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his other continental correspondents. There 
are none to Agassiz, with mhom he mas in 
correspondence. I t  is to be hoped that in 
another eclition some of these omissions may 
be suppliecl. Tlieg afford the best kc j s  to thc 
history of scientific opinions in the ~igorous  
years of this century that have yet been given 
to us. Unfortunately, the most instructive part 
of liis intercourse, that with his companions 
in his ow11 society, did not, of course, find 
this form of expression ; but tliere is enough 
in these two vol~imes to show the peculiar 
charm of his character and to exl)lain his wide 
influence. I t  has been the good fortune of the 
writer to use the Principles for nearly twenty 
ycars as a ' compend ' for lectures to a class 
of unirersity students. The beauty of their 
spirit has serred to enchain near a thousand 
stuclents in the study of the science, while 
the recollection of iilstructire days with their 
author has freshened the labor of teaching. 
His was a pure, strong spirit, well pictured in 
his own charming accoulit of the spirit of man, 
as free :-

" ire per omnes 
Tcrrasque tractusque maris coelumque profundum." 

ASTRONOIItlCAL LITERATURE. 
BibliograpAic ge'nhalc de l'astronomie, ou Catalogue 

mdhorliquc dcs ouvrages, dcs lnhnoires ct dcs obser- 
vations astronomiqucs, public2 depuis l'origlnc de 
Z'imnprimerie jusqu'cn 1880. Par J. C. HOUZEAU 
et A. LAPTCASTER.Tome Second : Mdmoircs et 
notices inshis duns les collections acadhniques et les 
revues. l e r  fascicule, d6c., 1880; 2e fasc ,mars, 
lS81; 3e fa~c.,~]uin, 1881; 4e fasc., avril, 1882. 
Introclnction, (.), 1882 [the whole volume con-
sisting of 2,225 col., or about 1,100 p.]. 1. so. 
BEFORE the publication of this nrorli-, tliere 

were three general scientific bibliographies of 
importance to astronomers, -Reuss' Reperto- 
rium, the Royal society's Catalogue of scien- 
tific papers, and Poggenclorff's Handworter-
buch. The first two related only to memoirs. 
anc2 not to separate books : the third included 
the most important books ancl menioirs of 
each author. Reuss (vol. T'., Astroiio~nj) was 
very far from complete to 1800 ; the IZoyal 
societfs cataloglie omitted whole series of 
jo~irnals from its 11la11, so that the work of 
RIM. I-Iouzean and Lancnster has over forty 
per cent more entries for the corresponcling 
period. Poggenclorff's excellent work will al- 
n7ajs be useful. Of special astronomical bib- 
Iiographies there are several ; the two most 
important being Lnlande's ancl the Cata!og~is 
libror~ul~nof tlic Pulkova observatory. These 
will always hare a peculiar ralue ; but for 

practical purposes tliesc and almost all other 
special bibliographies will be superseded as 
soon as M. Houzean's worli is coinpletecl. 

Vol. ii. (the only one j e t  l~ublished) con- 
sists of references to all memoirs, etc., in the 
transactions of learned societies aud in jour- 
nals. These are classified by subjects, -
soniewhat minutely, as may be seen by the 
following extract, which contains a11 the diris- 
ions of celestial mechanics :-

SECTIONV.-Jf4caniqzte celeste. 
~EOT. Page. 
1. L'attraction en ge'neral, sa cause; le mouve- 

ment d'un corps sous son influence . . 527 
2. T11Borie gBn6rale des perturbations . . . 539 
3. Perturbations principales des grandes pla- 

nbtes . . . . . . . . . . . . . 5G4 

4. Theorie des satellites . . . . . . . . 569 

6. Variations sBculaires des orbites des pla- 

nbtes . . . . . . . . . . . . . 572 

6. Masses des planktes . . . . . . . . 578 

7. Stabilite du systbme plan6t&ire . . . . . 579 
8. ThBorie do la lune . . . . . . . . . 582 

9. Attraction des sph6ro'ides . . . . . . . 599 


10. Rotation et figure des planhtes et de leurs 
atmosphbres. . . . . . . . . . . . 608 


11. ThBorie de la precession et de la nutation . 622 
12. Theorie de la libration de la lune . . . . 625 
15. ThBorie des marees . . . . . . . . . 626 

14. La maree et le rotation du globe . . . . 634 

The authors have added to re ly  many of 
the references a brief note of the coiiteilts of 
the paper. These notes will often appear too 
brief and inexact to the specialist in each de- 
partment (who will, however, be grateful for 
them when he is looking up some unfamiliar 
subject), and i t  would not be hard to find some 
misconceptions recorded in them ; but they 
double the value of the booli to the worlting 
astronomer, and are priceless to the pupil. 

The best inclication of the way in which the 
work is done is to be had by quoting one or 
two extracts at  random :-
"BAILY (I?.) : On a remarkable phenomenon that 

occllrs in total and annular eclipses of the sun. 
Londres, MAS., X, 1836, 1. [etc.] Les grains 
blancs, le peigne et la goutte noire." 

