
The Shape of the Earth

Oblate  - Newton              Prolate  - Cassini

Derek Jones

For an oblate spheroid, the length 
of one degree, increases from 
equator to pole

For a prolate spheroid, the length 
of one degree, decreases from 
equator to pole
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Earth from 
Space



Sites chosen 
for Survey

La Condamine
Peru
1735 - 1745

Maupertuis
Lapland
1736 - 1737



Newton sees 
apple fall

1666



Newton’s 
Principia
1687 p422

Newton predicts bulge of
1/290;  modern value is 
around 1/300
corresponding to a 
difference of the major 
and minor semi-axes of 
approximately 21 km 
(13 miles). 



The French Academy of Sciences

Picard Jean 1620 - 1682
Cassini      I Jean Dominique 1625 - 1712
Cassini      II Jacques 1677 - 1756
Cassini      III Cesar-Francois 1714 - 1784
Cassini      IV Jean Dominique 1748 - 1845

Age of Enlightenment

To measure the size of the Earth one compares the difference 
of latitude between two points lying North-South, with their 
physical distance.



Mesure de la Terre by
Jean Picard

Fig. 1



Mesure de la Terre by
Jean Picard

Fig.3



Picard’s Survey of Paris
Meridian

To measure the size of the Earth one compares the difference 
of latitude between two points lying North-South, with their 
physical distance.

At this time distances were measured in toise, about a fathom or 
1.949 metres and surveyors used a one toise rod to measure short 
differences.

For longer distances, surveyors used a method devised by Willebord
Snell (1580 -1626) where one carefully measured the distance 
between two prominent points and measured the bearing  of a third 
point from both.   This gave a triangle with all three sides known.   
Further prominent points could be added without further measures 
of physical distance.

Picard found that Malvoisin and Amiens differed in latitude by 1 
degree, 22 minutes and 55 seconds and were separated by 78,850 
toise,  so 1 degree = 57,060 toise



Jean Domenique Cassini 
(1625 – 1712)

Paris Observatory,
Meridian Room



Meridian of Paris



Pierre Louis de Maupertuis (1698 – 1759)

Expedition to Lapland
Maupertius, Celsius, Clauraut, Le Monnier  and others

1736 April Left Paris
1736 June Sailed from Stockholm
1736 June Observations Commence
1737 April Observations complete
1737 June Shipwreck
1737 July Arrive Stockholm
1737 August Arrive Paris



Lapland  
Survey

1 degree =  55023 toise
So
Earth is flattened at Pole



The Peru Expedition 1735 - 1745
Godin French Academy of Sciences
Bouguer Age of Enlightenment
La Condamine All  Polymaths

1735 April Left Paris
1735 June Arrive St. Domingo
1735 October Sail from St. Domingo
1735 November Arrive Carthagena
1735 December Arrive Panama
1736 March Arrive Guayaquil
1736 June Arrive Quito
1736 October Survey Starts
1740 August Survey Complete
1745 February Arrive Paris



Map of the 
routes 
between 
France & Peru

Indicating the changing values of
Magnetic declination.
NB the prime meridian runs through
Ferro nowadays El Hierro





Modern Ecuador

Quito is at altitude 9350 ft



Map of the 
area of 
triangulation 
scheme in 
Peru



Diagram of the scheme of 
Bouguer & La Condamine

1 degree = 56760 toise so Earth bulges at equator



Base line measurement by wooden bars placed 
end to end



Details of the quadrant 
illustrating how it can be 
used in various attitudes



Method of use of 
the quadrant



Diagram of 
the Pyramids

Note the intricate design 
And overall size of the 
monument


