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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].




7./7




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.




A Preliminary Report and Working Paper: "Archaecastronomical
Potential of Traditional Sites on Kaho'olawe," March 1992 Equinox
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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
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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 I