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FOSSIL BOTANY. 

Cours de botanique fossile fait nu Muse'um d'liistoire 
naturelle. Par M. B. RENAULT. 281ne annde. 
Paris, Afasson, 1881. 194 p., 24 pl. 8O. 

INthe first volume of this re~narliable \~,orli, 
which was reviewed in this country a year 
since (I'roc. Amer. phil. soc.), the author has 
exclusively considered the Diploxyleae, and 
given the history of each of the families of 
that class, -the Cycatieae, Zamiae, Cycailos- 
yleae, Corclaiteae, Parosyleae, and Sigiilariae. 
As  the questioii of the relatioii of the Parox- 
yleae and Sigillarine is of the greatest impor- 
t ame  for the history of the evolution of plants, 
it  has been cousiclered again in this year's 
course, though, in tlie preceding, the structure 
of the Sigillariae had been alreacly esa~iiined. 
The author therefore proposes to study the most 
highly organized vascular crgptogams, and to 
search by studying the anatonly of the stems, 
the branches, ancl the roots, if, as has been as- 
sertecl, any of them, at a certain point of tllcir 
esistence, take on the l~henoga~nic character so 
distinctly that a separation of there two great 
divisions becomes impossible. 

The essential characters of the vascular cryp- 
togams to be examined arc presentetl in a 

and the description of the species, are given 
in chapter 6. The anatomical structure of 
Sphenopliyll~im is discussecl in chapter 7 ; the 
v-oody axis is always full, not hollo\v, and 
inflated at the articulations only when a branch 
is formed ; the sterns, tlie leases, the bark, the 
roots, the fisuctification, are treated. 

JITitli chapter 8 begins tlie treatmelit of the 
cryptogainous isosporcs, ~vh ic l~  sum-may be 
marized as follo~vs: Eqoisetaccae. -The liv- 
ing plants of this family hare only one kind of 
spores ; esainiiiation of' tlie sterns and other 
organs. Astero~~hyllites.-Tiges, branches, 
ancl principal species described ; two forms of 
fructification ilescribed (TVolkmannia ancl 31%-
crostachyt) . Chapter !1. Annnlariae. -De-
scription of the clifferelit organs ; stems, 
branches, and fructification; and of the spe- 
cies. Chapter 10. Fractificatio~i of Annu-
laria, consiilcrecl with species of nnccrtaiii 
relation (13rnclimnnnia anrl Cingularia) . This 
c h a ~ t c r  ends xitli a cornpz~ratiye table expos- 
ing the characters of the Asteroplij lliteae and 
the Annnlariae. Chapter 11 contains clescrip- 
tioils of tbc genera Schizoneura, Pl~jllotheca, 
and Eqnisctr~m. Nine species of Schizoneura 
and In entx of Eqnisetum are descrii~ed, lioile 
from the paleozoic formations. The genus 
Calamites and its clifferent organs are described 
in chapter 12.  

The conclnding chapter contains a table 
showing the different f'orniations v~here the 
plants described in the ~ o l u m e  have been ob- 
tainecl. The true Equisetaceae (lo not appear 
lower than the trias. The range of Astcro- 
ph~-llites,Aliiilnlaria, Calamites. ancl the liyco- 
pocliaceae, is froin the upper Permian to tlie 
culm or suhcar\)oniferons measures ; that of 
Psilophitum is in the Dcronia~i and upper Si- 
1nri:tn. The vol~iiilc e~icls vitli consicleratioiis 
on the distribution of the plants, on tlie 
climate as indicated k)y their nature, ancl on 
certain organs which may be uscfi~l in classifi- 
cations. It v,ould be useless to eulogize this 
csct~llentn-ork, \vhich is illnst~atecl with twenty- 
three s111c1icli~l plates. 'rhc above sluiniiiary 
snlficiently slion s its importance. 

A NEW CALCULATION OF THE ATOlVIC 
PVEIGI5TS. 

Die atom(-/ewichte rier elemente, aus den originnlxalilen 
neu bereclinet. Von Dr. ~ J O ~ H A ~ ~  und~ I E Y E R  
Dr. ICARLSEUBERTLeipzig, 1683, Breitko~f 
$ HBrtel. 246 p. So. 

THEgreat importance to chemistry of an 
exact k~iowledge of the atornic weights is well 
illustrated by the recent activity of chemists in 

table. Tliey are divisible intb two pron~inei~t  
groups : lo. The Lycopodiaceae and the Iillizo- 
carpeae, which arc lleterospores, though some 
Lycopocliaceae are both heterospores and iso- 
spores ; 2". The Olhioglosscae, the Eqnisc- 
taceae, and the ferns, nhich arc isospores. 

