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I. INTRODUCTION 

I t i s known t h a t e a r l y ( i . e . 1 7 t h - l 8 t h c e n t u r y ) v i s u a l 
observa t ions of J u p i t e r ' s Ga l i l ean s a t e l l i t e s are approximately as 
accura te as modern v i s u a l l y observed e c l i p s e s (Lieske 1982). In the 
early days the clocks were the primary source of error while in present 
days problems r e l a t e d to the Ear th ' s and J u p i t e r ' s atmospheres have 
become the primary l i m i t i n g fac to r . The ea r ly observa t ions were 
genera l ly made in l oca l apparent t ime ( i .e . r e l a t e d to the r e a l hour 
angle of the sun). After the development by Huygens in 1656 of the 
pendulum clock, these early observations, when reduced to a modern UT 
system, have been shown to be quite accurate. 

The ea r ly data are of g rea t i n t e r e s t , both h i s t o r i c a l l y and 
s c i e n t i f i c a l l y . From the h i s t o r i c a l s t andpo in t , the data are of 
i n t e r e s t : for example, in explor ing the work of Ole Roemer and h i s 
determination of the f i n i t e speed of l igh t ; or, in the observations of 
Neptune by Gal i l eo (Kowal and Drake 1980). Also, many of the ea r ly 
geographical charts were developed by employing s a t e l l i t e ecl ipses to 
determine longitudes. The problem of Galilean s a t e l l i t e ecl ipses was 
one of the great areas of research in 17th century astronomy. 

Scient i f ical ly , the early data are s t i l l of great in te res t because 
of the long t ime-base of observa t ions with e s s e n t i a l l y uniform 
accuracy. These data could be used to explore questions related to AT 
(Ephemeris Time minus Universal Time) in the e a r l y days. Current 
i n v e s t i g a t i o n s of AT (e.g. Morrison, 1979 Morrison, e t a l 1981) 
genera l ly employ lunar o c c u l t a t i o n s and must deal with the secu la r 
deceleration of the moon. Galilean s a t e l l i t e eclipses do not depend on 
the lunar t ida l terms and should provide a useful independent check for 
17th century values of AT, although there may be t ida l effects from the 
Jupiter system which must be considered. 

The evolution of the Laplace commensurability and of the periods 
of the s a t e l l i t e s i s a l so of g rea t cu r ren t i n t e r e s t . The s t u d i e s by 
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Peale e t a l (1979, 1980), Greenberg (1980), Yoder (1979), and Yoder and 
P e a l e (1981) a l l p r e s e n t s c e n a r i o s which would b e n e f i t g r e a t l y from 
ana lyses which can only e f f e c t i v e l y be done by employing the old data 
over a long t ime-span. 

So the value of old e c l i p s e obse rva t ions i s r e a d i l y apparent . The 
q u e s t i o n i s : do t h e y s t i l l e x i s t ? The p u r p o s e of t h i s pape r i s t o 
in t roduce two t r e a s u r e s ( in the t rue sense of the word) which s t i l l 
e x i s t and which do c o n t a i n t h e o l d d a t a which f o r many y e a r s were 
thought to have disappeared. 

I I . THE DELAMBRE COLLECTION 

I t i s gene ra l ly be l ieved t h a t Delambre (1749-1822) c o l l e c t e d over 
6000 e c l i p s e o b s e r v a t i o n s of t h e G a l i l e a n s a t e l l i t e s p r i o r t o 
approximately 1808. Sampson (1910), who i n i t i a t e d an exhaus t ive study 
of m a n u s c r i p t s a t t h e Bureau des L o n g i t u d e s found p a r t of t h e 
"compute r " r e c o r d s ( t h e p e r s o n a l c o m p u t e r s of t h o s e days were 
humans, r a t h e r t han Apple I I ' s ) , f o r S a t e l l i t e s I I and IV. These 
r e c o r d s formed p a r t of t h e "Delambre" c o l l e c t i o n which Sampson 
descr ibed a s : 

