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REGULAR OBSERVERS 

The SSN values of the most regular observers should 
be revised by us: 

Hevelius, La Hire, Flamsteed, Eimmart, Picard, 
Siverus, Kirch, Scheiner, and Derham. 

SSN (Early Period, 1610-1718) 



First backbone: Scheiner 

1610 1611 1612 1613 1614 1615 1616 1617 1618 1619 1620 1621 1622 1623 1624 1625 1626 1627 1628 1629 1630 1631 1632 1633 1634 1635 1636 1637 1638 1639 1640

Harriot, T., Oxford YES YES YES YES

Scheiner, C., Rome YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Galileo, G., Rome YES

Galileo/Sakurai, Rome YES

Cologna, S., Monreale YES

Jungius, J., Hamburg YES YES

Cigoli, L.C., Rome YES

Colonna, F., Naples YES YES

Tarde, J., Farlat YES YES YES

Saxonius, P., Nuremberg YES

Marius, S., Nuremberg YES YES

Malapert, C., Belgium YES YES YES YES YES YES

Riccioli, J.B., Bononia YES YES

Smogulecz, D., Ingolstadt YES YES YES

Schickard, W., Tubinga YES YES

Hortensius, M., Lugd. Batav. YES

Mogling, D., Darmstadt YES YES YES YES

Gassendi, P., Paris YES YES YES YES YES

Quietanus, J.R., Germany YES

Zahn, J., Nuremberg YES

Octoul, Avenione YES YES

Horrox, J., Liverpool YES

Crabtree, W., England YES YES



Second backbone: Hevelius 

1641 1642 1643 1644 1645 1646 1647 1648 1649 1650 1651 1652 1653 1654 1655 1656 1657 1658 1659 1660 1661 1662 1663 1664 1665 1666 1667 1668 1669 1670 1671 1672 1673 1674 1675 1676 1677 1678 1679

Riccioli, J.B., Bononia YES YES YES YES

Gassendi, P., Paris YES

Hevelius, J., Danzing YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Rheita, K., Bohemia YES

Linemanns, A., Regiomontus YES

Unknown/Kraft,1745 YES

Petitus, P., Paris YES YES YES YES YES YES

Unknown1/Maunder/JBAA YES YES

Picard/Keill, Paris YES YES YES YES YES YES YES

Unknown2/Maunder/JBAA YES

Cassini, G.D., Paris YES

Bose, J.A., Leipzig YES

Maraldi, F., Bononia YES YES YES YES YES YES YES YES YES

Mouton, G., Lyon YES YES YES

Boyle, R., London YES

Picard, J., Paris YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Fogel, M., Hamburg YES YES YES YES YES YES YES YES YES YES YES

Weigel, E., Jena YES YES YES

Mezzavacca, C., Bononia YES YES YES YES

Mengoli, P., Bononia YES YES YES YES YES YES

Huygens, C., Hague YES

Payen, A.-F., Avifnon YES

Willoughby, F., England YES

Weickmann, C., Germany YES YES

Kircher, A., Rome YES

Fabrius, A., Bononia YES YES YES YES YES

Cassini, G.D., Paris YES YES YES YES

Montanari, G., Bononia YES YES YES YES

Siverus, H., Hamburg YES YES YES YES YES YES

Hook, R., London YES YES

Setetini, Leipzig YES

Richer, Cayenne YES YES

Lalande, Memoires, Paris YES YES YES

Manzius, D., Bononia YES

Picard, J., Montpellier YES

Calcina, J.C., Bononia YES

Gulielmini, J.F., Bononia YES YES YES YES YES

Flamsteed, J., Cambridge YES YES YES YES

Halley, E., London YES

Moore, J., London (RS Archives) YES

Haynes, Cambridge YES

Eimmart, G.C., Nuremberg YES YES

Hartsoeker, N., The Hague YES

Macula in Sole, 1678 YES

Kirch, G., Berlin YES YES

Ettmuller, M.E., Wittenberg YES



Third backbone: La Hire 

1680 1681 1682 1683 1684 1685 1686 1687 1688 1689 1690 1691 1692 1693 1694 1695 1696 1697 1698 1699 1700 1701 1702 1703 1704 1705 1706 1707 1708 1709 1710 1711 1712 1713 1714 1715 1716 1717 1718

