
SCIENCE. 


cloud abo~-e, allnost as soon as for~ned: tl1f3 condi- 
tions necessary to its full develo~jn~ent not exisling. 

In  liis excellent article on tornatloes, iii tlre current 
n~irriber of tlie l i r r ~ ~ s i c sCity reciezc r?f scieizt2f, Mr. 
John D. I'arlter spe:~lis of tlie four cliarwcterirtic 
motions of tliese meteors. 'I'heue motions niight bc 
classifiecl as horizontal :rut1 T-cr~tical. Tile Irorisontal 
rnotions are tlie lineitr, c:t~ised by the fol.wart1 n~otiori 
of the air-current gov~rnii ig the directioll of the 
storm-clond ; seconil, the gy ~,atol'y niot ion, caiised, 
as above stateti, by the lriutr~al re-i>tance of air-
culwnts nioving in different directions; tlrird, the 
sw;iyillg ~notiorr, due partly to tho val.yirig pressure 
on differelit sitles of the tu~liiel, and p;trtly to the 
vertical or bolinrlirig nlolion of the t~n~rit:l. This 
latter niotiori \vo~~ltl  riot liax-e a vpry niarlied effect in 
proilucirig the ' dei1t:tted edges' of the sto~.nr's path, 
if t l ~ e  t~uiriel-cloud ye1.e vertical instead of slantiiig. 
What ca lms the bo~uldiiig motion it is difficult to 
say, but it certainly r~sernbles electrical attraction 
ant1 repulsion. 'I'his bounding n~ovenierit was very 
marlietl in the tornado of A1,ril 19, 1869, which passed 
xiear this locality: but occ~irri~lg,  as it did, in the day- 
time, 1c o ~ ~ l t l  thc illun~ination of the not ilistiliy~~ish 
lower part of the t~i~rllel ,  wl~ich  may sonietimes be 
seen wllrn these storms ocrur after dark, and ~vhich  
soine tlii~rli is due to electricity. 

I t  is iiitt?~,esting to protluce in iriiniature tlie hori- 
zontal niotioils of tlie toriii~do hy the follo~riiig 
sirnple experinlent. IVlren t1ie1,e is a good fire, let a 
snlail qu:~utity of light, fi:~kyaslic7s, or otlrrr light 
material, be sprinliletl over the wllole top of the cook- 
ing-stove. The heat fornis quite a strong c ~ u ~ . e n t ,  
ascending ~ n a i ~ i l y  f r o ~ n  the cc?ntral parts to\\-ar.d the 
pipe. Cool ci~rreiits flow in f r o ~ r ~  ail sitles. Now, 
with the l i a ~ ~ d  fan, prorluce local or opposing or. a 
ctirrents over the heated s ~ ~ r f a c e ,  and at  once little 
tornatloe3 are developed, \vlrir!ing tlic ashes several 
iilcl~es iri the air. 1 liave o f t ~ r ~  procluced t l ~ e m  or1 
both sicles of the stove at  tlie saine t i~rle;  those on 
the  left moving as tornadoes in our latitiltle, and 
those oil the right in the opposite direction. Now, 
are not the causrs of the gyratory notion of tlie little 
wllirlwinds on tlie store, tiny as they are, the same 
i r ~  kin11 as t l~ose which ~procluced the storrns ~.11ic21 
devastated Ma~.slifielcl, Grinnell, or Canranclie? If 
this be a~is~+-c~red in tilt! affirmative, the rotation of 
the earth plays no tlirect part in callsing the gyratory 
rnovement of this class of storms. Of course, the 
rotati011 of t l ~ e  earth causes the higher cnrrents of 
air to iilove towartl the north-eact, ir~stead of due 
north, as they pass from the equatorial to tlie arctic 
zone, alrd these curreii ts determine the general linear 
n ~ o v r ~ r ~ e ~ i tof s tor~ns  in our latitude; bnt this lnalies 
it proper to consider tlie gyratory rnotion an indirect 
result ra t l~er  than a direct consequence. 

in Yew J'oi,l< a resnlt of undue increase of a species 
always there tlixii to c:dl it an invasion. Though TI-e 
rarely hear of its injltry in the Atlalitic states, yet, it 
is cornrnonly niet ~vitli where collecti~ig is (lone near 
or in tlie ground, and in dry years is by far tlie irrost 
conirr~ori I-leteropter in grain arid grass fields and 
dunes. This I 1c11ow froiii personal experience, a11d 
have fouiiil it as far. north ns J:ocawen, N.II. 

