in the use of a base ten as common element:

“"The single most important breakthrough in understanding quipus
remains that of Leland Locke, who, ia 1912, demonstrated that the
quipus he studied were evidently not language, but rather purely
numerical in nature. He also discovered that they used a decimal
counting system of a positional nature, and that the concept of zero
was present® (Conklin, William, "The Information System of Middle
Herizon Quipus,™ Annals of the New York Academy of Sciences, Vol. 385
(1982):263). (The Hawailan system of decimal counting used place value,
with assumption of the zero position in decimal multiples, increasing
by multiples of four)..

For other support we must then go to the verbs associated with






the tying of wnots, and assuming that the tying of knots applies

to other vinds of artifacts and tools, we should examilne in the

related context of fiber technology, words for nand-tied or hand-

woven textiles, basketry, and netted fabrics (i.2., fishnets, mesh-

making). It is in the process of tying, not in the aumber words,

that the sane distribution pattern emerges that was seen for the

extenCl of cotton (Gossyplum spp.) 1o the Indo-Pacific. Let ué

cpnsider the most widely-diétributed form as it appears OVer this

same area. 19 facilitate your view of this distribucion, fivé word

distribution maps on subsequent pages are included to simplify

comprehension. (See maps on pages 20-24)-

Central/South America:

Proto-Amerindian *pTali trope’

(Hatteson,e:.al.,19?2:??) -pri teo roll, as rope’
*pfal .

Mayan/Chipaya (Bolivia) i ‘

Mayan parl tsering, not well twisted’

(0lson, 1965:35)

Proto-Mayan *bal tstring’

Chipaya bal{a) 'co make rope, to twist

cord'

Maya/Yunga/Chipayan

{(Stark, 1972:134,124)

Yunga pal 'ewisted string’

Uru-Chipaya - pazi {to spin thread)

*Proto-Mayan *p g1l

(Note: Yunga, of pre-conquest Peru; language of Chimu culture,.

conquered by Incaj North Peru)
Chipaysa ‘ bal 'to roll up something’
Proto-Aztecan, :

(Lyle, 1978:262-279) *puuli ‘to tie’
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Southeast Asia (Austroasiatic/Austronesian)

Proto-Chamic ]
(Headley, 1976:463) mrai 'thread; silk’
Chamic phray

&
Proto Central North *bray *thread'
Bahnaric
Proto Jeh-Halang bray "
Mnong brai .
Brou ° . prai 'pandage’
Pacoh paral
Palaung phre
Serting bri

Austro-Thatl . :
(Benedict, 1975:257) *(n)p(r,l)ali{s) teord, string, rope’
(recons:ructed form)

The distribution of the foregoing forms, with bilabial voiced
/b=/ and voiceless /p-/ initial sCops (+ /-rif. /- ali/,
/-ala/ (Ceuntral/South Anerica) 'rope, string, to make/twist cord,
to spin thread, to roll up (as cord)' im Proto-Aperindian, Proto-Mayan,
Yunga and bilabial voiced /5=/ and voiceless.fp-l or nasal /=o=/
(+ /-7i/, /-rat/ or /-ali/ (Southeast Asia) io Austroasiatic and
Austronesian (Proto-Chamic/Austro-Thai) i{s interesting since they
srraddle the extremes of the Pacific rim, butr they do not exist alone
for the technology of weaving/cordage. Another related set of forms
prefixed by initial voiced /3-/ and wvolceless je-] affricates before
the stems l-zalil, /-al/, /-alah/, J-alin/ (India, Southeast Asia,
Indonesia) further reflected as je-/ plus /-ari/, /-ali/, /=-ani/
reappear in the Americas north as EZéli {Zuni, Penutian) 'to stretch’
{as cord, weaving) and ts?algn (Mayan, of southeast Chiapas, Mexico)

tried' {in which the affricate has been glottalized).{bnsider the sets:






Amerindlan

4
Tojo Labal {Mayan) - ts?alﬁn 'tied’
(Southeastern Chiapas, Mexico) alan

(Supple:68-174)

Zuni, Penutian (California) % faltl v¢o stretch’
(Newman, 1964:10)

Aymara (Bol;via) ) tardi tsmall cloth, shawl'
(La Barre:87, 117) ' :

i +/ahli - *‘measurement, four
fingers widej wideh
of hand’

Muskhogean (Natchez in r3l 'to weave'
Mississippi, Louisiana)
(Swanton:éG)
' ”

Shuswap (Salish) tal 'qtretch, extend’
(Thompson , 1974:23)
Coeur d'Alene. , t?r 'to stretch out, extend,
(Reichard, 10:95) as hand'
(Reichard, 11:53) tin tye taut'’

tan tarrayed in 3 line’

tinu 'ye tight'

tinut telothes fit tight'
Paco-Tacanan (Macro-Quechua) tani teo tie'
(Suarez, 1973:153) tan
(Protc—Sélish)
(Thompson, 1974:22-28) : ’ :
Columbian, Colville tar tyntie, loosen'
Coeur d'Alene ' tar, tuyntie, loosen
Kalispil taal " n
Chipewyan (Alberta, Canada) tar ‘ro untie a knot'
(Li:131) lar -
Austronesian
Marshallese jalifLif rstring’
(Abo et.al,1976:84) jaljal 'ioosen, unwind'

_ *unsnarl, take apart'
jalil ' tkind of basket'






Austronesian

Tndonesian zalah /dijala/ 'eish net'
(Dempwolff) zarin ‘huntiang net'
(Gorneo) .

Lawangan, Dusun, jala 'fishnet'
Tamuan .
Chamic (Southeast jal _ ‘net'

Asia, con;inen:) Yiel (from jala) .
(Headrey:465) .

Malay 1ala tnet'

Austroasiatic

v/

Sedang cea "net'

(Headley:&éS)

Bahnar jal *net'

Jeh jar ' "

Balang jal "

Stieng, Koho ' j:al "

Vietnamese chiat " .
Bonda (Assam) jaldi "

#(Note: Headley placed this {n "Words of probable Indo-European
Origin";~Sanskrit jala tnet': "It is difficult to determine the
direction of borrowing {n this set. Kuilper (1948:62-64) suggests

that it was borrewed from a Proto-Munda root dada 'matted, entangled’.
Its occurrence in Vietnamese would appear to indicate great antiquity

within Mon-Khmer)

Dravidian (Iandia)

Tamil Yentizavar (:Eliyan) tweavers'

{(Burrow/Emeneau) e

Kannada y3da, jeda *a weaver beglong to the Linga-
. vanta sect’

Telugu jegdra, dengra ta caste of weavers'

Tulu jade, jadye 'weaver, splder’

call tgieve'







Indo-Aryan/Indo-European

Nepalil (Turner) jal 'snare’
Marathi jale 'net'
Orissa .jala "net'
Nepall jali ' thetwork'
Nepali tgri {£) tto tie! (derived from Persian tar)
(Turner) tare 'having a string, wire, band'
tare 'to tie'
Persian - tare angkabut ‘spider's web’
(Arabic) ] angkabut 'gpider’
Nepall tan twarp, loonm’
tani 'sgretching’
tanau 'to pull, tighten'
tana tstretching'
Sanskrit tan 'to spin out, to weave'
(Monier-¥illiams) tan teord, string’
tanaka tcord' (from tan 'to stretch')
tanika :
tan ‘to stretch'’
taatra 'web'
tanti tecord, string' {(fromw tan teord, string’
tantu
Pali vanti (£.) ‘fcord, string'
{(Turner) rantu (m.) ‘cord, thread’
Sanskrit tani 'a string with which garments are tied!'
tail 'string, a kind of ear ornament’

(from 11 'to join, unite', loanword
from Paii, lpi, lyi: lpinati, lyinati

'to join')
Nepali sutari tsering, rope'
sut tfibre, twiune, string'
sutli 'string, cord, strand, twine’
sutlo *piece of string, twine, or gauze'
English suture 'process of joining, by sewing; the
(Davies) material used, i.e., thread, gut;

the line so formed'( Latin sutura)

Proto-Indo-European *syu- 'to bind, sew' (*su- in Germanic
#saumaz in Old English seam)

English sutra 'any of various aphoristic discourses oT
narratives in Buddhism and Hinduism (Sanskrit
sutra, thread, string, collection of rules)







Austronesian (Western)

(Indonesian)
Protc-Austronesian
{(3lust, 1976:47)

Malay
Sea Dayak

(Philippihes)
(Reid, 1971}

*zari
*talgs(i}

talil
tall
tasi, nasi
nali

tall

teord!
"

'rope, string'
It

"t+o make twine'

*to make rTope'

8ilaan, Sarangani, etc.) tstring’
Tagalocg tall "
italdl 'to tie, to join’
Bisayan itala " "
(Formosan)
Saaroa {(Stanley, mss.) tali ‘rope’
Austronesian (Oceanic)
(Micronesian)
Marshallese o e
{(Abo et.al. 1976} jalinlin tstring’
$aljal '1o0sen, unwind, unsnarl’
jali *kind of basket'
Joleaian feotagly ‘to tie'
{Schn,1976) faatali tyrie with string’
Chamorro (Topping) tald *rope, string’
Yap tal ‘rope, string’
Ponape saal ‘rope, cord’
(Melanesian)
Espiritu Sante vetall 'banana string'’
(Codrington,l974)
Leper's Island votall " "

Maralana
Fijian

{Polynesian)
Tongan (Churchward)

Maori (Williams, 1971)

vetal,vetel,ve'el

ndali

putalinga
tari
tari

tari-kakariki
tari~-karakia

n "

*rope, string’

*plantain; cordage plant’

'to plait, to weave'

'sieve; noose for catching
birds'

'4-strand cord’

'B.strand cord’







Austronesian {0ceanic)

(Polynesian)
Maori
(Williams)

Hawaiian
{(Puku'i/Elbert)

Maori

Hawaiian

ri
ripeka
1f _
kall
kalina
nipe'a
nipu'y

mali
mamali
mali
malina

roi

roirol
5513
malo'elo'e

‘to tie!
'vo tie across'

tto lace' (as shoes)
'sering'; 'long vine, spiandle,
spine, roll'

*long vine, as of sweet potato'

'to tie together'
'to tie knots’

'vo tie, as bait to hook'’
'to tie’

'‘string’

‘to splice, as rope’

'knot, bond’
'bind, tie up'

ttayt,firm, straight, as a cord’

'taut, firm, as a rope'

Austronesian {Western)

(Borneo)
Ulkit
Kajaman

{Indo-China)
Atjinese
Roglai

raraki
talei

taloe
ralofi

'rope, string’
‘rope, string'

'rope, string’
It 1]

Austroasiatie

Sakail

Bahnar (So.Ea. Asia)
(Benedict, 1976:13,
26=-27)
Khasi

Khasi
(Rabel~Heyman, 1973:
1024)

sqroi. sgr;y

talei
tplatl

tilay-suwalil

'string'

'cord'

teord!

'rope for plough'







Dravidian

Tamil

Zonda, Destia

talat
talaiyam

irai
inai

gurai, guray

"fastening cord, rope'’
*bonds, ferters'

'thread’
‘to tie'

"to tie, roll up'

'fettersg, foot-rope for climbing

Marathi, Tulu tali
. ' palm trees'
Maratht tala 'fetters, foot-rope for climbing
palm trees'
Telugu netari 'weaver'
neta-purugu tspider’
neta ‘weaving'
Kuwi neh'nal 'to weave'
Kuwi doh'nal 'to bind, tie'
dossali " "
Gondli dohtana 'to bind, tie; weave a fish trap'
Tamil ney__ ‘to weave'
neyu 'a web!
neyuni ‘to weave, as a spider’
Kolarian ney ‘to weave'
Tamil pinal 'to be joined’
sunatl
Austroasiatic
Vietnamese nhen 'spider’
Thal nga’ pya 'to be firmly tied, securely tied,

Niccbarese

Semang

Thai

henden nang

nangan

tightly'
'web!'

"rope’

(nangan 13 a rope used in climbing, for fastening
the ankles together while the inside of each foot

is pressed against the tree)

nang-nang

*snare, net'







Austroasiatic

Bonda (Assam) ﬁugla?j 'ro be folded’
pugla?sa "
apugla Aa "
Austronesian
Proto-Malay benang ‘yarn,lthread'
Tonga lalanga _ ‘to weave'
1alana-a-Matuku ‘mat’
alanga trope, of boat, masts, sails,
oars; tackle, tacking, rigging,
gear'
Samoa 1ala33 ‘weave, plait'
Maori raranga tweave, plait’
Rarotonga ranga tro weave, to plait; to bratid,.
raranga as in sat-vaking’
rangaranga
rangaranga'l tplaited’
Hawaiiano lanalana tgpider'; Great Spider
(Lanalana)
ulana 'platt, as a mat’
nananana tspider’
nopanona tspider; ant'
Easter Island nanai tgpider’

kupenga nanail

'cobweb’

Barito Dayak (Bormeo) tigkilaga? tgpider'
tag kalaga?aj tspider’
Indo-Iranian —
Sanskrit kilanga *mat’
kilinga 'mat’
(kulay~a) ‘web, tissue, mat'
Prakrit tweaviang'

vunag)







The Spider Ecliptic and the Hawaiian "Navigation Gourd" Compass

Iavariably, as we consider the foregoing sets of data, we
should be aware of the frequent association of cordage and weaving
-with the analogy of the spider net strung (or voven) acfoss the
sky. 1In this association the presence of knotting 1s an extensioﬁ
of the knotted cord into a celestial grid, as a netting of suspended
web o; as a basket. This element is perhaps the mest important one
regarding the sets of fiber words connected with weaving, whether of
cloth, or of fishnets, or of basketry.

The spider is the weaver's deity, as Creat Lanalana, "Creat
Spider," is to weavers of mats in Hawaii. This becomes Tukutuku-
raho-nui (Great-scrotum;spidét, an allusion to the belly parts from
which threads are emitted), the sky deity who lets down his celestial
net in which hang the stars at night, while during the day the sun
courses from east to west and during the year north and south. These
motions were plotted on the Bawalian "navigation gourd” compass as
"the pathway of the spider™ {(ecliptic), 1.e. the appareant motlon of
the sun north and south of the equator. Lines marking the pathway
of the sun at the equinoxes and the celestial equator (ke ala i ka
piko o Wakea), the tropic limits anorth (ke alanui polohiwa a Xane,
the dark black road of Kane) and south (ke alanul polohiwa a Ranaloa,
the dark black road of Kanaloa) were burned in {pyrogravure method)
on the gourd compass or "navigation gourd"” described in instructions
given by Kane-a-ka-ho'owaha, counsellor teo Xamehameha the Great.

Mo credence is given to cl#ims by native Hawaiian scholars that this
element in their astronomy, or navigation, was not ianfluenced by

western concepts of the celestial equator/ecliptic coordinate systenm







introduced after American missionary education at Lahainaluna

Seminary (1834).
The "navigatiocn gourd” compass in Hawatli is known from two sources:

Samuel M. Kamakau's original report of Kaneakaho' owaha's diagram

(Ka Nupepa Kuokoa, July, 1865) translated by W. E. Alexander (Hawaiian

Annual, 1891:142-143), and also from Admiral Hugh Rodman s study
of the principles of the use of the navigation gourd im the tradition
of La'amaomao per the story of Paka'a (Rodman, Hugh, "The Sacred

Calabash,”™ Proceedings of the Naval Institute, August, 1927:867-8172).

Let us examine these in chronological order, Ramakau's first (Kane-
a-ka-ho'owaha):

#Take the lower part of a gourd or hula drum (hokeo), rounded as
a wheel, on which several lines are to marked (burned in), as described
hereafter. These lines are called *Na alanuil o na hoku ho'okele'
{the highways of the navigation stars), which stars are also called
tNa-hoku-ai-aina' (the stars which rule the tand). Stars lying outside
of these three lines are called '*Na hoku o ka lewa,' f.e., foreign, |
strange or outside stars.

nrThe first line is drawn from the *Hoku paa' {(North Star}), to
the most southerly of 'Newe' (Scuthern Cross). The portion to the
right or east of this line is called 'Ke ala'ula 2 Kane' (the dawning,
or the bright road of Kane); and that to the left or west 1s célled
+Ke alanui ma'awe'ula a Kaneloa’ (the much travelled highway of
Xanaloa).

"rhen three lines are drawn east and west {latitudinally), one
across the northern section, indicates the northern limit of the sun,

about the 15th and 16th days of the mounth Kaulua, and is called 'Ke







alanui polohiwa z Kane' {(the blacklshining road of Kane). The
line across the southerm sectinn indicates the southern limit of
the sun, about the 153th aﬁd 16th days of the month Hilinama, and
i1 called 'Ke alanul polohiwa a Kanaloa' {the blac} shining road of
Ranaloa). The line exactly Ln the middle of the sphere {the drum,
Lolo), is called ’ke alanui a ke Ru'uku'u'! (the toad of the
Spider), and alsc 'Ke alanui i ka Piko o Wakea’-(the way to the
navel of Wakea).
*RBetween these lines are the fixed stars, 'Na hoku-paa o ka
aina.' Or the gides are the stars by which one navigates. The
tea;her will mark the positiocns of all these stars on the gourd.
Thus he will poin; out to his scholars the_situation of Humu (Altair),
Reoe (Vega?), Nuuanu, Kapea, Kokoiki, Puwepa, Na Kao {O0rien), Na
Lalani o fililua, Mananalo, Poloahilani, Buihui (the Pletiades),
Makalii (the Twins), Ra Hoku Hookelewaa (Sirius), Na Hiku {the Dipper),
and the Planets, 'hoku hele,’ Kaawela (Jupiter), Hokuloa {(Veaus),
Hokuula {(Mars), Holoholopindau (Saturn), Ukall (Mercury), etc.
"During the nights from Kaloa to Mauli (the dark nights of the
moeon), are the hes; times for observatien. Spread out a mat, lie
down with your face upward, and contemplate the dark-bright sactions
of Rane and Kanaloa, and the navigating_stars contained within them.
“1f you sail for the Kahiki groups, you will discover new constel-
jations and strange stars over the deep ocean, ‘'hoku 1 ka lewa a me
ka lepe.’
"Yhen you arrive at the tpiko o Wakea' (Equator), you will lose
sight of the Hoku-paa {North Star); and then 'Yewe' will be the south-
ern guiding star, and the constellation of 'Humu' will stand as the

guide above you, 'Koa alakai maluna.’






1yay will alsc study the regulations of the ocean, the movements
cf the tides, floods, ebbs and eddies, the art of righting upset

cances, 'Ke kamaihulipu,’ and learn to swim from one island to another.
#a11 this knowledge contemplate frequently, and remember it by

heart, so that it may be yseful to you on the rough, the dark and

unfriendly ocean.”

Ramakau, reporter of this tradition, is suspected of doctoring

up the gourd compass instructions to match ideas gained from

education in European navigation and mathematics courses at Lahaina-
luna Seminary where  Reverends Ephraim Clarkland Lorrin Thurston

had written the texts, such as Anahonua, by which students were drilled
{n land surveying, trigonometry, and navigation by lunar distance cal-
culations. MNevertheless, there are indigenous elements to the Kanea-
kaho'owaha celestial compass diagram that are not explained by European

concepts, These are:

1. Use of a gourd (hokeo) as a concrete artifact to represent
the sky.

2. Use of pyrogravure (burning in) to engrave the parallel lines
and other matkings on the gourd.

3. Use of native names for:

a, The hemispheres, the east for Kane and west for Kanaloa,
the naming of which obviously implies the daily (diurnal) rotation
of time, thus the "first line from North Star to Southern Cross’,
marks the local meridian at night through the poles from 0° to 180°
and at noon when the sun comes to zenith.

b. The tropic limits north (Troplc of Cancer) and south
(Troplc of Capricorm) as commensurate with time of the year (expressed

as the days of the months).







c. The use of red color for diurnal rotatiocn of the sun

and black for the limits of the solstice stations of the ecliptic;

red distinguishing thus the daily motion of the sus from east to
west through the hemispheres, ané black for the annual apparent
motion of the sun.
d. The use of names for these "roads” or pathways as of

the threads or cords (ma'awe) af the major connecting lines of a
celestial grid spun by the "spider” (ku'uku'u) ss am analog of the
sun. {(One must be familiar with how spiders spin their webs from
their bellies. They will lay between two or more connecting points
the first primary threads and the diagonals, along which they can
move freely on’ the primary radials of the structure; then they
will lay down the threads between these primary radials. These
horizontals are covered with a sticky substance which traps the prey
in the net).

4. The name of the equinoctial l{ne drawn across the middle of
the "drum®” {(lole) as identified with the "road of the spider™ (ke
alanui a ke Ku'uku'u), as the central position of the ecliptic at

the equinoxes, i.e., at the 'road to the navel of Wakea' {(celestial

equator). (Missing from the diagram is Xa piko o ka honua 'navel

of ithe earth' (i.e. Earth Meother), the terrestrial equator; piko o
ka honua also refers to one's position on earth, {.e., your place

of birth; your meridian). The lolo (drum) refers to use of the
gourd as the 'sound' of the god of time (Lono-i-ka-makahiki) whose
form is the gourd; lolo also means braila, as in the expression, 'the

sun stands over the brain' (kau ka la 1 ka lolo), or when the sun

casts no shadow at nocon {(the sunm will do this at any locus only in

the tropics, twice during the year); this means that the Hawailans







You would alsc have to know the other details left out, but

which were necessary to comprehend the full symbolic conflguration

and details of the navigation gourd symbolism, for example, that the

orientation to the eastern horizon, commensurate with the rising
point of the sun (Rane-'onohi-o-ka-1a), cuts the horizon circle to
eight primary segments of the spider's overhead compass, which is

reflected again to the horizon circle cut on the horizoatal plane

-

to eight primary segments of.the wind compass, symbolized as

the eight-legged "octopus™ god, Kanaloa. Thus the term ma'awe 'ula

or 'thread, cord', as of the spider's compass in the sky overhead

is matched by eight tentacles of the ma'awe 'ula 'red track' of
the tentacles, 'awe of Kanaloa below., The 'awe is the root of the
banana hemp plantain of whi;h Ranaloa's body is used to make

cordage for rope. For this reasom the banmana plant has always been
recognized as the important body of this god insofar as the making

of rope for veyaging cancea and house-building is concerned. The
weaving and also . tying of cordage links the overhead star compass
principle of primary segmentation of the spider's net, f.,e., the

'red path' (ala 'ula, ma'awe 'ula) of the sun (Kane) to the 'red-cord
path' (ma'awe 'ula) of the wind compass god (Kanaloa) on the gourd
vessel body of the god of time, Lonec-i-ka-makahiki (f{.e,, the Ipu o
Lono, Unu o Lono image suspended in the net (koko) in the hale mua
men's eating house). These elements point to indigenous concepts in
Hawaiian religion that could not possibly have been introduced from
the outside; they are already inherent in the native Hawaiian sfstem
of religious motivation behind the gourd as it reflects the tripartite
assembly of three gods and their associated roles in navigation: time,

the movement of stars cocordinated with two motions cf the sun,






rotation (diurnal) and revolution (annual).

Indigenous traditions aiso tell us that the Hawailan priests
would mark the progress oé the sun's moticn along the horizon 3t
the“eastérn gate of the sun" (Ha'eha'e) between the stations of the
MEour wives of Rumukahi®”, cairns ;nd pillars in puna district at
Cape Kumukahi;‘that they would also mark the sun's position at
Ka-la-kau, the "western gate of the sun™ at the “raproot” (mole)
of Lehua island {northeast of Nit?'ihau, but west of Kaua'i), or observe
on the isiand of Oabu the sun go south of the hill Kapolei in 'Ewa
marking the win:ér solstice, To voyage across the equator was Lo
nepample’ (ke'ehi) the ndiaphraga" (houpo) of Kane, whose "eyeball"
was the sun. In 3 contrasting diagram from that of the gourd compass
1{s the sky as a house, the *ridgepole” (kaupoku) of which is the local
meridian drawn between the North Star and the Southern Cross, while
to the four cardinal directions rhe roof 1S held up by the "sillars"

(kukulu) marked by the "pillar” (pou) stars, i.e., zenith stars which

1t

when they come across your center of locus on the earth mark the *“navel™

(piko) of the earth, your birthplace and your stance on the ground,
therefore stars which mark the sky and the ground (hoku i ka lewa a me
ka lepo) per Kaneakaho'owaha's {astructions on the gourd.

