
ChMR/1: MATTEO RICCI, JESUIT PRIEST, MATHEMATICIAN & 

CARTOGRAPHER. HIS 1602 WORLD MAP, “KUNYU WANGUO QUANTU” 
DISCUSSED FOR ITS FORTUITOUS & SERENDIPITOUS LAYOUT GRATICULE.

ABSTRACT Diagram ChMR/1/ABS
The 1602 map is covered in texts, place names and geographical information which 

includes its setting out in a form of rectangular elliptical projection. It utilises the curved 
meridians to replicate on a flat plane the spherical nature of the Earth itself. This form of 
projection is in many guises on maps of the 1500’s, with variations mainly to the radii setting 
out. It has also in the corners four small charts on an azimuthal projection. This is studied and
the setting out confirmed. Matteo Ricci, born 6 October 1552, died 11 May 1610, China.

In the maps appended text Matteo Ricci states; “Now the real shape of the earth is 
spherical, where-as in the present map it is a flat surface, so that the truth of the matter is not 
easily comprehended at a glance. Therefore, again following the plan adopted in my own 
country, I also drew two hemispheres, one showing all that lies north of the equator, and the 
other all that lies south of it, the two poles falling exactly in the centre of the hemispheres, so 
as to give some idea of the real shape of the earth.” Thus we are told it was an Italian Map he 
has copied for these hemispheres.

Also in the text appended he clearly states ,”The prime meridian passes through the 
Fortunate Islands; hence Nanking is situated , 32N latitude and 128E longitude”. However, he
then choses to set the perimeter bordure  of the map 100 to the west of those Islands; Why?.

Then either fortuitously or a serendipitous occurrence we see that at 100 east the 
Islands and the west coast of Africa is marked ( it is actually at 170 W geog), and at 200 
further east we have a meridian passing directly through LONDON, and correctly through the
Mediterranean Sea and Africa marking the Geographical Longitude for the World.
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Following that, why precisely 1800 from the western bordure is the meridian set along
what is obviously the International Date Line, set through the furthest east point of the major 
Eurasian Continent adjacent to the Bering Strait?

Regarding the Equator, he write as follows; “This central line of equal days and 
nights, divides the earth into two equal parts. All that lies above it is north, all below it is 
south. The countries lying near this line the seasons are each a month and a half in duration, 
there being eight seasons altogether in the year, two springs, two summers, two autumns, and 
two winters. The four seasons of the Northern region are opposite of those in the southern 
region: when it is spring in the north, it is autumn in the south: when it is summer in the 
north, it is winter in the south. The reason apparently is that the rays of the sun have to travel 
a greater or lesser distance, respectively.” Thus apart from the first section of that text, it 
clearly shows an understanding of the tilt of the earth and thus the change of seasons. 

Thus we have a rather surprising set of occurrences drawn on a map of 1602, 
indicating decisions taken in the 19th century and these must be investigated.

The text is 08 A4 Pages and contains 14 A3 diagrams. It contains a copy of text MS7 as an 
appendix and then totals 21 pages including MS7 diagrams.

ChMR/1: MATTEO RICCI, JESUIT PRIEST, MATHEMATICIAN & 

CARTOGRAPHER. HIS 1602 WORLD MAP, “KUNYU WANGUO QUANTU” 
DISCUSSED FOR ITS FORTUITOUS & SERENDIPITOUS LAYOUT GRATICULE.

INTRODUCTION Diagrams ChMR/1/D01 and D02

Matteo Ricci was born in Italy, 1552, and after his early studies entered the “Society 
of Jesus” in April 1571. He studied Mathematics, Cosmology and Astronomy under the 
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direction of Christopher Clavius and afterwards departed Rome c1577 and travelled to 
Lisbon, a particular centre for the Jesuits, where he studied for a short while. In 1578 he 
sailed on a missionary expedition to the Far East, arriving first in Goa where he stayed until 
1582. He then departed for Macau China and in  1583 settled in Zhaoqing, China. In 1584 he 
completed a map called “Da Ying Quan Tu”, a “Complete Map of the World”, which 
unfortunately now does not exist. A second map was produced at Nanking in 1600, but in 
1602 he produced the third, “Kunyu Wanguo Quantu”, which was then produced as a wood 
cut on six large blocks and printed on Bamboo paper at the behest of the Wanli Emperor of 
Ming China.

This chart is some 12 feet long and in a rather dark format which does not allow it to 
be used easily as a diagram. Hence, I have chosen to use the coloured copy as the background
for my diagrams which is a 1604 copy. Diagram ChMR/1/D03

The texts appended to the map has information to the reason it exists as follows; “Certain 
scholars of Kwangtung requested me to make a map of the various countries I had passed 
through, so that the memory of my journey might endure. At that time I was not yet 
thoroughly conversant with the Chinese Language: nevertheless, I made a series of selections 
from the maps and books which I had brought with me, as well as from the notes and dairies 
of several years , and had them engraved on blocks in 1584, which is the map named DA 
YING QUANTU. The translation, however, made by an official interpreter could not in the 
nature of things be free from mistakes; so in “keng-tzii” (1600) when I went to Nanking and 
received the instructions of Mr Wu Tso-hai, I prepared a second edition of the map for him “

He continues; “In 1601 I came to Peking where several gentlemen saw this map and 
were impressed by it.” “A new edition of my work on a larger scale was suggested.”

“For the greater convenience of the spectator, I made the map in the form of a large 
screen with six leaves thus enabling him to travel about, as it was , while reclining in his own 
study.” “Respectfully indited by Matteo Ricci, a native of Europe, on a lucky day in the first 
month of autumn in the year 1602 in the reign of Wan-Li.”

That information immediately provides us with a “Terminus ad quem”, the aim or 
terminal point for the maps and books he carried from Lisbon in 1578 he could have used to 
produce the 1584 map and subsequent maps until the revised 1602 map which it is thought 

3



also contains Chinese information unknown to the Europeans of the age to create the final 
map.

