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A R E M A R K A B L E  INVASION O F  N O R T H E R N  

NE\V YORIC, BY A P Y R A L I D  INSECT::!: 


Cra?/thz~svu?cz'vagellz~s. i 
(Abstract.) 

BY J. A .  LJNTNER. 

About the middle of May, of the present year (1881), 
a serious invasion of St. Lawrence county, N. Y., and 
several of the  adjoining counties, by the " Army Worm," 
was announced by the ne\vspapers, and by letters ad- , 
dressed to me. It was stated that many pastures had 
been conlpletely ruined, and the entire destruction of the 
11asturesand meadows was feared. I had never witnessed 
the operation of the Army Worm--comparatively rare in 
the State of New York-and I a t  once visited theinfested 
locality for personal observations. 

T h e  reports had not been exaggerated. T h e  ravages 
were widespread and serious, already extending over 
eight of the northern counties. Hundreds of acres of igrass presented a brown appearance, as if the grass had 
been \vinter..killed. A pasture lot of fifty acres, exam- 
ined by me, which ten days betore offered good pastur- 
age, was now entirely brown frorn the complete destruc- 
tion of the grass--so thorough, that in places not a blade I 
could be discerned in an area of a square yard, by care-
ful search. Numerous dead caterpillars were adhering 
to the dried stems of last year's grass, which, it is be- 
lieved, had fallen victims to starvation. 

Several interesting features characterized this attack. 
I t  appeared first on upland Pastures, differing in this 
respect from the invasions of the Army Worm, Lezicnnz'n 
zrnz$z~?tctn. 

T h e  Progress was remarlcably rapid. A browned 
patch \ T - O U ~ C ~rapidly extend i ts  area, unlil it overspread 
the elltire field in tell or twelve days. It could not be 
ascertained if this was by the spread of the larvx from 
certain Points, or from the unequal hatching of the eggs, 
ui~iformly distributed over the field, as  influenced by va-
rious conditions. T h e  secresy of the depredation was 
unusual. T h e  larvz  had seldom been seen and never ob- 
served in active feeding. It was believed that  they fed 
at  night, by dra\vlng ill the blades of grass to their sub- 
terranean retreats. 

In two instances the l a rvz  were observed in immense 
numbers, collected on trunks of trees-so numerous that 
they could have been scoopetl UP by handsfull. One of 
the reported localities was visited by nle where the as-
semblage had been noticed three days before. The  tree- 
trunk, at its base, was found to be envelol~ed by a web of 
silk, as  was also an adjoining stump, of so firm a consist- 
ence that it could be lifted up in a sheet, like a piece of 
woven silk. T h e  cause of the congregation a t  this point 
coulcl only be conjectured, but it was thought it [night 
have been for shade, after the complete destruction of 
the surrounding pastures. I t  was not for feeding on the 
foliage, for the grasses were alone eaten by the larvz.  

I t  was gel lera l l~  accepted throughout the elltire region 
as  an army-worm invasion, and the most clisastrous con- 
sequences apprehended. The  papers abounded with no- 

of it. Farmers t' of their  
in  the llrospect of pastures and mead-
I t  became the O n e  of cO1lversatiOn, 

and general alarm prevailed. 
The  caterpillars observed and collected by me in &lor- 

ley Potsdam, by diggillg and 
finding one oil the surface, were slender, cylindrical, six- 
teen-footed, of a sordid or obscure greenish color, ivith a 

head. \yere destitute of lines O r  

ornamentation than some verrucose spots 011 the dorsal 
portion. The average length was three-fourths of an  
inch. 

I was unable to identifJ, these ~~~~~~~i~ztlzz-
puncia, for they were quite the mature form of that 
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species nrhich I had alone seen. Yet it was possible that  
they had additional rnoltings to undergo, which might re- 
sult in a material change of appearance. Their habits 
seemed to be quite different from those of the army- 
worm, and it was  nearly two months too early for a11 in- 
vasion of that species. 

Of the larvze which I had brought from Potsdam for 
rearing and ascertaining the species, nearly all died 
shortly thereafter, Only a single one developed, giving rne 
a small Pyralitl moth-Cm?i~bi~s c.zsz'ccrrtus. Additional 
ones were sent me, at  111y request, froin Potstlam. They 
were quite different from those previously collected and 
observed by me, but it was  believed by my correspond-
ent, as the result of observations made, that the molting 
through which they had just passed had produced this 
change. 

I suspected that two species were associated in the at- 
tack, but other pressing duties at  the time prevented a 
decision upon this subject. Some of the examples re- 
ceived were submitted to Prof. Riley, who was able to  
identify them as the l a rvz  of a rather rare Noctuid- 
Ne$/lelodes vzblnns, which he had known in Missollri. 
'The occurrence of the species in such numbers-more 
than a dozen in lifting a small piece of a rail-was an  in- 
teresting discovery. I11 some co~nmunications contrib- 
uted by me to some of the newspapers of Albany and 
Northern New York, I ascribed the above ravages to 
Arefihelorles vzbkz~zs. Farther study led me to believe that 
I hat1 been hasty in my reference. 

