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On 9 May 2016 an intriguing and rare event will occur. Seen from some parts of the Earth, Mercury, the 

planet nearest to the Sun, will cross the Sun’s surface (fig. 1a & 1b). Such a phenomenon is better known 

for the moon, for during such an eclipse it gets dark (or darker), so everyone will notice that something 

special is going on. But as Mercury is very, very small compared to the Sun, one will never remark such a 

Mercury-eclipse by oneself.  

  
Fig. 1. Left: Photograph of the Transit of Mercury of 2003. Note that the planet is hardly visible.  

Right: Map of visibility of the Transit of Mercury of 9 May 2016 

 

It was the famous astronomer Johannes Kepler (fig. 2) who in 1607 realized that transits (or eclipses) of 

the inner planets Mercury and Venus were possible. In 1607 he even thought he had witnessed such a 

transit of Mercury, but later he admitted that what he had seen was in fact a Solar spot, instead of the 

(smaller) image of Mercury. Indeed a transit of Mercury could be observed only when the telescope had 

been invented. This instrument, so vital for astronomy, emerged in 1608. The first transit predicted after 

that date occurred in 1631. Unfortunately Kepler died just the year before, so he never witnessed the 

phenomenon he had predicted.  
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Fig. 2. Left: Johannes Kepler (1571-1630). Middle & Right: The Mercury Transit of 1631, as seen by Pierre Gassendi (1592-1655) 

 

Pierre Gassendi, however, a French astronomer did, and his observation was the first ever to be published 

(fig. 2-b). Gassendi was shocked by the small size of the planet. He wrote: ‘I was far from suspecting that 

Mercury would project such a small shadow. For such was its smallness that its diameter hardly appeared 

to exceed half of one of the divisions marked’. But others, such as the Dutch astronomer Martinus 

Hortensius, confirmed that the planet indeed was very small. Until then, knowledge of Mercury and its 

orbit was rather scarce, because Mercury, as the most inner planet revolving the Sun, can only be seen 

very close to this very radiant celestial body. So, because the planet was observed more accurate during 

the transit, the knowledge of the planet’s orbit was much improved (fig. 3).  

 
Fig. 3. Hortensius’ book with results of the Mercury transit of 1631 (Source: Google Books) 
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Gassendi and his colleagues used for their observation a method published shortly before, by Christoph 

Scheiner in 1630. This Jesuit astronomer had studied Solar spots, by using a telescope for the projection 

of an image of the Sun on a screen (fig. 4). In this way he could use a telescope and still protect his eyes 

from the bright light of the Sun. It was (and still is) a good and easy way to observe a transit.  

 
Fig. 4. Scheiner’s method of projection from his ‘Rosa Ursina’ (1630) 

 

The next time a Mercury transit was foreseen was in the year 1651. Unfortunately the transit would not be 

visible in Europe, but only in Asia. One English astronomer, however, was so keen to witness this rare 

event that he deliberately travelled to Surat in India, in order to perform this observation. So, this 

Jeremiah Shakerley is the only person in the world of which we know that he indeed observed this second 

predicted transit of Mercury.  

Transits of Mercury occur about 13 or 14 times per century. Nevertheless, during the third 

predicted eclipse in May 1661, the transit still was regarded as such a rare and exciting phenomenon, that 

the Dutch scholar Christiaan Huygens preferred the observation of the transit above the attendance of the 

simultaneous coronation of the English king Charles II (fig. 5). Instead of visiting the ceremony he joined 

the telescope maker Richard Reeves in his own modest observatory.    

 
Fig. 5. The coronation of the English king Charles II during the Mercury transit of 3 May 1661 
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Although Huygens was stimulated by the Mercury transit to investigate the phenomenon of the transits 

mathematically, it was the Scottish mathematician James Gregory who first got the idea that such transits 

could be more than just a curious rare event. In 1663, in his book Optica Promota (fig. 6) Gregory 

launched the notion that such transits could be used to determine the mean distance between the Earth and 

the Sun, also called the ‘astronomical unit’, a parameter at the time mostly called the ‘solar parallax’.  