". . . forming pa r t of Delambre's g r e a t c o l l e c t i o n , which, so 
f a r a s I know, a s t r o n o m e r s have h i t h e r t o supposed t o be 
l o s t . P r o b a b l y no such c o l l e c t i o n cou ld now be made nor 
would anyone a t t empt i t wi th so much thoroughness. Much of 
i t seems to have been gathered from correspondents , [p. 200] 

. . . But the o r i g i n a l achievement of Delambre, who co l l ec t ed 
and r e d u c e d some 6000 o b s e r v a t i o n s . . . f u l l y d e s e r v e s 
Laplace 's [1749-1827] p r a i s e as *un des pr inc ipaux t i t r e s de 
ce savant i l l u s t r e a l a reconnaissance des astronomes. ' [p. 
199] 

Delambre regarded h i s c o l l e c t i o n as exhaus t ive ; i n h i s Tables 
of 1817 ( I n t r o d u c t i o n , p. i ) he s a y s , ' j ' a i done r e c e u l l i 
s o i g n e u s e m e n t t o u t ce que l e s ephemer ides , l e s c o l l e c t i o n s 
aeademiques, l e s ouvrages des astronomes e t ma correspondence 
m'ont f a i t conna i t r e ; and f u r t h e r (pp. l i v , lv) he mentions 
t h a t t h i s c o l l e c t i o n of e c l i p s e s cons i s t ed of 3439 e c l i p s e s 
of I , 1100 of I I , 590 of I I I , and 334 of IV. I f t h o s e could 
be r e c o v e r e d , i t was c l e a r t h a t t h e y would form a more 
v a l u a b l e c o l l e c t i o n t h a n any t h a t cou ld now be made. 
Tisserand, who was i n a p o s i t i o n to know, seems to imply t h a t 
t h e y were l o s t : ' l e t r a v a i l dans l e q u e l Delambre a v a i t 
d i s c u t e p l u s de 6000 o b s e r v a t i o n s , e t don t L a p l a c e p a r l e a 
p l u s i e r s r e p r i s e s , a m a l h e u r e u s e m e n t e t e p a r d u ' ( M e c . Ce l . , 
t . i v , p. 84 ) . [p . 2 1 5 ] . " 

These p a r t i a l records for S a t e l l i t e s I I and IV, which were found 
by Sampson, have been shown ( L i e s k e 1982) t o be q u i t e a c c u r a t e 
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e s p e c i a l l y fo r S a t e l l i t e I I ( fo r which t h e r e c o r d s c o n t a i n e d t h e 
o b s e r v e r ' s l o c a t i o n ) . Hence, I became i n t e r e s t e d i n p u r s u i n g t h e 
p o s s i b i l i t y of l o c a t i n g f u r t h e r old documents and looking for the l o s t 
"Delambre" c o l l e c t i o n . 

I I I . THE PINGRE TREASURE 

While s t a y i n g i n 1980 a t t h e A s t r o n o m i s c h e s R e c h e n - I n s t i t u t i n 
H e i d e l b e r g as an Alexande r von Humboldt S e n i o r American S c i e n t i s t 
awardee , I was a b l e t o f u r t h e r i n v e s t i g a t e t h e p o s s i b l e s o u r c e s and 
e x i s t e n c e of o ld d a t a . From L. M o r r i s o n of t h e Royal Greenwich 
Observatory, I rece ived a c lue to examine a Pingre book. This volume, 
A,-Gt P i n g r l ; Anna les C e l e s t e s i l l d i x - s e p t i e m e s i e c l e by Bigourdan 
(1901) , [ h e r e a f t e r r e f e r r e d t o a s P i n g r e l proved t o be e x t r e m e l y 
i n t e r e s t i n g . Alexandre-Gui Pingre (1711-1796) was a French c l e r i c and 
a s t r o n o m e r who fo r 30 y e a r s c o l l e c t e d and c o m p i l e d a h i s t o r y of 
s e v e n t e e n t h c e n t u r y a s t r o n o m y . Acco rd ing t o G i l l i s p i e (1970 X, 
p. 615): 