Hevelius, J., Danzing YES

Picard, J., Paris YES YES YES

Mezzavacca, C., Bononia YES

Huygens, C., Hague YES

Cassini, G.D., Paris YES YES YES YES YES YES YES

Siverus, H., Hamburg YES YES YES YES YES YES YES YES YES YES YES

Gulielmini, J.F., Bononia YES YES YES YES YES

Flamsteed, J., Cambridge YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Eimmart, G.C., Nuremberg YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Kirch, G., Berlin YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Ettmuller, M.E., Wittenberg YES

Picard, J., Bayonne YES

Ihle, J.A., Berlin YES YES

Picard, J., England YES

Varin, M.M., Cape Verde Voyage YES

DesHayes, M., Rouen YES

La Hire, Ph., Paris YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Caswell (R.S.), London YES

Clausen, F., Kiloni YES

Wurzelbaur, J.P., Nuremberg YES YES YES YES YES YES YES YES YES

Jesuits, China YES

Schultz, D.G., Nuremberg YES YES

Maraldi, M., Bononia YES YES YES YES YES YES YES YES

Arnold, C., Berlin YES YES

Dechales, M., Lugduni YES

Mentzer, B., Hamburg YES YES YES

Brattle, T., Boston YES YES

Ucelli, I., Bononia YES YES

Moeren, J.T., Nuremberg YES YES

Agerholm, C., Copenhagen YES YES YES YES YES YES YES YES

Stancarius, V.F., Bononia YES YES YES YES YES YES YES

Cassini, G.D., Flanders YES

Cassini, G.D., London YES

Meyer, J., Regensburg YES

Cassini, J., Paris YES YES YES YES YES YES YES YES YES

Jartoux, R.P., Peking YES YES

Manfredi, E., Bononia YES YES YES YES YES YES YES YES

Blanchini, F., Verona YES YES YES YES YES YES YES

Derham, W., Upminster YES YES YES YES YES YES YES YES YES YES YES YES YES

Hoffmann, J.H., Berlin YES

Gray, S., Canterbury YES YES YES YES YES

Sharp, A., Horton YES

Romer, O., Copenhagen YES YES

Stannyan, England YES YES

Eimmart, M-C., Nuremberg YES YES

Salvago, M., Gennes YES

De la Val, P., Marseille YES

Plantade, J., Montpellier YES YES YES YES YES YES YES YES

De Clapier, M., Montpellier YES

Fulchiron, P., Lyon YES

Thyoli, Lyon YES

Muller, J.H., Nuremberg YES YES YES YES YES

Lalande, Historie, Paris YES YES YES YES

Scheuchzer, J.J., Zurich YES

Torre, F., Arles YES

Hertel, C.T., Belin YES

Sturm, L.C., Berlin YES

Wiedenburg, J.B., Helmstadt YES YES

Feuillee, L.E., Paris YES YES

Wolf, C., Magdeburg YES

Unknown3/Maunder/JBAA YES

Parisius, J.C., Bononia YES YES YES YES

Kirch, M.M., Berlin YES YES YES

De L'Isle, J.N., Paris YES YES YES

Unknown/Lalande YES

Poleni, J., Padua YES

Gesu, P.A.B., Parma YES

Fontana, P.B.G., Modena YES

Kirch, C., Berlin YES YES YES

Muller, J.H., Altorfii YES YES

Rost, J.L., Nuremberg YES YES YES

La Hire, G., Paris YES

Hallerstein, A., Peking YES

Wagner, J.W., Berlin YES
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Very poor 

overlapping 

No 

important 

observers 



Vaquero (2007) 

Observations of sunspots during October-November 1672. 
White, missing data; black, one sunspot group; grey, no sunspots. 

