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tions, produce a known cjuantity of electricity, or ~vh ich  
would charge a condenser of one microfarad capacity to 
a given potential. I<nowledge as  to the power of a gal- 
vanic battery was much more tlefin~te. Everything In 
that respect could be stated wit11 zx?ctitude. If knowl-
edge of the practical uses of electrical machines were ' 
comparable with that in reslIect to the galvanic battery, 
knowledge as  to the efliciency of the former would soon 
be equally definite. The  necessity of IJrolIer stantlai-ds 
basetl on numerical data was understood in more than 
one branch of physics; but the present remarks were tli- 
rected only to electricity, which had in recent years un-
dergone almost a conlplete transformation. After tle-
scribing the principles upon which a system of electrical 
measurement should be founded, the steps taken by Ohm, 
IVeber, Oersted, and others, in arriving a t  tlefinite laws, 
were related and tabulated for comparison. Weber 's  
system had been extended by Sir W. Thomson, ant1 the 
prac~ical  applications of electricity in its early days pro- 
duced the necessity of being able to express results upon 
a coherent system of stantlard units. For  that purpose 
the committee of the Rritish Association on elecrrical 
stantlards was appointed, antl the B. A,unit resultetl. 
The  data upon which that unit was fou~ltled had subse-
quently been verified, ant1 a t  the present time a retleter-
minatron of its accuracy was about to take place. T h e  
absence of any stantlard resistance coils was pointed 
out, and the suggestion made that it \i~ould reflect credit 
on the Society if it at  once set to work with the view of 
establishing a definite standard resistance, with \i~hich in- 
struments used for every-day practical purposes coultl be 
occasionally verified and adjusted. X paper on " Soine 
Experimtnts on Intluction with the Telephone," by LIr. 
.I.\fT. Heaviside, was then read. In the discuss~on 
which follo~ved, Prof. Hughes, Mr. Stroll, Prof. Ayrton, 
and others took part. 

F U R T H E R  NOTES ON TIFE BR,-\IN O F  T H E  

IGUANA A N D  O T H E R  SAUROPSLDfi.  


BY I 3 ~ n . m ~C. SPITZI,I ,  \I U 

I would add  to the observations ;)ut,lishetl in No. 7, 
Vol. I ,  of Science, relating to the brain of the Iguana, 
the following : 

1st. T h e  ganglionic intumescence up011 the inner edge 1 
of the cerebral hemisphere, which I supposed to repre- ; 
sent the homologue of the molecular basis oi the 
Fascia denrata of Tarini in the mammalia, is more \~olum- ' 
inous in the middle of the hemispheric length, tila11 in 
the posterior third. T h e  homologization of the entire 

attempted by Meynert, \ ~ h o  surmised that an auditory 
tract passed through the cerebellum to the 6mchz'zrnt 
co?lj?rr?cttiizrjrz, (and therefore through this cell group) on 
its way to higher projecting fields. 

4th. T h e  so-calletl nzrc[cfts iL,ntntirs of the cerebellum, 
\"hlch should be termed simply p~IIe(PIIS eeYe6e(z2,S i n c e  it 
is not tientated even in all the ma~urnalia, is clearly pres- 
ent in the cerebellum of the Iguana,  I t  can be found at 
the junction of the cerebellar peduncles with the main 
cerebellar mass, and consists of well lnarlted cells of 
Inoderate dimensions. 

jth. T h e  " fasciculus from the habenulz  to the teg- 
~nen tum" so-called by l leynert ,  but ~ v l ~ i c h  andGudden 
his pupils correctly state to  run from the habenulas to 
t l i e~n?<q lzb~z  111s not been yet itlenti- zrzter$eiJztncz~lar~~, 
fietl In animals lower in rank than the mammal~a .  I find 
it we!l-tleveloped occupying exactly the same relations 
and presenting the same histoiogical peculiarities as with 
manlrnals in the Iguana. 

6th. T h e  fourth pair tloes not reach the valre of Vieus- 
sens in levels lower than those in \\,hicll the root has its 
origin. as  in the turtle (iVa?ze/izysg-zrtfntus, C'/le<ydra) 
ant1 the mammalia, but distinctly arises in :he same level 
in which it reaches the valvule where ~t tlecussates. 
The  nerve itself, however, emerges in levels superior to 
the latter. 

