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La1 rye l tc .~sl~,f k ~or r\ it11 which the oio- 

gcnic tlieory of eartlicluakes -Ihc theory that 
regards earthquakes 21s the eff'ert of disturb-
ances clue to iiiountaiu pro~rth -has beell 
loolicd upon in reccnt 3 ears lnust 1)c :1cco~lntecl 
a distinct gain for physical geolog~ . 'Pile rol- 
canic theory, iiow latioilally lin~itctl, 113s long 
l~een lnore popular. I t  is not lollg silicr 
\Iallct. r ~ h o  has 11een wide13 quoted as all 
nnthority 011 tlie clilestion, coi~linittecl liin~self 
to tlie llarrow statelnei~t that ' &  ail earthqnalte 
in a non-volcailic region In:Ly, in fact, bc 
viewed as an ~mcompletccl effort to establish n 
volcano," although Ile aftermartls held a broader 
opinion. Lyell wrote in the last eclition of his 
Prii~ciples' (1 876), yery iiiucl~ as in hi5 first 

(1 8:30), tllal the principal causes of the vol- 
cano ailcl the earthqualie arc to a great esteiit 
the same, and con~~c.ctei( with tile clcvelopnieat 
of heat and cheniical action at various depths ill 
tile interior of tlie globc." Jiorc latelj , Dau-
l1r6e inaii~taiiis a sin~ilar view, wen after refer- 
ving to the suggestions of Ilana, S ~ ~ r s s ,  anel 
Ilcim, and ronclucles that earthq~lakes seem b L  

to be like stifled craption5 mhiel~ do not find 
an outlet. about :lr l)olol~iien thought." 

Ouc of the chief reasons for cs:iggersting 
the value of the volcanic to the neglect, of the 
orogcnic theory has been the impl*oper rending 
of eartlic~ualremaps. 'rile map constructed by 
Afallet in 1858,still the best of its kind, is 
wry cotnmonly quoted ns shomi~lga general 
:igreement in thc tli3tribution of volcanoes and 
etci thqualres ; 1)ut it is quite ulirrarrantable to 
i ~ ~ c l n d ethe \dl-shaken I cgions or Spain or the 
1211)s. Ibr esaiilple, i t ]  tlic r*olcanir distl'ict of 
the illccliterrat~emi. Tllc shoclis of tlemon-
strably volcanic origin seldom estend f:ir from 
their centres : the eruptions of Italy (lo 11ot 
disturb the acljacent countlsics. In the iZlps 
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tlie~nselves t l~ere is lion no volcanic actioil 
whatever, nor Ilas tl1ei.e bee11 nny of sigllificant 
i3stent at  an?. time in their geological histor-, so 
lilr as it is Iillowa. Jt is altogethey gratuitous 
to suppose that the frequent tremors felt thcrc 
result froin colioealed \-olcaiiic: csplosions ; for 
they fiiicl sufioient cuplanation i11 the forces 
that have 1n:ide the mountains. n hich ale rill-

tlo~tbteclly still gro\\.illg. 

,iliotliel c:tusc for the folller neglect of tlic 
orogenic tlieoij mas t l ~ c  alrnost iuiirersal lxlicf' 
tlr:~t nlountain ranges hacl been lifted 1ip or 
hurst out It! espansivi' force from be~leatli, 
il~sterrd of scyueezeil and crushetl together b! 
lateral co~nl~ression. as is now wiclcly acceptetl. 
The difference has been concisely expresser1 1~y 
Stur of Vienna : forlr~erly it n as gehirgshub ; ' 
now it is ' gebilgsscl~ub.' Of course, as long 
as geologists ncre generally of the n~iiicl that 
rno~ui~tainswere produccd 1)y uplift from he- 
neath. it was naturtll to :l>sociatc surf:~cc 
sllocks with smothered volcanic action, ~-1lethe1 
eruptions followed or not; ljr~t, rvith the r1is:tp- 
pearaacc of the idea of uplift as applied to 
moantaiu ranges, it is tts natural to refer carth- 
trcinori in i~on-volcanic n~o~lnta in  1*cgions to 
thc cluslling forces that 1)rodnce tlle clisor 
clered momltain strl~c:torc. 'Fllere iq ,  i!ii1red, 
now sometimes seen n dispo.rition to go, pet 
haps, too far in this rclaction, and exclnde vol- 
canic nctioil from ncnrly all share i11 causing 
earthqiialies. Sornv of tllc Englisll observers 
in Japan, a volcanic I-cgion pccv ezcellevce, arc, 
of this mind, and attribrlte tht. Ilunierous s11l:iIl 
slloclis, e\7en there, to strnct11r:tl and not to 
r olcanic distl~rhancc. It is a difficult matter 
to decide. Indeed, thr strid. of carth(p~alics 
must, in great part. long rcmnin i l l  :I two-
thirds conditioil. Ol~serrntions arc ])lentifr~l, 
hypotheses have never been lacking ; hilt Ten- 
fication can hardly ever be attained. 



