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If we should be asked our opinion as  to wllat the o ~ i q ~ n  BOOKS RECEIVED.  
of these ice-meteorites may haye been, Tve sl~ould h e h -  

11 
,-lined to allsTver tlley are llrobablq- a small part , SECOND KEPOI:T 01: , 1 1 3 ~UNITED STATES l Z ~ ~ o n 1 o 1 . 0 -  
of the collections of n-ater (oceans '1 n.hich. \ve kno~v,/ G I ~ . ~ I ,C o n r n i ~ s s ~ o ~ ,  . .  . 

the c1isjnte~-rat&l planet to I 
for the years 1878 and 1879, re- 

~ i ius t  have existed on ~ ~ l i i c l l  Iatinp to tile Iiocitv n/~ountail; Locust. ant1 the JVest- 
our stone and iron-meteorites once belonged. 

The  various theories - \~h ich  have I~een held to explain 
eel-tain ~ , t l l - l i n o \ ~ nfacts about meteol-ic botlies, notably 
Schiapal-elli's ingenious hypothesis connecting comets 
with meteorites, the fact that most comets gi\-e a spec-
trum, closely resimbling that of caibon, and many others 
will have to he re\-ised in the light of t l~ i s  discovery, and it 
may be safely clai~iietl that Dr. Halln's book 17-ill prove to 
be one of the most ini1:ortant contributions to natural 
science of the present time. 

-

ASTROKOhlY.  

Prof. Ma]-k W. Harrington, of A c n  Arbor Observatory, 
anacunces, in a prixrate letter to the editor, the varia- 
bility of star TI). M. + o" ,2910, the position of \\hich for 
1855.0 is 

A.  R .  12h. 6117.28.4s. Decl. + o" 23.5' 
I t  reached its n i n i ~ n u m  on May 22 or 23, when it \!as of 
the magnitude of D ,  R4. + o0 ,2914, ~vhich  is given by 
Argelander as 8,7.  I t  is now increxsing in brightness a t  
the rate of a tenth of a magnitude a day. T h e  star, in the 
same right ascen~ion and in I 5 '  south cf the variable 
(D. RI. + oo  .2911), is of a fine orange color, ant1 shculd 
be  put in the list of red stars. 

Observers desiring informaticn, charts, c r  comparison 
stars, for use in observing the variable, \v\\.jll be cheerfully 
assisted by Prof. Harrington or the editor. 

M. Eugene Blcck, of the Obse r~a to ry  of Odessa, Rus- 
sia, has communicated the follo-\ving observations anti 
elements of Comet (a ) ,  1881, Swift:  

Odessa LI. T .----L-, 

1881d./L nc. s. 
hIay 4 14 50 1 5  

5 14 28 12 

7 I4  36 2 

App. n .  App. d.---- --7 
h. 1)).  s. v 

o 	 1 5  6 . 5 3  + 33 25  3.7 
o 19 1.00 + 32 24 36.7 
0 26 35-05 + 30 1 5  5.9 

ELEMENTS. 

T = I 881, May 20.8294. 

- = 299 47 53 
12 	 = 123 59 25  

= 79 33 0 
log.  q = 9 76570. 

The con parison with the middle place givcs 
ODs. - C, ~ , A c o s .  ,9= - 27' 

d / 3  = + 3" 

Careful search has been made a t  I3osto11, a t  Calnbridge 
by Mr. U7endell, a t  Clinton, N.Y., by Prof. Peters, and 
t ~ yothtrs,  for Barnard's Comet, but without success. 
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BOSTON,Jiciie 2, 1881. 

-. 
UYDERGROUNI) 15P~llrs.-The~VIRIIS Municipal Coun- 

cil of this city are contemplating adding to their funds by 
taxing wires placed in the sewers. The proposed tax ivill 
be zofr. per kilo~netre up to 500, 3ofr. from gco to 1,000, 
dofr. from 1,000 to 1,500, and so on, xvith an increase of 
~ o f r .  for each gco kilometres. L'B/t,ri'i.iciiC says that the 
number of liiiometres of wire placed in the sewers being 
about 7,000, the Compag~iie des TCli.phones will have to 
pay something like 5~),5ocfr. It adds that the company 
lnalre no objection to this tax. 

ern Cricket, etc., \\.it11 illustrations, IVashington 1880. 