                 
Fig. 6. The Scottish mathematician James Gregory and the title page of his Optica Promota (1663) 

 

Gregory, however, left it by the plain concept. It would last a few decades before his idea was 

mathematically elaborated into a useful method by the English mathematician and Astronomer Royal 

Edmund Halley. This gifted scholar had witnessed a Mercury transit during his voyage around the world 

in 1677. But it was only in 1691 that he first published his method to determine the solar parallax from 

observations made during a transit. He called these transits ‘a sight which is by far the noblest astronomy 

affords’. By then Halley knew that a transit of Venus (which he regarded more useful for this purpose 

than those of Mercury) would only occur in 1761 and 1769, therefore years after his own death. This 

‘noble sight’ was ‘denied to mortals for a whole century, by the strict laws of motion’. But because ‘this 

observation alone’ could yield a reliable value for the distance of the Sun from the Earth’, Halley called 

upon his successors, naming them the ‘diligent searchers of the Heavens’, to bear in mind his injunction 

and ‘to apply themselves actively and with all there might, to making the necessary observations’.  
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Fig. 7. Figure from Halley’s second publication on the method to determine the solar parallax (1716) 

 

This call to his successors in the field of astronomy Halley repeated in 1716, 

in a more detailed publication on the subject (fig. 7 & 8).  

He wrote for instance:  

 

‘I wish them luck and pray above all that they are not robbed of the hoped-

for spectacle by the untimely gloom of a cloudy sky; but that at last they 

may gain undying glory and fame by confining the dimensions of the 

celestial orbits within narrower limits’. 

 

In the 18th century some ‘diligent searchers of the Heavens’ indeed would follow Halley’s call. Although 

the transit of Mercury of 1736 only sparked some announcements, for instance from the schoolmaster 

Symon Panser in the North German city of Emden (fig. 9), with the next transit of 1743 things became 

more serious.  

 

   
Fig. 9. Prediction of the Mercury transit of 1736 by Symon Panser, city mathematician of Emden 

 

In preparation for the Mercury transit later that year, both the French astronomer Joseph-Nicolas Delisle 

and the Dutch surveyor and astronomer Dirk Klinkenberg developed methods to use observations of the 
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Mercury transits of 1743 and 1753 for an attempt to determine the solar parallax, years before the Venus 

transits of 1761 and 1769 (fig. 10). In his younger days, Delisle had observed the 1723 transit of Mercury, 

being inspired by Halley's latest article on the subject, published in 1716. Since then, Delisle was 

fascinated by the possibility that the distance between the Sun and the Earth could be determined through 

an accurate observation of the moments of ingress and egress of one of the inner planets in their passage 

over the Sun’s disk. During a visit to London in 1724 he called on Halley, who personally gave him a 

copy of his improved astronomical tables. In the following years Delisle designed an adaptation of 

Halley’s original method, which made it possible to include also partial observations of a transit.  

 

                   
Fig. 10. The French astronomer Joseph-Nicolas Delisle and the Dutch surveyor-astronomer Dirk Klinkenberg developed methods to use 

observations of the Mercury transits of 1743 and 1753 for a determination of the solar parallax 

 

Klinkenberg too had carefully studied Halley's article from 1716. Just as his correspondent Delisle, 

Klinkenberg wondered why Halley had disregarded the Mercury transits. After all, Halley's method was 

generally valid, even though measurements during these transits would yield less favourable results than 

those obtained from a Venus transit. Still every chance of improvement ought to be used. Moreover, what 

if it was cloudy in 1761 and in 1769? Just that risk would justify every attempt to make measurements 

during transits of Mercury. Every effort to improve the solar parallax should be attempted. So, the transit 

of 1743 got a lot of attention. In the Netherlands, for instance, several predictions were published by local 

mathematicians (figs. 11-13).  
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Fig. 11. Prediction of the Transit of Mercury of 1743, by Symon Panser from Emden. (Source: Utrecht University Library) 
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Fig. 12. Prediction of the Transit of Mercury of 1743, by Jan de Munck from Middelburg (Source: Utrecht University Library) 
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Fig. 13. Prediction of the Transit of Mercury of 1743, by Gerbrand Back from Utrecht (Source: Utrecht University Library) 

 

