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therefore of demoralization. Whether the 
root mhicli the author is so fortunate as to pos- 
sess is in dipsomaniac captivity to the bottle it 
hugs, or mhether the bottle is captivated by 
the caressing root, is iiot quite cleal: from the 
context. Ancl how such dire inischief to 
Inan ~vrought by roots -more ir~jurious ' than 
tempest, fire, and war co~nhinecl' - is to be 
reconcilecl with creative benevolence. we must 
leave for the Princeton theologiails to settle. 
ahd pass on to another topic, that of judicious 
abstiilence from technicalities. 

Writers of test-books are prone to einploy 
all the techilical terms they can find, especially 
new-f~nglecl ones which have not yet proved 
their right or reason to esist Iq contiiiuecl 
usage, or ~vhich, thong11 coiirenieilt in an origi- 
nal treatise or nlenloir, and harmless or e\-en 
usefrll in a glossary, maj- be adrar~tageously 
dispe~isecl with in orclinnry scientific teaching. 
We all k n o ~ ~ r  of the painter comn~emoratecl by 
Punch, who r~lbbecl out a good deal,' ancl 
who claimed to get his best effects that way.' 
Many scientitic books for students' use might 
be bettered by the saine process. Professor 
I\!taclosliie has so well resisted the orclinary 
temptation, or restrainecl in parentllesis need- 
less ternls which he clicl not lilie to leare out, 
-such as xylem, Greeli for moocl, no st barba-
rously Germanizecl (as if, wllere a Greek said 
xylon and a 12oman saicl lign?cm, we might iiot 
say zooo~l when we meant i t ) ,  -that it  inax be 
a little ungracious to complain of his maliing 
one or tmo himself, and making them badly. 
Where he sa j  s ,  " to avoicl conf~~sion,  me sh:ill 
call [the seecl-coats] ezotest :tiicl endotest," the 
inference is, that these terms are original. 
Nor, not to insist that conf~~sion is rather illacle 
than avoided by the substitution of new names 
for mell-recognizecl olrl ones, we might suggest 
that the coinage is in a sinall way pedantic, es -  
cept that a pedant mould not violate a h a t  our 
author in another place terms ' tlie jus conuubii ' 
by lij-briclizing Greek mith Latin. Nor, if we 
must hare such Greek-Latin crosses, would he 
hare  tr~ulcatecl them into pc~ctsi English, n~hich 
is as bad as a third cross, but hare ml.itten exo- 
testa and endotesta in full, vile as the teriils 
are. Gametic is certainly new coinage ; ancl 
the autl~or does not clearly say what he nieans 
it to pass for. But it inay be gathered that 
' gailletic affinity ' means relationsliip near 
enougll to allom of interbreeding. TVe are to 
say, then, that species be longi~~g to ilifferent 
genera have gametic atfiiiitg in tlle rare cases 
when they can be msrde to hybridize ; and that 
certain species strictly of the same genus, 
mhich we have failed to hjbriclize, are cleroid 

of gametic affinity : so the term has no explan- 
atory value whatercr. 

Seine of tile borrowed ~~ooilci i ts  are verj-
goocl ; most of tlie original ones are quite the re- 
verse ; and thc one which is said to represent a 
' t ip shoot of' pea' is a coinplete p~~zz le .  after all 
the enlightenment nhich the letterpress affords. 

Turiiiilg over the pages. we no~v and then 
corile upon stnte~neills which dampen any en- 
thusiasm of conimendatioii which a reviewer 
might r i s h  to express. On 11. 1 6  we reacl that 
" cyinose flowers are alnags actinomorl?hic. 
being equallj exposed to light in all directions." 
The iinplicatioil that ' actinonlorpliic,' i .e.,  reg- 
nlar. flowers are so because eq~~n l ly  exposed to 
light from all directio~ls is  a bit of deductive 
botany of the Grant Allen school. Ancl the 
assertion that c j  inose inflorescence nild actino- 
morpliic f l o ~ ~ e r s  always go together is by no 
means true, as witness a11 Labiatae alid a large 
share or other clidynamous flowers. The seed 
'. in Lepidium, on I~eiiig moistened, tlarts ont 
mucilaginous tllieacls. " I s  Dr. 3Iaclosliie sure 
of this, or does he infer that there mnst be such 
thlencls becanse they exist in rarious other 
sc.ecls and seed-lilie fruits which clerelop muci- 
lage wl~en vetted ? The hyyocotj ledonary 
stein " in the pea is short because the seed re- 
mains underground." Were it not better to 
say that the seed remains ~ui~clergrouiicl b e c a ~ ~ s e  
this initial stem does not lengthen? On 13. 82 
it is asserted, or at least implied, that root- 
hairs lnst all suininer long, and may he renewed 
on a surface that has lost them. To Grant 
Allen, in the year 1882, is attril)utecl the idea 
that neutral ray-flomers of Compositae are 
sterilized ineinbers set apart aild enlarged for 
purposes of clisplay. Has Dr. 3Iaclosliie met 
mitli no earlier exposition of that doctrine? 