In New Zealand the native Maori speak less about spider tracks
along the celestial grid net and wmore about “"baskets” (kete), usiag
the analogy from weaving as well, as of receptacles holding the
stars:

"Hence it is that he {(Tane) brought forth rhe stars. There were
four baskets {or receptacles) inte which the stars were gathered, and
their names are as follows: Haruru, Talaroca, Maewmae, and Whiriwhiri.

When he placed the stars in these vaskets the following karakia (ot






iacantaticn) was recited..,.of each basket:

Haruru® te rangl i runga

Ka toro taku kete tapu

He whetu tukua ki te rangl

Io @, ko tana tama { wehea e...

Resounds the heavens above

My sacred basket reaches out
To spread the stars in heaven
0 lo! his son, where is he?

Maemae and Tafaroa from the stars, ,
Behold my basket with its pendulous end,
'*Tig a basket to enclose the miraculous,
Behold my basket with the pendulous end,
Even from Hawaiki.

Behold my basket with the pendulous end,
Containing the seed of the stars

Behold my basket with the pendulous end..."

(Best, Elsdon, "The Origin of the Stars,!" Journal of the
Polynesian Society, Vol. 30 (1921):259-261). .

*(Note: In Hawail Halulu {ecp. Haruru) 1is a great bird, the
companion of Kiwa'a, bird of the canoce shed. Halulu temple {is at
Raunolu, or the plac; where Lu {ep. EE, a great ancestor of both
Polynesians and Micronesians), the sky-propper {(whose companion sky-
propper is Ro/Lo), & great ancestor, holds up the sky on Lana'i.

Lu (Ru) and Lo (Re) as sky-proppers perform a function usually as-
cribed to Mauyi, who also as a culture-hero holds up the sky among

other great deeds he also performs. MNote also, the "spreading” (tuku)
of the sky in this Maori chant is from tuku, motifs in the paneling
woven as the decorative sides of the walls of Maori houses (cp. tuku
‘catch in a net’, ’web_of a spider', ornamental lattice-work between
the upright slabs of the walls in a native house'; acc. Williams,

1971).







—
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Somewhat parallel to the "eour baskets" of sky stars 1s the
Southeast Asian tradition of the "four webs'" of the great spider
¢creators at four cardinal points of the compass:

"Then, a4s the waters still rose, four greater gods descended from
the highest heaven, and brought with then four ‘huge spiders. QOne spider
was sent on the sea to the South, and 1t spun an enormous web all round
11:331{, thé web and the spider forming the Southern Island., That {s the
island Ih which ;e live, which we call our world. The other three
spiders were sent to the North, to the East, and to the West. Each spun
its web, so that the spiders (with their webs) became the Islands of
the East, the North, and the West.,..Ino the middle of the islands a

great mountain rose from the sea...the ceantral pillar of the world...

known as Mount Meru..." (Johnson, Rubellite K., The Kumulipo Hawaiiauo

Hyun of Creation, 1981:37).

It is this "haske:“ (kete) or woven container with "seeds
of the stars” that is the "compass® denoted by the term kaveinga,

which implies woven basketry.

Polynesian

Tuamotuan kavel *to lash with fine cords’
(Stimson) kave *the thread of a fringe'
kavekave ‘ends, strands, threads, fibres of a cord,
_ belt, or mat'
makave '3 fibre, strand; composed of several fibres'
Hawaifan 'awe ‘grrand, thread'
(Puku'i/Elbert) tawe'awe trentacles' {(as of banana plant, octopus)
'awe' awe 'runners, as on a vine'
ma'awe 'ula *red cord, as of the road in the sky to

the west, as of Xanaloa {octopus god,
as of the wind compass and banana fiber)

Tuamotuan kave ttendrilt (= 'ave)
ave 'long hairs, as on dog's tail’

t grrip of pandanus used in making the popo
ball for the pel juggling game'







Polynesian

Tuampotuan

Rarotonga
{Savage)

Hawaiian

Tongan

kavel ‘ro lash with fine cords’
kavei 'to take as a guiding star'
kave 'to take as a gulding star’

kaveinga 'a guiding star, used to steer by night voyages'

kavenga 'a variety of small spider’ (from kave)
kaveinga 'the name given to Matarika and Takero because
they ushered ia the seasons'

ave 'the tail of a kite'
ave tehe tail of a comet'
aveave ‘pultiple feelers...of squid, octopus'

mave, maave 'to be let down, as hair, wisp of hair?
makave, kave 'the thread of a8 fringe; a tendril’

kavenga 'a limb of the moon'

kaveinga 'guidance, that which conveys or guides, that
which points .the way
kaveinga 'used alsc to denote a compass’

te vairanga kaveinga 'the navigating stars of which nine are recorded

in tradition wviz.:

tauira te marama
tauira te etua
tauira te kavelinga
tauira rangi o Avatea
tauira te ac

'etu kura

nga ma'u

'okianga

matanui
ma'awe *fiber, strand, thread, as of a spider's

web'
kave tventacle' (e.g. of cuttle-fish, feke). Cp. lave
lave ! faeler, antenna; cp. malave, fakalalave
kave'l (v.t.) 'to swing'; cp. kakave, makave
makave (v.t.) ‘to swing about, esp. of something dangling'
kavel {n.) 'handle or strap, etc., for carrying with;

e.g. handle of basket, ete.’
kaveinga (n.) 'star or other object for which one steers;
_ purpose, goal, aim, object'; cp. tukunga, fua
tukunga (n.) what i{s steered for: kaveinga
fua {n.) direction in which a boat is being s&eered;poi
of the compass; cp. tulifua, kaveinga, kapasa







The cited comparative forms represent, perhaps, a vowel change

from /-al/r=/-ay/ to J-etl/~r /-e/. Let us consider the fellowing

forms (excerpted from Johnson/Decker, 1982:251-252, 256, 2%91):

Polynesian -

Tahitian mave ‘to weave'
taval ttwined weaviag'
to ha'avai ‘cane, banana (i.e., plantain fiber)
Samaon (Milner) tavei tgrrap, cord'
Tuamotuan vavai 'a variety of running vine, Triumfetta
kavai procumbens
Marquesan ha'avai 'eotton' (reconstructed: halavai)
(Dordillen) haha'aval tecotton' " ' : hahalavai)
Tongan vavae ‘cotton, kapok’
vavae kona 'pilkweed'

Proto-Austronesian *labay {(-bar) ‘'yarn, thread'

(Dempwolff)
Austroasiatic
0ld Khnmer canhvay ‘gkein’
(Cambodia) .
Modern Khmer c%gva:y 'skein'
Lactian _ gsay fay ‘cord, wire'

fay
Vietnamese vai teloth, material, fabric, cotton cloth'
Muong Vietnamese vai, {(blvay ‘ecloth'

*hspay, pay,?ay 'eloth':
Thai phaafay teloth, cotton fabric'

pujfaaj teotton fiber, cotton wool'

fal 'eotton, Gossypium herbaceum'

By way of comparison, are there forms in Central/South American
languages that, while roughly similar, combine the spider figure with

weaving technology as we have seen with Polynesian twined weaving?







Amerindian

Inca {Peru) away 'eloth!
way tspider web'
Atakapa-Chitimacha warl 'to weave'
wayl teo weave'

The-fdregoing {s important information, if only to sectle an
ipportant point of Hawaifan tradition with regard to the navigation
gourd calabash that 1is overlooked in debate that slams the door
on tradition, first of all, or continues to miss the important element
of weaving, or of woven netting or fiber, or basketry that accompanies
the navigation gourd, Stokes! rebuttal to Admiral Rugh Rodman mentions
the artifact involved in the 'sacred calabash! debate: ‘ .

"rhis 'sacred calabash,' as {1lustrated in Plate 48 of the

Proceedings™(¥aval Institute; August, 1927), refuting Rodman, "{s a

specimen (No.B, 6958) in the Bernice P. Bishop Museum, presented by

the widow of the late J. K. Ralanianaole, Hawaiian delegate to Congress
for many years. An engraved inseription in gold on the cover states,
in Hawailan, that the specimen was the tyind-calabash' of La'amaomao,
cared for by retainers of the kings Lonoika#akahiki and Keawenuiauﬁi,
deposited in the royal burial cave in Kecua precipice, and recovered

and givea to the late King Xalakaua in 1883. When recovered, it was

encased in decayed wickerwork™(italics mine)...

M,..The legend of Lonoikamakahiki does not mention the 'wind-
calabash,' but does refer to his trravelling-trunk' of the type known
as hokeo, in which were carried clothing and other valuables. These

wicker-encased hokeo are well represented in the Bishop Museum collec-

tions, and agree in form, size, and fixings with the Admiral's 'sacred







calabash' in its original condition. The identification of the latter
specimen may thus be established as the chief's 'travelling trunk.'
(Stokes, J. F. G., "The Sacred Calabash,” JPS, Vol., 37, YNo. 145

(March 1928): 75-87).

In the original tradition of the navigation wind-gourd calabash

of La'amaomao, La'amaomao c¢omes up to Hawaii on the canoe of Mo'ikeha

as though he were a live person in control of the gourd, cpening 1ts
cover-:o ie: out the winds when there are none, or shutting the gourd ;
with 1its cover when there are too many. After years go by the gourd !
of La'amaomao is given to the Paka'a, son of Ruanu'uanu and his wife
La'amacmac of a different generation. 1o the wind-gourd are the bones
;f La'amaomao, grandmother of Paka'a, and as the story unfolds, La'a-
maomao, mother of Paka'a has reached into the large hokeo which is the ..

travelling-trunk and removes a smaller container:

“When La'amaomao finished talking, she opened the cover of a

large gourd {(ipu nui) and drew out a certain small gourd (ipu hokeo

'u'uku) smoothly polished which had been woven (ulana) tightly with

'ie (Freycinetia) cord with a cover (po'i) on top."

“rhen she turned and said to her sonm: ‘I glve this gourd to

you, as its name was your grandmother's name and mine also, and with-

fn it are her bones. When she was alive, all of ths winds of this
archipelago were her servants, beneath_a marvelous power which she
received, and she gathered all of the winds tnto this gourd, and

they are still in this gourd until now, and thgir names were commitcted
to her memory, those from Hawaili to Ka'ula, and when there was no wind,

she would remove the cover and call the wind, and the wind would then

blow, and when the cover was replaced the wind would cease, and this

gourd was famous as the 'Wind Calabash of La'amaomao’."






"gefore her death, she gave to nme {(charge) te put- her bones
into the calabash, that it was for me to care for her. bones until
the time that amy child should be gotten, then I should give him.(this)
to care for, and since you are my only child, I now give to you
the responsibility te fulfill the command of your extraordinary
grandmother.

"you must care for this gourd for a long time, since it is a
charge inherited_from your ancestors with respect to this gourd...
Before he sailed La'amaomao first taught Pak;'a the names of all
the winds, the prayers, songs, and chants {paha), until Paka'a had
memorized them all. When La'amaomao had finished counselling
her only begotten son, and when all of the winds were fastened in
his mind, then Paka'a took this wind gourd and bound it by cord
with all of his other effects (intc the other calabash), so that
he prepared to sail..." (Mo'olelo Hawaid o Na Kahu Twikuamgo o

Keawenuiaumi, Ke Alii o Hawaii. a o Na Moopuna Hol a Laamaomzo, Ke

Nei a Uhao Iloko o Kana IpuKaulana i Kapaia o Ka Ipumakani a

Lasmaogmao, 128 page mss., no date: 20-21; translated by R. K.

0f what significance is the gourd tradition beyond Hawaiil?
One Cook lsland fragment speaks of the 'ue kura ('red gourd', meaning
gourd of value (kura "precious') in the story of Rata, who refuses

to take Nganaoca {cp. MNanahoa, in Hawali; cp. Ka Ule o Nanahoa, Aldeb-

aran in the Hyades), a wizard who flies kites, aboard. The wizard
in

follows/him a large gourd that floats on the sea:
"At the time that the cance salled away there were only eleven

men on board. The cance sailed on until the land was out of sight,

when the crew descried a large gourd floating on the surface of the

Johnson).






sea.' The crew threw Nganaoa and his gourd overboard, and left

him to his fate (as they thought)."

"The canoce proceeded on its voyage, and had sailed on for some
distance when the crew noticed another gourd floating on the ocean,
they at once cried out, 'There i3 our ue-kura flcating on the sez.’
Rata heard them and called out, 'Pick {t up,' They did so, and
when they opened it they wvere again coﬂfrontqd by the glisteniﬁg
eyes of Nganahoa" ("The Rarotongan Versionm of the Story of Ra:a,"
JPS, Vol. 9 (1910):142-168).

Nganahoa is a priest, and with each crisis that the canoce
confronts he floats out on the surface of the sea_in the gourd
to do away with the problem. -The presence of the gourd calabash
as fleating in the sea i3 repeated in the Tuamotuaa song:

“Oh, my calabash!

Blown toward me by the wind,

My calabash rolls over and over on the toppling waves

It is my diviner, giver of the wisdom of the stars.
Oh, wmy calabash!

Bringing me a brother's life-saving love,
My calabash turns over and over on the crested waves.

It is the first of my sacred possessions to be borne
hither to ny side,
Drifting into my welcoming hands.

Oh, my sacred calabash--
Revealing the wisdom of the stars."”
(Stimson, J. Frank, Songs of the Sea Kings, 1957:75)

That the gourd was encased in basketry in Hawaili is clear in
the case of the wind calabash of La'amaomao {(Ipu Makani a La'amaomaa),

but the Ipu ¢ Lono was suspended from a net (koko) as the important E

shrine (Unu o Lono) in the men's eating house (hale mua). The chant

to this gourd goes as follows:

"The gourd is placed in position; a shapely gourd it is.
Plucked 1s the gourd; it is cut open,
The core within is cut up and emptilied ocut.

The gourd is this great world;






Its covet the heavens of Kuakiail

Thrust it intc the netting;
Attach to {t the rainbow for a handle!

avern of Mu-a-Iku, calabash of

Within this gourd from the ¢
11 the serene star shines down

explosive wind-squalls--ti

Take hold of {t and it crouches; take hold of it and it
displays itself at Vavau

Confirm this and make it sacred, wholly sacred, 0 Lono!
Bind it securely here.” (Malo, 1951:89)

"This image had suspended from its neck a gaurd; ipu, which was
perforated to receive a wooden bail” (Ibid.:88). (This means that
the larger 3ourd'of Loneo, the unu (teﬁple), also carried the EE
Séiling cup, gourd symbol of the goddess Hina-ke-ka, the canoe baller
form of the moon goddess).

Excapt for occasional insights provided by tradition, the gourd
compass is an artifact in navigation that remains uynexplained. Judge
by this Maori tradition how important was the basketry that accompanied
the gourd: -

"The Whanau Marama™ (i.e., celegstial lights, stars, moon, etc.)
"were placed in baskets to be so transferred. The basket in which the
sun was placed was named Rauru-rangil, that of the mocn was Te Kauhanga,
while that of the stars was Te Ikarca (the Milky Way). Atutahi
(Canopué) was not put in the basket, but hung or attached ocutside

it; hence it still remains outside the Milky Way" (Best, Elsdon,

The Astronomical KNowledge of the Maori:1978:11).

The Argument from Ethnoastronomy: Central and South America:

In a very important study by Cecelia Klein, "Woven Heaven,
Tangled Earth; A Weaver's Paradigm of the Mescamerican Cosmos,"

the concept of the woven and knotted cosmos is highly developed in







Maya cosmology:!

% ..The Yucatec Maya...Tizimin passage...reference to 'the
stretching cut of the earth'...evokes an image of the weaver who
readies the warp cords on her loom...

" . The Aztec month Tititl, which it translates as 'Stretching,’
for which it depicts a 'man as one who stretches gonething with a
cord, -in order to indicate that the gods thus stretch and sustain
the machine of the world...

*Although the Mesoamerican cosmos has been described,..it was
constructed not of stone blecks, but of filaments...

"Both art and literature testify to a general Mesocamerican
belief that the universe is bounded, defined, and contained by
long, thin, essentially supple objects of a basically cord-like
form. The primary identity of these strands varies, but the various
types are typically cross-connected...the Chamula, for example,
claim that their cosmos 'is bounded and held together by the circular
paths of_the sun and the moon...', and the Lacandon tell of the
sun's daytime travels along a road in the sky..."” (Klein, 1982:1-2).

"The Mesoamerican universe, then, was perceived, at least by
some, as formed during the creation with pliant cords stretched
out as on a giant loom,..however...the celestial portion of the
Maya universe, not as a loom, but as a house. ..

", . .Zinacanteco house serving as a microcosm of the upper
universe, its peaked roof thought of as layered and traversed by
the sun, moon, and stars...

“. ..Aztec house facades...show that they were bound together with
cords that form a diagonal cross...The concept of the upper universe

as a house {s by no means {inconsistent with the postulated model of







weaving, since ordinary Mesocamerican houses are, even now, essen-
tially woven. Wattle and daud structures, in particular, qualify
here, since thelr caune grmatures were Literally congstructed like
fabric...walls of such houses réferred to by Maya names that mean
tyrg be woven or braided,’ 'to be interwoven as 3 braid or mat,'...
Maya houses are measured and thelir parts matched by means of a
stretéihed cord, a process that curiously parallels...the Popol Vuh
reference to the Maya creation as time when 'the measuring cord was
brought and...stre:éhed 4n the sky and over the earth, on the four

angles, on the four corners...Among the Aztec, these cords may have

been made of mallinalli, 2 wild twining grass whose name derives

from malina, 'to twist something’...

" . .The celestial house, then, was conceived of as woven...
The basic structural members were organized according to the geometric
principle of the grid, in which vertical elements interweave with
horizontal ones,..During the day, only the suﬁ passes through this
vast expanse, traveling along a& single road that 1s fundamentally
straight. Only at night is that space crowded with the numerous twist-
ing paths of the moon, stars, and planets, which must have been per=-
ceived as forming a glant tangled web or net...(Klein:é4=-6).

"The image recalls the operations of the mecatlapouhque, the
Aztec diviners and healers who used bundles of tangled or knotted
cords for their prognostications...among the Huichol, knots in a cord
are untied one by one a3 each day of the peyote pilgrimage passes,
The Aztec, as is well known, bound and cremated 32 reeds symbolizing
years at the end of sach 52-year 'cen:ury'...symbol...included a twist~

ed and knotted cord" (Ibid:10).

"Aztec myth tells of the god Tezcatlipoca descending to earth






during the creation by means of a spider's thread, but the more

common vehicle 15 a rwisted or braided cord. The Maya said, for
example, that, at the beginning of a katun, *the rope shall descend,
the cord shall descend from heaven,..an Aztez poem reads: 'I tie

a rope to the sacred tree, I plaic it with eight strands so that I--
a magician~--may descend to the magical house®' (Ibid: 16-17).

{* interrupt this interesting segment of her paper toe mention
the Hawaiian traditions of Kana, the rtope god in Hawaii, and the
snaring of the sun by Maul at Hale-a-ka-1a (House-of-the-sun), aé'
there are interesting paréllels here. KXana is a chiid boru as a
rope, and he is cast out of the house after birth as rubbish. Uli,
his grandmother, sees this in a dream and'immegiately orders the
cord grandchild brought to her. She puts the plece of rope into
a calabash of water and it growsa fathoz a day for forty days,
and ove?all it grows no more than 400 fathoms. When it becomes too
large for the calabash she takes it to the mountains where it
outgrows the house. When taken out of the calabash and £flung iato
the sky the c¢ord becomes a spider. When needed it stretches from
{sland to i{sland and where it stands, a footprint of the god is
left. KXana's name is the number prefix to counting by tens: kanalua
(20), kanakolu {(30), kanaha (40), ete. 1Its strands may be of kowali
vine, banana 'awe fiber, and other cord;ge fibers. Kana is called
the "stretching god").

(Maui takes the hair of his mother (Hina) or sister to make
his braitded hair rope with which to lasso the sun. He walts for the
sun to rise and ties each of sixteen legs of the sum teo the wiliwildl
tree on Haleakala mountain. The braiding of hair rope 1is reminiscent

of the B-strand bralded cord of the lei nihe palaoa which chiefs wore







suspended from thelr necks, the palaoa being the ivory tooth of the
sperm whale, a form of the god Kanalos),

{Interestingly enough, the wiliwili rree around which Maui
tied his lasso of human hair means "twisted", "twined", as cordage).

"There was a very speclal means of passage Ehrough the cosmos
for those gods and men on whom the privilege was bestowed. The
vehicke of transport was netted, plaited, or woven, an& seems to
have repfesented in sacred miniature the fiber universe of the Meso-
american..,.

"Among some northern groups, the hoop represented the entire
cosmes, but the Arapaho said that it stood for the sun as well,
During ghe Arapaho sun dance, such a hoop was first set up on an élfar
and then wrapped and hung up on a pole at the back of the lodge..,
'inviolably sacred'...

"By the end of the Late Post-Classic period, the magical object
aépeats to have been transformed into a mat or a woven throne,..Like
the nettgd hoops of the Zuﬁi. Arapaho, and Huichol, moreover the
Maya mat-throne was related to the sun.,.." (Klein, 1982:21-23).

The importance of we;ving and knotting as an activicy that
supplied the analogy for'the cosmos, as the study of Mesocamerican
concepts by Klein shows, is conunection of that activity to the
knotted cord, of the basis of the cord as something that "stretches”,
i.e., measures, as in house~building, and which supplies the sub-
stantial materfal and resulting net-work or grid that pertains
to verticle/horizontal tying and {nterweaving, as ian basketry (hoops),
and fabrication of tied/woven houses, In that light should the
calendrical applications of the qulpu cords in South America {(Peru)

be seen, per this description by zcchaeoastronomer Zuidema.







"The sidereal lunar count was important in the spatial and
political organization of the city of Cuzco and.its surrounding
valley. Our data derive from a system of 4) directions, called
ceques ("lines'), which were established from Corichaaca, the
temple of the sun., Thelir purposé was two-fold; two functions that
have to be distinguishgd sharply. Ceques as sightlines toward
the horizoan enabled the Incas to give a topograﬁhical description
of the valley, including data on mountains, rivers, springs, irri-
gation canals, roads and social divisions, and to make astrecancmical
observations on the horizon., The position on 25 May (The first
new moon after this date belonged to the month including the June
solstice) was defined by a ceque. (...by means of a group of four
pillarg erected on the gentle slope of Picchu...a series of observa-
tions were made the ensuing thirty days (after 4 August)...The
setting sun, moving at thisltime of the vear from north to south,
passed the northern pillar on 4 August, between the two central
pillars on 18 August, and the scuthern piliar on 2 September, These
thirty days defined the fixed period of a synodic menth...)."

"The other purpose of the ceque system was to obtain a calendar
in the strict sense of the term, that is a count of the days 1n the
year that is repeatable over the years. Calendrical reasons explain
the way that the directions of the ceques were established--not only
by varicus markers in the terrain on or close to each of these
directions...the markers...are called huaca 'sacred'...each huaca
was worshiped on its own day...in this way, the ceque system became
a calendrical instrument."”