Shonltl it prove less susc~ptiblr: to heavy ant1 con- 
tinued rains in Nen- Yorli than elfe~vhere, tlie fact 
will be re~narlial~le. Snclr i.aii~s affect it niost, liom- 
ever, in spring and early sumnier. My o\1-11 i~iter-  
pretation of the interesting facts recol,dctl by hIr. 
IJirltiier wo~tld he, that the species ~n~ilt iplied esceed-
illsly during the very dry seasons of 1880 and 1881, 
and tllat, tile wet season, wliicli it has so far braved 
(as it often does for a nhile in l,lie west), will never- 
t,heless tell on the I~ibeniatirig bugs. In  this Tiem 
there is canse for encouragerr~ent rather than alai'in. 
A careful survey ~vould undo~~btedly  sliom, as Mr. 
1,intrrcr suggests, that it exists in inally places in the 
state where it bas not yet 1)er:n detected. 

C. V. RII~ET. 
Wnshi~igton,1>.C.,0i.t. 21, 1RS3. 

Unusua l  r eve r sa l  of l ines  in t h e  su lnmi t  of a 
s ~ l a rpromineace .  

On Oct. 17. between 3.45 and 4.30: local time 
(about 8.45 and 9.30 Greenwich time), a rather anu-
S I I : ~plienonienoe was observed a t  Princeton, in a 
pronii~~enceconnected with the large arid active 
gronp of spots wliicli at  tliat time was just passing of£ 
froin the sun's disk. 

Tlie yrorriiiience 11ad tlie very comiiion forrn of a 
il~~rriberof arches, ~ v i t h  a of capove~,lappii~g sort 
above thein, or of a clollcl connected by s e ~ c r a lcnrvetl 
s t en~s  to the cliroi~iospliere below. 11s  elevation was 

Morrison, Ill., Oct. $1, 1863. 

T h e  chinch-bug in N e w  Y o r k .  
Why should Mr. 1,iritner conclacle that the chi~?ch- 

bug was brouglit to St. 1,awrerlce count,y, N.Y., in a 
freight-car from the west? lIarris corrects tile erro- 
neous idea t1ia.t i t  is confined to t l ~ e  slates south of 
40° of Ii~tititde by clemo~~strating its occurrcxncrt ill 
Illir~ois and \~isconsiri, wl~ile Fitcll's record of find- 
ing it in northern Kew Yorlr woultl jnstify ns in 
assiiniirig that it has al~vays existed there, especially 
when we know that its r n ~ ~ g e  is much farther noltll. 
Pacliar~l found it on the top of the \Vhitr Rlo~rntains; 
and it is to-day the iuost serious elienry tliat tllreatens 
the vast wheat-fielils of Dakota. 1% seerus to me 
more rational to consider this ill ji~rions ma.nifestatior1 

S .  A. ~IAI(WE:I.L.quite as well and as brightly as is usual in C under 

abont 2', and its extent along tlie sun's circunifereiice 
a little less. 

