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INTRODUCTION 

Knowledge regarding the height to which insects may ascend has 
hitherto been obtained chiefly from observations made 011 mountains, 
where the insects, after all, were near term firma; und from lighthouses, 

I Rubmitterl for puhiit"tion ]\IIlY lb. I!l:l~. 
, 1'he collectin!! ulinsect.s b~'lIirplane WfiS tirslmn<ie po~!'ihle hy L. O. Howard, and the Illte W. D. Hunter, 

under the supervision of n. H. COlld. The work WIIS continued umier the direction of C. I,. Mllrllltt while 
he was Chief of t.he Burollu of Entomoiogy. I'. C. Bi,hopp, IIctin~ in (']IRrge 01 Cotton Insert Investiglltiolt3
in 19:1Oand \1131, H. W. [larneri, in C'hllr!!eofthe f)h'i~iun uf('oLton Insert Investigations, and R. (" Oaine~ 
01 t.he 'I'lillulah, [,II .• illbornlory. Acknowtedglllents are due to H. I I, Fiake, \\', L. Dowes, M. D. Kenrney,
R. O. Lonl!, n. C. Young, ('. A. !lenneU. lind the late I,ilol. (J. ('.1\1 cOint"y, lor assistam.e in the construc· 
tion of the airpillne insect tmp': lind 1,0 the pilots wh\ll1ew Ihe lIirplflnes tl,,,t were used. O. ('. McGinley.
John F, Pnyne. R. I,. Mitchell. lind n. E. 'I'honm<. Appret'illtion is aiso extended to Franklill Sherman Ill, 
Itubert ::;pinks, Hohen 'I'l1te, C. F. Rflillwater. Alherl "herwin. J. W. l![)lle~·. H. G. J,on~, and eJ;pel'inlly 
to J. M. Ye!lt .... lor their ,.,si5talleo in the lIIanipulnlioll 01 the traps 011 mllny of the f1i!(hts nnd in recording 
the meteoroio!!irni dllta. l\IO~l 01 IJIP spet'imell' that were ('oile('t.ed were sepllrnted as to orders by C. F. 
Rainwater and the writer hefore Ihey were JJ10l1l1t.C'd unci sfmf to \'nriou~ specialists for further determina
tion. Mosl of the 1II1llerial wus mounted hy P A. Woke. Tiw inserts Inken durin!! the first 2 years of 
collecting, however. were prcparerlllnd mounted II:; the spet'inlist< in the llivision of Inset'l Identification 
"I the BureHu. Xuturaily Ihe idenllflt11tion 01 the immense 1I'1I1111ers of mnll~lod insects that were collected 
"'liS a Inhorious undertakinl!. For its ellh'ien! perlorlOlIll!'e thallk, nre due to (' F. W. Muesoheek, in charge 
01 the Di"ision of J nsect Identitl<mioll. lind I () 11.lroloi :11 orrison, for!lleriy in chllr!!e of thllt Divisioll, of this 
llurPJlu. who lOade arrnogemellt.s for handlin~ the !IInjor port.ion of the material. The spe(.inlists who 
illentifled the illse(:ts in the ,'arinus orders lire as follows: AlIIllcidn. ~~. A (,hapin. n. E. Ewing, In'ing Fox, 
Hnd I.he Illte C. H Croshy; Aonrill:l. II. E Ewing; ('011011111010. t.he late J. "'. Folsom; 'I'hY5anurB. F. Silo 
vestri of Italy, J. W. FolsolII, A. Il. Gurney. and 11. ~~. Ewing. Ort.hoptorn, Xeuroptera, Bnd Mecoptera,
t!:o late A. N. Cauden; ('orrodent.ill, A. N. Caudell Hlld A. B. OUrlIey; Isopt.ern, 1'. ]0:. Snyder; Ephemerop·
tern, A. N. Caudell and J, (1 l'\eedhl1m; O(\onntl1, J. O. Needl~lIl!1; Thy~anoptern. Haroid Morrison Rnd 
1. D. Hood; lJetqropt.ern, H. O. Harber lind If. L. Dozier; Hornoptera, Hnrold :rvforrison, P. W. Mason, 
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monuments, high buildings (25)3, and forest lookout stations (75). 
To collect insects thousands of fe('t abGve the earth's surface was 
quite a different problem to handle, and to accomplish this it was 
necessary to await the development of a method of observing or 
collecting them while in flight in some form of uircraft, and thus 
study, as it were, the "plankton" of the air. 

The collection of insects in the upper air has been under considera
tion for many years. In the winter of H124, at a meeting of the New 
York Entomological Society, there was a, discussion of insect migra
tion. At this meeting there were present L. O. Howard, then Ohief 
of the Bureau of Entomology, the late W. J. Holland, E. P. Felt, 
Frank E. Lutz, Charles Leng, William T. Davis, \V. T ..M. Forbes, 
A. J. Mutchler, George P. EngelharJt, and others. In the course of 
the discussion the value of ohtaining information on the dispersal and 
migration of ins('cts and of determining the heights to which they 
flew was emphasized, and everyone present was urged to give some 
thought and attention to the problem of getting this information, and 
in contriving some deyice whereby insects could be collected in the 
air high above the earth's surface. The use of airplanes was naturally 
suggested for tIlls work, but no sugg('stions were made as to what 
kind of coll('~tin",' device might be us('d on the airplanes. 

The wT~[Cr had not tile r('mntest id('a at tha.t time that he would 
ever hav(, the opportunity to work along this line. Late in the spring 
of 1925, howeycr, he was t:'unsferred from what was then the Federal 
Horticult lral Board to the Bureau of Entomology, and sent to 
Tallulah, La., where airplane's were b('ing used in dusting experiments 
for the cOl:trol of the boll w('evil and mosquitocs, This equipment 
being available, it was suggested by Dr. Howard that someone on 
the stafi' of the Tallulah lahoratory should work out a means of using 
an airplane to coIled insects in the upper air. B. R. Ooad, who was 
in charge of thelahoratory at that time and the logical perSOll for 
directing this work, asked the writrr to present some plan wherehy 

P. \\". Oman. \\". L. ::\f~.\tl·e. and Will, T. Unvi,; Coleoptera. A. O. Boring, :-r. W. llla(·kman. E. A. 
Chapin. ll. ~. TIm her. ". B.•'i,I'pr. I,. L. Buchanan. nnd J. C. Bridwell: Lephlupteru. August lIusek. 
CnrllIeinrieh. \\"10. ;-1chall~. and the Lite F. n. Benjumin andH. G, Dynr; IIymenoptera. H ·A. Itohwer, 
R. A. ru!=>hrnnn, A, n OalH-w, L. 11 ""eld. C. F. \\". ~lucse1;eck, ""nl. ~lnnn, ~\fi:,s Grace ~rlIldh()uset 
1.f.1(, I'mith. and H. II. Rm'~; fllpler" AhlO ~tone. the late J. M. Aldrich, J. R. Malloch, C. T. Greene. 
O. n. nrnflle~'. W. V, Kin:!. E. p, Felt. nnd n. n Hall; '<iphonaptern, F. C Bbhopp. 

'1'heseeds rolle(·ted al "aric,us times in the lIppernir were id,'ntitied by the lat" F. V. Coville, 1'. F. lllake, 
the btu A. ;;. IT itrh (:O('k , and :-Ir~. Agnes Chase, all of the Bureau of I'lqnt. fnll"'try. Appreciation is 
extender! to :-fa1>cl Colcord. in ('hnr~e of the lihrar:: of the Burellu of gntomol"J!Y dnd Plllnt Quarantine, 
(or JUliny ~U~~r.5tion"i and for hrJp in ohLtininJ! hw1io~rnphi('nl rcrerencc~. tntl to Pn1l11\J. Gilmer (or the 
interpn'tution and preparati"" of the lIleteor"ln~ical d"tq. The writer nlso" blH's to thunk the statT of the 
Tlahunliln A~nrlliturnl & Coloni7 ...ltion Co., Tbhualilll. Durnn"o. Mexico, for thp prepnrntion of a landing 
field nor! their kindnes~ nnd con'irleration in otTering their l~,si'tance nnd hosllitnlit;. lit. the time the air, 
plnne collections or in"crt!" were made in ~le~i('n. 'rho,=(' e"'pcC'ially tn he mentioned nre Thomas Fnirhnirn. 
genernl mannger,l!. C r f,[tin. nnd \\". Oh'endortT. fiel·1 mnn!lger, o~ the eompanr. 

In order to hnY(l a hetter und(lT~ttln(1in~ or I he II1ctcorniof.tical ('onditions, wIdth were of IlnrmI10unt ill por· 
tao('c in the study' of the Ins~,·t vopulntion of the upprr niT, it WAS J]cc~~~nry to eOll!mlt various workers or 
the Weather Bureau of the t'. ~ Department of Agriculture. The writer is e,peciallr indehted to C. F, 
1.fnrl'in. fonner Chief of (he WeaOwr flur!'lur. who pc,"nnnlly :!rrllnged introductions nnd assistnnre, lIS 
well as g:"'c yulll:,hle suggestions and illf,mnation; to \Y .I. llurnphreys, met.eor' kgicnl physicist, for his 
interest, U"ne, and. valuable. assistance !!:h'cn pl'r~ulUlllyj in the ~~pI9nntion oml interpretntion of t.he metl,'.. 
orolol'icn! ,l:1lI111'< I in thi, sturly; t.o \\. Eo Hurrl. of the :-rnrine Dh'ision; to It. 'I'. Lindley, In rh~lr~e of 
the cllrnntolo!!il'nI :-(!ltion nt \~jek5hur~t ~,1iss'l Who ('oolwrntcd in rheckinJ:!; Tnc~Rorologicnl rcrorcis (or ('om· 
parisnn with t.ilose of the Tallulnh It. I",r,ltory; nnd to W. H (lrI·~g. Chief of tho Dureuu, for his many 
helpful snggestions. 'L'he writrr ImJl tl,H~ upportunity of vir:::iting gngllnd nnd t.he c,ontinPJ'lt in December 
19:17 While there ',e Interview"'l ('. II \\"iIlinrns. he",1 of tho department. uf entomology, H,nhnn,stcd 
EXfwrUtlentnl '-it,ttio .. , IhrpetH!<in, ncar L(lIltlon. unci n P. l;vnrov. entoP1()lof.d~t, of the department of 
~ntornolog\" Briti5h :lfu'Nlm of ='atllrnl IUstor:,'. All rI'[ercll('es to their puhli('olions mcd in this report 
were pPfsonally dwpkcd It)" tht's() ('rnln('ul f1l1tnrnnlOl.ri .. ts, 'I'hc writer 0150 met .John A. Fremnnn of London, 
who Ill1$ done i1nportnnt work in (·oll",·\.il1!! in'N·ts with kites. lJuth in the United States ,llld In J~ngl"nd. 
10 En:,land :-Ir. Frcemon w'Jrke<! under I.h,· direction of A. C lIarrly, 01 t.h~ depnrtmellL 01 wol(J~r ond 
oce1nograph,-, ('nil'crsity (,,,liege, lIull, who h'ls pllhli~h,'d seYIl",1 papprs ,md reports nn rollel'l iog inseNs 
In the upper !lir wit.h kites. no,1 nt. insect diq'e'nimtifJll. InPnris tho writer met Lucien Berlnnd. ento
mologist of th,' MusclTln ?'nt.ionnl I)'III-toire ='nt.urelle. 

I Italic numbers in parent hesls rpfer t.o TAtemt lire Cited, p. J.lO. 
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an airplane could be used for collecting insects. The following year, 
July 1926, the writer submitted diagrams and suggestions for an air
plane insect trap. The drawings were accepted and the trap was 
made, as described later, and installed on an airplane. . 

On August 10, 1926, at Tallulah, the first flight was made with this 
trap to collect insects, and, so far as is known by the writer, this was 
the first attempt to use an airplane in collecting insects. Several 
insects belonging to the orders Diptera and Hymenoptera were taken 
on this flight. Many insects were collected on several other flights 
made on August 23 and 27. The first published record of insects 
taken in a trap on an airplane was that of Felt (22,23). On August 
30, 1926, or just 20 days after the first flight at Tallulah, Dr. Felt 
succeeded in taking three insects. Only a few flights were made 
under Dr. Felt's direction and on only the one flight were insects 
taken. 

This new means of investigating the insect fauna of the upper air 
is of both scientific interest and economic importance, for some of 
the most dangerous il1Sect enemies of cultivated plants and the carriers 
of dreaded diseases of man and animals spread to distant places with 
the aid of ail' currents. 

SCOPE OF THE WORK 

The discussion of the airplane collection of insects which is given 
in the following pages is bused 011 the data collected during the years 
from August 1926 to October 1931, inclusive. During the 5 yea.rs 
of the work more than 1,007 hours were spent in the exposures of the 
collecting screens. The actual flying time, including the exposures 
of the screens, amounted to 1,538 hours, of which 150 hours were 
flown at night. A totul of 1,358 separate flights were made, most 
of them in Louisiana, but 44 were made in :Mexico. . 

In addition to the duy collections at altitudes of from 200 to 5,000 
feet, which netted 22,580 specimens, 2,204 insects were taken at 
other heights, from 20 to 100 feet and from 6,000 to 15,000 feet, 
inc1usiye, (tables 1 and 2). In the night collections, at from 500 to 
5,000 feet, 3,955 insects were taken (table 3). In all the data covers 
the collection of 28,739 specimens in Louisiuna and 1,204 in :Me:x.-i.co. 

In general, in the discussions the spiders and mites are counted 
with the insects. 

http:Me:x.-i.co


T.\BLE I.-Insects, spiders, and mites, collected in the daytime by airplane according to orders and altitudes, Tallulah, La., 1926-31 ~ 
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5 INSEOTS, SPIDERS, AND MITES IN THE AIR 

TABLE 2.-Spiders and insects of the hnportant orders taken at selected altitudea 
per 10 minutes of exposure of the collecting screens by daylight, Tallulah, La., 
19Y!6-81 

Total Heter· Homop· Cole· Hymen· D· t TotalAltitu.de (feet) flying Arnneida optera tera optera optera IP era insects Itime 

-------1--- --------------------
"'fillllies ]I."umber Number Number NU11Iber ]I.·umber Number Number 

2(L___.•....•••_••••• 721 25.87 
200___......•_.•••._. 10,277 ·····o~6i· ·····O~M· ·····i~4i;· ····-2~2ii· ·····i~iio· .....5~ii3· 13.03 
1.000••_.•._••••_._._. 10.101 . 36 . 21 . 57 .51 . 50 1. 96 4.70 
2.000•••.••..•••.••_._ 9,767 .23 .11 .37 .16 .24 1. 05 2.41 
3.000._•....••.••••••• 10.102 .09 .06 .28 .09 .11 .58 1.35 
6.000._... _••_•••• __•• 9.622 . ill .W .W .M .00 .W .M 
200-5.000 '. __ .•••.•.• 50.315 .27 .19 .56 .62 .51 1.80 4.49
All nltitudes , ___ ••.. 53.633 .26 .20 .57 .66 .52 1.86 4.62 

I Includes other orders in addition to those shown. 
I Includes other altitudes in addition to those shown ahoye. 

TABLE 3.-Insects, spiders, and ,m:les collected at 1tight by airplane according to 
altitudes from 500 10 5,000 feet, wilh Ihe nmllber per 10 1m·nllles' flying time in 
the 1·mportant orders, Tallulah, La., 1926-31 

500 feet 1.000 feet 2.000 feet I 3.000 feet 5.000 feet Total insects 

In· In- In· In· In·I Insects sects sects sects sects sects 
per per per per per perOrder Total Id Total 10 Total 10 Total 10 Total 10 Total 10 

in- min- in- miD- in- Iuin- in- min- in- min- in- min
geets utes' sects utes' sects utes' sects utes' sccts utes' sects rfes' 

lIy- fly· fly· fly· fly- tly. 
lUg ing ing ing ing ing

time time time time time time 

Num· Nllm· Num· Num· l\·um· ]l.Tum· Num· Num· Nllm· Num· Num· Num
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Aranelda................. 28 0.17 18 0.12 7 0.06 6 0.05 1 0: 008 60 0.09 
Acarina................... 2 •• _•.••....••_•••••••• _••_.._. __ ....••.••• _._._. .•...• 2 .003 
Tbysanura•._.•••••.••••_. 4 ...._. ..•..• ..•.•• 2 .•..•.....•.•.••.•..•.•• __ .._. 6 .009 

g~ga!~~a:__.:::::::::::: '·'·7" :::::: ._..~. :::::: i :::::: :::::: :::::: :::::: :::::: ~ :g<r
~benrerOPtera••_••••• _.. 2 2 •••••• •••••• •••••• 1 •• _••.••••••••___• 5' .007 

Hef'e~~~~~::::::::::::: ug ··~69· '··45' ·-~30· ·"i2· ··~io· ...... -·~ii2· ~. 04 d :g~ 
Homopters._........._.... 521 3.13 198 1. 33 88 .70 34 .28 14 .12 855 1. 26 
Coleoptera••..•.••....•._. 680 4.09 120 .81 26 .21 12 .10 16 .14 854 1.26 
Neuroplera............... 8 .05 9 .06 5 .04 3 .02 1 .008 ~6 .04 
Lepidoptera....•._..._.•. 105 .63 31 .21 5 .04 .02 7 .06 150 .22 
Hymenoptera............. 101 .61 47 .31 16 .13 4 .03 9.08 177 .26 
Diptera................... 788 4.74 314 2.11 130 I. 04 62 .51 37.32 1.331 1.96 
Unrecognizable._._•••.•._ 181 68 20 10 13 292 

TotnL..••...•••.•• 2.548 15.31 853 5.73 314 2.52 136 1.11 104 .89 3.955 5.83 

(Total collecting time,
minutes] •••.••• _••.••.•. 1.664 ...... 1.488 ...... 1.248 •••. _. 1.225 ., .... 1.165 •.••.. 6.790 •••• __ 

From the number of minutes flown and the average speed of the 
several planes used, it is estimated that appro:dmately 88,827 miles 
were flown in the actual exposure of the screens in Louisiana. If 
the flights are reckoned fmm taking off on a collecting trip until 
landing, a distance of six times the circumference of the earth, or 
more than 150,000 miles, WI1S flown in collecting insects. 

http:Altitu.de
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THE COLLECTING GROUND 


Tallulah, La., where most of the flying was done, is located in the 
lower Mississippi Valley and is from 80 to 85 feet above sea level. 

The terrain in the vicinity of Tallulah is almost ideal for collecting 
insects. In Madison Parish alone there are approximately 80,000 
acres of land in clearings and in cultivation, with nearly four times 
as much, or over 300,000 acres, covered with swamps and forests. 
Viewing t.he country from an airplane at a high altitude, one notices 
little of the cultivated areas, but the eye follows ext.ensive forests. 
They extend for 150 miles in a continuous line north and south, and 
run part way across the State east and west. Much of the swamp 
country is almost impenetrable, with great forests bordering many 
hundreds of small lakes, bayous, and rivers, lined with enorClOUS 
cypress trees from which great festoons of Spanish moss hang down 
to the water's edge (pI. 1, A). The entire section is intertwined 
with bayous, which serve as the natural drainage canals of the region 
(fig. 1). The many lakes and swamps (pI. 1, B) are mostly connected 
with bayous, which finally empty into small rivers and thence into 
the Mississippi. In Madison Parish alone there are more than 60 
lakes. This section is still an important logging center. One reser
va'cion, part of which is in Madison Parish, covers over 80,000 acres 
of forests and contains cypress, gUIll, ash, and oak. 

Following the main highways through Madison and adjoining 
parishes, are located the clearings, and the land planted in cotton. 
The soil is rich and CTOPS grow luxuriantly. 

AIRPLANE INSECT TRAPS 

Several types of insect traps were devised and used in making the 
collections of insects in the upper air. The original trap, as designed .. 
by the writer for use on a JN6H army primary training ship, was con
structed on the principles of a plate holcler for a camera. It consisted 
of five screen-covered frames for catching the insects, ,,,ith two suitable 
compartments or magazines for protecting the screens before and after 
exposure. The compartments were made of aluminum, coverefl with 
tin, and reinforced with wood. The trap was smaller in size, although' 
heavier than those developed bter. Refinements in construction, 
manipulation, and adaptation for use on different types of airplanes 
were made from time to time, but the basic principles remained un
changed throughou t the work. In order to increase the strength to 
resist the tremendous air pressure and to reduce the weight, the com
partments in Inter models were made of steel tubing, welded together 
and coverecl with airplane fabric. The later models were further sim
plified so that only one compartment was needed. 

