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of cases of cholera nostras: we ohsen ed them both 
directly in the intestinal contents, and by cultivation 
experiments, and studied their characteristics. 

30. Both these comma bacilli a re  vibrios, nrhicli 
form genuine spirilla. As well in this stage, as in the 
variations which the for111 undergoes, are the two 
vibrios similar. 

40. The behavior under cu1tivatis)n of the two or- 
ganisms is aln~ost identical. They vary only under 
very limited differences of cnltare media and tem- 
perature: and the differences consist not so muell in 
absolute as in relatine variations ; i.e8,, greater energy 
of growth and vitality of the vibrio 'of cholera nos-
tras. 

5 O .  Of the physiological properties af the vibrior3 we 
have especially remarked-and have clearly deter- 
mined - their marked resistance to tlryirlg, varying 
temperature, and 'j'iiulniss.' 

Go. \Ye claim the possibility of a resting stage, aud 
consider it probable that this resting stage is si~nilar 
to that  of other micro-organisms. 

70. Both vibrios are pat,hogenic. 
SO. The pathogenic property of Koch's vibrio is 

greater than that of the vibrio of Finlrler and I'rior. 
There is here also merely a wlaliue difference. 

go. The pathogenic property does not exist for all 
species of animals : much the greater number possess 
an itnnlunity against both vibrios; they are :~lso path-
ogenic only under certain conditions. The suscepti- 
ble animals, and the conditions for producing positive 
results, are the same for both vibrios. 

lo0. Tlie symptoms produced in animals by these 
vibrios have great similarity to those of cholera in 
man;  they are not specific, honrever, but can also be 
produced in guinea-pigs by other infectious materials 
and chemical poisons. 

llO.The causal connectioll between t,he colnrna 
bacillas and cholera asiatica is rendered probable by 
its coustant presence, but is not made certain by tlle 
results of inoculation experiments. The causal rela- 
tionship between the coinnla bacillus discovered by 
us and cholera nostras, is reridered probable, first, by 
the cliscovery of the micro-organism, and, secondly, 
by the very great similarity between tlie symptoms of 
cholera nostras and asiatica, as well as by the similar- 
ity in biological ancl patliological properties of tlie 
two commna bacilli. 

1 2 O .  The two vibrios can pass into the blood after 
injection into the intestine, and can be excreted in 
the  urine. The situatiori of Koch's vibrio in the 
body so increases its rapidity of development, that a 
new point of resemblance under cultivation between 
the two vibrios is furnished. 

These conclusions are all supportecl by the work 
wllich is recounted in the test, and wllich gires evi- 
dence of great care and innch labor. AS will be seen, 
the claim of identity between the two organisms is 
abandoned by the discoverers of the later one; and 
the differences are brought out as well as is possible a t  
the present tirne. The strong point made by Johne 
and others of tlle constant difference in appearance 
of gelatine-cultures of these two organis~ns of the 
same age, is refuted by tlie authors, and would cer-

tainly seem to  be completely upset if the figures they 
give be exact reproductions from nature. At least the 
differences in appearance between colonies in gelatine 
of tlie same age, cannot be t,alien as dlagttostic, as 
some writers upon the subject ~vould have had L ' S  be.. 
lieve. There are a number of very fine plates rvl~ich 
acconlpany the  book, and give beautiful represcntn- 
tioils of the  microscopic appearances of the tcro 
organisms. 

The worlr is very creditable to its authors in erery 
may, and is truly refreshing to read after seeing all the 
hasty work that has been rushed into print 11poiS 
the  same subject. It cannot be said, of course, rhar 
the absolute specific nature of either of the bacilli i ~ n  
der consideration has been determined -the positi7,re 
results of the  inoculation esperimeilts mere riot suf- 
ficiently numerons to permit that. It is perfectly 
true, however, that this ~ ~ o r l r  has assisted materially 

establishing tlle probability of their specific nature; 
ail1 certainly resi~lts  of such excellence can but do 
good in forcing others to attempt the same. 

TIlE COAST-SUEVEY AND ' P O L I T I C A L  

S C I E N T I S T S . '  


THE following letter from the Nev-York Evening 
post of Sept. 10 is in reply to  an  article in the same 
journal for Aug. 13, and reprinted in the Nutiox for 
Aug. 20. We reprint i t  here for the interest that it 
has to scientific men, and desire to call the attention of 
persons connected with tlie government to the passage 
w111ch we have talien the liberty to print in italics. 