Not to prolong qnestioning, let os say, that, 
for those who ai,e inost likely to use this book, 
it was a goocl idea to devote a few pages a t  tlie 
close to the derivation of com111on terms, Latin 
ancl Greek root-words, and prefixes, and to 
help those who clo not know the Greeli alpha- 
bet by mriting O L I ~the words, as nearly as may 
be, in Rolnan letters. 

THE GEOLOGY OF BELGIUlI1.I. 
Gcblogie de la Belgique. Par ~ ~ I C H E LMOURLON. 

2 vols. Bruxelles, Hnyex, 1880-81. 317;16f 392 
p., illustr. 8O. 
THIS book, a moclel in its may, will be read 

mith eqnal profit by t h ~  geologist and by the 
general reader. The geologist will find in it, 
critically esposecl, ancl in a short aiicl imlsar- 
tial manner, the imniense amount of labor 
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aiicl of detail which is scattered in the numer- 
ous papers of the Eelgian geologists. Any 
one of ordinary intellectual culture, and inter- 
ested in Belgium, will find it a clear ancl reacl- 
able account of the past history and chief 
features of the country. Two causes hare 
coiltributecl to nlake easier the task of the 
author : the works on the geology of Belgium 
by dJOnialins, Dewalque, aiicl especially the 
celebrated 'Esquisses g601ogiques ' of Gosselet, 
have already pointed out the way to success ; 
ancl, moreoyer, the natural disposition of the 
country allows a very simple grouping of facts. 

Both geologicallj~ ancl geographically, Bel- 
gium is formed of two distinct parts. The 
southern half (the Arrlennes) is a hilly region, 
a continuation of the old paleozoic nnclcus of 
Europe, - the so-callecl Hercynian mountaii1- 
range ; the northern half (Flandres, etc.) is a 
flat land or prairie region, and forms part of 
the great plain of northern Europe, the basin 
of the North Sea. The Arclennes is a paleo- 
zoic district ; Flandres, a tertiary one ; the 
triassic, Jurassic, and cretaceous So~.mations 
forming but a broken belt around the paleo- 
zoic masses. All these formations are, how- 
ever, studied by the author in a complete 
manner, and their mineralogical, paleontologi- 
cal, and strntigraphical characters successively 
described. Both their historical di~-isions and 
their local extension are given with care. 

Beginning with the older rocks, we first meet 
the Cambrian shales, forming two principal 
ranges (massifs cle Rocroy ancl cle Stavelot). 
These roclrs can be compared to the Ocoe 
conglomerates and shales of the Appalachian 
region ; they contain the curious interbedded 
crystalline porphyroids, so well illustrated by 
de la Vall6e Poussin and ltenard, whose papers 
are here summarizecl in two good plates. The 
Silurian becls form two small crests extending 
east and west, through Brabant and Conclros, 
ancl have suppliecl fossils of Barrancle's second 
fauna. These beds, like the unclerlying Cam- 
brian, have a southerly dip. The upper Silu- 
rian fauna is not represented. 