Only one trap' was used on the nirplane during 1926 and 1927. 
IJater two improved traps were instnUed between the wings of a bi
plane. These traps were used on four difl'erent DeHaviland HI army 
biplanes. The two insect traps were placed either between the wings 
of a biplane or under the wing' of a monoplane (pI. 2, A), one on each 
side of the fuselage (pI. 2, B). The wing' structure, us well as the sup
porting struts, hud to be mnclc stronger than is customury for ordinary 
flying to compensute for the added wind pressure. 'When it became 
possible for the Bureau of Entomology to pun'hase u specially designed 
airplane for insect collecting, the late Eddy Stinson came to '{'allulah 
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and studied the insect trap construction. He then returned to his fac
tory at Detroit and built a Stinson Detroiter SM1 monoplane (pI. 2, 
B), in which special attention was given to the wing structure and the 
supportll;tg struts. In 1930 a 'l.1ravelair 4,000 biplane (pI. 3, B) was 
secured on which two of the last-model single compartment traps 

:_:_:-_:_: SWAMP~ fOREST 

FIGURE I.-Map of the country arollnd Tallulah, La.. showing till' relation 
between the culti\"atcd areas and th!' s\\"alllp~ and natllral drainage channels. 

(pI. 3, A) were used. This type of trap was adapted for use on the 
leading edge of the lower wing by Pilot G. O. McGinley. It differed 
from the ones previous1y used in that the exposed trays were pulled 
back to the original compartment by a mechanism controlled by a. 
single wire to the cockpit. The screen trays, or traps proper, fire steel 
tubing frames fitted with a fine-mesh copper screen. In all of the types 
of airplane insect traps used, five screens, each 1 square foot in size, 
were used. 
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OPERATION AND EFFICIENCY OF 'fHE TRAPS 

The manipulation of the two-compartment trap is ns follows: The 
unexposed screens are placed in compartment a (pI. 2, A). A steel 
wire runs from ench screen, through guides, to the renr cockpit. When 
a desired altitude is reached, screen .L\o. 1 is pullpd into the open por
tion of the trap (b) and exposed 1'01' the desired length of time, then 
pulled into compartment c, where it is protpet('d from further exposure. 
The remnining four £creens are each pxposed in the same 1l1lUlI1er. In 
the single-compartment traps (pJ. 3, A) tll(' scrpens nre pulled back to 
the original ,;;ompartment. The ends of tilp frnlllPs of the screens are 

FIG1:RE 2.-Record chart, showing the data recorded for one of the flights made 
on May 26, 1930. Records stich as these were kept of each flight on which in
sect collections were made by airplane in the upper air. The insects collected 
at each altitude wcre kept separatc after removal from the screens, and identi
fied later. 

made to fit snugly, and they completely close the opening to the com
partment. In this way insects were prevented from entering until the 
desired eJevation had been renched, and this elimiIltlted the possibility 
of picking up insects ilS th(' uirplnne wns ta~ . ng off or landing. 

The scre('ns were coV('red with a thin coating of ndhesive to retain 
the insects that came into contact with them. This adhesive is made 
of a saturated soilltion of castor oil llnd resin. If the adhesive is not 
thin enough nnd is not spread OWl' the surface properly, the air will not 
pnss t1u'ough the nlPsh, nnd thus will CHuse many of thc insects to be 
carried O\'cr or under the ('xpospd trny. The period of exposure and 
rate of spcpd wcrp stancinrdi7,NJ! and Itlll'eeol'ds nre based on the catch 
of one scrpen PX]J08NJ foJ' I () mill utes at It known spped. The insects 
were l'ellloycd immc·diutrly after Pitch night, und placed in small vials, 
properly Ial)('led I1ccol'ding to tin1£' of collprtion ilnd ultitude (pI. 4, 
A and B). Sp('cinl flight record ;;l1p('t8 (fi~. 2) were uSNI on which to 
enter nIl the data fOl each night. 
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.1 ].jIll,· I!aill'. 1." .. 1' IlI'ar ralhd:lh. I.a ,1",I\i.,u: a ,jl'l '" u:rl/wlh!lr 1l1,,~s-dr:tJl('d 
"'ifl''''- In'l ~ :'-I'wl, "f tI", IililJl! t .. ""IIt",! 111"'1'1, Ila, lI"tfl" ()I"l' this :tlld 
IIIlllilf.. ',' 'liuda!' Jal-,'-, walll (If II Iii,· I, :11'1' l,iddl'll iI, al'Il,,,1 illllH'lll'tral>lt' 
'IIH'''I'- "",I I .. , '.1- fl. llq,lal'" "'l'lil'l"'.j Ilitl, 1II,I','t traps 11.1 illl-!: Oll't' I Ill' 
.. \\:ttup'" "I,ll,-j'lt'd! HJ. ...t'('I~. 
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.1, ['1,"I'I-I'"II,,('lifll! 11':1\1 :lll:l<'ill'<I 111 II:., \\iIJi.: IIr :1 fllllllll:Jialll', '1'1.,' !lIJl''\I'"",,1 
~('I'I'PII'" :U'I" c,:tlTi,·d ~II ("'lilp:lrIJlWIJI (I. \1 IJ j ..... 1111'\ II :1 ""'"1'1'''11 :111111 d inl" pu... i
Jio!l fl)l' (I\p'I~!jn·. ,\(II'r l'\lJ" ... ril'(· 1!11' "'1'n'I't~ h 'Inlll',l illtll Pl'IlIP!lltll;\'Jd (~ 
t!if' 1110\'Pllli'ld ..: cd~ 1~jf' ..... (·,·f·(·!I~ IH'il,!! c'llltfndh·d i,,\ \\11'1'" ,J !(':lC!lfn.~ 1" ~I)l \'HIJi!1 
of 11)(~ HII'1Jia!H' n. 1l 1I'!J!J()II~~lfll· I ... JIII{·i!llI ... ("d".. trru'lt·d fl' :U'(·HlllJlU·d:dl· t!"p 
il"""1 !r:l(" _'11'1, n,- t},,· "111'-1",',,,, in .1. 
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A, A f;illgll'-['olllpartlll('lli ill1<!'ct trap ariaptpd for' liSP Oil til(' Il'nriing l'cig(' of the 
loWl'r willg uf n i>iphull'i U. a hipl:uJ(' PqllipPI'd wilh two l'illgll'-C'olllpartllll'Ilt 
iIllR'('t imp". 
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A, Removing insects from tile S<.'Teens after the lnnding of the airplane. On 
accollut of the 1n", temperatures expcricnced at high altitlldes heavy flying 
suits are lIeccHsury. 13, HelllO\'in~ insects from the traps after a night flight. 
Certaiu insects nrc found in thc air only at night. 
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None of the specimens collected could have been carried up by 
suction caused by the ascent of the airplane, for the effect of the air 
blast from the propeller is to blow through the airplane and downward 
during asce~t, as is evidenced during airplane dusting. The air is 
forced downward behind the airplane, n.nd when the airplane is 
"chocked" and stationu.ry, with the engine runlling, the force of the 
n.ir blast is as great as the driving speed of the propeller. 

Lnquestiollahly some inE~cts were cn.rrieJ n.wn.y from the screens 
by swirl current:; set up by the resistance of the screen in its passage 
through the air. It is probable timt the weight and bulk of the insect 
affected this factor considerably, those insects of light weight (with a 
high aerostatic coefficient) probably being carried pn.st the screen in a 
greater proportion to their total numbers than was the case with the 
heavier species. So far as is known there is no way of even approxi
mately evaluating actual conditions. 

Most of the insects were completely smashed by coming into contact 
with the screens at high speeds, and in most cn.ses it <'')uld not be 
determined whether they were alive or dead when caught. Yet, 
surprisingly enough, some of the delicate, soft-bodied insects (such as 
Diptem and aphids) were alive and in fair conditioll when removed. 
These battered specimens, often covered with adhesive, were difficult 
to determine and only the taxonomists' keen interest in the work 
enabled deterr....llnations to be made as to species in mn.ny cases. 

The skill of the pilots who flew the collecting airplanes is evidenced 
b:r the fact that no fatalities occurred. For 5 years flights were made 
in all kinds of weather, u.nd ma.ny of the night landings were made on 
an improperly lighted airfield by the u.id of a.utomobile lights. During 
1930 and 1931, however, the airfield was equipped with standa.rd 
lighting equipment, including u. beu.coll, a powerful floodlight, a.nd 
border lights. The airplanes were also equipped Ivith landing lights 
as shown in plate 4. There were mu.ny forcecllandings, and several air
planes were "washed out." Only one major accident occurred, when 
a forced landing resulted in the destruction of the cmft and injury to 
both the pilot (McGinley) a.nd the writer. Such mishu.ps must be 
e:\:pectecl in a more 01' less hazardous undertaking. 

SEASONAL DISTRIBUTION OF INSECTS 

In order that insects could be collected in every month, it was most 
import.ant tlUtt the Hights be made in u. region where they were active 
throughout the year. As fu.r us 100 miles or more north of Ta.llulah 
many species of insects are more 0'"less acti\'e during every month of 
the year. Accordingly, ever~'t month wn.s J'c.>presented in one or more 
years during the 5 yen.rs of flying to collect insects. 

There is u.n n.bundance of data on the seasonal distribution of insects 
as they occur on the surfu.ce, but as to the hc.>ight to which they fly, 
or at which they may be i'0und from month to month, very little has 
been knmvn. It is of interest u.s WRll n.s of economic and scientific 
importance to know u.t whu.t heights insects mu.y be fOLlnd throughout 
the year. These altitudes depend to a great extent on weather 
conditions, which are considerc.>d under a later heading. 

Including n.ll altitudes, in the daytime the grcatest numbers of 
insects per] 0 minutes of collecting were takcn in j\lu.y, with November 
and September following. TIl(' fewest insects were taken in January 
and December (tu.bles 4 and 5). In the night flights the greatest 
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numbers were taken in October, follow.ed by May. No night flights 
were made in January, February, or March (table 6). 

TABLE 4_-lnsects, spiders, and mites collected by airplane in the daytime according 
to the orders and months of year at all altitudes, Tallulah, La_, 1926-31 

II !'·eb- I I IS~p- 0 t No- De-
Order Janu- ru- :Marc" April May June Julv AU;' tem- {; 0- vem- cem- Total 

ary ary . b'US ber er ber ber 

------1---------------------------
Num- Num- Num- Num- NU7n- Num- NU71l- Num- Nu.m- Num- Num- Num- Num
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

AraneidB__________ 126 77 80 144 133 147 92 77 132 134 119 140 1,401
Acarina___________ ______ 8 16 16 ______ I 2 ______ ______ ______ 1 44 
Thysanura________ 2 ______ 10 6 4 3 2 1 2 3 34 
ColJembola________ ______ 1 2 5 8 4 1 1 ______ 2 1 26 
Orthoptera________ ______ ______ _______ ______ 1 2 1 2 2 4 1 13 

g~rr~ed:iitiii:====== ----i- ----s- -----5- ~i 13 ----ii- ----6- ----2- ----i- ----5- ----ii- ----ii- ~g
Ephemeroptera___ ______ ______ _______ 1 2 1 1 ______ ______ ______ 5 
Odonata__________ ______ ______ 1 1 9 5 3 ______ ______ 2 ______ ______ 21 
Tilysanoptera_____ ______ ______ 4 9 14 34 15 6 2 7 ______ ______ 91 
Homoptera________ 20 74 242 322 426 237 117 245 578 482 270 66 3,079 
Heteroptera_______ 44 30 73 89 139 150 97 93 130 143 48 44 1,080 
Coleoptera________ 95 200 482 484 377 374 266 336 422 256 196 78 3,566
Neuroptera_______ ______ ______ _______ 1 2 I 3 2 1 ______ ______ 10 
Trichoptera_______ ______ ______ _______ ______ ______ ______ 1 ______ ______ 2 ______ ______ 3 
MecopterB________ ______ ______ _______ ______ ______ ______ ______ ______ 3 ______ ______ ______ 3 
Lepldoptera_______ 1 1 1 3 ______ 5 6 6 26 20 5 1 75 
Hymenoptera_____ 6 10 123 262 447 366 427 326 398 288 91 26 2,770 
DlpterB___________ 248 407 658 1,104 1,493 1,420 981 959 1,239 933 325 206 9,973Siphonaptera______ ______ ______ _______ ______ ______ ______ 1 ______ ______ ______ ______ ______ 1 
Unrecognizable____ 66 65 112 256 339 342 251 298 410 207 115 39 2,500 

TotaL______ 609 876 1.809 2,727 3,414 3,099 2,268 2,356 3,347 2,488 1,183 608 24,784 

Total flying time, 
minutes_________ 2,992 3,042 4,305 6,025 5,209 5,973 5,022 5,649 6,286 4,732 1,984 2,414 53,633 

TABLE 5.-Spiders and insects of the important orders taken per 10 minutes of flying 
time by daylight in lhe different months of the year, 'Tallulah, La., 1926-31 

Total 
insects, TotalAra- Hornop- Heter- Coleop- Uyrncn-Month Dlplera including f1yln!!"nelda tern optem tera opLern other time 
orders 

Number Number Number ~Vu.ntber Number N1tmber Number .\finu/.sJanuary _____________ 0.42 0.07 0.15 0.32 0.02 0.83 2.03 2,992February____________ .25 _24 .10 _66 .03 1. 34 2.88 3,042March_______________ .18 .56 .17 1.12 .28 1.53 4.20 4.305ApriL______________ 
May________________ .24 .53 .15 .80 .43 1.83 4.53 6.025 
June_________________ .25 .82 .27 .72 .86 2.87 6.55 5,209 
July_________________ .25 .40 .25 .63 .61 2.38 5.19 5,973 

.18 .23 .19 .53 .85 1.95 4.52 5,022AUguSL______________ .14 .43 .16 .59 .58 1. 70 4.17 5,649September___________ _21 .92 .21 .67 •r03 1.97 5.33 6,286October_____________ .28 1.02 .30 .54 .61 1.97 5.26 4,732
November___________ .60 1.3t1 .24 .99 .46 1.64 5.90 1.984December___________ .58 .27 .18 .32 .11 .85 2.52 2.414 

TotaL________ .26 .57 .20 .66 .52 1.86 4.62 53,633 

At the altitude of 200 feet the greatest numbers were taken in May 
and the next greatest in November. The smallest numbers were 
collected in January and the next smallest in December. 

At the altitude of 1,000 feet the muximum numbers of insects 
were collected in November, with slightly fewer in May; the fewest 
were found in January and December. 

At the altitude of 2,000 feet the greatest numbers of insects appeared 
in May with slightly smaller numbers in October, and the fewest in 
January n.nd February. 
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TABLE 6.-Spiders and insects of the important orders caught per la minutes.of flying 
time at night, arranged by mcmths, Talllllah, La., 1926-3l ' '. 

Total 
Ha Lepi· Hy· Dip- insects, TotalAra· Heter· Cole·Month mop· dop· men·ncida optera optera tera in~ttt,~ ~~!tera tera optera 

orders 

------1------------
Number Num~er Number Number Number Nu,mber Number Number Minutu 

April.. •.•.•• ....•.....••. 0.33 0.55 0.11 0.22 0.22 0.22 1. 78 3.56 90 
May••.•.•.•.•.••....••••.. 10 1.24 .182.40 .08 .363.12 8.30 500 
June...................... .09 .51 .16 .97 .06 .19 1.63 4.13 1,175 
July...................... ........ .24 .17 .84 .10 .12 .93 2.84 805 
August................... .05 .73 .23 1.14 .16 .21 1.55 4.63 1,638 
September................ .11 2.02 .30 1. 29 .32 .27 1. 70 6.33 1,457 
October................... .13 4.04 .741 2.16 .77 .69 5.32 14.91 700 
November................ .22 .51 0 .91 .08 .11 .09 2.94 Z15 
DeL'Ilmber................ 0 0 (j 0 0 0 0 .13 150 

The above 9 months•• ~ l.26~1l.261---:221-:261.96I--s:sa 6:700 

At 3,000 feet the most insects were taken in October and September, 
auq .the fewest appeared in January, February, and December. 

At the 5,OOO-footaltitude the peak of abundance of insects appeared 
in September. Nearly twice as many insects were taken in this 
month as in June, in which the next highest numbers were collected. 
The smallest numbers of specimens were found in December; and 
next to the smallest in January and February, in which months 
approximately equal numbers were collected. 

In every month of the year, for the day collections. the order 
Diptera led in numbers taken (table 5). The other orders represented 
in the collections ~aried considerably in numbers with altitude and 
season. Many species were found in every month of the year. 

The months in which the maximum and minimum numbers of 
insects were taken varied somewhat from year to year during the 
5 years. The peaks of abundance were usually at about the same 
time each year, as were also the low catches, but in 1929 the greatest 
numbers were collected in September with a minor peak in June, 
whereas in 1930 and 1931 the maximum numbers were taken in May. 
The variation in the monthly maximum and minimum occurrences 
of insects for each year may be assigned to differences in the weather. 
The meteorological factors are discussed later. 

The numeric!11 abundance of the orders as they occur in the day 
collections for the va.rious months are shown in table 4, and the figures 
in table 5 give the number per 10 minutes of flying. 

Araneida were most abundant in November and December, with 
slightly more in November (table 5). The fewest specimens were 
to,ken in August. At the altitude of 1,000 feet most spiders were 
collected in November, and at 2,000 feet more were taken in December. 

Homoptera appeared in greatest numbers in Nov3mber (table 5). 
Fewest were found in January. During the summer the fewest 
specimens were collected in July. At the altitude of 2,000 feet the 
maximum numbers were taken in October and the fewest in January, 
and for the altitudes of 3,000 and 5,000 feet the most Homoptera 
were collected in September. 

Heteroptera were found in greatest numbers in October, and fewest 
in February. At the altitude of 1,000 feet more specimens were 
collected in November and fewest in January. At altitudes above 
1,000 feet the numbers taken varied considerably. 
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Coleoptera were at their mlL'{imum abundance in 1:Inrch, with a 
few less in November, and fewest in January and December. At the 
altitude of 2,000 feet the greatest numbers were collected 11L :May, 
June, September, and October, with about equal number" for each; 
and the fewest were taken in January, Februa,ry, _'\ugust, and Decem
ber. At 3,000 feet Coleoptera 'vere most abundant in June nnd 
October, and at 5,000 feet in June alld September, with more in 
September. 

Hymenoptera appeared in maximum numbers in 1Iay and July, 
about equal numbers having been taken in each of those months. 
Fewest Hymenoptera were fonnd in In,IHlfi,ry and February. At 
1,000 feet Hymenoptera were most. abundant in ~lay and October, 
with a drop for the sunuuer months in August. At 5,000 feet most 
specimens were taken in June, and no specimens in January, February, 
or November. 

Diptera were most abundant ill l\lay and were fewest in Jltnuary 
and December. At the altitude of 3,000 feet they were most abundant 
in April, .May, and June, with about equal numbers for each of those 
months. In July and August there was a decided drop in the numbers 
taken at 3,000 feet and the lowest number WitS taken in February. At 
5,000 feet Diptera appeared in greatest numbers in September, with 
the next highest numbers in June and the fewest in December. 

Thysflnoptem were collected mostly in June. Isoptera were taken 
only in the months of April and May, and too few specimens of the 
other orders were taken to justify compnmti,"e estimates. 

In the night collections the Homoptera appeared in greatest num
bers in October. At the altitude of 5,000 feet, HOUloptera were taken 
only in the months of August, September, October, and November. 

Heteroptera were collected at night mostly in October. At the 
altitude of 3,000 feet tlH'Y were found only in July and Augustand 
at 5,000 feet ill August and September. 

Coleoptera were taken at night in greatest numbers in ~[ay, with 
slightly fewer in October. They fell off considerahly during July. 
At the altitude of 1,000 feet most specimens of Coleoptera were taken 
in May, August, and October, and nt 2,000 feet, inl\Iay and October, 
with more in October. 

Hymenoptem were collected at night mostly ill October, with the 
next highest numbers in l\lny. 

Lepidoptera, were most abundant in Oetober at all altitudes. 
Diptera were most abundant at night in October, with l\lay seeond 

in the numbers taken. There was It decided drop ill .July. At 3,000 
feet most specimens appeared in l\fny, and nt 5,000 feet most in 
October. 

ALTITUDINAL DISTRIBUTION OF INSECTS 

Twenty-four difrerent alti tudes, I'Hnging from 20 to ] 6,000 feet, were 
flown. Six a1titudes Were used in the systematic studies, these being 
200, 1,000, 2,000, 3,000, nnd 5,000 [pet for the daytime, and 500, 
1,000, 2,000, 3,000, Ilnd 5,000 feet for Ole night collections. 

DA Y COLLECTING 

The numbers of insects collected in the dn,ytiuH' und arranged 
according to orders and altitudes arc given in tnble 1. Eighteen orders 
of insects nnd the orders of spiders and mites were taken. Fourteen 
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thousand feet was the highest altitude at which insects were taken, 
there being five Homoptera and two Hymenoptera collected at this 
height. The highest altitude at which any specin1eJ1 was taken was 
15,000 feet, at which one spider was caught on the screen. Had more 
flights been made at these higher altitudes more specimens would 

5.00 r-r------r----.--------rl----------, 

--_. DIPTERA 
4.80 1-1"'-----+-----+------ COLEOPTERA 

..,." 	 _.-.- HYMENOPTERA 
, --_ HOMOPTERA -== 

2.40 	1----"'.-+-----+. • • • •• ARAN EI DA -+-+ HETER')I:'TERA 

2.20 -l---\+-----t-----+--------~ 
...... , 
a:: \ 
~2.00 -l,---\-----+----I----------1 

!'.80 -\ \\----r-----t----------I 

~ 1.60 f-\-\ 
~ \ \ \ 
i 1.40 r-\'-\ ~--+-----t--------I 
"" \\ lf \.~ , 

~ 1.20 1---\\ ,-+---

~ \\r:: i,~--+----- ~""--+----------l 

.60-,-~~ 	 ~ 

" i"\. ........... 

