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S C I E N C E .  


a time will aid the passaSe of lynipli; but the anasto- 
inosing vessels will carry the e~nbolic ova as well as 
the lyinpli. Tlie corresporiiling glands will t2ie11, in 
their turn, be invaded; and so on, until the entire 
lyinpllatic system, connected directly or indirectly 
with the vessel in which the parent worm is lodged, 
becomes obstructecl. 

"This, I believe, is the true pathology of the ele- 
phantoicl diseases: lo. Parent Filaria in a tlistal lynl- 
1)hatic; ZO. Preniature expulsion of ova; 3 O .  Embol-
ism of lymphatic glands by ova; 4O.  St,asis of lymph; 
5". llegurgitation of lymph, alid partial con~l~ensation 
by anastomoses; Go. Iiei~ewed or continueti preina- 
ture expulsion of ova; further embolism of glands. 
This process, according to  the part of the lymphatic 
system i t  occurs in, the frequency of its recurrence, 
and its completeness, explains every variety of ele-
phantoid diseases." c. v. EII,EY. 

J N T E R N A L  MOLECULAR ENERGY OF 
A 7'OMIC VIBIZATION.1 

THE object of this paper is to examine at  length 
the relative amount of energy whicli a molecule rnay 
possess with respect to any srnall degree of freedom 
of motio~i wllicli its atoms may liave as to eacli other. 
The tlleorenl of tlie viriiil is appiiccl to this motion of 
the atorns; and i t  is founcl, that in a n r ~ l e c ~ ~ l e  aof 
perfect gai; consisting of but two atonis, ~vhicli are at  
a mean distance, P ,  froin each other, ant1 ~vliicli suffer 
a~smalldisl~lacement whose niean i~ i a s in iu~n  arnpli-
t,ndc is 81. nntlcr tllc ~tctio11 of elastic Corcej, the ciiergy 
of atomic vibratiori will be to that of translation par- 
allel to arty assnnled di1.cctio11 in space as 81. to ?.. i t  is 
fnrther shon7n that tliis result i.; of sncii a cliaractcr 
ai; not to he restricted to ~nolecules of t \ro atcrms 
merely, nor to atorris ~vhich are atiractcd tom;~rcl their 
lrieaii position by forces r a rg i l :~  simply ar the iirst, 
11ower of the clisplacement ; so t,ll:~t t,lic result arrived 
a t  is of a ge~leral nature which rnay be stated thns : 
t,lle energy of interatomic vibratiol~ tlcper~ils i ~ p o ~ l  the 
atomic displacement vitliin the nioleculc, and ill 
such a w:ty, that, wlicn this displecernent is a variish- 
ing quantity cornpared wit11 tile tliinensioris of the 
molcculc~, tlieit this eliergv of internis1 vibration is 
a ~ ~ a n i s h i n gqnnntit,y compared wit11 the encrgg of 
motion of the nlolecalc as a viiole. 

This result is in coniirmatiorl of the results ob- 
taiacd by the aut.Ilor in liis previous pal)cr upon ' .An 
extcnsion of the theorem of tlie virial,' Qtc., in 
~shic l iIlc cxprcssed tlle oilinion that  tllc results there 
obtained lctl to the conc:lusion, that " i n  case partial 
corlstrai~lts not anlo~ulting to tlie loss of entire de- 
grees of freedom are introcluced, the energy \\-ill no 
loliger be equally distributed anlolig tlic co-orclir~ates, 
but will be i~ifluencctl by their constraints." 