The John Ford Bell Library, University of Minnesota, has the following note;
“Kunyu Wanguo Quantu”, or “complete geographical map of ten thousand countries” 

is the oldest surviving map in Chinese to show the Americas. It is a xylograph (wood block 
print) on six panels of fine native paper ( made with bamboo fibre), each panel measuring 
608.33mm x 1820mm. Li Zhizao (1565-1630), a Chinese mathematician, astronomer and 
geographer who worked on the project with Ricci may have engraved the map. It was printed 
by Zhang Wentao of Hangzhon, possibly an official printer of the Ming Court.”

Thus there were many maps and atlases and texts printed in the 1540’s to 1570’s 
which could have been used by Matteo Ricci and many are the same elliptical/rectangular 
format, such as P Forlani, 1562, which has a geographical S America. The maps by Munster, 
1544 and Ortelius 1570 have a decidedly bizarre non-geographical S America.

But the atlas by Battista Agnese , 1544 is quite easily a basis for M Ricci’s map. 
Others are S Munster  and B Bordone published in 1544 and 1547, with Antonio Flotiano in 
the 1550’s and Girolamo Ruscelli, “Orbis Descriptio” was published by G Ziletti, 1561 in 
Venice. There are of course many more that could be candidates.

However, the geographical S America is the key to the maps and texts Matteo Ricci 
carried with him to China and they are very few prior to his departure date of 1578. Africa 
and the Far East were well illustrated from the early 1500’s as was the Caribbean Sea and 
gradually the east coast of the America’s. Hence if Matteo Ricci had a copy of the Paolo 
Forlani 1562 World map published in Venice or the works of Battista Agnese he had a 
reasonably good basis for his own map even to the fact that the Caspian Sea was the 
Ptolemaic version.

His problem was that he produced what is one of the largest World maps, 12 feet long, and 
the distortion of the curvature of the meridians at that size unless properly constructed would 
be very noticeable and the projection of the America’s onto the largest curves a problem.

THE PROBLEMS FACING MATTEO RICCI IN PRODUCING THIS LARGE MAP
1) Until a European started producing maps in China the centre of the world was the Atlantic 
Ocean with its dividing line, the Line of Demarcation with Portugal and Spain trying to 
“own” a half of the world sphere. Thus if he was viewing a rectangular elliptical format with 
horizontal latitudes the conversion from one set of curves to the opposite set would present a 
major challenge. Thus to counter this a plain or square world chart would enable him to draw 
onto these reversed curves of the meridians. These were available prior to his leaving Lisbon 
but actually were under the strictest usage and even as a Jesuit may not have been allowed.

2) Although the Roman Foot was 11.64706 statute inches or 295.8353mm, it was divided into
16 digitus or 12 unciae, being either 18.49 or 24.653mm. The height of the woodcut block is 
given as 1820mm or 71.6535 inches, which does not equate to the 5.75 feet (1752mm) also 
quoted, and unfortunately the two panels held in the Museo della Specola, Bologna are given 
as 1800 x 700. So much for rounding out measurements!

Thus logically Matteo Ricci would have used measurements he was accustomed to, 
that is the Pes/Digitus/Unciae. Using the 1752mm or 29 inch height it equates to c95 digitus 
or c71 unciae and we can thus see that a very simple measurement of 90 digitus for the 
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latitudinal chart inner circumference would be a boon and each degree would be ½ digitus or 
18 1/2mm with thus a central equatorial measurement of 180 digitus or 131 inches (c11 feet). 
Whether he had a scale with him marked in digitus and unciae is another unknown.

But the Ming Dynasty in China, 1358-1644, had a variety of measures in that time and 
latterly had a chi/foot of 300.8 to 319mm. Thus an amalgam of Chinese and Roman divisions 
of a foot, bearing in mind the work is by Matteo Rici and Li Zhizao an easy compromise was 
available. Thus 1/16th of a CHI is either 18.8 or 19.9375mm with 90 being 1692 or 1795mm 
and hence we have the measurement of the printed map. The Roman Pes/foot = 295.835 and 
the CHI/foot = 319mm. The length  would therefore be 3585.73 or 11.77 feet giving the  
overall length of the map at 12 feet and an easy degree measurement when used as 10 degrees
each segment.

Thus Li Zhizao probably set out on a Bamboo Paper with a dimension for 6 blocks, 
the two centre lines and subdivided each into either 90 or 180 degrees of 1/16th CHI and 
subdivided it into degrees giving 180 latitude and 360 longitude. Each 10 degree section 
would be 199.375mm and thus the 608.33 x 1820 sheet was derived as a wood block.

3) The elliptical setting out. Diagram ChMR/1/D04

Basically it is a rectangle, side ratio 2:1, with the east and west ends transformed into 
curves, semicircles, with the radius half the latitudinal height. That radius is then used for the 
first 90 degrees at the extreme east or west with the middle 180 degrees formed by two sets of
ever increasing radii as meridians.

The expansion of the radius from the 900 longitude point is dependent upon the size of
the map as drawn. Thus the P Forlani and A Ortelius maps range from base radius of 900 to 
5000 for the 1700 meridian adjacent to the vertical centre line. Diagrams ChMR/1/D05 & D06
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Battista Agnese uses a 150 spacing for his meridians and thus uses the same radius of 900 up 
to the 105 meridian from each extremity and has a maximum  radius of c1280 for the 170 
meridians. Given the small size of the World map on the page as printed that radius will just 
fit on the actual page centre line.
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The Matteo Ricci engraving would therefore have required monstrous radii for the 
map size and a careful study of the meridians indicates many wobbles in them and also a 
setting out which may actually be segmented in places. In the Pacific Ocean the meridians 
appear to be one curve from tropic to tropic and a definite change north and south of those 
lines. Diagram ChMR/1/D07

It is possible they are hand drawn curves which skilled engravers are quite adept at 
drawing, but, given the size of the map and its segments these type of anomalies must be 
expected.

There is also an error in the latitudinal lines in the N Pacific across N America with 
mis-alignments,

The southern portion has latitudes set out correctly.
The error appears to be in the setting out of the double lines of the Equator which 

steps one degree from the precise centre line and would normally indicate the top of the line 
if doubled. But the switch of position causes confusion.