•40 	-'x ~~-.-~..d-:--.---_l_----~~-__l

'-,I '~'~I ------1--- -............. 

.20 	I------'tr~--"t·~ ---- 

--+~--- .~.-.--	 '- ----..+---+=-~~~~~~~~~.I "'j +-+-+-+-----,;0;; 
1,000 2,000 3,000 5,(100 

ALTITUDE (FEET) 

FIGUUE 3.-AYcragr numbers of insccts of the importallt orders collcch'd bv 
airplane in 10 minutes flying by day at the illdicated altitudf'f;. . 

doubtless have been tuken, 	but because of the difficulty in climbing, 
the time und expense involved, the types of airplanes used, and the air 
resistance offered by the insect traps, high altitudes were difficult 
to 	 attain) and only Ol1e flight of 5 minutes was accomplished at 
16,000 feet. 

The comparuti\-e abundance of various orders according to altitudes 
may be learned from figure 3. Only the orders Homoptera., Heterop
tern, Coieoptern, Hymenoptera, Diptera, und the order of spiders 
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(Araneida), are covered in the studies of these systematic collections, 
as too few specimens belonging to the other orders were collected 
upon which to base conclusions. In every flight made the screen was 
exposed for a period of 10 minutes, the comparative estimates being 
based on this period. 

At the altitude of 200 feet the order Diptera led in numbers of 
specimens taken (5.03), with Coleoptera (2.20), Hymenoptera (1.60), 

16 

15 ~ 
14 ",,,,13 , 


ir 12 r-~,
r-~-III ,,~II ,
::l 
zlO r-\ ,, 
III 9 .... 
o 

I~\ 
~ 8 1_\..I 
..I - DAYLIGHT FLIGHTS 
o 7 ---- NIGHT FLIGHTS 
o 

~ 6 
o 
~ 5 "',z =t 



4 " 
3 ~~ 
2 

~ , -- -
500 1.000 2.000 3.000 5,000 

ALTITUDE (FEET) 

FIGURE 4.-The a veragc 1l11lJ1ber~ of insects collected by airplane in ] O. minutes 
of flying at altitudes of fro III 200 to 5,000 feet by day, and from 500 to 5,000 
feet by night. Talllliah. La. 

Homoptera (1.46), Araneida (0.61), and Heteroptera (0.54) following 
for the average period of 10 minutes of flying time. 

At the 1,000-foot altitude the orders appeared in the following 
sequence: Diptera (1.96), Homoptera (0.57), Coleoptera (0 ..51), 
Hymenoptera (0.50), Araneida (0.36), and Heteroptera (0.21). 

For the altitude of 2,000 feet they were as follows: Diptera (1.05), 
Homoptera (0.37), Hymenoptera (0.24), Araneida (0.23), Coleoptera 
(0.16), and Heteroptera (0.11). 

At the altitude of 3,000 feet Diptcra led with 0.58 specimen taken, 
followed by Homoptera (0.28), Hymenoptera (0.11), Coleoptera 
(0.09), Araneida (0.09), and Heteroptera (0.06). 

For the altitude of 5,000 feet the orders were Diptera (0.29), Homop
tera (0.10), Hymenoptera (0.06), Coleoptera (0.05), Araneida (0.04). 
and Heteroptera (0.02). 

The average number of Diptera taken was 1.80, with Coleoptera 
following with 0.62 specimen taken. in a period of 10 minutes flying. 
The other orders came in the following sequence: Homoptera (0.56), 
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Hymenoptera (0.51), spiders or Araueida (0.27), and Heteroptera 
(0.19). These estimates are for day collections only, at the altitudes of 
200, 1,000, 2,000, 3,000, and 5,000 feet. 

When the total numbers of insects at the altitudes of from 200 to 
5,000 feet, inclusive, for daytime collecting are considered, there is 
found a regular decrease in the numbers taken for each ascending 
altitude. The comparative numbers taken in 10 minutes of collecting, 
according to the altitudes are as follows: At 200 feet, 13.03; 1,000 feet, 
4.70; 2,000 feet, 2.41; 3,000 fl:'et, 1.35; and 5,000 feet, 0.64 (table 2 and 
fig. 4). 

The altitude of 20 feet was as low as any flights could be made with 
safety, and then only tmder the best of flying conditions. It is inter
esting and of value to laio,," the comparative abundance of insects to 
be found in the ail' from a very few feet above the ground to greater 
levels, or to the altitude where our flight studies began. To determine 
this near-the-surface insect population of the air an oAperiment was 
conducted by G. L. Smith in 1930 and 1931.4 The stau.dard 3- by 
5-foot stickv screens were placed on a towerlike stairway with 3-foot 
intervals between each elevation of these screens, making the height 
of the screens aboye the ground as follows: 3,9, 15,21,27,33,39,45, 
51, and 57 feet, with the bottom of the first screen 3 feet above the 
ground as in the field Hight screen studies. There were 420,468 
insects taken on these sereens during the period from August 1 to 
November 14,1930. Approximately one-fourth of the total collection 
were taken from tne screen tlHtt was 3 feet above the ground. This 
number is twice as great as that tl1kull from the lll:'xt screen, which 
was 9 feet above the ground, and more than fiye times as great as 
that taken from the highest screen, which was 57 feet above tho ground. 
The number of insects tl1ken from the screens at illtelTening elevations 
diminished gmdually from the 9-foot elevation to tho 57-foot elevation. 

From the average speed of the airplane, the area of the exposed 
screen, and the number of minutes of ftight at each altitude the 
average insect population of the air was determined as shown in table 7. 

TABLE 7.-Al'erage density oj the insect ]!o]!ulat£on oj the air n! various altitudes, 
Tallulah, La., 1926-81 

---_.-- ---------..--------~-------.-~---~ 
!Jay );'jght.I 



1--------------------------
l '\ PPl'OXitllutl·l 1'\pproximate

\-u!m' t' flf 1 di..:tnn('(' I \~olt1Il (lOr distnuCf' 
air pcr ,npart of I h~ I Ilir IlI'r I Hpart of the 
in eet '11l"'('('l~ in nil inH~(·t t in'-erts in all ______ l~i~=-I _______1 itfrc-ctiong 

1 ('lfbirjiei Fat ('ullkfut Fret 

2h. 
 .• , a. lOti I" _•• _._ ••_., 

20(' _ Ii, ,50 1~1 .. --. '-"'-18.\mrj;'0(1 
1.(1(,1> _ t.... !ln~ 1'1 .,'\, 24 

an. ~I~I ;\1 :!u: G~l ~ 31 
:1.011(\. 
2.(l(l(·_ 

.lj5, :r;(I l!1 liS, ~fi-: ,II 
117, .')111 ,III "[', l~r i 44 

---- -- -- -- ------ --- -------------------------'-------------
!i,OIlO... _aM~· 

Of course t Iwre wen-p time~, HS d tiring t.he dispel'sni flights of ter
mites or lluptil1l f1igJlb.; of Itnt"] or b(,es, whell the Ilumhers of insects 
for any given yol1l1111' of o.ir ",lis considern 1>ly grCl1 tel' . 

• ('npubllsh!',1 reeor>!- ,.( Ihn 'rnIlulnh, Ln.• ]alllJrntory. 
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NIGHT COLLECTING 

The altitudes floval at night were 500, 1,{)00, 2,000, 3,000, and 
5,000 feet. Five hundred feet was considered to be the lowest, aHitude 
safe to fly at night. 1\'10re insects were collected at night in propor
tion to the amount of time flown than during the day, the figures 
being 5.83 per 10 minutes of flight, as against 4.02 for the day. There 
were, however, only 12 recognizable orders of insects taken at night 
as compared with 20 orders of insects and mites taken in the day 
flights (tables 1 and 3). The orders of insects not )"<'presented in the 
night collections were Collembo]a, Isopteru, Odonata, TricllOptp.ra, 
Mecoptera, and Siphonaptera. Even in the day flights, only a few 
insects belonging to these orders were taken. 

At 1,000, 2,000, and 5,000 feet more insects wew taken per 10 
minutes at night than during the day, but at 3,000 feet there were 
fewer insects taken than in the day collections. The actual numbers 
taken at night at the altitudes of 3,000 and 5,000 f{'et, however, are 
so small as compared with the day collections that great significance 
rallI10t be placed upon the figUl"{,s. \Yingless forms could not, of 
course, attain any height at night, since the g<'neral convectional 
movement of air at night tends to be downward rather than upward. 
Thus the few spiders and others \\'ingless forms that were in the upper 
air would tend to come down at nigh t. Table 7 also shows the approx
imate numher· of ell hie feet of air pN insect at night. 

NOTES ON THE INSECTS COLLECTED 

A discussion of NlCh ord<'l" is giY{,1l with notes on the more interesting 
and the economie sp{'cies tnk<'n. Th<'re were represented in the col
lections taken in th{' upper nil" 18 insect orders, and the orders of 
spiders nnd mit<'s. Of the total of 28,739 specimens collected in 
Louisiana there wCle represented 216 families, 824 genera, 4 new 
genera, 700 species, and 24 ne,," sp(\(~ies (tahle 8). T'lie insents are 
shown in detail in ta hles 9 and 10. 

TABLE S.-Insects, spiders, and mites collected by airplane according to the order.s. 
farnilies, gencrn, and species, Tallulah, La., 1926-31 

flNermir1l'd Xew 
s{l('C'ieo; spct'ir:; 

:t! 
lUi; 
74 

J 

:!·t 

http:TricllOptp.ra
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T_<l.BI,E 9.-1nsec/s, spider~, and miles collected by airplane, according .to altitllde8, Talllllah, La., AlIgllst 19136 10 October 19tH, incl1tsille 

Totnl insects Collected at altitudes ofo taken 

o 
Order. family. goulls. nnll speries 

-I 

'" I 1.000 feet I 2,000 feet I 3,000 feet I I 5,000 feet lover
20 50 100 200 300 400 SOO 600 4.000 5,000 ...5 Day INightj feet feet feet feet feet feet feet feet feet feet 1 Z(dBy)l(lIBy)l(day)l(daYll(day)l(daYll(niJ(ht)l(dBYll Day INight D••y INight ,I)ny !Night (day) Day INight (day) 

1 __________________1__1__1__1__1__1__1__1__1___1__1__1_-1-_1--1--1--1--1--'--'-- ttl 
I Ul 

.., o 
1-3 

Ar.neida: NIL1n-ISU11I-/NIlIll-/Num-/'YIL11I-I,''''WI-/Num-/NIL11I-llYllm-/,\-'""-/Nltm-I,YILm-INIlIll-INllm-IN"/'-IN/l1ll-INll1n'INum-INttm'IN/l1ll' Jf'Dirtynit\ne. ~ ~ ~ ~ ~I~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
Dietuna btl/an. Chamberlin Ul 
Dicti/lIB rruriatn Et1Jorton_"~ 2' __ ..~_ ::.:::.:::: ::::::-- j- ::.::: .::::: .::.::: .::::: :.': __ ~."·i· :::::: :::::: :::::: :::::: :::::: :::::: :::::: 

~ Die/pno sp .• t:!Dietpno, n. sp.... ttlOecobiidae: 
Uteobill. pnri(ta/i. Hontz. ::::J 11Onaphasidae:
Zelotes sp. '_"' ____ ''' ______ .• " .. _. __ 
Ollaphosidne. undetermined sp •• ~ I'halcidae: t:!_'[odismiu.sp. 


Theridiidae,

Eurvopissp•••. ---- .. -- ••. - ......___ ....... --- ..... --. ...... -.---- ... -.......... --- •• --- ............... -- .. -- .... --"- -- .... -- .... ------ .....- ~ 
......Thtridion glob08l"''' flentz (mnie)______ __ ______ •__ ..•• __ . ...... .. ...........-... 1 ...... '-"-' -..--- ---.-- ------ ------

Theridionsp _________________________ • 1 ___________ • _____ . 3 ... ___ ... __ .. ____ . ------ I •__ .__ 1 .... -- ------ ------ ------ ------ -----  ~ 
Thtridll/n opulen/" (Wlllckenner)._____ 1 ._ ..... _____ .. ___ ....._ 1 .--.-- ....... ------ ------ -- --- ...... -.---- - .... ---.-- ------ ------ ------ ------ ------ Ul

Dipoena sp_____ ... __ ..... ______ .______ ______ I _____•• __ . ________ """ .......... _ 1 ------ ------ ... --- ... --. ---.-- ------ ------ .--.-- ------ ------ -----  ......Cr",It(/ina gut/nta Wld~r ((emale)..... 1 __ . __ • ______ ... __ ._____ 1 ....... ,--••. ------ ------ .----- -- .... ------ - .... -.. --- --"-- ------ ------ ------ ----- 

1-3,f,~:J1~~~:,E~~~;~~Zn::;;i;~-:.~::=:: i ------ .::::: :::::: ---::: __ J :::::: :::::: ::::::: :::::: ::::~: :::::: :::::: ::=::: ::::;: :::::: :::::I:::: :::::: :::::: Z 

l\llcryphllJltidne: 
__ I~ •. ~ • 1- ..... 


IFale~annera l'iUila.r BlnckwIIII____ .. __ _ 

Eperiuollt trit/mtlltll Emerton. __ •• _. 16 9 ~ I. _ .4 ... I t:J 

1 t1::_::: 1'1:::::J:: :·1 __ .~_1::::: I:::::: 
~ 

;\lIcryphnntilllle. undetermined sp___ • 1 ~ " 
('tTalice/"o eT(ollt. Chamberlin____.. __ 1 I.~_~~~I ... __ ·I ... _ ... ~ __ _ • ~ .... ~ I_ ~ ~ ...... ~ 1- ~ __ _ • 1. ____ • I~ .o ___ - 1_ .. _ ---I. __ ._.- ,__ o. __ .. 1 .. - ... - - - I • ___ - .1 ____ .. - 1------ .-_.- ~.~I ... ~ 
Cemtieelus Iimn%gieu8 Crosby lindBishop____ •_____________________ .. __ 1 1______ 1__......1 I ...... __ 1... ____ I ~ _____ 1__ .. _ .. _I ~ ~ ..... _1_ ~ ~ ~ ~ .. 

Ceraticelu. tlllertoni (Camhridgo) ____ __ 1Cerallcelus sp ________ •.. ____________•• ::::::1:::::: :::::: :::::: :::::: :::::: ::::::: :::::: ----j- :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: ::::::4 _. __ ._ . ' __ " ______ •__________________ ._____ 1 • ____________________________ • ----.. ------ ------ ------CtTatied". sp. (females) .. __ • _______ __ 4 ______ . ________ .__ • ______________ .. __ ______ 1 ______ ______ ______ 1 ____________ ------ ------ ----- Cerat/nop,,;,' anu~lieana (ITentz). __ .... 3 ....... __ .. _.. _____ .... _____•• ____________ •_____ ..... _______ .. ____ .. ____ 1 ____________ ._. ___ .----- ----- Caa/inopsis ato/ma Chamb<rlin .. ____ • 1 ._________ ._ .... __ 6 ______ .,, __ ..... __ • ...... 3 ..____ 2 ________ • ___ • ____ . ______ 1 ---.-- ----- Otdolhorn:r 1larl'1I' Ranks .. 12 
~ 

I See table 10 for <Ietnils. ~ 

http:odismiu.sp
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TABLE g.-insects, spiders, and mites collected by airplane, according to altitudes, Tallulah, La., AI/gust 1926 to October 1931, inclu8ive-Coll. ~ 

Total insects Collected at altitudes oftaken 	 .., 
tzj 
aOrder. Comill', gentls. lind species 

20 	 50 100 1 200 I :100 1 400 1 500 1 600 1,000 Ccot 2,OGO Ceot 3,000 Coot 4,000 5,000 feet ~~ ~ 
Dny !Nlght! Ceot ICeot ICl'Cl. [cot Ceot Ceet C!l0t Ceet I I I Ceot I Ceet ~ (dny) (dny) (dny) (dny) (dny) (dny) (mght) (elny) . Dny Night Day Night Day Night (day) Dny Night (day) 

6:·------------1--1--1--1-----------  t" 
AmJ1l,I!l,,-l'Otltinued. 

Lln)phiili<le; 
,\[ieraneta muiJIiJ)lltlli.. Crol;by ,l[HI 

BIshop................"". __ .... . 
.\[ieron<bl mui,/iolltlli. Crosby and 

BIshop (young) ......... ' ......... . 
•\licroll~tll zonaria (Keyserlin~) (,\1. 

fuictlrlaJ~_.~. _...... ___ ...... _........ _. 
,\fierO,lIla micaria (Elll~rtOI1J, .. 
,\lieroJlrta sp........ . 
.\[/erollrta ~[l. ((elll"le,). •. 
..\licroluifl ~J1. (yollni!". ___ . . _ 
Eriflo11~ UIUltm7Ulli.'t l~merton._ .... __ 
Erigone IJarrou,.i Croshy lind Bishop 

l~;l~~u~~k: .:: ':::::::::::::.:: ::::: 
Erioorre sp. (fomales) ................ . 
Erioo'1le sp. (young) ................. 
Erigoncnc, llnd£lrtormined spp_~ .. ~. __ ~ 
Erlgonene. undelermined sp. (Cemale). 
}4~rigon~ne, Ululewrmined sp. (y()un~)~ 
Pd<copsis 1IIOe,'/II111 Blinks (Cemnle) .. __ 
(;jnvphia COlli III 11'11 i., Hentz .•••.• __ •• 
Lillvphia COIIITll II ni" lIcntz (yonng).... 
Li1IIJphia eorcin.ullontz ............ .. 
Dinv/,hiasp•. .................... 
(,inyphliilne. undetermined spp....... . 

Arglopidne: 
Arantlt. ,Iellalll' Wnlckenner........ . 

.-1rantll,fsp.............. """" 

.-1T1!11CU' sp. (young) .. __ ............. . 

T<lrrzgnalha sp._ ..................... . 

Telraonalha sp. (yonng)..__ ........... 

,\(anooTfl placida l1enlz.............. . 

.\fimognalha[ori "rrl'opk........... .. 

Arl'iopidne. undetermined spp ....... . 

Argiopidne, undetermined SIl]).


Cyonng) ._.............__.... ____.. 


ttl 
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IJj 
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q 

~ 
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Thomlsldne: 
X~.tiCtM Sp. H·' ..................... . 15 I~"" .. _-I~~R.RRI"._~ .. _ ....... ~ .. " I ~ .......... , ~." ~ .... I., 1 1......1 1 1-···..1····..1..····1..-..·1..·..
XV.tiCtt~ Sp. (yottn~l. ................. 13 t1 ~ I:::::: 2 ...... ...... ...... ...... 2 ............ 
Phi/allrollltt., 51\. (Iltnle) ................ I I _.. ~ .. ~ 1__ ........1.. _.. _.. _, r ~ ...... _, ..... ----1 ... ____ " 1---- .. -1 .. -----1---- --1-- ----1 .. -----1 ~- ...... 
l\risumeuillne. ulItlctl'rmillccl Sll.... ~ .. ~~ .. I I 
~rhOI1lisi lilt', I1ndeh1rJllill('d 8))p ......... _. ~q . "n:::"'" ..... 11 

•· ..··1· .. · ··1···· .. ·1······1····:; ..TI""'i'I"'T1''''ii'l:::::T''i'I''''ii"l::::::r-'''i 

,)'homisltine, 1II1tl~tcTlltin~dspp. 


(YOttll~)... _•. __ ................ . 10 
 I ....... 1 .............. 

('lBuddne:


Dolalludcs ~p. 2 

Chlblolli<lne: 


Casta1uirn :'>'11 .. , ... ~ ._. ~~ • <.~_ .. ~. ...1...... 1 ......1...._.1 I 1....··1·····-1····..1..·..·1..·· .. 

Chlblollidnt', ttllllolt'rtIlinetl spp.... __ . 2 ............................_......................... 


Lycosidno;

Lllcnsa sp. ..._ ..... ~ _..... _~ ..... .. 4 "',. ....... _...._.. 1 .. _____ 1 ..... __ ... 2 ...... ...... ....... ...... • ............................. _..... 1 ••_." ..._•• 

Lvcosa Sp. (YOlttlg) .................... \l 1 4 •••••• __ • _.. ..,... ...... ...... I ........., .................._. 
 J
l~iralfl ~ILw. . __ ... _............ _~_ ....... ~ ... _ 14 .........._ 6 •••••• ...... . ...... ••••.. I ...." .............._••, •••••_ "_'" ••••_. 

