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best defiriition of value or worth, a r ~ d  that i t  should 
be adopted as the scientific m e a n i ~ g  of the term. 

A t  any rate, rt discnasion on this topic is most 
timely. The basic idea of the modern labor move 
ment is the idea that workingmen do not get an 
rqztiualent (equal value) lor what they produce. If 
scie~ltific men are  to take atiy hand in pract~cal poli- 
tics or applied sociolo~y, this is the point where their 
work is most required a t  present. 

E. LANOERFELD. 
SOW 26.Tork. a I ~ r c h  

T h e  destructive caterpillars of t h e  squares of 
New York. 

Since the ili~portation into America of the qaarrel- 
some! active, and noisy English sparrours, which 
hare driven the quiet anrl brilliant birds of the 
south fro111 the city gardens and lmrlis, a new pro- 
lific horde, with fierce avpetites! every year ]nore 
extended, threatens to destroy oar fresh and greeu 
shacle-trees. 

1 s  early as lSP2 the NIWJ l'or~k evenitiy telegram 
so~iurleda note of alarm on this subject, to mhich we 
added another, but ~vithout eEect. ?I711en natare 
tlirev off its fiurnnler mantle, and this ravaging army 
quietly took lip its ~vintcr qunrters, every thing 
seemed to he forgotten, alld our liiodrst coinrnnnica. 
tion no doubt \vent into the pigeon-hole of oblivion : 
nevertheless, \re try again. 

After three years' study of the devastating habits 
of caterpillars, v e  tried to engage the attention of 
the committees havilig c1l:~rge o f  the city parks; but 
to no pnrpose, for in the winlnler of 1883 tlic elliirily 
had greatly ii~ultip!ied. After fiolue years of neglect, 
it as too late to save from deslructiou the p1ant.s 
vhich  had become insufficient to feed the snccessive 
broods of myriads of caterpillars. The ne\\r-conlers 
soon got beyond the city limits ; ttnd once getting a 
foothold in the suburbs, scieuce, the fruit of obser- 
vation, coulct no longer keep \vit,hin hounds the vo- 
racity of these unattackable hairy pests. 

The damage of one year may 1je unlilie that of the 
preceding or following ; atrriospheric changes 111ay 
destroy multitudes: but the enerriy is prolific. and 
mill in a year increase ten, a hundred fold, and even 
more. 

As the press of Nelv Yorlr and even intelligent citi- 
zens may thinlr that this erierny has dibappeared, we 
raise a new cry of alarlu, addressing oi~rselves to the 
learned societies of our adopted c o ~ n t ~ r y ,  at the salne 
time co~nlnunicating the rew~lts of our stltdies to in- 
telligent readera interested in the natural ficiences. 
Our stateinonts vil l  be based on IIJ'facts o h s ~ r ~ e t l  
a s  in New Pork, supporteci by the tcsti~lioliy of 
learned colleagues ~.;it,h whom 17.e (mjself anil son) 
have corresponded for nlore than tvr-o years, during 
which we have studied the increasing ravages of 
this coquette ~v i th  brilliant, ~ i l l i y ,aricl ~ariegntcd 
dress n~hich science llallles the Orgyia caterpillar. 

When the Europeitri sparrolv was first intfo(ll~ce(l 
into the parks of Xew Pork, a cater1,illar vas  thore 
committing great depreciations. Linnae~is called it, 
the geo~neter : I\-e call it looper, spanner, mid can-
ker-monn. The larva has sis  feet on the first three 
segments, and four on the last tn-o, ant; as it pro- 
greuses seems to measure the grouud. ?.'lie s1iarroxys 
were very foncl of this caterpillar, to a, degree thnt 
their increasing nunil~ers upee~lily ewternlinnted it : 
for this they deserve ollr gratitncle. Tt \vns different 

with the larvae of the Orgyia. Conseqilently we have 
thought it nlight be of interest to the public to say a 
little of what is kuox-n of the habits of the first 
as comparecl with the second equally destructive 
species. The first still exists in Inany private gar- 
dens in New Porlr 

Phalcrenidae. -The butterflies which corile fro111 
the larvae of the geolileters almost all have the body 
slender, the thorax narron-, and wings proportionallj- 
wide ; their flight being consequently illore nneven 
and jerky, Inore unsteady, than that of the nocturnal 
species: the flight, in fact. is Inore like that of the 
diurnal ones, but is neither so strong nor of long 
duration, on account of the co~~lparative weakness of 
tho franlework of the ~vings. They especially like 
serene and still erenings and nights. Bat  there are 
t,o this characterization lliany esc.eptions. Some of 
the Phnlaeniaii larvae have 12 legs, and sollie even 
14: alllong the nocturnal species. again, some ha re  
1 2  and others 14 legs: the general rule being 7.6 
legsaamoiy the lloctnrnal, and 10 among Phalaenians. 
I t  is also a curious fact that the larvae of those v i th  
16 legs loop in progressiug, for some reasox1 niaking 
uo use of the internlediate legs. 