"The numerical information contained in the ceque system was







recorded on a quipu, a group of knotted strings, where a ceque
probably was represented by a string and each 33333 of the cegue

by a knot...Cuzco was divided into four quarters or guyus, I, II,
I11, IV with nine ranked ceques in each,..Each huaca has the épace.
of one degree on a circle that represents one year" (Zuidema, R.T.,

“The Role of the Pleiades and of the Southern Cross and Alpha and

Beta. Centauri in the Calendar of the Incas,” Ethnoastronemy and

Archaeocastronomy in the American Tropics, Amnals of the New York

Academy of Sciences, Vol. 385 (1982):203-229,

The Distribution of Knotted Cord Tradition in Relation to Navigarian
Techniques in the Indo~Pacific

The foregoing discussion attempts to show that . knotted cord
and related corded artifacts of weaving and knotting (as in basketry,
matting, tied and lattice-work house construction, etc.) are coﬁnected
to sky symboliasm, The role of the spider and spider’s thread/cord/
web/net in the Indo-Pacific is extensive. The knotted cord as a device
of calendrical notation is present in a culture zone stretching over
the Americas from Mexico (Yucatan Maya) to Peru (Inca, Quechua). The
stretching cord, as am extension of the concept of the "navel' cord

of earth and sky, is a device with the absence of knots, for

measuring out space for bduillding. As a symbol it represents
primary lines of location with respect to time, as the point of‘junc— i
ture betwaen locus of observation and zenith on the central
line that, as a great circle extension, girdles the celestial equator
from the earth (at the equator) and into infinity. Stretched from

north to south between the poles it represents the meridian. This

i1s the first interstice in the celestial grid of space and time,

the first and primary 'navel', that which belongs to the individual,






his point on earth, his "tie" to earth and sky at his center. This

was a very sacred cohcept'tc the Polynesian people and no doubt to
many other peoples on the earth, judging by global extension

of the nével cord metif and theme in astrological mythology. The
beginning of the basket spiral and the first opening of the celestial
net is also at that juncture of the whole structure that relates
{ndividual space and time to the whole cycle of cosmic time wherein
the individual and the universe are twined together as one progression
of birth from cosmic time to present time to eternal ﬁime. The basket,
the web, the knotted cord, the navel cord of time.an§ space is a cons-
truct of the human mind to understand exteranal structure. It is a
rudiment of geometry that extends a point along a line from one ctenter
of control to the order from which spveral motions and cycles of
solar, lunar, stellar, and planetary time can be grasped from earth,
in a cord no longer than the span of a hand or as long as four hundred
fathoms of braided human hair coiled into a pendant of whale’s tooth
around the chiefly Hawaiian neck and by which Maul lassced . sixteen
legs of the sun, tying and twisting it around the world tree at the
axis of the house of the sun on Mount Haleakala. This 1s the riddle
of Hawaiian time. They left us clues for answers to their great
cosmic questions, and all that is left to do is to untangle the knots
of the puzzle. How can we relate the navigation gourd basket to

the knotted cord of calendrical calculation in the Indo-Pacific?

The track of words for fiber and the tying of fiber; as of =11, has
shown a trail from India westward and from the Indian QOcean eastward,
from Asia northeastward across tha Bering Straits into the Americas,
and probably from the Indo-Pacific intoc the Americas, theﬁ outward

agaln from the Americas into the Pacific, these last two migrations







datable, perhaps, to about 3000 B.C. Does the etymological evidence

support a widespread, common oOr ancestral system of caleadrical
and navigational use of knots, cords, nets, baskets, and god houses
by which to effect or to structure understanding of the cosmos?

Rig vedic¢ (Indo~European, i;e.. Sanskrit traditions) history
dates the "spider's path" as the ecliptic in India as early as
1550 B.C., the earliest appearance of that analogy in written liter-
ature, while the concept maf have been earlief spread in oral folk-

lore (Johnson, Rubellite K., Kumulipo (1981):41}):

"Ordaining the days and nights,

LLike a cunning spider,

For six months south constantly,

For six north the sun goeth"
Myths of the "Spider Creator” ideatify Anansi in Africa as

a trickster type, as are Qat and Marawa {in Melanesla; Emplawa Java,
as the celestial spider deity of Java, is helpful to lost mariners,
emphasizing the expected maritime aspect of Malay culture; Areop
Enap in Nauru, and Nareau the Elder and Younger in the Gilbert Islands;
in India, Makramal Chatri, tutelary deity of cloth and fishnet weavers
courses along the ecliptic as do Gre%t Lanalana and Ku'uku'u (Hawaidi)
and Tukutuku-raho-nui (Tahiti) over Polynesian skies. While male
splder creators dominate that analog from Africa eastward, the female
spider weaver who courses to earth from the sky on a cord brings loom
technology to the American continent. Thils navel cord attachment
which connects earth to sky is of world-wide distribution into class-
ical times. The site of the Delphic oracle was one such 'navel of
the earth,' patterned perhaps after the clder 'mavel' (thibbun) from
which the city of Thebes in Egypt toak its name.

We read: "Several geometrically minded cultures think it is
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important to discover the exact center of the universe,. The Zuni

of New Mexico have several complicated migration legends about

their search for the navel of the world. These are also connec:ed
with origln myths about their emergence from the womb of the world,
The cities of Cuzco, Delphi, Delhi, Peiping? and many others are at
that particular geographical spot. The Greeks had a myth about it.
Zeus, ‘eager to discover the exact ceater of the earth had two_eagles
fly at exactly the 'same speed, one from the east and the other

from the west. They met at Delphi. There in Apollo's temple (*{.e.,
temple of the sun) the Greeks set up an omphalos, 3 holy navel stone
guarded by two golden eagles.,..They are in the shape of half-eggs

on low gquadrangular bases, scmecimeﬁ artfully decorated...The boundary
stones in the.fielda of southern India have generally the same shape

as the omphalos and are also called ’'navel gstones'"™ (Leach, Maria,

Standard Dictionary of Folklore, Mythology, and Legend, 1972:786-787),

To these navel cities add Easter Island, Te Pito ¢ Te Henua,

in Polynesia, which takes its name from ‘navel' (pito) and ‘placenta’
{henua).

The knotted cord used as a sextant in thelart of maritime way-
finding has a wore articulate tradition and visible historical use
in the Indian Ocean. From the al kamal, identified as the ianstrument
used by Arab sailors from the Gulf of Aden to the Straits of Molucca
in Indonesia, the knotted cord sextant became the cross—-staff, just
as the Indonesian plumb line used in gnomonics became the notched

stick for shadow-marking. The knot propertions oan the Arablam al

kamal were used to determine latitude by - vertical angle to

Polaris. Per the report by James Prinsep:

#(Note: See Addendum, page 62 intra).







fone Muallim, however, seemed to recognize the instrument

perfectly by my description, though he could not explain 1its con-

struction...he stretched out his arms, when I inquired about the

{ssabah division and placing his fingers together horizontally,

counted with them the height of the polar star, just as I guessed

must have been the early and rude method of the Arab navigators.,”
(*Cp. -intra p. 26: Aymara (Bolivia) Eéﬁii 'measurement, four
fingers wide; width of hand).

fAt length {n a vessel from the Haldive islands I met with
an intelligent navigator who brought me the primitive instruments

with which he was accustomed to work his way to Calcutta...they

are of Arabic origin...”

"Fig. 1 is the kamal, an instrument for taking the altitude
of the polar and circumpolar stars*(*the man assured me it waa for
taking the longitude.,..), in its most elementary shape” (Prinsep,

James, "Nautical Instruments of the Arabs," Journal of tha Roval

Astatic Soclety of Bengal, Vol, 5 (1836):784-787)., (See diagrams,

intra, p. 60}, "

The al kamal, patterned on the similar extension of the knotted

cord (i.e., the ceque/huaca line and knot parallel) to the pole star

in the Indian Ocean varies from the ceque/huaca principle in that

it is a method to determine latitude by vertical angle to Polaris
above the horizon, maintaining eye level to the horizon circle.
According to Prinsep this knotted cord method, and therefore the
cross~-staff, grew out of the outstretched hand measuring methods

of obtaining that angle of height from older, rudimentary

measudrements,
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In that light, the sextant principle in the Hawaliian tradition
of the "sacred calabash" as employed by Admiral Hugh Rodman may be
reconsidered as not completely untenable, as those instructions
from native Hawailan traditica employ the same principle of observa-
tion and measurement from eye level to horizom with Pole Star
tangent to the height of the "horn" (in this case the height of
the side of the gourd) to give the angle by which latitude may be

determined:

fixed star
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To summarize: The knotted cord and related corded artifacts
scattered through the region of the Indo-Pacific and used variously
for navigation and calendrical computation, including a wide distribu-

similar
tion of/terms for the artifact and process of tying aund knotting,
argue in favor of diffusionary penetration and probable exchange
between Pacific cultures, more than likely Polynesian, and South
America., The association of these artifacts with religious and

cosmic ideas, such as the spider ecliptic, allied with the technology

of weaving, increases the likelihood of assoclation, if not kinship.







/ ADDENDUM/

Comparable forms in Chinese for

the word maps (Map 4, page 23 intra)

-11 'to tie':

showing

the assembled information on

distribution of

Tibeto~-Burman

Chinese
(Wieger)

li

1ia0?
le13

lienz

trope, cable' (Wieger:564)

‘to bind,

to bind,

wrap' (Wieger:538)

tie' (Wieger:525)

'eo connect, to join' (Wieger:526)

'agtronomy, calendar’ (Wieger:560)

*annual cycle' (Wieger:284)

'chronicle, register, catalogue’

's knot'

(Wieger:549)

(Wieger:350)
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Excerpted from: Grimble, Rosemary, Mi; '
. * ' igrations, My :
from the Gilbert Islands, 1972Z; {deoﬁ ’ th and Magic

Fellowship of skulls

Maneaba

The Gilbertese maneaba is the centre of communal life, the council chamber,
the dance hall, the feasting place of the gathered totem groups comprising
any local population. As such, it is sacrosanct; no brawling or dispute may take
place under its roof, or upon the marae {open space) of which it is the centre;
its supporting pillars may not be struck; and only games of 8 definitely religious
or social significance (including above all the dance) may be played within its
precincts. '
The building is susceptible of offence, and may not be spoken of in jest; he who
offends it becomes maraia and Tiable to sudden death or sickness. It consists of an
* enormous thatched roof, whereof the eaves descend to within six feet or less of #
the ground, supported upon studs or monoliths of dressed coral rock. The 3} |
largest of these buildings at present in existence has an interior length of 120/ ft. ;
a breadth of 75 ft., and & height from floor to ridge-pole of 45 ft. There are three
main types of maneaba: that called Tabiang, whereof the breadth is equal to
about half the length; that called Tabentebike, or Te Tabanin which is four-
square; and (hat called Maunga-tabu, whose breadth is to its length in the
proportion of about 9.%. All have hipped or gabled, not conical, roofs.
Each totem-group has its hereditary boti (sitting-place) in the maneaba, and
its peculiar functions or privileges in connection with the building of the .
edifice, or its maintenance, or the ceremonials which take place beneath its roof. |

To usurp the botl, privilege or function of another group is to become maraia.
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Fellowship of skulls

ba is called by the Karongoa group ‘the enclosure of
e Sun is believed to take vengeance upon any who

violate or offend its precincts. Supporting the roof-plate in the middle of the
eastern side of this building is a stud aamed ‘Sun’, against which the peopte of
Karongoa-n-uea (Karohgoa-of—Kings} have their hereditary sitting  place.
Opposite the ‘Sun’, in the middle of the western side, is the stud named ‘Moon’,
hich the clans of Ababou and Maerua are seated. Karongoa, Ababou
Jave the Sun-totem in common and share the monopoly of the Sun-

The Maunga—tabu rmaned
the Sun and Moon’, and th

against w
and Maerua I

Aloon fructification ritual.?
All ceremonial and all speech in the llaunga-tabu nancaba are subservient 10

the will of Karongoa-n-ue#, as enunciated by the senior male of that group. This
individual is called ‘Sun in the maneaba’, and it 18 believed that the Sun will
ierce the navel of any who contradicts him, questions his judgrment, expresses
the least doubt about his rendering of 2 cradition, or atterpts 1o usurp any of his
hin the sacred building. The Karongoa-n-uea spokesman wears
on his head a fillet of coconut leaf called buna-n Taai (the fillet of the Sun). On
ceremonial occasions he sits alone, slightly in advance of his fellow clansmen, and
opens proceedings——after silence has been called—by muitering the magico-
religious formula called te taemalaao, ‘to clean the path of his words’, and so0
protect him from interruption or contradiction. The formula is recited three
times with the head bowed, while the hands are slowly rubbed together, palm
on palm; after three repetitions, the performer throws his hands forward, palms
up, etbows against body, and raising his head exclaims, ‘g oti Taai’ (‘the Sun
appears’) or ‘Aria-la batina ongo’ (‘take it up for we will hear’), after which the

ceremonial or debate proceeds.

The sib of Karongoa-raereke is the companion and acolyte? of Karongoa-n-ued
in the Maunga-tabu building; 1ts members carry messages from the sacred clan
to other groups and, in the Northern Gilberts, its elder ‘lifts the word from the

mouth of Karongoa-n-uea’, i.e. announces to the asseinbly the whispered
oration or judgment of the Karongoa-n-uea spokesman. The privilege of
Karongoa-raereke is to take a share of the first portion of any feast, which is the
perquisite of Karongoa-n-uea. Its duty isto supervise the laying and maintenance
of the coconut-leaf mats (inaat) with which the floor of the maneaba is covered,
and to perform magico-religious rituals for preventing dissension in the sacred
edifice. The time for such rituals is the hour when the Sun is approaching his
zenith; and among the material used 1s a kuo-n-atne-—a cup made of half a
coconut shell wherein oil has been boiled, This vessel is said to have formed the
mapic boat of the Sun-child Bue, ancestor of the Ababou clan, on his voyage 10

the Sun.

privileges wit

i This ritual is described in Chapter 1, Pp- 21-5. (R.G.)

9 The Gilbertese word is Tabonibai which means ‘finger’, that is to sa¥ sservant’.
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Ababou and Maerua

th the Sun and the Moon as their
‘Moon’ in the middie of the western
abou is to separate the first

"The Ababou and Maerua groups claim bo
and are seated about the stud called
The ceremonial function of Ab
from any food brought to the mancaba for the purpose

Karongoa-raereke for conveyance to the sacred

toterms,
side of the maneaba.

rtion of Karongoa-n-ued
of a feast, and to hand it over to

clan.
The clan of Te Wiwi claims the function of blowing the conch {bu) which

announces a gathering in the maneaba. Members of the Keaki group have the
right to prior entry into the building, in the sense that when one or more of them
arrives in a crowd at the marae upon which the mancaba stands, their com-
panions of other clans (excepting K_arongoa-n-uea) will stand aside to let them
pass.

The elder of the Tabukackao group supervises the collection of food for any
feast, in the middle of the mancaba, and shares with the elder of Ababou the
right of dividing it into two equal portions—ome for the northern the other for
the southern half of the building. Ababou then separates from the northern
half the first portion of Karongoa-n-ues, which is issued before any further
distribution is made. Karongoa-raereke carries the first portion to Karongoa-n-
uea, and other specific groups have the right of dividing and distributing the

remainder.
Outside the maneaba, A
making eclipses of the Sun or Moon,

wind, These powers are said to be inherite
of the Sun by a virgin mother. But the Sun’s greatest gift to Bue was the craft

of building maneabas: ‘The maneaba of Kings, which is called Te Namakaina
(Moon}; and that called Te Tabanin (The Foursquare); and the maneaba whereof
the breadth is greater than the length, called Te Ketoa’. It is by virtue of this

babou and Maerua claim the power of making and un-
of rain-making, and of raising or stilling the
d from the hero Bue who was a child
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Fellowship of skulls

gift that the clans of Ababou and Maerua lay clairn to what is their pre-eminent
function, namely that of being, on behalf of Karongoa-n-uea, the master-

architects of the Maunga-tabu building.

Their duties in this direction are 10 find a suita
out its ground plan, to order the position of ail its timbers,
to cap its ridge with a covering of plaited leaf or matting. Their acolytes in these
works are the Eel-totem group of Nukumauea and the Crab-totem group of
Tabukaokao. In all their building rituals, the names of Sun and Moon are pre-
eminent; they believe that the Sun dwells in the Maunga-tabu maneaba
hecause he was the originator of that styl'e of building, and that he will take
vengeance upon any person who either offends the edifice or attempts 10 usurp
the functions or imitate the rituals of the builder-clans. o

The posts of dressed coral which support the roof of the Maunga-tabu are set
up to the accompaniment of a Sun formula. The first timbers to be cut and
dressed are the taranga (roof-plates), The heavy work is done by the acolyte Eel
and Crab totem groups, but before the dressing of the rough logs begins they are
heaped in a pile for ritual treatment by the master-architect of Ababou. Before
noon, on a day when the sun annd moon are seen together in the sky, the master
mounts the pile and, facing east, taps one of the logs ightly with an adze,

intoning:
Ba N nangi tiba koroi-a, tatanga-ni For the time has come for me to cul

maneaba-ia Taai, Namakaina; the roof—p!atc'qfthe maneaba
of the Sun and Moon;

Ba maneaba-ia Auriaria, Nei Tevenei, Even the maneaba of Auriaria, Nel

ble site for the edifice, to lay
and with their hands

Riiki, Nei Tituaabine. Tevenei, Ritkl, Nel Tituaabtne.
F toki tera? E toki te bakarere. FPhat ceases? Violence ceases.
F toki tera? E toki te kai-n-anti. IWhat ceases? Evil magic ceases.
F toki tera? E toki te maraia. What ceases? Being under a curse
_ ceases.
E toki tera? E toki te tiringaki. What ceases? Being smitten ceases.
Etoki-i-i, e toki-e-e-e, It ceases, it ceases, it ceases, it ceases.

Te mauri ao te raot. ' Prosperity and peace.

G'_"*ft—::; ) ] /

The cutting of the rafters and other scantlings is preluded by exactly the same
ritual and formula, the word tatanga (roof-plate) being replaced by the ap-
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propriate term. When the thatch is complete, the ridge capping is laid in
position and, again before noon, both sun and moon being seen in the sky, the
master-architect mounts the roof armed with a thatching awl. Sitting on the
ridge facing east, midway between the gable ends, he stabs the capping with his
awl on either side of him and intones:

Ba N nangi tiba ewari-a, For I am in the act of plercing it,
Taubuki-n uma-ia Auriaria, Nei The ridge of ther dwelling,
Tevenei, Riiki ma Nei Auriaria, Net Tevener, Ritki
Tituasbine. and Ne! Tituaabine.
Ririka-n uma-u tera? Te karau, The covering of my dwelling from
what? From rain.
. Ririka-n uma-u te buaka; The covering of my dwelling from
' storm {or strife);
Ririka-n uma-u karawa; The covering of my dwelling from
heaven;

Ba rokiroki-n uma-ia Taai ma Nama- Even the screening in the house of the
kaina. Sun and the Moon,

Te ririka-e-e, te ririka-o-o! The covering-¢-¢, the covering-o-o!

This formula having been recited three times, the master architect descends,
and the ridge-capping is sewn in place by workers of Ababou and Maerua.

When the work is complete, the officiator again mounts to the ridge, carrying
with him four coconuts in their husks. For the purposes of the ceremony these
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nuts are secretly known as ata (human heads). Straddling the north end of the
ridge, facing south, he strikes off the proximal end of one nut and, sprinkling its
liquor over the capping, mutters in a low voice the following formula three

times over:

Bubu-n ai i Aba, bubu-n ai i Abaitt,

Bubu-n ai i Maunga-tabu; bubu-n ai
1 Ababou,

Bubu-n al irou.

Timtim te rara:

Taai, Namakaina-o-0, ko kaakangi
kana-m te rara! .

Matu, matu, anti ni kamaamate;

Matu, matu, anti ni kaaoraki;

Matu, maty, anti ni kamibuaka;

Matu, matu!

Smoke of fire at Aba, smoke of fire at
Abaitt, :

Smoke of fire at the Sacred Mountain,
smoke of fire at Ababou,

Smoke of fire with me.

Drip-drip the blood:

Sun, Moon-o-o, thou eatest thy jfood,
the blood!

Sleep sleep, spirits of killing;

Sleep, sleep, spirits of sickness;

Sleep, sleep, spirits of evil dreaming;

Sleep, sleep!

Baraaki te unene, Ouverturned 1s the . . .
B’e bung te aba. For the land gives birth.

Proceeding now to the middle of the ridge, he repeats the same ritual, facing
first east and then west, using his second and third ‘heads’. He finishes at the

south end, facing north, using the fourth head.

As each head is emptied of its blood, it is allowed to roll down the thatch of the
maneaba to the ground below, where its position is anxiously noted. If the
majority of ata lie with the open end (corresponding to the neck of a human
head} pointing towards the maneaba, it is a sign of good fortune; but war,
sickness or famine are prognosticated if the distal ends are presented to the

building.
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Astronomy and navigation

We know that stone circles, in Britain and elsewhere, were laid out some
4,000 years ago as instruments by which men could cbserve the heavens
to predict eclipses and movements of sun, moon and stars. These circles
were so sited that alignments between heavenly bodies and certain landmarks
met within the perimeters of stone. There they formed geometrical
patterns illustrating mathematical concepts so advanced as to be incompatible
with stories of a primitive prehistoric society.

From China, India, Egypt, the Euphrates valley, parts of Africa and Central
America comes other evidence that many thousands of years ago there
existed a civilisation of an intellectual and moral quality inconceivable to us
today . . . The cultural void which today renders so much effort futile is no
inheritance from the past. The great civilisation which declined and was lost
some 3,500 years ago was based on the memory of a great vision through
which ull men had access to a state of enlightenment . . . They knew the
places Where the rise and fal} of heavenly bodies could be interpreted in geo-
metric forms and from these into mathematics and poetry.

They lived in absolute certainty] following in all they did the rhythm of the
stars until, as memory began to fade, a vast system of oral traditions began to
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ad known. As guardian of these traditions. &
Under their influence the universal civilisarion

{ interpreters leading their followers in

replace what hitherto all men h
body of priests came into being.
began to break up, rival groups o
different directions . .

R
Y

i
! gt i e

When I read these passages in an article by John Aichell,! on Alfred YWackins
ical lines of force which gird the earth, I was reminded of ideas aboux the

origins and migrations of the Gilbert Islanders which my father often thomght
about, but which the rigid disciplines of scholarship would not allow him to exharge -
upon without more concrete evidence. He too had spoken about a universal
civilization from which all might have sprung some 5,000-6,000 years agu: of
traditions and habits of thought, of morals and manners so similar that
they could scarcely have arisen independently in unrelated races. The possizility
of links between the Gilbertese and ancient Egyptian, Babylonian or Chinese
cultures intrigued him particularly, and among his notes one sometimes came

across odd jottings such as this:

and myst

Ny

customs,

Creation myth—sky, sum, and moon

oon from the eyes of Na Atibu or the
lar to the creation of these lumznares
d by Spence in Int

1. Note that creation of Sun and M
stingray in Gilbertese myth is sim1
from the eyes of Khepera in the Egyptian myth quote

Myth. pages 165-4.
9.’ In late Pyramid texts the sky is rectangular, each corner resting oo a

pillar. In still later times those four pillars were Jooked upon & the
sceptres of the gods who presided over the four corners of heaven (Spence,
Int. Myth. p. 165). Cp. Gilbertese myth of the four women called 10
support the four corners of heaven.

5. The Egyptian early sky was a fiat metal slab. The universal Polymeszan
idea of sky was like ‘blue rock’. Gilbertese, simple rock. Cite Na Aream’s
tabunea (magic).

