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toward scientific trainiug became national, the prospectix-e 
institutions mere sufficiently cndo\ved for the initi.lti;ry 
stages, and each xi7ns free to suit its organization to the 
wants of its locality ; the scici~tific schools prerlously 
established had been organized and  tle7-eloped in  accord-
ance with strict scientific principles, n i ~ d  their cx,imp!c >I .  
forded a powerful opposition to the infl~ie~lces n,l!ii,h tencl?cl 
to holcl the new schools to a lifeless routilie of 1nec11a;icnl 
exercises on the one l l a ~ ~ d  theor to a feeble modificatiou of 
methods of classical colleges on the other. The reports of 
tlie year indicate that the future of tlicic insli~iitionsa s  
schools of applied science, concluctecl according to tlic l;i\vs 
of intellectual Ijrogress aucl directed ' to the l i l~eral  nntl 
practical educatioiibf the industrial classes' is 2ss~i1t.d. :tnti 
tliat in the main the character of each scliool is to l ~ e  dcter-
mined by the iiiaterial condition of tlie sectio:~ ili ~vliicli it i's 
placed. Thus,  in the East, the t c n d e n c  is to the trainiirg 
of cl~giileers and scici~tific experts ; in the great :i:;rlcultui::l 
section of the \Vest and South, agriculture and li<)rticulttil.e 
rcccivc most attention ; ~v11ile in the miueral regioti of lie 
Pacific section mining and metallurgy ale u~ntlc prominc~it  ; 
but even wllerc these special tendencies are ~narl<e:l, other 
brauchcs of scientific and industrial insrrucrion 11al.c :-c- 
ceivcd attelltion proportionate to the d e m a ~ ~ d . "  

Interesting facts are presented illustrating the practical 
advantage of these institutiolis to our pi-ogress.i ~ l d u s t r i ~ l  
The Commissiol~cr atlds that therc hns 1:eea illn:.l;eil atl- 
vance in the general organization of these scliools ant1 in 
their pleparation for T I - o ~ ~ ;  scies~cc aiid 1115-cilicient in 
chanics. 

SCHOOLS 0 1 7  1 l l~ I ) IClSE.  

The number of schools of ~ncdicine,  dentistry, nnil phnr-
macy I-eported to the Rurc:ru clurjl~g tlie year Tr7ns 105. 
Thcsc had 1,337 instructors ariil 11,Sgo student=. The  
regular school of lnedicilie alid surgery reported 64 insti- 
tutions, 915 instl-uctors, 8,279 students, 2,506 grndliates, 
46,065 v o l u ~ l ~ e s  iil grountls, l~uiltl- in libraries, S1,65;,2jo 
ings, atid apparatus, $214,347 of prodacti\.e funds, yicl~ling 
an income of $13,186, aucl tuition teceipts lo the x i l o ~ i n t  ~r 

tific collegcs conferred 6,367 in coursc ant1 338 11onorar~- ; 
c:~lleges for xvomen, 674 ill coursc anil r honorary ; profcs-
sionnl schc~ols, 295s in course and 7 honorary. 

EDL-C 11I I lC)S.lI, 1~EKL:~:lC~'l'I!~;S~. 

The total amount of educationnl benefactions is  Sj,103,- 
239, xvliich is  distributed as follows : universities, and col- 
leges, $1,3S9,633 ; schools of scielice, $4(9,2So ; schools o i  
theo1og)-, $307,552 ; ~11001s of law, $roo,ooo ; :cl~ools of 
mediciue, $1S,562 ; ins t i t~~t ionsfor tlic supcrior instruction 
oi  xvomen, $241,S20 ; prepnl-atory scliools, i!i)7,191 ; insti-
tutions for scconclary ~nstruct ion,  $7jg,S17 ; ins t i tu t ion  for 
the dcaf aiid dumb, 'i;:i),~ 34. 

Durinr: the ?car 137s tlic sun^ of 53,103,298 was pre-
se~;ted to v d r i o ~ ~ s  educational establisl~nients in thc Cnited 
States by private il1dividi1ais. 