"In 1791 Le Monnier and Lalande persuaded the Academy to vote 
a l a rge sum for i t s p u b l i c a t i o n but the p r i n t e r was slow and 
P i n g r e " ' s d e a t h i n 1 7 9 6 , c o u p l e d w i t h d e v a l u a t i o n t h e 
preceding year , led the p r i n t e r t o abandon the p ro j ec t and to 
s e l l t h e p r i n t e d s h e e t s a s w a s t e pape r . Worse s t i l l , t h e 
m a n u s c r i p t was l o s t . Almost a c e n t u r y l a t e r , however , a 
P a r i s i a n b i b l i o p h i l e found i n a country town what turned out 
t o be LeMonnie r ' s s e t of s h e e t s and t h e r e m a i n d e r of t h e 
m a n u s c r i p t was d i s c o v e r e d i n t h e a r c h i v e s of t h e P a r i s 
observa tory . In 1898, a t the i n s t i g a t i o n of C. G. Bigourdan, 
t h e Academy a g a i n d e c i d e d t o p u b l i s h ; and t h e volume 
appeared i n 1901." 

This work, which had been thought l o s t for 100 years con ta ins comments 
on 17th c e n t u r y a s t r o n o m y , a s w e l l a s o b s e r v a t i o n s . I t makes f o r 
e x t r e m e l y i n t e r e s t i n g r e a d i n g . S i n c e the Ga l i l ean s a t e l l i t e s were a 
pr ime focus of 17 th c e n t u r y a s t r o n o m y , e c l i p s e o b s e r v a t i o n s of them 
occur wi th r e g u l a r i t y . Some i n t e r e s t i n g examples a re as fo l lows . We 
find the en t ry for September 1689: 

"Sep t . 21 l l h 39* . . . e m e r s i o n d u ^ l e r . Malaca. l e s P. 
C o m i l l e e t de Beze. Ano. Mem t V I I , 
p. 756. 

28 13 37 . . . e 'mers ion du l e r > : : Malaca , l e s 
memes que l e 21. ibid. Les obse rva teu r s 
e t o i a n t en p r i s o n ; i l ne l e u r e t o i t 
queres pos s ib l e de s ' a s su re r de l ' heure 
avec quelque p rec i s ion . " [p. 169]. 
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This s e r i e s of observa t ions ( there are o thers ) were made a t 
Malaca, Malaysia in 1689 by two people who were in prison and, hence, 
couldn ' t accu ra t e ly se t up a clock! However, when reduced from 
apparent t ime to un ive r sa l t ime and compared with the E-2 ephemeris 
(Lieske 1980), the observations are quite good. The moral here might 
be tha t everyone can make a va luable c o n t r i b u t i o n to science and 
humanity! 

Another example from the same year (1689) i s found: 

"Nov. 1 6 1'20" . . . su ivant l a co r r ec t i on du P. Gouye. 
Anc. Mem. t . VII, p. 783- Le P. Noel 
remarque que ses obse rva t ions ont e t e 
fa i tes dans la part ie or ientale de Hoai-
Ngan, grande v i l l e . . . La l u n e t t e du 
P. Noel portoi t un objectif de 13 1/2 
p ieds , e t un o c u l a i r e de 2 1/2 pouces: 
e l l e e to i t , d i t - i l , excellente" 
[p. 470]. 

This par t icular example i s in teres t ing for the following reason. 
As has been mentioned, one of the prime o b j e c t i v e s of 17th century 
astronomy was the de t e rmina t ion of long i tudes . A d i f f i c u l t y tha t a 
modern ana lys t f requent ly f inds i s t h a t the names of c i t i e s (and 
coun t r i e s ) have changed over the c e n t u r i e s . In add i t i on , the Pingre" 
book generally contains French phonetic spel l ings of place-names. One 
needs to know the longt iude of the l o c a l i t y in order to make the 
reduction from apparent to universal time. When I f i r s t consulted my 
Chinese colleagues regarding "Hoai-Ngan" they immediately informed me 
that that was not a Chinese name (because of the "ng"). Since I had 100 
of these obse rva t ions and they a l l were e x c e l l e n t , g iv ing the same 
r e s i d u a l s for an assumed l o c a t i o n in Vietnam (where I was to ld the 
combination "ng" occurs in spell ing), I applied the modern ephemerides 
to the 17th century task of determining observatory longitude. From 
the r e s i d u a l s I c a l c u l a t e d a longi tude c o r r e c t i o n which led me to a 
longi tude of 119°11 East where I found Hwaian (Kiangsu, China) and 
which my Chinese colleagues pronounced in the same manner as my French 
col leagues pronounced "Hoai-Ngan" or "Hoyaingan" as i t a l so i s 
spelled in some of the Delisle manuscripts. This gives an idea of some 
of the d i f f i cu l t i e s and also the rewards of reducing the old data. 