of hypothcticsl views has, however. not pre- 
rented attempts at  tile prediction of earth-
quakes, ancl the earthq~ralte propliet must haye 
his mention. Fnlh, na Austrian, figured in 
this ~ 8 1 esome Sears ago nit11 .jucll appare~lt 
success as to inspire :111 Italini~ atlmircr to corn- 
pose a sonnet beginning 

More recently, Capt. D e l a ~ u ~ a j  of tlie 1~'rencli 
inariue artillery. and eride~itlj a ~ e r y  cliffereat 
lnan from the eminent matlie~llatician of llie 
same name, inade so~netl~ing of a stir b j  liis 
predictions. In spite of severe criticisills 
from Faye a ~ i d  1)anbsbc. 11e persisted in 11iai11- 
tailling that tllc I<rnk:~toa ontllurst resnltecl 
from the co~~jruuctioli of Jnpiter alicl t l ~ c  swarili 
of ,Zugust meteors, as Ile hail foieseen it 
nonlil. V'orse t1i:in tliis, lic announces a illole 
~ ~ o l e n tseisinic ten1l)est ' in 188(i.:1, n11te11 tltc 
~nalevolent S a t u ~ * i ~  leiids a hand ; :riid colo-
nists in Jaj  a are reporletl lo be tronbled 
thereby! .inother inethocl of forecasting ih 
disco~ereil by Mr. Cliarlcz Zeiiger, nrlro iintli 
tll:tt electric: nncl lnngiietic storms. aurorae. 
tcrnpests, ea~thc~ualies. ancl T olcaiiic eluptions. 
-all, simply enongli. result from :I si~iglecause, 
~vhose cj cle agrees mitli n seini-I otation of the 
stin. Notliing 01' this xvo~~lclbe ~vortllj of 
mention, hail it not soberly n1)peared iri llle 
Conzptes i . e ? ~ l ? ~ s  theof F~encl i  acadell~j of 
scicilcei. wlierc it 1s :riiil> ei~teretl ulider tlich 
liencling of ' rnetcorolog~.' 

\ I;II ,I ,  I \  1 1 )  fi13 itlt~~ocl~~cccliiito tlie legis- 
lature of 3Iassacl~asetti to regulate the practicc 
oC ~neclicirie. I t  is frame11 closely upon tlio,c 
:~lready in force ill ievcial stntei in tlie r~nion. 
iuch as Illiriois. I\-est Virgilria, ,ilaba~nn, 

examination of an elementary and practical 
character in anatomy, surgery, chemistq. 
pathology. obstetrics. aiiil c1entistl.j-. After 
.July. 1886,all candidates are to be examined. 
'I'his board is to be enclomed with legal powers 
strtlicie~lt lo carrj orrt the'pr~rposes of t l~ is  act. 