Nicholas Bion (1652-1733) 
French instrument maker 



Vaquero and Gallego (2014) 



In Progress… Sunspot record with 
measurement of solar 
meridian altitude 

Sunspot record without 
measurement of solar 
meridian altitude 

No sunspot record with 
measurement of solar 
meridian altitude 

No sunspot record without 
measurement of solar 
meridian altitude 

Be careful!!! 

Sunspot records are not associated with 
measurement of solar meridian altitude!!! 

No information about 
sunspot but he measured 
solar meridian altitude 



In Progress… 

We are revising the sunspot record that appear in the “Correspondence” of 
Flamsteed. Hoyt and Schatten (1998) did not consult this historical source 
because was published when they were finishing their work. 
He mentions very few times the absence of spots in the Sun in exact dates! 

http://upload.wikimedia.org/wikipedia/commons/1/19/John_Flamsteed.jpg


A “modern” example… 

http://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=v3Gayj3V1r_P0M&tbnid=i_sbpZ8MgueMtM:&ved=0CAUQjRw&url=http://blogs.grupojoly.com/mil-sitios-bonitos-cadiz/tag/san-fernando/&ei=Mjh1U8OAJeTY0QWVsICIAw&bvm=bv.66699033,d.d2k&psig=AFQjCNFVU6NUkr4LcrfKQNFs7W-HRlXfow&ust=1400277360005037


The meridian solar observations 

that have been consulted were 

made with the meridian telescope 

(D = 0.125 m and f = 3.05 m) by 

Thomas Jones, following the 

meridian telescopes installed in 

Greenwich and Kensington. 

 

 

 

 

It was installed in ROA in 1833, 

being in use until 1862. 



A comparison between sunspot reports in the meridian solar observations of ROA (green) 
and two solar indices in the same period: (red) fortnightly values of sunspot area provided 
by De la Rue et al. (1869) and (blue) daily values of Group Sunspot Number provided by 
Hoyt and Schatten (1998).  



Frequency histogram on the number of cases as a function of the lapse time between 
sunspot reports. The mean value (thick line) are also shown with the corresponding 
values associated to ±1σ (thin line) and ±2σ (dashed line) intervals obtained with a 
Monte-Carlo simulation that have generated 200,000 random time series (constrained 
with a similar amount of sunspot reports). 



Frequency histogram on the days between solar meridian observations made in the 
ROA from 25 April 1835–23 August 1837. 



In Brief… 

(i) The descriptions given (in haso.unex.es) should be considered as a list of notable 

sunspots. 

(ii) The sunspot records appear only for the years 1835–1837. Manuscripts of the 

observations of 1833–1834 and 1838–1840 contain no observations of sunspots. 

(iii) Records of sunspots only appear in the manuscripts of the observations. These 

records do not appear in the printed version of the meridian observations. 

(iv) There is even an incorrect record of no sunspot (although we do not know the 

origin of this error). 

(v) There is not a clear relationship between the timing of recorded spots and usual 

solar activity indices (sunspot area and number). 

(vi) There are no notable periodicities in these observations. 

In general, solar meridian observations should 

be used with extreme caution to evaluate past 

solar activity. 



Modifications of the HS98 data base 

(i) We have eliminated all the observations made with 

the camera obscura of San Petronio Basilica. (In total, 

4204 “zero” values removed) 

(ii)We have eliminated all the record of astronomer 

that observed during 365 days per year (or almost). 
(In total 75·365 “zero” values removed, aprox. 27000 values) 

(iii)We have included some “new” observers. 

(iv)We have included all the (few) corrections to the 

HS98 data base published since 1998. 