7th. \Yhile the cells of the oculomotoriotrochlearis nu- 
cleus, ant1 those of part of the autlitory origin are of large 
dimensions, those of the abtlucens, tacial, ant1 motor-
trigeminal origill a re  remarkably small. The  retluction 
in size of the  cells is as  might be inferred accoinpanied by 
a reduction in size of their nuclei. This fact suffices to 
tlispose of the recently aclvancecl claims, that motor cells 
have larger nuclei than sensory ones. Tlle reduction i;l 
size of these nlotor groups and their presenting such a con- 
trast to the preat dtveionment of the cells in other nlntor 
groups in th; Iguana, 11;s to my mind much of the enig- 
matical. The largest cells in the nervous system of the 
Iguana, are the multipolar cells of the reticular fieltl, 
(mv yn?zc.ltbrz refLi-?tl~r?,e in n~ammals)  those of the aud- , - -
itory origin ant1 ?ZZLCZ!ZLS f c ~ ~ ~ / z e ~ z t ~ 'of the same ora;e 
nearly the same dimensions. 

8th. T h e  mesencephalic nucleus of the fifth pair is 
represented as  in other reptiles by round crlls, sunli in 
the niche between the t~voopt ic  lobes; they are not spread 
out on the contour of the central tubular grey, ; s  in 
mammals, but concentratetl nlore at  the metlian line. 
Some of the cells can be itientifietl bcneath the ~nter -cp-  
tic lobes. 

inner wall of the hemisphere with tlie C o r ~ t r ~  9th. T h e  cells of the substantia ferruginea of man are ANZJIZOIZ~S 
of maminals gains strength frc,nl the fact that  in t h s  ; represented by a group of numerous small ganglionic 
O ~ I O S S U ~  along the the Cornu Am~nonis  extends almost 
whole inner hemisphet-ic wall, and is but sliglltll- foltleti 
as  compared with that of the Xoclentia. Tha t  the eleva- 
tion which I supposed to correspontl to the-fnsc~iz denfntn 
and feii7i1rala ri?zerc.r, might b~ i in t e rp re t ed  as  one of the 
thalarnic tubercles, \vhicli I considered an open question 
at  the time of my writing the first commmanication, antl 
which I now hold to be d~sposed of definitely as  well as  
the other supposition. 

2nd. There is a nlolecular accumulation at  the base of 
the cerebral hemisphere, in the common basilar g r a b  
and beneath the elevation of the corjcrs sfrictfztjiz, which 
may correspond to the lenticular nucleus. 

3rd. At and above the level of the emerging third pair 
of nerves, there is a beautiful nucleus of large multipolar 
cells, resembling the cells of the auditory nucleus (that is 
of the large celled div~sion of that nucleus) in contour ant1 
in dimensions This cell group in its situation corre-

1 
bodies, whose connection with the fifth nerve is clearer 
than in the mammalia. 

10th. The auditory nerre fibres send a poseriul  strand 
which decussates with its fellow in the raphe. I n  its

1 course each strantl traverses or circumscribes the poste- 
' rior longitutlinal fasciculus. 'This same strand is fount1 in 
the mammalia, but in the latter it is deeply seated ; in the 
Iguana it is more superficial, and the erroneous inference 
might be drawn that this strantl in the reptile is equiva- 
lent to the sfrz'iz- acfrs2'icz'of mammals. The  latter are 
horvever, absent in reytilec, and although in solne species 
visible eminences are formed at  the floor of the fourth 

I ventricle, crossing at right angles the 1ong;tudinal emi- 
nences of the posterior longitudinal fasciculi ; these are 
the holnologues of the Inore anterior and concealed part 

, of the audiiory decussation of mavmals .  
' I ~ t h .  In 110 rept~le  have the nuclei of the columns ot 

Goll and Burdach Ixen itlentified. In the Iguana I can 
sponds to the ?zz~cietts tegiiz~jlf~'of mammals. I ~vould  readily identify them, although much smailer than tlie 
here note that throughout the animal range, the cells of corresponding nrlclei of the malnmalia. Their delnarca- 
tlie izticleirs tlyiizenf~' and the special clirision of the aui11- tion is, however, tlistinct. 
tory nuclcus referred to seen1 to Iteep step in development. I 12th. In the Iguana as in the thrtle there is an accu-
This fact n-ould arld another link to the chain of evidence 1 mulation of numerous multipolar cells at  the raphe in the 
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level of the junction of the  cord and  oblongata. I n  adtli- 
tion a group  of reinar1;ably at te~iuatet l  cells is found a t  
the  origin of the  spinal accessory. Tliese cells a r e  so 
~ n u c h  elongatetl and their protop1:lsm has  been so  inuch i 
narrowed tha t  hu t  for the discovery of a nucleus in one 1 

o r  the  other  cell, one ~nig l i t  consitler tllein a buntlle of 
axis cylinders. T h e s e  a re  better devtlopetl in turtles 
than  in the  iguana ,  anti better in fresh water  species 
than  in tlie T/ ln / /~ssoc/ l r / j~s  I11 no turt le  have I i/zyiJas. 
fountl the  cells of the  raphe very large, but  in tile Iguana  , 

I have disco\~eretl a few very large cells in the  same l:\-el 
a n d  location a s  those first described 11y D r .  J. J. blason 
for the  Alligator. 