I l  will be noticed that tliis bill is not frame(1 
ill the interests of any so-called . scliool ' 01, 

' patlly.' ancl t.ontains no allusion. direct or 
~iiclirect, to points in dispute between such 
ichools. T1:e iiecessit,~ of soine sue11 bill in 
tlie iritei.ests, not of inec1ic:rl science, but of 
orclinary tlecency ilild h1111i:initj . is probably 
l~ilrcllx :~ppreciatetl by illore than a small frac- 
tion of the cornir~nnitj , even of tlie more iritel- 
ligci~t portions. One ofteii llcars expressio~ls 
nsecl implyiilg tliat tlie user supposes that a 
clil)lo~~inco~lfelb tlic right to practise medicinc, 
~vhile the fact is tlinl iiotlling of the sort i~ 
necessary. The p r i ~  iltige of g i ~ i n g  (or sell- 
ing) iiiedicnl :~clrice to one'> neigltbor is rc-
garcled by tlle state oY B1ass:~c~husctts :IS oil? 
of the most f~nldnmeiltal ancl in:~lienable or 
~~igli ts ,  a llle right to lil'c, aiiil oil p:lr nit11 . b  

liberty, and tlle ljurs~iit of li:rppi~iess." Tht, 
o~ i l j  ~iledical fnnction for 1~-1iicl1 tliis statc 
1eg:~ll~tlen~anils e\ en tlie preteilce of a ineilical 
eclacation is the sigiiing of certificates of' in- 
sanity. 'I'lic practice of n~edicirie, surgery, 
:1nd obstetric.~. wit11 tlie rigllt to sign certificate, 
oY cle:itll, may 11e 1cg:llly fissr~lriecl by allx horsc- 
car dri\ el who soriic colcl tl:lj feels that liis 
profession tlrinantls too iiiuch person:~l cs-
l,osurc, steps fioili his yiatfor~u. puts 1111 his 
sign 1~1th all . 31.1). ,' :tilt1 m i t s  for pnticnts. 
I L' hc p~ihliclj calls Iiimselfa tloctor, hc is legallj 
one : and, if he escapes a suit for mnlpracticc. 
the la!)- c:rnnot tor~cli h i~n .  

Sort11 C:~rolina (Ohio. Maine, I'e~~iisylvani:~. 
;rat1 'L'esas have bills nnder consideration), ant1 T11is l~ill c:rn liarilly bc objcctcd to ns too 
11~01ides for :i bonrcl of medical es:~inincrs ~vlio strict hy nriy l~liysicians, except of tlie class 
sliall not be connectecl with any meclical school. j~lst described, or those i~nmediatrly above it.  
'rile? are to he nppoiiited by the governor, :iutl or, on the other hand. hy that portioii of the 
their functioil mill be, to issue licenies to pine- coinliiunity ilra~1711 from :ill social ranks who 
tise medicine or dentistij7, on the basis of n consider eclucntioii ns a positive dra~~rhack,  and  

diploma from some legally orgai~izccl mcdic:il medical knonledge as n heaven-born inspira- 
college, or of tell ye:lrs' practice, or of' :in tion. Jlost  persons. Ilon-ever, ~vho patronize 
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this class of practitioners do so out of pure ig- 
norance, ancl they have a right to asli- that the 
law shall give them some protection against too 
gross imposition. Those n.110 object that this 
bill imposes the very minilnuin of qualification 
(and any who Bno~v how brief a stndy and how 
limited knowleclge a cliploma froin a ' legally 
qualified meclical college ' may testify to, will 
be very apt to inalce this criticism) may be 
renlincled that bcginni~lgs must be small ; that 
the pu1)lic is not yet educated in this intel- 
ligent state of i\lassachusetts to believe that 
the ignorant patients are entitled to any protec- 
tion, or that the ignorant doctors are not en-
titled to the same recognition as any other 
business-man pursuing his calling under the 
disaclvantages of the laclc of early eclucation. 

I t  will be noticed that after 1886 tlie hoard 
will examine all applicants ; and, although it 
cannot purify as much as might be clesirable the 
present body medical, yet it can the11 guard the 
gates against future intrusions of ignoramuses. 
The strength of different ' schools ' of medicine 
will undoubtedly compel some clistasteful asso- 
ciations upon the board of examiners ; but the 
importance of the interests to he served ought 
to stifle jealousies, and override etiquette. 
Purification of the profession can but tend to 
its unificatioil ancl to the clevelopment of the 
trnth. If  we can be assured of a competent 
ltnowleclge of the f~indamental medical sciences 
in all who undertake to practise it,  mere 

pathies ' ailcl fads must inevitably die out 
within the profession, and outside of it can 
liave little ~ract ica l  meight. 