Anotherkind of esception ifi that sonle Phalacnians 
n-llicli are noctnmal, a s~na l l  liunlber i t  is t n ~ c .  have 
a diurnal flight : tliat is to  say, that certaiq species 
fly in full sunlight, gathering food on flovers in 
company ~ i t h  dinrnal butterflies : so that the divis- 
ion into diurnal and nocturilal ~pecies  is, in t l~ i s  re-
spect, conrrentional. I t  is, liovever, true thnt day 
butterflies have alillost al-ways the antennae club-
shaped, alid colrie fro111 lal.vae with 16 legs; n~liile 
the Phnlaeniaus, ~rllose larvae have 10, 12, or 14 
legs, have filiform or pe~t~inated  antennae. 

There are in Enrope i;ollie 600 Plialnenians, 700 
nocturnal, and 400 diurnal butterflies ; thongh it is 
roba able tliat in hot cliinates the diurnal arc more 

nuilierous than in the temperate. The Plialaenians, 
especially in colcl regions, have usually sonlbre 
colors, gray or black, thoi~gh there are nlany escey- 
tions. In  France tliere is a large and handsonie 
green species, vhich is a colillllon syril'ljo1 on the 
torribs of children, probably on account of its deli- 
cate form and color. They hatch a t  all sensous of 
the year : tliere is even n groiip (Hybernindae) 
~vhicli appears in Decelnber, Janoary, nnd February. 
The Phalaenians iui~,y emerge fro111 the plil>a even 
be lo^.; 50° F.. while the others, and especially the 
diiirn:il fipecies, require at least this temperatnre. 

In  Ilibemia we fiud a singular fact. The females 
have either no ri i lgs,  or seini-~viugs xiifit for flight. 
As the pupa iqene ra l ly  in the earth, the fellrale, on 
emerging, crawls n p  the nea re~ t  tree, \\-lleie pairing 
takes placc: the male hearing her to  t,he top of the 
troe, and c;o~rret,imes carrjiug her 03 in his flight. 
The females are s~rlall ; anil the rnales, luucl! larger, 
deposit iherr~ in places proper for t,he sul>l?i>rt of the 
larvae,- buds of floners, or illasses of leaves, nccord- 
ing t,o the species. Tl~ere  are in this grol-il] some 
veritable pests for 111an. The H. de folinerio soine- 
times so desiross the lear-es of forest-trees, t,liat, nu- 
a l~leto r ~ s p i r e ,  they either die or part,inlly \~it ,her.  
The H. iintrirnta consnnies every tliiilg in the 
orchards, attncliiug t,lie flowers of all 1;ill~ls of froit-
trees. 

Tt IT-onld I J ~  interesting, but i~npoisible ilcre, to 
slteali of the hal.)its of Illany of these butterflies, ant1 
to not,e their exceptional chara~t~ers ;11ut :% single 
csan~plelrlust snfficc:. There is aniong the I'lia!ae-- 



nians a groilp of about one h~~ndrecl  species, all with 
clifferent habits, - tlie Eupithecia, stndietl for many 
years by AT. Goossens of Paris, fro111 ~vhonl these de- 
tails are talien. The E. rectangulnria, so named from 
the design of the upper wings, emerges from the 
11upa at  Paris i n  April. After pairing, tlie female 
deposits an egg in the illidst of the flower of an 
apple, pear, or quince tree. The egg, mhich is yel- 
low, is well hidden in the heart of the flo\ver, and is 
hatched in a f e v  days. The larva, hardly visible to 
the nalred eye, is of a rosy-white color, and begins 
its ~vorlr by attaching one end of a thread to the top 
of a petal, and the other to the heart of the flower ; 
by its traction the petal being bent d o n .  The same 
is done with the five petals : and the larva is thus 
enclosed, protected from wind, rain, and parasites. 
I t  can with impunity devour the base of the fiower 
and of the petals. The pollen of the male flower 
cannot fecuntlate the female flower, which is the one 
selected by the larva, and consequently there is no 
reproduction and no fruit. As the eggs have been 
widely scattered by the female's instinct, a few of 
these insects may render abortive the flowers of an 
orchard, or even of a region, withoat any reasonable 
explanation for the horticulturist. Ro many similar 
insects attack in this or other mays our fruit-trees, 
that in sonle places i t  is an astonishiilg event to see 
.an apple on a tree. 