The same can be said  for the central longitude marker which is actually correct side 
to side. Again, given the size of the map and its segmental form these are minor aberrations to
be accepted on such a fantastic achievement as this 1602 map surely is.

THE 1602 WORLD MAP AS PRINTED AND JOINED INTO ONE UNIT
1) Overlay to original as drawn. Diagrams ChMR/1/D08 & D09

Noted on various points of the chart are the geographical latitude/longitudes for comparison 
with the setting out shown on the map.
Firstly, the outer bordure is Zero or 360 degrees with the 180 degree centre line mimicking 
the International Date Line through the far eastern peninsular of the Eurasian Continent. But, 
with this setting out Europe is overlarge from Cape St Vincent to the Gulf of Issus and then 
the Caspian Sea is drawn as per Ptolemy. Africa is accurate with the west coast basically at 20
(17W) with the Bight of Benin correctly set out to the 40 (37) degrees east to the coast. The 
Horn of Africa is set at 12N but 81East when it should be 12N and 51East, hence the overall 
longitude is perfect. Then the entrance to the Persian Gulf is at 90E, with the tip of India at 
105E and the Ganges at 120E.
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Remove the 30 degrees setting out from the bordure to the “London” longitude and 
they are all geographically correct. Even the Cape of Good Hope is thus correct at 35S/20E.
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The overlarge Mediterranean Sea is not Ptolemaic in length but probably the resultant of 
moving the Zero line from the Canary Islands to a further 10 degrees off-shore thus enabling 
both the Canary Isles and the Cape Verde Isles to be included.

It is then apparent that the far east of Eurasia is about 30 degrees short of its correct 
longitude, but that Alaska/USA is reasonably correctly positioned only to have  the west coast
of S America too far west by 10 degrees.

2) THE PLOT IS CORRECTED. ChMR/1/D10 & D11
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The two diagrams form a geographic plot based upon the 30East Meridian of Matteo 
Ricci, which passes through London, the Mediterranean Sea and Africa in the geographically 
correct position. Thus when the graticular points on the first pair of diagrams are correctly 
positioned to the new Longitudinal Setting Out ( the latitudes are basically correct), the 
movement of coast lines can be clearly seen and the “accuracy” of Matteo Ricci’s original 
world map appreciated.

The basic movement is that the Far Eastern mainland extends 30 degrees to the east 
and the America’s move 10 degrees east to match.

The Magellanican continent has Australia, Papua New Guinea and New Zealand 
plotted as curiously Matte Ricci writes with respect to Magellanica;

“With regard to the latter (Magellanica), “its boundaries cannot yet be exactly 
determined, but its northern side extends up to Greater and Lesser Java and the Straits of 
Magellan.” Note the Straits of Magellan are at 52S and those tow land masses basically are at
10 degrees south and he has shown a very large land mass towards them which can only 
represent Australia and Papua New Guinea. Thus hinting at Australia and Tierra Del Fuego 
which he appears to know nothing about even though it is shown on many preceding maps as 
forming the southern coast line of the Strait Of Magellan.

This possibility of Australia could be from the Chinese and emanating from the world 
cruises of 1421/1423 by Admirals Hong Bao and Zhou Wen.

THE TECHNICAL DATA THAT APPEARS ON THE MAP
On the continent of Magellanica near S America is a table thus explained by M Ricci; 

“Every degree of latitude, south and north of the Equator, equals 250 LI on the Earth’s 
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surface. With regard to the degrees of longitude running east and west, only on the Equator is 
a degree equal to this. In calculating the rest, the further you go north or south, the smaller the
degree; so that these degrees of longitude are all less than 250 LI in length. An arithmetical 
table showing the diminishing number of Minutes and Seconds is appended on the left; for, 
knowing the breadth of a degree in Minutes and Seconds, we can find the corresponding 
number of LI.”

The table appended is surprisingly accurate and mimic’s the Cosine of the latitude 
commonly used to find the longitude length. After the table M Ricci states ; “In the table on 
the right, 60 minutes make 1 degree and 60 seconds make 1 minute. Applied to the surface of 
the Earth, every degree of Latitude equals 250 LI, and every minute 4 1/6th LI; so that 1 LI 
works out at 14 2/3rds LI , 10 LI at 2’ 24”, 100 LI at 24’. 1000 Li at 40 and 10,000 Li at 400.

This table however is a curious addition for a rectangular elliptical map which has meridians 
set out along the Equator at their correct measurement, but thence it is a semi-circular 
geometrical construct having no relationship to the change of distance between meridians. In 
fact it is a basic square chart drawn with semi-circular meridians. Thus, the question must be 
asked, why Matteo Ricci gave himself the associated problems with the projection when he 
could have produced a square chart? Thus with Latitudes and Longitudes equal, or even a 
pseudo square chart similar to the projection of Gerardus Mercator with all lines parallel and 
at 90 degrees the production problems would have been obviated. This question is 
particularly pertinent given the size of the map produced and from (?) a small rectangular 
elliptical map the errors/differences would be magnified.

Matteo Ricci also appends on the left hand side of the map the following distances;
Circumference of the Earth; 90,000 LI

Distance from the centre of the Earth
To the surface of the Earth; 14,318.9 LI. ( note Ricci is using 22/7 for PI)
To 1st or Moon Sphere; 482,522 LI
To 2nd sphere (Mercury); 718, 750 Li
To 3rd sphere (Venus); 2,400,681 Li.
To 4th sphere (Sun); 16,055,690 Li.
To 5th sphere (Mars); 27,412,100 Li.
To 6th sphere (Jupiter); 126, 769, 584 Li.
To 7th sphere (Saturn); 205, 770,564 Li
To 8th sphere (fixed stars) 322,769,845 Li.
To 9th sphere (Primum mobile); 647, 338,690 Li.
These spheres enclose one another like the coats on an onion. All are hard, transparent, 
colourless like crystal, and sun, moon and stars ‘inhere’ in their substance like knots in a 
plank of wood.

There then follows a table of magnitudes. He concludes, “Hence it can be proved that 
if there are men on the 4th sphere and those above it, they cannot see the Earth. The Earth, 
then, is a mere speck compared with the immensity of the heaven.”