13th. In  1115. first paper I iiidicaiecl tlie existence in he ' 
Iguana  of a hitherto u~idiscovered pair of lobes o r  ' 

tubercles between tlie optic ancl post  optic l ibes .  I 
have a l ss  ir:dicatetl their homology ~ v i t h  a concealed pair , 

in the  turtle a n d  alligator, t i t  tlie tirne I tii(i not de- , 
scribe the topographical relatioils minutely. Normally-
if I map use the expression-2s in the  turile ant1 alligator, 
tlie newly discovered ganglia lie a t  the  n ~ a r g i n  of t h e  
central tubular  g ray  of the mese~icephalon,  in tlie aii!e- i 
rior part of t h e  co?-pam gzrnii~dkciiiziin. A s  we go mvre 
posteriorly they a r e  found to  extend more do~.s;~ll:~., !uii-
ti1 in the  turtle, for example, they nearly toucli in tile 
metlian line just a t  t h e  posterior fifth ol  the  cptic  lohts ,  
\:-here they cease. In  tlie Iguana tlie relations are the  
same,  h u t  illstead ol  terminating before the  posterior 
margin of the  optic lo l~es ,  they txteiitl kirtlier back-
wartls and  prominate at  the  surface ol the brain, a s  two 
sharply iuarherl buttons. The i r  stroct~tr.e is the  s a m e  in 
all reptiles so far  eshmined, a molecular 11:asis anti small : 

roundish cellular elements. I n  anterior  levels nerve 
fibres can be seen entering tliein in str:ntls, fro111 the  
archetl fibre mass which is fountl beneath the tleep gray 
layer ol  ,lie optic lobes. i l l though all surnlises a s  to the  /
function of the  inter-optic lobes a re  a s  yct strict:)- hypc- I 
t1ie:ical ; !-et fro111 tlie fxct tha t  they a re  tl.rectly con- 
nectetl wit11 the  central tubular  gray, ancl a r e  u n d r r  t h e  
fascicnlar subjection of the  optic lolirs, and  that  they a re  I 
well tleve1ol:etl in rep t~ les ,  ant1 poorly, if a t  all,  developetl ' 

in inanimals, one might  suspect  t l ~ e m  to  have some relx- 
tion to the  inno\-ation of the Harder-ian glantl, just a s  the  
mesencapl~alic  nucleus oi' the  fifth pair may he loolted 
upon a s  the  l~robable  c rn t re  !or t11: inneryation of tile ' 

lachrymal glantl proper. ; 
._-- -. ..... 
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RECENT PROGliESS OF SCIENCE. 
REV.S:i\rL-EL I ~ I . I ; ~ J I K ( ; ,  12L.D,,1'11. D,  

T h e  progi-ess of science witliin our o ~ v n  times has  been 
wonderful. Prof. Helmholtz uses the  f o l l o i t i n ~  language : ' 
" T h e  contempla!ion of the astounding ac t~vi ty  in all 
branches of scirnce may \\-ell niake u s  staiitl aghas t  a t  
the  audacity of ~l ial i ,  antl exclaim with the  chorus in the 
Antigone:  IVho call suryey the \vhole Eeltl of k n c \ ~ l e g e  ? i 
Wlio can  grasp  the  clues, ant1 then thread the  
labyrinth?" Every department of science h a s  b:en ! 
vastl!- extetldeti, anti every votar!. of science stimulateti to I 

untiring effarts to survey this fieltl, co t  cnly, but  to el!tet 1 
:he secret chatnbers of ltno~vletlge to tind the treasures 
concea1:tl frcnl t h e  hunian mintl, until motlerii clisco\~er- 
ies, motlern analysis, and  niotiern inve~liioii have coln-
bined to nialte those liltherto hitltle.1 iacts of science 
known, aiitl available f o r  practical belitfits to human 
society. I 

