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A DARlVINIAN STUDY. ed to the higher teniperature of tile Italian summer. I t  has  1 
been noticed that in Italy a large number of  species of BY ALFREDR. J j 7 ~ ~ ~ ~ ~ ~ .  

For  the benefit of those unacquainted with entomoloirv we 
may state, many butterfllcs have two,  or even tllree 
broods i n  a year, O n e  brood i n  sprir,g, 

l a r v z  having fed during the preceding au tumn,  and passed 
the wintor in the pupa  state, while the others  appear  later 
i n  [lie having passed rapidly th rough  all their  trans.  
fo rn~a t ions  and  thus never l lavir~a been txposcd  to the cold 
of winter. I n  most cases l i e  insects PI-oduced nnder  tb r se  
opposite conditions present little or  no pcrceptible diff<r-. . 

cncc ; but  in others there i s  a cotistan[ valiation, some. 
tinles t!:is is so great that the  two f u r m s l lave beell described 
as distinct species, ~h~ lnost I-emarl;able cRse among 

I 	 butterflies are  thus seasonaily dimorphic which are  not so 
in Central and  Korthern Euronr .  

Dr. \f7eismann lays great s k e s s  on  the varied effects of 
temperature in rnotiiiying allied species or the two sexes 
of the same species, from which he argues tha! the essential 

I 	 cause of all these c l ~ a n ~ e s  ~" is to h e  found in ~,eculiarities of 
- ~- ~ 

1 

physical constitution, which cause different species,vavieties, 
or Sexes to  respond differently to  the same change of tenlp- 

I erature ; and  he thinks that many sexual diffirences can be 
traced to  this cause alone ~v i thou t  calling in the aid of sex- 
ual selection. T l ~ egeneral result arrivccl at by the labor- 
ious investigation of these phenomena is, that-" a species 
is only caused to change through the influence of changing 
external conditions of life, this change being in a lixedi direction which entirely depends o n  the physical nature of 
the varying organism, and  is different in different species,E ~bLlttrrflies is that ~of ~ ~ . ~ ~ ~ ~ / i , ~ i ~~ the m i n t e r  ~ ~ ~~ ~ ~i.~ll .sa,  ) ~ 

or s D r i n r  form of which f o r m e r l v  coi ls idered to be a 
distinct spec ies  a n d  named iir*/rsriii;i(i Ztu(riln. T h e  two 
i n s e c t s  differ considerably in both seses, i n  marl;ings, in 
color, and tvell in the form of the wings, so that till they 
wele bred found  be al ternate  broocls of the same  

yea r  no one doubted  t:leir being 
altogether distinct. 

I n  order  to learn sonlet l~ing of the origin and  nature of 
t l ~ i s  p h e n o ~ l l e n o ~ lDr. Weisman  has  for many years 
carried o n  a v a r i e t y  of experiments ,  breeding the 
in large llLlnlbers and sllbjecting tile pllpr to  artificial 
hoar o r  cold for the of hastening or 
t ransforlnat lon.  ,rhe of these ex,.erilnents is, that 
b y  subjectil ,g the brood t o  severe cold in 
the state, it may be made to produce perfect insects 
the great majority of are of the winter form, but, on  
the llalld, no  change of conditiolls that has ).et been 
tried has  %ny effect in  changing the winter to the summer 
form, ,raliing tllis result in  connectioll ,vitll tile fact 
In high latitudes ~vl lere  thero is only one  brood a year it is 
always the winter form, Dr .  Weismann was led to the hypo- 
thesis that this winter form was  the original type of the 
species, and that the sulilmer f o ~ m  Itas been produced 
gradually, since the glacial epoch, by the summer  becom- 

o r  even in-the two sexes of the same species;" and  h e  adds  : 
-" According to my view, transmutation by purely intern- 
a1 causes is not to  be rntertaincd. If rve could absolutely 
sus~)end  the c l~anpes  of the external conditions of life, 

i 
existing species would remain stationary. T h e  action of 

/ external inciting causes, in the widest sense of the word, is 
a lone able to produce modifications ; and  even the nover-

' ' 
f a ~ l i n g' individual variations,' together with the inllerited 
d i ~ ~ i m i l a r i t p  appear  to me to de2end upon 

1 
of cons t l t~ l t io~ l ,  

unl ike external influences, the inherited constitution itself 
being dissimilar, because tire individuals lrave been at all 
Jimes exposed to somewhat varying esternal  influences." 
The present writer has  arrived at  almost exactly similar con- 
c l ~ ~ s i o n s  distri-to  these, from a s tudy of the geographical 

