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portiori of the work is more difficult to follow, 
owing to the necessity of subdividing the cross- 
sections, like tlie previous parts of the book, in 
accordance with the limits of the great forma- 
tions. This difEcultg is inherent in the case, 
ancl lies in deciding how to put the diverse 
pllei~omena before the mind in ' natural order ' 
(much-abused phrase). If  nTe follow the geo- 
graphical divisions, there must be a continual 
interruption and resnmption of tlie same geo-
logical liorizon ; ~vhereas, if the geological 
boundaries are alone regarded, the geographical 
continuity is broken. Of the t ~ v o  solutions, per- 
haps the second is the better. Tlie first of these 
subdivisions (chap. i.) is the ' primitive ter-
rane ' (used by de Castro to imply nearly what 
is meant by the archaean of Dana). I t  is very 
iliteresting iu this connection (and not unes-
pected), to find that the upper dirision of the 
' primitive ' consists of tlie ~ o c h e sv e ~ t e swhic11 
occnpy this 1)osition in South \\'ales, the Ap- 
palachian belt, and ia so many other places. 
They are minglecl with chlorite schists ancl talc 
schi3ts o\-erlying the mica schists of Villalba, 
which latter contain biotite, nlusco~ ite, orthose, 
~)lagioclase, ancl two kinds of quartz ; with 
garnet, zircon, sl~hcne, and oligiste as acces-
sories. Gneiss has bee11 observetl by Dr. 
Barrois only in suboldinate thin layers inter- 
calftted aillong the mica schistr. 

'l'he same is true of' the garnetiferons am-
phiholites; but thc difference between this 
Spanish stratigral)hy, and that of thosc regions 
where similar roclis have been obscrvecl in 
America ancl in E~ i ro l~e ,  is, that the series in the 
fol mer case arc concordant. The 1,aureatinn 
n~o~l ldappear, from Dr. Barrois' conclusions, to 
bc wanting in the outcrops of Galicia, :ind the 
above-mcntionecl nicasiires to reprcscnt a great 
dc\ clopment of the EIuronian. The succession 
of Cari~brian beds, both in the Asturias ancl in 
Galicia, he finds perfectly in accordance with 
ISarrandc's views of this part of Europe. From 
a fossil of Archaeocyathus (Billings), character- 
istic of the Potsclam sandstonc, fonnd in the 
liincstones of El I'cdroso, ;\lacPhersou forms a 
col~ii~inin which llc thinks that possibly the 
L~~urent ianis rcprcsentetl at  tllc base by mica 
ancl talc schists, with iutercalatetl limesto~ies of 
vai ious colors, and sonleti~lies fillecl with ncti- 
note (actiiiolitc), ancl, morc rarcly, i~ltercalatccl 
l)ctii of felspathic gmumaclie. 011 this rest 
argillnccous, splcnclcnt, siliceoils talc ichists, 
sometimes containing cliiastolitc; ancl on thcsc, 
three benches of conglomcrates, tuffs, and ar-
gillaceous schists ancl limestones, which he re- 
fers to the I'otsclam sanclstones. 

Followiilg this are dchtails of thc sections in 

the Devonian and carboniferous. 'l'he sixth 
chapter treats of the l~henomena which have 
modified the position of the paleozoic strata 
since these latter have been deposited. IIis 
conclusion is, that the Cantabrian Aiountains 
owe their origin to two distinct lines of press- 
ure ; tlie one acting along east ancl west, and 
the other along north and south, lines. The 
former occurred between the carbo~~ifcrons and 
Permian ages ; and the latter, between the 
eocene and miocene. 

The last subjects treated are the effects of 
clenuclation and the details of the actual surface- 
relief. 

The work has been built 011 strong and sure 
foundations, aricl will long be cited as an au-
thority. I t  is fnll of new facts and suggested 
analogies, and is characterized by thoughtful-
ness, industry, and modesty. 

Electricity, magnetism, and electric telegrapl~y :a prac-
ticni guide and handbook qf general informution for 
electrical studenis, operutors, and inspectors. By
T I I ~ M A SU. LOCICIVOOD.New York, Van Nos-
trand, 1883. 377 p., illustr. 8 O .  

As iudicated in its preface, Mr. Locltwoocl's 
unpretending book is not primarily intended 
for those having any cor~siclerable previous 
l~nowlcdgcof the subject of electricity, but 
for the largc n~lnlbcr of persons who liave not 
had the advantage of a scientific eclucation, 
and yet find thelnselres in the cinploymcnt of 
telegraph, telephone, or electric-light com-
panies in various subordinate positions. To 
this class of persolis the information contained 
in the work will doubtless he of grcat value; 
and, inclccd, me do not recall any one booli, of 
mocleratc size and price, in which so man! 
of tlie cliRcrcnt applications of elcctricity are 
co~lsidered in an elen~cntary manner. To  one 
familiar wit11 the subject, the treatment of the 
more important topics must, of coursc, seem 
brief and occasionally superficial ; but, rccol- 
Iccting the design of t11c worli, i t  c:tn harcllj 
fail to win commcndation, eren from those who 
most clearly rccognizc its clcficicacies. 