COMMENT
I my text MS7: Curious Additions to two Atlases dated 1550 and 1565, Notes and 

Planetary Circuits, Distances and Diameters, the works of Diego Homen and Baptista Agnese
in Atlas form were discussed. That this indicates M Ricci being an Astronomer and probably 
knew the works of Companus of Navarra, he may well have obtained a copy of one or both of
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these Atlases from Venice or Lisbon along with the maps by Paolo Forlani produced in 
Venice. To avoid lengthy comparison I attach the text MS7 as an appendix.

THE MAPS OF MATTEO RICCI AND POSSIBLE FORE-RUNNERS

Quoting first from HOC Volume 2, Book 2 Chapter 7, Traditional Chinese 
Cartography; “On the wall of the mission room at Zhaoqing, according to Ricci’s journal, 
“”there was a cosmographical chart of the universe, done with European lettering. The more 
learned among  the Chinese admired it very much and, when they were told that it was both a 
view and a description of the entire world, they became greatly interested in seeing the same 
thing done in Chinese””. At the request of the prefect of Zhaoqing, Ricci made the map 
“”speak Chinese””, drawing a new version: “”The new map was printed in 1584 as the YUDI
SHANHAI QUANTU ( complete geographic map of the mountains and streams). No 
examples of this edition are extant, but a rendition of it survives in the TUSHU BIAN 
(compilation of illustrations and writings), compiled by Zhang Huang (1527-1608), who met 
Ricci in 1595.”

“If Zhang Huang’s rendition (fig 7.1) can serve as an indication, Ricci’s map was 
based on a map of the Ortelius type, oriented with north at the top.”

The engraving of the “Typus Orbis Terrarum by A Ortelius is 14 ½ x 20 inches and 
just under our A2 size of 16 ½ x 23 1/3rd inches. Diagram ChMR/1/D12.

In 1564 he produced an 8 leaved wall map, some 34 2/3rds x 59 inches drawn in the 

12



cordiform projection which if available would certainly have been something to admire, but 
the smaller map is hardly a wall map.

However studying the Zhang Huang copy of the “Yudi Shanhai Quantu” in the book  
certainly does not look like a map of the world as Europeans would know it and it appears the
only similarity is the rectangular elliptical projection which is not based upon semi-circles but
on a slightly larger radii of +16% or 1/6th larger. Diagram ChMR/1/D13

Thus I am sceptical that it was a copy of the A Ortelius map, and bearing in mind it was first 
published in May 1570 with M Ricci departing for Lisbon in 1577 would a Flemish map 
have arrived in Rome prior to the departure or even in Lisbon in 1578.

It is estimated that from the end of the 16th century the market for voluminous map 
works began to grow as examples such as Sebastian Munster’s “Cosmographia” printed in 
Basle, 1544 .
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WHAT WAS AVAILABLE FOR MATTEO RICCI TO CARRY WITH HIM 1577 AD

B. Agnese was  a very prolific Atlas producer and many contained the Polar Projections and 
world maps drawn on the rectangular elliptical format between 1536 and 1564.
P Forlani who engraved for many publishers in Venice and even copied/up-dated Giacomo 
Gastaldi’s world map of 1546, size 532 x 365mm, doing this several times from 1560 to 1576
and gradually enlarging it to 760 x 420mm in 1565. The work by P Forlani included many 
maps of parts of the world which could have enabled Matteo Ricci to produce such a large 
engraving as they included N America, Africa and the Far East.

Thus when the original translators and researchers of the 1602 map indicated that Pietro 
Plancius, 1552-1622, was probably one of the cartographers utilized by Matteo Ricci, it 
should be borne in mind and clearly noted that it is considered the earliest cartographical 
output by Plancius was after 1590.

Glancing through the World Maps produced in 1550/1570 there are at least five 
cartographers/publishers in Venice which Matteo Ricci may well have had access to in Rome 
and thus I believe given the number available the search for one is perhaps a lost cause.

In 1623, Giulio Alenio (1582-1649) drew his own version of the 1602 map, Diagram 
ChMR/1/D14. He  altered the original setting out and certain profiles as the map illustrates.. 
That he arrived in China 1610AD, the year that Matteo Ricci died, 11 May, and actually 
wrote a text, “Life of Matteo Ricci, Xitai of the west” when he never met him, shows the 
greatness of the man and his works.

CONCLUSION
We are aware from the texts that Matteo Ricci has carried with him to China such a 

variety of Charts/Atlases that he is able to cherry pick the geographical by virtue of the 
majority indicating one profile for S America and a consensus on the others.

However, he states that the zero longitude is the Canary Isles, then ignores it but 
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keeps the meridian such that the Canary Isles are near correct to the west coast of Africa and 
thence the geographical meridian of Longitude through London is correct.

Individual sections of the 1602 map are basically correct, but slightly mis-placed 
longitudinally, mostly because the length of the Eurasian Continent is 30 degrees short.

Again, the positioning of the map centre line on the International Date Line, 1800, 
passing through the last portion of Eurasia is no doubt serendipitous, but also surprising!

Even the Chinese influence on the map is unknown, but considering the “Chinese 
Treasure Fleets” 1421-1423 and their ability to determine latitudes and from solar, polar and 
lunar sights taken similar to the Arab system a form of longitude no doubt existed. They also 
produced their maps of China based upon a square grid and hence a square graticule world 
map would not have surprised them.

Thus in 1602 wee see a map of the world which to all intents and purposes is applicable today
as a visual guide equal to any produced in Europe.

MICHAEL J FERRAR FEBRUARY 2024

MS7: DIOGO HOMEM, MORGAN LIBRARY M501 ATLAS; CURIOUS 

ADDITIONS ON THE BINDING LININGS AND TWO ATLASES ARE INVOLVED

ABSTRACT
The front cover lining has pencil notes appended regarding the previous ownership 

and attribution
The rear cover lining is an “Astronomical Text” which can be traced to an Italian 

Cosmographer, Companus of Novara (1220-1296) and Arab astronomers of the 9th century. 
The examination of those texts led finally to Roger Bacon and his Opus Majus.

