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What is
Archaeoastronomy?

»Archaeoastronomy is the
study of astronomy as it was
used by ancient cultures.

» Archaeoastronomical
studies are interdisciplinary
in that they include fields
such as astronomy,
archaeology, and
anthropology.

» They often involve

investigating possible
astronomical alignments and
their cultural associations.




The sun’s path during different seasons

The path of the sun across the sky varies with the seasons. Around the
equinox is the only time when the sun rises due east and sets due west.

During summer, the sun rises in the south-east and sets
in the south-west, travelling higher and further across the sky.

Sun’s path: summer solstice

Sun’s path: equinox

Sun’s path: wmter
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During winter, the sun rises in the north-east and sets in the north-west,
travelling a lower and shorter path across the sky.

o theconversation.com

The positions
of sunrise and
sunset change

December solstice
sunrise - summer

June solstice sunrise
- winter
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OUR AXIS IS TILTED 23.439
DEGREES




THE AXIS ALWAYS POINTS IN
THE SAME DIRECTION



June solstice stice
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THE SUN ABOVE THE TROPICS


































Inca Solar
Orientations

Astronomy was an
integral part of Andean
mythology and creation
and was at the very
heart of the Incas’
religion and agriculture







The emperor, Pachacuti, his
son, and grandson successively
built the largest empire ever
known in the Americas, 4800
km from Chile to Columbia.

They established armies in
fortresses at distant stations
with the infrastructure of
roads and storehouses that was
necessary to support them.




The Incas learned the cycles of
solstices and equinoxes and
used this knowledge as a key
component of their annual crop
management activities, as well
as for determining dates for
religious celebrations.



»Many waqgas were orientated to the
June solstice sunrise, while others
pointed to the Sun at December
solstice.

»Light tubes or cave openings
allowed altars to be illuminated at
specific times while other
orientations guide the eye to the
horizon on significant solar dates.

»Pillars were set on hills to mark the
passage of the Sun on the horizon as
a calendar.
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Dark ‘constellations’

1)Machacuay, 2)Hanp’atu, 3)Yutu, 4)Yacana, 5)Unall



Kenko Grande

» Limestone
outcropping

Carved in situ

wo sucancas
(gnomons)

» Effects of light and
shadow

» June solstice
sunrise

» “The Awakening of
the Puma”




Kenko
Grande




Cave within Kenko Grande
Altar and three stairs
June solstice

Sunlight climbs the stairs






e Limestone outcropping
e Light-tube

e Directed at altar

e Crescent moon

Lacco with Nevado Ausengate



Northeast
Cave opening
oriented June
solstice
sunrise

ILluminates
altar and cave
interior







Temple of the Moon
Light-tube/Altar
Zenith Sun






Waqga 44

»Limestone
outcropping

» wo carved
circles

» Carved
seats

»Alighments
for solstice
and equinox
horizon event






Waqga 44

June Solsti



Q’espiwanka
Pillars

» Sixteen towers once on Cusco
horizon

»Beyond Cusco 2 survive near
Urubamba on Cerro Saywa

»Mark rising Sun at June solstice
when viewed from palace of
Huayna Capac

»Validate chronicles of Cusco
pillars




ite boulder of
iwanka in front of a modern

The white gran
chapel

Q’esp










Cerro
Unoraqui

DSSR view from white
granite boulder at
Q’espiwanka

View across Cerro
Pumahuachana

Pillars on 4377m summit
North/South alignment




Cerro Unoraqui
4377m/14,360 ft Above Sea Level




Ollantaytambo

The most
striking feature
when first
approaching
Ollantaytambo
is a magnificent
set of 17 stone
terraces that
ascend the
hillside.



Ollantaytambo

The extensive terraces
of Pumatillis face out
to the rise of the
December solstice Sun
and, in the opposite
direction, face in
toward and frame
nicely the June solstice
sunset




Ollantaytambo
The Incamisana




Ollantaytambo

The horizontal gnomons of the
Incamisana



On the December solstice
at local noon the shadow of
one of the gnomons is said
to reach down and “insert”
itself to fill a carved
triangular notch in the base
below.




Machu Picchu Region

lactapata, River Intihuatana, and Mach

el lactapata
eRiver Inti
eMachu Pi

eEquinox A @‘




Machu Picchu



Axis
Toward
December
Solstice
Sunset

Principal
Temple g 3

Semi-
Circular
Platform

~

Axis
Toward
June
Solstice
Sunrise

e Principal Temple
e Temple of Three Wind
e Semi-circular platfor
e JSSR-DSSS Axis




The Torreon

Includes a carefully
fitted rock wall that
iIncludes a window open
to the horizon positions
of the June solstice
sunrise and the heliacal
rise of the Pleiades




Machu Picchu Intihuatana and
Llactapata

Llactapata Ridge

5 km from Machu
Picchu across

gorge



e Overlooks Machu Picchu

Llacta pata eOriented for June solstice

sunrise & Pleiades rise







Llactapata Sun Temple
Overlooks Sacred Plaza

Oriented for June solstice
sunrise & Pleiades rise — El Nifo

une Solstice Sunrise  Pleiades Rise
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Inﬁtiﬂuartana Sacred Plaz
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June Solstice
Sunrise
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Urubamba River
canyon

Carved granite

Between Machu
Picchu & Llactapata

Platform, steps,
fountain, basins, cave

Hiram Bingham 1911




River Intihuatana
Sanctuary Plan

Wall
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Boulder
" -

Basins
% Fountain
Structure B

Structure A

[E m Intihuatana
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) Platform
Tower
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Ground Plan of the River Intih

» Intihuatana,
fountain, basins

» Structures
» Steps
» Tower
» Terraces
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1.'Bingham sector”; reported Hiram Bigham 1912. Re-discovered 2003,
2.'Lower sector': reported 1982,

3.'Usnu sector: reported 2003,

4.'Reinhard sector': reported 1985,

Mz. Salcansay

J :

-- Modern trails

=+- Inca roads « «« =« Projected route in area of landslides

Llactapata, River Intihuatana, and Mach

e lactapata
eRiver |
e Machu



Findings show that the
Inca landscape most
definitely is filled with
examples of astronomy
used in their culture.
Examples of light and
Summary shadow effects throughout
the year, especially at
times of the solstice,
equinox, zenith and anti-
zenith suns, were found at
many sites.
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100 YEARS: UNDER ONE SKY

Email:
srogullberg@ou.edu
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