'rlic first group of the Ilycopodiaceac is that 
of the licpidoclciiclrcac. begiiini~lg in the first 
chapter with the gcner:l I'silopliiton ant1 Lepi- 
clodcnclron. Chapter 2 esaniines in  detail the 
anatoniical strncture of three types of Lepi-
doclenclroii ; viz.. 1,. 1<1~iodtrnincnse, L. IIar-
courti, and L.  Justieri. Chapter 3 rclntes to 
the aiiatoiily of the fructification of Lcpiclo-
dendroll or to the Ilepiilostrobi. Chal~tcr4 
gives a brief exailiination of' the cha~.acters of 
the other genera referrecl to the Lycopodiaceae. 
Chapter 2 compares the distinctive c1i:tracters 
of Sigillaria and Lepidodendron. the cliffrr-
caces, after discussion, being set fort11 in a 
comparative table ; the Sigillariae being recog- 
nizecl as related to the phenogamoas plants, 
and the Lepidode~iclreae to the Lycopocliaceac. 

T o  the Rhizocarpeae belong, a t  tlie present 
cpocli, tllc genera Pilularia, Mal-silia, bnlrinia, 
and Azolla. Of these, no renlairls have been 
h a n d  in the carboniferous ; but specirs of the 
genera Sagenaria and Spl~enophylluni seem to 
be related to this family. The history of the 
genus Spi~enophyllurn, as heretofore known, 



that line of in~estigation. About two rears 
ago, Prof. G. F. Beclier prtblishecl iiis .Di-
gest ' ; a year 1:~ter illy 01%11 ' 'IZecalc~~latioi~ 
appeared ; and now conies a third volume on 
the subject by Professor Idotllar Illeyer nild 
Dr. ICnrl Seubert of 'I'iihingen. 

A cornparison of n c ~ ~tlris vc-~orl; wit11 the 
other two s h o ~ ~ s ,  that, in general tcnns, it is 
interinccliate bet\5t.cn tliein iil its cll:zractcr. 
Hcckcr collected the clat:~ re1:ttive to atoinic 
weights, urld brought them iuto systematic 
shape, but :rtteml~ted no tllorouo.ll rccnleiiln- 
tion. Mcj er anif Seubert clasqib and recal- 
c n l ~ t e  the l~t11,lisliecl weigllings. :~nci m:llie 
many mlunbIe reiiuctions of q)l)areiit ~veights 
to ttbsolntc~ or racuri?li siniidnl-;is ; I~lit, vitll n 
few excegtions. they do not attempt to combine 
tile n ork of clifferent ill\ cstig:ttors, ant1 tiley 
reject the t net hod of lcast Lcluares as i1r:tpplica- 
ble to tile da t :~  at Ilaiiil. N y  onrn cffort wns 
to retluce dete~ininntions as far :LS po~sibie to 
corninon st;undnrtls. to conlbinc all biniilar clntn 
into gellei a1 Irieans, :~iirl to compnte lioin all 
the e\idci~ce tllc ~iiost probable values for the 
atoinic -cr eights of the tlifferelzt elcmcnts. 111 

so  doing. 1applictl the inethod of lctlst squares, 
and I set. as yet no reason for cliscrediting 
that ~iiaiiirer of cliscnr~ion. Each of tile three 
volmlles fills a clefillite place ; and, ill a i y  future 
re\ ision of t11t~ fielcl, each 7%-ill he fo~ind a use- 
ful supl~lwnent to the others. 

111 general, the lesults obtztincd b j  AIeyer 
and Seubert differ bnt sliglitlg from mine. I n  
comparing the eto~llic r~eights of sixty-six cle- 
m e n t ~ ,  the clifference betwcei~ tile two recelcu- 
latioils fall3 nitllill a tent11 of n nilit in thi1.t~- 
swen cases. nncl is greater than a, tent11 in 
twenty-nine ; but among the latter are fortnd 
rilost of the rarer ant1 less perfect!) know11 
n~etals. 111manj i r~~ tanccsthc differences 
stre drre to a trifling filildamental difircizce ill 
the v:tlue nssignctl to oxygeii. 'I'lle Me\ er- 
Seabcrtx 31uei~0=15.!16 ;nii1teisO=l5.9(i33 : 
ancl this qlight valintion ill the thircl ai~cl fourth 
decimal places son~etirnrs is mi~ltipliecl nmong 
the higher atomic neight3 to nn apl~rcciablc 
arnonnt. \J7I-hcre the tmo rec:llculatioiis :rgree, 
they serve to corrfirru each other : ~ulirxre Ihey 
differ. thr- i~rclicate tile iinportant fields fix 
further in\,rstig:ttioii. Xost  of the ditErences, 
howc~ver. are rnniilly tine to tlifercncci ill the 
manner of cornl-t~~t~tioii. 