4, Babylonian myth: Merodach decapitated to make man from his blor< and
bone. Cp. Gilbertese myth of Na Atibu slain by his son to make sun, o,
stars and the Ancestral Tree whence all men grew. Cp. also the Clorsse
creation myth, in which the deity P'an Ku, who sprang from the four
original elements, supplied his eyes to be sun and moon, and his beearh,
hair, flesh and sweat 10 be wind, vegetation, earth and rain,

Again and again he found evidence of this connection with ancient culim—es
- which convinced him that the Gilbertese were descended from 2 highly civizzed

the members of ‘Contact’, LK., st a meetiny

1 In a paper originally delivered to
y published in the magazine Aibion,

on 24 February 1968 and subsequentl
London, val. t, no. 1, pp. 8-13,
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Astronomy and navigation

race who understood the fundamentals of celestial navigation. In articles pub-
lished in 1931 and 193! he put it like this:

There was no word for ‘astronomer’ in the Gilbertese language. If you wished
to find an expert on the stars you asked for a tiaborau or navigator, astronomy
being looked on as only an adjunct to the larger science of navigation. This made
it difficult to get reliable information on Gilbertese astronomical observances
because, with the arrival of European ships and easy travelling, followed by
Government regulations controlling inter-island canoe voyages, navigation had
become a dying art. ' )

Of the thirty thousand inhabitants of the Gilbert Islands in my time, less than
twenty could speak with authority about the stars; and those who had the know-
ledge were ofter unwilling to pass it on, for of all secrets those connected with
navigation were the most jealously prized and guarded. Nevertheless, there
were still greybeards in the group who had made voyages of a thousand miles in
canoes sewn together with string; and until some thirty years earlier, inter-
island trips of two hundred and fifty miles and more were regularly made in
these craft for the purpose of exchanging dances!

What I finally learned—especially certain facts connected with movements of
the sun—made it clear that the Gilbertese ancestors came into Oceania equipped
with a system of navigation based on the observation of heavenly bodies, and
that they had learned it from people possessed of a mathematical system. Most
of my information came from Biria, an old man of Butaritari, who sixty years
before had been instructed in navigation, His training Jasted seven years, during
which time he learned to drink sea water—a little every day—until his body
became so accustormed to it that he could live for weeks on end without any
fresh water at all.

He also learned about the stars, but not under the sky; his lessons began in
the village maneaba where he was made to sit at the base of the central pillar
facing the eastern slope of the roof. Just as the roof was divided by lines of
rafters, so the heavens were plotted out for him in lines of principal stars. Every

1 But probably assembied much earlier, I cannot resist queting again {rom one of
H. E. Maude's letters:
', .. He was usually har@ up when on holiday in those days and wrote anything,
even cross-word puzzles, that would bring him in an honest fiver.

Your mention of Gilbertese Astronomy and Navigation reminds me of the day I
found it. For some reason he used to take his salary, less the family remittance, in
cash each month rather than have it sent to a Sydney bank like the rest of us, This
money he used to keep loose in the right-hand bottom drawer of his desk and one
dayrhe told me to take enough to pay Kireua, tne cook,

“In the drawer, needless to say open with money all over the place, I noticed a file
Jabelled “Gilbertese Astronomy and Astronornical Observances'’ and sat on the floor
there and then till 'd read it through. Later Kennedy and I took it along to your
father and besought him to publish it, but all he would say was that he had written
it and once he had written anything he lost all interest in it {which was perfectly
true). Eventually, however, he agreed and I think he was quite happy when it came

out.” (R.G.)
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Astronomy and navigation

-2

‘ AL ‘-ﬂ constellation was allotted its imaginary place in the thatch, according to what
: ~.‘i,’=a“ we would call its angular distance ¢ast or west of Rigel and its declination north
l ' % or south of that star. '
| SN
b '
: -'.!'51&%
‘E: Feed
g ry Ao 1 vl
RS
5
. Aspects of the heavens
o .
o3 The Gilbertese navigator regards the night-sky as a vast roof. He never calls it
it B karawa, the usual term for the heavens, but applies to it the special name uma
AogEY ni borau, which signifies literally ‘roof of voyaging'. His whole terminology
"% of the skies follows consistently upon this fundamental idea. He calls the
§ v Nt eastern horizon fe tatanga ni mainiku {(the roof-plate of east) and the western, in
KA\ "ib- : a similar manner, te latanga ni maeao (the roof-plate of west). The meridian is
‘ ' te taubuki, the ridge-pole.
. : The roof is supported by imaginary rafters (oka), three on the eastern slope
-' %gfg,g{ _ and three to correspond on the west. The apex of the middle pair is held to be at
J ‘If the point where the star Rigel (beta Orionis) crosses the meridian. These
=38 middle rafters represent the Gilbertese celestial equator, which, being fixed by
the declination of Rigel, is seen t0 be placed about 8° south of our own, The apex
Bl of the northern pair of raiters is said to be where the Pleiades cross the
g?—‘_.é‘ . - meridian, which is about 24° north of the true celestial equator and 32° north of
i the Gilbertese; while the star Antares (alpha Scorpionis) marks the meeting-
oy 58 point of the southern pair at 26° true south declination, or 18° south of the
& Gilbertese equator.
ey 250 . Lying across these rafters, like the steps of a Jadder up the sky, the astronomer
. 7 ' imagines a series of three equally spaced cross-beams or purlins on each slope of
o A the roof. The following diagram, then, illustrates his conception of the
W - eastern sky from horizon 10 meridian,
- GO His idea of the western sky is exactly the same, but he numbers the puriins
PR downward from meridian to horizon. The navigator sits in tmagination beneath
Eay this immense framework, upon which the stars themselves form the ever-
,@%— . shifting thatch. It is by reference to the purlins that he expresses the altitude of
v 8 a heavenly body above the horizon, while the rafters afford bim a rough measure
5 b of decfination. For greater accuracy in indicating altitude, each of the intervals
. A between the purlins is divided into two compartments, as shown by the dotted
'w ;':'%4 2 lines in the diagram. The easternt half (i.e, the lower half on the eastern side and
i‘é ; the upper half on the western side of the roof) is called te marena ni bong (the
o interval of days or seasons} and the western half is te nikaneve (the sacred
L | 216
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| 1 '§  Ridge-pole or
Taubuki Meridian
Katenua n ta Third purlin
Kauocua n ta Second purlin
Moa n ta First purlin
Tatanga Roof-plate or
{ i | Horizon
Northern Middle Southern
Rafter Rafter Rafter

enclosure). The marena ni bong is said to ‘belong to’ the purlin bounding it to
eastward, and the ntkaneve to that which defines its western limit. In the
diagram of the eastern sky above, the inferior half of each interval is therefore a
marena ni bong, and ‘belongs to’ the purlin beneath it; while the superior hailf
is a nikaneve,! and belongs to the purlin above it, From this it is seen that the
various stages in the passage of a star from horizon to meridian are indicated as
follows by a Gilbertese navigator:

1. The star is in the marena ni bong of the tatanga, or horizon;

. It is in the nikeneve of the first purlin;

. It is on the first purlin;

It is in the marena ni bong of the first purlin;

It is in the nikaneve of the second purlin; and so on until it culminates at
the ridgepole or meridian. Thence its decline to westward is similarly
expressed:

1. It is in the marena ni borg of the ridge-pole;

2. It 1s in the nikaneve of the first purlin to west;

2
3
4
5

t Nikaneuve: any sort of enclosing wall or screen erected around an object to prevent
intrusion, Ancestral skulls might be thus enclosed; a high chief would sometimes sit
in a nikaneve at a ceremnonial gathering, The erection of such a fence was always
accompanied by magico-religious ritual, with the object of bringing calamity upon
an intruder.
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of such stones on the xland of Arorae has been described by Captain Brett
Hilder, who studied them in detwi! in 1937.1
Navigators could also tell by rye, within half a degree or so, when a star was

.i exactly overhead. They cid thit by | ying on their backs on the cutrigger platform
l— and gezing fixedly up at the star, or by turning round and round as they stared
; upwards; when they could oo Jonger see any difference in the star’s angular altitude,
whichever way they turped, it was at the zenith. They knew and memorized the
stars which passed exactly over certain islands and would then endeavour to keep
1; directly beneath them as they agprouched the islands. On ocean voyages they may

slso have been able to eximats ntitude by observing the meridian altitudes of
stars nearer the horizon.

At the time of the early migrations, that is between 3,000 and 6,000 years ago
Y by my father’s reckoning. Polaeia was not in fact the pole star of the porthern
heavens. Throughout that perisd unother second magnitude star, Kochab, was
nearer to the north celestial pole, attaining a declination of 84°N about 1,300 B.C.,
when the declination of Polarie was onty 72°N.

But what seerns eyen more imeresting is that just over 5,000 years ago there was
a very much brighter star then either Polaris or Kochab close to the southern
celestial pole. This was Achernar (e Fridani) with a magnitude of 0-6, i.e, more than
three times as bright as Polarit (Mag. 2-1). It reached its greatest declination of

1 See Captain Brett Hilder, ‘Polynesian Navigational Stones’ in the Journal of the
Institute of Navigation, 12, p. %, 1959,
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81°8 about 3,500 B.C., and no star of anywhere near that brilliance has been close
(o either celestial pole, north or south, from then antil now—or indeed at any
time during the past 12,000 years.

It may well have been part of a Gilbertese navigator’s training to learn the
meridian altitudes of Achernar, above of below the pole, for different known
islands, and also for one or two mythical or hoped-for lands far out across the
Pacific. To do this he needed standards of measurement which could be compared
and passed on to his descendants, just as the measurements for building canoes
were handed down from generation to generation. Ancient Chinese and Arab
navigators both used a finger’s breadth at arm’s length, which covers approximately
14°. Gilbertese seamen may well have adopted a similar basic unit, as they did in
canoe building, where the breadth of the quick ( Te-ari-ni-bat}, the breadth of the
nail (Te-uki-ni-bai) and the middle finger’s length ( Te-tabo-ni-bai) were all
standard measurements.

A remarkable voyage made recently by Dr David Lewis and his family, from
Tahiti to New Zealand in the catamaran Rehu-Moana, proved the practicability of
cuch methods beyond any doubt.} Throughout the whole 2,300 mile journey
Dr Lewis navigated without instruments by the sun, stars, wind, swell and any
random scraps of evidence that presented themselves—the behaviour of birds, the
colour of the sea, unusual cross swells, seaweed, fishes and so of. Periodically he
fixed his latitude by estimating a star’s angular distance from the zenith as it
passed overhead. At the end of the voyage he compared these latitude ‘fixes’ with
observations made by another member of the crew with a sextant. It may be that
meridian aititude observations of circumpolar stars would have been even closer.
Certain it is, in any case, that by one of these methods {zenith or circumpolar star
observations), perhaps even both, experienced Polynesian navigators, who had
devoted many years to studying the heavens, could have kept therselves within
ten or fifteen miles of a given latitude as they sailed east or wwest across the
Pacific.

This would have been quite close enough. YWhen viewed from these two
directions, many of the islands overlap each other, forming continuous fronts
between thirty and forty miles long from north to south. Marakei, Abatang and
Tarawa together account for nearly forty-five miles of latitude, with Maiana
covering another twelve riles from seventeen to twenty-nine miles further south.
Many other groups, especially parts of the Marshalls and Tuamotu archipelagoes,
are even more closely packed. The Marshall and Gilbert islanders in particular
were also adept at judging the proximity of land by certain types of cross swell
which ¢xtended several miles to seaward from the shores of an island, and so
effectively increased its size 1o an experienced navigator.

In addition, between all the istands there were the seamarks (betia) described
in Chapter 6.

1 *An Experiment in Polynesian Navigation', Journal of the Institute of Navigation,
April 1966. See Appendix 1. :
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The Dynamics of Space and Time in Hawalien Spirituality

(an Exploration of Ccntemporary Spirituality: Axial and
Primal Traditions'; East-West Center of Culture and Communica-
tion, Burns Hall, June 10-13, 1991}. By Rubellite K. Johnson

Explanation

This presentation takes the opportunity to provide some
answers to questions posed earlier in topic suggestions for

future conferences:

“Finally, I would like to mention some topics that we are
considering for future workshops and conferences...One of these
topics is the set of issues related to sacred sites in Asia, the
Pacific, and the Americas. Such issues would include the
following. Why are certain sites especially sacred? What
power is associated with such sites? What buildings are
appropriate at a sacred site? What is the relationship between
sacred sites and the surrounding areas? In what sense is all
land sacred? What is happening to sacred sites in the process of
modernization?”" [Letter from Steve Friesen, East-West Center

Research Fellow].

Response

Sacred sites in Hawaii are those with historic and religious
importance. Historic importance alone is not significant, Re-
ligious importance outweighs historic importance in ascertaining
which sacred sites are more sacred than others. Mauna'ala, site
of the Royal Mausoleum housing the deceased members of the royal
families of two Hawaiian dynasties is a very sacred place. About
a quarter mile up the same valley of Nu'uanu is Henaiakamalama,
the summer home of the late Queen Emma, now a museum. It is a
precious historic landmark of the Victorian Age of the Hawaiian
monarchy, but it is not as sacred as Mauna'ala, the burial place
of the kings, all except one. King Lunalilo’s vault in the
cemetery adjacent to Kawaiaha'o Church in downtown Honolulu is
very sacred. Punchbowl Hill, once a place where captured Hawaiian
chiefs preferred to be sacrificed rather than at other places, is
home to soldiers who fell in several wars, the world wars I and II,
the Korean War, and the Vietnam War. It is doubly sacred.

It does matter, however, whether burial places hold the
bones of royal personages or commoners. Burial places are
always sacred where they are found. But, the older the burial,
the more critical is the law in regulating how the bones are
to be treated, and if they are ancient Hawaiian burials, the
more complicated is the process by which developers are allowed
to proceed with permits for excavation and construction. The
site may not be an ancient Hawaiian burial site, inasmuch as
the remains are not identifiable, but they are valuable from
the. archaeological point of view. Even archaeology, however,
may not proceed in areas where Hawaiian skeletons and burials
are discovered since recent laws are as strict upon archaeologists
to proceed with study of ancient bones and archaeological sites as




on real estate developers.

Equally valued amony ancient Hawaiian sites are the stone
temples, callec helau, although some are perhaps more sacred
than others, depending upon their function and the rank of

the deity for whom they were built, as gods were ranked.in
importance in hierarchical order as were chiefs. Xu, god of

war and construction, was highest in rank among the four gods

of the pantheon. Then Lono, god of peace and agriculture,
followed by Kane, pgod of atmosphere and creation, then Kanaloa,
god of the sea. There were only two priesthood orders, one

for the god Ku and the other for the god Lonc. - There were no
priesthood orders for Kane and Kanaloa. The priesthood orders
were connected with the construction and comsecration ceremonial
rites of the temples honoring Ku and Lono, so that heiaus of

the luakini class (walled and terraced stone temples) were more
sacred and more elaborately constructed than others. {Luakini
comes from lua, meaning 'pit', and kini, meaning ‘many'].

Of the luakini class heiau, the heiau po'okanaka [po'o, 'head,
skull'; kanaka, 'man'] was the most sacred temple dedicated to
the war god Ku, also called a wai kaua heiau {war temple). It
took its name From human skulls fixed to the main posts of the
sacred lama fence surrounding the sacred area. Next in impor-
tance was Ffhe heiau ho'oulu ‘ai [ho'oulu, 'to increase'; 'ai
'food'], also called mapele, dedicated to Lono, god of agricul-
ture and peace. The pu uhonua {pu'u 'hill'; honua, 'placenta’,
as of Earth Mother], such as the City of Refuge in Honaunau,
Kona, Hawaii, a place for absolutionm, pardon, mercy, amnesty,
and clemency, for restoring criminals to society free of the
death penalty, was also a Lono type temple.

[See illustration, page 2a for (a) luakini class, heiau
po'okanaka, heiau Ku type, with one oracle tower (anu'u);
(b) luakini class, heiau ho'oculu 'ai/mapele, helau Lono type,
with two oracle towers (anu'u and opuj].

The luakini class heiaus dedicated to Ku and Lono, requiring
the institutionalized priesthood orders for these gods, were more
important than other heiau because they were established on a
national, or wider community basis, than immediate or extended
family worship. They were built to accommodate the formal
worship rituals for larger districts or the entire island rep-

resentation.

Of lesser prade were the unu and ko'a shrines, one a coastal
type [ko'a kai] dedicated to Ku'ula-kai [Ku-of-ocean-abundance]
as god of fishermen, and another type upland [ko'a uka] dedicated
to Ku'ula-ula [Ku-of-upland-abundancel as god of farmers. Ku'ula-
kai of the coastal ko'a kai shrine [ko'a ‘coral}l was a carved
stone image, usually a fish form, to which the first fish of the
daily catch was offered. Daily rictuals for Ku-of-the-upland
[Ku'ula-uka)] were vegetable offerings. Ku was the patron deity
of fishermen and farmers, while Lono was the god of rain, thus
of agriculture and the agricultural year, the annual harvest time
for tax-collecting. Ku was invoked on a daily basis by fishermen
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aud farmers because their wooden tools were made from nard wooi:

that were the kinolau {kino ‘body’; lau ‘many'], or phwsical
manifestations of the god in the shape, hardness, and power
(mana} of woods, i.e., the mana of the woods and the increased

mana of tools manufactured by intelligent beings.

The sacredness of a place is therefore determined by the
presence of two things:

(a) mana, or power, manifested in nature from a superordinary
source, as of the gods (akua) and of the spirit {'uhane); and

(b) kapu, law of restriction so as to set aside a place
where mana resides, as within the sacred temple area.

Since mana is a residual force which, whether from use or
from contamination, is diminished, the aim of worship and ritual,
with sacrificial offerings of food or other items, is to maintain
the inflow and to check unnecessary outflow of mana as the power
that runs the world. Ancient Hawaiian religious worship was
called "ho'omana', that is, '"to cause power’. The temples were
built to bring the gods (akua) and their power (mana) down to
earth within the comfortable reach of man and society, where
the conduit of power was kept open by communication with and
propitiation of the gods. Mana is thus seen as having negative
and positive attributes, since power 1is positive in the service
and security it provides, but negative in the restrictive nature
of the kapu system of regulation. Breaking the law of the kapu
was the source of much anguish in ancient Hawaii as it prescribed
capital punishment as the only remedy for viclation of the sacred
laws. The sacredness of ancient Hawaiian places and religious
sites is therefore due to a combinatiom of residual mana and to
the restrictions of the kapu enacted in ancient times to prevent
unholy entry and improper use. Sanctuaries come uander the pro-
tection of kapu because of mana, as do things and people with

mandg.

when the eating kapu ['ai kapu] was overthrown in 1819, by
Kamehameha II [Liholiho] and the queens, Keopuolani and Ka'ahu-
manu, the unu o Lono {unu, a shrine], also known as the Ipu
(gourd) o Lono, the sacred gourd image in the hale mua (men’s
eating house),was no longer needed as a sacred shrine for the
required daily religious rites of the 'alana sacrifice performed
by men. The heiaus were also closed after the abolition of the
kapu system, as they also were no longer required. Hewahewa,
the high priest, had officially renounced his sacred office
of the kahuna nui, and by doing so had also effectively abolished
the ordained priesthoods of the temples for Ku and Lono. This
did not remove the gods themselves as they continued to be wor-
shipped on the informal family and occupational levels of the
society. The quasi-judicial function of the heiau Ku, however,
as a place to carry out capital punishment adjudicated by the
chiefs against criminal lawbreakers through human sacrifice came
to an end. So also the reciprocal commuting of death sentenees
as the prerogative of the Lono priesthood on the heiau pu'uhonua




noiries of refuge', where the condemned were returned to
society after purification in a second rebirth through the

placenta (honua 'earth', 'placenta') of Earth Mother {Papa-
hanau-moku, ‘Stratum—rock—giving-birth—to—lands‘]. Human

—_— . . . N .
cicrifice as execution of criminals in the soclety was assoc-
iated with patriarchal law; clemency with matriarchal mercy.

In 1820 American missionaries arrived, into this vacuum of
theocracy, with high aspirations to convert the native Hawaiian
population to Christianity. Since the formal structure of
Hawaiian religion was then non-existent, its temples vacant and
ritual schedule unenforced, the missionaries met with little
resistance. On the whole Hawaiilans embraced the new religion.
For the most part, however, ancient beliefs continued in healing
practices and family worship in the home. The national, formal
patterns of religious ritual associated with the heiaus and
priests [kahuna), however, ceased to be important eXcept as
part of the indigenous pasct.

As generations passed, the formal patterns of religious
ritual on the heiau became too remote for the memory of mnative
Hawaiians to recall. Ritual prayer chants [pule} lost their
original sacred meanings until they could no longer be recaptured
by later generations such as ours. Suddenly it seems to be
sacrilege that this has happened, and we are supposed to recover
all of what has passed beyond our comprehension as though we must
still undarstand perfectly and completely what our ancestors
once saic and did that was part of an irreplaceable heritage.
How is this possible, when the Hawaiian priesthood were esoteric
orders, given to secretl strategies? How are we to penetrate
che breach between us now? It seems that only by the tools of
historical analysis can this broken past be reconstructed, if
only to understand how it functioned and what it achieved that
was of benefit to ancient society.

The history of Hawaiian ritual, however fragmented in the
weitten and translated record which remains for us today, may to
somé extent help us to recover something of that past. Writings
of the Hawaiian scholars, David Malo, Samuel Kamakau, John Papa I
and Kepelino shed some light on the heiau as a place of worship.
The combined record of the ritual schedule gives some idea of how
sacred space was determined and how efficacy of ceremony was
cffected. An important element seems to be the relationship
between sky and earth, between human life and cosmic creation,
between the cycles of cosmic time and life on earth. The temple,
as hale o ke akua, or 'house of god{s)', seems in its architect-
ure to have been an attempt to center the birthplace of man and
his homeland where it would meet, ascend to, or descend from the
center of the universe., This center, or piko o ka honua, 'navel-
of-Earth-Mother', is the terrestrial egquator which extended
along the line of a great circle, ke ala i ka piko o Wakea, 'the-
path-to-the—navel-of—Sky-Father',-or the celestial equator. To
find one's own center, he should lie with his navel pointing
skyward, or stand with the center {manawa, piko] of his head be-




neath the zenith sun at noorn [awakeal. At night he should

iie in the same place, preferably around midnight, or when

4 star or star cluster is in the zenith. Then, find Hokupa'a
(Polaris) in the north and align it with the apex of the up-
right Southern Cross [Kape'al before it declines. The line
drawn overhead between north and south through the zenith axis
of your locus [piko} defines your meridian {(longitude) and
local time. This imaginary line was called the kaupoku (ridge-
pole) of the "house of god" [ka hale o ke akua], the "house”
being che heiau, Space 1s empty except for moving celestial
lights. The diagram of the house served as an outline against
the emptiness through which the movement of these celestial
bodies could be tracked at night. :

The simplest way to understand the correlation between
sacred space and cosmic time is to start with time, because
we understand the rhythm of time more easily than we are able
to position ourselves on earth. If we are out of range, for
example, of familar surroundings, dislocated, we are unable
to find home. How do we proceed into unfamiliar territory
without maps or charts?

Hone of us has difficulty relating to night and day as the
first rhythm of infant time, since our conditioning is from
night to day, between the oscillations of moon and sun, between
darkness and light, sleeping and waking. This is the beginning
of sight and the understanding of death as the limit of life
and time, a most primitive cognition. This cycle is built
into our consciousness and unconsciousness,into our most ele-
mentary perceptions of space and time. When we begin to abs-
tract the concept of linear time, we comprehend our mortality.
We may also not realize how fundamentally our religious beliefs
are conditioned by these oscillations. They are the very basis
of ritual expression in the relative dimensions of structured
space and time within the limitations of earth-bound existence
and the limitless expansion of the cosmos into infinity.

The ancient Hawaiian ritual calendar was, therefore, a
canonical imperative of the priesthood to adjust the timing of
ritual ceremony so that its efficacy was assured. This respons-
ibility was given to the Lono priesthood.

The god who had charge of annual time was Lono-i-ka-makahiki,
"Lono-in-the-year'. The makahiki was the Hawaiian agricultural
year, which was coordinated between the moon and the star
cluster of the Pleiades in Taurus. The priests waited for the
first new moon after the first evening rise of the Pleiades
after autumn equinox to start counting the new year. That
event happens about November 20th.