Original HS98 database 
58 788 values 

Modified HS98 database 
32 339 values 



(i) We have eliminated all the observations made with 

the camera obscura of San Petronio Basilica. 

http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=wt2x0Ccj-WmsRM&tbnid=7n_6Ak3M5Ca8lM:&ved=0CAUQjRw&url=http://search.books2ebooks.eu/Record/ubw_AC05799629&ei=fsB7U7iOD-SM7AbH54DADw&bvm=bv.67229260,d.bGQ&psig=AFQjCNEdTo10xECpwS4PpHKwLoQmynXYwg&ust=1400705519343504
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=epyglQLleOahCM&tbnid=r8Z9pmClFCGn5M:&ved=0CAUQjRw&url=http://www.crabnebula.it/rc/merid_cass_s_petronio.htm&ei=s8B7U9_cHY2M7Aag2YC4CA&bvm=bv.67229260,d.bGQ&psig=AFQjCNEdTo10xECpwS4PpHKwLoQmynXYwg&ust=1400705519343504


(ii) We have eliminated all the record of astronomer that 

observed during 365 days per year (or almost). 

May be in Egypt 
or Cuba but … 



(iii) We have included some “new” observers 

J. A. Alzate (Mexico) 1780s 

Andrea Argoli (Venice) 1634 

Albert Strazyc (Krakow) 1640 

Georg Marcgraf (Leiden) 1637 

http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=8igghsTIgICX5M&tbnid=oGlL_IZcpk7KhM:&ved=0CAUQjRw&url=http://www.20-10historia.com/articulo8.phtml&ei=psN7U-vvGo3e7AbyjYDICA&bvm=bv.67229260,d.bGQ&psig=AFQjCNE_0zhzA3PhtW5EY7GGwOoDa4yHfw&ust=1400706307817267
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=kkh0Q2oYUA_dHM&tbnid=HKWj-QWbmUEihM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Andrea_Argoli&ei=FMR7U_O4E6jX7AaOnYGIBg&bvm=bv.67229260,d.bGQ&psig=AFQjCNGN8F_TDuJ99-IBME5GHRXKJEY-_g&ust=1400706435864660


(iv) We have included all the (few) corrections to 

the HS98 data base published since 1998 

John Winthrop’s annotated almanac 

(HUM 9, Box 4, Volume 2)  

Vaquero and Trigo (2014) 



(iv) We have included all the (few) corrections to 

the HS98 data base published since 1998 

Vaquero and Trigo (2014) 
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Conclusions (first part) 
 

1) We think that we cannot use the backbone methodology 

in the early part of the sunspot number series. 

2) Solar meridian observations should be used with 

extreme caution to evaluate past solar activity. 

3) We have modified the HS98 data base, improving the 

quality of the compiled data (we hope!). 

4) We will present a preliminary version of SSN series for 

the last four centuries, attaching the data from the 

revised database to the Staudach backbone. 

 



Attaching the Maunder Minimum to the Staudach Backbone 



Clette et al. (2014) 



(G) 

(I) 
? 



Year 

Very poor 

overlapping 
No 

important 

observers 

Maunder Minimum Vertebrae 



 

HEVELIUS, J., DANZIG 

 BOYLE, R., LONDON                    7 1660-1660 

 CASSINI, G.D., PARIS                18 1671-1684 

 CASWELL (R.S.), LONDON               1 1684-1684 

 EIMMART, G.C., NUREMBERG            24 1677-1684 

 FLAMSTEED, J., CAMBRIDGE            45 1676-1684 

 FOGEL, M., HAMBURG                  43 1661-1671 

 GULIELMINI, J.F., BONONIA            4 1684-1684 

 HOOK, R., LONDON                     1 1676-1676 

 KIRCH, G., BERLIN                   14 1684-1684 

 LA HIRE, PH., PARIS                 13 1684-1684 

 LALANDE, MEMOIRES, PARIS             6 1672-1676 

 MACULA IN SOLE, 1678                 1 1678-1678 

 MONTANARI, G., BONONIA               2 1676-1676 

 MOUTON, G., LYON                    50 1659-1661 

 PETITUS, P., PARIS                   9 1652-1676 

 PICARD, J., MONTPELLIER              2 1674-1674 

 PICARD, J., PARIS                  225 1660-1679 

 PICARD/KEILL, PARIS                123 1653-1654 

 RICHER, CAYENNE                     23 1672-1673 

 SIVERUS, H., HAMBURG                57 1671-1678 

 STETINI, LEIPZIG                     4 1671-1671 

 UNKNOWN1/MAUNDER/JBAA               59 1652-1654 

 UNKNOWN2/MAUNDER/JBAA                2 1655-1655 

 WURZELBAUR, J.P., NUREMBERG          1 1684-1684 



Hevelius 

 

 Picard 

No. of Sunspots 

 

     0           1 

 

   217         8 

 

   212        13 



 

                    Obs. 