Pirnla sp. {yOttlt~) ....... '"'''' ..__ a .........._....... ...... ...... ...... 2 ....................._................... rIJ 

Pnrrio$n SJl~ __ .. .,.. .. ___ I~ ····2· ····rl::::.-····.. 5 ...... •••.•• 1 ...... :I 7 ...... ...... 1 ............
.... ~;~........ _ I 2 

Partlosa 51'. (YOllnl!l.. ..... .. .... _... 2 .............. _. 1 ............ _...... ...... .. .... • .... I .......................................... 

I,ycosidn~. llntiHertninl'li spp•...•..•_ 2U ______ 1 1 2 11 .... • ...... ....... ...... 10 •••••• 3 2 .............................. 

L'y ~ 0 s i tin e, ttntlet('n:i1ncd spp, j
(yottn~L...... ..... _. 


Oxyopidnl':

Pwcclia sp. ... . ......... I .... "" •..... ,..... ,...... ,..... ,......, ...._.. ,...... ,...... ,......,...... ,......, I ,..... ,...... ,...... ,......,..... . 

OIVOlltJ sp.. .. .. » 20 •. _.. ...... 12 .... _................_... 4 •••••• 3 ...... I ..........._ .................. 
Oxvop<& 51', (YOttll~l.. I ......................................_._" 1 ..................................................... ~ 

Snlticitine: 
Sll1JCT1iOSJ/1Ia/orlllicfl lIllntz. .. 2 

............ '......1 ...............1 _. ......1 I ......1-.....1-.....1
Wain pail1H1Tttlll )f(··ntl.............. .. I . ..... ,..........I '" ......................... 1 _ .......1""" ......1........, ..........._...............................1 '...... 1··..··1·..···1....·-1..····. Is: 

Phillip1nts pttrplLTIIIU., Key('l·rlin~ ••..• I .............. " .................. __ ...... ....... ...... ...... •••••• ...... ...... 1 ................._ ",,__ ...... 

PhidillPll., sp........... __ ............ . I .••••• __ .... ...... ...... 1 .... ,......................................., .........., ..................-- •• """ ~ 

Dwrlrvphlt71I:: rullilltltt., Cllentz). .•.•. ~ ...... 1 ........... •••••• . •••. ...... ....... ...... 1 ...... I .........................._... ,._,., -..... rIJ 

Dt7tllrypha·"r.'s(J ........... ...... .. 4 ...... 


~ _. __ . . ..1··..';'1" ....1······1··_ ....1····..1----.....1··----1······_.___Bnlt icidu3t Jlttil\tl\rmirwd ~tl, ~ _ 18 .. ........2· :::::: :.:::: l~ I:::::. ................ .., . ···..,······1...... ..···I .••. __ _ ... " •.... ....... ........_ ......
..1·..· _ ~ Snltirfdnl', n;'dl'tl'rIPirll'd ~p.(yonng)~ 4 ........ , ••-. ...... ...... ...... :! •• ,.-............................--. 1 
Arnneitln, unreeO~ni'l.nflll\ ~p. (ynung)_ .. _.... 1 t-:3 
.~rnDeidn, I1nrero~niwhh· Spl' ..•..• _.•• _•. \IO~ .1-1 " --i7'1::::::1:: :::.1".izi"l" ... i'I:':: :'1' "2i;'1: .::::1--22iiT"'iii-l--j'li"i""ii'l""'oi"I····2·1·--·:iT"·iiir··j· u III-~--I___ I__l__l__,.. __ 1....___ 1________ , ... __1--1_ __i__ 1___1___,__•__1___1__I~_I_, ~_I g, tr.l

'i'OUll. ............. . I, ·101 no 2R 2 ~ 1 R2g 2R 1...... 1 :102 IS I 224 36 14 

==I==I=I=I=I=I=I_o~=··I"'=.=I=I=I=I=I=-__=I=I=I=I=I=I= 

.\enrinu~ 
POTosH iBn!.' (uUd('it1 rJl1hwtl nymph) .. ", ~ 
PnrnsiC h1n(', unfl~I('rllllnNi spp, rr"lJlnl~s). :I~ I::::::,::::::1::::::,::::::,... i i;":::::: I:::::.1:::::::I:::::: Ii 1::::::1""4'1::::: .... i'I:::::: I:::::: 1 ::::::1::::::1:::::: 
Orihnt1<1J1(': 


nrJ1nr0807UlI sp._~.>_~ .. 

Acurinn. nnc]ptt'rrnirwd gPJl· .. ~~ ... -", 10 11.... ··1I .. ·· .. 1·..· ..··..R 1•••_.. ...... 1I 1··..··1·..·-·1····..'..·..·,....··q ........ ,.. 
 I ....,_ "'......1 ..····1·..···1 ............................, . .. ..i'l: ::::: 1::::::1::::::1::::::1:::::: 

.-\clITinn (utllicCermintlti nymph).... __ •.. 1 ...... ...... ...... ...... I ..• , ........ ""'" ............ '''''' .......__ ."'


--'.--1--1--'-_'--,--'--'---'--'--'--'--'--'---'--'--'--.--.- 4 1____ .... 2 1___ .. _.1 .. _____ 1______ 1______ 1-----_'l'olnl. ......................._•••. 44 2 1 I ~ .. __ .. ~ I .... _.. .. 24 1 ... _ .. _.1 .. _ ...... 2 I .... ~._. 13 ....... 

=-='='='=='='=-==::.'==='='='=':z::::::z::::=I=I='=I====:.:I='='='=-'= .... 

~ 



TABLE 9.-Insects, spiders, and mites collected by airplane, according to altitudes, Tallulah, La., August 1926 to October 1931, inclusive-Con. t-.:) 
~ 

Total Insects Collected at altitudes oCtaken 
f-'3 
t=J 

Order, family, genus. and species 
500 600 1,000 Ceet 1 2,000 reet 1 3,000 Ceet 14 000 1 5,000 Ceet lover @ 

Day :>iightl Ceet Ceet Ceet feet Ceet Ceet f~t reet fee~ feet 
20 50 100 200 300 400. '5,000 

~ 
H1 1(dUYJI(dUYll(dlly)l(daYJI(dIlYll(dU)'ll(mghtl (day) Day INight Day INight Day INight (du~) Day INight (day) 

---------------1--1--1--1--1--1--1--1--1---1--1--1--1--1--1--1--1--1--1--,__ ~ 
ThYCa~~~~i~~~:Sp.-----------------------._I'~~~I·I~~~~"J~~~~J~~~~J~~!J'~~~-I~~!J~~~J-~~~~~[~~'J~~!J~~~~J~~!J~~~~J!~!:J~~~~J~!!~J~~~~:J~:!J~~~~~ t;;j 

~Lepismati(lne:
Lepi'lIIa sp.............. __ .. _. _____ __ 
Ther7llobia dome.tica Packnrd_________ _
Thermobia sp ___ ..____________________ 
atenoltpi.ma sp_______________________ 
Lellismatidae, undetermined 51l______ _ 

Thys:mufll, undetermined sp-------------
Total ___________ •___ •___ • 

Colleruboln: 
Poduridae:

Onvchiam" 5p________________________ _ 
Entomobryidae:

Entomobrva muUifasciota Tllllgren __ __ 
Entomobrva spp--------- _______ ..___ __ 
Sira lIigromaculata Lubbock ________ __ 
Orchesella ain.liei Folsom____________ _ 
Tomocer,,~ flat',"c.,." 'l'llllgren "ar,

american". Schott. ____ ..__________ _ 
Sminthuridne: 

Baltr/eliel/u sp..--- _______________ .. __ _ 
8minlhuT/L,' sp..... -. ____ •__________ __ 

Collembolll, undetermined spp---________ _ 

2 ,_____ _ 3 ,._____ ,______ ,______ ,____ __
16 3 2 ~ 1==::==1:=::::1::::::1----2-1::=:::1:::::: 2 ,____ __ ~ I:::::: 1 ______ 1__ .. ___ I __ .. ___ I ______ 1______ 1 ___ .. __ I ______ 1 _____ _ 

t=J 
4 Ij 
8 ______ ______ ______ ______ 5 _..____________________ .. 2 ______ 1 __________________________________________ ~ 1::=:::1::::::1::::::1::::::1 ___ ---1------1-------1------1------1------1-----·1------1------1------,------,------,------,-----2

1 
~ 

2 ______________________________________________ ...... ______ 2 ______________________________________________________ 0> 

6 1_____ -' ______ 1______ 1 11 ,______ ,______ 4 , _____ _ 15 ,__.. __ "" 
1-- ____ • ______ 1______ 1 _____ _34 4 2 "" 

=1=1=1=1=1=1=1=1=1=1=1=1=1=1=1=1=1=1=1= 
~ 
'fl 
t;:j1 1______ 1______ 1______ 1_____ _ 

------1------1-------1------1------1-- -- --1------'------1----~-I-- ----1---- --1------1------1------ t=J
5 ------ ------ ------- ------ -- ..-- ------ 1 1______ - ------ ------ I ------ ----- ~ 3 
6 ::::=: :::=:: ::=:::: =::::: i :::::: ____ ~_ :::::: ____:. ::::=: :=:::: --"i- :::::: :::=:= 

o 
":i 

~ 
1______ 1 21 ___ .. _ ______________________.;___ .. ___ __ ~ ___ _____ .. ___ .. _____________________ .. ____________ ... _________ _ 11 • _________ .. G'l 

5 ________ •_____.... ______ _ __ . _____ ._ .. __________ ... 1 ______ 1 ______ ..______ •_______ __ 1 ____ •• ____ __ :::3 1_ -----1---- --1---.. -1--- -- -1------1---.. -1------1-------1----- -1----·-I"..--1------1------,------,------,....-- :> 

..... 
a'rotal ___ ~ ....... ~_ ...... _.... ~_ .. .. ____ ,, _____ I 26 1 ______ 1 ______ 1___ .. __ 1_ .. _ ... __ 6 I ____ .. _I _____ .. I. __ ~_ .. _I _____ ,. 5 .____ __ 4 .____ __ 4 ,______ ,____ __ 5 1 __ .. __ _ 2 c: 


=1=1=1=1=1=1=1=1===1=1=1=1=1=1=1=1=1=1=1= t'"
Orthoptcra:

Oryllidae; c:: '" 
'';emob!ll. carol!nu8 Scudder (male) __ 1______ 1 1 1----..1------/ ______1______ 1__ ..__ 1______ 1____.._1 ______ 1______ 1___ .._1 ______ 1 1 '------1------1---..·1 ..-- --, ..----,------ ." 

::=:1~t:ggl~~t;a:,~i:,~~~.s~~g:18~r~f~~~~:':~: ----2- ____ ~_ =:=::: :::::: :::=_: "--i- =====: :::::= :::::=:,:=:::: ----j- ____ ~. ==:::: ____ ~.I:::=:: ::=::: =::::: :=:::: :::=:: :::::: 

http:atenoltpi.ma


Acrididae: I 
1 ,______ ,_____ _.\[&~~~J~~.~~~~~~:~'~~~~~~ __(_~~_~:~~~. ·------1------1 ___ .. ___ 1_____ _ 

.\[da1loplu.s (ellltLr-rubrUIII (DoGeer) 
(fem~le) _____ ._ ..._.....___•• __ ..__ _ 


1'elligitiea aClita :lIorse (foll1ule)_______ _ 

7'tltiuidea laleralis (Say) (mulel____ .._. 

1'etligidea laleralis (Sny) (fell1ales) • __ ._ 
 ll~~~-~ -~:~~ :~ ::~: ~:~m ~~~~j~ :~~:~ -:__~_ ~:~:~~~ -~~~:- :~:~;: ~:-:~~ :;:l: :~~:: ~:=::: ::::~: :::m :::::: ~~ ~ ~:~ -- --Phasmidue (undetermiued nrIl1Jlhl ______ _ 

Urtholltern, undetermined 5PI1-____ •. __ ._. ------ -.. ---- ------ ------ ------ --==:: ----- ....
1 ,______ ,___ • __ 4 ,______ 1 ______ 1 _______ 1 _____ _ 2 ' .. ___ / ______ 1_____ .. 1______ 1_____ _______ 1__'!'otn!." 13 a !Z 

=.:=1===1=1=1==1=1=1=1=1=1=1=1=1=1=1=1=1=1=1= m 
t;:j!soptern:

'rerlll[tidue:
ReticIlliteTlllt3 t'irgilliclI., Banks _____ _ 19 ,_____ _ 2; •______ 1 _____ _ 8 1____ .... , _______ _____ _ 6 ,_____ _ 1 1______ ______ 1__ .. ___ ______ 1_____ _ ~ 1______ • 1 12 

=1==1=1=1===1=1=1=1=.=.=1=1=1=1=1=1=1=1=1=1=1= .T-
Corrodentin: .J)

Psociclne: "d
PSOCll.'1 inornatus AnrOll ..... ~ _.... ____ _ 
Larhesilla pedielllaria (Linuueu~)__ •__ _ 31 _ ______ "____ 14 ________ .___ 1 ______ 5 ____._ 1 1 3 ______ ______ 4 ______ a~ ~ 

11 1 __ . ________ .•_____ 1 ______ ______ 1 ________ • ________________..... _______________• _____._. ___________ • 
1 2 _________________ • __ •__ . ______ ____ _ 2 _______• _______• _________.____ 1 _____________________________ _ 

Ladu.illa 51' ____ . _._ ..... ___ ._ •• __ . _._ • .1 t.:l1---';'-1-"-;'-1------1----·-1----·-1------1------1------ -1------1------1---- --1----- '1--' ---I 1------1------1------1------1-----;; 
lilcl~psoClLS pnmi1is (Blinks) .•.••__ ••• , 2 _______• ___ •.__ .__ ______ ______ ______ ______ _______ ______ 1 ______ 1 ___________________..____________• _____._. ffiMr~~g~~':s~~::::::::::::::::::::::::: 2~ 1-·--n----a:::::I:::::: I! 1------1------1-----0-1------ ~ 1::::::1----2-1::::::1--"3-1::::::I:::::: ,--..--,------, ------ >~ ------ ------ .. -----Atr~)1~~~ue, uudetermined SIll'_. __ ••. _.. I I I I I I , , , I 

C1 
z 


T;ogi,/lli P!/lsato;ilLl/I (LinnneUSl"'_'_1 1 ,._ .... ,••.••• ' ......1...... '......1...... ..... _1 ... _.....-.-- .-.--- ---.-- -.---. ---.... ----- ..---- .-..,- ""_"'_'
'1 ___ 
1 

!;;oI~~~~;~~ ~:~'.~~I~:~~~.~::~~e::~:J.~:::::::: ....~. ----i· :::::: :::::: :::::: :::::: ::::::c:::: ·----i· :::::: ..._~_ :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: ,..., .... 
'l'otu}. _. __ ~_ .... ___ __ _ _ ____ 

3 ,...___ ,____ ._ 31 , ______ ,_____ _ 15 .•____ _ 8 ,______ 1_____ 6 ,_____ •
T .. ... ... ...... ~ _ _70 8 , ,----_. 'I t.:l=1=1=1=1=1=1=1=1=1=1=1=1=1=1=1=1=1=1=1= '" 

Epherneroplera: v. 
Bnetidno; ..... 


E[lh~~~l~~~~t~·~!~.n:~:::::::::::::::::::: --"ii- :::::: :::::: :::::: ....j- :::::: :::::: --'--2' :::::: ....1" :::::: _.._~_ ::::::I::::::I----i-I::::::I::::::I::::::I:::::: Z 

H 

Haugeni" sp••__ ..... __ • __ .... __ ..... ._....._.. _ ....__ ._.___ 1 ••____ ._."•••_..__ ..____ • ____ • ___________.......,......,....__ ,...... ,..__ •• ,..____ ,...__ • p:; 
E )h~gl~~~'~r~r;Piil~(leiei-i;liiie'iis·i)::::::: ._.1. "--2' :.:.:: ..........-.......................--- ---... -..... -'''0' 1 -..--- --.... --.........- --.-.. -----.•----- t.:l


I I, II.. _ _ -____..___ ...________.._____ ....__.. ___.." -....- ~ .........." __ ....._......__ .......___.... _____ _ 

:..-

Totnt. _..___ •_____ . _____ •______ •• _ 5 '''_._ ... I ____ .. _I~_,. __ _ 2 ,______ ,___ • __ 2 , _____ _ 2 ,______ 1 ______ 1 1 ______ 1 ______ 1 ______ 1______ .....5 ::0 
=/=/=/=1=1=1==1=1=1=1=1=1=1=1=1=1=1=1=1= 

Odonatu: 
LibeJlulidae;


Perilhemis fwera (Sur) _______________ _ 1 1______ / ______ 1______ 1______ 1 1______ 1______ 1_______ 1______ 1______ 1 ______ 1______ 1______ 1______ 1______ 1______ 1______ / ______ 1_____ _ 


Libellula r-ibram Fabricius.. _________ _ 
 1 1 

Pachvdiplax longipwni. (Burmeister)_ 5 4 

.~ni50ptera, undetermined 51'__________ ------1------1----- --1------1 2 1______ 1______ 1______ 1 ______ 1______ 1 ______ 1______ 1 ______ 1_____ _3 1 ------ ------ ------- -----

t-:) 
;.- 



TABLE 9.-Insects, spiders, and mites collected by airplane, according to altitudes, Tallulah, La., August 199B to October 1931, inclusive-Con. t:.:I 
l\j 

'rotal insects CoUected at ultJtudes oCtuken 
I-:l 
t,:rj 

Order, family, gonus, and species o
1

20 50 100 200 300 400 500 1 600 1 ,000 Ceet 12,000 feet 13,000 feet 14,00015,000 feet 1~~ III 
Dny Nlghtl Coot Ccel Ceet Ceet feet fcot Coet feot ----- Ceet lea~ Z 

(day)l(dlly)l(dUy)l(dUy)l(d8y)l(day)l(night) (dny) DaY!Night DUY!Night Day h,'Hght (day) Day INight (day) .... 
------------------1--1--1--1--1--1--1--1--1---1--1--1--1--1--1-_1__1__1__.,__,__ fZ 

t" 
Odonntn-C'ontinnccl. NIt1n' NIt7n' N,un· NUl/I' NUl/I' Mt1ll' Nltl/l' NUl/I'l NIt1n' Num· N,Hil' NU1II' Num'INU1II' Num· Ntt1n' Num· Num· NU7II' NU7n' 

coe~~f:1Ya~i,~~e~[l......................... berl ..~e:... ba1 ••~:~ • ..~e:....~e:.....~e:....~e:... ..~~~.. ..~e:.....~e:....~e:.....~e:....~e:.....~e:....~e:.....~e:....~e:.. . ..~~.. ..~e:... 
~::;~f~f~,~lf;:~tr~~~~aS~~6::======= .J. ====== ....~. ====== ~==== -.l ====== ======,======= ====== ....~. ====== =====r==== ....1· ~:=== ====== ====== ==:=== ====== ~ 

'rotnl............................. 21. ,______ 2 1 __ ... ___ 1______ 1 12 , ______ 1______ , _______ , _____ _ 6 1______ 1______ 1______ 1 1 ______ , ______ 1______ 1______ 1_____ _ tj 

=1=1=1=1==I=::::::::l:=I=I=I=I=1 1=1==1=1='--=1=1=1=1 Z 

Thysnno[ltern: 
0>Thrlpidne: -'ISericolhrip., close to variabm. Bench... 41 1 , ...... ,...... ,....--, 1 , ..--.. ,......,..--... ,..-... 1 I......' 1 , ...... , 1 , ...... ,...... ,...... , 1 , ......Sericolhrip. cingulalu. Hinds.......... 1 ........................ "'''' ..............__ ........ 
e.:o 


Frankliniella Irilici (FItch) ............ 4 ....__ .........__• 4 .......____• 1 ...... 1
1~ ""5' "--r ====:= ====== ....s· :::=:: =::=:= ....·5· ====::Franklilliclla lu.'Ca (Hinds) ............ 6 __•• __ ...... ...... ...... 2 ...... " ___ ' .•_.......... 2 ...... 2 ........__•. __.........................__• ~ 
Thrip. (j\.ficrocephalothrips) abdomina· 

Ii! Crawford ........................ 2/ ....__ /...... 1_.....1......1....__1..__..1......1..__...1. __. __ 1__....1......1 2 , .. --..,...... , ...... , ...... , ...... , .... -.,..... . YJ 


•Uvclerolhrips longiros/ruTII (Jones) .... 1 ....___" __ ' ...................................._ ...... 1 ...._. _.................._............................ 
 1::1Phlaoothrlpldae: t;:;Iloplnndolhrips J'ergal1dd (HInds)..... 1 ...... __......____ .. __.. 1 __ .. __ '''''' ....... __..__ ........_. __ ..__...__.....___............................... 