''Wurtx: BIerlinr. Ba J, Sup, 11,. 1795, 4. Diam. . - .
apparent."

"SECCHI,A. Saturne, Le soleil, [etc.] p. 395, avec 
1dessin, p. 255.', 

It may be noted here, that there are only 
some score of drawings of Saturn referred to : 
the list might be trebled easily. The registers 
of authors, etc., are most full and raloable ; 
ancl every aid is provided for a quicli consulta- 
tion of the autliorities. 

I t  lias beell consiclered necessary to limit 
the scope of the work to astrollonly proper, 
and sometimes this limitation is quite incon- 
venient. For example : measures or compu-
tations of the co~npression of the earth deter- 
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mined by geodetic methods have been excluded Annuals, reviews, ancl journals, which have 
(and also ineasures of arcs of the meridian, furnished more than a hundred articles, follow 
length of seconds-pendulum, ctc.) ,while only in thc order of importailce :-
those deterlninatioi~swhich are astronomical . . . .in their essencc are given. Astronomische nachrichten (99 vol.) 1,918 

some this produces strange lacks, Berliner astronomisclrev jahrbuch (107 vol.) . 596 
Eug!ish mechanic and world of science (32

get it is probable that no better plan could vol.) . . . . . . . . . . . . . .  841 
have been chosen. Even in bibliography it is Wijchcntlicl~eunterhaltunge (Jahn),  contin-
necessary to stop somewhere. ued in the Wocl~enschriftflir 

astronomie (Heis, Klein), (34The introduction, of eightynine pages, is the 1 . . . . . . . .  637 
most generally interesting portion of the work, The pl~ilosophicalmagazine i176 vol.) 650 
as the statistics of astrol:omical bibliography Tile astrononlical register (1s ~01.1. 623 
(only of memoirs, etc., not boolrs, be i t  re- Co"naissance des temlls (123 ~ 0 1 . )  524 

membered) are here discussed. Monatliche correspoudenz (Zach)( 2 i  . . . . . . . . . .vol.) 411 
Some thirty thousaild original ai-ticles are The American journal of science and . . . . . . .referred to in this volume. Leaving out the arts (120 vol.) 391 

unimportant ones, the rest are divided as to giie(4i3$p(i): : ; : : : : : Si:language as follows :- Histoire des ouvrages des 
svavans (24 vol.) . . 301

French . . . .  5,991 Dutch. . . . . .  85 ~~~~~~~~~~d~~~~astrono-
English . . . .  5,809 Danish . . . . .  39 mique (zach) (14 vol. 
German . . . .  4,438 Spanish . . . . .  29 . . .Italian 791 Portuguese 

e t  1call.) 260. . . .  . . . .  
Latin . . . . .  547 Polish. . . . . .  2; Annalen der pllpii una 

chelnie (171 vol.)
Swedish . . . .  118 Bohemian . . . .  6 ~~~~~~l des savants i19i 
Russian . . . .  89 Hungarian . . . .  6 vol.), . . . . . a 189 

Latin clearly is of secondary importance $ ~ ~ { ~ ~ ~ f ; ~ ~ ~ o l ,: iz 
only, so far as works published in journals, Astronomisches jaltrbt~ch 
etc., are concerned. French and English are Gruitlluisen) (11vol.) 139 
sf  capital importance ; German follows harcl Cosmos (3S vO1.) . . 118 
upon ; Spanish and Polish arc of the least sci-
entific value, especially if one takes into account 
the populations using the various tongues. 

The most vduable collections for an astro-
nomical library are, in general, those contain-
ing the most references. The number of ref-

CUKYE OF PBEQUENCY OF ASTRONOXICAL PUBLICATIOKB, A.D. 1660-1880. 

Montllly notices of the royal astronomical soci-
ety (40 vol.) . . . . . . . . . . .  1,573 

Qomptes-rendus de l'acad6mie des sciences de 
Paris (93vol.) . . . . . . . . . .  1,481 

Histoire de l'acade'mie des sciences de Paris 
(107 vol.) . . . . . . . . . . . .  779 

Philosophical transactions of the royal society . . . . . . . .of London (169 vol.) 551 
Memoirs of the royal astronomical society (45 

vol.) . . . . . . . . .  309 
Proceedings of i h e  rovai society of 'london (28 

vol.) : . . - . . . - . . . . : .  222 
Reports of the ~1;it ishassociation for the ad-

vancement of science (47 701.) . . . .  203 
The selenographical journal ( 3  vol.) Viertel-

jallrsschrift der astronomiscllen gesell-
sellaft (14 ool.) . . . . . . . . . .  147 

Bnllet.ins de l'acade'mie des sciences de Eelgique 
(72  pol.) . . . . . . . . . . . .  189 

Bibliographie astronomique, Lalarlde ( I  701.) . 119 

The number of articles published per decade 
from 1601 to 1880 is as follows :-

This is a condle~~sationof a inore extended 
table (by years), which is better exhibited in 
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the accompanying figure of tlie curve of fre- 
quency of astroaon~ical publications. Sotice 
in the curve the dates of the discovery of Nep- 
tune (1846), of the transit of Venus (1874), 
of the French Eerolution (1794), of the Tars of 
Napoleon (1815), etc. 

