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Uses of stone

• Stone carvings of astronomical events

• Stone monuments for astronomical 

observations

• Stone temples based on astronomy and 

worship of gods through them.

• Salvaging stones for observatories!
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Stone paintings and carvings

Astronomy in stones 4prehistoric caves at Lascaux in France.

Pleiades

Taurus

Orion
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Vahia et al., 2006
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Burzohama, Kashmir, India

Joglekar et al., 2006
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Supernova HG9, 5500 BC

Vahia et al. (2006)
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Lunar calendar sticks from Nicobar Islands. The months 

are recorded by cheveron marks; when all the space is 

used up, further months are engraved across earlier ones, 

resulting in a cross hatched pattern. Inscribed marks on 

these clearly denote the days of the waxing and waning 

Moon. 

These are notched sticks which take the form of white 

wood shaped to appear like a knife with notches on the 

edge and on the flat. They look similar to the bone 

‘spatulas' or knives in the upper Palaeolithic period. The 

style of these Nicobarese notation recalls that of upper 

Palaeolithic, for the periods are differentiated both by 

count and by the angle of making. 

The notches are meant to go as 10-6, 10-4 = 30 showing 

the lunar phasing as from new (or the last sighting of the 

crescent) to quarter Moon as 10 days and quarter to full as 

6 days, full to next quarter another 10 and from the quarter 

to the new Moon or the last sighting of the crescent before 

new Moon as 4 days. The notation is not precise.

Kameshwar Rao, BASI, 2005
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Stone Monuments for Astronomy
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A Gnomon
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Sketch of gnomon

Kiranada kallu with zodiacal signs on 

the border 

Harappan brick platform.

Kameshwar Rao, 2005
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VE = Vernal Equinox

SS = Summer Solstice

AE = Autumnal  Equinox

WS = Winter Solstice

WS

SS

φ = Latitude of the place
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VE = Vernal Equinox

SS = Summer Solstice

AE = Autumnal  Equinox

WS = Winter Solstice Astronomy in stones 22
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Stonehenge, UK

(8000 to 2000 BC)
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Stonehenge, UK

(8000 to 2000 BC)
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Inner circle of Stonehenge
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Astronomical Alignments 
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Heel Stone & Station 

Stones

• On the longest day 

of the year, the 

June 21st summer 

solstice, the rising 

sun appears behind 

one of the main 

stones, called the 

“Heel Stone”.
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Fred Hoyle’s Model

• According to Hoyle, Stonehenge was a Solar 

System model with Earth at the centre.

• Hoyle chose 3 stones representing the Sun, Moon, 

and one node of the Moon's orbit. 

• When the 3 markers lay close together or almost 

opposite each other, eclipse seasons took place. 
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Gerald Hawkins’s Eclipse 

Predictor

• Gerald Hawkins went a step further saying that 

Stonehenge was a computer. 

• He found 165 key points in the Stonehenge plan 

which were aligned with the rising & setting 

positions of the Sun & the Moon.
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SS WS
E

Rise Points

Rising Point of Sun Over the Year

21/6     21/5               21/4                                21/3                                        21/2        21/1    21/12

21/7               21/8                             21/9                                       21/10     21/11
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SS WS
E

Rise Points

Rising Point of Moon Over the Sidereal 

Month

0   1     2         3           4             5                 6                   7                 8            9        10      11   12 13

26   25       24         23           22                   21   20              19           18        17      16 15 14
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Explanation

1. Mark 180 positions(holes) from SS to WS point. 

Least count of the method is 2 days. Let this 

set of holes be called as A’s.

2. Similarly, divide inner circle in 27 equal parts 

and project them as 14 points (holes) on East 

and West Horizon. Let this set of holes be 

called as B’s.

3. We need 27+1 small identifiers (small stones) 

for marking the observed moonrise position 

for 27 days in sidereal month (one for new 

moon day position). These stones be denoted 

by C’s

4. We need 2 more distinct identifiers for Rahu 

and Ketu. Let they be called D’s.

W

W

S

SS

E

SS

WS
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General Idea

1. Sun will move next A hole on consecutive days.

2. Sidereal month = 27.3 Days, Synodic month = 29.5 days.

3. We calibrate our system on eclipse day.

4. Assume Moon revolves on perfectly equatorial plane.

5. It means Moon will exactly rise from next B hole on consecutive day i.e. B

and C positions will match. Thus, we can predict moonrise position for new 

moon day.

6. But, due to the fact that moon’s orbit is inclined at 5.25 degrees to the 

ecliptic, Moon will lead for half of the month from its expected position of 

rise. For rest half of the month, it will lag behind. The day on which B and C

positions will match will identify the position of Rahu/Ketu. 

7. Positions of Rahu and Ketu are updated at every month (we shall be able to 

notice that Rahu/Ketu moves in opposite direction to moon’s motion at a 

rate of 1.6 degrees per month.

8. On every new moon day/full moon day, positions of Sun, Moon and 

Rahu/Ketu can be computed, thereby predicting the possibility of eclipse.
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Hawkins’s 

eclipse 

predictor
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Features

1. However, in the next month, there will be discrepancy due to 

0.3days. So, at the end of month, B holes are recomputed to 

adjust this difference.

2. At solstice position we can adjust A holes such that 180 * 2 

holes make up 365days.

