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incredible transgression of an older mass upon 
a newer one, now reported, has few parallels, 
unless one may be Cotlud in the faxilous over- 
tunling of the MTinclgiiIlen I l p s ,  studicd ont 
by Escher von cler Linth, :mi confirlnecl by 
Heim. I11 the face of snch an example, so 
utterly bej ond explanation n ithout the aid of 
irresistible lateral cornpression, we feel that tlic 
contractional hypothesis gains new s q q ~ o i t: 
and against the English school of physi-
cal geologists, r h o  claim to sholr its iiisnf- 
ficiency, the conclusion of FPeinl Inaj- be now 
quoted wit11 new force: more may be lcarnecl 
of the earth's structure from criticxnl observa- 
tions on its surface t11:ln from cnlculations 
founded on physical assamptions concerning 
its interior. Besides thcse extraordinary facts 
of motion, the procluction of chemical changes 
during the mechanical stresses and clistresscs 
of the IPiglilnncls is hardly less remnrliable. 
Sandstone passes into gneiss, and gneiss 
accluires schistosity, in a new direction in 
obedience to clistolting forces. All this is 
beautifrllly confirrnator,y of Lehmann's conc1i1- 
sions from his researches in Germany clllring 
the ~ a s t  few years. IYfecha~licalmetamorpllism 
thus gains tlle support of a series of facts that 
chemical metamorphism can ill aflord to lose. 

TEE article 011 this subject. contlibutetl to 
the present llumlsei of Science by :t well-kno~~ln 
writer on these matters. contains certain state- 
ments to which exception ma>- be talicn. The 
questions raised ~vil11 regard to the Scm-Ihg- 
land roclcs here referred to certainly cannot 
be considerecl . settletl ' in tiic 111a11nrr ~mplietl 
by our contribntor, :ls Kas very e\ ide~lt  at  t l i ~  
%fontreal meeting of the British association 
last summer ; and the metarnorl-hic origin of' 
certain alpine roclis is ilot yet genernll- ab:in- 
cloned. As to ' regional metalnorl)llism,' tlic> 
revelations of ~%ecentdetxilccl ant1 minute 
studies in the fielcl ale not aln ays such as to 
clisprove it, but rather to attribute the meta- 
morphic changes, where they occur, to iile-
chanical instead of' silnply to chemical action ; 
and, nrhen disturbed. and distorted roclis are 

founcl in altered mineralogical conditions over 
considerable areas, ' regional metamorphism' 
does not seem to be a misleading or confusing 
tern1 to apply to them. Finally, tlle iinpli-
cation that Mr. Geiliie malies insuflficient ref- 
erelice to the results of his predecessors is 
certainly unmarrantecl. He  states sufficiently 
that other observers have precedecl him in the 
~ i e w s  he has nonr come to hold, and promises 
tliat they shall be duly mentioned in the de- 
tailed report which is to follow the present 
brief and prelin~inary publication. I-Iis out-
spolten frankness ill admitting his pre~ions  
error leaves nothing to be clesirecl, and sets nn 
esnmple worthy of imitation. 
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Trowbridge ' s  Phys i c s ,  
IR'a recent number of Scie)rce mill be found LI 

criticism of Professor Trombxidge's ' New physics.' 
'rhose who have carefully read the ~ o r k  alluded to 
have doabtless found errors here and t,here, ~ ~ l i i c h  
~vo~ilclnot appear in a second edition; bat  :lo one 
tali fail to recognize a master ltiintl in the organiza- 
tioil of this new n~et,hod of teaching natul.:tl science. 
The allegation tliat Professor Trowbriilge has mis- 
stated some of the fundarnenti~l laws of mecha~iics 
is not sust,ained by a closer exankination. 

I t  is hardly necessary to point out t,hat the for- 
mulae for the ballistic penduluirl become perfectlv 
intelligible if we nnderstand by the first h ,  not tlqe 
masi tu~un lieigllt attained, but the obser~~ed distance 
througli which tlte pendulum is acted upon by the 
force I?, lwhose a\-erage \-alue is thus determined 
' without involving the element of time; ' that the 
lams for the lever, ~vliich carlsetl the critic ere11 more 
surprise, are perfectly correct, when, as in the case 
in point, angular acceleration is consitlered, since 
the worlr spent upon equal masses, like their mornent 
of inertia, is in this case proportional, as stated, to 
the square of the distance fro111 tlte fu lcru~n;  that i t  
is illdifferent, in the experirnel~t, whether Tve find the 
length, or the radius of gyration, of the equivalent 
si~nple pendulum, siilce the two are identical; and 
that force is constant over thc concentric spherical 
equipotential surfaces in question. The last two 
statellieuts, tlierefure, :%s made by the author, need 
o111y to be restricted. 