The folding of the Silurian rocks was the 
initial cause of the so-called Dinant and 
Namur devono-carboniferous clepressions, or 
basins. I t  was followed by a long-continued 
clepression of the area, in coilsequence of 
which the ftccumulation of an enormous thick- 
ness of stratified rocks within the great troughs 
of Dillant aiid of Nftmur took place. This 
downward bending of the earth's crust did 
not go on coi~tii~uously, but submitted to some 
irregularities related to the breaks and aumer-
ous stratigrftphical divisions of the Devonian 

formation. The Devonian formation of d r -  
clennes is the most complete antl best studied 
in Europe, through the labors of Domoat, 
Gosselet, Dupont, and the author. I t  shows 
a lhick series of four thousand metres of 
alternating fossiliferous shales, sanclstoiles, 
and limestones, marine for the chief part, 
though some beds h a w  furnished Psilophyton 
aiid other plant-remains. After the period of 
the mountain limestone, littoral, brackish 
water, and finally lacustrine and terrestrial 
deposits, came in, and the coal continued 
forming. 

A general nlovemeut of elevation succeeclecl 
towards the encl of the coal-measures, a i d  
folded all the paleozoic sediments as if they 
had been crushed from south to north. This 
thrust had a more .~iolent effect in the Namur 
than ill the Dillant basin. In  the former are 
comprised the celebrated coal-fields of Mons, 
LiBge, ancl Charleroy, -the chief causes of 
Belgian prosperity and wealth. 

,4t the close of the paleozoic period, the 
mountainous region of southern Eelgium was 
formed ; and since then it has always been 
exposed to denudation. South of this moun-
taiiious district, the Jurn-triassic becls of east- 
ern France now began to accumulate in the 
Gnlf of Luxemburg (Euntersandstein and 1Zeu- 
per, and the Jurassic from the Avicula contorta 
beds to the iilicldle oolites). These mesozoic 
seas did not penetrate north of the Arclennes, 
where the lower cretaceous are the most an-
cient mesozoic formations. 

The cretaceous formations in this district 
possess great interest, rrotwithstanding their 
small geographical extent. The lower becls 
hare furnished the splendid iguanodons of 
the Brussels museum, and the upper ones 
are the well-known Blaestricht beds. All are 
chiefly littoral formations ; ancl the so-called 
tourtias of the middle cretaceous are famous 
by the variety ancl richness of their faunas. 
I n  the deep and narrow Gulf of Mons, the cre- 
taceous beds are foulid in a chalky condition, 
as in the Anglo-French basins. 

In  the neighborhood of Mons and Laliden are 
fouiicl the most ancient representatives known 
in Europe of the tertiary epoch (syst8mes inon- 
tien, heersien) , so well illustrated by Cornet 
and Briart. The Landenian system has a 
wider extension, forming, with the other terms 
of the eocene series, acftrly all of lower Bel- 
gium. Thus it is to the wide-spread mass of 
the London clay, which covers the Lftndenian 
sands, that Belgium owes its meadows and 
well-cultivated fields, which extend in ftn im- 
mense plain from the Brabant to the coast, 
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and froin Dunkirli t o  Ostend. The  Brusel l ia~i  
and Laelienimi systems f i rm superficial 11ills in  
tlie neighbo~~hood Tileof Brussels, Gand ,  etc. 
oligocene system shows t n o  p~.incil)al tlivisions 
(tongi.ian, rul~el ian) ,  mhicll stretcli across the 
lower part  of tile river Escant.  mllere it leaves 
the coceae which it  clistricts, t l i~-ol~gl i  flows 
in the nesteru part of the cotlntry. Tile plio- 
cene formations overlap irregt~larly the under- 
l j ing  tertiary beds, aiid extent1 fivin Antwerp 
t o  Louvain. Many fine fossils have been for~ncl 
in  these beds, where 3lor1rlon admits several 
divisions, -Dicstien (in art), ~ l a v e r s i e n ,ancl 
Scaldisicn. The last c11al)tel.s of the worli 
treat of the quaternary (tlil~~vicsn,hesbagen, 
and caml)inien) and recent periocls. 

Thongh special attellti011 has here been 
given to tlle stratigrapl~ical extent  and clis-
position of the beds, tlie arltlior has treated 
with equal care of their lithological and paleon- 
tological c l ia~~acters ,  tlicir miirerals n11c1 fbssils, 
and the useful l ~ r o d ~ i c t s  they f i~rnish to  Bel-
gian industry. I t  will be cnoogl~,  to  indicate 
what amount of clocunients are  included in the 
booli, t o  s tate  tha t  the lists of fossils occupy 
240, and the bibliographical lists 144 pages. 