NWrothrips 71Ingllalellloralis (Hlnlls)... 4 ...... __..............._ 4 ..............__ ... _". __ .............................. __.................__......... 

Ltp/o/hrills !/Iali (Fitch). __........... 8 1 ..........__ .J .. __....__.. ....... ...... 1 ...... 2 .............................. __.......... ~ 

Elaphrothripa tubercula/"s (Hood)..... 5 ...... ...... ...... ...... 4 ................... """ 1 ...... __.... "_'" ~................................... 
 o
Elaphro/hrips sll.........__........... 1 ...... """ ...... """ 1 ................... '_"" ..............__........ "'''' .............................. I%j

Liothrip8Caryae Fitch......_____ ...... 12 1 ...... ...... 7 ...... __.... ....... ...... 4 ...... ____.........................................__• 

Liothrips castanea. Hood 1....__...... 1 ...__............. """ 1 ... __..........__........ _.." .....__ ........................ __ .... __.... __ • ___ •••___ ;..-

Liolhrip., citricorni., (lIood)............ 5 ...... '''''' ........__.. 1 ..__..........____• ...... 3 ...... 1 .. __.. ' __ '" ............ "'''' "'__ ' ...... 
 ~ fjg~~~h:1~·,j,:a~jinis·iiooii.·.::====:==== ~ =:==:= ::==:: ==:=== :==:== i =:=~:= :::::= :::=:== ::===: ....~. =:::== :::==: :==:== ....2· :=:=== ===:== '''T ::==:: "'--i
Tubulifern, undetcrmined spp........ 1 ... --. ...... ...... ...... 1 .......-...........................................__..I............ --........" ...... 

'rhysnnoptern, undetermlnod SPI' .-... __11___1_ =:::.: ==== __6_ .:::::.: :.::::.: __1_ ==__1_ ==_-=- == __1_ == :.::::.: __t_ ==1== ~ 

TotaL...............__........... 91 7 3 .. __ .. ...... 44 __ .... ...... 6 ...... 21 • __... 10 ... __ • 8 .... __ ...." 3 1 2 
 c:: 
===================~======= ~ 



Hetcroptera:
Cydnldae:

Amllestus pusillus Uhler___________ _ 16 •• _____ •_____ _ ' 1______ 1 __ ~_______ 1______ ______ 1 ... _42 4 2 16 4 
AI/oeoris (Thyreoeorls) puliearia (Germar)_______________________________ _ 

20 1 1______ 1_____ _ 9 1______ 1______ 1_______ 1_____ _ 41 ______ 1______ 1_____ .1 ______ 1 1 1------1-----
Ga/gupha alerrima M!llloch. __________ _ 1 ___ • _______________________ •____ . ________ _9 1 7Cydmdae. undetenmned sp__________ 1 . _____ .1 ______ 1 _____ _______ 1 1 

Pcntatomidae:
Trichopep/" semivitalla (Say) _________ _ 

loformidea /ugellS (Fabricius) _________ _ 

&lubea 1JUgllllZ (Fabricius)_..________ _ .... 

11ymenareys nerDosa (Say) ___________ _ ~ 
Bana.,a dimidiata (Say). ________ "____ _ CJ) 

Podisus mactlli.tnlris (Say) __________ _ t;:jI~~~~~~~~~~~~~~~~~~~ oCoreidne: 1-3Acanthocephah terminalis (Dallas) ___ _
Anasa armigera (Say)________________ _ JI' 
l-iarmo.,tes ref/tzulus (Sny). __________ _ ~ =:=:=: :::::: :==::: ::=:=: ----~- :::::: :::::: ::::::: :::::I::~~ :::::: ====i= :::::: =::::: :::=:: :::::: :::::: :::::: :::::: CJ)Coriws hyalintl., (Fabricius) _______ . __ 13 4 . ________________ . 5 _____ • ______ 1 ._____ 2 2 3 ___ .__ 1 ______ ______ 2 1 _____ _ 
Corizus sillat (Fabricius}_____________ _ 3 ____• _____ • 1 ______ 2 ____________________________________ • _______________________________________________ _ 

Jadera haemat%ma (Hcrrich-SchacC· 5Cer) ________________________________ _ 1 _____________________• __ _ _______________________ ..__________________________________________ •_______________ _ t;:j 

Cor<,idno (undctcnnined ndults} _____• 3 ______ ___ __ ______ ______ _ __________ • ____ -__ ______ ______ ______ 1 ___ .__ ______ ______ ______ 1 ____________ 
2 ___________________________________• ________- _________________________________________ . _________ • 1 _____ _qnrcidae (undetermined nymphs) ___ _ ff. 

Aradldae:
Aradu.' /alleni St.\L_______________ . __ _ 2 1 _______________________________ .____ 1 ______ 1 ______ 1 ___________________ . _________ . ___________ _ >
Aradlls sp. ___ • ______________________ _ 1 ______ ______ ______ ______ 1 ________________________________________ ._. ___ •_______ . ___ . ________ . ________________ _ ~ 1 ______ ______ ______ ______ 1 ___________________________________________________________________________________ _ 

Xcididar: 
.Vaira granu/ata (Say)_. __________ • __ t:I 

______ ______ ______ ______ ______ ______ ______ _______ _ ____ ______ ______ _ ____ ______ 1 ___________________ . _________ _ .!r'Akni.!us muliispin/I.! (Ashmcad) __ • __ _ ...,
Jalysu.'! spinoslIs (Say)___ • ________ • __ _ 5 ______ ______ 1 3 ___________ . 1 ______ ______ 3 1 ______ ______ 1 ______ . ____ . ___________ _ .... 

Lyg:lcidac: 1-3 
2 _______ • _________ . _____ . 1 ______ ______ _______ ______ ______ ______ 1 _________________________________________ _ t;:j 

Luoaeus bierucls Say__ •__ •.• _______ • __ 14 4 ______ ______ ______ 4 ______ ______ 3 ______ 6 1 3 ______ ______ ______ ______ ______ ______ 1 
Orlholomus 8CO/OPax (Say).___________ _ 

Oneopellu8/asciatus (Dallas) _____ • ____ 
if, 

1 ______ ______ ______ ______ 1 ___________________ . ________________________________________________________________ _ 
Nys/us cali/omicu., StilL_. __ •________ _ 18 1 2 ______ ______ 8 _________.__ _______ ______ 7 1 1 _________________________________________ _ ~ NUs/lis ericae (Schilling) • _____________ _ 53 1 1 ______ 23 ______ ______ 1 _.____ 14 10 4 _____________________________ 
Nusius erieae minuills Uhler__________ 1-319 2 ______ ______ ______ 8 ______ ______ 1 ______ 3 3 ______ 2 1 ______ 3 ___________ _ 
Belonochi/us numenius (Say). ________ _ p:j4 ______ _____ ______ ______ ______ ______ _______ ______ 1 1 1 2 ______________________________ 
18chnorhynchus resedae (Panzer) ___ •__ _ t:.!21 ______ ______ ______ ______ 3 ______ ______ _______ ______ 3 6 6 ______ ______ 3 ___________ _ 

7 ______ • _________ ._ ______ ______ ______ ______ _______ ______ 4 2 1 ______________________________lsehnorhynchus chamT,ioni Distant.___ •
Cymus anguslatus StilL ____________ . __ 3 1 1 _____ ______ 2 ______ ______ 1 __________________________________________________________________ >.....Cymus virescens (FabriciIlS) (breDiec]lSStill)_______________________________ _ 14 1 . ____ • ______ 1 5 ______ ______ 1 ______ 7 1 __________________________________________ ~ 
Blis8usleucoplerus (Say) _____________ _ 24 1 ______ ______ 17 ______ ______ 1 ______ 4 1 ______ 1 ______________________________ 
Geocori.! punclipes (Say) ______________ 29 3 ______ ______ 19 ______ ______ _______ ______ 4 2 _______________.__ ______ 1 ___________. 
Gtoeoris bul/alus (Sny) _______________ _ 2 ______ ______ ______ 1 ______ ______ ______ _______ ______ 1 ______________________________________________________ 
Geocoris llliuinosus (Say) _____________ _ 

Gtocoris spp. (nymphs) _____ •________ _ 

Beratus p/eb,ju~ StilL________________ 

PtriQf1les constrirtus (Say).__ . ____ • ___ _
Orlhaea bllobala (Say) _________________ ,I :-~~i ~ ~:-~'~ ~~:~~ -~~~i---j- ~m~~ ~~~i- ~=::~;~ :~~:~ :-~!: -j~:~I~:;- ~~~~~- :~-;- ~m-~ j:~:- ~::j:: _:~l:~ ::~l:: t>.:)
Orlhaea basalis (Dallas) ____ • ___ •• __ •__ c,.., 



~TABLE 9.-Insects, spiders, and mites collected by airplane, according to altitudes, Tallulah, La., August 1926 to October 1931, inclu8itle-Con. 
~ 

Total insects Collected at altitudes oftaken ,.., 
t;:: 

Order, lami!" genus, and species 600 1,000 feet I 2,000 feet 1 3,000 leet 14 000 1 5.000 leot lover20 50 100 200 300 400 500 1 . 5,000 a 
IJ:;Day INightl Ieot feot feet feet feet feet feet feet feet; feet 

(dlly)l(day)l(day)l(day)l(day)l(day)l(nlght)l(daYJI Day !Night Day!Nigllt Day INight (da~) Day INight (day) ~ ...... 
__________________1__1__1__1__1__1__1__1__1___1--1--1--,--,--,--,--,--,--,--.-- a 

t>
t"sum-INILm-INum-jNum-INum-jl\'um-INnm-INum-1 Nnm-INnlll-INu11l-INum-INlLm-INum INum-INu11I-INwn-INlLm-INu11l-jNum

Ueteroptera-Continned. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
Lygaeidae-Continued. §

Orlhaea ..rvillei (GuerlnL___________ __ 1 ___ • __ ._____ 2 ______ ______ 2 ______ __ __________________________ __Plochiomera -nodosa Say______________ _ 2 ______ __- ___1~ 1------1------1----1'1------ 8 -- ----1------1-------1------1-- --4 -,------1------1------'----2',------,------,------,-- ----,------ ~ ______ ______ 17 ______ 11 1 5 ______ .j ______ 1 1 1 IAnlillocoris pal/idus (Uhler). ______ •• __ 51 19 3 ______ 1 24 ttJ 
Anlillocori. pallidlLS (nymphs) _______ • " ___ • ________ • ___________________ .. ________________ . _____________ .... __ 1 ______ ______ ______ ________________ _ ;jAlltillocori$ spp_ .•__________ •_______ __ ____ --1------1------1------1 21 __ ----1---- --1----- --1------1----· 1------'------,------,------,-. ----'----i-'------'------,------ ~Aphanus 1L1IIbroms (Distnnt). _______ _ 

2 1------ ------ ------ ------ 1------ ------ ------- --.--- ------ ------ ------ .----- ------ ------ ------ ------ ------ ------EremocorisJeru. (Say) ______________ __ 

LYl!neidlle. undetermined spp_______ __ ======1=:~:::I---- i-e=::= I '" 
...., 

'l'lngltidae: I ______ ______ ______ ______ 1 ________________________________________________________________________• --- ___ ----- 
1 ______ ______ ______ ______ 1 _________________________________________________________________________ ---- __ ------

Piuma cillerea (Suy) _________________ _ "" 
CorVlhucha pergandei IleidenulDn_____ _ 25 2 __ .___ ______ 13 ______ ______ 1 ______ 4 1 3 ______ 3 ________________________ ------CorvthlLcha spp_ .. __________________ __ ~ 

2 _________ .._________________________________________ .__ 1 ______ 1 ________________________________________ __Gurgaphia amorphae (WII15h) ________ __ 1 ______ .. ____ ______ ______ ______ ______ 1 ______ 2 ________________________________________________ ---- __ :n 
1 ________________________________________________________________ .__ 1 _______________• ____________________ ----__ 

Gargaphia spp______________________ __ 
Physalocheita sp_____________________ .. I ______ ______ ______ ______ 1 _______________________________________________________________________________ -----_ t:ILeptovpha 511 .. _____ • ________________ _ ttJ8 ______ ______ ______ ______ 3 ______ ______ _______ ______ 2 _____ • 1 ______ _.. ___________ •_________ --__ __Tingitidae. undetermined spp _______ _ 

Enicocephaiillae: :! 1-- ____ 1 _____ _ 1 1 _____ _ 2 1 _____ _ 1 • __ . ___ •____ __ ~ Svstelioderlls Ijiceps (Slly) _____________ .1 21 ~ 1------1------
Reduviidae: o 

Ztlu. cen-icalus StuL ____ •__________ __ "'J 
Alrachelus ci1lfr."s (Fabricius) ______ __ t>llebridae: 1 1 ______ 1______ 1 .. _____ 1_____ _ oJ-lebTlLs (Naeouws) comolidus Uhler____BebrILs spp __________________________ _ 7 

::e::::=:1::::::1:::::::1:::::=1----j-I::::::1----j -I::=::=I::::::I::::::1::::::I::::::1::~:::I:::::: ..., 
Meso\-eliidae: a 

.'[esovelia mllisanii White____________ _ 

Nabidne: 
 1 t ______ 1______ 1______ I .. ___ .. -1 ______ I .. _____ 1______ 1______ 1 __ --- ..Nobis _.ordidlls Heuter_______________ __ ~ 1 1._____ 1______ I .... ____ 1 ______ 1______ I _____ _ qNobis roseipeRllis Heuter____________ __ ~ 1::::::1::::::1::::::1::::::/::::::1::=::: ~ I:::::: 1Nabis sp_____________________________ _ 1 ~ Anthocoridne: 13 1 ______ 1_____ _ 117 , ______ •____ __ 20 • _____ _ 11 •______ •____ __ a . ____ __Orills (Triphleps) in/illios1l8 (snY) _____ 1214 48 
l'IIiridae: 

Tr!uonolvlus breviceps J okowleL______ ------I 1 1------1------1------1---- --1------1------1 1 ,---- --,------,-- --;-,---- --,------,------,------,------,------,------,----- iTrlgonotvllL' sp_______________________ 10 8 2 ______ ______ 6 ______ ______ 6 ______ 1 2 ______ 1 __________________ -- ____ ------
PlalulvleUlIs sp_______________________ 2 ______ ______ ______ ______ 2 _______________________________________________________ • ___________ ------ ------ ----- 



2 ,______ •____ __Adelphocori3 rapidll3 (SayL___________ 6
Polvmerus ba3ali3 (Reuter)_____________ 5 _______________________ _ ::::::1::::::1... __ :_1: :::::1----3-1::::::1::::::1::::::1::::::1::::::1::::::1::::::1::::::1::::::PolvmerIC3 sp_________________________ 2 _______________________ _ 
LVOU8 pab/llin/l~ (Linnaeusl__________ 1 ______ ______ ______ ______ ______ ______ ______ _______ ______ I _____________________________________________________ _ 
LIIU1UJ a]Jicnli& Fleber__________________ ________ •___________ .•..• ____ .._______ ••________ ' ___ " I 1 _________________________________________ _ 
LI/Olls praten,!s (Linnneus) (adults)___ 54 2 8 _______ ._... 38 ._____ ______ I ______ S ______ 1 1 I ________.___ I ____ • ______ _ 

f~g~! f,~~~~~~i; ~-~:~l~I~I~~:~~I~~ylSr~l~~~ ~ ==:::: ::=::: ==:=:: :::::: ____ ~_ :::::: :::::: ::::::: :::::: ----j- :::::: :::::: :::::: ----i- :::::: :::::: :::::: :::::: :::::: LIIOIlS spp __ ._________________________ " 6 ______ ______ ______ 2 ______ ______ 3 ______ 1 a ______ ______ 1 •____________________________ _ 

.... 
~ 
Ul 
t::: 
g 
!f'l'lf.l~[~~~~';;;~; ....;.:;:; :;::i; :;~~l: ;il:~[ ::::1: ;~[l~: l~~J :~!~~:; :::~:: ;;;;1 :l~i:[ :::::: ;:~l:l ;:;;;l /lll :;::t; ::;:~~ ::l~ll ~:~;l 
Ul 

J\Uridnc, uIH\etermincd Spl'___________ 15 " 2 .. __ .. ______ 4 •. ________ ._" 3 • ___ • --.. ·----~r_:::1 ::-:::1-- --2'1::::::1'::::: tg 
Uydrometridne: 

1I1Idromftra auslrali3 Sill'_______ • _____ _ 
I .- _____ 1______ 1-- -----1---- --I-- ..--j------I------I--.. --,------1- ---'-1-- ·---1------1------ .------ ~ 

Oerridae: JJl1 _________ ._••_____ ... __ • _____ .. __ • ___ ....____ • ___ •_____ _ 

Vellidae: 
GfTris marginatll., Say___ • 

:."\Iicrovelia sp_________________________ _ 2 ,______ 1______ 1_______ 1____ --1 ___ .... _1 ____ ."1 ... _~ .. _I .. _ ........ 1___ ...... 1___ ._ -1 ___ " __ 1______ 1______ 1_____ _ 
 y.
Sa\didae:

Micranlhis hllmilis (Say) ___ •_______ •__ 4 1______ I ______ I ______ I ____ ww I •. _._ .. 2 I ___ __ 1____ ... 1______ 1___ .... -1 ______ 1______ 1_____ _ o 
Snlrlidue, undetermined sp.._________ _ I 

w 

?'
Corixldae: t-I .....1______ 1_____Arclocorixa mode.la Abbott _____ •• __ __ ,~3 S8 25 _ 14 g 6 1 2 YHeteroptera, undeterminod sPp ___ •____ • __ 151 31 2: j----i·j:::::: 93 4~ I:::::: 18 15 11 6 i I::~:::'------ I ~ I .... -j t:::1 ______ • ___ ..Heteroptern (undetermined nymphs) _•• __ 9 5 2 1 :n 

TotaL. ___ ._ ... _..________ • ____ .. '1.08O I li9 &1 .~ 21 I .~5.i ._ ..__ _ II.~ 216 45 10i 12 .~i 3 23 5 8 .... 
~ =1=1=1=1=1=1---1=1 1=1=1=1=1=1=1=1=1=1=1= 

Homoptern: yClcadldac:
Tibicenlill1lei(SmithandClrossbeck)__ 1 •• __ ._ ••• ______ ._. ______ I _...___________ " __ • ________________ .• __ • _______ • __ .. _...,. ______ ... ,____ ._,... _._. ____ __ 

Cercopidae: I ~ 
Tomaspi& bicinc/a (Say)_____ .. ________ ..___ • ____ .. ___... ____ .. __ .. ,_ ______ ______ 1 _..______.. _ • ___ .. ______ •. ____ .. ___ • ___ ._. ______ •._______________ _ 

e;g~!:~~l~~~~~~l~~~~~~:~: ~:;~~~rcoio~- 2 ------ --..-- --..-- -."-- 2 ------ -.---- ......- '---'- ------ .----- ---.-- ------ ------ -----. -·--.. 1----..\..----1----.. 
~Fowler__ ..___________ ..____ ._______ 5 _.____ I _______ .____ 2 _________________ ._ ______ 1 ._. __ .1 I ______ • _____ ..________.. _____ .,___________ 

Mcmbrneldae:
Sticlocephala Jestlna (Say) _______ • ____ _ 64 6 ___ ._. ______ 55 ______ ••_______ .. __ • ___ .. 3 ___ .._ ..____ ....._ ______ 1 • _____ .._____ • _________ _ 
Aeulalls .emicrema (Say) __________..__ 1 1 __ " ____ • _____________.. __ ..______ ..____.._______ .._________ • ___________ • 1 ______ ..____ ...__ • ____ __ 
"Uicrulalis cairo (Say).._. ____________ _ 18 1 ._____ ______ 8 _..______ ..______ .. ____ .. 6 .. ___ • 3 ___ .....__ ...._________ • __ .... __ ..______ .. 
•\ficmlalis sp__ • ______ ...___...... ___ _ 1 __________ • ___.... __ .... 1 ___ ..______________________ ..__ " __ " __ .._________._.. _____ .. ____ .. ___________ • __ • __ _ 
En/Vila sinllala (Fabrlclus) .. ________ _ 1 .......__ .._ .... _____ ... 1 _______________ •___ ..___...__ .. ___ •___.._____ .... ____ .... _______ • ______ ...__________ _ 
Membracldae. undetermined sp_.___ _ I _,,_._ • ___ ...____•• __ .. __ ..... _. _____ . ______ ..__ • _... _. 1 _. ____ • __ . __ • ___ ..._.... ___ .. _______ ._._.. _. _______ •• _ 

~ 
CJ1 



TABLE 9.-Insects, spiders, and Illites collected by airplane, according to altitudes, 7'allulah, La., A.ugust 1926 to October 19:31, inclusille-Con. ~ 

Totlliinsocts Colloctod Bt Bltltudes 01tokoll 

Order, IBmlly, gonus, Bnd species 

20 liO 100 200 300 400 IliOO I 600 1 1,000 leot , 2,000 leet , 3,OOOloet '4,000' 5,000 leet , r:;


DBY Nlght\ leot leet loot leet leot loot loct loet loot icet 

(<1BY)\(dlly,ICdlly,ICdlly,l(dlly,l(dBY' (nlghtl (dBY) DBY iNlght DB~' INlght DBY INlght (day) DIIY iNlght (day) 


------------------1--'--'--,--,--,--,--,--,---,--,--,--,--,--,--,--,--,--,--,- 
BOllloptcrn-Contiullcd.