The standard makahiki year in the general calendar had
twelve months:




1. Ikuwa October-November

2. Welehu November-December Antares {[Scorpius!”?

3, Makali'i December-January Pleiades [Taurus]

4, Ka'elo January-February Mercury (?)

5. Kaulua February-March Sirius (Canis major]?

6. Nana - March-april ' Gemini (7) '

7. Welo April-May - (1)

8. Ikiiki May-June Regulus [Leo] |
9, Ka'aona June-July (7) i
10. Hinaia'ele'ele  July-August (7) :

Hilinehu

11. Mahoe-mua  August-September ' Castor [Gemini]

12. Mahoe-hope September-0October Pollux [Gemini]

{*Note: the assignment of star identifications to the
above month names are only possiblities; where there are
no question marks the identifications are surel.

The makahiki was also a four-month Mejrst-fruits” festival
season for tax-collecting within the annual makahiki year. This
makahiki festival was a 120-day period, or four months, during
which attendance required of males at heiau temple services was
suspended.

Makzhiki Season (four months): Lono ritual (first fruits):
Tkuwa October-November Makali'i (rising/after
[Hawaiian year began] sunset

1000 4.D. Makali'i rising September/October

2000 B.C. Makali'i [Pleiades in Taurus] replaced by Aries
at the vernal equinox

1 A.D. First Point in Aries now in Pisces

2000 A.D. First Point will be in Aquarius

welehu November-December Antares in Scorpius
Makali'i December-January {winter solstice/Dec-
tMakali'i culminates] ember 211

{Tropic of Capricorn = sun at 23.5 degrees =
Ke ala polohiwa a Kanaloal

Ka'elo January-February Mercury/Baachus (in
[End of makahiki season} Tahiti)

This four-month freedom [noa] from required attendance at the
heiau was called 'moa', meaning 'free’ in the sense of being
free from kapu. During the other eight months of the year the
kapu periods, called pule (prayer) were in effect during each
month. The pule were prayer periods set aside for required

recital; there were four pule periods in each month. They



added up to nine nights {or cays)

kapu kauila or ''kauila nighes'.

=

days'" [1a) by '"nights" {po].

per month, called na la
{The Hawaiians reckoned
During eipht months when these

pule periods were in effect, there were 72 kapu kauila nights
‘n all when the male members of the society were required to
be in temple attendance, and when all iabor in fishing and
farming was set aside. These kapu kauila days were ritualized
into cyclical lunar time and consecreted by the Kapu system.

Cyclical lunar time was the

basis for setting the pule

periods into ritual order. The Hawaiians had thirty nights/
days in each month, called mahina or malama for the moon,

personified as the goddess Hina (symbolizing cardinal direction
west), who ruled over ocean tides and reef 1ife. The nights
were thus counted into three ten-day weeks called anahulu,

meaning ‘'a measure of ten':

1. Hilo [Mercury, Procvon] 1l.
2. Hoaka 12.
3., Kukahi 13.
4. Kulua _ L4,
5. Kukolu 15.
6. Kupau 16.
7. Olekukahi [lst quarter] 17.
8. Olekulusa 18.
9. Olekukolu 18.
0. Olepau 20.

Huna 21, Olekukahi
Mohalu [Shaula] 22. Olekulua [3rd q.]
Hua {Jupiter] 23. Olepau

akua 24 . Kaloakukahi
Hoku [full moon]25. Kaloakulua
Mahealani 26. Kaloapau

Kulu 27. Kane
La'aukukahi 28. Lono
La'aukulua 29. Mauli

La'aupau 30. Muku {new meoon]

The pule periods were assigned to three gods from the
pantheon [Ku, Kanaloa, and Kana] and to Hua (the identity of
which is unknown, except that Hua is one of Jupiter's names),

as follows:

1. The Ku tabu was set on the evening of Hilo, the first
crescent moon after the dark phase [Muku}l, and lifted on the

morning of Kulua = 3 days.

2. The Hua tabu: set on the evening of Mohalu and raised
on the morning of Akua = 2 days.

3. The Kanaloa tabu: set on the evening of Olepau and raised

on the morning of Kaloakulua =

2 days.

4. The Kane tabu: set on the evening of Kane and raised on

the morning of Mauli = 2 days.

By this arrangement the Ku tabu period totalled 24 days in
the year; each of the others, Hua, Kanaloa, and Kane 16 days
each, for a combined total of 72 kapu kauila worship days in

the heiau,
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fuil moon in fiftcen days describes a compass circult by the
revolution of the moon around the earth from west. to east.

It rises in the east, but when the moon is seen at first cres-
cen: it 1s already secting after the sun, so it is seen in the
west, The moon goddess Hina is thus associated with cardinal
direction west; Ku is cardinal direction east, where the sun

as tne kinolau form of the god Kane {Kane-'onchi-o-ka-la, 'Kane-
eyeball-of-the-sun') rises. Kane is_associated with cardinal
direction north [Ke-ala-polohiwa-a-Kane, Tropic of Cancer, i.e.,
surmer solstice], Kanaloa, south [Ke-ala-polohiwa-a-Kanaloa,
Tropic of Capricorn, i.e., winter solstice]. Kanaloa is the
octopus god of the wind compass {Ipu-makani-a-La'amaomao] and
symbolizes .the divisions of the compass along the tentacle
radials. Lono is personified as the god of annual time, and

in the night sky is the star Sirius, which ancient Hawaiians
used as the zenith star over Tahiti, Kane and Kanaloa are also
associated with the solstice limits of the sun {(as above).

The progress of the moon from Muku at new moon to Hoku at

The moon moves from west to east around the horizon about
12 degrees per day. At Muku (new moon) dark phase, it is
directly west but cannot be seen; full moon Hoku is directly
east, and the Ole moons, waxing and waning, are first and
third quarter moons, south and north, respectively. This revo-
lution is a primitive lunar compass, useful to man for lack of
anything else to discern where he might be at night on the
desert or at sea. In this sense, the cyclical turn of the moon
measures position around the circuit, and in this sense cosmic
space is defined by the movement of the moon, that is, by
cyclical lunar time.

[See next three pages for lunar calendar tabu periods].

The Ku tabu was imposed on the first four nights of the
waxing crescent moon [Hile to Kulua]. The moon moved south of
west, coordinated with Mercury, or Procyon {or both). The
tabu of Hua was set during the gibbous phase two nights before
full moon, coordinated probably with Jupiter, or Shaula in
Scorpius (or both). The tabu of Kanaloa was set two nights
after third-quarter moorn, when it was west of north; the tabu
of Kane two nights of the waning crescent moon before the dark
phase [Muku], when the goddess Hina as the moon was believed
to become a "spirit" {maulil], dying at Muku. The spirit [Mauli,
29th night of the moon] then entered the Wail Ola a2 Kane sacred
pool of life-giving, healing waters in the Milky Way. At Hilo
she revives, and a shank of her braided hair [Hilo, 'twist']

becomes visible,

Two principles of calculating lunar time can be deduced
from the Hawaiian system:



Olekukahi

Olekulua

Olepau

Kaloakukahi

Kaloakulua
Kaloapau

Kane

Lono
Mauli

(2tst) Portion to king's gods/kahuna/
queen/court and the ‘'ai alo
(chiefs * military companies)
Feather gods carried in procession

(evening)
(2znd) Wooden gods carried in procession
(evening) ,
(23rd) Made image. of Lonomakua (ku-i-ke-pa‘a
work)
Lonomakua image: 10 inches circumference

7 fathoms length (12 feet)
joints carved at intervals
ke'a crosspiece with pala fern
ka'upu bird at top
white tapa cloth made of wauke
anointed with coconut oil
accompanied by akua pa'ani

{24th) Fires lit along coast {(morning)
Tabu on activity for 4 days
Hi'uwai ceremonial bathing

Makahiki tabu imposed in the morning
Akua loa and Akua poko circuits
Alia poles - akua loa stood between the alia
- alia ope'a
- ho'okupu (taxes) placed between the
alia and akua loa
Hainaki prayer at the end of offerings
Image turned face down after noa (freeing) of land
Image carried face backward
Image taken back to chiefs: Hanau pu ceremony of
feeding the idol (kulolo, haupia, bananas,
coconuts, ‘'awa)/ carrier fed/ then niho-palaoa
hung around the image/ griding of the god with
the kaioloa tapa

Sports events

(27¢th) Pala fern picked, signifying the
freeing of cultivated fields from tabu/ keepers of
the god Kane made bundles of lu'au leaves, cooked
them on open fire, put them up on the sides of their
hwouses to signify that farms were relieved from tabu

(28th) Same things done by kahu of Lono
(29th) Same things done by kahu of Kanalc

(On the 27th night (Kane) the chiefs (ali'i) gatherec
pala fern; jighted the Puea bonfire along the shore;
canoe sent on fishing expedition; males/chiefs
ate of the catch (on the night of Lono, 28th)}




(1) The principie of the synodic count:

From its startinyg position at hew moon, until it
returns to that point, the moon revolves around the
earth once every 29.5 days;

(2) The principle of the sidereal count:

With respect to a star on the meridian, the moon's
period of revolution around the earth is 27.3 days
(Kane is the 27th night in the Hawaiian moon calendar),

Therefore:

The earth and moon revelve around the sun, so that in one
month, for every sidereal revolution of the moon around the
earth in 27.3 days, the earth moves 1/13 of its orbit around
the sun.

[*Note: the above is stated as though the Hawaiian priests
understood that the sun is at the center of the solar system,
but they may not have known that. The sun, in their system,
may have been perceived as moving around the earth, with the
earth at the center of the solar system. However, the numer-
ical count does not alter in either case].

No.months Fortnights (Kane) Sidereal Synodic/remainder
(Hua) 13.5
1 (Kane) 13.5 27 + 3 = 3¢
(Hua) 13.5
2 (Kane) 13.5 27 + 3 = 30
4 fortnights 54 + 6 = 60 days
{Hua) 13,5
3 (Kane) 13.5 27 + 3 = 30 days
{Hua) 13.5
&4 {Kane} 13.5 27 + 3 = 30 days
8 fortnights 108 + 12 = 120 days
{Hua) 13.5
5 (Kane) 13.5 27 + 3 = 30
{(Hua) 13.5
6 (Kane) 13.5 27 + 3 = 3¢

12 fortnights 162 + 18 = 180 days




No. months  Fortnights (Kane) 5idereal Synodic/remainder

{Hua) 13.5 _
7 {(Kane) 13.5 . 27 + 3 = 30
(Hua) 13.5 '
8 (Kane) 13.5 27 + 3 = 3¢
16 fortnights 216 + 24 = 240 days
{Hua) 13.5
9 (Kane) 13.5 27 + 3 = 30
{Hua) 13.5
10 (Kane) 13.5 ' 27 + 3 = 3¢
20 fortnights 270 + 30 = 300 days
{Hua) 13.5
11 (Kane) 13.5 27 + 3 = 30
{Hua) 13.5
12 (Kane) 13.5 27 + 3 = 30
24 fortnights 324 + 36 = 360 days
(*makahiki: intercalate + 5 = 365 days]
(Hua) 13.5
13 (Kane) 13.5 27 + 3 = 30
26 fortnights 351 + 39 = 390 days
(Hua) 13.5 [364.5 + 00.5 = 365}
14 (Kane)} 13.5 27 + 00.25 = 365.25]
+ 3 = 30
28 fortnights 378 + 42 = 420 days
{Hua) 13.5
15 {(Kane)} 13.5 27 + 3 = 30
(Hua) 13.5
16 (Kane) 13.5 fortnights 27 + 3 = 30
32 fortnights 432 + 48 = 480 days
{etc.) :

The extension of the sidereal/synodic lunar revolution beyond
annual limits recalls the Indic Mahayuga ''Great Age' of 432,000
eons [(Von Dechend, Hetha and Giorgio Santillana, Hamlet's Mill,
1969: 7, 162-163}: '




", .when one rfinds numbers like 108, or 9 x 13, reappearing
under several multiples in the Vedas, in the temples of Angkor,
in Babylon, in Herclitus' dark utterances, and also in the
worse Yalhalla, it is not accident...

,..%c is known that in the final battle of the gods, the
massed leyions on the side of 'order' are the dead warriors,
the 'eicherier' who once fell in combat on earth and who have
been transferred by the Valkyries to reside with Odin in Valhalla
--'Five hundred 'einherier' come out of each one gate...that
makes 432,000 in all, a number of significance from of old...

' ..This number must have a very ancient meaning, for it is
also the number of syllables of the Rig Veda. But it goes back
to the basic figure 108,000, the number of stanzas in the Rig
Veda (40 syllables to a stanza), which, together with 108, occurs
insistently in Indian tradition. 10,000 is alsoc the number
which has been given by Heraclitus for the duration of the Aion,
according to Censcorinus (De Die Natali 28), whereas Berossos
made the Babylonian Great Year to last 432,000. Again, 10,800
is the number of the Indian fire-altar (Agnicayana)..."

",..To quibble away such a coincidence,' remarks Schroder,
‘or to ascribe it to chance, is in my opinion to drive skepticism
beyond its 1imits. Shall one add Angkor to the 1list? 1t has
five gates, and to each of them leads a road, bridging over
that water ditch which surrounds the whole place. Each of these
roads is bordered by a row of huge stone figures, 108 per
avenue, 54 on each side, altogether 540 statues of Deva and
Asura, and each row carries a hug Naga serpent with nine heads.
Only, they do not 'carry' that serpent, they are show to 'pull’
it, which indicates that these 540 statues are churning the
Milky Ocean, represented (poorly, indeed) by the water ditch,
using Mount Mandara as a churning staff, and Vasuki, the prince
of the Nagas, as their drilling rope’ [Dechend/Santillana, 1969:
162-163].

This was noted by Joseph Campbell in a chapter on the
Indic calendar round in his book [Ths Mythic Image,1984: 143 j:

"Translating, now, the divine into human years, we arrive at
the following sums:

4,800 x 360 = 1,728,000 human years

3,600 x 360 = 1,296,000 " 1

2,400 x 360 = 864,000 " H

1,200 x 360 = 532,000 " '

"Furthermore:

1,000 Mahayugas = 1 daytime (or 1 night) of Brahma

{1 kalpa), i.e., 12,000,000 divine years or 4,320,000,000
human years..."
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The effort of the Hewailian priesgts to harmonize ritual time
with cosmic¢ time may be deduced from the annual ritual calendar
when building of a new heiau, especially the helau Ku, took
place in the nidst of the eight-month ordinary pule periods.
The centering of the helau so as ro find the exact point which
extends from one's position on earth along the extension of
a great circle to the center of the universe (or the celestial
equator) was a geometric problem to 1ink the 'mnavel" (piko]
center of one's birthplace to the center [pikol of the universe
(as Sky Father, Wakeaj. How was the 'navel’ [piko] center
determined?

I+ was found by taking a cord and using it to find the
radius of the heiau compass circle. This cord, the 'aha hele
honua ('rope—go-the-earth') was used to square the cormers
of rhe sacred houses oOn the heiau. The cord was rituall
"gtretched'" in a ceremony performed by the king and the Kigh
priest to the dimensions of a sacred house [hale wai'eas,
literally, 'house-water—rising-(of—celestial—bodies)'] a
cubit {ha'ilima, about 18 inches] wide by a cubit deep by
two cubits long (i.e., 18" x 18" x 36']. How this cubit
length was determined is not known.

Analysis of the tabu nights of the moon, relative to
major and minor moonrise and moonset positions north and south,

which is a 19-year cycle, gives the following interesting
results:

(1) toon's major swing: NWw 302° Kane moon (27th might),
maximum northerly moonset, summer; Kane tabu,
1st night

SW 738 Y Kukahi moon (3rd night, waxing moon),
maximum southerly moonset, winter; Ku tabu,
3rd night

NE 062° Kulu moon (17th night, waning moon) ,
maximum northerly moon rise, summer

[
SE 122  Mohalu moon (l2th night, gibbous moon),
maximum southerly moonrise, winter; Hua tabu,
1st night.

(2) Moon's minor swing: NW 2900 Lono moon (28th night,
waxing mocn), minimum northerly moonset;
Kane tabu, 2nd night.

SW 950" Hilo moon (lst night, waxing moon)},
minimum southerly moonset, winter; Ku tabu,
st night

NE 070° Mahelani moon (16th night, full moonJ,
minimum northerly moonrise, summer

SE 110° Huaz moon (13th night, gibbous moon),
minimum southerly moonrise; Hua tabu, 2nd night
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We may plot the moon swings thusly, for easier comprehension:

sW 250° Hilo <(Ku tabu);: minimum southerly moonset, winter
SW 238° Kukahi (Ku tabu): maximum northerly moonset, winter
SE  122% Mohalu (Hua tabu): maximum southerly moonrise, winter
SE 110¢ Hua (Hua tabu): - minimum southerly moonrise, winter
NE 070° Mahealani: minimum northerly moonrise, summer
NE 062° Kulu: . maximum northerly moonrise, summer
NW 302" Kane (Kane tabu): maximum northetrly moonset, summer
NW 290% Lono (Kane tabu): minimum northerly moonset, summer

It is only by doing this kind of tedious analysis that
descriptions of heiau ritual given by native Hawaiian writers
more than a century ago may be faithfully interpreted.

The dynamics of celestial motion and structure in space as
cosmic time seems to have been a passion of the priests in
metaphysical theology, in an attempt to understand the structure
of the universe from which man to life, as their ritual articu-
lation about the creation tries to penetrate its effects by
trying to comprehend causes. The ritual prayer to invest the
chief at birth is an aesthetic example of their ability to
reason taus:

ke au i kahuli, wela ka honua
ke au i kahuli, lole ka lani
ke au i kuka'iaka ka la,
ho'omalamalama i ka malama

ke au o Makali'i ka po
ka walewale ho'okumu honua ia

ke kumu o ka lipo i lipo ai
ke kumu o ka poc i po ai

ka lipolipo, o ka lipolipo
ka lipo o ka la
ka lipo o ka po

OO0 SO OO0 FHOoOQ

Po wale ho'i

When space turned around the earth heated
When space turned over, the sky reversed
When the sun appeared standing in shadows
To cause the light to make bright the moon,

When the Pleiades are small eyes in the night,




From the source in the slime was the earth formed
From the source in the dark was darkness formed
rrom the source in the night was night formed

From the depths of the darkness, darkness 8O deep
parkness of day, darkness of night

Of night alone
Did night give birth

Born was Kumulipo in the night, a male
Born was Po'ele in the night, a female

Hanau ka po
Hanau Kumulipo i ke po, he kane
Hanau Po'ele i ka po, he wahine

0 piha, © pihapiha
0 piha u, © piha a
0 piha e, © piha o

0 ke ko'o honua pa'a ka lani
0 lewa ke au, ia Kumulipo ka po
Po no.

Filling, filling full
Filling, filling out
Filling, filling up

Until the earth is a brace holding firm the sky
When space 1ifts through time in the night of Kumulipo
It is yet night.

The lines of poetry above are from the Hawaiian creation
chant, in which none of the gods are involved in creating but
are themselves born from the universe when the light of the sun
breaks forth at the birth of mankind. They reflect an inclin-
ation of natrive Hawailan religious thought roward scientific
reasoning about the origins of life, the relationship between
{nanimate and animate sorms as states of material being, and
the relationship between metaphysics and physics. Perhaps
this is the difference between the ancient Hawaiian religious
thought and roday's neoclassical cultural revival. The
Hawaiian priests were practicing a kind of metaphysical
religion. Today's efforts are moxre concerned with the political

cffects of religious activity.

presented in following 58 a summarized ritual schedule for
rhe Ku and Lono [makahiki festival] seasons. The Ku ritual
schedule was appointed for observation only when a war remple
was newly built and reconsecrated, whereas the Lono [makahiki]
ritual season was an apnual regulation.



Juring the second month of

The Huawoiios new ooy be el
Lhe mekehiKD svenon, sacrod to Lono:
Keconstructed Ritual Seheaelce [mukabiki]):
1kuwa October-November Makali'i [Pleiades rising/sunsetr;
September 2lst Autumn equilnox

{1000 A.D. Makaii'i rising in September/October]
[2000 B.C. Pleiades in Taurus replaced by Aries at

vernal equinox]
A.D. First Point in Aries now in Pisces]

i1
{2000 A.D. First Point will be in Aquarius]

Welehu November-December Lehua {Antares in Scorpius,
Ka Makau Nui a Maui, 'Maui's
Fishhook]
November 2lst Hawaiian year began

{first new moon (Muku/Hilo) after
first evening rise of the Pleiade
a2t sunset]

Makali'i December-January December 2lst - winter solstice
{Tropic of Capricorn = Kanaloa; sun at 23.5% southern
limit] _
{Makali'i culminates 90°/90 days, i.e., at zenith
20° N}
Ka'elo January-February Mercury/Baachus (Tahiti)

[End of Makahiki Season/First Fruits festival]

Ku Rituzl Season (conducted between the vernal equinox and
summer solstice)
[allowed 10 days reconsecration/ 25 days building tabu periods]

Kaulua February-March Gemini/Twins
: Thatching of Ku heiau

La'aukukahi (18th) Building of the booths/paehumu
La'aukulua (19th) Carving of maka'iwa images
La'aupau {(20th) (continues)

Olekukahi (2lst} third quarter moon
March 21st - vernal equinox
Olekulua (22nd) (continues)
(Kaloa tabu 2) Olepau (23rd) End of basic preparation

Kaloakukahi (24th) Huikala rite/ purification

Kaloakulua (25th) of island at each ahupua'a
continues/ alaea ordinance
Kaloapau (26th) Hawai o Papa rite (Hale o Papa)
(Kane tabu 2) Kane (27th) King and priest in heilau
Lono (28th) Alaea image and ordinance




Nana

(Ku tabu 3}

{Hua tabu 2}

Lb

(29th)
(30¢ch

Mauli
?;uku

March-Apfil

Hilo (lst)
Hoaka (2nd)
Kukahi {3rd)
Kulua {(4th)
Kukolu (5th)
Kupau (6th}

Olekukahi (7th)

Dlekulua (8th)
Olekukolu (9th}

King and Priest pray in heilau
Huikala rite for akua ka'ai/
People in 8 row/ 40-80 images

(Gemini]
Tabu laid on temple/lupalupa

Kauila-huluhulu (morning)

Malu-ko'i (evening)

'0i'o (to mountains) mau ha'alelelz
'01'o {to heiau)

Nanahua post {evening)

Makaiwa images (evening)

Measured foundations hale mana
{continues)

Kauilanui service began (evening)
Circuit of ka'ai/Kahoali'i rite
Kai-a-pokea rite

Kuwa service/ setting up images
behind the Nanahua post

Kapoupou'ana/ thatching of houses
Hulahula service (midnight)

(maku'u tapa attached to anu'u}

Ho'opi'i na aha limalima (morning)

Kuili service {night)

Kuili continues

Kuili continues

Kuili concluded (evening)

Ho'owilimo'o service (evening)

aha service at hale mana
(stretching of the cord ceremony)

coconut leaf girdle for haku ohi'a
image

'oki ka piko rite for image

maki'ilohelohe service

Ka-papa-ulua rite/ oloa tapa
wrapping for the anu'u tower

Ritual bathing in the sea

Xa'i cioa service/Hale o Papa

and Ku heiau/girding of Mo'i image
(tabu remained in effect)

Ho'omahanahana service

{End 25-day building period]

(End 30-day revolution from 18th
night waning moon tO 17th of next]

Na la kapu kauila

months of ordinary tabu pule periods

tabu night to the year

Olepau (10th)
Huna (l1lth)
Mohalu {(12¢ch)
Hua (13th)
Akua (14th)
Hoku (15th)
Mahealani (16th)
Kulu (17th}
= 9 tabu nights

x 8

72

24

4

tabu periods to the year
tabu months to the makahiki festival (Lono]




Tabu periods of the month: 3 Ku
[4 pule periods pexr month] 2 Hua
2 Kanaloa
2 Kane
§ kapu kauila nights

B o o o e e e e e e s e o e b R e e e — — — e R R e e s

Welo April-May
Ikiiki May-June End of period for consecration
of Ku heiau [Kaulua, Nana, Welo,
Ikiiki]s Ikiiki = Leo
Ka'aona June-July. June 2lst summer solstice
Sun at 23.5 N northern limit
[Tropic of Cancer = Kane]
Hinaiaeleele July-August 'Opelu tabu lifted/ aku tabu
Hilinehu began (six months alternation)
Mahoe-mua August-September [Gemini; Castor]
Hilinama September 2lst autumn equinox
Mahoe-hope September-October {Gemini; Pollux] End of Kau season.