The Pingre work i s certainly the main source for Delambre's 17th 
century collection. I t i s quite remarkable that Sampson, who published 
h i s r e sea rch on the old data in 1910, was not aware of t h i s t r e a s u r e 
which was published in 1901! I highly recommend the Pingre book to 
anyone i n t e r e s t e d in h i s t o r i c a l astronomy and s c i e n t i f i c a t t i t u d e s 
during the 17th century. 
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IV. THE DELISLE TREASURE 

The second t r e a s u r e which I would l i k e t o m e n t i o n i s t h e 
manuscript c o l l e c t i o n of J. N. D e l i s l e (1688-1768), which i s probably 
the bas ic source for both Pingre and for the "Delambre" c o l l e c t i o n of 
Gal i lean s a t e l l i t e e c l i p s e s . D e l i s l e (a l so spe l l ed De I ' I s l e ) was a 
s t u d e n t a s t r o n o m e r of M a r a l d i who c o l l e c t e d r e p o r t s of e c l i p s e s and 
o c c u l t a t i o n s f o r t h e Memoires . Acco rd ing t o G i l l i s p i e (1970, IV, p. 
22-25) , 

"De l i s l e ' s growing r e p u t a t i o n brought him, i n 1721, an of fe r 
f rom P e t e r t h e G r e a t t o f o u n d an o b s e r v a t o r y and an 
a s soc i a t ed school of Astronomy in Russia . . . . Planned for 
four yea r s , D e l i s l e ' s s t ay in Russia l a s t e d twenty- two years . 
. . . One of D e l i s l e ' s l ong- s t and ing a c t i v i t i e s had been the 
a m a s s i n g of v a s t amounts of g e o g r a p h i c a l and a s t r o n o m i c a l 
m a t e r i a l through an e x t r a o r d i n a r i l y ex tens ive correspondence, 
through i n h e r i t a n c e , and through l a b o r i o u s copying." 

After his return to Paris 

". . . he o b t a i n e d a new o b s e r v a t o r y a t t h e H o t e l de Cluny. 
I t was t he r e , in 1759, t h a t h i s pupi l and a s s i s t a n t , Charles 
Messier , observed the r e t u r n of Hal ley ' s comet." 

P i n g r e became a s s o c i a t e d w i t h t h e p r o j e c t headed by D e l i s l e t o 
observe the t r a n s i t of Venus in 1761. I t i s , t h e r e f o r e , q u i t e probable 
t ha t the o r i g i n a l source of the Pingre c o l l e c t i o n of e c l i p s e s and the 
"Delambre" c o l l e c t i o n i s D e l i s l e . 

While v i s i t i n g the P a r i s observa tory , I mentioned my i n t e r e s t in 
o ld m a n u s c r i p t s t o Mme A-M. de Narbonne, C o n s e r v a t e u r of t h e 
O b s e r v a t o r y of P a r i s L i b r a r y . She showed me s e v e r a l vo lumes of t h e 
De l i s l e manuscr ip ts and made i t po s s ib l e for me to study them. In the 
I n v e n t a i r e Gene ra l by Bigourdan (1897) t h e y a r e c l a s s i f i e d under t h e 
h e a d i n g A 5 1 t h r o u g h A 5 8 and d e s c r i b e d on pages F11-F12 of t h e 
I n v e n t a i r e General. Again i t i s s u r p r i s i n g t h a t Sampson was unaware of 
t h i s p u b l i c a t i o n . 