CIClIllclll<1llc; N,t1ll'INItUl'INltm'INItIll'INII,III'INII-1II'INILIII'INItIll'1W W W W W W ~ ~ Nltm'INItIll'INILlII'INItIll'INItIll'INum'INllm'INllm'INum'INlLm'INU~ ~ W ~ ~ ~ ~ ~ ~ ~ ~m·INU1II.~ 
EuptorYKlnllC, undctormlnoll sp...... . 1 ....................,... ...... ...... ...... ••••••• •••••• 1 ...................................................... 

..tgol/iapoi., IlOu/la (SBY) .............. I ...... ...... ...... ...... I ...................., ................................................................ 

Auallia roll!lr;cla Vun Duzeo .......... 3S 2 4 ...... •••••• 27 •••••• ...... I •••••• 3 •••••• ...... •••••• 3 I •••••• ...... •••••• 1 

Aceralagallia 'anguillolCIIla (I'ro\'lln·


chor)................................ 8 1 1 ..... ____ 1........ _. 


Idioreruo IIltemalu • .Fltch............. I 
 7 '•••••• '...... ' ••••••• '•••••• '•••••• '...... ' ••••~.~ ......r":'~"""r::::I::::i:[:::[:::
Idiocerll8 spp................ •••.• ..... 35 

0llcop.i8 sp. ••••••.•• ••••••• •••.• •••• I
O'icollltio/J;a II-'Idalo (PllurlclusJ....... 18 

Oneem.lopia 1/lleraUs (I'nbrlclus)...... 3 

Homnladi8e.lrlquclru (Fnbrlclus)...... Itl ..··:1·1::::::1::::::1:::::: r:j
Aulacize8 irrorala (I'IIbrlclus)......... I ...... , ..... ,.......,..... ,....:.,...... ,......,......,......,...... ,...... ,......,...... ,..... . 

Kalla harlii BIIIl •••• _....... •••••••••• S I 1 •••••••••••. •••••• ...... ....... .••••• .1 I ................................................ 

Graphocephala eoccillta (~·orstcrl....... 12 1 ........... . ______ ..... _.... __ .._.... ~ ... _.... II .... __ .... a .o_" __ " .. _ .... _____ .. _____ ,.,,_ ...... ________ .. _ .. _ .... _ 'fl
···..·1······,······,·..··· Graphacephal. rer6111/1 (SIIY) ••._....... 67 U ............ .••••• •••••• 3 ...... 12 ••.••• 12 .••••. 10 •••••• •••••• 1 ............ 
 dDraeeulacephala 1/101111"_' {Sll~·) ...... _. 2 
 t:1nratculact-phala 5)).._.... _.... ~ .... ~ __ ..._.... __ 1 .... _.. _.. ~._ ...... ... _... __ ............. , I ~ __ ...... I. _ .... __ 1...... _ ~ __ I ~ .. _a_. 1...... __ • I ... _ ....... I ~_"'''''M I~___ .. _ 1 ..... ___ .. 1........ _ .. I ............ 1.. _____ I~ ... ____ 1. _____ 


Com.ocephala /loricepl (Riley)........ U 4 I ..••.• ...... . •••.• \. ..................,.••••••..•••.•••••••.•••••.••..•..•• 
 ~ Cameoce-phll/a SIlIL ...... ••••. •••••••• :I I ~ ..... ...... . ..... ..••.. ...... ....... .•.... I .......•.......•......•.....................•... 

X • .toCtphalllS/)u karills Vlln Duzcu... 28 47 2 •••••• •••••• 14 •••••••• _... all "_,,. Hl 7 I •••••• •••••• •••••. •••••• ...... I -;) 


>t;

~if~i.~l~~1~~~~;i;I;~:~r;I:I;:I;~;i~~:::: ~ I~ ::::j: :::::: :::::: ~ :::::~ ~::::: ....:~. :::::: ....... J ::::~: ::::~: .:::::: :::::: ~::::: :::::: :::::: :::::: o ::.

::e....,E~lr~i~~il~{~~ri~!~~r~!:::::::::: ~ ::::i: :::::: :::::: :::::: :::::: :::::: :::::~: :::::: ::::~: ::::j: ::::~: :::::: ::::j: ::::i: :::::: ::::~: :::::: :::::: (')2 


D./Ioetphal1l6 aU81ral18 DuLong........ S 2 ...... ...... I ..••••• •••••. ••••.• ...... ...... ...... 2 ••• ...... ...... •••••• 2 r::

D.ltoetphClI''''sllp..................... la r. .....• 1 ...... 7 ••••.• •••••• I •••••• 2 2 I I 2 I ........................ t:"' 

Erillanll. ob8cltrlntrd. (Stdl?......... 40 18 7 1 ••••.• 13 •••••• ...... 9 ...... P 4 4 a 2 ...... 1 ............ i-3 


~i~~ll~! ~~~~?,~/~~~nJ~~~~:oC::::::: I~ ....j ....•:. :::::: :::::: ....~...........~. ::::::: :::::: ....2· "'j' ....2· :::::: :::::: :::::: :::::: :::::: :::::: :::::: ~ 

Phlep8l1l! SPI!......................... I 2 .•.... ...... ...... ...... .•...• ...... I ...... .....• ...... •.•... .•.... I I ........................ ~ 

Tharnnaltllir etit.Uarlu8 (SnY)......... •.•••• I •••••• •••••• •••••• •••••• •••••• ...... ••••••• ...... ...... 1 ................................................ 

Thamnotdlirnlorl/roll' (Forbes)....... sa :''0 4 •••••• ...... 20 •••••• •••••• 23 •••••• 7 3 6 I 7 2 ........................ 

Thamnoldlir sp....................... 1 •••••• .•.••• ••.••• •••••• 1 ..................................................................................... 

Chioroltllix vlrldltu Vlln DUlOll. ....... 2 :I 1 •••••• •••••• •••••• •••••. ••.••• 3 ...... I ...................................................... 


http:0llcop.i8


MaCTNttiu dle/81l.'! (Uhler)____________ 40 3 ______ ______ 28 ______ ______ 2 ______ 3 2 ______ ______ ______ ______ ______ 2 

~ffi~~Jj~~~~~~~i!i~ _:-;!; --t l--~~~ ~~ ~~~~ :~~-- ~ ;-1 ~-~~~~ ~~_::::::j: II ~ ::_ -;_;!_ ;;;;!; ;:;;~- :;::~: ;_;:l; ;;;~j- -::~~_ ::::i_ ~::_'; -::::: 
Empoasca/abae (Hurds)______________ 14 5 2 ______ ______ 6 ______ ______:1 2 I 2 I _____ • ____ ._ I _____ • ______ 1 
Empoasca 80/anll Del,onR ____ •• _______ 2 4 ____ •••_._._ ....._ I _. __ • ___ • __ • 4 I • ____ • _____ •••••______ • ____••• _______ ._••• ___ ._•••___ _ 
Empoasca erigeron DoLon~••••• _••• _.. 9 14 ___ ._•••_•• _ ._.___ 6 •• _._ •.•••_. 10 1 2 1 2 ••__________ ••_••• ___•••••••_. I .... 

1/l
t::j~~~~~m~ trJj{kIf~;~~;~~;~~~~~~~~~~ ..-+ i ~~~~~~ ~~~~~~ ~~~~~~ .--+ ~~~~~~ ~~~~~~ t :~~~~: ~~~~~: ~~:~~: ~~~~~~ ::::~: ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ 
~ 

QEmpoa.,ca spp (re!,I~leS) __ ._ ••_. _____ • 39 53 .•.____•• ___ •• ____ 19 ••_. __ ••••__ 26 11 13 3 8 3 a ______ 2 a 1 

:n 

~ 
t::j 

gJlil!I;I'~I;~~~ll~ :--l: ;;:,t: ~11:j11~1111 ~~111;;,!; ;1;;1; lll~l; ;;;;,j: ~1:11 jj~~l~ ~11,j.1;~:,1 ~III: ~j~~'~ 11;;II;I~III;:;1 ~I::I ;:;~, 
.ifl 

:.
t.?, 

Clcndollidue (1I1ll1cterllllnod nYlllph).. 1 ••---. -.---- .----- --._.- 1 ---.-- -_•• -- -.----- ------ ----.- ._.. __ 1_____________________._. _________.._______ . ____ _ t;j 
Clcndeliidao (IIndolermlnetlllrllllls)___ 190 192 5 ____ • _____._ 99 ___••• _. ___ • 110 ____._ 33 58 28 16 18 8 _..... 7 •_____ • __ • __ 

FulglJrlrlae:
Ca/onin bieinelliTa \'Iln Dllzeo. __ •__ ._. I o 

~ 

Oliam8 ar/rilLs BaIL..... _._ •• ___ ._... 26 ~ 
OlinTlls spp __ •• _..... _•••_. __ •. _•• _... 1 t::j 

:nPhllalia dOTSil'i/(lI/Il., (Vlln Dllzoe). __ •• 1 -"T ;;:~~; :~~~~~ ~~~~~~ ;;;;~; ~~~~~~ ::::~: --"T ~~~~~~ ~~~~!~ :~~~~~ ;;;;~; ::::~: ~~~~~: ~~~~~~ ~~~J;;;;~; ~~~~~~ ~~~~~~ 
CiT/itS sp___ •• _. __ •. ___ ... __ ._._ .• __ ._. I ______ ,, __ •• ____ • ____• _________..___ •___ ••.____ • _____ ._ 1 •••• _. ______ • ________ • _____ . __ • ______ ••______________• .... 
.\fvnriu.• sp••••. _........... _. __ ....... ] ____________ • ___ .. _•• ___ 1 __ • ____ • ___ . ____ ... __ •________• _______ ._.________ • ___ • ___ • __ • _____ • _________ •• ______ _ t.?,
()t/oeeTI/ •• dev,erii Kirhr ••. __ • ___ • __ .. 1 I _____ .. __ .,___ ..___. ____ . ____ . ________. __ .. ______________..__ ..______ ..__________"_' _.._____.._____ ._. 
SienocTa nil.' dOTsalis (FirrhL ......_... 3 H
J\(tuamelus sPP. _____ •• __ • __ ... _•• ____ -17 -'--i- :::::: ----2· :::::: -'-iii- :::::: :::::: ---"i' :::::: '--iii- :::::: I~ :::::: ~ :::::: '--"4" '-'T :::::: ----'j illPisSOI/OllLS sp ..... _.. _._ •• _......___ __ I 1 _._._. _••. _. __ .... _____________ • ____ • __• ___ • _________• ___• ____• ___ • _. ____ •____ • _____ _ t::j5 _________________ _ 
Siobawl Iricarirlllta ISay) _____ • __ ••• __ . 4 ------1------1------1-·--·- 2 _____ • ____ • ____• ____ • ____ •• __ ._ 1 1 ______________•••• _________ •• ___________._ E:; 
Perrurirllls mairi/.• (A ,hlllond) __ •• ___ • 2 2 ___ ••• _•• ___ 3 • _________._ 2 _______ • ___ • ___ • ___._.____• _______________ ._.__ _

1 1 ___________ _ 
Liburnitlla omala CSt,\!) __• ____ .. _. ___ • 88 28 1 I ____ ._ 17 _. __ • __ ._.__ 8 _._.__ 16 11 18 6 21 2 ___ ._. 12 I 2 
Delphaeodes /aleralis (Vlln Dllzeo)_. ______ • __ 

Delphacodes puel/a (\'lIn Duzce)______ )]2 27 

I ----8-1::::::1::::::1--·35- :::::: :::::: ----iii- :::::: ---24- ----7- -'-iii- ~ '--23- :::::: :::::: ----3· :::::: :::::: 
~ 


1 ___ • _________ • ____ • _______ "_'_ ______ 1 • __ • __________ •• _______ • __________ ._ ••___ •De/phacodes basil'illala (Vlln Duzee)___ 2 1---"'1--'-'-1--'---1-'-'-De/phacoriel call1pc.,lris (Vlln Dllzoo)__ 1 1 _. ____________ • __ _ 1 _____ • ____ •• 1 ___ • ____ • ____ •• __ • ___ • _______ ••_______________ ._ •• __________ •• _. __ 
De/phacodca propinqua (Fiobor) __ ._.__ 2 1 ________._•• ___ • __ • __ .___ 1 ______ ••, __ • __ •• ____•• __ •••• ____________________ •• _••_ 
Sogala /!lrei/ua (Horvath) _____ • _____ . 16 ----fir::::I::::::1:::::: 3 __ • ___ ....__ 5 6 5 2 _____________•._._ •_______. __ _
Sogala 5pp ____ •• _. _______ •_______ .____ 10 3 _._. __ •__ .__ 3 _.____ 4 6 • ___ ._ 3 ._.,_____ .__ 3 ._.________ _
De/phacodes 5pp_____________ • __ .______ 101 2 •• ____ • ___ ._ 36 •• _. _____ .__ 11 _.____ 19 6 10 _.____ 16 ._____ 3 6 _.____ 317 

3 ------1··_·--,-_·_--
Delphnclnne, undetermined spp_.____ 80 19 3 ___ • __ • ____ _ 35 2 ______ 16 _.____ 13 3 15 ___ .__ 7 ___ ••• ____ •• 5 ___________ _ ~ }<'ulgorldae, undetermined spp___•• __ • 5 2 _. ___ • _____ _ 2 ___ • __ • __ • ____• ___ • _. __ ._ 1 _______ ._.__ ._._•• _. _______• __ •__ •• _ • __ • __ • __________ _ 

~ 



t..jTABLE 9.-In8ects, spiders, and mites collected by airplane, according to altitude8, Tallulah, La., .tilLg1tst 19i6 to Od-ober 1931, inclu8iIJIl-Con. 00 

Total Insects Collectecl at altitudes oftaken 
~ aOrder, family, genus, and species p:j600 I 000 feet I 2,000 feet , 3,000 feet ,'000, 5,000 leet ,over 

Day Nlghtl feet loot. leet feet leet feet feet leet leet leot ~ 
(daYll(dBYll(dBYliCdlly)i(daYliCdBYli(nlght)i(dBYli Day INlght DBY INlght Day INlght (dByl Day INlght (day) .... 

20 50· 100 200 300 400 flOO' " 5,000 

__________________1__1__1__1__1__1__1__1__1___1__1__,_-,--,--,--,--,--,--,--,-  ~ 
Homoptern-C'ontinucd. lVUTn- Num- Nu.m- .J.V,tm- ;.Vum- Nam- lVu1fl- Num- Num- Nltm- Num- Num- lV",m- Num- NIl1n- Num- Nllm- Num- NUTTl- NtLm-

Psyllidae: ber ber ber ber ber ber ber ber ber ber ber ber btl' ber ber ber ber ber ber ber ~ 
t"':f:~\~ :~~~lif(Wi:~~~~:~~~:::::::::::: ~ :==::: :::::: :::::: :::::: .... ~. :::::: :::::: ::::::: :::::: ····i· :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :=:::: t"' 

Aphalara ,.ra:id Patch................ 48 Ii ...... ...... 2'1 .•••.• .••••• ••••••• •••••• 4 ••••.. 2 ...••• 2 ....., •••••• J •••••••••••• 
Aphalara sp, (probably vea:iei \'I\T, § 

~.,A;h~fg;~as~~~~~~~r.~).::::::::::::::::: A······ ....j. :::::: :::::: ····ii· :::::: :::::: ::::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: ..... . 
Trio:a l/iO.pVri (Ashmend)............ 31 2 ••••.• ••••.• ••••.• 8 .••••. •••••• I •••••• II 5 •.•••• 6 .••..• •••••. I •••••• 0> 


WR:~~~ ~!lp::~~~a1~o(~i~hi::::::::::::: "1 ....:.....:. :::::: :::::: ...~2. :::::: :::::: .....~. :::::: Ii :::::: ....~. :::::: ...~~.....~. :::::: ....~. :::::: :::::: _1 

Trio:a spp............................ 7 ••••.• """ •••••• ••••.• I I •••••• ••••••• •••••• 3 •••••• I I ••••••.••••••••••••.•..•••.••• 


~r;:~r:~~~tj~ :~~.~~lll~:t~~S~~~~~~~: ~ .•.. ~. ::::::'''j" :::::: ....~. :::::: :::::: ::::::: :::::: :::::: :::::: .. ~ ... 1. :::::: :::::: :::::: :::::: :::::: :::::: 
Pachyp.ylla celtidb·mamma Riley..... 316 S 19 ...... ..•••• 176 •••••• ...... 2 I 73 1 3:1 1 12 I •••" 2 •••••••••••• "!'Pachyp.ylla celtidi.·re.ieulum Riley... •••..• 1 ............."'" ••.••• .••••• •••••• •••••.• •••••• ...... I ................................................ 

Paehyp.ylln celtidi&ilemma Riley...... 47..... ...... 2.. .•.• 29 ...... •••••• ....... ••. ..• 9 5 I .•.•••••••••.••••••••~.. I ~ 

Paehvp.ylln spp....................... 7 •••••• •••••. ••••.. •••••• 2 •••••• ...... ....... •••••• 2 2 •••••. ••.••• •••.•• .••••• 1 ••••••.•..•• :.; 

P.ylln spp............................ 32 ••.•.. •••.•• ••.••• •••••. 12 ...... ••.••• .••••.• •• .•.• 6 ••••• 5 •.•••• •.•••• 3 1 

PsylildBe, undetermined spp.......... 28 8 I •••••• •••••• 6 ••••.• •••••• 3 •.•.•• 8 I 5 •••••• ••••.• 5 •••.•.•.•••• ~ 


Aphlidae:

Chailopharilla sp•••.••.•.•••••••.•..•• 2 I __ ~_._I __ ._ ... I_....... _I~ ... _ .... o 


r.jSipha /lava (Forbes) ..••.•••••••••.•.. I 1......1......1· ....·1·.....1·····1.. ··•.1..·..·, .......1•.•...

Aphi8 go..ypii Glo\·er................. S 2 ••.••• •••••• .••••• I ...... ...... I •••••• 2 I' •.. j '1::::::1.:::::I····4-1: :::::1::::::C::::!.:::::1·····1 
 >Alluraphis sp........................ . o

Aphi.spp........................... . I~ 1::::::1::::::1::::::1.::::: ::::::I::::::\ ::::::I::: ::: I"" i'l::::::1"";1'1::::::I::::::I:::::'1::::::I::::::I::::::I"'''j ~ 

R h opa 10. i p hum p.ellt/obra..icae 

3 1__ ...... 1______ I. _ ....... , ______ 1___ - __ I •• -- .. -1------ (3
(Dln·is) ...•••.•.•••...••••••.••••••• 8 I~_a_ -1._~~ .... I__ .... _I~_ ..... 3\...... \ ...... \ ....... , ...... 1__ 2 ......

Rhopalo.iphum spp.................. . 3 I ,...... 2 ••••.•••••.••••••••••••••••.•.••••••• ~ 
.\[y:ocallis sp.••••••••••••..••.•..•••. I t"' 
Amphoropnora sp. (p'robBbly new) •••• I ······1······1···..·1······1 I ...............................1······,······,······,······,······,·..···,······1··..···1·····- >-3
..................., .• , ..............., ................., ......_.. I .......................................... 

~facr08iphum (Tr.iogenaphi.l rud· c:: 

beckiae (FitchL.••••.••••.••.•••••.. ~ 
t::j.\facro.dphum (TrUogenaphi.) spp••.•• ~ 1..··i·I::::::I::::::\:::::: ::::::\::::::1:::::::1::::::I::::::1::::::I····i'l::::::I::::::1"" i'I::::::1::::::1::::::J:::::: 

,Vacr()$iphum (Illinoial pi.d (Kalten· 1 I_..,_~ __ '_. ____ I _____ _
bnchl .••.•••.••••...••.••••••••••••• 17 1______ 1........ _1_ ... _ ... [ .... _._ 14 I ____ .. _I .. ___ ._I __ ~ ........ I .... ,, __ .. I ,...... 1 I .. __ • __ I __ • __ .I_~ ... __ _ 


~facro.fphum (Illino/a) spp •••.••••••• 3 3 

Magoura sp........................... I I 




1 1.. _ .. _.\fUlI" per&icae (Sub.er) •.••••••••••••• 1 1......1......1'.....1......1...···1······1······1·.... "1' ....., " ....I··· ···1······1··· '" Colopha II/mirala (Fitl·h)•••••••.•••••• J ............................, •••••••••••••••••• , ••••••••••••••••••••• t •• - ••• 

Neoprociphilll., spp................... 2 _~_"._ ........ ~ ... _.......... _ .. ~. _.. ~.~ .... ~._ .... "".,.,. .... __ ~ ... _ ........... .....,......,......,......,....--,-- ....,......,......,......
I} 

l'tmphiplI$ pO/Jllli·/rnl""·er.m,, (Riley). 1 ~ ~ .-~ .. I- .. ~-~-I." .... • .. 1.. • ........ 1 _ .. -":i"l .. .•... ...... I ............. , ................ 