3. Taking practical limitations into consideration, it is enough 

to observe either  moonrise or moonset.
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Stonehenge in phase 
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Complete Stonehenge
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• Alignment 1 (Station Stone 93) – March 21st

Autumn Equinox

• Alignment 2 (Station Stone 94) – June 21st

Summer Solstice

• Alignment 3 (‘Slaughter’ stone) – September 21st

Spring Equinox

• Alignment 4 (Station Stone 91) – November 21st. 

Winter Solstice

Astronomy in stones 42
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• According to Hawkins the Aubrey Holes were used 
as a tally for predicting eclipses of the moon.

• Eclipses of the Moon in summer or winter took 
place when any marker stone arrived at AH56 or 
AH28, the two holes that lie on the main axis of 
Stonehenge.

• When a white marker reached AH5 or AH51, 
equinox eclipses would occur. 

• A seventh marker stone (a Moon marker) would be 
moved once a day around the sarsen circle to keep 
track of the phases of the Moon. Astronomy in stones 44
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Variation 
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Sunrise 

points 
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different 

months 

Saptarshi rise point locator

Constellation locators
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Stone alignment 

at Hanamsagar

(Peddayya); 

recent view of a 

part of

stone alignment 

at Hanamsagar.

Kameshwar Rao, 

2005

Astronomy in stones 47

Schematic stone 

arrangement at 

Hanamsagar with 

astronomical 

orientations indicated. 

The rows are not shown 

filled-in for clarity .

Kameshwar Rao, 2005
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Astronomy and Temple 

Architecture (1000 BC to 1000 AD)

Temple Architecture is closely related to 
astronomical calendar.

The locations of pillars in the temples are so 
designed as to mark annual astronomical 
events like Solstices and Equinoxes.
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Konarak Temple, 13th century
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Shiva Temple built in classical style in Cambodia between 1113 AD to 

1150 AD  by Suryavarman II 
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Cosmogony of Upanishads

In Brihadaranyaka Upanishad (6th Brahmana) Yagnavalkya describes 
Universe to Gargi in the following terms:

1. Everything on earth is wrapped in water

2. Water is wrapped in air

1. Air is wrapped in sky

2. Sky is wrapped in the world of Gandharvas (planets?)

3. Worlds of Gandarvas is wrapped in Aditya (Sun)

4. The world of Sun is wrapped in the world of Chandra (Moon) 

5. The world of Moon is wrapped in the world of Nakshatra

1. The world of Nakshatra is wrapped in the world of Deva’s

2. The world of Deva’s is enclosed in the world of Indra

3. The world of Indra is wrapped in the world of Prajapati

4. The world of Prajapati is wrapped in the world of Bramhana
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• Continent of Jambudvipa is the centre of the world. It is surrounded 
by six rings of mountain ranges and seven oceans which are all 
enclosed by a huge wall made of rock. At the very centre is a magic 
mountain, Mount Meru, with five peaks. This is the home of the 
gods.

• The Angkor temples were built to represent this home of the gods. 
The most effective way of building a mountain was to build receding 
terraces shaped like a pyramid, hence the name ‘pyramid temple’.
The five towers represented the peaks of Mount Meru. The moats 
that surrounded the temples represented the seas that encircled the 
mountain. 

• It was built by King Suryavarman II (Paramavishnuloka). He was 
the king of the Khmer Empire from 1113 to 1150 and the builder of 
Angkor Wat, which he dedicated to Vishnu. He is generally ranked 
as one of the empire's greatest monarchs 
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Cosmogony 

• Lalla (768 AD) writes: 
– Lanka is the centre

– Yamakot is to the east 

– Romaka is to the west 

– Siddhapura is to the south

– Meru is to the north. Meru itself the the exact north and in 
some literature is associated with the earth’s rotational axis 
and the pole star.

• These 4 cities are on islands but Meru is on the land 
and the abode of demons (Daitya) is to the South.

• Meru has 8 mountains surrounding it.
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802 meters

MODEL of ANGKOR WAT

1025 m
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500m
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1, 

sky

2 planets?

2, 3, 4, 5

2 Planets

3 Sun

4 Moon

5 Nakshatras
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Jantar Mantar
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In perspective

• Jantar Mantars made by Raja Jai Singh II 

(1724 to 1727 AD) mark a major deviation 

in astronomical tradition of India and its 

transition into experimental science.

• In some sense, they are in fact a return to 

the 4000 year old pre-religion tradition 

when these monuments were made pure 

astronomical observations.
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Instrumentation

• Jantar Mantars have the following equipment:
– Rasivalaya Yantras to measure the lat & long of a 

celestial object when the specified rashi crosses the 
meridian.

– Samrat Yantra is a Sun dial. It also measured Sun 
declination.

– Shasthansa Yantra gave ‘pinhole’ image of the Sun.

– Jai Prakash (Spherical sundial) a put of 7 meter 
diameter for measuring the location of stars.

– Kapala Yantra (smaller version (~4 meter) of Jai 
Prakash Yantra.

– Ram Yantra to measure the altitude and azimuth of 
astronomical objects.
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Outstanding issues

• Affects of precession on monuments

• Relation between magnetic and 

geographic poles and monuments

• Evolution of monuments
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Haven’t you had enough?
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