Early in July, Mr. J. Q. Adams, of LVatertown, N. Y., 
where the ravages of the same insect had also been ob- 
served, furnished me with information and material that 
convinced me that N. vzbln/zs was only chargeable with 
a small portion of the above injuries, and that the prin- 
cipal depredator was the smaller larva observed and col- 
lected me, wllich, from the cocoons forwarded t~ me 
at  this time, undoubtedly belonged to the P3-ralidze. T h e  
cocoolls were taken from the infested fields at  '\Vatertowll, 
froln just below the surface of the ground, where they 
were so nulnerous that a half dozen could be talcen from 
a sod the size of  a man's hand. On opellillg the cocoons, 
the larvz  were found lying within them, still unchanged, 
although they had been made over a month before, and 
they lvere idelltical with my Potstlam collections. Ad-
ditional cocoons lvere openeti by me early in July, when 
the larvz  were still in their untransformed state, in which 
they had a t  this time beell remailling for f rom a 
to a month  and a half, 

'The delayed l ~ u l ~ a t i o n  an in their is interesting item 
history. It is krlown to occur in some of the Bornbycidz, 
among the Notodontas for example, when it exte~lds  over 
the winter, and the pupa state is assumed in the spring, 
a short time before the emergence of the perfect insect;  
but it WTas new to me a t  this season of the year. 

Dr. Hagen, to I communic-trd the fact, was  
unable to find any record in the extensive library at  Cam- 
bridge of such delayed pupation among the Pyralidz, 
although Prof. Riley lnforlns me that  he had known of 
its occurrence ill some of  the species. 

On the 6th of August, the first moth from the \\Tater- 
tow11 cocoons was disclosed, and it provetl to be cYff fzbus 
v~6/g~neellus,  ofThe interesting question as  to which 
our insect depredators was chargeable the ravages in 
Northern NeLv York-lnore injurious in the extent o f  
territory embraced thall in an army lyortn invasion-was 
decided, The the  latest additioll to  our list 
of  formidable insect was found to be a modest, i n -
consllicuous, hitherto little Crambus, It had 
long been known ill our  cabinets, but  had nel,er before 
presented itself as all injurious insect, 

I t  is probable that several accounts of injuries to pas-
ture lands, in New England States, during the last three 
or four years, which have been ascribed, either to the 
army-worm or an  unknown depredator, are due to this 
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species. I11 its subsequent appearance, hereafter, it may 
now he recognized. 

T h e  C r a m b i d ~  are small moths with narrow front 
wings, often marked with metallic spots and lines, which 
are frecluently driven up for short staccato flights in our 
pastures and meadows during the fall months. 

T h e  paper conclucled with a resun16 of the history of 
the  species, so far as  ltnown at  present, which is omitted 
as  not of general interest. 

so grapl~ically described by Jefferson, is very similar to 
that of the Delaware. This gorge may not have been 
relatively as  deep a t  its fornlation a s  those of the EIuclsoi~ 
and the Delaware. 

T H E  C A ~ ~ O N  NIAGARAO F  T H E  

was confessedly formed by the action of the river; but, 
if the structure of the rocks forming the caiion between 
the falls and Lewistown be considered, the exception in 
this case, it is believed, will prove the rule enunciated a t  
the beginning of this paper. T h e  rocks underlying the 

C A ~ ~ O N S - T H E I R  C H A R A C T E R  A N D  O R I G I W . ' ~ o u n t r y  between Lewistown and Buffalo are nearly hori- 
BY HON. WILLIAM RROSS. 

T o  the 1)rofessional geologist i t  lnay seem an imper-
tinence for a l a V a n  to offer opinions as to the 
character and the origin of cailons. H e  may, however, 
it is hoped, use his eyes without offease, and form such 
conclusions a s  the facts which he has obser\.ed, may 
allpear to Warrant. If they s1lou1d not %Tee the 
recognized principles of the science as  now understood, 
he will be no worse off than scores of learned Professors 
in the past, for in this, RS in almost every other science, 
nearly every conceivable absurdity was exhausted before 
theories were made to agree with acltnowledgecl facts. 
And here, at  the commencement, the conclusion to which 
the observations to be presented son~ewhat  in detail have 
led, may as  well be stated--viz.: that caiions were formed 
by some great Con~u~siol l  of the earth's surface, or by 
the contraction of mountain chains from their igneous 
condition in the early history of the planet. Take, for 
instance, the cailon of the Saguenay--a vast fissure in 
the mountain chain that  lies on the north side o f  and 
llearly parallel with the St. Lawrence. T h e  fissure or 
caiion is some fifty or sixty miles long' and lies ileal-ly at  
right angles to the river. Something like a mile apart, 
the ~erpendicular  rocks on the north side are, at  some 
points, about 1,500 feet high, the \vatel. a t  their base 
being several hundred feet deep. No inan in his senses, 
it seerns to me, could possibly conceive that  this gorge 
through the granite mountain could have been formed by 
the action of the insignificant river that  empties into Ha- 
H a  Bay at  the northern end of the caiion. The  surface 
of the water, for the whole distance of sixty miles, is on a 
level with the St. La\vretlce, ill some places it is several 
hundred feet deep and the cafion is about a inile wide, 
through the solid granite rocks. And here allother 
general principle may as  well be stated, that, with a 
s ~ n g l e  exception, the \vidth of this and the other cailons 
hereafter to  be noticed, is scarcely ever more than a 
fraction of a nlile ; seldom a single mile-a fact that 
strongly indicates uniformity in their origin. And be- 
sides, the mountains on both sides are generally nearly 
of the same height. 