JUDGINGFitoar what the hoilorary curator of 
the insect-collections of the national museum 
writes in to-clag's issue, there is no important 
difference betmeen his views ancl those to 
~ ~ h o s e  All agree that words he has objectecl. 
collections of insects lleecl vigilant and nnre-
mitting care, and that any musetun mliich does 
not guarantee that care is no fit depository of 
valuable collections. The qoestion whether 
the national museum practically offers such 

guaranty is a nice one. Judging from the 
past history of the ilational collections in 
general, one would unhesitatingly say it clid 
not. Juclgiag, further, froin Mr. Riley's o~vn  
statements of the present contlition of things, 
tlle same ansmer may f a i r l ~  be given ; for a 
large and growing collectioii, already one of 
the most iinportaiit in the country, with no 
person in charge, or working under dircction, 
whose services the museum comma~~rl ,can is 
plainly not a illace wllicli has any rigllt to 
invite the cleposit of unique objects. S o t -
withstanding this, the recent growth of the 
museum gives large, one is tempted to say 
abundant, hope that what has been accom-
plished means not only permanence, bat prog- 
ress ; that, depenclent as it is absolutely upon 
anntial congressional appropriations, these will 
not entirely fail, since its hold opon both popular 
and coiigressional favor is such as to coinmaiicl 
respect and a certain amount of support. 
Though it may suffer temporary curtailmelit at  
times, it is already too strong to suffer long 
neglect or to be overthro\~n. 

Nor must me forget that i t  slloms hereby its 
very right to exist. I n  no country, more than 
in a republic, have institutions been inore 
severely suk~jectecl to the lam of ' the survival 
of the fittest.' TITith rare exceptions, all the 
scientific bureaus of tlie goverinnent are 
dependent for very life, from year to year, on 
the will of tlie people. The coast-survey 
even, with its ex tcns i~e  c o r ~ s  of picked men 
and all its refinement of work, unsurpassecl 
by that of any similar body elsewhere, exists 
by virtue of an annual appropriation. How-
ever foreign this may be to the aclministrative 
ideas of European nations, it is thoroughlg 
iugrainecl in our policy, a piece of the unmrit- 
tell lam of the land, a substantial part of 
democratic life. If tllrough its agency the 
scientific bureaus of our government haye 
reached their present statns, ancl their work 
has received ~ u c h  generous praise abroad, 
even to self-reproach, to what may we not 
look forward when we coiisicler that they have 
gained their present standing through thc 



action of a11 undying universal law which 
places before them tn~o  alternatives, -progress 
or death ! 

But to return to the practical question, 
whether the national museum is a fit place for 
the present deposit of unique collections of 
perishable objects, we may say, that, while the 
future of tlie museum seems to be assured, 
we have no sufficient historical ground for 
belief, that it will reach stability mithoat serions 
lapses ; and that until it supports a competent 
salaried chief of its entomological department, 
with at least one paid assistant, it stands in 
no position to in~rite the donation, or to war-
rant the purchase, of a single valuable col-
lection of such perishable objects as insects. 
'That the time will come when it is properly 
equipped, we cannot doubt ; that i t  should 
reach i t  through the sacrifice of Mr. Riley's, 
or of any other choice collection, would be a 
burning shame : this is the immediate risk. 

LETTERS T O  TllE EDITOR. 

*** Correspondenis are requested to be a s  bvief aspossible. The 
writer's name is in all cases required as proof of good fai th.  

T h e  vo ice  of serpents .  

PHOF.C. H. HITCUCOCII'S note in No. 104 brings to 
mind a fact noted in my laboratory, which may be 
of interest to herpetologists. I n  the autumn of 1883 
a friend brought to me  two magnificent living speci- 
mens of the common prairie bull snake, Pltuophis 
Sayi. I gave them the freedom of my lecture-room, 
and they soon made themselres perfectly at  home. 

One day, while working with a large inductio~i-coil, 
I bethought me of my snal;es, and caught the larger 
(his length was about five feet), and passed a pomer- 
fu l  charge of electricity through his spinal column. 
As the circuit was brolcen and ~riade, I was much sur- 
prised to hear a faint though perfectly distinct cry 
from his snalteship. My notes made at  the time 
speak of this sonnd as similar to the voice of a young 
P-uup1y.