, bution and  si~ecific variation of animal forms, a s  stated in 
! an article on " T h e  Origin of Species and  Genera," which 

' 
appeared in the ~\i ' i irtc~~iit/i  of January last,  and  it C L ~ ~ ~ U I J J  
is gratifying to find them supported by the results of a very 

I different line of inquiry, and  by the autllority oi so eminent 
1 a n d  original an observer as  Dr. Weismann. 
I 

I
' ing longer and  thus  ad~ni t t ingof  the production of n ~ e c o n d  

or  summer brood. Th is  explains xvhr the production o f  
the winter form (A .  Idvnian) from sullllller lalvrt. is easy, it 
being a reversion to the ancestral type ; while the produc- ' 

tion of the summer form (A.pivi.sn) from autumnal  131.v~ is 
impossible, because that form is the result of gradual de -
velopment ; and processes of developtnent wllich have 
taken t h o ~ ~ s a n d s o f y e a r s  to br ingabout  cannot beartificially 
reproduced in a single season. 

Th is  hypothesis was supported by experiments with 
another two-brooded specles, Pi61.i~iiqbi, \17ith similar re- 
sults, the minter form being produccd with certainty by the 
application of cold to s n m ~ n c r  p u p = ;  and  hIr. Edwards,  in 
~ l m e r i c a ,has  made sinlilar experiments with the vnrio~is  , 

forms of PiviZii njnx, finding that the summer broods c-in 
be changed into the winter form b77 the a ~ ~ p l i c a t i o n  of cold, 
i v ~ l l ethe winter broods can never be made to assunle the 
summer form by liasrening the process o f  transformation. 1 
In  the Arctic rcyions and  in the high Alps  there is only 
one  for111 of Pi?i-is i i f f j i ,which very closely rcsclnbles the 
winter form of the rest of  Europe, ant1 this could llcvcr be  
the least changed by rapidly developillg the pupre llndcr ,
the intluence of heat. 

That  tclnperaturc dllliug the Pupa stage is a very Power- ,
ful agent in modifying the chc~ractcrs  of butterflies, is well 

A FOC'RTTI S T A T E  O F  I\IXTT12R1 

I n  i n t r o d u c i l ~ ~  the discussion on  h f r ,  Sllottisn-oodc ; ~ n d  
illr. hIoulton's paper on  the "Sensitive St ;~te  o i  Vacuum 
Discharges," at the lllcetillg of [Ile Roval Society on Apli l  
I j ,  Dr .  D e  L a  Rue,  7rho occupied the.chair, good-naturedly 
cllallenged rile to substantiate my statenlent that there is 
suc11 a thing as a fourth or  ultra-gaseous state of matter. 

I llad no  time then to enter fully into the sub jec t ;  nor was 
I prepared, on the spur  of the moment ,  to nlarshal all the 
facts and  reasons wl~icll hiire led me to this c o n c l ~ ~ s i o n .  
But  as  I find that many other scientific men besides Dr .  D e  
L a  Rue  arc in doubt as to \vhcther matter has been shown 
to esist in a state beyond that of gas, I will ~lowcnclcavor to 
substantiate my position. 

I will commence by esplnining what scelns to lllc to be 
the constitution of nlritter in its three states of solid, l iqu i~ l ,  
allcl gas. 

I. f i rs t  as to ~ o l i ~ 1 ~  :-illere are  colnposed of cliscun-
tinuous molecules, scparatccl f ro~ l l  cacll other by a space 
which is relatively large-possibl~~ enormous-in c o m p a ~ i -
son with the diarueter of the central nucleus we call iizolt.cz~l~~. 
These moleculcs, themselves built up ofntoiiis, nre governed 
by certain forces. Two of these forces I will hercrcfei to- 
attl-action and motion. Attraction when esertccl at sensible 

tion-a state, too, mh:ch would p ~ o b a b l y  result in ihe crca- 
tion of something that, according to our  present views 
TvoLlld not be iiinfki.. 

T h e  two broods 
of this insect arc  al ike in Germany, while in Italj- the sum- I mcnts of individual nlolcculcs themselrcs, nlovelnellts 
mer brood has  the wings dusky  instead of copper-colored. 1 - --
~ h e~ e r i o d  of developmellt is exactly the same in both I I ,, 011a F o u r t h  S t a t e  o f  Matter," in a le t ter  t o  t h e  Secre tary  o f  t h e  

shown the case of P~~~~oniiiiirtitssphlims. This  force of cohesion is counterbalallccd by the ,llovc-

countries, so that the change must ,  it is argued, beattribut- R o y a l  S o c i e t y .  np n'.C r o o k e s ,  F.R.S. 
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