The pecilliar features were the extreme b~.illiance of 
the cloud-cap a t  the summit of the l)ron~inence, and 
the perfect clelineation of the for111 of this clout1 in  
ce~,tain spectrum-lines, ~vliicli ordinarily are reversed 
only at t , l~e base of the chromosphere; ~vlrile, a t  the 
sarne tirne, certain other lines, .ivhich not ~lnfreqaently 
are reversed at  considerable elevations, sho~ved its 
forrn only very faintly, or not at  all. 

l\Ther~I iirst came upon the prominence, in run- 
i ~ i n g  around tlie SIIII'S I i~nb with the spectroscope, 
the brightness of the cloud-cap, as seen through the 
C line, was si~nply dazzling. I do not remember ever 
to liave seen a prominence, or any part of one, quite 
so br i l l ia~~t .  At  the same time, the line 1(i(i'iG.9 
(~vl i ic l~  the same field of view with C, and is is ill 
KO.2 of my catalogue of cl~romospliere-lirles, - a  line 
attributed t.o iron) also slio~ved the top of thc cloud 

ordinary circumstances. The cliron~ospllere, also, mas 
faintly visible in tlie same line; bnt the stems and 
lower portion of the clo~ril could not be seen at all in 
it. On turning to line 17055 (No. 1of tlre catalogue), 
I was sutprised and gratified to find the sarne appear- 
ances conspicuous in this line also. A careful search 
failed to sl~onr any other lines reversed belo~v C. 

Itunning up the spectrum froin C to D,I could not 
find any lines slrovil~g the top of the prominence, 
tho~rgli a considerable ]lumber mere 1,ever::ed in tlie 
chron~osphere a t  its base. U , ,  of course! sho\ved 
tlie cloutl-cap n~agnifict~iitly, but I ) ,  and i I2  or11~~ 
very faintly, thougl~ t l i s l i ~ ~ c t l ! /cnouyl~. 

Between L) ant1 11 the'saine ~~emar~l<s  apply as be-
tween C and I).The corona-line, 45:315.0, was rovc~,sed 
at  the base of tlle prorninerlce a little rnore briglltly 
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than in adjacent parts of the chromospliere, bnt not 
a t  all in tlie cloud-cap. Tlie niagnesinrn menlbers of 
the  h group sliowed tlie clout1 faintly in tlie same 
way as the soclia~n-lines; but iri b:]  the form was a 
little more conspicnous. 

Between h arid Ii; t w o  lines (1, 5017.0 arid 49'2:3.1, 
both attribntcd to iron) showetl the clond-cap as 
be:~l~tifully Nuuleroasas either of the two below C. 
other lilies were reversed in the chromosphcrc, but 
none of the111 shon~ed tlle upper parts of the prollii- 
nence. F appeared rnucll tlie sarne as D,. 

Between F arid (2 ,  .five lines were noted as slroming 
the  cap. The most refrangible of tllein was Loren- 
zoni's .f ( 2 44471.2) : tlie other four I did not identify 
a t  the moment, being in haste to reacli t l ~ e  violet por- 
tion of tlie spectrum, arid iutendirig to ex;irriine them 
later, -an iritentior~I was not able to carry out, on 
account of tlie iiiterventioii of clouds. 

The lines I l y  ( h  4:344U) and h were, of coilrc,  coli- 
spicuous, each slioming the mllole of the pro~uinel~ce. 
I expected that IT arid I<wouitl do tlie sanle, but was 
disal)l~ointed. ' h e y  110th exhibited the cloud-cap 
finely, but I could 11ot niake out in theln citller the 
stems of t l ~ e  prominence, or the sl~iltes arid Ituots of 
the cl~romosptiere; and yet bot,li tlie lines were ~vcll 
reversed, not only in the chromosphere, 11ut also 011 

the  face of the sun itself, over all the facnlous rcgion 
surrounding the spots. The ultr&-violet line ahuve I<, 
first observed here a few weeks ago, nTas 11ot visible. 

There was no considerable 1iiotion-dispIace111ti1it 
exhibited by ally of the  lines, -soinetl~ing rather 
singular in so brilliant a proniineiice, -nor clitl its 
shape clia~lge much daring tlie forty-five ininutes of 
observation. 