The i n s c r i p t i o n i n D e l i s l e ' s h a n d w r i t i n g on one page of h i s 
c o l l e c t i o n i s r e p r o d u c e d i n F i g u r e 1. I t r e a d s : " E c l i p s e s of t h e 
s a t e l l i t e s of J u p i t e r observed i n P a r i s a f t e r my r e t u r n from Russia in 
ITU! where the apparent t imes have been, for the most pa r t , c a l cu l a t ed 
by Mr. Messier for my jou rna l . " 

The "Mr. M e s s i e r " r e f e r r e d t o h e r e i s t h e same C h a r l e s M e s s i e r 
mentioned e a r l i e r . A second moral t o t h i s paper might be t h a t today 's 
a s s i s t a n t w i l l become tomorrow's l e ade r s ince Messier became famous i n 
h i s own r i g h t . 
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p*c hnvr-A J?lv)'/ijLs en. *I7^jy 

I; * U -

Figure 1. Inscription in Delisle Manuscript 
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ly-xo. 3. i ii 
^X°^r,J'jn^rrs^. Uiste,-Zo <*> ,"5 

•*£ 

Ufa*// 

17H$ 9-~>- is .?/•/* A^y*^— 

Figure 2. Observations from "Inspruk" 

£;*-• 

txferte^ 
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Figure 3- Observations from "Olysjipone" 
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The handwri t ten manuscr ip ts a re gene ra l ly i n French or Lat in and 
conta in e c l i p s e obse rva t ions which D e l i s l e made or recorded from h i s 
correspondence. There a re numerous dec ipher ing problems which occur, 
s i m i l a r t o t h a t c i t e d r e g a r d i n g Hoai-Ngan. In F i g u r e 2 i s shown a 
r e l a t i v e l y easy one where I n n s b r u c k , A u s t r i a i s s p e l l e d I n s p r u k . In 
Figure 3 the more d i f f i c u l t Ulysj ipone i s Lisbon, Portugal upon close 
s tudy. 

V. SUMMARY 

I have examined t h e D e l i s l e m a n u s c r i p t and t h e P i n g r e book and 
have recorded and reduced the obse rva t ions l i s t e d there . We now have 
more than 6800 e c l i p s e obse rva t ions before 1800 and over 16,000 p r i o r 
t o 1 9 8 2 . H e n c e , we may be c e r t a i n t h a t t h e l o s t " D e l a m b r e " 
c o l l e c t i o n has been found and t h a t i t p r o b a b l y shou ld be c a l l e d t he 
D e l i s l e - P i n g r e c o l l e c t i o n . I t has been an e x c i t i n g t r e a s u r e hunt, and 
I hope to publ i sh the reduced obse rva t ions on microf iche so t h a t these 
va luable da ta w i l l not be l o s t to fu tu re genera t ions . 

The c o l l e c t e d e c l i p s e o b s e r v a t i o n s w i l l become t h e b a s i s fo r 
explor ing the evo lu t ion of the Laplace commensurabil i ty as wel l as for 
d e t e r m i n i n g e p h e m e r i d e s , m a s s e s , l i b r a t i o n p a r a m e t e r s , e t c . f o r t h e 
upcoming Gal i leo mission. 

This paper r e p r e s e n t s the r e s u l t s of one phase of r esea rch ca r r i ed 
out a t t h e J e t P r o p u l s i o n L a b o r a t o r y , C a l i f o r n i a I n s t i t u t e of 
Technology , under C o n t r a c t No. NAS7-100, s p o n s o r e d by t h e N a t i o n a l 
Aeronautics and Space Adminis t ra t ion . I am indebted to L. Morrison of 
the Royal Greenwich Observatory for in t roduc ing me to the Pingre book 
and t o Mme. A-M de Narbonne of t h e P a r i s O b s e r v a t o r y f o r g r a n t i n g me 
access to the D e l i s l e manuscr ip ts . 
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