While remembering that the European sparrows 
have done great service to New Yorlc by destroying 
the larvae of the geometers, or canker-worms, almost 
all of nrhich are bare and smooth, i t  must be said 
that they are nseless, and even injurious, in presellce 
of the larvae of Orgyia. Sparrows, like il~ost birds 
of the genus, do not like the hairy larvae, from the 
irritation they cause in the throat and stolnach. One 
niay frequently see poultry seize such larvae, liill 
dhen~ by beating then1 on the ground, and then leave 
them without eating them. 

Ro?i7bgcidae.- In  this fanlily belongs the larva 
mhich of late years has been so destrvictivo in the 
parlcs and gardens of New Yorlr. For a long time 
we sought to discover its place of origin, hon- i t  ar- 
rived herc, became acclimated, and lnnltiplied to 
mlch an astonishing degree without meeting the 
parasite xvhich destroys it. At first me thought it 
hail been imported from Prance, where n species of 
the group, Orgyia antiqua. had been kno~r-n in the 
Paris squares for several years, devouring trees and 
shrubs, and sometimes n pest nrllong the rose:bnshes. 
After having carefiilly comlmred it ,  rrith t,he aid of 
M. Goosseus of Paris, i t  seemed to come very near 
to, if not to be, the 0. vetusta, -a species common 
in California, mhich places its cocoons in the inter- 
stices of the bark of trees, the grooves of lamp-posts, 
cracks ill n~ooden fences, and also between the hoops 
on wine-casks on the ~vharves. I n  the lnst way, the 
insect, rrhich does not bcar transportation well, might 
he carried even across the continent or the ocean. 
Without the necessity of this derivation, i t  has now 
been ascertained that the species is 0 .  leucostigma 
Smith, mhich occurs in the neighborhood of Dnven- 
port, 10.(see Proceedings of the Academy of natnml 
sciences, 1867 - 78, Davenport, lo., vol. i. p. 177). 
This may be found much nearer. 

I t  is precisely at  its youngest age that the life of 
the insect is best protected. An egg! according to 
Iteaumur and others, mill endure n cold of 50° be- 
low freezing, and the boiling-point of water in heat, 
mitholit losing its vitality. I n  this age there being 

no means of defence or escape, a species would soon 
be destroyed without these natural means of resist- 
ance. After hatching, the larvae are dispersed, and 
conceal themselves in places resembling thern in 
color, imtil the survival of the species is assured. 
Nature always furnishes efficient protection when 
most needed. 

Before taking np the Orgyia larva, we wish to 
speak of a parasite which T-ie discovered, -an inof-
fensive dipterous insect, all of whose rnetarnorphoses 
we have studied, mhich 7-ioald soon destroy the 
larvae, if the sparrows, in their turn, did not become 
the persistent and greedy devourers of said parasite. 

At the two seasons of the year when the larva 
makes ils appearance in New Pork, this dipterous in- 
sect is on the xatch, and as i t  crawls along the 
ground deposits an egg in the midst of its hairy cov- 
ering. Toward the end of winter or beginning of 
spring the dipterous larva is developed at  the expense 
of the Orgyia pupa. Then, instead of a moth being 
hatched, appears an active fiy with extended wings, 
large enough to be observed 1 ~ y  the nalred eye. Pre-
cisely at this moment the sparrows hunt them, de- 
vouring great nnatbers, which, if allowed to multiply 
by this strange manner of hatching, mould soon 
rnuch reduce the number of the Orgyia, if they did 
not colllpletely destroy the species. Here comes in 
the reflection that the sparrows are now not only 
useless, but actually aid in the multiplication of the 
destructive Orgyia. 

But not to co~npletely ostracise these noisy and 
vivacious strangers frorn the land where, with so 
lllany of my countrymen, they have been so hospit- 
ably received, let them remain as long as the people 
care to protect them; inasniuch as, without disturb- 
ing them in their picturesque dmellings, there is a 
may of destroying the Orgyia, by an anodyne and 
easy process, doing no ha r~n  either to plants or ani- 
mals, nor to the visitors of the beitutiful parks of the 
city. Nothing is more disagreeable to the fair prorn- 
enaders than to feel upon the neclr, see suspended 
from thcir head-dre~s or hair, or crawling over their 
dresses, these little creatures, interesting to thescien- 
tific observer, but cmlsing a shudder to them. 

