
I11 fig. 3, Professor Ewing tias carefully con~bined 
the niotioil of the two co~~ipoi le~l ts  so as to give the 
act,u:rl gnth of a point of the earth's surface for a 
short irlterval. 13-01np to q,  follo~ring tlie arrow-
heads, it sliows tlrat inotioli (nixgriifictl six ti~ires] 
tlrlring an interval of 1,liree seconds. 

'rliis same characteristic wriggling motion is s11ow11 
in fig. 4, whicll is the entire record, 
~nagr~ifiedthree and a half times, 
ripon a stationary plate, of an  earth- 
qua.lie ~vliich occurrccl on April 23, 
1883,arrrl lasted four nzinutcs and 
a half. I t  is cinite likely that  tlle 

13 11.. 4 
eartliqualies which recentl?. shoolc 

up oul  rnitl<lle and western statcs mo~lld have given 
s sonle~vliatsinlilar record. 

Tlle principal cl~aracteristics of tlie average earth- 
quafie ill tlie plain of T01ii0 are: lo. The niotion of 
the ground begins very gradually. 2 O .  An  earth- 
quake consists of rrlany sr~cccssive movements, and . 

there is alr~lost al~vags IIO single large one ~vliich 
stands out prorniiieiltly from the rest. :P. The dis- 
I.arbancc ends even Inore grad~ially than it begins. 
AO. Tlie range, the period, and the direction of move- 
nient, are exceedingly ant1 irregularly variable during 
ally one earthquake. so. Tlie duration of disturb- 
ance of tlie grountl is rarely less than one minute, and 
often several rni~intes. 6 O .  E ~ e n  ill sonie~vllat de- 
structive eartl~qualies, the greatest tlisplaceme~it of a 
point oil tlie s ~ ~ r f a c e  the soil is o111y a fern milli- of 
nretrcs. 7 O .  Tile vertical motion is gcl~erally mucli 
less than the horizontal. So. A\ nxass shalreli b ~ c l i  
anil forth in the most severe earthqnalics of Toliio, 
n-oulil, if it did not slide, be urged by a. horizontal 
force, vh i c l~ ,  at  its maximun~,  nroiild equal about 
one thirty-third of its ~reiglit. This, regularly re-
qeat.ed, is sufficient to crack bricli walls, and sonle- 
tlrnes throw dolvn cliimrleys. 

To the many readers wlio have hact 110 experience 

of eartliqualies, but are accustomed to tl~inl; of them 

as a sudden violent thrust, accoinplisl~ing a t  :I blon., 

as i t  were, all their disastrous ~vorli, tile preceding 

descriptions ~vil l  be a sornewhat new revelation. 


Professor Eming plainly sllonls that  as seisniom- 
eters, tlie i l~struments in use by Palmieri and others 
are mortlilcss; for not one of them can be depended 
upon to give a reliable measure of the direction, 
period, or amplitude of the vibrations of the ground, 
most of t l ie~n being designecl to record :L single violent 
tlirust in one direction, and nothing subseqnent, and 
the greater part of t l~crn being some form of stable 
pendularn ~vhicli is alrnost certain to be set swinging 
in an  e:~rthqualie through amplitudes far greater 
t l ~ a n  the e a l t l ~  itself, and thus to m a ~ l i  elltirely tile 
nlotio~l of tile latter. 

Oue novel ' ti~ne-tnlcer,' tlre irrvc'~itiori of Professo~, 
l\lilne, wllose ~vorli ill .Ta])au is so well l.;norvix, is 
worthy of note. A clocl; Iins its hotir, n i i n ~ ~ t e ,  ant1 
seconds liands all oil the centre of the face, ant1 of 
different leligths, wilb their ends lurr~ecl 1113 into the 
sarne plarle? a , ~ ~ d  tipped with (to1'1i smcarcd with print- 
er's ink. 111frolit is a trnclt upon which, wliea a 
aeisnioscope closes a circuit, a carriage travels up and 

[Voc. IQ., No. $16. 

presents a disk to the face, and then baclrs off again, 
carrying an inipression of tlie instantaneous position 
of tlie three hands, and learing tlie cloclr to go or1 
.cuiclisturbed. 

