
SCIENCE. 52.5 

R E T A R D E D  D E V E L O P l I E N T  IN  INSECTS.:" 

BY C. V. RILEY,Washington, D .  C.  

In this paper the author records several interesting 
cases of retarded development in insects, whether as sum- 
mer coma or dormancy of a certain portion of a given 
brood of caterpillars, the belated issues of certain:imag- 
ines from the pupa, or the deferred hatching of eggs. 
One of the lllost rell-,arkable cases of this last to \\~hich 
he calls attention, is the hatcllillg this year of the eggs of 
the Rocky hlountain Locust, or \Vestern Grasshopper 
(CaZo@fe~~zuss$reLzts), that were laid in 1876, around the 
Agricultural College a t  klanhattan, I<ansas. These eggs 
were buried some ten l~lches below the surface, in the 
Fall of 1876, in gradmg the ground around the chemical 
laboratory. The  s u p e r ~ n c ~ ~ m b e n t  material was clay, old 
mortar and bits of stone, ant1 a plank sidenrallt nTas laid 
above all. In removing and regrading the soil last spring 
Llr. J. D.  Graham noticed that the eggs looltetl sound ant1 
fresh, and they readily hatclled upon exposure to normal 
influences, the species being tletermineti by Prof. Riley 
from specimens sublnitted by h'Ir. Gra l~am.  Remarkable 
as the facts are there can be no question as  to their ac-
curacy, so that th? eggsactually remainetl unhatchetl tlur- 
ing nearly four years and a half, or four years longer than 
is their \\rant, and this suggests the significant question : 
How much longer could the eggs of this species, under 
favoring conditions of dryness ant1 reduced temperature, 
retain their vitality and power of hatching? 

Putting all the facts together hlr. Riley concludes that 
we are as  yet absolutely incapable of offering any satis- 
factory explanation, based on experiment, of the causes 
which induce exceptional retardation in development 
among insects. I t  is a very general rule that a rising 
temperature stimulates and accelerates growth, .i~hile a 
falling temperature retards antl torpilies, and experi~nents 
recortled by the author* she\\: that such is the case with 
regard to the eggs of CaZo,bLc?zz~s s$relz~s. But there are 
Inany exceptions to the rule. The  eggs of Crustaceans, as 
A$z~s  and C@res, are known to have the power of re-
sisting drought for six, ten or more years without losing 
vitality, while in some cases they seem actually to require 
a certain amount of desiccation before they will hatch. 
Yet the fact remains that different act differently in this 
respect. In short, nothing is Inore patent to the obserring 
naturalist than that species, and, even intlividuals of the 
same species, or the progeny of one and the sanle intli- 
vidual, act very differently under like external contlitions of 
existence; or in other wortls, that temperature, moisture, 
food, etc., influence them differently. Hence-as has 
been shown by Semper to be the case nrith other animals, 
so it is with insects -changes in the external conditions 
of existence will not affect the fauna as  a whole equally, 
but will act on individuals. W e  can untlerstand how this 
great latitude in susceptibility to like conditions inay and 
does, in the case of exceptional seasons, prove beneficial 
to the species by preserving the exceptional individuals 
that display the power to resist the unusual change; but 
we shall find oursel\res baffled"\vhen we come to see]; a 
clemollstrable of the cause or causes of s,lcll 
retardation, ~vhile the principles of e\rolution afford us the 
only hypothetical one at  all satisfactory. In the innate 
llroperty of organis,.:~ to vary, a11d in the complex ~,l-,e- 
nomena of heredity, we get a glimpse at  the cause-a par-
tial explanation-of the facts of retarded clevelopment ; 
for the exceptional tendency in the present may he looked 
upon as a manifestation through atavis~n of traits which 
in the past had been more cominonly possessetl and more 
essential to the species. 

-- -~ 

*-Ahstract of a paper read before the Entomologicnl Section of the 
A. A. A. S.,at Cincinnati. 

*-9th Rep. Ins. No.,also 1st Iiep., U. S. Ento~nological Commission. 