The number of authors per century is : -

The number of articlcs per century is :-
1601-1700 . . . . . . . . . . 396 
1701-1800 . . . . . . . . . . 3,470 
1801-1880 . . . . . . . . . 18,970 

The proportion of articles per author is : -
1600-1699 . . . . 4.5 articles per author. 
1700-1799 . . . . 6.1 " " " 

1800-1580 . . . . 6.6 " " " 

The followir~g list of authors n~ho  have fur- 
nished Inore than a 
its own lessons :-

1. Secchi . . . 
2. Lalande . . 
3. Zach, F. X. he. 
4. Bessel . . . 
5.  Flamniarion . 
6. Birt . . . . 
7. Proctor . . . 
8. Gruithuisen . 
9. Faye . . . . 

10. Madler . . . 
11. Le  Verrier . . 
12. Cassini, J. D. . 
13. Wolf, R. . . 
14. Laplace . . . 
15. Airy . . . . 
16. Bode . . . . 
17. Lockyer . . . 
18. Encke . . . 
19. Arago . . . 
20. Delambre . . 
21. Heis . . . 
22. Euler, L: . . 
23. Hansen . . . 

hundred articles conyeys 

I'er year. . 10.9 . 4.6 . 5.3 . 5.8 . 11.1 . 8.3 . 10.5 . 5.2 . 4.9 . 4.2 . 4.2 . 3.1 . 3.7 . 2.4 . 2.4 . 2.4 . 6.7 . 2.5 . 2.5 . 2.7 . 3.4 . 2.1 
. 2.1 

It mill be evident that this booli. is indispen- 
sable to every astronomical library; and the 
smaller the library, the more important such a 
work becomes. Much of the material of this 
worlr has been incorporated in another .work 
by 31.IIouzean : Vade-n~ecum de l'astronome, 
Brussels, 1882 ; 28+1,144 p. Sro. 

For each of these morlis, astronomy and 
every astronomer owes a debt of gratitade. 

the origin of the coal such xn array of facts, 
consiclerations, h~pothetical sabjects of in-
quiries, and assertions basecl upon long and 
careful researclles, and these are scattered 
in so inany chapters, that the only possible 
v a y  to give an idea of the scope of the mork 
is to qnote the titles of the essential clivis-
ions. 

The first part considers the botany and 
sti~ttigraphyof the carboniferous formations, in 
seven chapters : lo.State of clisintegmtion of 
the plants; 2". Distribution of the remains 
of fossil plants in the rocks ; 3". Structure of 
coal, and its organic co~nposi t io~~ ; 4". Trualrs 
and stipes i.,t situ; fossil forests and carbonif- 
erous forests, their relation to coal-beds ; to-
pographical circumst:tnces ; 5". Examination 
of the fossil stems and of the lignite, and 
their co~nparison with coal-beds ; 6". Peat-
bogs and other deposits of vegetable matters ; 
7". Critical r e ~ i e w  of the divers theories on 
the formation of coal. 

The second part treats of the physical and 
chemical characters as follovs : lo.State of 
the vegetable reinains in coal; 2". Physical 
properties of coal ; 3". Chemical composition ; 
4". Coml~arison of the characters of fossil 
wood, lignite, and peat ; 5". Circu~nstarlces 
which have fostered the transformation of 
coal ; 6". Conclusions and ~Qsumb. 

Each of the above chapters is subdivided 
into a number of sections, ninety in all, each 
with a title, and a short exposition of the 
contents. From his long researches in the coal- 
fields of Europe, the author comes to the con- 
clusion that the matter composing the coal is 
of vegetable origin, derived from plants gro~v11 
in  situ,rapidly decomposed under atmospheric 
influence, more slomly trailsformed by macera- 
tion, ant1 later mashed out by torrential floods 
of rain, transl~orted and cleposited in deprcs- 
sions or basins surrounded by swampy forests, 
-the coal, in his opinion, being the result of 
stratification like the rocks. Besides the many 
other objections which could be made against 
this theory (a theory suggested to the author 
by tile small areal surface occupied by the coal- 
cleposits of France) nre may mention tlre vide 
extent of the American coal-fields, and the 
continuity of some of the becis n~hieh cover 

EDWARDS. HOLDEN. 

7'HE FORMATIOAT OF COAL. 

Alemoire sur la formation de In houille; par Grand'-


Eury. 1S82. p.1 'pl. ''. 

THISmork of Grand'Enry, reprinted from 

the Annales des mines for 1582, exposes upoa 

areas of m a w  hnndred square miles, as suf- 
ficient to con~rndict the asBertions of the dis- 
tinguishecl author. Kevertheless, the boolr 
is very instructive as exposing a mass of 
facts concenlillg tile divers phases of a for-
mation, which, though often consiclered by 
science, are still, some of them at least, unex- 
plainecl. 