I t  is perhaps pos~ible that this cloncl mas irirleritical 
with a rernarlrably brilliarit facular bvidiie, which was 
observed two days before, spaiinirlg the largest of tlie 
spots wlliclr composed the group: still Illis is by 110 
nleans cerlain. The instrmnent employed was tlie 
niric and one-half inch equatorial, with tlie Clarli 
spectroscope carrying a Rutlierfiird grating, of about 
17,000 liries to tlie i~lcli ;  first-order spectr~tiu. 

C. A. Y o u ~ u - .  
X'~.incetoii,X..J., Oct. 22, 1883. 

Sternal processes in Gallinae. 
Having several times bee11 asked tlie fulrction of tlie 


long processes of the sternrun as fou~~c l  
in tlie Gallinae, 

I woultl rriake tht: following saggestion~ :-


If tlie ~ t e r i i ~ u n  
be esanii~leci ill siiu, tlie outer pro- 

cesses will be seen to extend far baclr, and well up  the 

sitles of the body, wliile tlie innc:r pair esteiitl o \ e r  

tllc abdome~i. The notches between tlie procc,sjes 

a re  closed by very tense, f ibron~ me~nl)r~aiie~. 
13y this 
means a large area is ztffortled for tlie insertio~i of 
muscles wit11 a minirrirun of bone. Tliis n~l is t  con- 
tribute sliglllly to dirninisli tile ~veiglit of tile post,eric~r 
end of tlie body. P:lssii~g 11ow to :lie muscle$! we 
find tliat the great pectoral arise3 froni Llie elltire 
posterior border of the sternlull, ~ ~ l i i l e  the sr1hc1;~rins 

,fills up tlie a~lgle between tlie lice1 anil body of I.lie 
bone. 

So ~iiacli  for the ariatomy. \t7hat are tlie 1)hysio- 
lo;ical results, a11d wliy col~ld tliry not i ~ e  innttai~~erl  

other ways:' The results are an i~~cr ,ease~l  of
eluour~t 

pectoral ~nnscle, a1111 ail i11cre;lse ill tile leiigtli oC tlie 

fibres, as compal,erl mitli nr:Lny otller birtli. Ih t l i  

of these are very clesir:~Irle rcsiilts for li~xavy I~irds of 

short, rapid flight,-- tlie first, l~ct*ause with tlie in- 

crease ill I I ~ L I S C ~ ~  of
conies a ci)rrespolltling i~ici-ei~sc 

force ill the stroke uf tlre witrg; tile secontl, brc;auqe, 

by virt~re of 1111: long fibres, rapiility of coiitr;rciion 

and a long strolie of the wing are secul.ed. The rayitl- 


ity is gained by all parts of tlie fibrcs contracting a t  
olice, ml~eiice the 1011ger thc fibre, tile iiioro qi~ickly 
will a given alnourit of notion res111t. Uotll tlie 
first and tlie second are albo aitlcd by the fact tliat tlie 
first part of ;a rm~scular contractio~; is lilore powerful 
tllari tlie last 11:~l.t. 

Tilere is inlt one otlier s7ayit1 wliich tlie sarne re- 
sults, so far as tlie ilisertiuri of '  tile n i~~scles  Foe?, 
could be at,tained; tliat is, by their origin fro111 tile 
ribs wliich lie ~ i i ~ d e r  as in tlic ~na~nirials, th(. sterni~ln,  
instead of from tile overl;tpl~ing sternum. To tliis, 
however, tilere is an all-11oaerful objection. If a 
niail be ~vatclie(i wliile violently uiirlg his arms, it 
will be noticed tliat tile upper part of tlie cliest is Iit~ld 
stationary. The pectoral n i~~scies  riiust have a fir111 
point to pnll from, in order to move tlie arms. As 
a result, respiration in tlie upper part of tlic? chest is 
irnpetletl, or. better, respiratioi~ is i~npedetl by the di- 
niirii>hetl a ~ n o u ~ i t  This principle is illas- of tiil:~l air. 
tratecl in tlie lor~g, slow strolie, about twenty to the 
n~irn~t,e,  Theof me11 trained to row great distairces. 
b r ~ a t l i i i ~ gis done, ~vliile tlie 1)ectornl in~rscles are re- 
laxed, al  tire norllial rates. Tlie s:lnle, only in a much 
grc2ater degree, ~\roulcl Iloid gootl for birds. \\'ere tile 
inr~seles insertpi1 into tlie ribs, respiralion wor~!d be 
interruptetl several tii~ieq each second during iliglit: 
hence i t  is evitlerit that the riiuscles could not be in- 
serted i~ i to  the ribs. 

