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Circle inscribed
by stick and rope

Norfh\ 3,/

The intersection points of
the sun s path and the
inscribed circle yield true

4, 2 east and west directions.
R Bisecting the east west line
and connecting that with the
pole yields a true north and
south orientation.
South
w

Shadow cast by

pole during the day TI‘He NOI”th DefeI'Mined by
% a Stick and a Shadow

West adapted from Pehistoric Astronomy in the Southwest, ) McKim Malville



Hopi Solar Calendar
HORIZON CALENDAR, DECEMBER TO JUNE, WALPI.

EARLY CORN PLANTING
MAIN CORN PLANTING SQUASH PLANTING FIELD CLEARING

< ’m@\\\g ~1

‘ N

3P0 WEEK IN MAY 1ST WEEK IN MAY 3RD WEEK IN FEB.

3RD WEEK IN APRIL

SUMMER SOLSTICE

JUNE 21 8T WINTER

SOLSTICE

DEC. 21857
Pehistoric Astronomy in the Southwest, ) NMcKim Malville
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Hovenweep National Monument, Southeastern Utah

Gary A. Becker image



Hovenweep
Castle

Hovenweep National
Monument, Litah

Summer
Solstice
Sunset Anticipatory =

Observation

Equinox /

Sunset _ )
oSolstice

Sunset

£ ntlclpatary

Obserua’tmn\

~17°
/ Bdapted from Prehistoric Astronomy in the Southwest by 1. McKim Malville
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Lunar Calendar Problems
Phases of the Moon 2010 -2011
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Stonehenge C omplete circa. 2600 BC

The total number equals
State a purpose for the "Y" and "Z" holes. ° 59, which divided by 2
o equals 29.5, the phase
Z HOLES °cycle or synodic period

] .
Winter Soistice of thg moon.
suniise -24 deg.

® Winter Solstice
sunset -24 deg.
Y HOLES

Summer Solstice
sunrise +24 deg.

STONE

MISSING STONE,

FALLEN STONE,

OR HOLE
Summer Safsrlce

LINTEL
5unser +24 deg. o

o
To Heel Stone

@89 MISSING LINTEL

0 10 20 30 40 50
SCALE OF FEET







Thomas Byrnes image
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Image by Joe Wineburgh
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Image by Joe Wineburgl



: ma:gé by, Joe Wlneburgl



=

Image by Joe Wineburg









o \
e







Stonehenge in Australia
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Summer Solstice Sunrise
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Welcome to Carhenge

Gary A. Becker image
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Archaeoastronomy: Spotlight on
Chaco Culture National Historical Park

Fajada Butte

Spanish for “banded or braided
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Fajada Butte from about 15 miles

Gary A. Becker image



Thirteen miles of dirt road into Chaco Canyon

Jesse Leayman Image



Fajada Butte from about two miles
distant

Jesse Leayman Image
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Ancestral Puebloan Culture reached it highest level of achievement
in the Four Corners region of the US during the mid-to-late 11t

century.
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The tradition of
observing the day
and nighttime sky
begun by the
Ancestral
Puebloan People
continues into the
215t century at
Chaco Culture
National Historical
Park.

Fran Kittek image



N|ghtt|me observmg and ranger talks are a tradltlon at Chaco
‘ | | Culture

Gary A. Becker image



Chaco Culture has the only working observatory in the NPS.
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Fajada Butte at Sundown-chacra Mesa on left

Gary A. Becker image
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Fajada Butte-Impending Storm

Gary A. Becker image



Fajada Butte, looking north




Sunrise...

Gary A. Becker image
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Sun Dagger from about one mile
distant. The slab in view slipped

about 1.5 cm in the late 1980s and

was reinforced by constructing

a retaining wall by the ~# = =
National Park Service sS====i8s Sas
to stabilize its movemeénts . - '

Gary A. Becker image



Fajada Butte

Sun Dagger

Anna Sofaer images, Solstice






Anna Sofaer images, Solstice Projec



Anna Sofaer images, Solstice Projec



Anna Sofaer images, Solstice Projec



Anna Sofaer images, Solstice Projec



Anna Sofaer images, Solstice Projec



Anna Sofaer images, Solstice Projec



Anna Sofaer images, Solstice Projec
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Anna Sofaer images, Solstice Project
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Complex Geometry