The closiiig cllapter treats of the constr1lctire de- 
tails and recluirenlents of a seis~nological observatory; 
and a series of tsxperi~nents by Professors Jlilne and 
Gray are xioliced, in ~v l~ ic l l  to deter- it, \\,as sougl~t  
mine, by a series of artificial eartliqualies (dropping 
heavy weigl~ts in a foundcry, aiid exploding buried 
cartridges of dy~iatrlite) in con~~ect ion  with tilrie-
recording seismometers, the velocity of t r a ~ ~ s ~ n i w i o n  
through the g1;ountl. These gave 4::s feet per second 
for norlnal, and 357 feet per second for transverse, 
waves. This was tllrougll hardened ~nucl. IIallet's 
earlier experinients gave for sand 822 feet, for jointed 
granite1,nOC feet, and for solid granite 3 , G G s  feet, per 
second. The last, Professor E~ving remarlrs, is prob- 
ably very much too low. 

l'liis elernent of eartliqt1i~ke rioti ion, the velocity 
of tmns~~iission througli the earth's crust, is very in- 
exactly hrlowxr ; and tlie author notes the desirability 
of extentling t11e observation of earthqunkes over a 
co~~siclcrableregion of such a country as Japan by 
rnearls of nialiy stations cor~xlected by t.clegrapl1, to  
wliicll sin~nltaneons time-signals call he sent, and 
a t  which the sarne earthqualie may be recorded on 
rotating plates, togetlier wit11 a record of the absolute 
time. These, if sufficiently vidcly dislribi~tetl and 
numerous enough, would give us valn:~ble data re- 
garding the latitude, Iongitndc, tlel?tli, and time of 
tile origin of the ilisi;urbance, and the yelocity of its 
trm~smission to the snrface in all directions, suppos- 
ing it rectilil~et~r ancl uiiiforln. Itegarding tlie 11ossi- 
bility of this, I'rofessor IE~ving, ill tlrt: article referred 
to above ( N n t u ~ e ,June 19, 16S1), spealrs as follo\rs : 
"But all this depeilds upon our being able to recog- 

nize at  the various stations, some one ware out of 

the c o ~ n ~ l e x  
records deposited a t  each; and, especia.1- 

117 in view of tlie cnrvilinear natnre of the motion, 

it \rould be hazardous to say, withont trial, whet,l~er 

tliis can be done." 


In  conclusion it niay be saicl ,that the wliole work iu 
exceedingly interesting and valoable; and I'rofessor 
Emirlg is to be l~ighlg coiun~ended for thus briuging 
together tlie best results of ~nodcrn  methods in exact 
seis~nonletry, and for slloming tlie sources of error 
and the fallacies ill older methods and tlieories. The 
worli should receive as wide a distribntion as pos~ihle 
by the University of Tokio. H. Ar .  ~ A T ~ I . .  

E,'XCURSIOI\' J f A P  0 1 V I I E  VICINI'I'Y 

O P  UAL~ ' I I I IORE.  


T ~ Eneed lias long bee11 felt, among thosc stucler~ts 
of tile Johns I-Ioplrins uliivers~ty w l ~ oar? especially 
interested in tile stndy of r~atural  historv, of a relia- 
ble map of the ad~oiriirlg country, on :L suitable scale, 
and so mo~unled as to be adapteil for convenient pocl~et 
use. I t  is believed tliat a few words regard~np the 
method by which the waut of it 11as been r~re i i t ly  
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supplied in Baltin~ore, will have more than :I merely 
local interest. 

Tlie students and instructors of tlle university 
whose work naturally i~iclirlcs them to out-of-door 
explorations are associated in what is lino\vn as the 
Naturalists' field-club; and it xras clecided by the 
members of this club, that a iiiap on a scale of a 
mile to the inch, covering an area twenty-five miles 
square, with the city-hall of Baltimore as its central 
point, would anlply supply all present needs. The 
difficulties in the way of tlie constn~ction of such a 
rnap were, llowercr, considerable. Tlre carlographic 
materials alrcady existing were vcry Emgmental, anti 
varied I H I I C ~in their form, scale, and reliability, ~,lli le 
the great cost of a new s~irvey of so large an area 
was out of the qnestion. Mr. Albert L. TiTebster, 
however, ~vho had Irad four years' experience as topog- 
rapher on the U. S. gcologieal survey, subniitted a 
plan to the trnstees of t,he university, which mct 
with their heiirty approval. 

All maps, of whatsoever kind, relating to tlie area 
iri question, were collected and carefully compared, 
the most accurate of them beingreduced to a uniforni 
scale. A drawing on the scale of two inches to a 
mile xas then commenccd, ul~on which, however, 
only the mc~st reliable material-the \vork of the 
li. S. coast-snrvey, which covered about one-third of 
the enti1.e area -was incorporated. The remainder 
of this drawing was left blanlx, wit11 the intention of 
placing upon it in future only such inaterial as is up 
t,o the standard of the coast-survey work. For tlie 
remaining two-thirds of the area a tracing was niade 
from the best existing sources, and the two together 
(drawing and tracing) recltlced one-half, and photo- 
lithographed. Thc present publislied nlap, therefore, 
is or1 a scale of one mile to an inch, and represents 
the best existing information relating to the vicinity 
of Baltimore. I t  IS, ho~vevrr, uot in any vay t,o be 
regarded as coinplete or final, but o111y as the first, 
step tow~ard the attainment of a really good repre- 
sentation of the region. I t  is doubtless faulty in 
many particulars, ancl is certainly vcry delicient in 
slioming no topography. With a view to it,s improve- 
ment, any snggestious relating to either cletails or thc. 
general character of the map, as well as any infor- 
mation regur(li11g accurately determined elevations 
\vithin the area, ;ire earnestly solicited from a11 per- 
sons T Y ~ I O  may make nse of it. 111 this way it is 
hoped that tlle nlap may be a collstant growth, im- 
provi~ig gear by gear through the criticisr~l and sng- 
grstions of those interested in i t .  