111 bonie rc>ipects ille new recalcnlatioi~ is 
open to criticism. It~asinucii as J I q e r  ailel 
Seubert rarelj attempt to comk~ine the i~xrnilahle 

it preference over all the others. 'This they do 
~ i t l i o u t  assigning reasons for their c*hoice; 
and sucil a lack of critical statement is nluch to 
be regretted. Again : the arrange~nent of the 
materi:il is inconl~enient, notnrithstnnding the 
h c t  that there is a R-ell-clnssiiied ~ i ides ,  both 
for elements a i ~ d  for antllors. For euamplt : 
alrnniiinrn, iiistcatl of heing tliscrlsseil in a 
clirisioil )27' itself, is trcntcd in separate ratios 
on pp. 22, 23, 83. 139, 151, nntl 193 ; and 
a con~parison of tile results of cliffercnt in-
restigations i.; thus reildered :t very trouble- 
sorue mnttcr. 

Some onlissions arc note\rorthy, ai~cl seem 
ditficnlc to explniil. Suclr, for esainl)le, arc 
C:!eve7s dctcr~llinntion of the atoinic ~rt>ight of 
scandium, Julius Tl~onlsen's s! lithesib of' wat cr, 
ancl Russell's IIJ-drogen .;eiie5 for cohxlt and 
nickel. Itussell's nrorli 011 the oxiclcs of these 
~netals is g i ~ e n ,  :tnd Iris rewilts recc.ire final 
accel~tfii~ctl: l ~ n t  nllelein I l l y  are 1wcfer:~'ole 
to tllosc of Lee is riot stateti. hnotlter curious 
set of' ornissions occurs rurder :intinion.\.. Hcre 
are cited Professor ('oolte79 lnttlst bron~ide 
series. aucl his set of results comparing the 
tris~rll)hictewith the cl~loricle. l3at his synthe- 
scs of sulpllicle from tlie rnet:~l, a ~ l d  liis v:~ln-
xl~le iodide series. are altogetl~er ignored, -nhile 
his e:trlier bromiiie series barely reccives men- 
tion. Fin:tll,v. nothirig is saicl concerning 
T)nmas' inrestigrations 11po11 the occlilsion of 
osFgen by silver, nlthouph no rccalculntioiz 
of the atornic weights cnn safc>lg ignore so im- 
portant a factor. P.W. CL-~RKB'. 

W I L D E R  ANT) GAGE'S  INTRODUCTION 

T O  B &-A I'0,WI'. 


dnntomical technology rrs applied to file domestic cat : 
an ir~trocl7icfionto /human, ueteririnry, and cornpara-
t i ue  unntonty. By  I3vn~r B. S.,G. WIL~ER,  X I  I>., 
and SIJIONH. GAGE, B S. New York and 
Chicago, A. S. Bornes & C'o.. 1582. 25+ 575 p. 
1 6 O .  

Tals book tile authors state to have grown 
out of their needs as instrnctors of st~ldents 
preparing for practical n-ork in h ~ ~ m a n ,  .r eteri-
nary. or com1)arntive anatomy. 'l'o students 
of tile first nud secontl of the al)ovc clnsses 
t h e  i3 no doubt it nil1 provc extremely use- 
ful. I t  ici probablg caorroc2t lo ~ : L J - ,  that, al-
thong11 contnining n good c7e:ll of irrelevant 
matter. nild blelnished 1)g the uiinrcessarily 
e\;tensi\re enlploj-incnt of :I novel tcrmiiiologj , 
it containb far the best bet of directioils 

data, tlicy are, perforce, c+oinljellcti, ill de~lling for the dissection of :% mainnla1 I~elo~r. inman 
with each eletnent, to selt~ct Illore or less nrbi- the scale. ever pnhlisl-ted for the nse of that 
trarily tlir. reinlts of one investigntion, aiid give large class ~viro prefer or are coinpc~llecl to cilter 