This beirlg in clirect contiacliction to the coiiclusiot~s 
~rll ich have been detlnced by Doltz~narn~ arid by \Vat- 
son froni tlie tliscnusion of the (listributio~i of energy 
by the ~ncthoil of getier,!lizeil co-ordinates, all esanii- 
nation is ~nade  of the poilit in tlli3 lritllerto accepted 
tlicory from wllicll thc contratliction arises, and an  
crror is pointed out in tile ~netllotl of cml~loying the 
fuudamental expression for tllc distribntion of veloci- 
Lies. The crror is of this nature: the law expressing 
the most probable d is t r ib~~t ionof velocities with 
respcct to any single co-.orili~iate iq the s;rine as that 
of tlie rriost probable distribution of errors of obser- 

vation, and contains a single arbitrary constant, to be 
determined by tlre observatio~~s I t  has  tlieinselres. 
beell assumed that this constant is the s ;me for each 
co-ordinate, wliicl~ is, in effect, assu~ning the very 
point to be proverl. I t  is here pointed out, that  doing 
this cornlnits an error of i,lte nature as is done 
in assigning equal -weights to unlike observatio~is 
witliout first s h o w i ~ ~ g  that their weights are equal. 

The compulations ntatle by Incans of the virial 
show co~~clasively that  the inean energy (i.r., the 
weight) is not at all the sarne for one rlcgree of free- 
dom as for anot l~er ;  and, in order to filrd how one is 
related to anotlier, it mill be necessary to take ac-
count of the forces acting, as has been dorie i n  this 
paper and in the previous one. 

This extensiori of the theory leads to nnmerical re- 
sults in close accordance with obser~ed values of the  
specific heats of gases, aild their ratio, witliout pre- 
vious kllowledge of tllcse quautities for any gas; thus  
computing these quantities for t l ~ c  first tirrle solely 
from the gelieral equations of mecllanics. 

ON T H E  DEVELOPLIIENT OF CITLORO-

P l iPLL  A N D  CyOLOR GRALVULES. 


T r r ~view has been getlerally entertained, based 
largely 011 tlie :~rl~nirable ir~vestigatioiis of Arthur 
Qris, that  chloropl~yll-gran~~les a.re produccd by direct 
differentiation of tho ljrotop!asiri of a~si~rti lat ing cells. 
Lccl by liis study of ct:rt,nin r~rotopl:tsniic bodies in 
the cells ~vllere ~intri t ivc nr;ttters are storetl for future 
?me, ant1 f o l l o ~ ~ i n g  out n snygestion ninde by Schlnitz 
in his rccclit ~ ~ o r l r  relative to the assinlil:~t,i:ig bodies 
in cert:tiri Algne, A. F. I\'. Sclriml~cr (73olniz. wit., 
Feb, and March, 1883) lias nmde a dctnilecl examilia- 
tion of the origin of chloropllyli-grit~~~~lei:,~rliicii in- 
dicates that tlie views of Gris are esroiicous. At tlie 
points of gron.th csanrincd 1)y h i ~ n .  Sclliinper urli- 
formly found that well-forinetl g r a~ i r~ l r s  alrraily exist, 
and that, from s~tbsccluent tlivision of these, a11 tlie 
cl~lorophyll-grn~tolesare protluccd. Ir'iom these, and 
not, as heretofore believed, from tlle differentiation 
of the protoplas~n~ic mass in 1,lic cell, arise the gran-. 
nlcs which later, nntler t,lic inflnence of light. take 
on their characteristic color, Or~e  of llle most in-
tcrestiiig cases reportetl 11y bin1 is that of .Izolla. 
The point of growth a t  tlie root coiltains bright 
grecn cl~lorol~l~yll..granulesabont as large as thosc in 
tllc older parts, mlii in thast: granulcs the 11rocess of 
ilivisiol~ is to I)e tli~t~inctly traced. 