This volun~e -\\-ill he I-ead with interest bq- naturalists, 
ant1 the facts and statistics relating to the I-avages of lo-
custs, antl the laws ant1 charactel-istics governingtheirmi- 
gl-ations are very colnplete. 

The  interesting chapter elititled " T h e  Brain of tlie 
Locust " opens ~vitli these lines. " In order to appreciate 
the habits, migratory, I-eprotiuctive, etc., of the locust, and 
to learn something of its general intelligence as  an insect, 
antl as comparetl lvitli other insects, it is necessary for us 
to study with a good deal of care the organ of tlielocust's 
PZZ~Z(Z ' ,Z: e., its nervous system, compr~sing its nervous 
centres antl tile nerves arising from them. The  present 
chapter \\-ill be tle\~otetl to a stutly of the brain." 

It may be confitlently afhrmetl that I\-ith methods far 
subtler ant1 reasoning n~ucll  nlore profo~~iid,  than ally em- 
ployetl by tile author of this clial~ter, Ive shall always fail 
to iiiitl in the structure of tile nenrous system any esplnna- 
tion of the migratory ant1 1-eprotlucti\-e or of any otlier 
hal~itsns habits in any animal. A large ~ving-ganglion 
means a flying insect-of course, a large optic ganglion 
111eans that vision is a po~~rerfulsellse in tlie animal in 
I\-hich it is fountl ; an atropic olfactory bulb, in man the 
monkeys and seals, ~iieans that the sense of snlell does 
not play so iii1portaiit a role in these animals as  in tlie fox, 
clog, lion, canlel ant1 opossum, here the bulb is large. 
The  l~rel>oi~clei-ance ofof the I~rachial eiilargement the 
cortl in tlie mole aiitl 1)al is related to the prepontlerance 
of the anterior extremities over the posterior in these ani- 
~na l s ,  but it no more s e n e s  to explain the difference in 
psycliical hallits existing I~et\\-een tlie t ~ ~ o ,  nay it does so 
to a less degree el.en than the external structure. There 
are sl~eciesof locusts -\\-hich are not mirratory ant1 a stutlv 
of tlyeir l ~ r n i ~ i s  slloultl be made if i l l r . u ~ a c l ~ ~ r t l\vishes tb 
draw inferences as to habits from the cerebral struc- 
ture ; ill otlier I\-ortls, if lie -\voultl trace out tlie line of de- 
marcation bet~\reen a "~nigra tory"  and a ' I  non-migra-
tory" braiii. 

W e  believe that  the clause in question has been in- 
sertcd -\\-ith the curnose of i nd i ca t in~  that there i s  a con- 
nection betweel; t h i  chapter it o@ns and the general 
purposes of the Report. If so, i f  it was the writer's ob- 
ject to lead the lay mind to loolc ul;o11 his paper as  
pointing cut methods by which, through a careful pur- 
suit of the logical lines ant1 the raticcinatlon passing 
through the cells or nerve-tracts of the locust's nervous 
system, \ve should in course of time be enabled to over-
reach and anticipate him by our superior reasoning power, 
in a manner comparable to that  followed by a detective 
sl~adowinga forger, we can only say that it might have 
been omitted. Science needs no apology and the 
excel!ent plates accompanying this part of the Report 
alone justify the expense incurred by Government in get- 
ting them up. 

we conslder it unfortunate that  in a chapter not likely 
to be  perused hg the lay reader at  all, so much matter of 
a semi-pcpular charzcter shoulci have been included. I t  
is the attempt to popularize the distinction between the 
brain of insects and of vertebrates (11. 224) that  has led 
Mr. Packartl to the conlmission of actual errors. Thus  
s~eal t i l lgof the nervous systtrn of vertebrates, he says : 
" T h e  gray matter is situated in the centre and  consists 
largely cf ner1.e or so-calletl ' ganglion cells,' while the 
external white matter of the brain or cord is composed 
of a mass of ner17e fibres." This is correct only as  ap- 
plying to the very lowest vertebrates ; in man, the mam- 
~na l i a  and reptilia, the gray matter is Inore or less near 
the surface, in some centers a l t~get l ie r  c o ~ t i c n l ,while the 
white matter is internal. Mr. Packard adds, a s  another 
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discrinlination : " moreover the entire brain of a n  insect 
is white, as  are all the ganglia." 