The article on 'Political scientists ' in the 3veizi)zg 
post, of Bug. 13, while i t  contains Inany n.holesome 
truths concerning the management of scientific affairs 
in Washington, reflects v i t h  unnecessary s e ~ e r i t y  on 
the adnlinistration of the coast-survey. This article, 
so far as it concerns tlie survey, is based upon a re- 
port drawn u p  by a committee of treasury experts, 
who coudemn alike the organization, the inethods 
arid the expenditures of the coast-survey. While 
giving due weight to certain features of their report, 
we cannot expect that a corilmittee so constituted, 
llowever competent to judge of business methods, 
should Itnow the value of the scientific r o r k  upon 
which, froill their point of ~*iew,inoney has been 
squandered. 

Bven when their criticism is just, the fact remains 
that  the late superintendent is in no way responsible 
for the rules which control the general direction of 
his bureau. H e  inherited from his predecessors the 
superintendence of a n  old aud well-trained personnel. 
This has not been materially changed during his ad- 
ministration. Mr. Hilgard did not enlarge the field 
of operations, but limited himself to the carrying 
out of plans already formccl. I n  obtainiilg the appro- 
priations necessary to this end, he  relied greatly on 
the advice of his principal assistants. 

I n  this connection i t  may be added, that  the coast- 
survey is the only scientific bureau the al~propriations 
for which are disti~ictly allotted to special objects. 
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The saperinte~ident lias, t,herefore, little liberty of 
action. For instance, the very sums devoted to pen- 
dulum experiments, so strongly condemned by the 
committee, must have figured in the estimates sub- 
mitted by him to  congress. Neither could Mr. Hil- 
gard be expected to reduce the coast-survey force, 
when appropriations, insufficient, i t  is true, to keep 
'the force fnlly employed, were distinctly made to pay 
the salaries of the employees who had grow11 old in the 
service of the government. The publications of t h e  
coast-survey only contain communications strictly 
relevant to sucll investigations as were authorized by 
the  appropriations. As to the experts living at  a dis- 
tance from TTTas1iington, such specialists have always 
been etnployed by the coast-survey. Tliey have usu- 
ally receivetl a very moderate cornpensation for work 
carried on ill addition to their usual avocations, -
work which could not have been done otherwise ex 
cept at  great expense. 

The article in the Eve~aing post implies that the 
coast-survey has been a party to the distributioa of 
scientific salt in tlieshape of gifts, such as photographs, 
chrorno-lithogral>hs, illustrated boolrs, arid the lilce, 
and has alao done its full share in the way of personal 
favors to congressmen. Whatever have been the 
failings of the administration of the coast-s~~rvey, 
there nevel.has been a 'political scientist' at; its head :, 
and the abovc charges are, so far as I kno~v,  abso- 
lut,ely false. l l y  belief is based on an  intirilate asso-
ciation of many years with this department of 
government worlr. 

?he i~ethorl01'iinvestigatio~a adopted in this :use 
seenls so?t~etohat autocratic. Even at  this clay the 
.sz~pe~~ii t lei tcl~~ithas not seen or been uble lo obtain a 
copy clt' the charges brought against him, having merely 
been requested to reply in w,.iling to a nzinhber of ques- 
tions. Ire iai~nself, as well as the assistarzt i~a charge 
of the o#ce, the disbrrrsiizg agent, a~zd  the chiefs qf 
tzoo divisio~zs, were szisl~ended: in o t h e ~  words, dis-
gracetl, not clismissed, before the i~avestigatio~z w a s  
bem~iiz. Some o f  these oflicers had served the depart- 
ment . fa i t l~u l lyand i n f e i l i g e n t ~ ~ j b r  yiars.~ ~ e m . l y f o r t y  

Slicla of-hand condemnation o f  a bz~reau from whic l~  

so ?raucl~ w o ~ k  I~as  qo12e forth of a charac te~  most 

ho~aorable to the scieiace of the country, is aurely to be 

depi.ecatec2 i n  itself, and can hardly be considered by 

scientgc men as less than an  o z ~ t ~ a g e  
upon them all. 
Tiley /lave a ~ i g h t  to ask that the toholesale irny~utations 
thua cast L L ~ J ~ I ZoJlrinl science should be carefulll~ aeri- 

fied bejore they are accepted. 


Thus far the scientific public has received the re- 
port of tlle commission through the newspapers 
alone, arid the press has been liberally supplied with 
inaccu~ate and ex-parte statements in regard to the 
investigatiori into tlie coast-survey affairs. Their 
dictum npon the late supe~intendent,  at least as far 
as his professional career is concerned, IS answered 
by his position as an  investigator in the scientific 
vorld. I n  this jury, called for the express purpose 
of deciding upon the value and efficiency of scientific 
worli, inen of science hare had no  voice. 