However, the actual observations of 1743 (fig. 14) and 1753 (fig.15) revealed that Halley indeed had been 

correct in disregarding the transits of Mercury as useful for his method. The values obtained for the solar 

parallax were far too different (10-18 arc seconds) to be reliable. (In retrospect the results could have been 

better if one had today’s knowledge of statistics).  
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Fig. 14. Observations of the Transit of Mercury of 1743, collected by A. Spinder from Haarlem (Source: Royal Society London) 

 
 

 

Fig. 15. Observations of the Transit of Mercury of 1753, by Johan Lulofs from Leiden (Source: Google Books) 
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The transits of Mercury of 1743 and 1753 were the last which were used in an effort to determine the 

astronomical unit. Although these efforts failed, the observations appeared useful as rehearsal of Halley’s 

and Delisle’s methods of observation. They also could be used for correction and improvement of the 

accuracy of current astronomical tables. The transits of Mercury of 1743 and 1753 also raised awareness 

for the scientific importance of the next transits of Venus, scheduled for the years 1761 and 1769. In the 

next years this awareness would give rise to the preparation of numerous scientific expeditions (the first 

of its kind) towards all parts of the globe. For instance the famous first voyage of captain James Cook to 

the Pacific was set up especially in view of the upcoming transit of Venus. However, the information 

collected by Cook and his crew was so enormous that Cook would return to the area for two more 

discovery tours. In the prelude to these expeditions Delisle’s ‘Mappemonde’, published in 1760, revealing 

the parts of the Earth where the Venus transit would be visible, helped with figuring out the best locations 

for observation.  

 

 
Fig. 16. Delisle Mappemonde for the Transit of Venus of 1761 (Source: Utrecht University Library) 

 

From France expeditions were sent to Pondichery in India and Rodrigues in Madagaskar; from England 

expeditions went to Bengal and St. Helens; in Russia an expedition was equipped to Siberia; etcetera. At 

home, in Europe, many other observers also prepared for the observation. However, in Indonesia, at a 
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place already recommended by Halley in his paper of 1716, the colonial Dutch East India Company 

refused any cooperation. Only thanks to a sailor, a surveyor, and a vicar, an observation was carried out, 

but only with minor instruments (compares fig. 17).  

But the result of all these efforts was again in vain. Caused by instrument and human failure, bad 

weather and unexpected effects such as the ‘black drop’ (an optical effect just after second contact, and 

just before third contact) attempts to establish a precise value for the astronomical unit failed.  

 
Fig. 17. Projection telescope designed for the Transit of Venus by Benjamin Martin 

 

For the second Venus transit of 1769 new hopes were allocated to the newly available achromatic 

telescope, patented in 1758. And again many scientific expeditions were equipped and other observational 

sites were prepared. But in the end the required accuracy of the measurements appeared a bridge too far 

for 18th century technology. So, in 1770, just after the transits, James Year, a Scottish minister working in 

the Dutch town of Veere sighed:  

 

“All hopes of any assistance from the transit of Venus may be laid aside by the present 

generation, as the next visible passage of that planet through the Sun will not happen before the 

month of December in the year 1874”. 

 

By then, in the late 19th century, other methods for determining the astronomical unit were also available. 

In the 20th century transit observations were no longer really important for astronomy. But today, in the 
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21st century, the transit method is very important again. It is the major method for the discovery of exo-

planets, revolving around stars far outside our solar system.  

Therefore, an observation of the next transit of Mercury on 9 May 2016 will, at the one hand, 

make you part of a rich history involving many ‘diligent searchers of the Heavens’ from more than four 

centuries, and, at the other hand, this will bring you in contact with state-of-the-art technology involving 

exoplanets.  

State-of-the-art, too, is the BepiColombo satellite, an ESA mission to explore the planet Mercury 

in collaboration with the Japanese space agency, JAXA (fig. 18). The launch of this spacecraft is 

scheduled on 17 April 2018, almost two years after the next Mercury transit. The arrival at planet 

Mercury will be in late 2024. So, the knowledge gathering about our neighbour planet, which started in 

1607 with Kepler’s prediction of a Mercury transit and was continued in 1631 with Gassendi’s first 

observation and consecutive discovery of the small size of the planet, is continued today, but now with 

means, reaching far beyond the imagination of these early astronomers.  

 

 
Fig. 18. Artist's impression of the twin satellite BepiColombo, revolving in an orbit around the planet Mercury 

 