I n  tliose points of growth 11-he1,c t,lle tissues are as 
yet free from color, he ha3 becri also able to follow 
tlie (li~~ision, step I)y step, IIP to the prodaction of 
cornplet,c g r c e ~ ~  gi~nnnles. 'l'lie botlicys fro111 wllich 
tlic grarii~les arc protlnccd :we p~ 'c jer~t ,  lifiewisc, in 
all points of growtli of scctllings. Jus t  here is  
fouilcl tllc most iilteresti~ig feillilre of this irrrestiga- 
tioii. Froin these botlies, whicli lie \\-ell terms ' l~las-
titles,' conic tlii,ce clnsscs of protoplas~nic bodies, 
some\vllnt sesembliiig OIIC another in slinpe: ~lalilely, 
1, the cliloropliyll-gr:~ii~iles,or chlornplustides; 2, 
the starch-formers, xvhic:li, with t l ~ c  allied wilite or 
colorless boclies, lie ralls le?icoplastiiics ; and 3, the 
botlies whicll l~oszcss colors otlier than grecn [ fo r  
instance, tlie grar~alcs in petids ancl the like), to ~~~h ic11  
he  gives tlie name chl~omopln.stides. To  illustrate 
this fro111 a singit: c.;tsi:, we xviil allitde to Iinpatiens 
parviflora. 'Thr rcry tritnsparcllt cells a t  t l ~ e  point 
of growtli coiit;lin l~lnirily risible leucoplastiiles. 111 
cells of the sarne age tliey are of the sarne size, often 
constricted, alnra,ys sliarply defined. 'These can be 
traced by plain transitions into chloroplastiilcs on 
the young stcrn and the zone of foriiiilig leaves, 
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while, at the point of growth in the root, only leuco- 
plastides are to be seen. Noreover, in following the 
plastides farther back, he  found them prese~lt in the 
seed itself; arid this he conjoins with the well-lmown 
fact, that  chlorophyll-granrlles are to be found ready 
fortried in certain seeds. 

The destiny of the plastide depends upon the tissue 
which is to be developed from the meristem. Some 
of them remain colorless, that is, as leucoplastides, 
and serve to produce starcll-grains at  the expense of 
assimilated matters; others become chloroplastides 
to  prvduce assimilated matter; while still others are 
to furnish colors to flowers and frnits. This simplest 
of all organs is therefore capable of widemetamorpho- 
sis. by which i t  becomes fitted for its diverse functions. 

Nor is this all. The same plastide can become a t  
different stages of its life a leuco-, a chloro-, and a 
chromo-plastide. But which of these is the primal 
form B To tliis the author answers unequivocally, 
the chloroplastide; and lie believes that the others 
have all been derived therefrom. Reserving some 
of tlie other features of this suggestive paper for 
another ~iotice, i t  may be said that  the terms pro- 
posed by Schimper are quite equivalent to those 
given by Van Tieghe~n in his Botany, now in course 
of publication, as leucites anii c?~lorolezccites, and, in 
part, to his znuti~o-leucites ;but, so far as their de- 
velopment is concerned, the latter author follows the 
accepted view of Bris. G. L. GOODALE. 

LETTERS TO T H E  EDITOR. 
M o l l u s c a ~ lrock-boring.  

I v  giving lectures upon buildinc-stoxies my atten- 
tion has been often called to the acrion upon them of 
boring molluslrs, echini, annelids, sponges, etc., when 
useii in submarine constructions. 

I r i  Albany IXancock's paper on the above subject 
( A I ~ I L .irtcig. ]ant. hist., ( 2 ) ,ii. 226, pl. viii.), are figured 
numerous siliceous grail~s, found about the foot arid 
mantel, which he regarded as secreted by the mollusk, 
and omploged in excavating the buyrow. Wllile I ian- 
cock's conclnsions are generally denied, I have not 
see11 any explanation of tlie observed particlcs. The 
forms figured by him, especially in fig. 6, resenible 
the grains (principally quartz) observed in the micro- 
scopic study of mucl and other earthy deposits. Such 
grains would naturally be the result and not t,he cause 
of tlie rock excavation; and it is difficult to see how 
the  animal could be in the positiorl in which it is 
found, without their presence abont it. 

Perhaps some zoologist can st.ate if this esl~lana- 
tioil has becrl given bcfore, and whether it he correct 
or not. M. E. TVADRWOI<TII. 

(!an~bridge, \lass., Apri l  YO, 1883. 