Ritual calendar of the Makahiki Season [Ke au o Makali'i]
{First Fruits]

Ikuwa October-November

Hilo + Hoaka

Kukahi {3rd) Tabu days of Ku; flags flown from
heiau

Kulua {4th)

Kukolu {5th)

Kupau {(6th)

Olekukahi (7th).

Olekulua (8th)

Olekukolu (9th)

Olepau (10th)

Huna (1ith)

Mohalu (12th) [Shaulal] {Tabu of Hua period] 'Breaking of
the king's coconut dish'/ceremony

Hua {13th) [Jupiter]
etc.
Welehu November-December (1) makahiki taxes of the 'ckana,
[Lehua = Antares/Scorpius] poko, kalana land sections readied
{2) levies on the loa and tribute
paid from landlords (waiwai maloko)
La'aukukahi (18th) Taxes levied against district (cloth)
La'aukulua (19th)
La'aupau (20cth) Display of taxes before the gods

{ho'omoe 'ial




Mo te Lo pAananey - cebhruary |

Hilo (lsi) Tabu nl Ku impos=d on Hilo and listed
cr the morning of Kulua
Mohalu (12thy Tabu period of Hua imposed an Mohalu
until morninyg o:r Akua {l4th)
Ho'okupu to kKing called the ‘heap of -
Kuapoia'(ka pu'u O Kuapola)

Kahoali'i rite of plucking eye of aku
and man who had been sacrificed

Tabu then removed from the aku and

_placed over the ‘opelu fish.

Last day of tabu period: king + high priest

accompanied by drummer ate pork/ service
by a distinct set of priests (no data)

{"Now began the new year' (aitex Hua tabu, 1l.e.
13th night of Ka'elec]

Kaulua Resumption of ordinary tabu days in the tabu p

[Geminil of Ku
{Feb,-Marchl] During Kaulua or Nan2 months, the king made a

heiau loulu {i.e., Ku type heiau]l; or mao

eriod

luakini ho'ouluulu'ai [i.e., Lono type agricultural

mapele typel], or & luakini kaua [i.e. Ku type
heiau}

The coordination between time and the geometry of sacred
space is implied in the structure of the Phouse of god”
(hale o ke akua) which is the heiau temple. This is not to
suggest that all such temples were celestially aligned, except
perhaps symbolically. The gourd diagram for the sidereal
compass outlined by Kaneakaho'owaha {Alexander, W.D. “Instruc-
tions in Ancient Hawaiian Astronomy as Taught by Kaneakahoowaha,
One of the Counsellors of Kamehameha I, hcoording to S. M.
Kamakau, Hawaiian Annual, Honolulu, 1898: 142-143] shows:

(1) the meridian between Polaris {Hokupa'a] and upright Crux
{Southern Cross, Kage‘a, Newenewe/Wenewene} which is the

kaupoku (ridgepole) of the god's house (ka hale o ke akua).

(2) the ecliptic, ke ala a ke ku'uku'u (pathway of the
spider}, which is the sun's on the horizon between the
sun's standstills at rhe summer solstice (23.5 N) and
winter solstice (23.5°S) {drawn as & chord on the circle.

{3y the celestial equator, ke ala i k& piko 0o Wakea on
the great circle drawn through the earth's center tka
piko o ka honua, equator] which is the track of the sun
at the vernal and sutumnal equinoxes (marked along the

rrack of the Beit of Orion at ovr.
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Makali'i {Pleiades]

Hile (1lst) Repeat/bonfire of Puea lit

Hoaka {2nd) Fishing canoes out Lo sea
through Ku and Ole nights; fresh pala fern gathered;
Ronfire of Puea lit until the night of Huna (llth
night)/ women eat fish from the ocean in observance

of kalahua

Mohalu, Hua, Akua, Hoku Tabu reinstated
Maheatlani (16th) Akua loa returned (evening)
Chief went out in his canoe to meeet the akua loa
in the ceremony called Kali'i/mock wahie spear-
throwing parried by chief

{Afternoon): Sham spear fight {wahie] called
Kanekupua/ king went into the wai'ea temple
(Lono heiau), offered pig sacri ice

Kulu 17th Set up the Hale Kalama of
lama wood for Kahoali'i in front of the wai'ea
temple called Ka Hale Koko o Kahoali'i
pua'a hea (red pig) put in oven with kulolo

La'aukukahi (18th) People ate from the oven/

: Dismantling of makahiki images
Carriers of images fed
Kahuna closed services

Net of Maoloha ceremony (net lifted by 4 men;
fiiled with food)
wWa'a 'auhau of Lono - Lono returning to Tahiti
Wa'a kea - canoe of unpained wood put to sea,
coursed back and forth
Restrictions removed from makahiki

Orders for building new Kukoa'e
heiau

La'aukulua {(19th)
La'aupau (20th) King announced tabu of Kaloamakamaka service

(pule) continued to Kaloakulua (25th),
five days

Olekukahi {(21lst)

Olekulua {22nd)

Olepau (23rd)

Kaloakukahi (24th)

Kaloakulua (25th)

Kaloapau (26th) King performed purification ceremony
Built the halepu'upu'uone for himself/
the 'oe'oe booth/ covered them with
pohue vine/ palima booth/ kukoa'e-ahuwail

Kane (27th) King declared tabu on all of the houses
of the Kukoa'e type/ purification heiau/
King ate first pork there



Insofar as the sequence is concerned it is the same as the 1i/Malo
sequence you list (Hawaii sequence), but there are important notations
in Fornander's information critical to understanding how this sequence

is used for different kinds of calculation.

For example why is April-May.the nend of winter'. We say it's
the end of the rainy season, but “end of winter" is in May, Tkiiki,
ttwhen the Huhui (seven stars) sets.' (See the other paper, D. 3 f££.)

This means that the month April-May (named for Welo and Tkiiki)-
is adjusted to the pleiazdes at heliacal setting at dusk. You will
£ind the rate at which April-May was adjusted to the heliacal setting
of the Pleiades at dusk from April to May since the time when the
Marquesas Were settled between 100 B.C. to the present.

Then, Fornander says (Hawaiian Antiquities, Vol. 6 No. 2, p. 330-
332):

“In the Hawaiian group thé year was divided into two SeasoOns, hooilo,
the rainy season, from about the 20th of November to 20th of May,
and kau, the dry season from 20th of May to 20th November,.."

(*Note: See paper, P. 3ff, and readjust the time when the sun makes
its zenith passage during the period of invisibility of the Pleiades,
in which then May 20th as the zenith passage of the sun took place
between April 28 - May 315t 1707 A.D., advancing to May 21st by a day
about 1775 A.D. Malo was borm about 1793 A.D., Captain Cook was in
Hawaii 1778-79 A.D., so that the calendar he was taught by his elders
had to be one with which they were operating at least 30 years earlier,
about 1763 A.D. well within the time span considered here}.

Fornander continues: ',..It is known that the Hawaiians, who
counted twelve months of thirty days each, intercalated five days at
the end of the month Welehu, about the 20th December, which were tabu
days, dedicated to the festival of Lono, after which the new year began
with the first day of the month Makaliti, which day was properly called
Maka-hiki {equivalent to neommencement!) and afterwards became the
conventional term for a year in Hawaiian, Marquesan, and Society groups"
(Fornander, Vol. 6, No. 2:330). Thiz he repsats: "There being only
twelve months in the Hawaiian year of 30 days each, or in all 360 days,
five days were added at the end of the month Welehu so that the civil
or solar year began on the 6th day of the month Makaliti." {Fornander,

ibid:332).

This tells us that the month Wwelehu was really from November-December,
and Makali'i was really December-January, when the teivil or solar year"
or “new year" began (after the 20th of December, or about the winter
solstice, count five days later, about December 25th or December 26th
if you start six days after the 20th of December as the 1st of Makali'i}.

These five intercalary days were then inciusive of the four days aftex
standstill (solstice) of the sun sn which the sun remains as though fixed
at the point of standstiil before it is seen to move from that point about
the fifth day. Now, this civil oY solar new year is calculated not only
within the critical days of the winter solstice sunrise, but also a



a month after the Pleiades is first seen in the evening on the horizon
(by one account) or at sunset (heliacal rise at sunset), although Makemson
has corrected this to the "first new moon after the first evening rise

of the Pleiades on the eastern horizon at sunset™. Also, it is well to
remember that about November 22nd (November 16th in 1500 A.D.} the
Pleiades make their zenith passage over the latitude of Hawaii (21°N 1at.
about the latitude of Tenochtitlan) at midnight, This suggests that

“the priests watched for the new moon at the zenith passage of the
Pleiades at midnight (Culmlnatlon of the Pleiades) in November (Welehu),
and a month later when the winpter solstice sun reached its rerthern so
limit and began to track éggfﬁ the civil solar new year began after

“the fifth intercalary day and on the first of the month Makali'i (December-
January). Sec Makaliti would, by these instructions, have begun about
December 26th, 27th, or. 28th since the winter solstice sunrise fluctuates
between the 20th and the 23rd of December, In this way then, the civil
or solar/tropical year was made to ¢oincide with the sidereal year,

from November 22nd to November 22nd, and from December 26th to December
26th, and with the lunar year which falls 11 days short of the solar

and sidereal years by waiting for the first new moon to appear on the
western horizon in Welehu and the next new moon in Makali'i (December-
January).

Note, then, that for the calendars on page 7 of your paper, Table

Count the months backward 6 months from Makali'i remembering that
per Fornander, Makali'i was the "6th month", and I asked "6th month
from what?'' because the season of Kau was six months between Tkiiki
(May} and Ikuwa (October), the next season of Ho'oilo was then six
months between November (Welehu) and April (Welo}, so using that scheme
makes Welehu the 2nd month of the winter, not the 6th month. So
Makali'i would have to be the 6th month from something else, so let's
count another system into this calendar:

Makaliti {December-January) is in this calendar 6 months from
July (Hinaiatele'ele), which means that the users of this 6-month
period in the calendar started after the summer solstice in June,
and after the heliacal rise of the Pleiades with the sunrise,

Let's count the other periods now backward from the Makali'i
months and see what we get:

Hawgii: Makall i (December}vls 6 months from Hlnala ele'ele (July)
Molokat'i: Makali'i {April) is% 6 months. from - Hilinaka (November)
~Ofahu: - Makali'i (October) s -6 months ‘from Hlnala ele ‘ele {May)
‘Kaua*i:  {no Makali’i in cabendar)

Kamakau:- Makali'i- (Aprll) 15 6 months from Hlnala ele ele {November)

_f . ) .) :




siw - 2. January {(Ka'elo) vt A U s
CQ&W— 3. February (Kaulua) {;ﬁ*' gt Gret! T
r.4 - 4. March (Nana) et ﬂqA f
Py -bpad April (Welo} jew - 1. April (Makali'i) Plelades -
. \2 {(Tkiiki) Sp. - 2. May (Ra'elo) *
7. Jude (Ka'aona) Vra. - 3. June (Kaulua)~
r:;:_?.fJuly\\\\ (Hinala'ele'ele) vt - 4o July | (Nana) v~ . . oWele
g, August  ~(Hilinehw) . 5. Aug.  (Ikiftki)- o ‘
10, Sep. (Hilinama) % 6. Sept. (Kafaona)"fwﬂ_nw__ﬁ R
~(11. oct. (Tkuwa) 7 . ¢ 7. 0ct.  (Hilinaehu)~
3. Nov. (Welehult 4y 8. Nov. (Hilinama) <
R R 9. Dec. (Welehp)zj
= S AT1 Jan. (Ikuwa) - .o
Le.- 11, Feb. (Higaia'ele'ele) Jog -
ek ~(12) Mar. (Welo) o
0'ahu : L Kaunamane
- W'{“"‘ Lo ta —_— o
Y i . &N Lo - Gt
- 1. October (Makali'i) Pleiades v (J. Aug. (Makali'i) Pleiades f Jow it
2. Nowv. (Ka*telo) - 2. Sept., (Ka%elo) _ o
3. Dec. (Kaulua) * T (3D 0ct. {(Ikuwa) ¢ ol A
4, Jan. (Nana) ~ 4. Nov. {Rauvlua)
5. Feb. {(Welo) - 5. Dec. (Nana)
6. Mar. (Tkiiki) . 6. Jan. {Welo)
7. April {Ka'aona) 7 . 7. Feb. (Tkiiki)
8. May (Hinaia'elelele) x 8. Mar. (Ra'zona)
~g. June  {(Mahoe~mua) - (‘9. April (Mahoe-mua)’l .. .. et O &5
%Q:ﬂqulyp"Jm(Mahqgthope)L_‘ v10. May (Mahoe-hope}
'TTQIT Aug. {Tkuwa) » J 11. June (Hilina-‘ele'ele)
i 12, Sept. (Welehu)” 12, July {(Welehu)

1f we extend these yvariations t

of the "discrepancy” as present in the

Let's look at the Hawaiian variation
{1 presented thi
it taken out of Male which we
of those out of W.D. Alexande
in your paper for the Pleiades.

re really

o Polynesia, are th

s same data in the paper for class

: Cop oo
e ~
v L pa
‘z - e
S *él;.;} as 2
L -k ’ te o
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o5é systems reflective

Micronesian system described above.

specifically for the Pleiades:
last semester, all of

N.B. Emerson's notes, a good deal

r) Let's look again at the list you present
But let's rearrange those sets SO that

Makali'i marks the beginning of the sequence.

I'i/Malo

Aav - 1, December (Makali'i) Pleiades - &

. rL
QR P 5 A/{Y:{ - '
¢

Moloka'i
h

—

Kamakau (O'ahuicp. Moloka'i) [Kamakau had family on Moloka'i; was born on O'ahu]

1. April (Makali'i) Pleiades”  10.
2. May (Ka'elo) ' 11,
3. June (Kaulua)~ _12.
4, July (Nana} -

S. Aug. (Welo) ~

6. Sept. (Tkiiki) *

7. Oet. (Ka'aona) ¥

8. Nov. (dinatatele’ele} v

g, Dec. (Bilina) -

January. (Hilinehu) ¥
Feb. {Ikuwa}
-Mar. (Welehu)-
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about the nature of the science of the concrete. Awareness of the
regularity and structure of various naturally occurring periodicities pro-

vide the schemata® for verifying epistemologies in every culture. | sug- 1
gest, however, that the structural peculiarities of the observable "
periodicities in the tropics result in a number of shared epistemological |

[—— Y

features. ' _
Most significant is the fact that, in the tropics, celestial bodies move

on straight tracks, rather than around a fixed point in the sky {the north 1
and south celestial poles). The perceptual consequence of this phenome- '
non is that the sky is divided into two halves. Moreover, as Urton has ex-
plained, the point of observational orientation is the movement of
celestial bodies in relation to the observer's own fixed locality, rather
than a fixed celestial pole.5 Aveni has shown that all an observer needs g
are simple devices, such as crossed sticks directed to the horizon or
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Ficure 1. Zenith and nadir (antizenith) dates taken from the American Ephemeris and
Nautical Almanac for 1980, correct for other years & 2 days. .



Refore saying anything further, jet's go back to the Babylonia calendar
and recover the order of the decan stars in the months:

Iyyar (20th April) Named for Taurus the Bull

Ve (et Co

4th decan week 4. Mulmul, Plelades L
5th : Apr 30 5. Alpha Carinae in Argo; Alpha and Beta Libra
6th : May 10 6. Lamba in Sagittarius; Kaus Rorealis; Delta

Sagittarius; Eridanus; Kaus Meridionalls

givan (21st May) Named for Gemini the Twins

7th decan week 7. Alpha and Eta Boetes, Arcturus in Boetes;
Muphid

8th: 31 May 8. Canis Major (i.e. Sirius); Oriom

9th: June 11ith 9. Cancer :

Tammuz {21st June) Named for Cancer, the Crab

10th decan week 10, Sirius
ilth: July 1 - 11. Stars in Gemini: epsilon, gamna, zeta; alpha

and gamma Orionis
12th: July 1ith 12. Altara (?) uidentified

Ab (22nd July) Named for Leo the Licn

13th decan week 13, Sagittarius
l4th: Aug. 1 14. Castor and Pollux in Cemini; Sagittarius

15th: Aug. 1llth 15, Margidda, the Wagon (unidentified)

Elud (23rd August) Named for Virgo the Virgin (note that 2 days have been

16th decan week 16. Biri (unidentified) intercalated into the decan)

17th: Sept 2 17. Ugga, the Raven (unidentified)

18th: Sept 12 18. Supa, Akkadian lunar station in Gemini

Tisri (23rd Sept) Named for Libra, the Balance

19th decan week. 19, Ninmaha (unid.) (note that 1 day has been

20th: Oct. 2 20. Zibanitum, lunar intercalated into the decan}
asterism in Libra

21st: Oct. 12 21. alpha and beta Libra;

beta and gamma Hydra; upsilon or gamma Scorpio

Marcheswan (23rd Oct) Named for Scorpio, the Scorpion
72nd decan week 22. Lupus; Antares in Scorpio {ncte that i day has been
23rd: Nov. 1 . 23, Stars in Scorpius: iota, intercalated into the decan)
kappa, lambda, upsilon, delta
in the lunar zodiac
24th. Nov. 11 24 . Antares in Scorpio

Chisleu {22nd Nov) Named for Sagittarius, the Archer
25th decan week 25. {(unid:)

26th: Dec. 1 26. Sagittarius

27th: Dec. 10 27. Alpha, beta, and nu Capricornum

Tebet (21st Dec.) Named for Capricorn) (note that 1 day has been
28th decan week 28, Betelgeuse intercalated into the decan)
26th: Dee. 31 29. (unid.)

30th: Jan. 10 30, {unid.)



Dear Conrad,

Let's look at the Pleiades months (Makali’i) and consider the discrepancies:

Hawaii (Ii/Malo) Makaliti {Pleiades) December

Otahu " Cctober
Kaunamano 1 August-September
Moloka'i i April

Kamakau " April-May

While we have these for the Hawaiian Islands per sources you mention,
let's also put down the Pleiades months from Micronesia (including Polynesian
outliers Nukuoro and Kapingamarangi) Mortlocks, Lamotrek, and general Carolinian
calendar): ’ :

General {Goodenough) Mweriker (Pleiades) June-July
H {Thomas) Maragar " May (Na)
Lamotrek Mairik v ' Dec.-Jan.
Mortlocks Mariker 1 May-June
Nukuoro Matariki " June

Let's also include the data from the decan months of the Babylonian
calendar for 1800 B.C. (Johnson, see Na Inoa Hoku, p. 28-30), remembering
that in the Age of Taurus (3800 B.C.), Alcyoné in the Pleiades marked the
heliacal rise of the constellation at the vernal equinox about March 20th,
whereas in the Age of Pisces ca, 1800 B.C. Hamal (alpha Arietes) marked
the first decan of the first month at the vernal equinox (i.e., sun in
Aries}.

4th decan (20th April},1800 B.C. Pleiades April (Taurus)
Ist decan of the 2nd month lyyar {Taurus) _ -
{cp.)1st decan of the lst month Ivyar {20th March), 3800 B.C. March {Taurus)

This data is what caused me to say in Na Inoa Hoku that there was
evidence in the Hawaiian calendar that the priests were observing the
Pleiades (on Moloka'i) at heliacal rise with the sun in April-May, since
Hawaiian months are from the middle of our months to the next middle,
or not equivalent to our months, having another kind of spacing. T also
remzcked that since the Micronesian calendars referring to the Pleiades
favored May-June and June-July, that since these calendars had advanced
the Pleiades away from April and March, just as the Babylonian decanate
had moved the Pleiades away from March to April--that there was evidence
in the Hawaiian calendar that when the missionaries and others were recording
calendrical information, the priests were still applying the principle
of advancing the calendar to the adjustments required at the vernal equinox,
due to the precession of the equinoxes.

Of course, there may be other and better reasons, but that explanation
was the only possibility within reach of my limited comprehension. As
you will notice if you study the above, Lamotrek associates the period
December-January with the Pleiades, and not May-July like its Micronesian
neighbors. Why the discrepancy there? Will that explain the December/Pleiades
month for Hawaii (Ii/Malo)}? And, of course, what justification at all
for O'ahu {October/Pleiades) and Kaunamano {August-September/Pleiades)?
Note that Kamakau indicates April-May as Makali'i, in agreement with Moloka'i,




April (Makali‘i/?leiades)._

we cannot make the obvious judgment that the calendar became ossified
in Hawaii after travel between the southern and northern hemispheres stopped
when migrations ceased and coordination between navigation principles using
navigation stars, which were also in a majority of instances calendar stars,
was no longer required. Or, what I mean is that we cannoct simply say the
calendar became ossified due to forgetting. We have to exhaust the possi-
bilities and weigh all of the data only after considering every option
of calculation available to an observer.

Let us then weigh the statement made by Malo (p. 30):

"The months in Kau" (i.e. the six-month summer season) ''were 1kiiki
answering to May, at which time the constellation of the Pleiades, huhui
hoku, set at sunrise...”

N. B. Emerson, in this translation, didn't check what Malo meant
with the astronomical facts, which are these. Tkiiki (if 1 am right in
Na Inoa Hoku) answering to May is named for Regulus in Leo (since Jiig,
Ttiti for the "Rat" constellation in Leo hecomes Ikiiki in Hawaiian}.

Kamakau, if we may repeat the information again, says that the
month April-May is Makaliti, and if we way repeat what Malo says, the
month Ikiiki, answering to May, at which time the constellation of the
Pleiades, huhui hoku, set at sunrise, and since Moloka'i 1ists the month
of April as Makali'i, then we should try to evaluate this information
so that it accords with astronomical facts about two constellations,

Leo in May and the Pleiades in April-May. (Actually the Pleiades is an asterism}.

In Bryan's star maps please note that Regulus in Leo is in the
zenith in May between 6:20 and 8:20 p.m., the zenith of Hawaii. (See
attached diagram). In May the pieiades are rising with the sun, SO
that they become invisible with the sun during the day, but also, in
May the Pleiades for about a month and a few days {(32-33 days) is also
invisible at night when they are not in the night sky. What Malo was
trying to say, and apparently N.B. Emerson did not understand him,
or Malo was unable to comprehend the facts himself so as te make them
clear to another person, is this:

Czn May, apparently, for the last time the Pleiades was observed
at sonset ‘above the horizon with the sun, after
which time it set before tne sun also set. This is the heliacal
setting of the Pleiades at dusk. But, this was true also for the
Pleiades earlier in April, so that the April-May month as named for
the Pleiades as the calendar advanced was sensitive to the heliacal
setting of that constellation. In at least two instances, then,
this may account for the ndiscrepancy” of April-May in Kamakau and
April {Moloka'i) for the Pleiades.J

Moloka'i is at latitude 21° 10 N, O'ahu at 21° 20' N, and the
extreme point of Maui north is at latitude 219N, so what holds true
for these latitudes can be compared to the Meso-american calendars

for 21° N {Tenochtitlan}.
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So let's go back to Johanna Broda's article, HAstrOonomy, Cgsmovision,
and 1dedogy," in which she gives us two tracks of time to consider for
the Mesoamerican calendar, for the Pleiades in 1500 A.D. and 1980 A.D,

April 26-May 29, 1500 A.D. ' pleiades not visible. During this

May 3-June 4, 1980 A.D. period the first passage of the sun

{period of invisibility) through the senith occurs at Tenochtitlan
{17 May)

April 26, 1500 A.D. From 18 November until 26 April the

May 3, 1980 A.D. pleiades set earlier each day until,

(heliacal setting at dusk) on 26 April, they set-in the west hefore

sunset. This means that they disaj -ar
from sight for a period of approximately
one month, until on 28 May, they begin
to rise again in the east at dawn.