The chapters on line-construction. ofice ar- 
ra~igcrnents, ancl the adjustment and care of 
instruments, are excellent : ancl a lrcry clear 
description of the principles of cluples ancl 
qaadrnplex telegraphy is given. There is also 
n good account of Mr. Gray's interesting 
harmonic multiple telegraph. BIr. Dclany's 
ingenious multiplex synchronous telegraph is 
not described, probably because it did not 
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becoitle well li~lown until too late for insertion ; 
hut \re hope it may find a place in a future 
etlition. 'l'he telephone has a chapter clevotecl 
to it. Tl'e wish tliat the theory of the instro- 
meat hacl been stated Inore at length, and are 
s ~ ~ r j ~ i i s e dto fiilcl not evcn a reference to the 
mi~sical telephone of 12eis. 

The pi eccdillg remarks apply especially to 
tbc latter uncl technical portion of the booli. 
The earlier chapters, which treat of various 
theoretical matters, are less worthy of praise. 
The definitions of electrical units are in some 
cases far from clear. Some of the remarks on 
11. 96 .  regarding the unit of capacity, are quite 
misleading. There are also some apparent 
slips of the pen. Snch, for example, is the 
statenlent on p. 119,  that the resistance of a 
battery increases in direct proportion to the 
nu~nber of cells, mhicll is evidently true only 
when the cells are connected entirely in series. 
To  the same origin we may probably trace the 
erroneous statement on p. 94, regarding the 
use of the terms nreber ' ancl ' weber per sec- 
ond.' The chapter 011 electrical measorements 
scenls rather to be compiled from text-books 
than tlerived from the writer's linowledge of 
such esperirnentation, and hence fails to have 
the snggestiveness that is found in some portions 
of the hoolr. The few pages de-voted to electro- 
therapeutics are unworthy of the title, and do 
not deserve insertion in a separate chapter; 
ancl nlore cliscriinination might well have been 
employed in the descriptions of the various 
electric lamps. The question-and-ariswer style 
is a disadvantage, which mo~llcl he removed by 
the substitr~tion of proper marginal titles. 

A LVEVV CL A 8 S i F I C A  T I O N  OF THE 

MOLLUSCA. 


Encycloj~aedia Britnnnica. 9th ed., vol. xvi., pp. 
632-697. Article, Afollusca. B y  E .  RAY LAN-
KRSTER. 

As a rule, it is harclly in the ponclerous tomes 
of an encyclol>aeclia that one looks for new, 
fresh, and breezy contributions to biology, or 
for epoch-maliing articles on biological topics. 
One rather expecls the carefully weighed ancl 
sifted results of investigation mhich has already 
borne the test of publication and discnssion, 
prepared for general comprehension by a divest- 
ment of all unnecessaril~ technical terms. I n  
the present instance, whatever be the feelings 
of the layman who may refer to it, the scien- 
tific student of the AIollusca will be agreeably 
disappointed. I t  is rumorecl that the distin- 
guished author has in preparation a manual of 
the invertebrates, of which i t  may be assumed 

this article is the forerunner. For this reason, 
erea in our limitecl space, which forbicls a really 
thorough discilssion of so large a topic, it i s  
desirable that the attention of spccialibts should 
be called to it. 

The school of which Professor Lankester is 
one of the leaders is ui~arliecl by certain well- 
recognized features. They have hrolien away 
from the fetters of all previorls zoological clas- 
sification. Arinecl v i th  the latest instrtlnients 
and methods, they attack biologict~l problems 
with artlor, and rarely fail to aclcl materially to 
our knovleclge, whatever be the sabject treateel. 
A new biology has arisen, ancl the gospel there- 
of is pedigree. By their ancestral trees shall 
ye know them, under whatever adult grub they 
may conceal themselves, -this is the new lam 
of the new prophets. 

So great a trath is contained in it,  so rich the 
harvest uncler its stimulation, and so nnani- 
monsly has it governed the generation fitst 
brought under its beneficial influence, that 
evcn yet to d o ~ ~ b t  its infallibility and ubicjuity 
of application is to stiqmatize one's self as a 
bioloqical Philistine. Nevertlieless, it is hecom- 
ing pretty generally ailnlitted that the relations 
of pedigree fail, in Inany cases, to express acle- 
qnately the relations of adult :~nimals as me 
find them in nature ; and that the genealogical 
stand-point, like any other single stand-point, 
taken by itself, is inadeqnate to the broadesl 
and trnest view. 

Professor Lanlrcster's work has the merits 
of his school in a very decided degree, while 
some of its faults are equally well marlrcd. 
These we shall entlcavor to point out, though 
limitation of space will compel us to clo rnnch 
less than justice to both. 

''The BIollusca," he tells us, " form one of 
the great phyla or sub-lringcloms of the animal 
pecligree or lringclom." After a Trery slight 
slretch of the history of ~nolluscan classification, 
the works of 7Voodward and Bronn are men- 
tioned mith deserved approval, the latter being 
termed '' the most exhaustive survey of exist- 
ing linowledge of a large division of the animal 
kingdom which has ever been produceel; " 
which would be true, if, for ' existing Irnoml- 
edge,' we were to read, ' linowlrclge existing 
twenty years ago.' Sotwithstanding its great 
merits, the work of Bronn is now antiquated 
in many respects, as well as out of print, xet, 
so far, has found no morthy successor. I f  to 
the admirable and careful exposition of previ- 
ous systematic morli-, characteristic of Bronn's 
monograph, Professor Lankester will join the 
biological results of the last twenty years, bring- 
ing both np to date, he will merit even higher 