T h e  L a k e  Supe r io r  rocks .  
I'rof. N.31. Winchell is evidently right in saqing, 

in SCIICSOE, So .  12, that, in my letter in No. 5, I mis-
represented Elis position 0x1 the nnconformity in the 
St. Croix valley. I Elad said that he had strenuonsly 
denied this nnconformity, because my recollection of 
n conversation on the subject, held with hitri in ISSO, 
was to that effect. Bat,  011 tnrrlirlg to tlie reference 
he gives in his First annual report of the geological 
survey of Xinnesota, I see that  he had arirlonrlced 
such an nnconformity as long ago as 1872, which, of 
course, I should have ltno~vii before; so that I must 
have misnnilerstood him. 

i l s  to tlie other niatter, -viz., the relation of the 
'St. Croix' or Potsdam sandstone of the Mississippi 
valley to the ' eastern sandstorle' of Lake Superior, -
T cer tainly have understood from his various reports, 

that  he  regarded them as distinct. But I am very 
glad to be set right on these points, though regretting 
very much having misunderstood Professor TVincl~ell; 
for it narrows down the question at  issue between us 
very materially. It. D. IRVING. 

T r a c k  of meteor .  
I n  your first number, Feb. 9, 1883, I saw an ac- 

count of a meteor witnessed by Capt. Bellmap of the 
U. S. S. Alaska? Dec. 15, 1882, and reference to a 
similar phenomenon seen a t  Lalce Winnipeg J u n e  29, 

1860. On the evening 
of June  17, 1573, in 
early twilight, and be- 
fore any stars were 
visible, upon conling 
out of my hotel in Vi- 
enna, I found a crowd 
of persons watching a 
similar phenomenon, 
which appeared to be 
just north of the Kah- 
lenberg. Upon in-
quiry, I learned that  
a meteor had been 
seen to fall a few mo- 
ments before, but 
without noise; and a 
subsequent watch of 
the daily papers gave 
no account of any 
m e t e o r i t e ,  wrllich 
could hardly have es- 
caped observation in 
tliis settleii section of 
Austria. I t  ~ ~ o u l t l  ap-
peitr, therefore, tlisl 

this meteor must have been entirely iiissipated in 
vapor before reaching the earth. 

When I first saw the lumirious track, I a t  once sup- 
posed it, from appearance and color, to be the flame 
from a distant zinc-furnace; but it n-as gradunlly 
changed fro111 its straight course to a curved line 
closely resembling fig. R in SOIESCE, KO. I,11. 5 ,  a~i i i  
appeared to be borne to and fro by the gentle cur- 
rents of air. I t  extended fully 300 from the horizon, 
a n d ~ v a sdistinctly visible for half an hour after my 
at1;ention mas first called to it. From a letter sent by 
Ine the next d;ty to a friend in this couritry, the above 
facts are taken, in which letter I rongllly slietched 
the appearance of the Ir~tninons cloud, after a few 
uiinutes from the fall of the meteor, as shonri by the 
accompanying cut. P w ~ nCor,r.rr;~z. 

AUGUSTUS DE MORGAN.  

illernoir of A ugustus de LVfor,qczlz; toitlz aelectiolzs 
fronz his letters. By hi3 ni fe ,  SOPHIAELILA-
BETH DE X ~ O R G A ~ .London, Lonqmans, Green, 
& Co., 1882. 10, 422 p., port].. bO. 
IFthe degree of interest which attaches t o  

the life of n hard-working mathematicinn is, 
from the llntl~re of the case, less than strong : 
if the biography of D e  BIorgn~l i s  ill this re- 
spect in nlnrketl contrast to  tllnt of a lnan 
whose life is a picture of his time, ancl who has 
llnd himself a distinct effect o l ~ o n  his time, -
to  the life, s q ,  of Harriet htnrtilieau, JT-llich 
was inclacled within nenrlj the sarllc years as  
the life before 11s. -it  is ~ l o l ~ c  truetlie less 