Let's apply this to the April-May changes and the May-June changes or
alternates per calendars on Moloka'i (and Kamakau} in Hawaii, and the
general Carolinian/Micronesian calendars including Lamotrek, Mertlocks,
and Nukuoro because the May 29th date good for 1500 A.D. as the heliacal
setting of the Pleiades is about May 3 for 1980 A.D. but heliacal rise in
the east at dawn with sun is about June 4th. This means that the Micronesian
calendar recorded by Goodenough in 1953 and by Thomas in 1983 has been
advanced at a rate of calculation which is expected, about a day every 68.5
years:

Heliacal setting at dusk of the
pleiades/Heliacal rising at dawn of
the Pleiades

1778-79 Captain Cook in Hawaii

May 3, 1980/ June 4, 1980

May 2, 1911/ June 3, 1811

May 1, 1843/ June 2, 1843
April 30, 1775/ June 1, 1775
April 29, 1707/ May 31, 1707
April 28, 1638/ May 30, 1638
‘April 27, 1619/ May 29, 1619
April 26, 1551/ May 28, 1551
April 25, 1483/ May 27, 1483
April 24, 1414/ May 26, 1414
April 23, 1345/ May 25, 1345
Aprit 22, 1296/ May 24, 1296
April 21, 1227/ May 23, 1227
April 20, 1158/ May 22, 1158
April 19, 1089/ May 21, 1089
April 18, 1020/ May 20, 1020
April 17, 951/ May 18, 951
April 16, 882/ May 18, 882
April 15, 813/ May 17, 813
April 14, 744/ May 16, 744

CJ'DU.C‘JCJOU

*
T
7

1500 A.D. Umi-a-Liloa
N LELATH
1350 A.D. Last Polynesian fleet

-

992 4P, PLEIABES IV ZENITH

Pili oA HLA NUt
MArgh L1

1450 A.D. Liloa 14 724D PLEIAPES

A7 LATITUDE 300K  EAWAIHAE — RAHOVLAWE,

April 13, 675/ May 15, 675
April 12, 606/ May 14, 606
April 11, 538/ May 13, 538
April 10, 469/ May 12, 469
April 8, 400/ May 11, 400

450 A.D. {carbon date Ka'tu)
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April
April
April
April
April
April
April
Apri]
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
Feb.

Feb.

Feb.

Feb,

Feb.

Feb.

Feb,

Feb,

Feb.

Feb.

Feh,

26
25
24
23
22
21
20
19
18

331/ May 1
262/ May
193/ May
124/ May
55/ May
13/ May
82/ May
150/ May
219/ May
287/ May
356/ April
424/ April
493/ April
561/ Aprii
630/ April
698/ April
777/ April
845/ April
915/ April
983/ April
1022/ April
1090/ April
11598/ Apritl
1227/ April
1296/ April
1364/ April
1433/ April
1501/ April
1576/ April
1575/ April
1644/ April
1712/ April
1781/ April
1849/ April
1918/ April
1986/ April
2055/ April
2123/ April
2192/ April
2260/ April
2329/ March
2397/ March
2466/ March
2534/ March
2603/ March
2671/ March
2740/ March
2808/ March
2877/ March
2845/ March
3014/ March

0, 331
262
193
124
55
13
82
150
219
287
356
424
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698
777
845
915
21, 983
20,1022
19,1090
18,1159
17,1227
16,1296
15,1364
14,1433
13,1501
12,1570
11,1575
10,1644
9,1712
8,178}

7,1849
6,1918
5,1986
4,2055
3,2123

2,2192

1,2260
30,2329
29,2397
28,2466
27,2534
25,2603
24,2671
23,2740
22,2808
21,2877
20,2945
19,3014
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Heliacal setting at dusk of the
Pleiades/Heliacal rising at dawn
of the Pleiades

1. A.D Age of Pisces/Pisces in
First Point of Aries/
Vernal Equinox (March 20-22)
Marquesas settled between 100 B,C.
and 300 A.D.

1200 B.C, La Pita Pottery/Tonga

1800 B.C. Age of Aries/Calendar
set to Hamal in the vernal equinox

2000 B.C. Age of Aries/end Age of
Taurus

3000 B.C. Age of Taurus/ Calendar
set to Alcyone in the Pleiades




The foregoing readjustment for the period of ipvisibility of the Pleiades,
from the heliacal setting at dusk (April 26, 1500 A.D. - May 3, 1980 A.DY
and hel.acal sétting at dawn (May 29, 1500 A.D. - June 4, 1980 A.D.}, based
on 68.5-days per one-day advance in the catendar and 7 such days advance in
a period of 480 years between 1500 A.D. and 1980 A.D., is my oOwn calculation,
but I urge you to check this out with a competent astronomer OT someone who
is a whiz at calendrical computation. I'm purely an amateur in such matters,
‘but I have an interest in finding out the truth., If I am wWrong, then point it
out to me. Unless people are willing to make the effort we will never know
nor be sure we understand anything, nor should we rest until we have shed
more light on a matter as debatable as calendrical discrepancies in Hawaiian

‘calendars recorded after 1820 A.D.

Now let us return to another critical factor which belongs in the same
commentary given by Broda for 21°N latitude, which 1is:

puring this period, April 26-May 29, 1500 A.D., or May 3-June 4, 1580 A.D.,
on May 17th (1500 A.D.), the sun makes its first zenith passage. It will
make another on its return south, but what makes this first zemith passage
critical for the Pleiades in relation to the sun, 85 the Mesoamerican priests
observed, is that on November 16th 1500 A.D. the Pleiades passed the zenith
at midnight. Broda readjusts that zenith passage of the Pleiades at midnight
to 22 November, 1980 A.D., but she adds another critical factor about the
zenith pass of the Pleiades at midnight: "This date coincides with the nadir
of the sun at Tenochtitlan {six months after 17 May)'.

This brings up the zenith/anti-zenith matter. Sometime in the past,
perhaps since 3000 B.C., maybe earlier (we will never know when}, the
calendar-keepers must have discovered that the Pleiades and the sun at
their zenith passages were on the meridian great circle at noon and midnight
opposite each other, and that these events split the year inte half., Put
simply, when the Pleiades transited the meridian at midnight, then the
sun was at nadir. Seems simple doesn't it? Well, it's not, because the
zenith/antizenith times happen twice for the sun each year, Once going
north and again going south. More about this later.

Were the Hawaiians in their observations sensitive to the zenith
assage of the sunm at noon during the year? We only have to jook at
the names they give to noon: awakea and kau ka la i ka lolo. Awakea
‘noon', means "as-the—celestial-equator" {ka piko © Wakea, 'the navel
of Wakea', Wakea being 'sky father!), the sun at noon is overhead, but
when is the 'sun over the brain' (kau ka la i kg_lolo) so that it casts
no shadow? This is the definition for kau ka la i ka lolo, the sun
is over the brain and casts no shadow. This can happen onaly during
the zenith passages of the sun at noon twice a year in the Hawailian
Islands, as Bryan remarks, between May and July. (See attachments).

3o we need to ask astronomers these questions per the calendrical
discrepancies found in both the Micronesian and Polynesian calendars
(Hawaiian) vis a vis the pleiades. During the two zenith passages
of the sun in Hawaii and Mexico at 219 N, or the anti-zeniths of the
sun for the latitudes 20 _ 12° N (Micronesia) and 19° - 23.5° N
(Hawaiian Islands from Hawali to Nihoa), what stars Or constellations
are opposite? These would vary, wouldn't they, for the latitudes,



or would it matter?

For comparable data let's turn away momentarily from Broda and consider
what Urton has to say about Peru (Urton, Gary, "Astronomy and Calendrics on
the Coast of Peru") between 3° and 18° S where the summer months are between

November to May:

"They (the Chimu} do not count the year by Moons, nor by the course
of the sun, but rather from the rise of the stars which we call the
Cabrillas ({the Pleiades) and which they call Fur...The Pleiades begin
to rise at sunset on 18 November. They then undergo helicacal setting
(at dusk) on 19 April, are invisible for about 45 days, and reappear in the
east in the early morning of 3 June. Therefore the rise of the Pleiades
just after sunset...{30 November) marks the beginning of the good fishing
season and their heliacal rise in the early morning hours of 3 June marks
the approximate end of the good fishing season...disappearance of the
Pleiades from late April till early June...'" (p. 237)

Noteworthy in the above is the longer period of invisibility of theiﬁjp
Pleiades for about 45 days, since Peru sees less of the Pleiades tothe
north, above the equator.

Urton lists the dates of one zenith passage and nadir of the sun
(Chimu area): zenith passage of October 14 and anti-zenith (nadir) sun
of April 10 {(p. 238). Does this mean that the Pleiades transit the
zenith at midnight for the Chimu on April 10th? Or are the Pleiades
on the meridian with other stars that transit at midnight? Urton continues:

"At a latitude of 7° 40’ south, the sun passes through the zenith
of Santiago de Cao on 12 October and 3 March, and it passes through the
nadir point at midnight on 9 April and 7 September..."

"Before proceeding, we should note the heliacal setting and rising
dates for the Pleiades:

18 November heliacal rise at dusk
19 April heliacal rise at dusk
3 June heliacal rise at dawn

"And the dates of the zenith/nadir passages of the sun ip Huarochiri
{12° 10' south latitude):

Zenith 16 February Nadir 19 August
26 October 22 April

"From our study here, we are led to hypothesize that, along the
Peruvian coast, the orientations incorporated in public architecture might
include the rising and setting points of the Pleiades, theSouthern Cross,
Orion's Belt, and the zenith and nadir sun (all of which will change with
the latitude)..." (p. 245).




what do Peruvian calendrics have to do with the Hawaiian calendars?
In the region which applies to polynesian calendrics, peru occuples the
same tropical area between 10 and 18° § latitude that corresponds to most
of Polynesia. within the tropics (except for New 7ealand, but the Maoris
before they discovered Aotearod had occupied Central Polynesia,

(8° & (Marquesas) to 180 § ({Tahiti) and lower {Australs, Gambiers}.
Only between 100 A.D. and thercafter do they come north to Hawaii and
go south to New 7ealand, most of their successful colonizing and settling
done between 500 and 1350 A.D. to marginal points (Easter Island, Hawaii,
New Zeaiand). (Please readjust these dates if you have other newer
archaeological dates for the settlement of marginal polynesia). The
point is that these areas work with an older calendrical system south
of the equator and time zones that apply as well as periodicities of
the celestial bodies concerned. Nevertheless, 1€ the Polynesians there
had- already positioned their calendrics to the senith and nadir of the
sun with respect to the Pleiades, we must see how those calendars could
have been arranged between 1000 B.C. and 1350 A.D. versus how they were
readjusted between 1350 A.D. and (for Hawaii) 1820 A.D. {I'm using this
date because this is when the missionaries arrived, introducing other
elements into Hawaiian education).

1t is important now to recognize another important factor. Most

of the Micronesian calendars we have looked at are not below the equator,
but in a region roughly between 20 and 12° N. Yet, the corresponding
elements, such as names of the ruling stars of pertinent months in the
Hawaiian calendar, bear moTe Micronesian than Melanesian cognates, 1
pointed this out in Na Inoa Hoku, since it applied that any system of
time which accompanied navigation must have come into Polynesia from

a more northerly route, OT i€ the Polynesians came into contact with

a Micronesian system they must have borrowed from it. OT, is what

we see in Polynesia a reflection of what happened before the separation
of Micronesia, Melanesia, and Polynesia from essentially what was 2
proto-Malayan system? Does the Hawaiian system reflect something
_that they may have found here in the earlier aboriginal culture,
provided they came across Micronesians already settled in Hawaiil

and subjugated them? This is beyond the scope of our present study,
but we must put out every feeler for explanation of relationships with
and deviations from calendars operating between 20.12° N latitude
(Micronesia) and 0°.23.5°9 S (Polynesia) pertinent to Hawaii at 19°-

23.59 N.

To help us out with the zenith/anti-zenith (nadir} information
with respect to the sun and the dates for each latitude between
23.5° §- 23.5° N T have attached a chart made by isbell {Isbell,
Rillie J. YCulture Confronts Nature in the Dialectal World of the
Tropics" (p.355). The dates of zenith passage are On the left, nadir
on the right; the inner dates correspond to each other as zenith
is to npadir, so the outer dates correspond to each other. {See attachment).
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periodicities in the tropics result in a number of shared epistemole”
features. .

Most significant is the fact that, in the tropics, celestial bodies m
on straight tracks, rather than around a fixed point in the sky (the nc
and south celestial poles).¢ The perceptual consequence of this phenu
aon is that the sky is divided into two halves. Moreover, as Urton has
plained, the point of observational orientation is the movement‘
celestial bodies in relation to the observer's own fixed locality, ra;,
than a fixed celestial pole.s Aveni has shown that all an observer n«i
are simple devices, such as crossed sticks directed to the horizor'
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How does this additional data help us to understand calendrical
discrepancies? We are better able to coordinate the calendrical
possibilities between 0° and 23.5° N as those apply to Hawaii and
Micronesia (2°- 12°N). The area critical to calendars from the
Carolines inclusive of Lamotrek and Polynesian outliers Nukuoro and
Kapingamarangi is between 50 and 10° N latitude, so let's space out

the information from Isbell pertinent 10 the region of the Carolines:

Zenith {sun) Antizenith/Nadir Latitude
N LT W Fo)
March 26 (sun geing north} Sept. 29 [Gitberts] 2°N (Micronesia)
March 29 Oct. 1 CAbarany 3ON [ Bubarifari]
March 31 Oct. 4 40N
*Aprili 3 Oct. 6 ¥TUN ~Carolines
April S Oct. 9 69N 1
April 9 Oct., 11 7°N s
April 11 ] Oct. 14 8ON "
April 13 Oct. 17 9°N "
*April 16 Oct. 20 *109N Carolines
“April 19 Oct. 22 TT°N
April 22 . Oct., 26 120N
April 25 Oct. 29 139N Buam
April 28_ Oct. 31 : 140N 7inian, Refo Saican
May 1 Nov. 3 159N Marianas
May 4 Nov. 7 16°N
May 8 Nov. 10 17°N
May 12 Nov. 14 189N
*May 1o ' *Nov. 1B *19°N Ka'u, Haweail
*May 20 (Teotihuacan}/ *Nov., 22 (Pleiades/zenith*ZOON Kohala, Hawaii
*May 25 (Tenochtitlan) *Nov. 27 at midnight} +21°N  MolokaijOahu
*June 1 *Dec. 3 *22°N Kaua'i
June 11 Dec. 12 239N
*June 21  Summer Solstice sDec. 21 Winter Solstice *23.5°N Nihoa
July 2 {sun going south) Jan. 1 {Pleiades/zenith 23°N
*July 12 *Jan. 10 {7:40 p.m. 22N Kaua'i
*July 16 (Uxmal) *Jan. 16 {7:20 p.m, 21°N  0Otahu/Moloka'i
{Tenochtitlan} Maui :
*July 25 y (Teotihuacan)" *Jan., 21 7:00 p.m. 20°N Kohgla,!-{awaii
*July 28’ *Jan. 26 16:40 p.m 199N  Ka'u, Hawaii
Aug. 1 Jan. 30 16:20 p.m, 18°N
Aug. 5 Feb, 2 179N
Aug. S Feb. 5 16°N
Aug. 12 . -~ = Feb. 8 15°N Marianas
Aug. 15 A Feb, 11 ) 14°N
Aug. 18 Feb. 15 ERan;4ff*’.«Pa»»;=/79132N Karshalls |
Aug. 21 Feb. 18 127N
Aug. 24 Feb. 20 11°N
Aug., 27 Feb., 23 100N  Carolines
Aug. 30 Feb, 26 SON e 7
Sept. 1 Feb. 28 8°N "
Sept. 4 Mar. 2 | 708 N
Sept 7 Mar. 5 [7ati?] 6°N " Musels o
Sept. 10 Mar. 8 Palmyra Fa, 5N "f%ﬁxébgg




Sept,
Sept.
Sept.
Sept,
Sept.
Sept.
Sept,

Oct.
Oct.
Oct.
Oct.
Oct.
Oct,
Oct.
Oct.
Oct.
Oct.
Cct.
Oct.
Nov.
Nov,
Nov.
Nov,
Nov.
Nov,
Nov.
Dec.
Dec,
Dec.

Jan.
Jan,
Jan,
Jan.
Jan.
Jan.
Feb.
Feb.
Feb.
Feb.
Feb,
Feb,
Feb.
Feb.
Feb,
Feb.
Mar.
Mar,
Mar.
Mar,
Mar.
Mar,

Zenith (sun) Anti~Zenithfnadir LatitudeYv

12 Mar, 10 4°N  Fanning Is
15 Mar, 12 3N

17 Mar, 15 ZSN Christmas Ts -
20 Autumn Equinox Mar, 17 1N

23 Mar. 20 Vernal Equinox 6°E  Equator
26 Mar, 23 [Monowh @1hests] 199

29 Mar, 26 C/ab:ﬁ:au Berd] 298

1 Mar. 29 39S Peru (Chimu)

4 Mar. 31 4%g "

6 Apr. 3 [Ortory Tava) 598 H

g Apr. S Fﬂanamd.n‘jg Eitteels] 605 '

11 Apr. 8 7°s Santiago de Cao
14 Apr. 11 Furahuhi [LilieeLs] 8°S Marquesas

17 Apr. 13 Bo lomon 3-53 978 Mubwlmelne Tettiie fo”
20 Apr, 16 Guadelon 1078 TongarevePewhyy)
22 Apr. 19 1178

25 Apr. 22 _ 12°5

28 Apr. 26 « 1395

31 Afir. 28 i’.ﬁ/‘;?f,%"“iﬁﬂﬂm S ‘Cuzco (Peru)

5 May 1 Ani ', Tutiilo. 159 Pihuna Cllorne T4,

7 May 4 Vanias [Bvx JFip 169g '"‘J?_;Ei* 1L,
10 May 8 [vanidere, Szn'r‘ﬂ.mzr_?l'fos f/;a/'nn&, wka's Arabra !
14 May 12 e ., New He bovides 8°s Tahiti, ypf7 Leru B -
;8 May 16  wand FV’ 2903 &kac‘Z? 2.2

2 May 20  Audictaveis 0°s ; :
27 May 26 Iepith farh)  21°S a'ago 7 5, Tomga.

K June 1 229 S /‘,,.54,1,7,,“

12 June 11 23%
21  Winter Solstice June 21  Summer Solstice 23.5°S

1  (sun going north} July 2 23 S ﬂimql.r(m(éan&g_‘,)
10 July 12 22% a
16 July 16  ChewHebrides .Effim‘u 21% ﬁm? ;’W
21 July 25 ‘@it 2098 s
26 July 28 AKakd, Vahifaki (haw31 995 Aikdets’
3¢ Aug. 1 ARAs (Tuam} 1835 Tahiti, #uo, ruem-

pd Aug, 5 i7 S )l-t&mo Tocam  fmane

5 Aug. 9 1695 faroin, Zien, '

8 Aug. 12 1595
12 Aug. 15 1408 Cuzco (Peru)

15 Aug. 18 1378

18 Aug. 21 12%

20 Aug., 24 1198 Adusiva

23 Aug, 27 10 °S kotane Tok

26 Aug. 30 9°s ”“M,’y?ﬁ.‘ tu, Hovs G
28 Sept. 1 Latatu, Ble/suTs] 895 Marquesas

2 Sept. 4 798

5 Sept. 7 693

8 Sept. 10 595
10 Sept. 12 4%

12 Sept. 1§ 3%
15 Sept. 17 2%s
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Zenith {sun) Antizeniti/nadir Latitude
Mar. 17 Sept. 19 1°3
Mar. 20 Spring Equinox Sept. 20 Autumn Equinox 0°E

1f we may retrack our study here a bit, so that we can evaluate how
important this data is, we have some evidence for regarding the April-May
Makali'i Pleiades month for Moloka'i as (probably) an awareneéss of the
heliacal rise and set of the pieiades which begins and ends its period
of invisibility. Three events would be then crucial, if this is the

case:l

1. The last time at which the Pleiades is seen in the western sky before

sunset {i.e., heliacal setting at dusk}.

2. The first time at which the Pleiades is seen in the eastern sky
rising just before sunrise (i.e., heliacal rising at dawn}

3. The zenith passage of the sun at noon during the period when the
Pleiades is invisible at night

4. The corresponding observation of the Pleiades when it is first
rising in the east when the sun is setting on or about Nov. 1ist
(1500 A.D.} and Nov. 7th (1980 A.D.) (i.e., the Pleiades is
rising and setting opposite the sun.

5. The corresponding antizenith position of the sun {nadir), or
if the Hawaiians didn't know that, at least the chservation
of the Pleiades when it was on the meridian at midnight (Nov. 1l6th
in 1500 A.D.; Nov. 22nd in 1980 A.D.); i.e. zenith passage of
the Pleiades at midnight.

6. The period of the Pjejades! visibility from Nov. 18 (1500 A.D.)
te April 26 (Nov. 22-May 3) through the night until it is
invisible.

This last item has to be looked at more carefully, because it is
the period when the discrepancies, if they are discrepancies, took place
in assigninﬁMakali'i to October (Oahu) and to August-September (Kaumamano) .
We cannot say that October is important because of the zenith/antizenith
position of the sun vis-a-vis the Pleiades because that data fits the
Carolinian and other Micronesian data between 30N and 14°N. We may be
able to argue that it is ancestral’” in Polynesian calendars since the
zenith/antizenith data fits the critical Polynesian regionm, and if this
were the case then the disposition of the pleiades with Tespect to
October could have been 1ossified" into the calendar as a residual
aspect. But it's not likely to be the reason, i £ another more probable
one exists. The answer may lie in the selection of times when the
pleiades may transit the zenith but not at midnight during the months
when it is visible at night. In other words it belongs in the clock
time of a particular month, so we would have to consider the Pleiades

7. Ochten ﬁMA%MdW
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in the night clock between 1 November and 3 May.

June 1st. Sunrise is about 5:48 a.m. (see Bryan, Stars Over Hawaii)
*(Note: readjust because these are just working data)

June 4th. First morning rise of the Pleiades (acc. Broda for 2I°N lat.)
*(Note: the stars rise four minutes earlier each day)

June 2ist. Sunrise about 5:49 a.m. (sun rising later}
*(17 days x 4 minutes = 68 minutes = 1 hour and 8 minutes;
the Pleiades have risen before the sun by 1 hour and 8 minutes;
they are now 15° above the horizon; subtract the time =

4:41 a.m)
July lst Sunrise about 5:52 a.m. (sun rising later)
* (10 days x 4 minutes = 40 minutes, so readjust to August)
Aug. . 1lst.- Sunrise about 6:04 a.m. {sun rising later}
Aug. 3lst * ( 30 days in July + 1 in August = 31 days x 4 minutes = 124 minutes)
{ 124 minutes + 40 minutes + 8 minutes = 172 minutes)
( 172 minutes = 2 hours and 32 minutes)

By August 1st, the Pleiades had risen another 20 minutes,or 1 hour,
so that the Pleiades by August lst had risen 2 hours before
daylight and 30° above the horizon about 4:04 a.m.

By August 31st, the Pleiades had risen another Zhours = 30° above
the horizon, therefore by August 31st the Pleiades had
risen 60° above the. horizon by 2:00 a.m.