Of this slim S1,jPg,6j3 were placcd at thc disposal of 
t~n i re rs i t i t s  and colleges. T7'e reprct to find that \vhilc 
Theoloqy received neai-11- :i+oo,ooo, but  $49,280 \$,ere 
d;voted to Scicncc, and SrS.562 to Rleclicilie. Schools of 
I,aw rcceived $~oo.ooo. Tlic deaf and dumb rcceivcd about 
the same R I I I O L I I ~ ~a? Science. 

Tlic University of California I-eccived $I~.<,OOO, $25,000 
tc' build a lil~r-aiy building, and $jo,ooo to purchase boolts. 
'rhis amount tlid nnt iriclude n coilcctioll oC x~7orl:s of art and 
a lilirarj- \-alueci al S;o,aoo. 

'ale College received S18g.si)o. Bos to~l  University $30:- 
ooo towards the porchase of the Sl~epard Collection of 
mi1,crnls. From onrious soilrces Harxr'ird Univcrsitp rc-
ceivecl $1;j,207 ; D,~rt!noiith Collcge, Sjj,ooo: Cornell Uni- 
rersitj-, $ 2  7,663 ; Uiiion Collegc, N. IT.,$8~.ooo: Ober l i i~  
College, O., Rzj,ooo ; Universitv of Virgini?, $jo,ooo to en- 
dow Schuol of Geoloqy and Nat i~ra l  History ; \Vclleslcy 
Colle!:e, SiS;,c~o? ; Tliayer ZLcatlemy, A'lass., S4~7,ooo; 
Dcerh.10. Alcademy, IIass. .  $SS,ooo ; Dean Xcadcmy. 
SjB,ono. 

"*-------. $289,j98. Tlie eclectics reported 6 instit~itions, 51 iilatruc- 
tors, 448 st~idents ,  211 gracluatcs, 3,000 \-olumes in 1il~ral.ies. 
$161,000 in grounds, buildings, and apparntus, nud jd,gCo 
receipts from tuition. The lio~nccopatliists rel~ort t t i  r 1 

schools, 158 instructors, 1,215 s t~ ldents ,  363 p~.atl~~riti.cl. I n  a inenlolr, on the Iiisects in the 1)evonian of New 
39,800 rolumes in l ib r~r ies ,  f j49,coo in groui~ds ,  hliil:lings, 
and apparatus, and $95,471 receipts from tuition fees. 

Tlie dental schools report as  follon-s : numljer, 12 ; in-
structors, 161 ; studcnts, 701 ; gratlu~rles, 21s ; T . o I ~ ~ I ~ ~ v siii 
librarjes, j o j  ; value of gro~untls. buildings, and :iljp:rr:r:as, 
$66,000; 1-eceipts from tuition f tes ,  $60,734. 

Tllc pharinnceutical scliools numbel- 13 ; instruc~c~rs,51 : 
studcnts, 1,187;  21-aduates, 3So;  volumes in lil~r;lriuz, 
5,175 ; value of grounds, buildi l~gs ant1 apparatus, % I S  GOO ; 
receipts froin tuition fees, $25,497. 

COLLEGIATE .1SD PROFESSIOSAL DEGRELS 

" This Office," says the Commissioner, " is informed that 
the better colleges and universities of the country :ire I]>.. 

Bru~is~vicl;,i\lr. S.11. Sciiddcr d~-ri\vs the following conclu- 
sioiib in rcg:lrd to thr: earliest Irnown insects : 

" It only remains to sum u p  the 1,esults of this re-exam-
itintion of the Devonian Insects, ant1 especially to discuss 
their rclntion to lntcr or nom existing types. This may 
best be done by a separatc consiclcration of tlie follo\ving 
pcints : 

