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Seeing, either by naked eye or through telescopes, is a staple 
ingredient of both amateur and professional astronomy, which 

uses seeing as a measure of the stillness and clarity of Earth’s
atmosphere. More generally, seeing is an optical and 

neurophysiological process as well as an art.

Modern neuroscience distinguishes seeing for action, that is 
for guiding behaviour, and seeing for conscious awareness, 

that is for acquiring knowledge. These two modes of seeing 
depend on partly different brain areas and mechanisms.





….contemplation of the skies is not what we 
evolved for…. For example, the sun and the 
moon look much the same size to us; yet the 
sun is 400 times as far away and 400 times 

as large as the moon, and by the rules of 
size constancy should appear as such. The 
reason why it does not is that we have no 
way to judge the relative distances of 

celestial bodies: it was earthly, not 
astronomical lengths that shaped our visual 
system (Paola Bressan, Clinical and Clinical and 

Experimental Ophthalmology,Experimental Ophthalmology,3333: 574, 2005).: 574, 2005).
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In the 19th century astronomers were the first scientists to convince themselves 

that the reliability of scientific observations depended on the reliability of the 

observer. They became convinced that studying man and human 

psychophysiology was essential for achieving accuracy and objectivity in 

astronomy and other sciences alike. It was the astronomer Friedrich Bessel who 

coined the term “personal equation” to denote an inherent individual bias in 

making observations, judgements and measurements. It was the astronomer 

Adolph Hirsch who tried to get truly objective assessments of stellar transit time 

through mechanization or by measuring the personal equation and correcting 

for it. It was astronomy that created the field of mental chronometry and handed 

it down to psychology and physiology. It seems ironic that such a strenuous 

attempt at getting rid of the human factor for scientific accuracy in the 

assessment of the transit time of stars was largely forsaken a few year later in 

the saga of the astronomical exploration of the planet Mars. 



Even under excellent conditions of seeing, details from Mars’surface could only 

be glimpsed in flashes, similar to tachistoscopic stimulus exposures in the 

experimental psychology laboratory. After each of such glimpses, the art of 

sketching Mars consisted of recording the seen image, hopefully before the 

memory could fade.

But: sources of error were not limited to seeing because memory can fade very 

rapidly, and errors of conjunction usually occur. Further, drawing can be 

imprecise and unfaithful.



Bottom up influences

Optical illusions

Visual illusions

Completions
Subjective contours

Top down influences

« Innocent » expectancies
« Ideological » expectancies



The fusion into lines or streaks of minute and possibly blurred 

spots or blobs or splotches too small to be distinctly and 

separately defined. It appears that the webcam electronic

imaging technology can show “canals” on Mars through such

fusion. Another possibility is linear fusion of distinct elements

by the Gestalt principle of grouping according to good

continuation. 
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The Moon Illusion











Preformationism: Fully formed homunculi and 

amimalculi contained in sperms and eggs.

Wishful thinking generates wishful seeing under the 

microscope.



Mapping the Mars Canal Mania:

Cartographic Projection and the 

Creation of a Popular Icon

K. Maria D. Lane, Imago Mundi

58:2 2006

Geographers of Mars

K. Maria D. Lane, ISIS 96: 477, 

2005      



Mars must be a paradise for the plumbers! ….It will be 

interesting to investigate which social order is most 

convenient to the predicament we have described…to 

find out whether the interests strongly shared by the 

inhabitants of a valley are likely to favour, more than it is 

possible on this earth, the institution of a collective 

socialism, such that each valley can become a fourierist

phalanstery, and Mars a paradise for the socialists! 

….(in) a planet where the well-being of each person is so 

strongly linked to that of everybody else, wars and 

international disagreements are certainly unknown, and 

all efforts and resources are aimed at fighting the 

strictures imposed by a hostile Nature, rather than at 

fighting each other as the crazy inhabitants of another 

planet are always willing to do.

Schiaparelli, La vita sul pianeta Marte, in Natura ed Arte, 

1895  



Water meadows (marcite) in southern Lombardy

From Schiaparelli, 1895





…….by debating the nature of personal differences in 

observations and how to eliminate them, astronomers sketched 
different conceptions of `man'. While some, like Hirsch, believed 

personal differences were due mainly to different brains, others, 
like Wolf, believed they were mainly due to different levels of skill 

and education.

An obviously false dichotomy: Education acts on the brain and 
different levels of skill are sustained by the brain. The difference is 

always made by the brain.

Exit the frog, enter the human: physiology and experimental psychology in nineteenth-

century astronomy

JIMENA CANALES, British Journal for the History of Science 34(2): 173-197.



To know how the human brain furnishes the medium through 

which all members of our species cognize, emote, and act 

would be tantamount to solve the perennial mind–brain 
problem: an achievement which, in William James’words, 

would make all previous achievements pale (Roger Sperry, 
1952).

Should not there be an immense number and diversity of 
inhabited worlds in the Milky Way? Scientists differ about the 

strength of the argument, but even at its best it is very different 
from actually detecting life elsewhere. That monumental 

discovery remains to be made (Carl Sagan, 1994)