ON T H E  " L I F E  DURrlTTON O F  T H E  H E T E R O -  
C E R A  (h'IOTHS 'i)." 

(Abstract.) 

BY J.  A. LINTNER,  of New Uork.State E~l to i~~o log i s t  

T h e  subject of life duration of our insects, not having 
been given special study, so little is ltnown upon it, that 
the present colltributio,, ivoulcl not  lie ,varrantecl, were i t  
not that the confession of our ignorance upon the point, 
may serve as an incentive to its examinatioil. 

I t  is a of for the 
should be made upon the insects in the natural condi-
tions-l,ot in Even of the lat ter  state, 
knowledge is quite limited. Entire broods of species 
llave selt!om been reared, except ill the Bomllycidz and 
Sphingid=, wilere tile eggs are easily to ohtailled. But 
ill the large fainlly of Soctuidz ,  I do not ltno\\r that an  
elltire oviposition, or even a considerallle part of one, has 
erer  been carried through to the perfect stage, have 
1 ally p ~ s o n a l  kllo\v\.ledge of the time, place, manner or 
duration of copulation amollg then?. 

In tile A t t a c i n ~  of the Boml)yci(l=, the lives of most 
are brief ; that of the ienlale seldom reacl\es fifteen days,  
while in tile male it is st111 shorter. I t  is lollger in the 
SlIhillgida. 

\Ve may best olltain an allproxinlation to the life 
period of the moths, from reference to the dates when 
they are ollserved abl.oad. Tile lists pulllishetl of'collec- 
tions "a t  sugar," fu rn~sh  us  with the llest data. From a 
list prepared by myself, it appears that  a large uulnller 
of species of Noctuidze were abroad for about one month. 
Deductillg one-third of this time for their prollable un- 
equal emergence frolll the pup=, there would remain a 
term of three \\~eelts for their approximate life duration. 

RIr. IV.L .  Devereaux, of Clyde, N. T(., frol-,l his oil- 
servations, also infers, " that  most of the sl)ecies remain 
for  about a month," 

As  would be espectet! from so heterogeneous a family 
as the Noctuidz, the differellt groups present different 
life periods. T h e  genera Xylina, Hornoptera and Cato- 
tala, are founJ to have a col1si(lera1lly longer continuance 
than that  al)ove givell. Three species of Xylina were 
observed by me for forty-one, f o r t y - s e ~ ~ e ~ ~  fifty-one 
days ;  ten species of Catocala, for an average of forty-five 
days ;  a11d nine species of the same genus, as reported by 
RIr. Devtreaux, for fifty-seven days. 

111 view of the benefits which would result to Ento- 
mology, it is suggested, that  in future lists published of 
our insects, the different dates a t  which they are obserired 
throughout the year, be included. I t  would aid us in de- 
termining life duration-woultl indicate the  time Lvhen to 
guard against the colninencement of insect attaclc-when 
to co~nmit  our crops to the ground-when to search for 
s ~ e c i m e n sfor our cabillets-in short, it would furllish a n  
essential part of the life histories of our species. 

MR. G. FASOLDT a to  the Anzericn~zsays, in letter 
Jozdrfznl of .P~krosco@j~:-

I have ruled plates up  to I,ooo,ooo lines to the inch, 
one of which was purchased by the United States Gov- 
ernment a t  WashilXton. 

These ll1ates s h o ~ v  lilies truly and fairly r~l led ,  as  far  
as lenses are able to resolve, and above this point the 
~ @ e c f ~ ( z lallpearance of the bands in regular succeeding 
colors (when exanlined 2s an opaque object) sho\\'s, be- 
yond ( l o ~ b t ~  that each band contains fairly ruled lines up 
to the I,ooo,ooo band. 

I d o  not belieLre that  I will ever attempt to rule higher 
than ~,ooo,ooo lines per inch, as  from my practical ex- 
perience ant1 jutlgtnent, I have concludetl that  that is the  
limit 6f ruling. 
.~ - ~ --p-~ ----

*Read before the  A. A. A. S., Cincinnati, 1881. 