Unring a period of s month or more, this experi- 
rrrent was repeated with one or the other of these ser- 
perits, and always with this cry of pain or anger. 

H. H, NICHOLSON. 
Urliversity of Nebraska, Feb. 18. 

The col lec t ion  of in sec t s  i n  t h e  na t iona l  
museum.  

I n  reference to my remarlts on the above-named 
subject, your explanation, that  yo11 meant ' t he  per- 
petnal care of valuable collections' (p. 23), meets 
my criticism; and there wotild be no need to recur to 
the subject, were it not for Professor Fernald's com-
rulinication on the same page. H e  there says, "The 
nst.ional museum has appointed an honorary cnrator, 
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but it miglit as me11 be without one as to have one 
wllose entire time is occr~pied elsewl~ere." Professor 
Fernald spealis here w i~hou t  kno\vledge, and under 
misapprellension of the facts. The l~onorary cura- 
torship of insects is not 'worse than usele~s, '  and tlie 
curator's time is not mholly ' occupied elsewhere.' 

The organic law (Revised statutes, $5.586; Statutes 
forty-fifth congress, third session, chap. 182, p. 394; 
authorizes the director of the national museum to 
claim any collections made hy other tlepartrnents of 
the  government. The riational rnnsenm has a sub- 
stantial fire-proof building, and a stable administra- 
tion. Tlie department of agriculture has a tinder-box, 
and the adnlinistratiol~ shares the uncertain influence 
of politics. Yet connected with the practical ento-
mological work of the department of agriculture, 
there is much museum work proper; arid since 1881, 
with the approval of the cornmissiolier of agricul-
ture, I have, as U. S,entomologist, looked upon mate- 
rial accnmnlated for the latter institution as belonging 
to the former, and have freely given my own time, 
and that of my assistants \vheii necessary, to tlie 
entornological ~vorlr devolvillg on the curator of said 
national museum. The two positions are naturally 
linked. 

I am familiar mil11 most of tlie insect-collections of 
tlie country, and believe, that, during the past three 
years, more original material has been collected ex-
pressly for the natiorial museum, a r ~ d  more has been 
mounted for it, than for any other institution, not 
excepting the Agassiz museum a t  Cambridge, with 
its excellellt insect department under Dr. I-Iagen; 
while, including the collection of the department 
of agriculture, a r ~ d  my own (which is deposited in 
the museum, and will be donated whenever such 
donation is justified), there has been by far  more 
biographic work done for it than for any other mu- 
seum. Even in the Micro-lepidoptera, it is probably 
nes t  in extent to tha t  of Professor Fernald. The 
care of nluseum material is of a tnrofold nature. 
The preservation of valnable type-collections reqnires 
vigila~icc, but little labor. The less labor, in some 
instances, bestowetl upon them, the better; at  least, 
so I thought last summer in witnessing the overhaul- 
ing and re-labelling of Grote's collection in the Brit- 
ish museum. The preservation and classification of 
original material, on the contrary, requires brains, 
time, and means. 

The future and perpetual care of an entomologi- 
cal museum cannot be absolntely gtiaranteed without 
eudowment; but appropriation t,o a government ill- 
stitution, tliougll deperidilig on the annual action of 
congress, is probably the  next best security. Hence 
I agree with all Science has said as to the need of 
proper and s~ibstantial provision for such future care 
of the insect departn~ent of the museum. FTashing-
tor1 is fast becorning the chief natural-history centre 
of the couritry; and the national mnsenm is maliirlg 
rapid strides toward justifying its rianie, and offers, 
on the hole, as secure a repository for collectior~s s s  
any other institution. I speak of the riiuselim as i t  is 
t,o-day, and not as it has been. The misapprehen- 
sion iridicatecl, whether an ontgrowth of the amount 
of natural-hist,ory material that  has gone to racli and 
rain here in the past in other departments as well 
as in entomology, or a resnlt of present rivalry, is 
certainly not justified to-day. 

Professor Fernald trnly remarks that  "many inn-
seum officials have very little appreciation of the vast 
amount of labor, care, slcill, and knowledge re-
quired " to properly manage a large and varied insect- 
collection. Things are too often valned by their 
size, and the pygmy bugs have not outgrown popular 