After the original drawing has once been rnade, tlie 
cost of rrnbodyirig impro~enlents and publishing snc- 
cessive editions is not large, ant1 may easily be de- 
frayed by the $ale, at n moderate price, of the printed 
copies. Tlic Ik~ltinrore maps, cnt into sections and 
mounted on linen, folding into a pocket-case, are soltl 
at a dollar each. 

These cletails are given in the hopc of eliciting 
suggestions, or of inciting similar clul~s, in other cities 
where a gooti ]nap is as n~ucll nertied as in Balt,imore, 
to start the derelopine~~t somethi~ig of the same of  

kind. 


S~conrlu7znual 7cyorl oj' the board o f  conl?'oi o f '  lhe 
~ V e w -1'0r.k agricullural experiment-slution for the 
year 1583, zuzlh the ?-?ports o f  tile dircctor and 0 1 -

cers. Albany, TVed, Parsons, & Co., pr . ,  16b4. 
279 p. So. 

1~the space a t  our corni~lancl it is  impossi- 
ble t o  malie any adequate rcvicw of the l i1rg~ 
:~nioru-itof vxluahlc work which we find in tlrc 
xew-l-orl< report.  111general i t  may bc saitl 
that  it  partalies of  the cl~aracters  of 1)otIl the 
c1:~sses of csperimcnts spoken of in  onr  corn- 
rrients on p. ,509. Some of i t  11es 0x1 thc 
borcler-lantl between the two, i e l t l i n g  results 
of more or  less immediate value to 110th scieilce 
and practice. TVc incl~tde 11cr.e such cspc~ii-
lnents a s  those upon n~ct l lods of cantting srecl-
potatoes ; the inHnencc of d e p t l ~ ,  :rncl tlistnncac. 
apart ,  of planting, 11~011 the clop ; tlic, cff'ccts 
of mulching, cultivation, loot-pruning, a11t1 tllp 
liI\e. Otheri  arc  more clistincti~ely scientific. 
in  tlieir aim, suclr a s  t l ~ c  Ijsimeter ohserra- 
tions, the 11otcs 011 hyhritlizatio~l in  maize, the 
csperilncnts upon the i~lfloeiicc of Toot1 npoll 
milk and hatter protlnction, ctc. 

L'erhxl)~ tllc most note^ o r t l ~ y  portioll of' the 

~ r p o s t  is  its pioposetl rrlethotl of classification 

of artificial ~ a i i c t i e s  of plants for purposes of 

idcntification. This  metllocl is based on  tile 

bcliof, confirmc>;l b j  trio years ' observations, 

that  t l ~ o s c  portions of tho  plant for nhosc  

sake it is especially cnltivatecl are  comi)aru-

tively constant in  form within the samc variet3-, 

under the circumstances of cultiralion, while 

the agriculturally uaimportant par ts  m:ty shon 

consiclernlule ~ ~ a r i a t i o n s .  For  example : the 

roots of any particular ~ a r i e t y  of beet will 

show coinpal atively little T ariation, while the 

tops nlay present w r y  considerable differences. 

-1rtificial selection l ~ a s  here inll)ressctl certain 

iicsired qualities ullon the root, but paid littlc 

o r  no attention t o  the tops. 

I'roceediilg rll)on this hclief, i t  is proposcci 

t o  base the c~lassificatiou in ' agricnlt~lral bola- 

ny ' ~1po11 tlir agric~llturally important par t  of 

the plant. 'I'hus all root-crops ~ o ~ 1 1 c l  
he uniteti 
inlo one cslass, irrespecti\7c of their o rd i~ lnr j  
botanical relationsi-lips, this class to be  sub 
divided into sillnller gloltps in accordance 
with the forin of tlir root. 

Such a metl~ocl of classification for a par-
t ic~l lar  purpose wor~lcl appear t o  be lcgitimatc. 
I t s  final justification is  to he  souglrt in  i ts  
succtxss, ancl of this it is  too early t o  jnclge 
When the observations shall Iln\ e hcen c s -
tencletl O Y C ~a tenn of years, sund t l l ~  constx~ic~y 