On page 226, he says that the outer part of the brain 
i s  made u p  of a " slightly darlter, usually pale grayish, 1 
white portion "-, whrre  the tissue consists of small gan- 
glion cells, it is naturally . . . . rather darlter than 
in those regions where the tissue consists of the more 
loosely disposed, large ganglion cells." 

So that we have a funtlatne~tal  contradiction in refer 
ence to an alleged fundamental distinction, quite aside 
from the notorious fact that in the lowest vertebrates the I 
nervous system is as  "wliite" as  in inszcts, and that the 
convoluted " lushro room " body or " cerebrum " of the 
an t  contains sharply demarcated gray ant1 white sub-
stances. 

T h e  chapter is accsmpanied, as  stated, by plates of 
great value, most of these being fac similes of sections 
prepqreil by Mr. Xorman J.  Mason. On the whole, 
notllingnew is added to our Itnowledge of the adult in- 
s ~ c t e a nbrain in general, or the locust's in particular, that 
has not been carefully reported by Floegel, Newton a r ~ d  
Michels. But through the great patience and sltill of Mr. 
hlason, Professor Packard has been enabled to study sec- 
tions from the eml~ryo braia, asul~jec t  not yet worked UD, 
owing to the c1ifficul1v of preparing the specimens. T h e  
most important results obtained is that the nerve-fibres 
tlevelop from an originally finely granular substance, 
thus confirming the observations of Schmidt and Ilensen 
for the mammalian embryo. . 

In view of the loudly trumpe!ecl theory recently revived 
by Dr. J.  J.  RIason, after having repeatedly received the 
coz~fidegrcrce at the hands of Stiecla, Meynert and others, 
that  large cells are motor, it is interesting to note that 
those of the optic ganglion in the locust are amon: the 
largest cells in its nervous system. R.C. S ,  

CORRESPONDENCE.  
T h e  Edi io l -  d d ~ s  not hold  h i n f s ~ Z f  ~espon.rii,Ze fop- o,h;?zio):s e.r,h~e.rscd 

by h i s  coi.ues~onir'e~iis.  N p  7:otice i s  tizkeit o f  iz?zoq.iiioz~s co?~z~ i zun i -  
rrrtio~zs.] 

To the Eliifor of " SCIEXCE." 

Limax maximas Id. A specimen of this slug was 


brought me May 16. It came through a faucet cou- 

nectecl with the water works. Being an iiltrocluced 

species and not frequently found, this fact may be of 

interest. 


Polygala pancifolia, wild. Specinlens with pure white 

flowers have been sent from Luuenburg, &lass., ti170 

years in succession. J. H. PILLSUUKI'. 


SPKINGFIELD,
May 27, 1881. 
-

S P E C T R U M  ANALYSIS. 

At a meeting of the Royal Astronomical Society held 
on the 13th of May, Mr. Norman Locltyer aslred permis- 
sion to offer the followinq address. H e  said : 

'i T h e  chemical constitution of the heavenly bodies IS 

one that demands some attention from astronomers. 
Twenty years ago the observations of Icirchoff and Stokes 
enabled us to get  some glimpses into the chemical con- 
stitution of the sun. Icirchoff's view was rhat substances 
with which we are acquainted exist in the atmosphere of 
the sun, and that  their presence was demonstrater! by an 
exact matching both with respect to  wave-length ant1 in- 
tensity of the lines of certain chemical elements, Before 
his time Frauenhofrr had noted the coincidence of the 
bright yrllow line of sodium with the D line in the solar 
spectrum, hut Kirchoff showetl that also in the case of 
iron, magnesiun~, col~al t  and several other substances 
there were coincidences betmeeil lines, wliicl~ went to 
<how that what was true with resprct to scdium was true 
,vi!ll respect to these other bodies. Nine years ago, Ice had 
>lot merely the opportunity of comparing these bright 
lines in the spectrum of the sun's atmosphere, as  revealed 