The text is 12, A4 pages and has 3, A3 diagrams,

MS7; CURIOUS ADDITIONS TO TWO ATLASES DATED 1550 & 1565, NOTES

AND 
PLANETARY CIRCUITS, DISTANCES AND DIAMETERS

INTRODUCTION
As discussed above this atlas is adorned with notations on the inner covers, the front 

inner cover being pencil notes to aid the librarians and the rear inner cover a very strange 
item to be found adorning an atlas. That text is solely concerned with planetary lore.

THE BINDINGS AND THEIR TEXTS Diagrams ChJPM/D02, D18 and 
D19

Within the front binding we read of the text by C Melzi d’Eril which was published 
by Leo S Olschki in his house magazine called La Bibliofolia. There is also a note concerning
M Destombes letter of Mars 15, 1959 where the error of the attribution is made.

15



The rear binding has the extraordinary text concerning the planets and their sizes and 
can be traced back to c1260 written in Venice. Rather than duplicate the text a separate 
appendix text is now included.

FRONT INNER ChJPM/1/D02
The front inner contains a brief description of the provenance and then a note to see 

“Melzi d’Eril, Camillo, Di un altro portolano del sec XVI, la Bibliofilia, XIV (1912). This 
text commences by explaining that the “portolani” is part of the Collezione Olschki and that 
“La Bibliofilia Rivista dell’arte antica” is actually the house magazine of the Leo S Olschki 
publishing house which is extant today. The author provides a detailed description of the 
Cosmographical Wheel and tables; a short set of notes on the actual charts there-in and then a
single page discussing the inner rear binding “Astronomical Text”. That text he compares to 
the Cosmography of Francesco Barozzi, printed in Venice by Gratioso Perchacino in 1607.

Camillo Melzi d’Eril  (1851-1929) and was born in Pisa. He was a priest of the 
Barnabite Order from 1873 and a Professor of Mathematics and Natural Sciences. Francesco 
Barozzi (1537-1604) was an Italian Mathematician, Astronomer and Humanist. Born on 
Crete, educated at Padua, he was an independent scholar and his “Cosmography” is extant 
today in original form. However, as will be clearly shown this Additional Text is not his 
work.

C:\ProgramData\FLEXnet\Connect\11\ui\toaster_multiple.htm - Close

The second note in pencil states; “Your MS M501 is most probably the work of Diogo
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Homem, as testify the writing and the letters OFDH (opus fecit Diogo Homem)”. M. 
Destombes at Marseilles-Corniche, in letter to Miss Greene, Mar 15 1959. I have dealt with 
this text in the main paper.

REAR INNER COVER ChJPM/1/D18 and ChJPM/1/D19
This is however a very different text and tabulation and having traced the origins, its 

provenance, but when it was added to the atlas is unknown and thus its raison d’être 
unexplained.

However I knew that on the circular chart drawn by Fra Mauro c1457 in the 
top left or south east corner there was a table of the distances and diameters of the planets 
taken from Companus of Novara. Fra Mauro has entitled it, “On the distance of the Heavens. 
Rubric.” It does contain several errors by the copyist, the one being that a mile measures 400 
cubits and not 4000 cubits, which clearly indicates that the copyist did not know his errors.

Whilst researching this text I was informed of another copy which could be found in an atlas 
by Battista Agnese, dated 1550. It is actually a folio; the penultimate of 22 folios bound in a 
leather binding and is a beautifully written text. Compare it to the MS M 501 copy and it is 
obvious that it is a copy of the Agnese text and the errors, numerical, can be clearly seen.

The Planetary Text commences with three paragraphs which set down the basic 
medieval knowledge concerning the size of the earth and are now explained in detail.
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PARAGRAPH ONE

Antiqui cognoverunt g centrum rotuditatis terre est centrum omnia spheras celesti et g
unus gradus sphere terre conspondet uni gradui celi T habet proportionem ad ipsum T cum 
gradum terre mensuraverunt diligenter et invenerunt cum este miliaria 56 et duas tercias 
unius miliaris quod milisare costat ex 4000 cubits.

In antiquity it was understood that the centre of the earth was the rotation point
for the celestial sphere. That is Claudius Ptolemy’s earth centric format as per his Almagest. 
The earth was measured diligently to establish 10 latitude  as stated. In fact this is the 
Alfraganus quoted measurement carried out at the bidding of Caliph Al Ma’mum as the text 
ChMEA/1 fully describes. Alfraganus chose to accept this spurious measurement as noted in 
the text “Differantie in quibusdam collctis scientie astrorum”, section 8, “In fractionibus 
Mensure Terre et in divisione septum climatum eius habitabilum” as follows;

“---- inveniemus quoque post hoc quod portio unius gradus circuli ex rotunditate terre 
sit 56 miliariorum et 2/3 unius miliaria per miliarium quod est 4000 cubitorum per gradus 
equals secundun quod solicite probatum est in diebus Allmenon et convenerent super  
probationen eius sapientes plures numero”.

Alfraganus then states, 360 degrees will give the circle of the earth as 20400 miliaria 
with a diameter of 6500 miliaria. A rather unfortunate rounding off as is discussed later.

PARAGRAPH TWO
Cubitum autem sic invenerum posuerunt 6 grana ordei contigua in uno ordine et 

spatium quod dicta 6 grana ordei occupant apellaverunt polis et de 4 polis fecerunt palma et 
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de 4 palmis fecerunt cubitum qui a quibusdam vocatur pes aliprandi et de cubitus 4000 
fecerunt miliare cum co mensuranerunt omnia”.

This seeks to explain how the cubit length was arrived at by placing 6 grains 
of Barleycorn in one line and that will be a finger width. Then 4 fingers (24 barleycorn) 
equals a Palm and four Palms equal a Cubit; i.e. 6 x 4 =24 x 4 = 96 Barleycorns per cubit.  
The Mesopotamian methodology is; 6 hairs of a camel or horse = 1 barleycorn; 6 barley corn 
= 1 Asbaa or finger and 4 Asbaa = 1 Cabda or palm and 8 cabda = 1 coudee or cubit. That is 
6x4x8 = 24x8 or 192 Barleycorn, and in this calculation the Barleycorn is used widthwise not
lengthwise. Text MS2,”Follow the barleycorn; the beginnings of metrology” fully explains.