Erfosomntitll\~ undetormined spp••••• ..... ...... ...... 1 ............................. . 
~ ,······,······1······,······A llhiidno (ulHlelormined nrmphs) • :I ........... . I 

.\ phlirlne (undelermined ndull') 230 2., 3 02 ·-·'······'····;~r:::: 58 31 .~'!" ·:iii·!····2·!··..iiT--fiT===::r-···:i 

AIl'yrodilille: 
Aleyrntlidne, nncil'tt:'rmincd SI)P~~. 


Cocl'idofl: 

(-'orl'hltle. IIntll'll'rminNI !;j1)P 2- 2. H 

I!olllnplern (unliell·rlllinotlnynlph,l. 5 :1 I I ~ 
I\ollloplem {ul1(it'lcrlllinc<f mlults\.. SilO 100'!' {i\l 45·\ 2 'iii; 131 ~s 58 :1·1 1 ·15 ·····'···2·!·· 2sT·n"·iii 

t:j 
Ul 

oTotll]. .,3,070 1 SM I\lt 10 :I 11.407 521 57a IUS 1 :163 ~8 1 2i!-1 :14 14 100 1-1 :14 H 
,==I~I~I~I=I=-::=;:I=I=-=I=I=I-==I=I=I=I=-==I=I=I=I=-I= Ji'Coieoplerll: 

('llrtlhi.lne: 
('Iirinn limliN,' IlI'je'll1 _.•. 1 
Ileml>idiorr "!Jillr SIlY" _ _ 3 10 81::_:::1:::::1 2 

Ul 

Ilrmbi'iiolll'lIrifVIIIIl/li :;;,ll'... I I ~ 
t:jH"rrbi.liorr <p •. _ _ .. :J "'i'I::::::I:::::I::::'1:::::!:::::: 

~PtrirOJII/"/I,' (phipp/nills (i':1YI I . a-I __ .... 14" ___ " 


'/'achy"", ,po __ 5 11 ! 

7'uchV.' Inrl'Il' (~Ill'l . _ 20 1 I!I 
 ;;'i'nchy,' prorlllllls (i',,),', :1 2 

~'J'flchys ('orrU.'Cll$ Le('onh~,. [, r..,- · ..s'i'llchus ~il. . _. ,I ·1 :15 2U 17 1 '=' 
.\Ii.'r%ll/l,' (""ciups ('uscr. 12 40 \1 ·10 !o'···1··..·· ,Ifirm/opn" ~p "' • 3 2 ,I 1 •••••• .... 
Potd/u,"f chulcile,'l Ray~. . I .... 

H 
l~oIn ntlrtM:;p .. r,j
(If/iu lnll,'frulu cl·hy).,_. . 2 Ul
Cirriuulia rllfi}Jt'.'t (Dt']I,lan)
('irrinu/in sp __ . . H 

-"2 ~7."p~iIl71l II mairallll'" Dejeun.
I;cbia drillipm"i.' \)ejo'1I\.... I 1 
[,fbin IIIII,lis lleje'lIl. I 1 H 
lJIechrll., plIsio l.eContc. • 8 :I a l:I1 
Il/(rhrIlHIL.. . • . I .......... ,•••.•. , •• _. I t:j 

,/~lJt:11r" ..';nllaln (~nyL_~." 2 .._... _~ ._ .... __ .. ~ •.. I.... _.. ~.I"_~ .. _.'_ .. _.~~ 2 I_~ ••• 1_ .R __ ~ ;;/lrachyrrn,' SIl. • . • _ .. I ............ _............... _ ....
Ifarpo/Il,' lIitilin/n,. Chllu!1oir.. 4, ..... :I ........... . 41 ~ 
lIarp"/II'sp. I .................. _.... .'1 I 

Srltnophorll"l~'" 1 ... _.................. . 1 I. '" ~"" I _ ••. ~ _ I" ~. _,. ... 


ll.,rodcTIUJSI _ _ _ _ __._ ..... . ~~ ..... _..... _~_ ....... . I 
w 

I ...... _ 


7'~i6t~;~)/~ 1i'I~ri.r~IIi,' (LlIFert::~"~l:. I ...... ...... 1 ..................................1._..... ....... . ........ '" ··1···..· ...... 

Puudnmph""inurirrn (Hnrris).... I .. _._. ...... •••••• ...... 1 ..................." ......................................................... 

Simocrll!l$ lanlill'l! (neJelm) ••• ___ 12 4 ...... •••••• ...... 6 .......... _. 4 ...... 2 ...... 1 ..... 2 ...... •••••• .... • ...... 1 

Amrrinll.I /.IIpipm1l;. Cnsey... 1 ...... 1 ............................. , ••, .................................................................. 

Ocnioloph!ltlllcrn. Cllser..... .._. I 2 ....... _... ...... ..... .••••• ...... 2 ...... ...... ••... 1 ........................................ I.\:) 

Goni%phlll rtr/nnOll/ll& (Chlluddr)... ...... 3 ...... ...... ...... •••••• ...... ...... 3 ................................................................... (C) 




"-"\ 

.c,.., 

TABLE 9.-Insects, spiders, and mites collected by airplane, according to aUitudes, Tallulah, La., August 19f6 to October 19tH, inclusive-Con. o 

Totnlln~ects Collected at Illtltudes oCtak~n ~ a 
Order, lamily, genus, nnd species ~ 

20 50 100 200 300 400 500 600 1,000 Ceet I 2,000 Coot I 3,000 lept /4 •000 I 5,000 Ceet 5.000 ~,over 
DIlY INightl leet Ceet feet leet fect leet leet feet feet Ceet 

CdRy)lcdny)lcdBy)I(dlly)lcdny)l(dlly)I(nlght)lcdaY)1DIlY INlght Day INight Day I;lflght (day) Day INlght (day) ~ 
.--.--.--.--.--.--.--.---.--.--.--.--.--.--.---,--,--,--,-- b:! 

C'oleoptern-Contlnued. Num- Num- Num· Num- Nurn· Nurn- Num- Num- Num- Num- Num- Num· Num- Num· Num· Num· Num- Num- Num- Num
C'nrnbidne-Continued. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 18 4 3 • _______ .___ 14 ..____ ______ 2 1 2 __ • __________ . _________ • ______ . __ • ______ •• ____ ._ ~ Slen%phll' ochroptzu. (Say)•••••••••• 1 ______ • _____________ .___ 1 ___________ • __ .._______ •• ___________________________________• _______________________ _Sten%phu. dl."imili, DeJenn ••••••••• 1 •___ •• __ •••________ .____ 1 ___ • ____ • __ • _________ • _______ • _________ • ___________ •_______ • ____ •______• ___ • _______ __Sten%phu. conjunctu. (Sayl •••••••••. ~ 19 -I 1 ___________ • 17 ___ •_____.__ 2 ______ 1 1 _._._____________• 1 ________________ . ____• __Tochi.tode. indi.tinct.u (Dejean) •••••. 2l17 8 •_________ ._ ______ 16 __ ._. __••••• 8 ____ ._ 1 ____ •• __ •_______ •. ___ •• _____ •____ •____________________Tachhlode8 te.taceu. (De!e3n) •••••••_•• I I ___________. __ . _________ . ___ .. ________ . __ . _____________ ...__ . __________._ 1 1 _____________._., ______ _Tachldod" partiaritl' (Sny) ___ •___ •••• 0-

Tachistode. sp••.•.••• __ ._•••• ___ ._ .•_. 2 3 •____________ •___ • 1 _.".__.,__ • 2 __ •. _____________ • 1 ___ ••_ ' __" _____._ ______ ______ 1 •____ • .... 
10 3 2 ________ •• __ 8 _.________ ._ 2 ____ •__ • ___, 1 ___ • __________ ._. ___. ______ •_________• _________• wAgonoderu& pallipe. (Fnbrlcius) ••••••• 

C8rabidne. undetermined sPP._•••••• _ 35 12 9 ________ .___ 23 __ • ___ • ___ ._ 9 _.____ 3 2 _._. _____.__ ______ 1 • __ • ____ •• __ . _____ • __ • __ 
R811plid8e: o2 _______ •••______ ._ 1 ___________ ••__________ • _____________ • ___ ._ 1 ________._._________________________ •___ __ 

R8liplldae undetermined sp____ •••_._ rn 
I1alip/r£8 Sp_ ••• ______ ••. __ ••••_••_•.•_ 

1 • __ • ___ •____________---. ____________ • ______ • _____ •___ ._ 1 • _____ •___ • ____••• _____ •. ____ • ___________ • ______ • _____ 
Dytlscldae:

Bidem", pilau. (Le Contel_ ••_••••••• ._____ ,_..,.____ ___ ,______ __ .__,.. ______ __ ._1 11 -.-.--___ • _______ ------ ------.•_____ • -.----___ • .•---- -.---- ------• ----.-• ___________ ---.-- -----.• --.--.• ______ ------• ___________ ------ ---.--_______ • • _______________ _____ ________Bidu.U8 granariuo (AuM}._._••••.••• ~ 
Bide88U8 sp____ ._. _____ ._••••••••••••_ 1 ____ •• _. __ ._ ...__ • 1 ___________ • 1 • ____ ••______ • ______ ._.________ • _______ . __________ . _____________ __ 
Coptotom!£8 interrogat". (Fabricius). __ ~ ~ 1______ 1 .----- -..--- ------ --"-- ----.- .-..-.- --'''- 1 - •• --- -----. ------ .---.- -.--.- ------ ------ .• ---- -----. 

Dytlscidae. undetermined sp.. ____ •.• o
Copelol1M gIVphic". (Suy) _______ •• ___ _ • 1 _______ •• ___ •___ •• 2 ____ • ______• ______ • _________.._ I ._.___ •__ ..___________ • ___________________ • ___ __ 

------ - .. ---- .. ------ ------ --_ .. -.. ------ ------ ------ ------ ------ ------ ------ ------ ----- "'JRydrophilidne: 1 I ______ I ______ I .. _~ ___ I _____ _Ochlhebiu8 sp._.____ • _____ •• __ .•••••••• 
I-Jvdratna penn.'lIlvaniru Kiesenwetter. 1 <:2 
Hvdraena marginicolli. Klesenwclter._ .J .-----,----n::::::1::::-: ::slTelophoru& sp••_••••• __ •••••••• _.. __ •• 1 
llvdroch". sp ___ ........____ ._ ........ 3 a
-"-4'1::::::1::::::1:::::: i,~~~~~~ ~~~~~~ ~~~~~~~ ~~m~ m~~~ ~~~~~~ ~~~~i~ ~~f~f~ ~~~~~~ ~~f~~~ ~~m~ ~~~~~~ ~~~~~~ m~~f 

> 

BerM'" ,/rlal", (Sayl _____............ 1 c: 

HI ___ . ___...____ . __ .TropisurnU8 ,triolalus (LcC'ontc). __ __ ---- -'1- -----1--···-1------ :::::: :::::: .---- j- :::::: ----i- :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: ::::::1 • _____ ..__ ._ ~ 

Paracvmu. sp.__________________ ... __ _ c: 
Enochrtu sp._____ •__________ •____ ...__ 
Cercvon sp_ ••__ •••••____ •__ ••___ ••• __ _ :2 _______.. ___ .. ____ .... ___ .. __ 

ParaCvm!£8 wbwPTtu. (SIIY) ___ •• __ " 5 

~ I:::::: '--'i- :::::: ::::::1 ____ •___ •__________ •• ____ ..____ ______ 1 _••_______ . ____ •____ .. _______________ •___ ._ ~ ------1----.-1-----· '1'-----1-' -..-,---- --\------1----..\. --" .\----.-\..-.-.,------,-----'1------
Scydmnenidae:

Conophron sp_ •• ____ •____.....______ ._ fi 1 __________ ._ 
Scydmnenid8e, undetermined spp..._ 3 L.____ I •• ______• __ ::::::I::::::I...__ ~_ :::::: '---r ___ .~_ :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: 



St!lph):llnldllc: 	 I 
"1Icr(;p'p/"'1 Sp. _._•••... _•.•.•.• _••• , 	 1 I ................................... _........ """ .."" ............................. . 

Ocytelillllc. unuelermilltlci Sp ....• _. 	 1 .• , ................................, •••••••••••,.... ...... 1 •••••••••••• """ " __" •••••• 

Omnlllnnc, ulHietcrmilll'li SI'P •••. HI 17 ._ ... ~_ ~"'''''''' ...____ ....... _... 2 _________...... ____ .... ~_ .. ___ _.. ____ ___ ..... .. __ .. ___ ... __ _
A "" _ .... _-~"~:1 ~ ]5 ._ .. ". _.... ~ .. .. _.. __ ..... ..-_",_ 5 ~ _____ .... ____ ~ _____ _.. ____ .. __ .. _.. ~ _____ .... - ........... --- ----.. _ 

Bph'li1ill~ gill/alII., (Le('onte) •.•.•.•_. i 3 3 _..... ...... ....... •••••• 1 """ ••••••••••,. ,,"" ........., .................... 

Ephdintl~ nolaill., (LoContc) ......... . 3 3 •••••••• , .................,_ ••••••• , ••__......... ",............... """ """ •••••• 


Omali,ull.p............... ........ . 22 


"-·7i~ ""j;'Trogophlow.5P ........ •.• _...... " IuS ...... , •••••• , 107 ...... •••••• 60 22 Ii 7 3 7 2 ...... 7 1 •••••• 

Apoct/II'" .'1li.aericolli., (i:1ny) .......... . 

Apoul/Ii., sp........................ .. 
 ....~ ·······'·..·21:::::·1:::::: ~ I::::':I::::::I:::::::1::::::I ....j·I::::::I·..·j·I::::::("1'1::::::1::::::1::::::1::::::I::::::Orulelr.. SIl........................... . 	 6 

PI"ly.'IcI,~it.1I1/1crkIl7111. l'richsoll ..... . 	 1 1 ..... -, ......,...... -, ......,..... ,......,......,...... " .....,......,......,......,......,..... . 
Plat~.I(lhlJ.' 5p_ •. 	 4 3 """ ...... ....... ...... ...... ...... ...... ...... I ........., ..........., ...... . 
 ~ 
Bl<dilissJl ..... 11H 	 SO •• , ••• """ 2·1 ...... 11 [0 ·1 •••••• •••.•• •••••• •••••• 1 .,." ...... . "' 20r"r 	

~ 

lIololradlUs SIL • 	 I 1 
O.orills sP ...... . 	 1 1 
SI.7I1Ls 'p.... , .•.... 153 .fa ".~2· .,......"(' ::::::: :::::: "',ii' :::::: '''ii' :.:::: ''''2' :::::: :::::: ... i' :::::: :::::: ~ 
Euac.,lhr/IL' 511. . ............. .. 5 1 ,I ... •• ...... ..... • ...... 1 1 ..........................,. """ .•• , ........ rn 
PaNlerillne. \l/)(lctrrrniIlNI spp ... 2:1 9 	 21 ... _. ...... i ...... . "" 2 I ................................ , ........ 

Pr.lami/II., $Jl............ . 	 5 IU 1 ...... ...... 10 ...... I •.•••• 1 ._.... ...... :I •••••• 2 •••••••••••• 

Lnthrol,i/L1I1 SJl 	 ~5 6 1 19 ...... .... 6 .,... :I _. .... 1 ... _.. 1 ••••• , __ .'" ................. 

~(cdrlll 511. ..•..• 	 11 1 S 2

1: I::::::I::::::[::~I::::,::::~:, ..J :::::: :::::: :::::: ::::::.... : :::::: :::::: j~~ufC~:;t~I;I:::.:::::.::~:::: ::::..:::.. 10 
2 

6 

A.trnlu rliSCOI'IUlrlnlli' IBny) ..... . 	 ::::::1::::::1·..·z" 1::::::1::::::1::::::1::::::1:::::: ;.3 

A!I~III1.! wo/i.""., (Erichsonl. ...... " .. I 
 ~ A.tenus Sll.......................... .. 12 10 
 ..../::::::1::::::,....9'1:'::::I::::::I··..i:l·I:::: ::1""1 I':::::1....2.1 ....2·1::::::I::::::\::::::I:·::::I....i·I::::::2 .. ___________ .. ___ .. _______ .. _.. _ .. ____ .. ___ ~~ .. . _____ __ ~ ___ ______ .. _________ ...... _______ .... __ --_ ........ ------ .. _.. --~ ~ 	

tj
Xnnthnlillini. IIlldetorrnilleri SJlp••..• 

2 ! __ • __ ~I ___ __ 1______ 1_____ _GYrohuplIlIS ~p .............. _....... . 

Philonlhll.,sp ... ................. .. 2 1______ 1______ 1 _____ _ ~ ::::~: :::::: --~-"2- :::::: ::~::: ::: •.. :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: 
Siaphylinus d·lInamoplulI., Ornyell' 

2 1 ______ 1______ 1 ______ 1_____ _horst................................ ~ 
Qludiu., SIl............................ 2 rn 
1'BchYJlorinBO, unrlt'tormined SPJl.... . 10 ·· .. i 'C::T:::::I:::::: 2 '::::::1::::::I"'" i'I::::::I"":i 1::::.:1'--'j'I::::::I::::::1::::::1::::::1::::::1::::::1:::::: ....1 t ...... __ .1 ___ .. __ 1 ______ 1 ______TachirlU.1 limb"III' Mol<hoinlllr ...... .. ~Tachi7ll13 SJl................ . 	 21....... , ........... ,.... 2 ••"" ........... " ........,. • ..... ..,............................................ . 

TachyporlJ., sp•• """ .•. " ........ .. 
 I-3F.rcholllu., sJl ...... '"'" ............... I? ....1.1 :::::: :::::: ...~~. :::::: :::::: .....1. :::::: ••••~...........2. :::::: :::::: :::::: :::::: :~:::: :::::: :::::: 

('ono.fallla 5Jl....................... 2 -I """ ••,... ...... 2 ...... .... 4 ••••••••,.. .. ...................... '''''' ........ , ......... 111 

Bolilobill.lSp. ••..•• _.... . 12 1 .. _______________ .. _ __ .... ~_ ~ ...... _. ___ .. _~ _ ____ w.. 5 1 .... _.... ___ ........ 2 ____ ".. _____ .. _- __________ -- ___ .. t;j 

AleorhBrinBe. \\ndl·t~rmim"l SJlP 220 19 22 •••••• liar. ...... ...... 13 •••••• 4:1 Ii 1 •• ,... I ...... ...... 1 2 ;.
Jfyl/aena sp ................... 	 :I •••••• ...... ...... •••••• 2 ...... •••••• ....... ...... ...... ...... 1 •••••••• , ........................, ••.••.•• .... 

• \[yrmtdQnin sp•...•.....•.. _.••••• 3 1 .......__ •• _ 2 ..........................., ........................, ..........., ...........'" --.... ~ 

Ilap/andrill tal~rali8 (:\rclshoimerl... .. 1 """ •••••• ""., 2 ...... ...... ••••••• ...... ...... 1 .. , ••• """ ........................ """ ...... 

Alhela SIl............................. IS .• 4 2 .,.... 7 .. , •••••••••••••••••__••• 2 ............ '''''' 2 .....................,.. 1 

ByrOPQTIJ3 Sp......................... . 18 2 4 ...... ...... 10 ••, ... __ '''' 2 ...... 3 """ 1 ......... , •• '''''' ...... "'''' ..., •• """ 

('ardioto SP........................... . 	 1 ••.••• """ •••••• """ ...................., •.••••••,. 1 __"" •.•••• """ .................................... 


I """ """ 1 """ """ ••, ... "'''' ......................... """ ••••••••• , ••••.••• ,.,." .................. 

I 1 •••••• """ .............., ••••••••.••••••
~f?i~{f~;~·:~:=~::=::::::::::::::::: ......,......,......,......,..',;","'" .,......,.......,......,......,..... . J ••••••••• , •• """
24 "'''' ...... """ """ .0 ••, ... """ ••, .••• """ 2 ..... . 	 ................ " 1 


BtBphylinidBe. nndetermlnod spp .••• 219 10 31 2 2 93 4 •••••. 15 ...... 4:1 1 17 """ 15 """ 7 ...... 4 
Pselophldoo: C\j 

Psolophldne. undetermined spp•....•. 21 11 2 to ' ...... ' to-' 

http:Trogophlow.5P


T Alll,E 9.-/7Isects, spiders, ami mitcs collected by airplane, accordinll/o (I/till/des, Tallulah, La.. , A!J·ou.~t 1.926 to Octobcr 1931, incl1lsive-Coll. ~ 
i\..~ 

Total Insects Collected at altitudes of!>Iken 

Order, I"mily, ~enns, lind sperles 

\' olcoptera-- ·('ont inued. 
'rrich(llltt~rnd(lno: 

JTrich()Pter>·~itlm\, untltllerminctl :illp.,
11 Isteri<ille: 

flisler sp..... __ . 
Acritu3 sP..... . 
$nprinrn $1).,..-_ 

Lycidue: 
Plllluo.• sp . •. 