to Frauenhofer, but we had the opportunity of studying 
the spectra obtained from very srnall portions of the sun's 
atmosphere, in regions where we shoulcl expect an exceed- 
ingly high temperature -namely, in the regions of spots 
ancl in the regions of prominences. When we began to  
examine these spectra, we found that  the lines were 
thicltenecl, and the cjuestion appeared much less clear 
than it did before. Of 460 iron lines recorcleil by Icirchoff, 
only three were observed in the prominences, and these 
were not the lines t h ~ t  were seen thicltenecl in spo t s ;  so 
that a great many fresh questions were raised, and the  
idea of the decomposition of the iron by the high tem- 
perature was forced upon us. I ~ v i s hto bring before you 
to night the results of some purely astronolllical inquiries, 
lately unclertalren by the Solar Physics Committee with 
respect to the behavior of the lines in the spectra of spots 
and prominences. W e  had before us the admirable work 
undertaken by Prof. Young in 1872, on the spectra of the 
prominences; but his observations only lasted for a 
month, and we felt that we ~vanted  m7re facts, so what 
we have been doing at  Kensington during the lnst two 
and a half years, has been to obtain aud tabulate the 
spectra of a hundred sunspots, and these we have coni- 
pared with the  Italian observations of prominence 
lines. I t  was impossible to note and map clown 
the behavior of all the lines in the spot spectra. 
T h e  Committee, therefore, attempred something which 
was  more modest, and contented thenlselves with ob- 
serving twrlve lines in the inost easily visible part 
of the spect ru~n,  between F and D (pinned to the black- 
board was a diagram with the spectra observed placed 
one beneath the other, at  the top were the  iron lines of 
the Frauenhofer spectrum stated by Angstrom to be co- 
incideut with the bright lines of iron). T h e  first point 
which strikes one on examining this diagram is the etior- 
nious number of iron lines, both i11 the solar spectrum 
ancl in the iron spectrum, as mapped l1y Angstrom, who 
used an elec!ric arc of thirty or more Bunsen cells. They 
remind one of a great piano, only a few notes of which 
are played over and over again in the spot spectra, but 
always prodticing a different tuue. If you examine the 
lines individually, you will find that every line has been 
seen with every other line. One is struck by the mar- 
vellous individuality, so to speak, of each. The lines do 
not go in battalions, or companies, or corporal's files, but 
in single units. T h e  great importance of obtaining these 
observations is not so much for the observations them-
selves, a s  for the comparison they enable us to nlalte 
with tlie observations of the lines in prominences, be- 
cause the prominences are hotter than the spots. T h e  
spots are caused by down-currents where the solar at-  
mosphere is brought down from cooler regions. They 
are opposed to prorninences, which are ejections of 
heated matter from the interior of tlie sun. Here (point- 
ing to the diagram) we have arranged the observations 
of pron~iuences by Tacchinl since 1872. W h a t  is the 
result? First of all, you will note a very great sin~plifi- 
catiou ; tlie brightest part of the sun has given the fewest 
lines. Next, there is not a single line common to the 
two series. In passing from the iron l i n ~ s  in the  spots to 
the iron lines in the flames we pass from one spectrum to 
another, and the two spectra are as  distinct from one an- 
other as the spectrum of magnesium is distinct from the 
spectrum of chlorine, or any other substance you please. 
These phenomena are the last we should expect. W e  
can understallcl that  a difference in the quantity of iron 
vapor present, might malte a certain difference in the 
spectrum; but we are driven to something quire inde- 
pendent of any change correspontling to quantity. \TTe 
see that as  the temperature is increased the simplicity of 
the spectru~li  is increasrd ; just a s  a chemist finds with 
regard to the substancfs which he has uncler his control. 
the func'ion of temperalure is to simplify. Why, then, i f  
this is the result of worlring with increaseti temperature 
here, shoultl not the simplification be due to the breaking 