PARAGRAPH THREE  

Cum ergo quilibet gradus terre sit miliaria 56 2/3 T sphere terre sit 360 gradus 
in circumferential maioris circuli eius si multiplica verimus 360 per 56 miliaria et duas tercius
miliaris pervenient miliaria 20400 et sic patebit quod ambitus totius terre sive rotunditas eius 
esr 20400 miliaria et si hec miliaria diviserimus per 3 1/7 pervenient miliaria 6490 10/11 que 
sunt diametre sphere terre et si hanc diameter p diviserimus per 2 pervenient miliaria 3245 
5/11 que sunt se midiametrum sphere terre id est distantia a centro terre ad superficium terre.”

It can be seen immediately that these figures are not those of Alfraganus who 
writes 6500 diameter and thus the above is an accurate mathematical summation. 
Unfortunately he chose the wrong measurement for a degree of latitude and we must look to 
Ahmad ibn Abdallah, known as Habash for the correct measure of 56 Arab miles of 4000 
black cubits.

We can also read Al-Biruni’s comments upon these measurements as follows;
On the other hand it is related of Al-Farghani that he reported two thirds of a mile in 

addition to the 56 miles mentioned above. Similarly I found all the records confirming these 
additional 2/3rds and I may not attribute that to their having dropped out of the manuscript 
of the Kitab al-Abád wa-‘l-ajram because Habash derived from that value the circumference 
and diameter of the earth and all of the planetary distances. When I investigated these I 
found that they result from fifty-six miles only (that is without the 2/3rds). It is preferable to 
imagine that these different results for the length of one degree derive from two accounts by 
two teams. 

In fact four teams were involved measuring, 56; 56 1/4; 56 2/3 and 57 Arab Miles. A 
full explanation of this must wait until the tables on the folio have been explained and 
commented upon.

THE TABULATED MEASUREMENTS
The tables, actually two only as the first is split across the centre of the folio are taken

from the text, “Theorica Planetarum” by Companus of Novara (English translation and 
comments by F S Benjamin Jr. and G J Toomer) and have been compiled by a later 
astronomer for this text to be written. That is obviously so as the extraction of the data is a 
laborious exercise and they do not accord with the figures as originally written. They are also 
perhaps incomplete as they do not contain the “semi diameter corporis” and hence the 
diameters.

INTERLUDE
At this juncture I must make reference to the last line of the folio
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“Miliare est divisum in 660 partes adeo quod totum est 660 peci” This is a complete mis-
reading of the figures and is even misunderstood on page 26 of the English translation. That 
states; “The solemn calculation of all the planetary distances to 660ths of a mile is only the 
most blatant example of a ludicrous pedantry-----“

It is patently obvious that the figures for the first five items at the beginning of the 
table and then the first 3 items in the second schedule have been manipulated because 
Companus does not write 107936 400/660 but 107936 20/33. Thus Companus has realised 
that the multitude of actual fractions in his computations require to be reduced to the “Lowest
common denominator” which is 660. Thus it is nothing to do with parts of a mile it is merely 
a mathematical construct to ensure all fractions appear co-ordinated. Each of the 7 simple 
fractions can be changed to a 660 base except for the 2/7ths division for Mercury.

WHERE DID COMPANUS OF NOVARA OBTAIN HIS INFORMATION FROM?
Mentioned already is the work of Alfraganus and Habash, but the text by Habash, 

“Book of Bodies and Distances” described in the text by Y Tzvi Langermann Centaurus 28, 
pp 108-128 (1985) where the author has collated the computations of Habash concerning the 
Earth, Moon and Sun into a table as follows;

Below are the results of Habash’s calculations of the sizes and distances on the basis 
of 10 = 56 Arab Miles. Where the result is expressed sexagesimally, we exhibit as it stands.
circumference of Earth 20160
diameter of Earth 6414.54
radius of Earth 3207;16,30
diameter of “aether” (= closest distance of moon) 215,208;9,9
circumference of “aether” 676,368;28,45,25,43
radius of furthest distance of moon 205,800;8,45
diameter of furthest distance of moon 411,600.216
circumference of furthest distance of moon 1,293,600.916
diameter of orbit of sun 7,761,605.5
circumference of orbit of sun 24,392,571.38
diameter of sun 35,280;1.30
circumference of sun 110,880;4,43
Diameter of moon 1886.8
circumference of moon 5927.025
one degree along orbit of sun 67,700.05
one minute along orbit of sun 1129.283

E S Kennedy: Survey of Astronomical Tables has the following note under Habash;
P. Miscellaneous.
There is a table (f.150) of the apparent diameters of the seven planets, to two places, for each 
six degrees of the anomaly, apparently from Hindu sources. (Cf. Surya-Siddhanta, p196). 
There is an interpolation table for lunar and solar distances, computed to two places, for each 
two degrees of the anomaly.

In the Surya-Siddhanta we read on page 195, 13) The diameters upon the moon’s orbit
of Mars, Saturn, Mercury and Jupiter are declared to be thirty, increased successively by half 
the half; that of Venus is sixty. 
On page 196 there is a short tabulation giving the planets in Yoyanas as 30, 37 ½ 45, 52 ½, 
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60; Then planetary distances in Miles
modern Surya-Siddhanta error

Mercury 3032 3008 -1
Venus 7523 4011 -47
Mars 4218 3772 -11
Jupiter 88748 41624 -53
Saturn 74580 73882 -1

Geocentric Orbital Circumferences
planet S-S in Yoyanas S-s orbit radius in miles
Moon 324000 258000
Mercury 4332000 3447000
Venus 4332000 3447000
Sun 4331500 3447000
Mars 8147000 6483000
Jupiter 51376000 40884000
Saturn 127668000 101595000

With the Yoyana being 5 miles, in verse 1.59 the diameter of the earth is given as 
1600Y/8000M and the Sun 6500Yand 32500M and the Moon 480Y and 2400M with the 
Earth Moon distance as 258000M.