The larvae of Orgyia ltnow well the laws of aero-
station, and the use of the parachute. M. Capronnier 
of Belgi~iin, a few years ago, in the irionth of Octo- 
ber, made this singnlar observation on the method of 
their dis1)ersion. It must be remen~bered that the 
fer~lalesof Orgyia are wingless, - a character which 
distinguishes them from the genus Liparis, in which 
the feinnles have x~rings. The quenlion was asked 
how the Orgyia could gain nccesa to an enclosure 
nexvly cultivated. M. Capronnier replied that he 
had seen the small larvae emerge from eggs laid in 
the cocoou of Orgyia. They made a thrend from 
which they suspended themselvesfree in the air, when 
the wind carried off the larvae with the thrend, no 
doubt to great distances, and they very soon disap- 
peared. This mode of dispersion is ~imilar  to that 
observed in some spiders. 

The genus Orgyia as established by Ochsen-
heimer, and belongs to the Bombycidae, or those 
whose larvae lriabe cocoons from their own hairs, or 
particles of earth hardened by a salivary secretion, 
etc. The adults are of small size. The males, of 
rich colors usually, fly rapidly in full sunlight ; the 
antennae wide, bipectinnted, doubtless with an acute 
sense of smell, which guides them to the females. 
The lnst are five or six times as large as the males, 



heavy, full of eggs, motionless, having not eren an 
embryonic trace of wings. The larvae which are to 
become males, beside sotne differences in colors, are 
nmch srnaller as pInpne thau those which are to be- 
coilte females. As so011 as the perfect stage ayrives, 
the nlales cornmenre t,heir flight. while the fetnales 
simply rlnerge froin their eoouon, on which they re- 
main, nt,tractiag the males by an odor which they 
emit,,inappreciable to our senses, but shown to exist 
by the fi~et that the rl~ales -\?.ill mtor an apartment iu 
vriliicli a female is imprisoned in :I tin orwooilen hox. 
The tunles move their antenuae vigorously during 
Kight, often bending then1 forward. and npproaell 
the windows. If these he elosecl, they go aroixnd 
the house in search of an cnt,rnnce : they hnve even 
been knovn to descenci the chimney. 

Pairing is accomplishetl in a vcry rough manner. 
Among many Sphingidne the males approaeh gently, 
attract attention, tfe]~rt~:ting m d  ret,urning in circles, 
gradually diminishing, until union takes place; but 
in these the coutact is rude, almost brutal, and tohe 
female, after the departure of the nlale, rornains 
motionless, and begins to lily her eggs on the cocoon. 
0. antiqua., of Pra.nce. lays its eggs near the cocoon, 
where they become attached by a secretion which 
covers them as they are laid. 0. gonostigma lays 
her eggs near the coaoon, talriug hairs fro111 its botty 
to malie a bed for them, in alternate layers of hairs 
and eggs, t.ill all are del~ositod, to t,he uuniber of 
about three hundreci. The New YorJi species covers 
the eggs with a n7hit.e viseiil secretion, solidifying in 
t,he air? re~emhling tlre IU~ICUR of the stlail and slug. 
The eggs are gonerally pretty, at first ronnci, t.hea 
indented at t.hc top like a goblet or cirp, soruatitnes 
with a rose-colored ring (in 0. autiqua), sometimes 
of tt porrelsin-white tint jiu 0. vetusta]. 

The larvae escape fro111 t,he egg by eating tlirongh 
the bottom, where the holes for feciindat,ion we 
placcil. They do not disperse theinselves widely. 
As they live on trees an6 shrubs, are not large, and 
eat little individnally, they may be numerous upon 
a single plant. Moreover, almost all are polypha- 
gous, or will eitt many different killcls of plarrts. In 
France, however, the 0. ericaea lires olrly upoil 
heaths, and the 0. trigotephras on a speclies of oak. 

Some specitxs have se~cral broods a year. 'I.'ht: 0. 
antiqua, in Paris, like thi: Now Yorlr species, appears 
in June, and sonletimes in October; others have 
only a single brood ; hut t,his caullot be made use of 
in classification or physiology. 1given species may 
have t)nt one brood in t,he north of Cnrope anil 
America, and two in the sorith: arid oven in Paris 
and Rew York, wheu Septc~mber is very warin, a sec- 
ond brood may appear, which \vould not occur in 
many other Lcpidoptera. Iu. c~pt~ivity, also. the 
absence of colt1 nights chnuges the epocll~ of their 
appearanoe, besides fax-oring the development of :t 
seeond brood. 