Sept. 1st -  Sunrise about 6:14 a.m. {sun rising later)
Sept. 31st
Oct. l1st Sunrise about 6:21 a,m. (sun rising later)

*{31 days x 4 minutes = 124 minutes = 2 hours, anq 4 mlnutes)
(The Pleiades have risen to the zenith at }9+85 am, therefore
the sun blocks them out at sunrise while they are in the
zenith)

Any calendrical observation of the Pleiades for August-September, and
September October would then be oriented to the position of the Pleiades
in the eastern sky before morning, and would recognize the zenith position
of the Pleiades about October 1st when the sun rose at daylight,

But we are still in the process of finding out other probabilities,
and as we remember that any calculation of the sidereal month within
the context of a sidereal year would reference not only the sun but
the moon, Where the moon was in the Pleiades at the critical times
as we have investigated here is an important comsideration, since as
Makemson and others have stated, the Pleiades year, the makahiki was
calculated from the first new moon after the first rise of the Pleiades
with the sun in the evening. Figure it out for 1500 A.D. and when Malo,
Ii, and Kamakau were living. At this point I am suffering from exhaustion.

Aloha nui loa,

R
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How the Sun appears to meve.

The apparent path of the Sun across the sky shifts from
south to north and back agsin in the course of 2 year. The
reason for this is that the earth’s axis is not perpendicular to
its orbit around the Sun. During our summer the earth's
northern pole is tipped a litcle toward the Sun. Six months
fater it is tipped about the same amount away from the Sus,
which shines more directly on the southern hemisphere. The
angle of this tip from the pcrpendicuizr amounts to about
23V, degrees. At some time of year the Sun shines directly
down on every part of the earth’s surface from 23° 27’ North
latitude, on June 21 or 22, to 23° 27’ South fatitude on De-
cember 21 or 22. These parallels mark the limits of the Tropics.
The Sun is in the constellation of Cancer when it appears 10
be furthest north, so this limit is called the Tropic of Cmcer.
The southern limit is called the Tropic of Capricorn because
the Sun is located in Capricornus when furthest south,
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The diagram, above, shows the way the sun appears to
cross the sky as seen from the latitude of Hawaii. The curved
lines from side to side represent the tracks along which the
Sun appear to move on the first day of each month, and when
furthest north (sbout june 21 or 22}, and furthest south
{December 21 or 22). The months when the Sun is moving
northward {Janpuary to June} are solid fines; those when it

is moving southward (July t¢ December) are dash hnes.

From this diagram it is possible to tell the direction of the
Sun at any hour of any day throughout the year, 5 seen
from Hawaii, The observer is directly below the dot marked
" zenith.t The direction of the Sun cin be measured 25
szimuth 3nd altitude, The azimuth is measured around the
horizon, starting from the north point; cach ten deyrves i3
marked. The altitude of the Sun above the horizon can be
estimated from the target of concentric circles, ten degrees




6. WHEN THE SUN CASTS NO SHADOW

During the lase half of May, each year, and agsin in mid-
July, an event occurs in the Hawaiian islands which cannat
take place in any pa:t of the mainfand United States, The Sun
passes directly over head, 2nd for an instant a slender, vernical
object, such as 2 flagpole, will cast no shadow.

It 1s not hard to predict just when and where the Sun will
be exactly over head, wich the help of 3 Nautical Almanac.
The 2ccompanying diageam shows how it will take place in
195+

41

The series of parallel lines across the sketch map of the
Hawalian islands represents the path of the Sun directly over
head on the different dates, from May 15 o June 2. This
gives some idez of the daily amount of shift of the Sun norch-
ward, ind 2lso thows that the amount decreases 25 the Sun
approaches the Tropic of Cancer, which is about 233/ degrees
north latitude.

The position of these lines is not exactly the same each
vezr. The reason for this is that the year does not conrzin zn
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Three of the calendars Show that Makali'i (Haw
are six months from Hinaia'ele'ele. Only in the Moloka'i calendar is
Makali'i siX months from Hilinama, but in two of them,
that s.xth month 1s November. So whetherl the month name
Hinaia'ele'ele for Oahu/Moloka'l, Makali'i is six months from November.
cince the O'ahu/Moloka'i designation of Makali'i as April, we know from
the astronomy that April is a month when the pleiades are setting in
the evening with the sun, and November 15 2 month when they are rising
as the sun sets in the evening. So calendars on Moloka'i and O'ahu
are sensitive to the heliacal rising of the pleiades with the sun in
the morning, the neliacal setting of the Pleiades with the sun in the
evening in April, and then to the evening rise of the Pleiades on the
eastern horizon when +hat constellation appears as the sun setsi i.e.,
the heliacal rise of the Pleiades at dusk. It also suggests that on
0'ahu and Moloka'i, the priests could also be watching for the zenith/
passage of the sun between April/May and the zenith passage of the
pleiades in November. (See discussion in other paper) -

ijs Hilinama oY

The discrepancy is in the month names for November, whether for
Hilina-ma or Hinaia'eletele, but jet's mot get to that problem now.
We'll get bogged down in comparative calendars from Tonga and Tokelau.

3. P. 4. the intercalary month every 3 years. Be careful here,
because W.D. Alexander is not talking about the sidereal year in relation
to the sidereal month (i.e.sidereal iunation). He is talking about an
intercalary month, the 13th month, 1o bring the lunar calendar into
line with the sidereal year, SO if the lunar year based on the synodic
iunations is short of 11 days each year, at the end of three years,
there would be a shortage of 33 days, SO that you would intercalate
one additional synodic Junation of 29.5 days, then intercalate another
2.5 days. So there would be 2 13th-month, but W.D. Alexander doesn't
kxnow how this worked because it would shift the year at the end, if
you didn't realize or kmow that this would not happen if that 13th
month was integrated into the sidereal year, because there are already
13 sidereal months in a sidereal year. How does this happen?

One sidereal lunation is 27 and 1/3 day, so you would have to
multiply 27 by 13 and 1/3 = 360 days = 1 year + S5-day intercalation
to match the selar yeal. This means that they didn't add a sidereal
month; they kept the synodic junation which added up to 354 days, then
they addﬁﬁnother 6 days to account for the 360-day sidereal year
based on the sidereal lunationm, then they added +he 5-day intercalary

period after the winter solstice.

So, since the Hawaiians had a decan week, these 11 intercalary
days were not difficult to insert, since they would add a week of '
ten days +.-1 day to the intercalation at the end of every lunar yeal
of 12 months (synodic) and only five days at the end of every sidereal
year of 13 months. - ST

aii,0'ahu, and Kamakau)

Kamakau and gploka’i



4, P. 4. You quote me as saying that the sidereal system "allowed
for the computation of time passage by stars that was “irrespective
of the lunar calendar, and the 36-anahulu year".

What I meant then was this: too often the Hawaiian calendar was
called a "lunar calendar", which it is and is not, and the 36-anszhulu
year became a standard without reference to what made it 36 ten-day
weeks, because the 36-ten-day weeks are computed relative to sun
positions in the tropical year as the sun moves north and south, but
it makes sense to know that this begins when the sun rises in certain
stars in the ecliptic and to which stars the months were determined
in the tropical year,

Readers have to know what reasoning lies behind a statement of
this nature used in the context in which it now means something else,
and this is true of the other quote: "duration of time of a star's
passage through the sky determined the duration of the mon® and of
the year", which really means that the people calculating are aware
of how long the periods are of the circuits as they are watching them
from their latitude and their meridian, and that these circuits change
as you go south and north, and over periods of years due to precession
also change when the sun no longer appears in them at the same times.
To develop the calendars as we see them took brains.

5. P. 4. For this reason, the statement you make, "The question
is why was the sidereal calendar codified and how did the discrepancies
arise?' has arisen because what looks like an ossification is really
in a state of constant readjustment, as all calendars must be or they
are scon in error.

&. P. 6. Also, for the same reason: "If a calendrical system
developed in the southern Pacific based on navigation stars as
Johnson and Mahelona (1975) have suggested...." is a misunderstanding.

What 1 indicated was that the calendar stars were also, for
the most part, also stars used in navigation, but not in either case
are all calendar stars navigation stars or vice versa.

It is axiomatic that navigators who in their wanderings went
both vih and south and east/west ju their tropical zone would have
encountered precisely those differences, changes, and read justments
that are expected to happen, but what they kept intact were those
parts of a system they had been using and which they had to reprogram
not only to the place to which they came but also to the space visible
overhead at night and what is there still familiar to them and what
is new,

7. P. 8 "I'i tells us the Makahiki year began in the month of
August which he names as Hilinehu. Then "In the month of October, Ikuwa...
they waited for the appearance of the Huhui {PLeiades) over the forest,.."

See the discussion in the otherpaper, p.11.
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Theze are 365 days and 2 fraction
Calendar makers com-

even number of days.
which it very nearly one quatter.

ensate for che fraction by adding 2 day to February every.

fourth year, which is called leap year. On such 2 yeit, the
whole system of dates on the diagram shifcs northward one
day. During the following three years it graduaily shifts
southward again, This is shown by the zigzag diagram across
the top of the map, which is drawn 10 about the same scale 28
the daily shift of the Sun over Oshu. To find approximately
where the Sun will be on 2 certain date from now to 1966,
measure the difference on this diagram between the date and
the line through 195, and shift the system of daily lines
accordingly.

So much for the path of the un for 2 certain day. What
sbout the time of day when the Sun will cast ac shadow?
Hawaii keeps 8 sort of perpetual daylight saving time. Hono-
lulu scandard time is more than 30 minutes ahead of local
time at Honolutu. The scale of minutes across the top of the
chart shows the difference between our standard time and the
local time at any place in the islands. For example, at Hilo
the difference is about 20 minutes; at Lanai City, about 28
minutes; 3t Pearl Harbor exactly 32 minutes after noon,
Seandard time, before it is Jocal noen. To find the difference
where you live, locate the spot on the map and run 2 vertical
line up to the scale.

As we note on the diagram, this is the interval of time

‘ter the “mean” Sun passes the standard meridian {150 de-

grees west longitude, some 540 miles east of Honolulu)
before it reaches your local meridian,

The mean Sun is the one which astronomers have invented
s thac they do not have to keep changing the clocks con-
stantly. The real Sun, the one you see in the sky, appeats to
move first faster and then slowee than this uniform, imaginary
Sun, which you cannot see. The mean Sun and the real or
“spparent” Sun cross the meridian at the same instant enly
four times 3 year {April 17, June 15, September 2, and De-
cember 28). The difference between chern at other times may
amount to as much a5 16 minutes, some parts of the year
shead, 2t others behind, '

This difference is called the Equation of Time. A table
giving the difference for each day between May 13 and June
3, appears on the chart. At this time of year the apparent
Sun is zhead of the mein Sun. If you observe the instant the
resl Sun is on the meridian and then wiit the given number
of minutes and seconds, it will be local noon. To get the
Standard Time at that instant, you add the number of minutes
that you are west of the standard meridian (as shown on the
scale at the top of the chart), 1f you have the standard time
and want to know when the real Sun will be on the meridian,
you take the number of minutes that you are west of the

standard menidian and subtract from it the equation of time
for the date. That gives you the number of minutes afrer
standard noon before the real Sun is.on your meridian. Doing
this on the sighc day for your locality gives you the time a

which 3 vertical object should cast no shadow,

1f you want to figure out when 2nd where the Sun will be
directly over head in July, do just as I did, Hunt up a copy
of the American Ephemeris and Nautical Almanac—there are
copies 2t the University.of Hawaii library, the Hydrographic
office, and on most ships. In pare 1, under statistics for the
Sun, you will find given the apparent declination of the Sun
and the equation of time for every day of the year. This,
of course, is given for Greenwich. It takes the Sun aboue 10
and 2 half hours to get from Greenwich to Honolulu, so you
have to interpolate the figures for declznation by 10.5/24ths
of the difference from one day to the next, which for your
convenience is given in seconds of arc in small figures to the
right of the column. The equatior. of time also can be inter- -
polated, if you want it closer than the nearest minute, the
daily difierence being given in seconds of time,

In cise you do not have zccess 10 2 copy of this valuable
reference book on the heavenly bodies, here are the approximate
dates when the Sun will be over head during its journey south-
ward in July: :

Over Kauzi—about July 11 to 14.
Over Oshu—about July 15 to 18.
Over Molokai—about July 19,

Over Maui—about July 20 to 22
Over Hawaii—about July 23 to 29.

The equation of time during this peried is minus 4 minutes
to minus 6 minutes, In May the apparent Sun is shead of the
mean Sun. 1n July the mean Sun is ahead of the apparent Sun.

7. REVISING THE CALENDAR

Miny centuries ago primitive man became zware of that
snit of time which we call the day. 5o long as it was daylight
he could roam about in search of food, When night came he
had to take refuge within 2 cave or in a tree to avoid savage

beists.

It was a long time before he dared venture out st night.
Then it was that he learned about the phases of the moon and
the manner in which that body moves around the earth, or
rather, at that time, just 3Cross the sky. These phases and
movements became for him another meature of time; the

month was born.

The scasons came and went; the heat of summer, the
changing color of the leaves in autumn, the cold of winter,
the fragrant blossoms orhich burst forth in spring. Of all these
man became aware, particularly when he started to harvest
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INTRODUCT IO

The following report presents the results of an archaeclogical assessment of
t#o sites conducted during September 8 and 9, 1992. This work took place in '
conjunction with Dr. Rubellite Kawena Johnson's preliminary investigations of
the potential archaeoastronomical rescurces of Kaho'olawe (Johnson, 1993)

conducted under the auspicea of the Kaho'olawe Island Conveyance Commission.

These sites are located nearly due scuth of Hakicawa on the northeastern
alopes of Kaho'olawe, two ridgelines toc the east, and inland of Oawawahie Bay
(Fig. 1l). They are located between the 140 and 180 meter elevationa, roughly

200 meters apart, on the same ridgeline below Pu‘u Kolekole.

The potential archaecastronomical significance of these two sites came to
light when a copy of a hand-drawn map annotated by Maui historian Inez
Ashdown (Johnson, 1993:3.2) was given to Dr. Johnson for review. O©On this map,
two areas in the proximity of the two sites are labelled Makakilo and
Makali’i. Dr. Johnscon defines the traditional Hawaiian archaecastronomical

association of both names:

1) Makali’i is the name given to the constellation Pleiades, and

2) Makakilo means sky-watcher/observer, as of stars/fish/weather
phencmena (Johnson, 1993:4).

The current assessment was prompted by the sighting of what appeared to be two
man-made ahu or markers from the northeastern promontory, above the Hale-o-
Lono heiau at Hakicawa Bay (Fig. 2). On cne of the previous field trips
during the March closure period, Drs. Abraham Piianaia and R. Kawena Johnson
had observed these two features from Hakicawa as profiles on a distant
ridgeline, but had been unable to inspect them closeup due to time

constraints.

Hence, the objective of the current phase of work was to locate and document the

two "ahu” sites on the ground. Dr. Johnson set forth these two tasks:

1) Check photographed "pillars" (ahu) sighted to see if they were man
made or natural stone objects, and

2) Ascertain their precise location so that the ridge name and location
could be more accuratély determined (Johnson, 1993:1).
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Figure 1. Portion of Topographic Map of Kaho'olawe Showing Site Locations




Figure 2. View South from Hakiocawa Showing the Two Sites (arrows).




RES - § SURVE

On Wednesday, September 9, 1993, with the kind and able assistance of USN Lt.
Vernon Young (Officer in Charge), who accompanied us as driver, guide, and
military chaperone; we approached these sites from above. We took the jeep,
as far as possible, down the hardpan slopes north of Lua Makika to about the

250 meter elevation and walked the rest of the way past Pu‘u Kolekole.

SITE 50-20-90-660

The upper site had been previously recorded by Dr. Robert Hommon during the
inventory survey in 1980 and designated as Feature A of Site 50-20-90-660.
The Historic Placea Inventory Form, with Hommon’s deecription of the site, is
attached as Appendix A. Notable aspects pointed out by Hommon were the
abeence of other sites in the vicinity for at least 100 meters in any
direction and the evidence for a number of activites at the site; inciudlng
procurement, preparation, and consumption of food; and the maufacture of

basaltic glass and basalt artifacts.

Three features are present at Site 660, however, for the purposes of the

current assessment, only Feature A will be coneidered.

Feature A
A partially walled, oval platform occure on the top of a small knoll roughly

300 meters northwest of Pu‘u Kolekole. This platform, the main component of
the three feature complex, incorporates outcrops and large boulders. It is
partially enclosed on the north, eaat, and south by a semi-circular, stacked
boulder and cobble wall (Fig. 3). Its measures 5.5 meters north/south and 7.5
meters east/west. The downslope side stands .90 meters high and the upslope
side ranges in height from .60 to .70 meters. The stacked, boulder and cobble
wall ranges in width from .80 to 1.0 meter, Neither the interior nor exterior
of the wall is faced. The interior floor of the structure, raised .30 to .50
meters above the surrounding ground surface, consists of flat Boil with some
small stones. A scatter of basalt flakes occurs along the southern quarter of
the interior floor area. Clustera of outcrop boulders occur on the eastern
and western sides and are partially incorporated into the structure. Sparse
midden scatters are apparent on the surrounding ground surface with a small

concentration occuring on the eastern exterior of the structure.
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On the western end of the structu;p atapdn a }Qrge, natural boulder,
unmodified, but deliberately propped up into Ehe present position by smaller
stones wedged under its base (see Fig. 3}. The stone stands 1.03 meters high.
1.2 meters wide, and 1.6 meters long. Based on its position on the knoll and
its viewscape (Fig.4), this boulder was determined to be the upper "ahu" or

"Makakilo” (?), as seen from Hakioawa (see Fig. 2).

Natural Bouldgr

Located roughly 200 meters below Site 660 on the same ridge, is a large
naturally occuring, weathered basalt boulder (Fig. 5). The face-like
appearance, as viewed from the northwest, can characterize this boulder as
anthropombrphic (Fig. 6). The roughly cylindrical boulder stands 2.9 meters
high, 2.6 meters wide, and 1.7 meters deep. Its position and viewscape (Fig.
7) determined this natural, but conepicuous, feature as the lower "ahu"

or "Makali‘i" (?). No evidence of cultural activity was observed in the

vicinity of this site.

DISCUSSION

The procedures undertaken in support of archaecastronomical inquiry, during
the September fieldtrip, fulfilled the objectives set forth by Dr. Johnson
following the March sighting. On site documentation was accomplished with one
site determined to be man-made and the other natural. The ridgeline that they

occupy and their individual locations were accurately eatablished.

The boulder at -Site 50-20-90-660, Feature A and the anthropomorphic boulder
located 200 meters downslope were verified to be the two "ahu" sighted on the
distant ridgeline during the previous field trip. Whether, these two features
are indeed the "Makali'i" and "Makakilo" indicated on Inez Ashdown’s map could
not be conclusively established. Never-the-less, the following factors

provide support for such an argument:

1) the isolated occurrence of the two sites as indicated by the
archaeological evidence,

2) the prominent visibility of these two features from the coast, and
3) the spatial association relative to Inez Ashdown’s map.

Relevant archaeoastroncomical evidence is presented by Dr. Johnson and the

reader is referred to her report.




Figure 4. View North towards Hakioawa (arrow} from Site 660 Boulder.
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Figure 5. (top) View of Lower Boulder from Northwest.
{bottom) Drawing of Boulder Showing Maximal Dimensions.




Figure 6. Closeup Showing Anthropomorphic Character of Boulder.




Figure 7. View North towards Hakiawa (arrow) from Lower Boulder Site.




RECOMMENDATIONS

Systematic surface collection and. subsurface testing are recommended for’sita
50-20-90-660 Feature A, based on the surface scatter of midden and artifacts
present on and around the éite. Also, Feature B, the other poseible
habitation structure should be investigated. The objectives of such an

undertaking should minimally include:

1) determination of artifact types present,
2) analysis of midden samples,
3) recovery of datable material, and

4) determination of the nature and extent of subsurface depositions v

The recovery of pertinent data may aid in the functional interpretation for

the individual features as well as the complex.

No further procedures are recommended at the lower boulder site. However, for
both sites, every effort should be made to minimize direct and indirect
impac¢ts from human disturbance. Access to such sites need to be controlled
and possibly restricted until more intensive archaeological investigatione are

completed.

Obgervations indicate that these sites are primarily affected by wind erosion
rather than by water. Although no major damage or changes appear to have

occurred during the 13 years since the 1980 survey, the recommended procedures

should be implemented, as socon as peossible, to ensure maximum data recovery.
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DESCRIPTION
CONDITION CHECK ONE CHECK ONE
__EXCELLENT __DETERIQRATED ~UNALTERED —DRIGINAL SITE
_GOOD —RUINS __ALTERED —MOVED DATE
—FAIR _UNEXPOSED

DESCRIBE THE PRESENT AND ORIGINAL (IF KNOWN] PHYSICAL APPEARANCE

Kaho'olawe archaeological site 660* is a complex consisting of three
features (2 habitation enclosures and one cairn). The site is situated
e on a hill top overlooking the northeast coast at an elevation of about
232 meters (760 feet), about 800 meters from the coast. The vegetation
consists of a moderate cover of various grasses. The site measures about
16 x 12 meters and includes about 192 square meters. Its boundaries were
determined by the clustering of its constituent features and the absence
of other sites for a distance of at least 100 meters in any direction.

Tems 7 T - 277 Peature‘A” T
Feature A is an oval habitation enclosure weasuring about 7.5 by 5.4
meters and standing to a height of 90 centimeters. The enclosure is con-
structed of multiple stacked pahoehoe chunks and boulders. The feature is
in Ahupu Formation soil, The feature is situated on top of a hill and is
partly covered with a moderate growth of various grasses. Surface midden
{s scarce and includes shells of thais (Thais aperta), and drupes (Drupa
ricina).  Also included are scarce amounts of porites (Porites sp.) coral.
Surface artifactual materials include scarce amounts of basaltic glass
: flakes, and 1 broken adze blank, This feature is in fair condition and
g is currently being damaged by wind and surface water runoff. It is in
need of immediate preservation action.

Featura B

T Feature B is a round habitation enclosure measuring about 2.8 meters
in diameter, and standing to a height of 50 centimeters. The enclosure is
constructed of multiple-stacked pahoehoe chunks. An internal feature con-
gsists of a concentration of basalt flakes along the south wall measuring

3 by 2 meters. The feature is in Ahupu Formation soil., The feature is
situated on top of a hill and is partly covered with a moderate growth of
various grasses. Surface midden includes scarce amounts of thais (Thais
aperta), and medium-sized cowries (Cypraea reticulata). This feature is
in deteriorated condition and is currently being damaged by wind and sur-~
face water runoff. It is in need of immediate preservation actiom.

*Site 660 was discovered and recorded during a survey of Kaho'olawe
conducted under the auspices of the United States Navy.
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The significance of Kaho' olawe site 660 1es primarilf inthe data -
that it is likely to yield regarding the economic and residential patterns
of the interior zone of Kaho'olawe, the history of settlement and popula-:
tion growth of the island as a whole, and the relationship between the
‘coastal and ‘inland zones,
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Feature C

Feature C 1s an oval cairn measuring about 1.4 by 1.0 meters and
standing to a height of 55 centimeters. The cairn 1s constructed of
pahoehoe chunks and boulders. The feature is in Ahupu Formation soil.
The feature is situated on top of a hill and is partly surrounded with a
moderate growth of varlous grasses. Surface midden includes scarce
amounts of thais (Thais aperta). This feature is in deteriorated con-
dition and is currently being damaged by wind and surface water runoff.
It is in need of immediate preservation action.

The form and contents of site 660 are evidence for a number of acti-
vities. The presence of scarce amounts of shell at features A, B and C
indicates that the procurement preparation and consumption of food took
place at or near these features., The presence of basaltic glass flakes,
basalt flakes, and a broken adze blank at feature A indicates that
basaltic glass and basalt artifacts were made at or near these features.
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