COMPANUS OF NOVARA; TEXT DISTANCE MEASURES
Page 146-147; Theory of the Sun

Lines 30 to 44 deal with the size of the earth, being 360 degrees of 56 2/3rds miliaria 
per degree and thus 20400 circumference. He then calculates the diameter = 6490 10/11 and 
the radius before mentioning the Sun.
“Therefore from the earth surface to the centre of the Suns body will be 3923754 6/11ths 
miliaria and the Suns body will be 35700 miliaria, while the circumference of its rounded 
surface will be 112,200 miliaria. And if we subtract 17850 which is the radius of the Suns 
body in Miliaria from 3923754 6/11ths which is the distance in miles of the centre of the suns
body from the surface of the Earth, the remainder will be the distance of the surface of the 
Suns body from the surface of the Earth, and that is 3905904 6/11ths miliaria.
The body of the Sun contains the body of the Earth 166 times plus 3/8ths.

Page 190-191; Theory of the Moon
Commencing at line 430, but omitting extraneous data, we have; The radius of the 

moons body will be 948 13/33rds miliaria. The whole diameter will be double that, namely 
1896 26/33rds miliaria. The circumference of the moons body will be 5958 22/33rds miliaria.
------- distance of the convex surface of the moons sphere from the centre of the earth; that is 
209,198 13/33rds miliaria. ------Spissitudo/thickness spere lune 101261 26/33rds.
The size of the moons body is about 140 part the size of the earth, 40 + quintam deciman.

Page 242-243; Theory of Mercury
Commencing at line 450. But, the radius of Mercury’s body is 115 13/33rds miliaria 

and the distance of the surface of the concave sphere of Mercury from the centre of Earth; 
this is 209198 13/33rds miliaria. Thickness/Spissitudo = 370122 5/11ths miliaria. The 
circumference of Mercury’s body is 725 11/33rds miliaria. The body of the Earth contains the
body of Mercury 22,247 161/512ths times.
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Pages 326-327; Theory of Venus
Commencing at line 442; the radius of Venus’s body is 1442 280/600ths miliaria. The 

circumference of its body will be 9095 63/660ths miliaria. The concave surface of Venus to 
the centre of the Erath is 579320 560/660ths miliaria. Thickness or Spissitudo of Venus’s 
sphere will be 3313545 650/660ths miliaria. The body of the Earth contains the body of 
Venus 11 25/64ths of it.

Pages 336-337; The Theory of Mars
Commencing at line 602; the radius of Mars body is 3786 240/660ths miliaria and the 

circumference is 23800 miliaria. The distance of the concave surface of its sphere from the 
centre of Earth is 4268629 110/660ths miliaria. The thickness/spissitudo of its sphere will be 
28083446 310/660ths miliaria. The body of Mars contains the body of the Earth once plus 
127/216 of it.

Pages 340-341; The Theory of Jupiter
Commencing at line 653; the radius of Jupiter’s body will be 1482 500/660ths and the

circumference of Jupiter’s body will be 93100 miliaria. The distance of the concave surface 
of the sphere from the centre of Earth will be 32352075 420/660ths miliaria. The 
thickness/spissitudo of its sphere is 20192626 320/660ths miliaria. The body of Jupiter 
contains the body of the earth 95 times + 6353/27000 of it.

Pages 342-343; The Theory of Saturn
Commencing at line 700; the radius of Saturn’s body will be 14604 360/660ths miliaria. The 
circumference of Saturn’s body will be 91800 miliaria. The distance of the concave surface of
its sphere from the centre of earth is 52544702 280/660ths miliaria. Thus the 
thickness/spissitudo of its sphere will be 20843044 480/660ths miliaria. The body of Saturn 
contains the body of the Earth 91 times + 1/8th of it.

Pages 356-363; Theorica Planetarum; Summary tables for the Moon, Mercury, Venus,
Sun, Mars, Jupiter and Saturn
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COMMENTS ON THE FOREGOING TEXT
The text affords a comparison to the folios in the two atlases and clearly indicates the 
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usage of “Theorica Planetarum” of “Companus of Novara”. However, there is no raison 
d’être for that inclusion. What it does indicate is that c1550 the Medieval Mind was exploring
the Cosmos as the plethora of astronomers in this period clearly shows. These are sure to 
have encouraged educated persons who would purchase an atlas for their own studies, not 
actual usage, to illustrate to others their wide range of interests, to be thought to be highly 
intelligent and have an understanding of the latest sciences and of course wishing to show off 
their supposed abilities. Thus in many atlases the cosmological wheel and tables are outdated 
and not applicable to the calendar and are thus included for show!

A SECOND APPENDIX
This appendix to an appendix is required to perhaps indicate the cross-fertilisation of 

knowledge from the infant universities of England, France and Italy.

ROGER BACON AND THE OPUS MAJUS
One of the greatest minds of the 13th century was Roger Bacon and his juxtaposition 

to Campanus of Novara, 1220-1296 is rather strange. Firstly, Companus is noted as being 
Chaplain to four Popes, namely Urban IV 1261-1264; Adrian V, 1276; Nicholas IV 1288-
1292 and Boniface XIII, 1294-1303. It is obvious that Pope Urban IV was the sponsor of 
Companus as there are several copies of the Theorica Planetarum with a dedicatory letter to 
Urban IV. Thus the Companus text was composed before 1259, the date of the earliest known
manuscript and before to Pope was elected.

We then read that Pope Clement IV, 1265-1268, who followed Urban IV asked
in June 1266 Roger Bacon to send his texts regarding the whole subject of the cosmos, and 
this was the Opus Majus sent in 1267, and probably written in 1265/66 given its length and 
spread of subject matter, and of course copying it! In fact Roger Bacon composed not only 
the Opus Majus, but also the Opus Minus and Opus Tertiae, to fully explain his theories, and 
the knowledge available in Universities at the time. But, would Pope Clement IV ask Roger 
Bacon to write a text if his preceding Pope Urban IV already possessed the text of Companus 
of Novara. One possibility is that both the Pope and Bacon were in the same University in 
Paris prior to Clements Ordination and he preferred to trust him.