" Tilere is notlii~ig in the structnrc of tlicse earliest Itnoivn 
insects to interfere wit11 n former conclusioi? t!i;it the gen- 
eral tj-pc of \ving stlucture has remained una l~ered  ~I-OIII  the 
earliest times. Three of these six insects (Ccrephcn~era,  
J301110thetus, Xcnoncura) have been sholvn to possess a 
veiy l)ec~iliar n e ~ r a t i o n ,  dissinlilar from both Carboniferous 

comiug increasingly car-eiul in the bes to~ra l  oi  lioi~oi-,cry and modcln types. As  mill also be shown under the tenth 
degrees. At the same time it is well l ~ n o \ ~ ~ n  head, the dissimilarity of structure of all the Devonian In- r l~at  the sale of 
diplomas by persons who hare  obtained control of colic-i- sects is muc!~  grrater than n-ould be anticipated ; j-ct all 
ate and un~versi ty charters IIJ' ~ ~ u r c h a s e  ir:u~d is still the f c a t ~ ~ r c s  har-or of ueuration call be hrought into perfect 
going on. This disgraceful pi-oceecli~lg- has already injureti ~ I I ~ I I ~with the s;.st~:nl laid down 117 I-Ieer. 
the reputation of A~llei-ican l e a r n i ~ ~ g  " illsects were I-Iexapods, and as far as  the nnd the value o i  A l ~ ~ i - The  earliest 
er ica~i  degrees in other c o u ~ ~ t r i e s  ; bul thr Fedri-ril Go\-ein- 
mcnt did not create the corporations which are cau,;ilip illis 
scandal and has no power to cancel their charteri. It is for 
the authorities of the State to move in the 111:rtt:r and tlins 
viilclicate the honor of the nation and of r l~nerican scliol- 
ars." 

The following suminary of degrees in course anti hos~or- 
ary conferred by reputable institutions of l e a r l l i ~ ~ g  l~eecli no 
furthel- cxplana~ion : 

The tiuinbcr of degi-ecs of all classes confe1.1-ed n7ris, in 
course, 9,999, 110~101-nry, 396, divicleil as  :f o l l o ~ ~ - sletters, 
in course, 3,631, honorary, 114 ; science, in colu-.;e, :)go, 
honorary, 6 ; philosopl~y, in coursc, 222, h n n n ~ a q ,  31 ; xrt, 
in course, 46 ; tlieologj-, in coursc, 222,  1 5 0  ;I io~~orary ,  
medicine, in coursc, 3,514, lionor~iiy, 4 ;  laxr, in coursc, 
r,ooo, honorary, 78. 01 these degrees, classical and scien- 

record goes, prccedcd in time both Arachnids and Rlyria- 
pods.
" 7'!1ev were all lv~vcr  lietcroinetubola. 
" Thcp :ire all allied or Ijclong to the Ncuroptera, using 

tlic wcrd in its \videst sense. 
,' Keailr  all are syntlietic typ-s of com!,aratively narrow 

range.
" Ycnrly a11 bear i~llai-1;s of afinity to the Carboniferous 

Palrcod~ctyopte~-a, in reticulnted sulface of tileeitllcr the 
TYIII?;its l~ngi tud innl  neuration, or both. 

'. On the other 11ar1d tlicv are ofton of more and not lcss 
complicated structure than most Palzeodic~yoptera. 

'*Kit11 the exception of the general statenlent under the 
iiftli licad they bear little special relation to Carboniferous 
forms, having a tlistinct fncies of tlieil- ov7~i.  

" Tlic Devonian Insects were of great size, had nlernbrarl 
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ous wings and were probably aquatic in early life. T h e  
last statemen: is simply inferred from the fact that a11 the 
modern types most nearly allied to them are now aquatic. 

" Some of the Devonian Insects are plainly precursors of 
existing forms, while others seem to have left no trace. 
The best examples of the former are Platephemera, a n  
aberrant form of an existing family ; and fIomothetus which, 
while totally cliff'erent in the combination of its characters 
from anytliing known ameng l ~ v i n g  or fossil insects, is the 
only Palwozoic insect possessing that peculiar arrangement 
of veins found at the base of the wings in Odonata typified 
by the arculus, a structure previously lrnown only as early 
a s  the Jurassic. Examples of the latter are Gerephemera, 
which has a multiplicity of simple parallel veins next the 
costal margin of the wing, such as no c t l ~ e r  insect ancient 
or ~noclern is known to possess ; and Senoneura ,  were the 
relationship of the internomedian branches to each other 
and to the rest of the wing is altogether abnormal. 