 Year     G.C.   Days       AD       NAD 

1645.5      1.8       1          1          0 

1646.5     -1.0       0          0          0 

1647.5     -1.0       0          0          0 

1648.5      0.0     113          0        113 

1649.5     -1.0       0          0          0 

1650.5     -1.0       0          0          0 

1651.5     -1.0       0          0          0 

1652.5      0.1      58          2         56 

1653.5      0.1     293         11        282 

1654.5      0.1     331          7        324 

1655.5      0.8      26         13         13 

1656.5      1.6      15         13          2 

1657.5      0.1      39          4         35 

1658.5      0.0      23          0         23 

1659.5      0.0      80          0         80 

1660.5      0.2     294         47        247 

1661.5      0.1     207         20        187 

1662.5      0.0      51          0         51 

1663.5      0.0      65          0         65 

1664.5      0.0      50          0         50 

1665.5      0.0       8          0          8 

1666.5      0.0      93          0         93 

1667.5      0.0     161          1        160 

1668.5      0.0     144          0        144 

1669.5      0.0     182          0        182 

1670.5      0.0     136          0        136 

1671.5      0.1     279         27        252 

1672.5      0.1     199         11        188 

1673.5      0.0     230          0        23 



                 Obs. 

Year      G.C.   Days       AD      NAD 

1674.5      0.0     126          3        123 

1675.5      0.0     193          0        193 

1676.5      0.3     225         44        181 

1677.5      0.1     197         10        187 

1678.5      0.1     363         18        345 

1679.5      0.0     167          2        165 

1680.5      0.1     362         22        340 

1681.5      0.0     360          7        353 

1682.5      0.0     177          1        176 

1683.5      0.0     222          0        222 

1684.5      0.3     263         72        191 

1685.5      0.0     200          0        200 

1686.5      0.1     229         15        214 

1687.5      0.1     222          9        213 

1688.5      0.1     246         18        228 

1689.5      0.0     257          5        252 

1690.5      0.0     288          0        288 

1691.5      0.0     282          0        282 

1692.5      0.0     244          0        244 

1693.5      0.0     263          0        263 

1694.5      0.0     279          0        279 

1695.5      0.0     335          4        331 

1696.5      0.0     267          0        267 

1697.5      0.0     266          0        266 

1698.5      0.0     250          0        250 

1699.5      0.0     284          0        284 

1700.5      0.0     254          9        245 

 



Comparison of H&S Group Counts and  Clette et al. Group Counts 

         For 1750-1880 overlap, <Clette et al.> = 1.43 X H&S  

Clette et al. (2014) 

Hoyt & Schatten* 



Average the two values for  1750-1880 & 

  Multiply by 12.5 to convert to Wolf SSN  



Preliminary Wolf SSN, 1610-Present 



Comparison of Wolf Number  with RI (Brussels) 



Justification for increasing the H&S Group SSN 

                  by ~50% before ~1880 



298   1.117    .090    WOLF, R. ZURICH (1848-1893)                        

299    .937    .057    GREISBACH, T.J., ENGLAND                

300    .758    .020    SESTINI, GEORGETOWN   

...                   

336    .796    .049    AGUILAR, MADRID                         

337   1.021    .063    MONTHLY WEATHER REVIEW                  

338   1.094    .016    WOLFER, A. ZURICH (1880-1928) 

K          1σ               Observer 



The GSN need to be increased by a factor of 1.64 (±0.15) prior to ~1880 unless  
the relationship between rY and GSN changed dramatically around that time. 
 



Preliminary Wolf SSN, 1610-Present 





H&S GSN 
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1749-1880 