Sucli 01-ersights as the critic is easily able to detect 
arc ]lot insidious, like some of those xvhich have 
crept into many niodern text-boolcs. The underlyi~lg 
prir~ciples are brought out by the course of experi-
iilerlts i ~ t  their clearest light; and therefore the work 
must be regarded by teachers as a safe and trust- 
worthy guide. 

I t  uiay be atlded that the experiments consitlered 
so difficult by the critic have alrrady been emuloved 
with success in a11 elementary course, and aie ;n- 
doubtedly in place in any work whose object is to 
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elevate, ratlier than cater to, the present standard of 
physical instruction in tlie schools. T iT .  

[The 'master mind ' was distinctly recognized, and 
its presence clieerf~~lly aclrno~vledged, in the rer ie~v 
to ~vhicli the above refers. Tlie re~iewer  heartily 
,joir~s his critic in his desire for a 'closer exaxnilla- 
tion ' to deteriniile the jnstice of the commex~ts iiiade. 
Such an examination ~vil l  unquestionably sho~v that 
every criticis111 made in tlie review is ~vell  fomided. 
I t  will be generally admitted tliat an  explar~atiox~ 
wliicli needs esplaining is not extremely satisfactory. 
Tlie points under disc~~ssion nsu-are such as are not 
ally co~~siilcred ill boolis with wllicll the teacher is 
liliely to be familiar; mid erroneous arid confusing 
statements will generally be accepted, althougll not 
ux~derstood. The result must be dishearteiiiiig, if 
not disnstrous. I t  seems ~viser, therefore, to war11 
liixn to be on tile Iooliont for errors which have not 
been eliminated fro111 this first editiox~, but ~~-1lich arc, 
not liliely to be fon~ld  in a second. And this is es- 
pecially true of a booli wliicli co11ti~i11s as Inany really 
good aiid original things as the ' Ne~v physics,' and 
whicli carries the ~veight which riaturally and neces- 
sarily goes with any thing Professor Trowbridge 
writes. -REV.] 

T h e  e a r t h q u a k e  of Jan .  2. 

Supposing that reasonal)l,y esact detern~irialior~s of 

the time a ~ i d  character ot  seis~nic plienomena are 

useful, I selitI the follonilig note on the sliocl; of 

Jan. 2 a t  Washington. 


I recognized tlie ch~~rac t e r  of the shocli a t  tlie in- 
stant of its occuTence, arid titned it. 0x1the follow- 
ing day, cornparing xny ~vt t tc l~  with one set to the 
standard (not local) tinie adopted for this city, I found 
the slioclc occurred at !I h. 16 111. 1,.1r., civil t in~e ,  to 
which tlie correction to the Wnshington meridian is 
to be applied. My residelice is close to Ascension 
cli~lrch, on the highest lantl anray fro111 tile bound- 
aries of the city: the gratle is iiinot,y-two feet above 
mean level of the river, aiid two feet higher tlian the 
base of the capitol. I was in the thircl-story back 
room, facing east into the bacli-yal.d, and soutll into 
an alley. l 'he house is of bricli, and above the 121id- 
dl(, of tlie second story is isolated. The ~ l ~ o c l i  was 
a distinct axid very heavy and sudden jar, not accom- 
panied by noise, u~iless by a slight rattling of tile 
wiiido~vs, and lasted less than a second. The sen- 
sation mas as if a very heavy body had strrlclc the 
earth, yet alst) as if the jar were partly upward rather 
than d o ~ n w a r d .  Tllere was no secoi~d sl~ocli within 
fifteen minutes, altliongll I saw a paragraph in the 
daily press to tile effect that one individual alleges 
that lie felt a second shocli about 11 p.31. at Alexan- 
dria, Va. W. H. TIALL. 

I t i n e r a n t  science-teachers.  