Linnaeus says that the malt? of the Orggin, Irnow- 
ing by inst,inct that tho wingless fetrlale is powerless 
to move far. when he finds her on a wall or plaut, 
flies away with her (luring pairing, anit carries her 
to a lace whcre the youog lnny obtain food. This 
me have never seen, and never expect to, as the ~nnles 
are entirely too slualI and feeble to carry off the 
much greater bulk of the female. We need not say 
auy thing here of the 0. detrita, Which resembles 
much the 0. vetusta or leucostignttt, and nlay be the 
same species. LE ~TETSYER DE GUICHAIN~ILLE. 

New York, Marah 22. 
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Fossils from Kicking Horse Pass. 
I hare to-day received the. following vcry iutcrest- 

ing colnmunicntion rou l  Professor Lapworth, on the 
result of an exa~rrination he llas kindly made for t,hc 
survey, of a collcctio~l of graptolitcs fro111 the IZocky 
BIi)nntains, in t,he vieinit,\. of the Kicking 1Iorse Pass. 

~ ~ L P R E DB. C. SELWYS. 
Geol. snrr. C'a11.~Jlarcl?15. 

I hnve recently examined the fossils collect,ed by 
R.. G. XcConnell, geological survey of Canada (188G), 
from the dark, slat,y shales of the Kicking Horse 
Pass, Rocky h1oimtrtins. There are few species in the 
fairly large collection, bnt the fornis are goi>.erally 
-\\roll p~reserved, and the fnunn reliresentecl is a dis- 
tinct,ly typical one. The following are t,he species 1 
hnve identified : -
(A) Family Dichogmptidrao. 

(1) Uidy~llogritptu~,sp. llov allioil to I)idynlo-
graytos ouoiiu- ~ a p w o r z  Eronl tho Zlrtndeilo 
beds of hberaidily H:ty, South \\Tales (st79 Quicrt, 
,iotn.u g~ol.8oc ,lH?R, plate 3;. figs. Itc, Ib) .

(B) B'amily Gloa%ogmp iillaig.
(!a) (:lnssograptns ciliwtus F:ml??ons. 
(3) Gioasoerautua irniunlosus Hall. 

There are also a few other fornls, dorthtfill. 
Speecics oj' E'/~~jlloc/~rtptus ctc.or Los?oy~tt~~.r,tus, 

The fact that t,hese graptolitcs have been obtainecl 
fro111 the clist.aat, region of the TCoeJiy &Iouutnins gives 
them an especial interest, as few graptolites have 
hitherto been noticed from that region. The only 
notice of graptolites front the vestern states lmown 
t30 me is that given bv Dr. Charlen White in vol. iv. 
(' Palaeontology '>of the 'Report of the geological. 
rrurvep of the hlrndredth meridian.' Four forxis are 
clescribad by hini (lot. cit., pp. 9, 10, ef seq.) as 
having been obtaindil frorn some beds of' partially 
meteinorphosed shaie iive miles norbh of Relmont, 
Nev. No fossils wore found associated with thein 
that might assist in the deterrnination of their exact 
age; and they were provisionally rcferrccl to the 

L,
geological date of the Utica slate of New Yorl- state. 
These graptolites froui the Kicking IJorse Pass. 

under n:)tice, nlay also be referred t30 the age of the 
TTtica slate, or at any rate to the Trenton. i n  the 
Utica fauna of the UnitedHtat.es and Canada the asso- 
ciation of fonvs is just such as occurs in t,he Llau- 
deilo (lo~ver and middle] of Britain, and some of the 
forrus are common to both sides of the Atlantic. 

. . . . , . . . . . 
I t  is cc~rions t,hat none of t3he family of the Dicra- 

uograptidae (Dieranograptus and Dicellograpti~s) are 
representred in this little collectio~~. It  is just possi- 
ble that it rnay therefore be sornewhnt older than the 
typical Yorman'a Iiiln beds, where the Dicranograp- 
tidlke are exceedingly abnndaut. Keither hnve we 
any of the pecalinr genera of the Leptograptidae 
(Coenogrnptus nut1 Laptograptus, etc.) so prevalent 
IU the Norman's Kiln horizon everywhere. Thus it 
is by nc. nieans imlikely, judging Prorrl the evitlerlces 
at present at our disposal, that the faxma of the shales 
of the liicking Horse Pass corrle from strata answer- 
ing broadly to the British lower Llandeilo : they are 
dist,inctly newer than the Point Levis beds, and be- 
long to the second Ordovicinnfrauna, but in all proba- 
bility to the olitest zones of that fauna. 

CHAS. L a r ~ v o n ~ ~ .  
Jfason college, Birmingham, Yarck 7. 