In 1910, John Henry Bridges produced a copy of Volume 1, edited with an 
introduction and analytical table. “Operis Majoris Pars Quarta”, “Mathematicae in Divinus 
Utilitas”, Bridges has provided a resume of pages 219-236, “The Sixth Head” which deals 
with the same subjects as Companus, although with widely differing calculations. The 
introduction pages CXI and CXII are here-in copied followed by Roger Bacon’s actual 
measurements and his use of the Lowest Common Denominator of 630.
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Roger Bacon explicitly quotes Alfraganus as the originator of the length of a 
degree as 56 2/3rds miliaria and each miliaria contains 4000 cubits. “Oportet igitur 
supponere, quod cubitus acqualis et geometricus continent pedem et dimidium, et milliare 
continent 4000 cubitorum et sic accipit Alfraganus in sua consideration, (p224) But on page 
225 we read, “Semi diamtria quantitatem scilcet 3250 (miliaria) et veram diameter scilicet 
6500.”

Bacon continues, “Ergo oportet quod supponat radicem veram et completam, quae set 
in quantitate arcus terrae respect gradus coeli, licet non exprimat eam perfecte. Quapropter 
ipse supponit quod sit 56 miliaria et duo tertiae miliaria et 27 nonagesime, et una 
sexcentisima tricesimas, vel 56 milliaria et 2984 cubiti et quinque septimae unius cubiti.”

That resolved becomes 56+2/3+27/90+1/630 or 56 2/3 + 19/63 and obviously the 27 
is a spurious number, an error and on Page 226 we read, “Quae est quantitas arcus terrae 
respect gradus coelo, 50 sexcentesimus tricemas unius miliaria, sive quod idem est 317 
cubitus et tertiam cubiti, 28 sexagesimas terittias unius cubiti, quoniam non exprimit ibi nisi 
quod arcus iste terrae 56 milliaria et duae tertiae unius miliaria.”

Thus his actual figure is 56 milliaria et duas tertias unius milliaris, 7 nonagesimas 
miliaria et unum sexcentesimam tricesimam; i.e. 56 + 2/3 + 7/90 + 1/630 which is 56 + 2/3 + 
5/63rds and his 56 + 2984 5/7ths miliaria equals 56 + 0.7461781714 milliaria or 0.0795119 = 
318 cubits longer than Alfraganus. Thus the foregoing text exposes the error by Alfraganus in
his calculation which is as follows; 360 x 56 2/3 = 20400 miliaria and should then read using 
the PI ratio of 22/7 the diameter is 6490 10/11ths and the radius is 3245 5/11ths miliaria.

Alfraganus commits a cardinal sin in mathematics by resolving the actual figures to 
6500 and 3250 miliaria in his text not realising that a reverse calculation will give a spurious 
result, just as Roger Bacon has exposed. The 6500 diameter gives a circle of 20428.57143 
miliaria and thus when divided by 360 we have 56.74603 miliaria per degree.  

What it clearly indicates is the mathematics of medieval texts should always be 
questioned when “round numbers” appear when the sum included either Root2, 99/70 or PI, 
22/7 in the equation.
Returning to the Planets on page 228 we read;”Et quilbet potest haec experiri per 
computationem, et ideo omitto haec propter prolixitatem. Quoniam vero subtracta longitdine 
propiore a longiore remanet spissitudo orbis, ideo papet, quod spissitudo orbis lunae est 
99504 miliaria et spissitudo Mercrii 334209 et Veneris 3097250 et Solis 325000 et Martis 
24882000 et Jovis 17969250 et Saturni 18541250. Haec ex radicibus Alfregani et Ptolomaei 
in Almagest sumuntur.”

Thus Roger Bacon is clear on his authorities and it tells us just how many ancient 
texts were circulating and being studied in the fledgling Universities of Europe.

CONCLUDING REMARKS TO TEXT MS7
The intention of these appendices was merely to ask why such a folio was included in 

the Battista Agnese 1550 Atlas and copied at an unknown time or place into the inner rear 
lining of the Morgan Library MS M501 atlas by Diogo Homem. The only link is that both 
cartographers were working in Venice at the same period and undoubtedly would be aware of 
each other’s work. Not exactly a substantial reason for such a long appendix pairing but, once
the data flowed it was important to explain it all as knowledge of the cosmological influences
on cartography was up until then basically a cosmographical wheel.
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Therefore, if Diogo Homem knew of the Agnese Folio, then why was it not 
properly included?  Hence, it is reasonable to opine that the text in the rear of the atlas is 
copied well after it was bound in the leather covers and could well have been added after it 
was sold when the new owner learnt of the Agnese folio. The script is reasonable but it is 
obviously just copied out as it is not well aligned and errors are there-in.

That still leaves the simple question; “Why was such a very involved 
Planetary mathematical Table introduced into a Geographical Atlas in the first place?”

William of Oakham concluded that the simplest answer is always the best. Hence, it is
very likely the client for this luxurious atlas by Battista Agnese, (just look at the latter folios-
magnificent) and knew of or was told of the Companus of Novara text, “Theorica 
Planetarum” quite possibly by Francesco Barozzi (1537-1604), who was then commissioned 
to prepare the folio text. Barozzi was an independent scholar with no requirements for a 
clientele. Therefore the Atlas client dictated certain additions to the Agnese 1550 atlas which 
actually commences with two cosmological folios and perhaps the Planetary folio should 
have been the third as it now sits between highly decorated charts of Crete and Sicily and is 
as such badly positioned as the penultimate folio.
To view the atlas go to;
https://digi.ub.uni-
muenchen.de/digitalisate/BV044370732/images/BV044370732_pdf/ubimu_0031450024.pdf

Munich University Library have digitized it along with many other charts and atlases.

Thus I conclude this investigation without establishing a raison d’être for its inclusion
unless my hypothesis is acceptable.

MICHAEL J FERRAR, DECEMBER 2021.
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