In ATc~tz~refor Dec. 25, 1884, there is describe11 an 
' itinerant method of science-teaching,' nrbich "has 
been carried out on a large scale and with the most 
gratifying success by the school boards of Birming- 
llaln and Liverpool." A scie~ice demonstrator is ap- 
pointed for a number of scliools; and he is provided 
with apparatus, which is conveyed from school to 
school in a l~antlcart ' b y  a strong youth.' 
"The system," i t  is said, "fairly rrleets tllc ohjec- 

tions ml~icli have beell ~ n g e d  against the il~troduc- 
tion of science-teaching, on tlie grounds of want of 
qualified teachers? want of time [to prepare for the 
lessons], and cost of apparatus. I t  also secures syste- 
matic and continuous tearliing thror~ghorlt the school- 

year. Tile teacllixig is practical, and every fact or 
law is ile~nonstratetl experimentally." 

Would it not be well to try a similar plan here? 
J. n. W. 

[It ~vould aliswer in large cerltres, but would be 
limitod in its application to places where it might 
be said to be least needed. --EI).] 

T h e  vo ice  of serpents .  

Tlie text-boolis npon zoiilogy represent that  the 
vocal al~paratus of serpents is very scantily de~eloped, 
only enough to enable some of these creatures to hiss. 
h fact lately brought to illy attention by Mr. George 
\V. Leitch of Ityegate, Vt., is worthy of mention, 
and map lead herpetologists to search more carefully 
for the vocal apparatus of seipeuts. 3Ir. Leitch was 
stationed for several years at Manepy, Ceylon, as  a 
mi.sionary of the American board of con~~nissioners 
for foreign inissions. One day a serpent entered an  
ap;tl,tmeut colit;~itiing lumber, and it was deemed best 
to liill him. It becktine very angry, and made a loud 
noise, which hIr. Leitch says r e ~ n i ~ ~ d e d  hi111 of the  
bello~ving of a, bull tmo ycars old. Perhaps others 
may liilow of ir~stances in whicli these creatures 
mnke lout1 noises. This anirnal was of an unconlmon 
variety, and was not l~rrserved. I t  W;LS of consider- 
able size, sag. seven or eight feet in lcngth. 

C. 11. Hrrc~cocr<. 
H a n o ~ r r ,K.II., Jan .  16. 

The i i lcaildesceii t  l ight  on s t eamers .  

III KO. 102 of Scicnce, in tlic article on 'Recent 

adva11cc.s in electrical science, Professor Trowbritlge 

malies the statement that the Fall-River line took 

the ir~itixtive in adopting tlie incarldesceiit system. 

This is certainly a mist:tlie, as I myself san- it in fnll 

operation on tlie Virginia, of the Bay line (running 

betwee~l Bxlliinore aiid Norfollc), ill the autnrnn of 

1882, about a year before the Pilerim mas launched. 

\Vhetlier the Uay line was tlie %rst to adopt it or 

not, I do not know. 
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Rainfa l l  a n d  crops .  

Professor Snow's statement (Science, r. p. 13),  

that  art aiinnal railifall of eighteen inches is entirely 

inadequate to maintain successful agriculture, is, I 

suppoqe, rlieant to apply only to Xa~isas,  and, with 

thxt linlitation. may be correct. I n  California, and 

especially i11 this portion of it, our expirrierlce is very 

different. Properly distributed, a rainfall of tell 

i ~ ~ c h e s 
is ample to mature the  cereals, and excellent 

crops are frequently raised ~vitli less. In the season 

of 1881-82 this place had 4.89 inclies of rain, and 

there ~ v a s  an alnlost com1)lete failure of crops, except 

on irrignttid land. I n  1SS'L-83 there were 5.86 inclies; 

and tile distribntion conlil hardly have been worse, 

alrnost all the rain falling after tlie 26th of March. 

Even u i~de r  such circunistances there n.as some pro- 

dr~ctioil on dry laud, and the opinion was general 

tliat the crops ~voultl have been fair if the same 

anlount of rain had come a t  the proper times. Last 

year the rainfall was aln~ost unprecedented, reaching 

18.32 inches. I t  was altogether too much. The 

crops mere good, but they would hare  beer1 far better 

if tlie last inch or two had been omitted. Of 

course, under different contlitio~lsof soil and climate, 