On seaeral occasions attempts hare  been made, 
through the n~edillril of the National academy of 

science-;: Lo revise llie organization of the scientific 
bureaus ~ccor t i i~ lgto a comprehensive plan, whicli 
nlight remedy the evils of the present system. A 
comnkittee of congress has at  last taken up tlie matter, 
but notiiirig of \:due has as yet been effected; nor 
haye llle reconlmendrttions of the academy had tlie 
least wcrglit with government officials, or n-ith mem- 
bers of congress, Ko mernber of the cabinet has 
ava.iled hiniself of its councils, though the acaderiiy 
was especially c11.artered by congress to be the scien- 
tific adviser of the  government. Since its organiza- 
tion, sciperiiiter~clents of tlie coast-survey, of the 
nantici~l :~imanae, of the signal-service, of the geo- 
logical-survey, and of other scientific bnreans, have 
been appointeil mitliout consultation with the men 
of science i n  the  country. 

We du not ~ .s l i  that a scientific bureau should be 
absolvetl C r o ~ i  the requirements of ordinmy business 
nneliiods, 01,t11a.t the dictates of cornlilon sense should 
l i e  forgolte~i in its aclministmtion. Scieritific n ~ e n  
ciin oiilv s:yri~patllij:e with the efforts of the adminis- 
i,r:~iio~lto 7,efoi-rn tlle managen~ent of the scientific 
bni.caus at  \Vasliington. They protest merely against 
i g~~oran ii:~terf'crerlce wit11 scientific affairs. Is  the 
supeiinte~.dentof the coast-survey, the head of the 
niL!J.IICRi ti.lmnilnc, tlle director of tlie geological-snr- 
vey, or tiit: s-cretary of the Smitllsonian, to submit 
the scientific expenses of these bureaus to the jndg- 
ment of a clerlr in the auditor's department? The 
necessary appropriations having been made, is thaL 
department, or any nleinber of it, to decide upon the 
value of the scientific w-orlr thus provided for, or 
upon the method of its execution? Surely such an  
alternative would be worse than the state of deniorali- 
zation said to exist now in our scientific bureaus. IT 
this be the nature of the contemplated changes, they 
can only be dreaded by the friends of science. 

The surveillance can hardly be too strict; but let it 
be intrusted, so far as scientific worlr and methods 
are concerned, to men who have some training in 
both. Undoubtedly there is much wliicli sl~ould be 
changed at  TIiashington ~v i th  a view to introducing a 
proper co-ordination among the different scientific 
bureaus. E11t the blanle for this does not rest on the 
'political scientist' alone. The former secretaries of 
the interior, of the treasury, of war, arid of the 
navy as well as congress, are partly responsible for 
the existing confnsioli and inefficiency; they have 
tolerated a d~~pl ica t ion  work which lias little by of 
little brought about tlie present state of things. 

One word more as to the character of the work 
done by the coast-survey. Professor Bathe himself 
was perhaps the most successfal of all the heads of 
our scientific bureaus, in obtaining fro111 congress 
the appropriations necessary to the maintenance and 
efficiency of his department. H e  and Peirce origi- 
nated the very scientific investigations now decried 
by tlie committee. Their successors have only car- 
ried out the methods and the phg-sical experiments 
which they deemed necessary. Are these to be aban- 
doned because a treasnry expert has seen fit to con- 
demn valuable experiments, and to indulge in a few 
cheap jibes about ( swinging tliepenclulurn ? '  T11at he 



should not see the use of such exaeriments in the 
natural. To one who does undersitand theirlmme -
tance, the wonder is tha t  such arri opinio~r slati-
have any %,eight in such a matter. The ?lacitlard 
the early days of Uache is still the standard of a 
coast-survey work of to-day. Let us hope that 
ignorant criticism will have power to lowei ur ir 
pair the efficiency of a department of' %,hose sricntil 
record the country may well be proud. 

While criticising the article of the Evefaing post, 
so far as it relates to the coast-survey, let me express 
my complete agreement mitll its condomnatron of the 
'political scientist.' I t  is time that the sysle~li thus 
attaclretl shonld be abandoned, and tha t  indisrnllmi- 
nate scientific assistance, given by the heads of hu-
reaus to institutions and inclividnals, arrd never 
contemplated or sanctioned by congress, slro~lld be 
discontinued. I t  has brought nothing but dlscreilit 
upon the official science of tlre counlry. L?t the 
most liberal appropriations be made for tlie nrorlr or 
oar scientific bureaus, but let the requisitions bc so 
complete and detailed as to invite a fair and opcu 
criticism. 

ALEX-LHDEIZ Z Y I L .AGA 
C a m b ~ ~ d g c ,Maqs ,Sept 9. 

T H E  T H E O R Y  OF ITOLCANOES. 

TIIIS ~ ~ o r k  is a brief statement of the most 
general facts rclatiag to volcanoes, nrith the 
citation of ninny e~amples  of volcanoes of vari- 
ous classes, and their subordinate phenomena, 
by may of illustration. It is evidently iutencled 
for the inost intelligent class of general readers, 
thong11 T aluable also to the specialist. 