Electro-mn,qnets. The rletern~inationof t11e elements o f  
t i ~ e ~ r  By TIT l)u h l o s c s ~  From corrstruc/ion. 
the second French "edition. New Yorlr, Van 
ilTosLrund,1888. 

Tile some. Trarlslated from the French by C. J. 
\Vharton. London, h'pon, 188:3. 

THEgreat  interest in  the practical applica- 
tions of electricity demancls sitn1)le treatises on 
the most economical methods oY making elec- 
tro-magnets. Count Th .  I)u Moncel has en-
deavorecl t o  supljly this want, and lias added 
another t reat iseto ' the long list lie has alleady 
published upon electricity. H e  disclai~ns any 
endeavor to make a treatise 011 electro-mng-
nets which shall embotly scientific theories 
upon that  most clifficult of subjects, theoretical 
inagnetism. His  desire is to  give the mech- 
anician a vacle mecum by means of which he 
can construct electro-magnets for operations 
outside the laboratory. Indeed,  this treatise is 
intended t o  stand i11 the sarnc relation to  the 
maker of dynamo-electric machines as  a trea- 
tise on the practical construction of boilers, 
ininns theories of elasticitx, ~ o u l c l  stancl to  
the constr~ictor of steam-engines. There is 
need for such a treatise, undoubtedly; for 
innch expense can be  sa\  ed by a little lrnoml- 
edge where to put  the niaterial to  the best 
advantage. Most  of the clynanlo machines 

which are  before the world a t  the present t ime 
are dekct ive in the arrangement of' the wire 
of t l ~ e  field elcctro-magnets. Does the trea- 
tise of' Dtl Moncel su lq~ly  this want? T h e  
autllor follo~vs tile antiqnatecl French fashion 
of espressiilg tlle resistance of a, n i re  in  
terins of the length and diameter, without 
specifj ing. in many cases, the specific resist- 
ance. T l ~ u s ,  instead of ohms, me read so 
m a y  metres of telegral~ll-n ire ; and o i ~ e  illtist 
enter into a troablesome arithir~etical dratlgery 
to  asce~tairi  what is meant. Tlie English ecli- 
tion, l)ul?lishecl by Span, states in the preface 
tlie rclation betpeen Du AIoncel's units and the 
cornmonly receivecl units of resistance and 
electro-motive force ; but  the American edi-
tion, 1)~lblishcd by Van Nostrancl, l e a ~ e s  the  
reatler to  filicl out this relatioa after he h a s  
plotlded some distance through the tre a t '  ise. 

The  two iml~rints ,  one by Spoil and tlie 
other by Val] Nostrand, are carelessly edited. 
Tllus, on p. 43 in  Val1 Kostrand, we find a n  
inconsistency between the values of t 2  and A. 

On p. 47, Val1 Nostrand gives 

ctb = 50.000506 $/$'* 

while Spoli gives, on  p. 34, 

1 - 2
ab = '( .02%5$,/ ) IP~ ' )

eL 

= f .000(i06 3 vp4f8. 
e2 4-


W e  give this as  an example of similar mis- 
takes wliicl~ meet the eye. T h e  question 
arises whether a more carefully prepare(? 
treatise, which would s ta r t  with the funda-
mental system of electrical measurements, is 
not still needed. I t  is useless for any one to 
endeavor to become a practical electrician 
to-day, without a souncl training in mathe-
malics a s  far  a s  the principles of the cliffer- 
ential ai~cl integral calc~ilns. A genius may 
arise, ba t  he vi l l  kaow enough to employ a 
steady plodder who has been steeped in the  
1~rinc1l)lesof the calcnlus. &lost constructors 
who desire to  build electro-magnets nil1 find 
tha t  the esigences of space and material will 
delnand a certain form. Unless they under- 
stand tlic) theory of magnetic measnrements, 
they will find the treatise of Du Nonce1 of 
little value ; for so ninny ancl so large approx- 
imations must be  made, that  the final result 
would not differ much from those obtained by 
a thninb-rule. W e  cominelld to  the practical 