T A K E  THE C A ~ O NOF THE HUDSON, 

where it passes through the Blue Ridge, aboveand below 
westpoint, ~h~ channel is deep, the tide ebbillg and 
flowing far upwards towards the mountains on 
both sides, though off towards their sulnnlits, 
doubtless during glacier period, are about  of the 
saIlle height, and there is a general correspondence i n  the  
dip and thickness of the vast strata of rocks on both sides 
of the river. With the exception that the caiion is far 
above tide water, the same general facts are witnessed 
in that  of the Delaware at  the water-g-ap through the 
same spur t h e  Moulltailis. In this case 
there are two well-defined ledges corl.esuonding with 
each other on  both sides of the river ; the water is deep 
and sluggish while 11assing thro~lgrh the gorge, and all 
the facts seem to point, with unerrillg certainty, to some 
great con\7ulsion in Nature as  the origin of the caiion, 
\Vith the exception that the current of the Potomac is 

at Ferr>rg  t he  break the  mountain there, 
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zontal, and are,  in round numbers, as  ind~cated  by the 
gorge below the falls, some zoo feet thick. T h e  upper 
strata, for say half the distance, are solid limestone, un-
derlaid for perhaps an unltnonm depth, hy soft sandstone, 
scooDecl out with comparative ease by the great cataract. 
Hence,  the support of the upper straturn ot lime-rock is 
wradually woln away, and it falls into the gulf below. 
bgn the Aillrrican side of Goat Island, where only a frac- 
tion of tile river falls o,7er the precipice, the lime-roclc lies 
below in vast blocks, and a rapid is gradually forming, 
while on the Canada side, the immense ri\.er scoops out 
tlie sand-rock to a great depth, and the fall lug sections 
of the lime-roclt are buried o u t  of sight fore,,er. ~~l~~~ 
the railway bridge, for a long. clistance, there is a terrible 
rapid, showing that  other rock at the  bot tom of 
river harder thall the or that  the  stream 
is partially damned by the lilne-l.ocks throivn down 

the britige the  present  fall, forced to the 
they n o w  occupy by the water, d6bris, ice 

pressirlg down froln above as the river gradually receded 
towards ~~k~ ~  ~ hi^ recession~ doubtless con-i . 
tinue even back to Lake Erie, unless the sandstone cli,~s 
deeper down into the earth, and the limestone s t r a t a  &-
come thiclter or some other hard rocl< fills the entire face 
of t!le cataract. Then the fall would gradually wear 
.,ay a t  the top and become a rapid of propor-
tions, if the Niagara River, with its vast volulne 
of , a t e ,  at  first falling over a lime-rock ledge, a t  Lewis- 
town, underlaid by a friable sandstoile basepa coll,-jitioll 
of things found, it is believed, in no other cailoll upon the 
continent--has required ages to its ,vay 
to its present location, how is it possible for the compar- 
atively rivers heretofore named, and those to fol-
low, to wear away a pathway t o  the sea through great 
mountain ledges of the hardest rock ? Such a conclusion 
would be absurd, 

THE C A ~ O N  OF THE I\IISSISSIPPI 

extending, say from Dubuclue to the head of Lalte Pepin, 
sollle miles or is all exception to the rule  above 
l,rol)osed, ,nainly ill its width,  which is fil ,e to seven 
rn~les. T h e  sandstone bluffs on either side are generally 
per~~endicularfrom the top downwards from zoo to 300 
feet, when the di-bris down to t he  bottom lands 
or to the majestic river as  it sweeps through the alluvinm 
from one side of this broad cailon to the other. There 
are doubtless good reasons for the opinion that  the 
waters which now find their way from Lake TITinnipeg to 
Hudson's Bay once flowed south and tilled full the broad 
Space bet\xTeen the beautiful bluffs of the Upper  Mis- 
sissippi. 

T H E  GORGE OF' T H E  UPPER I\IISSOUI:I, 

situated about Io3 miles below Fort Fentoll, is one of 
the most nrarliec], a s  it is one of the most beautiful, caii- 

the colltillent. The wails per,,endicular, of 
white sanilstone, a lllile some eighty 
feet high. On the top of these walls there is a layer of 

perhaps of t h e  same thickness, rounded grace-
fully by [he Tvin({s ant, storms, while in sollle places it 
has been all worn a\vay, and the. tops of the white 
salldstone ledges appear a s  castellated forms, reminding 
one of the Milan: Cathedral, or some of the old ruins 
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