Sun at noon moves horizontally
while the dagger move downward.
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_ day of summer sol.sﬂce

Solstice Project
Computer Simulations
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Solstice Project
Computer Simulations
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Sun Dagger
Geometry

winter
Solstice

Solstice Project



New Mexico Museum of
Natural History and Science

Albugquergue, NM
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Time-lapse photography of the Mini Sun Dagger for a National Park Service video on Chaco

3

Fran Kittek image



A seat was carved from the rock by-a shafhan so he could sit in the
shade while watching the phenc ~' :

Fran Kittek image
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PUeD/o Bornito I1om NorZlr Mesa

Gary A. Becker image
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Sun Altar, SE Corner of Pueblo Bonito







PUEDIO Bomito, SE corner

Gary A. Becker image



Pueblo Bonito, SE Corner Altar looking
towards features on North Mesa

&. B. Cornucopia, NPS

Gary A. Becker image



Horizon becomes bland after
the Oct. 29 sunrise

G. B. Cornucopia, NPS

Gary A. Becker image
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. Waiting for
“Moonrise =

Doorway, not a
window

Gary-A. Becker image



Sun Room Pueblo Bonito

Full moon rising in winter solstice position of sun, July 4, 2001...
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Doorway to

Pueblo Bonito’s A corner

Sun Room A window
enhances
or
detracts

Archaeologists 8 — | 7% from the

" o Ml Vigas: La Y o

are positive o Wl beams — . B structural

that this corner E=ilil = 'c?ft;?e”ty

doorway is not puilding?

as old as the
Sun Room.
How is this fact
known?



Dendrochronology

the dating and study of
annval rings in trees

200 year old Redwood
Sequoia Sempervirens
Seven feet in height

Gary A. Becker slide



Tree ring overlap ex’tena( T e
chronology back to
earlier dates, _
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. Oldest Section of Bonito
, 850 AD






East-West Bonito Wall
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T-Shaped Doorways
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Pueblo
Bonito Great

Gary A. Becker image




(0]
(@)
©
-
o
~
U
()
m
<
P
@©
O




Great Kivas
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Great Kiva, Aztec Ruins National Monument

Gary A. Becker image
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Casa Rinconada,

T-shaped doorways :
§ ; Looking South



. "_‘t* Antechamber-North Side of
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National Geographic Society



Casa
Rinconada
Looking East
on the Vernal
Equinox
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Casa Rinconada

North

A Solstice Window

Summer
Solstice
Sunrise

\ |
South
Modified from R. Williams, Living the
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' "Sam'nier Solstice Sunrise

. .

Gary A. Becker image



Waiting for the Sunrise...

Fran Kittek image



Sunrise, Summer Solstice, 2001
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Casa Rinconada; Pre and Post
Reconstruction

George H: Grant-1931-33 K. Alden Peterson, NPS

Did the reconstruction of Rinconada in the early 1930’s create the solstitial
phenomenon, or was it there in the casa’s original construction?

Gary A. Becker from Traditions of the



Hike to Penasco Blanco

i i : Gary A. Becker image
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Gary A. Becker image
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¥ Facing Wall, looking west
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1054 Superno
July 5, 3:00 a.m. M

Aries

35 times brighter than Venus

Perseus
Visible during the daytime for ;
eight consecutive days.
.
- Taurus
Recorded by the Chinese, s 2
Liriga .

Koreans, Japanese, and
Puebloan People of the SW

\4

Moon ' ® Supernova
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Passageway
from Kin
Kletso to
North Mesa

Gary A. Becker image
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Jackson Stairway
Pueblo Alto Trail

William Henry Jackson

William Henry Jackson in 1862
April 4, 1843
Keeseville, New York, US

June 30, 1942 (aged 99)
New York City, US

Gary A. Becker/Wikipedia (Jackson Inset) images
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Student Conservation Association
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https://www.thesca.org/npsa

Brandon Velivis, Holli Blackwell,

PA o VA
Trang Do,
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Virga is rain that evaporates before it
hits the ground-very common in the
Southwest Gary A. Becker image
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Chimney Rock

Chaco’s Farthest
Outlier

Pagosa Springs, Colorado
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Hike up to Chimney Rock
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Inclination orf the Moon's Orbit
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