T h e  exact science, hiathematics, has  fount1 ample 
room for the  application of its princil~ies and  methocls of 
cletermining- thr. coilteilt of all material existences ancl re- 
lations. T h e  sublime science, Astronomy, has revelttl in ,,its excursioils into illin?itable space, adtlirig ncw triumphs, 
d i s c o ~ e r i n gnew facts  pertaining to the  coilstiturioil of the 
stellar uii!verse, and  t h e  relations of the  ce les~ia l  masseq, 
measuring, b!. the  a g m c y  of liqlit, the  irnmense dis-
iances, n~agnitut tc~s 2nd motions of tlie lin!- objects \vliicli 1 
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the  natural  eyes behold in the  expanse above, a n d  in 
former tiiiies regarded a s  " fixed stars." T h e  profound 
science, Geology, has  carried u s  hack illto the  illimitable 
tlepths of past  tluration, to  conte1iipla:e tlie usually s:ow 
process by which t h e  earth 117s been cliangii?g froin its 
primorcltal, nehulous contlition, to tha t  in ri7hich it has  
become fitted for living ant1 rational beings, atlding new 
testimonies of tile roclts to the truth o l  Scripture, ex- 
pressed by the  significant language : "Of oltl hast  thou 
laic1 the  foundations ol  t h e  earth." T h e  widely related, 
eff?cient science, included in the  scope of terrestrial 
;\Iechaiiics, has  iountl a b ~ ~ i i d a n t  use for its forces, and  t h e  
j~ract ical  al~plicat ion of i ts  dy~lamics,  in tile consiantly 
increasing tlemands of Iiuman society. T h e  splendid and  
delicate science, Chemistry, has  exulted in i ts  new and  
valual~le tliscoveries iii the  realm of atoiiis and  molecules, 
verilying tlie a to~l l ic  tlieory, and adding  new evidences 
t h ~ tmany of tlie supposed elements of mat te r  a re  really 
compountls, antl must  yield to the  searching analysis 
\vliich finds them to be 11ut molecules coinposeil of two 
or mdre atoms.  T h e  vast aiid richly diversified science, 
Biology, has  yieldeti its living evitlences of tlie progressing 
series of organic natures,  and  of the  vast scope of ~ t s  his-
tory, ex ten t i~ng  i ts  relations to ancestries, the  periods of 
whose origin l ~ t l o n g  to t h r  imineasural~le epochs of 

its latest and  greatest  
achievement in the evidences of a formal psychical c o ~ i -  
s t i t u ~ i o na s  tlie 11asis of mental action. 

I t  is not  the  air11 of the  writer to  pursue the  history o l  
the  t l eve lo j~n~ent  of the  sc'ences, exhaustively, bu t  to in- 
dicate solile of the  lines of prog.ress. 

T h e  brilliant tl~scoveries in .lstronomy,\vithin t h e  past  
few years, have adtletl largely to tile weal111 of this noble 
sciriice, fasci ~ a t i i i g  t h e  sturlcnt, anti insj~ir ing to new 
acliievements. I'revious to  tke  present century, tlie solar 
sy-sten1 inclutlecl seven primary p l a r i r ~ s  a s  havlng a t  tha t  
t ime been tlizco\-eretl. 111 tile year 18coa new planet was  
tlizco\-cretl, and  designatttl a i l  astercitl, c r  sinall star,- 
bu t  it is more ~jropel-ly called a planetoiti, or small plnnet. 
Tlie  name by which this is liiiown IS Ceres, after the  
reputed or ig~nator ,  o r  god ,  of corn.  I t  was  a11 event of 
so great  inrerest to astronomers tha t  it was  announced 
~ v i t hmucll eclat tliat " Tile long-exl~ectecl planet between 
hIars ailti Jupiter  liad been tliscovtred." Soon after, 
three more \\,ire observed. Since tha t  time, 11y means ot 
the greatly increased power of telescopes, mote  than  two 
l~untlretl have breii aclded by discovery, all I x i n g  very 
siiiall. Alany others \\,ill be  iountl. T h e  problem st111 
to be determineti has  been, \uhe:lier these planetoids a re  
" f ragnien ts  of a I~rolieii world," a s  formerly supposed, 
o r  separate condensatioiis froin cosmic matter ,  instead ot 
forming one large botly, a s  in tile case of other  primary- 
planets. I t  is not probable. hoivever, tha t  a cosinic mass 
explotletl a t  any one period, producing such fragments 
in such  yositit 11s in their orbits a s  they maintain, nor tha t  
such original mass  was so  tlissipated 11)- the  action of a 
i~rol:~iliiveo r  iatiiate force a t  cne  time, a s  to resume its 
original ne l~ulous  state.  T h e  second hypothesis is tlie 
more I rol~ntjle,viz.: of separate contlensations from orig- 
ilia1 n e h ~ ~ l c ~ s i ~ y .  

N e l ~ t ~ ~ n e ,one of tlie larzest  plariets, ant1 nearly twice 
tlie distance of tIerscllel fl-om the  sun,  w a s  discovered in 
1846 11)- bI. Cknllis, of Paris, and  its elements a n d  orbit 
tleterminetl by L e  I7erlier. Tile  cliscovery of this planet 
furnisiietl a sat isf :~ctoly explanation of the  aberrations of 
tlie planet Herschel, causetl by the  approximations of 
N e l ~ t u n e ,though (listant, a t  its nearest point, Inore than  
;1 l~:llior ant1 a halt miles. T h i s  increase of the  number  
of  the sol~rl. faniily fuinislietl a n  adtlitional illustration, 
ori a grant1 scale, of tile l a \ ~ ? s  of iiuiversal gra\-itation ant1 