I n  the Bist chapter, Mr. Vblain describes the 
lil~eno~nenaattellcling a -\.olcanic eruption of 
the normal t j  l?e, and mith great propriety 
treats such an occurrence as a illanifcstntion 
of the energy of the elastic vapors contailled 
in the erupting materials, -a ft1iidnmcntal J'act 
which shoulcl always be impressed as forcibly 
as possible upon the general reader. IIe also 
describes the vaiious fororms given to the lams,  
the illodes of acc~~~nolation volcanic piles, of 
the formation of cinder-cones, and the inany 
forals of craters. IIe givcs clesc~riptions of 
somc of the inore remarkable eruptions of which 
recorcls have beell preserrecl, and these are 
chosen so as to illustrate the tjpical cases of 
the several classes of volcanoes. In  this chap- 
ter xilay be found much inforlllatioll about vol- 
canoes not clescribed in Eilglish treatises on 
this subject, such as those of Reunion and 
the Islalld of St. Paul. 

The second chapter, on the gaseous emana-
tions, is, to the American student, probably the 

Les volcrrn.~, re pu'ilg 8ont et ce qu'i18 notL.3 appre?me?ct. 
Par &I.Cn. VRI~AIN,docteur dcs sciences, maitre do conf6rencas 
a la Borbonne. Paris, Ga7~ti~irv- 1881.I'illors, 8". 

m o ~ tinstr~irtivc: o m  in tlie book. The inves- 
tigations of C:harl& Saint-Claire Deville, of 
hcacchi, or Fouqub m d  Levy, are set forth in 
considerable detail, and well summarized. 
Tl~eqe are of great importance, and have, no 
doulrrt, recei~eri less :ittention from writers in 
t h ~ ~  than entitledEnglish l:inguagc they are 
to. I t  inay bc remarlieti, honrever, that much 
niuri. exteaded obse~  vatic~ns 11pon this class of 
l>liammena are necded thsxii those up011 which 
tile ronclusiolls of 11evilIe qnti Pouqu6 are 
lolrncled. The pte-eminence of those investi- 
gt tors is a high warrant for t,hevalidity of their 
:.r,nclusioi~s; but tile vulcanolo-expt%r~encc(i 
gist will perhaps feel that they are w e n  more 
s j  s te~~la t ic  is accustomedand beantiful thai;'lie 
to rincl rolcanic pheaomena to be, and l ~ e  would 
iilie to see them tested by the widest possible 
I crificatioa. The whole ehaptcr iz ~clmirable 
rc,atling, and excellently ar,l a1 ged by Mr. 
V4l:iin. 

The third chapter desc ibes the lavas them- 
sc>lves, their methods of row, :ins thc F(3t ms 
they assume at solidification. Ver. little efYert 
is macle to clescrilx the mic1.0-characters of t l ~  
la la ,  and this TTas probably judii:lo rs on Llre 
author's part ; for these cliaraclcr- i70n110t 1 ) ~  
bliefly summarized, and ally attc~lipt to clo L o  
~ ~ o n l dhave exceeded the scope of his TFOIJC. 

The fourth chapter treats of tile gco')r.i]lj;ic 
clistril~ution of volcanoes. Thc? rnnin i:et 11. 
scclis to establiqh is, that ~olcanoes a1 c . .  1: it11 
thc rarest exccptiolls, situated near tho it;^ GY 

within it. - i t  considerable lengt!,, ant1 R itli 
reference to this generalization, hc i ) n i  ' t ,  ifi 
r e~ iemall the lines of active T ents ilk r1:e \iorld. 
As a mfre statement of facts, apart C~.om nu)' 
conclnsions. liis summary, though not i .~,,e fi oil1 
errors, is a .ixlnable one on Inany accouiits : con-
siclcrecl nit11 reference to his generalizations. 
his tieatment of tlie subject is open to grave 
criticism. One of the most important ancl 
co~ i~ l~ re l~e i~s ivepropositions he insists 1111011, is 
the linear arrnngoment of rolcanoes. 'nlis 
idea has certainly a large amo~ult of truth in 
it,  bnt it has been enorinonsly overloaded and 
overmorlted b j  n-riters of general treatises. 
Tile occurrence of half a dozen to a dozen small 
colles upon a single line of fracture twenty-five 
to hunclrecl lcilometers in length, is very fre- 
quent in districts mliere the volcailic action has 
been cliffirse. But a linear arrangement oil a 
grand scale is ailother matter. The strongest 
case of it which can be cited is in South Amer- 
ica, where many ~olcaiioes are scattered in a 
most irregular array along tlie Andes ; but no 
evideilce has yet been brought to light, that any 
six, or even any three, of them have been built 