" If, too, the concentric ridges, formerly interpreted by 
me as possibly representing a stridulatitlg organ, should 
eventually be proved an actual part of the wing, me should 
have here a structure vvhic11 has never since been repeated 
even in any modified forrn. 

'. They show a remarkable variety of structure, indicating 
an abundance of insect life at that epoch. 

" T h e  Devonian Insects also d~ffer  remarkably from all 
other lrnown types, ancient or moderu ; and some of them 
appear to be even more complicated than their nearest liv-
ing allies. 

'. We appear, therefore, to be no nearer the beginning of 
things in the Devonian epoch than in the Carboniferous, so 
far as  either greater unity or s i~nplici tp of structure is  con- 
cerned ; and these earlier forms cannot be used to any bet- 
ter advantage than the Carboniferoos types in support of 
any special theory of the origin of insects. 

.'Finally, while there are some forms which, to some de- 
gree, bear out  expectations based on the general derivative 
hypothesis of structural development, there are quite as 
many which are altogether unexpected, and cannot be ex-
plained by that theory without involving suppositions for 
which no facts cat1 at present be adduced." 

Mr. 11'. M. Bullock, of Chicago, the maker of the micro- 
scope for l~thological worlr described by u s  in Vol.. I. S o .  
21 of SCIENCE, writes to us, objecting to an editorial remark, 
that the arrangement of the polariscope for instant use, 
claimed as a novelty by LIr. Bullock, hacl been used in 
the same position by Swift, of London, for many years. 

Mr. Bullock admits the accuracy of this statement, but 
now sends details, as  evidence, that he has s h o ~ v n  colisider-
able ingenuitv in arranging his analyzing prism, " mounting 
it in such a manner, that it can be turned round go degrees. 
so that when the lower prism is at the s l~r ing  stop or zero 
point, and the upper prism is pushed into position with the 
indicator forward, the prisms are parallel, and upon its be- 
ing turned back or revolved go degrees the prisms are 
crossed." "The  lower prism is also arranged differently to 
that used by Swift ; it can be fitted either to the sub-stage 
or used in the supplementary sub-stage, and thus used close 
under the stage, so that no light can reach the object under 
observation, except that which passes through the lower 
prism." Mr. Bullock also notices other improvelnents 
which must render the instrument very perfect for the pur- 
poses for which it was designed, nzmely, lithological work. 

Mr. Bulloclr sends a photograph of this microscope and 
we readily admit that it appears to be an excellent instru- 
ment ;  of the workmallship we are, of course, unable to 
speak, but  probably the reputation of Mr, Bulloclr is 
sufficient guarantee in this respect. 

A%SrTRONOhlY. 

JUPITER. 
> I O ' ~ I U Xrll' SIWTS ox 111s S~ILI-.LCI:,. 

