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should be made, as it is, at  tlie end of the 
chapter on time and space. Rut, leaving 
aside all captious criticism, it is safe to say 
that ' Properties of matter ' is one of tlie best 
introductory text-hoolis of physics of which 
we are as yet possessed. 

Whether the lectures on - Recent advances 
in physical science ' can be used in the class- 
room, may be questionecl. Of the value of the 
book for collateral reading, there can be no 
question. This is well eno~lgh shown in the 
fact that we now have the tlrird edition. The 
desire to deduce much of onr knowledge of 
physical principles from Newton's writings is 
apparent on many pages of the book, and has 
given rise to a discussion which is referrecl to 
in the preface. 

The Practical physics.' of which we are 
promised three volumes, -the first only giving 
an nccount of general physical processes, -is 
intendecl as a guicle fo12 laboratory work. The 
explanations are clear, ztncl tlie matter ancl 
instruments referred to are such as oile ac- 
tually meets i11 practice. The boolr is given 
up to a clescription of the ways to measure 
length and mass ; the determination of density ; 
the testing of the laws of elasticity, tenacity, 
and capillarity ; aiiil the ~neasurement of at- 
mospheric yressure, time, and the force of 
gravity. At the end is given an appentlix on 
the selection, conduct, and discussion of op-
erations suitable for the physical laboratory. 
The other \,olumes planned are to be devoted 
to electricity and magnetism, nnd heat, light, 
and souncl. I t  is to be hoped that the suc-
ceeding \,olnines may equal tlrat already pub- 
lished, is the best book, for its purpose, 
we know of. 

The school worlcl is certainly to be congrat- 
ulatecl on the adclition to its liternture of two 
such boolis as ' Properlies of matter ' and 
'Practical physics. ' 

JIETHODS OF BACTERIA  CULTU12E. 

TKE neetl of a book in I~Cnglish, giving in- 
formation as to the bcst methods of bacteria 
culture and observation, is a grorviiig one ; and, 
before opening the work r~nder consideration, 
we were led to hope that it would fill, in 
a satisfactory manner, the vacancy that ~iom 
exists. 

We are disappointecl in i t ,  llonrever, aucl for 
these reasons. A large nrrmber of inethods 
and materials are described, staining-fluids are 
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given, and authors mentioned ; but the whole 
is throw11 together with little or no criticism, 
and tlie heginner is as likely to adopt the 
wrong as tlie right method of procedure. PQP-
ticula~,ly is this tlie case in that portion of tlie 
book giving the inethods of staining the bacil- 
lus of tube~,culosis. These inethods have been 
pretty wcll tested ancl sifted out ; and there is 
no reason why they should all be given a t  
length, with 110 more criticisn~ of their value 
than me find here, As far as illrestigation yet 
shows, Koch's or Ehrlich's metlrods are the 
ones which are to be absolutely rel~ed upon. 
Gihbs's double method of staining is absolutely 
worthless, as the author should Irnow. 

'l'he preface to the boolr states the author's 
hope that it will be of \.alae to "American in- 
vestigators, and assist them in ailding their 
share . . . to the mass of facts concerning 
bactcria; " but surely i t  would lravc aided the 
student still more if he hacl been informcci that 
all the materinls for cultnre-lneclia ancl staining- 
flnicls can be obtained in tliis country as well 
as abroad. 

The form of the book, being of thick paper, 
and opened with difficulty, is exceedingly 
inconveniciit ; and we czinnot coi~cleinn too 
strongly tlie fact that over one-thircl of the 
space is taken up by the references, mhich are 
printed in the saine type as the text. 

T I f E  PER dlIrl N REP TILES  0F BOH EiilIA . 
OF this excellent wol-B, we have now before 

us the first volume, and the first part of the 
second one, containing the Stegocephali Cope 
(Lat)yriiitliodo~~tiaautorum) ; in all, tn o hun- 
dred and fourteen quarto pages test ,  and sixty 
plates, some of them folding. The present 
woili is not only the best eler  giteii 011 the 
snbject, but one of the most valuable pnblica- 
tions which has eyer appeared in paleoutology. 
The Lyell prize, anarded to the autlior 1)y the 
Geological society of Lontlou, is one testi-
inoily t o  its excellence. The plates are among 
the best me have ever seen, ancl were all clrawn 
by the autlior himself. 

After an shoniilg the geologi- i~ltrodactioi~ 
cal position of the Sossils, a l)reliminarg r e ~ i e w  
of tlie fossils So~~ild is given, nllich coilsist of 
the Colloning species : btegocephaii, 43 ; Ilip-
noi. 2 ; Pisces. 31 ; Insecta, 1 ; Arachnoidea, ? ; 
&Iyrial~oda,3 ; Crustacea, 5 ; Molluscs, 1. 

This is follon-ecl by a detailed history of the 
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different systems proposecl. for the labyrintho- 
clonts, forming a very convenient compilation 
for the student.  T h e  rest of the book is  cle- 
voted t o  descriptions of the different families 
of the Stegocephali. The  author conelades 
that  the paleontological material is  still too 
meagre t o  venture on a genealogical table, bnt  
promises t o  offer a comparative discnssion a t  
the end of the whole worlr. 