But again: ~rrlly slionl~l the Galliriae require rapid 
powerful niotio~ls of the wings? \Vhy slioilld they 
not have long w i ~ ~ g s .  and a conlp:~ratively slow 
stroke? Tliis is forbidilen by tlieir Iiabits. Long 
wing-; would be very eurribersoiile ~v1ie11 tlie bird was 
on tlie grour~cl, ant1 absolr~tely rvortlile>s in inucli of 
tlie bru.11 throiigh wliieh a grouse will fly with 
woil(lorC111 rapitlity. 

T1iel.efore me limy say tliat tlie l~rocesses are clevel- 
oped to give, with the greatest ecolionly of iriatcrial, 
a large area for tlie ii~serlion of tlie pectoral muscles 
in sucli ~vay  as not to illterfere wit,l~ respiration, 
and tliat sucli area is required for tlie fliglit of the 
bird. J. A a r o r i ~JI~FFKIILS. 

A bifurcate tentacle in Ilyanassa obsoleta. 
Some years avo when collecting for my nlarine 

aquariain, in 12Z.itan Bay, at  ICeyi)ort, N.J. ,  I ob-
tained an Ilyariassa obsoleta of si~eli  a strange forrn, 
that  I tnacle a 11encil-sltetch a.nd lioles of it a1 the 
til~ie. Tlle left teiit:tcle mas bifurcateil at  tlie slic~al- 
iter, or place where t , l~e nor~n;tlteiltacle aljruptly nar- 
rows. 'rha two sub-telrt;icles t l i~rs cauied, see~riecl 
to be eclrrally sensitive, as each m;ts c:tpable of sepa- 
rilte a1111 iii~ieponilcl~t ~novcrr~cnt. Several instances 
11:~rre been Io~ig lrnou~li to ~ i i c  of Lifurcatio~~ of the 
ciaudal sl) i~ic of Liniuius ; but, tlro atldiliorial prong 
in every instance ~ 1 ~ ; ~ s  in fact, ail ill- fiuiict,ioniess, a~ rd ,  
couveliience. I Ii;~ve.nlso sceli ~iialf'orrilc~tl :~nteli~l:le 
i ~ r  r~iic:roacopic i~isi:cls. As 1 have 11ot 11rar.d of a 
siniilar i t i s~a~ice  the nioliusca, it scenieci to iiie that  ~ I I  

tlle c u e  shoultl go on recortl. 
SI~IUXLI.~OI<\~OOD. 

Vreeliold, N.3. 

The mechanism of direction. 

Sliortly af:er rc?ailir~~~~ 
Professor Sewcomb's paper in 


S u r ~ s c ~ l ; 
for Oct. P( i ,  ?SS:I, 1Iiad tile p l~asureut lneet- 
in? liiiil, a~icl of dihciis~illg sonie 11lattcrS of ~iiutual  
inlerest ill re,car.tl to siil)jective stittcs of (:OIISC~OUS- 
r~rsc. I t  seems to ~n(: t l ~ t t  the professor clops I I I I ~give 
sufficie~it weiglrt to Ii:~bit, slid to utlcoriscions ce~.ebr:tl 
a c t i ~ ) ~ ~ .  tlie nortl, one is ~ i o t  111 the stvict seiise of 
alm;zys co)zrcio~bsof the way lie is going; for altliough 
h e  lnay avoid obstacles of any Itiiitl,. get he Itlay pass 
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