Jupiter ,  always enigmatical, has,  since the  appearance 
of the  great  secl spot in his Southern hemisphere, I ~ e c o m e  
nlore a n d  Illore perplexing. I t  Tvas supposed this object 
would afford a ready nleans of determining Ju11ite;'s t rue 
period of rotation. I t  has  not  done this, but  has  certainly 
led t o  t h e  derelopment of many interesting facts, one of 
which is tha t  110 period can be determined, because there 
a r e  n o t  two parts  of tile planet's visible surface which 
rotate in equal times. I t  \rould seem leasonable that  any  
two points on  the  same parallei of latitude a n d  in t h e  
s a m e  hemisphere mus t  necessarily rotate with equal 
velocities; this does not  even hold goocl. Could nre be  
placed in such a position tha t  the  rotation of t h e  planet 
would not visibly change t h e  position of objects on  his 
surface, w e  shoulcl still see the  spots  m o ~ - i n g  not  only 
with different velocities, but in ccntrary directicns. Spots  
very rarely change their latitude, a s  the  very grea t  axial 
rotation of Jupiter  corifines their  motion to  a parallel 
with his equator. In Jupiter's Southern hemisphere a re  
two or  three small dusky oblong spots. T h e  most  dis- 
tiilct of these I first observzd on the  morning of July 25, 
1880, (see E?tgZzih~Wcchnnic,No, 804, where a n  engrav- 
ing showing its position is given). T h i s  group  of small 
spots  lies on  a parallel of latitude about  even ~ v i t h  t h e  
Southern edge of the great  red spot. On July 35, t h e  
centre of t h e  first observed of the  spots  preceded the  
centre of the  large spot by 111. 35". Since that  date the 
red spot has  been observecl constantly, and t h e  snlall one 
frequentiy. U p  to  November 23, thirty-five trailsits of 
the  great  spot across t h e  central meridian, and n i ~ e  o i  
t h e  smaller have been carefully observed. On November 
22, the  snlall sps t  precedeci the greater  by 3-1. 17m. 
T h e  interval between their  transits having increasetl ~ h .  
42m. since July 25. T h e  large spot  h a s  nloved bacl;~vard, 
compared wit11 the  direction of rotation, making i ts  
transit on  November 22 occur 49111. later than  on  July 25, 
n.111le the  small soo t  came to  i ts  t ransi t  ~ 7 . m .  earlier 

d d  

than  on July 25, showing that  the  two a r e  moving with 
nearly t h e  sarne velocity, but  in opposite directions. T h e  
mean daily tlrift backward of the  grea t  spot since July 
2 j  h a s  been o.40245tn, while the  forward motion of the  
small spot has  been, during the  s a m e  period, 0.4394Sm 
per day. I t  will be seen from this that  a rotation del.ived 
frorn the  sillall spot would indicate a quicker period than  
tha t  derived from the  large red spot .  

From the  observations of July 2 5  a n d  Nov. 32, the  
great  spot rotates in gh. 5 5 m  37.0655.~ a n d  the  slllall 
one in 911. 5 5  i n . 1 6 . 1 7 6 ~ .  T h e  mean rotation of the two 
is gh. 5 5 m  26.621s. A reduction of all the  observa- 
tions on hand  will, doubtless, slightly change these figures. 
I t  ~ v o u l d  be  well for observers to watch this small spot ,  
a s  it may last  a s  long a s  the  large one. It it  should con- 
tinue permanent ,  it \vill eve~itual ly inalie the circuit of 
Jupiter  and meet the  red s p o t ;  this  would occur about  
t h e  middle of February,  1882. 

B u t  t h e  motion of these t\\-o objects is very slow com- 
pared with the rapidly moving black s p o ~ s  ~ v h i c h  appeared 
just north of the  equatorial belt on tile last of October. 
But  a s  attention h::s already b t e n  called to these remark- 
able objects by blessrs. Dennett ,  TT'ill~ams and  Denning,  
in E~zgZzjhMechrrnz'c, No. 816, 1 \rill not  refer to thein 
here, further  t h a n  to say that  they have I ~ e e u  observe-l 
and  sketched :is often a s  the  weather wculd permit since 
their first appearance.  T h e  ~ e g i o u  occupied by the  great  

of equatorial belt is  subject  to collstant and  quite rapid 
Chemistry.-Monday Evening,  December 13, 1880, a t  8 change,  being filled a t  times \\,it11 the most  delicately soft 

is plumey forms. Brilliant white spots  a re  not  unfrequento'clock, the  following paper,  by D r .  HENRYA. ~ I O T T ,  in this zone. T h e s e  bright spots  generally appear a s  In- 
announced :-Chemical Decomposition incited by a Cold tensely white heads, followed by a light, diffused a n d  
Fluid Stratum floating on  a W a r m  Liquid, fainter train. Sometimes this  train is composed of light, 
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