The  first part of the second volume con-
tains the Denclrerpetonclidae, Diplovertebridae, 
Arcllaegosauridae, Chauliotlontia (Miall),  ancl 
Melosatlriclae. I n  t l ~ e  beginning we find the  
remarliable note, tliat i t  is  clifficult to  accept 
Cope's division into Rachitorni and Emholom- 
eri, based on the characters of tlie vertebrae, 
because both kinds of vertebrae (rachitomons 
and embolon~erous) can he founcl in  tlie sanic 
animal. The  ernbolonierous form seerns to  be 
developed in tlle caudal, the rachitomons forrn 
in  the thoracic, region. 

T h e  question whether the hypocent r l~~nor  
tlie pleurocenlra constitutes the base of tlie re r -  
t e b ~ a  is clccided by Fritsch in  the f o l l o ~ i a g  
way : il normal wr tehra  with one centruni 
never can be forrned f ~ o m  a rachitomons w r -  
tebra, bnt only an e~nbolomerous vertebra mith 
two disks. Tile rachitomous form prepares the 
embolomelous, and i t  is not surprising that  
both forms exist in the same animal. 

T h e  followi~ig parts mill contai~i  the fishes 
and  arthropods, anti in the final par t  tile gen- 
eral conclusions will be given. 

Finally, i t  shoultl be ~nent ioned that  galvano- 
plastic copies of thirtx-five Stegocephali h a r e  
been preparecl by the author, which cannot he 
distinguished from the originals. They are ob- 
tainable a t  the low price of fifty clollars from 
the author, 35 Brenntegasse, Prague. 

PRACTICAL BOTANY. 

TEACHERSwho carry their classes heyond 
the elements of a~ ia l j t i ca l  botany fincl the 
number of arljuncts a t  their disposal increau- 
ing rapitlly, so  far, a t  least, a s  l~istolopy is  
concerned. Beside general test-hooks of all 
grades, anti the treatises, large ant1 sm:~ll,  ou 
the  methods of inioroscopical ~ o r l i ,  explicit 
directions for the study of cornlnon represen- 
tative plants are now p ~ ~ b l i s l ~ e d  in several lan-
guages. 

S o  far as  a short course is concerned, the 
colwse of pprartical in8ruciion i n  bo8nxy. By  P.O.Eo~rax ,  
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demand for laboratory directions is  already 
well met by t l ~ e  b o t a ~ ~ i c a l  portion of Huxley 
and Martin's ' Biology,' which any capable 
teacher can bring to (late by a few lectures, 
and supplement by synopses of work for a few 
xdclitional plallts, like Spirogyra, Aspergillns, 
ancl Penicilliu~n ; and i t  is donbtful if many 
courses offered in  America are comprelleasive 
enough to w a i r a ~ i t  carrying this part of the 
worli further. Ye t  t o  students who hare  time 
for additional work in this direction, without 
the knowledge requisite for carrying i t  oa  in- 
clependently, tliis little book of Mr. B o ~ e r ' s ,  
wllich owes its origin to  the same causes tha t  
produced Rus ley  and Martin, will proye eu-
ceeclingly rlsef~11. I f  i t  cannot be said to  equal 
Strasbnr.ger7s ' 13otanisches practicnin,' it llas 
the merit of being in English, and hears evi- 
dence of careful ~ v o r k r n n ~ ~ s h i p  every page, on 
while it  is s e ~ ~ s i b l y  bountl for laboratory use. 

NOTES A1ATD 1\7EM7S. 

TEE vessel Alert, sent to visit the statiotis es-
tablished last surilnler in a11d en ~ o u t eto IIudsoil 
Bay, has bee11 obliged to return by reason of the 
prevalence of pacli-ice, the exhaustion of their coal, 
ancl certain damages sustained. She will start again; 
bnt those interested in the cotrinlercial route v i c ~  
Hudson Bay to Manitoba are niuch disappointed; 
and the retur11 is gerlerally regarded as evidence tha t  
such a route would be even nlore precarious ancl un- 
certain than its opponelits have claimed. 

-Dr. Elliin, in  charge of the helion~eter of the 
Yale-college observatory, has been engaged for nearly 
a year and a half past in measuring the group of the  
Fieiades, liis original plan being to ~neasure with this 
instrur~~erit  measuredthe same stars wl~icli Bessel 
mith the Iiiinigsberg l~eliometer about fifty years ago. 
Dr. Ellrin has talren advantage of all tlie irnprove-
ments i l l  the instrument and the neth hods of using it 
which have been developed in the last half-ceutary; 
ar~cl, iri addition to the successful carrying-ont of his 
carefully elaborated plarl of triangulation, he has also 
been able to extend his worlr to a large number of 
stars wliich Gessel clid not measure. The positiori- 
angle a t ~ d  distarice of the Bessel stars from the large 
star Alcyorle are incl~~clecl in the morli. The results 
of tltis very valnable work caririot be fully tJiscussed, 
and prepared for poblication, until tlle positions of 
certain stars of refererice have been obtairieti from the 
work of other observatories where they are norv beit~g 
dct,errriined. Dr. Elirin has also obtainetl rrieasnres 
of the distances of a ~ iumber  of craters on tlie nioon 
from neighboring stars, on thirty-six nights, Ilear tlie 
tirnes of first and last qnarter. The positions of these 
craters on the moon itself have been determined ; also 
Series of nleasul.esmade of tile diameters of venus,of 
the outer ring of Sattirn, and of the satellite Titan 