I.'lllll)~·rhlne. 
Puropu,n minatl/ (LcCon!tJ' •.•. 
Ltuupyrlctn~. llI1tlclCflllinoll ;0\1)1)

Ctlnthnridne: 
Chrwlioonathll.. l1I1/rO/III'/II.. (Fllbrl·

riu",) •. ~.,. _ . ~ _ . _ 
CanthfJri., bilillffltllS :;1\". __ 
Cn nthari. Sjl ......... ~'". ~ 


:\["IIIOhidllu: 
Collops'llIadrilllllrool"/I!.! (Fllilri!'h,,,) 
.. llllhorQmns t'rit'IlIf(}lIi LeC()Ht{~__ _ ; 

(.'Iuridllo: I 
••1[ollophyUa IcrlllilU'/lI (;;'1) 1. . 

:\['~rollllllthldlle: I 
.lficrolll',lIhrrs ,Ichi/i., Ll'('lJnte~... • 

:-'fon!ellidllo: 
Moro/ellistwa 'I.!pera (.\frl,lwirller1 •• ; 
.I[ordfll!s/(lla /III.</II/a/u (:\h'lsIUlilller) I 
.\foro/dIM/err" sp. .. • ~ •• 
:\Innlellidllo. ulI'lett'rrninu'!5p . . 

Anthirhln!'. 
.\'oloI/I., blrolor (;;ny· . ~ 
..Yntorwf 'I1&fHWt/OU (F'lhril~iIlS) 
S%".«1' .... ~ ........ ~.~ .. ~ ... , 
'Folllodrrl/~ cOIl.,tric/I/., (l'lolyL.............. . 
..-I1I/hiell,H'i'rili' Lrl'onu',. ~ ...... ,.. 1 
Anlhic/l~ l'icillll,' I.IIF"·rt(o.f;;~ne<·!"r('.... ~ t 
Anthicu$ curiumi L·lFert~·Rf~I1l!('tl·re-. ~ .. 

~ 
Q-_...,-. -'1-"'"'flO I200 I I-100 'I I 600 1 I 2000 feet 1 3,000 feet 14000, I 5,000 feet lover ~20 100 :100 500 1000 ,.feet 5.000 

Day IXightl leeL feeL feet leet feot leet leet lect ---- feet. leet Z....(dIlY) (dIlY) ,(day) (day) (<illY) (dn~')(llighn (rlny) J)IIY IXlghf Dny 1~lght Day INight (dny) Day INlght (<iay) Q 

.;':jslIm'lsllm'ls/lIII'I-;III11'I'V/lIII'IN/lIII'I'~'"I11'I'~:=1r-;::I;:'I-;::ISIIIII·I·vum./NIl1ll·ISlLIII·INIWI·1 Nltm·IN1L7n·INII m' 

~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

r. ...... ...... ...... ...... ..... ...... ........... • ..... ...... 2 .......................................... 
 ~., 

t.:J:::: ::1 ::':::1:::::1:::::I....i·l::::::I::::::I::::::J:: . ~ 2 I"'_ .... ~ .. I_ ...... ~ .. I ... ~_ ... I~_ ... W., 1 
Z 
a> 
..... 
OJ: 

S 
2q ! __ .... ~I .... _ •• I~ .. ~ .. " .. '.. _ 25 2 ' __ ~_~_I ____ ._IM_~"~_I. _____ I _____ I .... __ ._I~,. ___ _ 

:I 
I 

1 
2 

1 
ttl I 
21 
1 

1 

1 I~ __ ~_.I._ .... M .. I- __ .. ~ .. I~ ... ___ I_~ .... _ :n 

1 
1 j 

11.. 

... 
1 ...'i"" ·..·i·I::::::1 ",'

la I.' . 1 I :':':1'" i'I:::::: .: ::: :: .2 ~~_ 

.. M .... _~ ____ ______ ... • ...~._. ~ ~..... ! 

~ 

~ 

~ 
o 
~ 

::
o 
::0 
S 

,,+ ... o 
t"" 

4 I::::t~~~:~ '~:~'~II :)i ::1:::1 1::::.: :::::j:::l::~::~ ~~~: :~.~ :~:J::::I:::::: ::::.: 
r-:l 

~ ...;................ "I~'"'' ..·..1 ; 1 I....•· .....,............./ ..........··1.. ··.. 
~ 


.................. j ...... 


.... ::::.: ':::::"'3' '::':::.:1' "2' .:::::1 11"I·c:].:::: ..._~. :::::: :::::: ::::.: .... j. ::::: 



Anfhie,,,, ,S"pII/lU~) Julr/lm LnF~rt~· 
B-llnf.\rti"!(I. ~ "' .... ~ .. ~~~ ...... - .. ---~- ... .. -- .. .. ~ 	 I .-- ...................-.-.. - ................- ..- ....---.. -'-'" ..-.-.............
1 I"""'r-- r'··l----/

...in!hfrns!'-p ".~. ~~."'" ~ .. ,._ ........_.. ,",_ .... ,
.:\llll1khl!H.l, uml('lllrn~jurd -sP" ..... __ .. _.. 

,.. Eu~I('nid[\~· ,t~ ...~~ i :::::_ ::~~:: :::~~: :::~:: :::::: .__ .:~. ~::::: ::::~: ::::~: :::::: :::::: ::::~: :::::: :::::: :::::: ::::~: :::::: 
~ ;;:"110111", ,.jUlInlll' (If:~hl~!llnll' ........ 


1 •__ ...______ ..._._ ._.. __ ......._.___ ._.... ...... 1 _. ___••- .. -- .-... ~ "-'" 


8 7.IH'"1I113 ,aUlalllS (1Ial,I<'''"",) ..... .. • ..". ,_____ >I ...... _"'_' ._...______• 1 _____.....__ ...___ .---.- ...- .. --..-
, EHcli lac' . 

t.> CorwdtrlI' 1"I/us (~'lY\ .............. . 2 

-.I ZOUtlllla Sti.bl'l.~l·;tZltl.'f t I.l1t ·ontr) ......... , 


2 !.._... ,...... ,.....__ ,..____ ,....__ ,...... ,._._._,...._.,..._..,._..._,._ ..__ ,..__ ._, __ ..__ ,_.._.. ..... 
t:I 	 .. lr.J/zM Cl1n11!1,.'a tI..·{·out"q __ . ~ ... ~ 1 , ____ • ._.__ 1 ...._••••___ ."._____._••• '-'_ ..- ..- ...--••----- - ...-- ---.-.....- !2l , 	 Ilyprlllidll,' d,"</""t,,lll.~ (::-.It'l·h~i:l.~rl rn 


lIVPII"'II.l.! I' . t;:J
."C ..... . 

C<I Otypllo/:Y:: 1..lnulls \;\ll'bh('jn;cr: ... . I C:::'.. ---- ~ :":::: :::::: ::::::: :::::: :::::: :::::: ::::j: =::::: ::::~: :::::: :::::: :::::: :::::: :::::: a 
l\J~I:l,"hl" H 

l~nr"'flL, n,/i(<lrtlls (B1Y) .......... . Jl' 
'l'hro"('IIJ:ll'

,..-111 tnnulhrUIf(If.f ,'Mll't r~lt t:$ (I TIlrnl_ .. ~ .. _ 	 rn 
Thn..lSC'1M L'htt'rufilti Hon\"ouloir _ ... ~._ """'::::::I::::::1:::.~:1::::::1::::::I"--'j '1::::::1::::::1::::::1::::::1::::::I. ._.~_I::::::I::::::1::::::1::::::1:::::: 

Dupnh ·lhl,lt·; 	 ~ '. 1'Ul}h~(jC'trtls urfldfi.~ \:,,\y)~_ .... __ ... _..... _ u 2 2- 1 ..... __ .. 1 ... __ ... 6 I~ .... ___ I .. ___ .... t;:J
H,'tcnHNI,Lt': 

I II I(n ft TIlS If1I,~l!JlZS (~.lY)~ 4~ ~ 4 .. _. _ ~. 22 II 	 10 1_ .. __ .. "'1 ... __ .... 11 2 1--.---1--..2.1::::::1::::::1::::::,....j. ,_.___ . ffi
llt/H- ('UUS ~Il.. S J 2 ,t 

llcltllhdn(': ;;.
C).'ph,m tllrifll.tifi_~ lThUlill('r~-J ~_~_* __ . 

fo . ••••• •• .... 13 ...__ • 1 ._.... ...... 2 ______ ...... ____ .....-...........- ..
i 1.1 
J ·..··,··....1··--..1---....1·-....1·--..·1·-----1..-·..1-..· 1--·-..1......1--·-··1..--·-1 1 I...... ~~~~l:~I/:I;·rc.il!,liu~ -(·F·)hrl;·:tI~;::~: ~ ~ ~_ 2 1 2 ........ _... J , .._____ .....__ ... __ ._...., .......-.....-...- ........- .-.....-.., 

l)/U(lilfl~~tVf" ,'\'rrir'Jlli¥ l._~ -I)'t. __ ~~_ ..... ~ 2 J ..._.... _.__ J ___ ... __ ._...__....____....__ ....._ ...- .. _.___ _ 
Plilo'!,h~:d·t~p ____ ~. _.~o~ .. _~ ...... _~~~~. 2 9 4 _..... J 4 ..._.. J ._.._. "_'" ._..__ 1 ._ .. __ ._.... ~ 

J)eru: ..,wl:le; 
TTQgo'/tTlIIa '1'. (ull.ld"rl1iln..,l ]j,·c ~ 

lan':!':,,, .............._..... rn 
D(\rn:~~"ti!l:a"l und(l-U·rlI.lll(·jI :-.[l"- .. "" ...... ~ 2 ......,::::::I::::::I.:.:::I' '''2-1::::::I::::::C::::1::::::1::::::1::::::C:::I::::::1::::::1::::::1::::::1::::::1::::::,...-.. 

NltIfluli,lnl" 

Carp'.plli/IlS'p ...... 3 1 
 ~1 I~ .... __ _ 

___ ....__ ••• 1 ...... ___... ___ ._••_.... ___ ... __.. .. 1-'/.I/(r"'" amY<! (H:lIl,law 2 1 2 ,- .... "-''''I''--j'. - .. -" -- .... -	 -'- --,----..1--·-·-1..·-..1---..·1·---..1-..-..1..-..·1-..·-2 I a 1 ......._._ ...._... ____...__... __ • __ ....... H 

Sitlidoln ,lr;Jlo,,, (liyllt-lIh,,1i III 3 ::::::1:::::: 1--'--3' L::::: 2 a _. ___ • -._._, __ '''' .-____ ----.......- ..-.-- P:i
j''"l'uruHl ...J1. ~. . _ . . . ft 3 

~ 

Sirlit/(,/u -1' .•.,. ______ .....__ ,I 1 ._._.. 2 .._. __ ....._ ._._...._._. __ ._.. t;:J 

MODut,lII.ldlll': 
~\J'on(tlliJhl u:1Hricn:w A'l~I(i. _~"~ .. ", ..... ~ 

. .. ......__ •___ ._ ....._. 1 •_______•__ ........__._...______.._..........._..._. __
IIr't]Jrrd;:lOlUS ruJlpfff Ld"tJnh,.~_ ... ~~ 	 31 .... "1'-----1' ..·..·1·---..1--....1..·..·1·-..--1--·---1 ..--..1..---·1-··-.. '-....-,-.... 1----·- ~ 
J~at':rid,uJll :-p ._~ .. _...... ~ ... "' ............ ~ ... 4"_ :2 .~ __ M~I"'~~_ • 1 ~ .. ___ .. ------ --.-,..- ------ ------ ------ ------ ------ -_._-- -_ .. _-- -----

CU('ujl!il(\: 

Silrall",~ im/Jf!l;,t T.r('nutt' ................. "~,, 
 .. -2·Lorn.op'.!f'tUS M;JJt,'t(lllN~ (Sn~') _•. ...... 

~- 1 1."---1''''--1'''--'1' --·.. 1--·.. ·1....·.. '..·..·1·-..-·1---·-·1-..·-·1--·---1··..-·1·---..1-·--·-1"--"'-"'-'1--"--
I.ar7r.QphloWS ,p........ . 	 .j ....., ::::: ::::::::::: :::::: :::::: 5:::::: :::::: ---.j. :::::: :::::: :::::: :::::: :::::: '--'j' :::::: :::::: 


Erot"lhlnr: 

.LarlgllTin mo ,ardi Lntrrill~ .•. , .. , ..... 

1,01lyllri.1 anUlls/. la (1\(';\U"oi,) '" 1 I "' __ 1 1 1· .... ·1..·..· " •• 2' C::: I::::::C::::1::::::1::::::\::::::1::::::I::::::I::::::I::::::1::::::1::::::I::::::C::: c,..,

LeConte._____._.._____• h._________ • ______ 0 ______ 1_______ 1.. _____ 1... _____ ' ___ ....... ' ______ 1______ 1............. ' .... ___ .. , __ ........ 1...._ ...... • ...... _ ..... 1__ ..... __ c,.., La7iYllrin anglls/ula ,'or 1'u/chm :I.~::~~ .::::: ::::.: :::::: 



~TABLE g.-Insects, spiders, and mites collected by airplane, according to altitudes, Tallulall, La., August 1926 to October 1931, inclusive-Con~ 
JoI:>. 

TOlnllnSOels CoJlecled nt. altitudes oftaken

I a
Order, family, genus, and species 20 50 100 200 300 500 600 1,000 fcot 2,000 feet I 3,000 fcot 4,000 5,000 foot $.)\·er; l:Q1 400 

Dny IXightl feet feet. . feot feet fcet feet f!lot. feet ---- feet '~~~r ~I 
~ 

----------------1. __ (dny) (dny) Idny) (~ny) (~ny)l(dny) (J)~ght) (dny) ~n~·Il'\igbt Dny l'\ight Dny IXlght ([~nY) Dny l'\ight (dny) '"' 
~ 

('o!eoptem-('ontfnued, l\lLm' Num· Nu",- NII"'- Nltm- NI!11l-1\U71I- NtLTII' l\u",- N1I1II- _'\tt7n- NU11l- N'L11I' NU11I' NUIn- Num-l\'u1II- Num- NIL11l- NU11l- b:1 
Cryptophngidno: ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber 

1 ~ 
t;:jm~g~~~~~:~f!m~~~~~~ --"] !::T ~~~~~~ :~~~~~ ::::;: :~~~~ :m:: ::::::: ::H:::!: ,----!- :~~~~~ ~~::~ ~~::;: :~:~ ~~~: ~~~=~f.~~t ~~:~~~ ~ MyC<'tophngirJne:

T!Jphata 31ercorea (Llnnaeus) _________ _ 2 1_____ .1 ... _____ 1__ ...... __ 1_____ _ 2 1... _____ 1.. _____ 1_.. _____ 1_.. ___ .. 1... ____ .. 1.. ____ .. I~ .. __ "'" 1______ 1______ 1______ 1______ 1______ 1____ .... 1------
0> 

Co!ydiidne: "" 
~~:~a~~~~:!~~~~~~~~~~~~~:::::::=:== ____~- ~~~~~~ ::::~: =::::: :::=:: :::==: :::::= =::::: :~:~~~: :::::: :===i: :::::=1::=::= :::::: ::::== ::=::: :::::: ::::== :::::: :::::: 

.", 

~ Lnthrldiidne: 
~ 
tJ~g1gif~~~~;i~~~~~~~~~~~~~~~~~~ ----~- ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~:~~~~ ~~~~~~ ~~~~~~ :::~~~: ~~~~~~ ====i: ~~~~~~ =:=:~: :~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ t;:j 

gJ;I!c:;~~ftr,i;;;a-piciii(LCConiei-::::= 5g ____ ~_____~_ =::::= :::::: 2~ :::::: :::::: _____ ~_ :::::: ~ :::::: .___:_ =::::: :::::: :::::: :::::: ___ .~. :::::: _____ ~ ~ ].fdanophlhal11la dl.!tinguetlda (Comolli) ______________________..______ _ 4: 1____ 1 ______ 1_____.... 1______ ______ 1 _5 1______ 1.. _____ 1______ 1______ 1.._____ 1___ .. __ 1____ --1----- ..... 1______ 1______ 1-----_ o 
]'Jdn7lOphlhalma caricolli3 (Manner- t:jheim)______________________________ _ 9 1______ 1______ 1_______ 1______ 1 214 191 1------1------1------1 ___________ _ 10 ______ ______ 18 ___________ _ 1 1 1______ 1 1 1------1______ 1 1 1------1------ :.11 __ - ________ • __ • __ .•____ • _____ ••________________ _lIftlanophlhalma sp __________________ _ ]) 

Lathrldlidue, undetermincd spp_____ _ 5 1_____ .. 1.. _____ 1______ 1.. ____ _ 5 o 


l'halncridne: ~ Pha/acru3 sp_________________________ _ 

Slilbu3 SP____________________________ _ 
 * ___________________________._. _________________ • __________._. ______ ______ ______ 1 ______ 1 _________________ _ ~ 1______ 1' -----1-- -- --1------1 2 ____ --1------1-- -----1------1----- -1'-----1------1' -----1------1·-----1------1------1------1------ §S 0 ______ ______ ______ 5 ______ ______ 0 ______ 2 ______ 1 __________________________________________
Phaillcridne, undetermined spp______ _ 1 

Coccinellidne: 7 ______ ______ ______ ______ 4 ________________________ _ 2 ,______ •_____ _ ~ 
Brumm,. lerminalm Sny_____________ _ 1 1______ 1... ____ • q2 ______ ______ ______ ______ 2 ___________________________________________________________________ ------ ------ ------Scumnll,' loewi Mulsnnt._____________ _ 3 ______ ______ 1 ______ ______ ______ ______ _______ ______ 1 ______ 1 ____________________________________ --___ _ 
P8uiloboro sp___________ , _____________ _ 
SeV11lU3 sp___________________________ _ @

1 ______ ______ ______ ______ 1 ____________________________ • ______________ •___________________________________ ----- 
12 3 ______ ______ 7 ______ ._____ _______ ______ 1 _____ • ___________ • 1 _____________________________ _

Naemia .eriala (Melshelmcr)_________ _ 11 1 ______ ______ 10 _.____ ______ __.__ • _______________________ • ________________________ ------ ------ ----- Co/eomegilla jtluilabri. (Mulsnnt) ____ _ 1 _____ . ______ ______ ______ ______ ______ ______ _______ ______ ______ ______ ______ ______ ______ ______ ______ ______ ______ 
Co/emaegilla flor/dana (Long)---------_ 

1 



Hippodamia eon.tTDW& Guerln_______ _ 101 I 1 I s 1------1··----1. ___________ . 31______1 •1_._ ... 1 1 t 1•••..•_____ •____ • ___ •1 1-··---1------1Cocci nella no.elllno/a/a Ucrbst. ______ _ _____ ______ ________ .___________ ______ _ 1 1----·-1------1 ________ ._____ 1 1------1---·--_____________ ••.•••. ____ ..---- ------ _____ 

Cvclontda munda (Sarl ______________ _ 
 2 1 ______ . _____ •____ • J _______ •____ •• __ •• ____ .__ 1 1 • _____ •• _._ ••_____ • ____________ -_ ••_ -.---- _____ _ 

Tencbrlonidnc:
Triholi/ll/l eas(aneum (IIcrbst) ________ _ 1 I~ .. .. ,"' ... .. .. 1 .. ~ 1 1_____ .. 1............. , .. __ ...... 1_____ ... 1.. ____ _
..... _. 1 ____ _ __ ____

TriboliUm sp______________________ • ___ 1 1 

IIJiPoph/octl.! sp ______________________ • _____ _ -.-. i -I:::::: I::::::1::::::I::::::I::::::C:::c::::c:::
1 

Anobiidao:
Anobiidac, undetermined sp _________ _ 1 1______ 1 ..... ___ .. / ___ ,", __ 1 .. _____ 1.... _ ... __ 

Bostrichldac:Xy/obiops basi/are (Say) ______________ _ 1 IN ____ ... I ___ ...... , .... ,. .. __.. i-f 

Z 
~sca}~1111:,;: ~gi~~~_~~l!~~~~~:::::::::::::1----3-1 i I----i- I:::::: I:::::: 1----2-1::::::1·:::::1 i '1-:::::I :::::\::::::\::::::I::::::\:::::: \::::::\::::::I::::::1::::::1:::::: aAtaen(u.! gracilis (Melshetmorl________ 3 ___ ••• ____ -. ______ .. ____ ;{ ____________ •____________ ..,._ . _____ . ___________ ------ ----,,- -______ ------ ------ ---.--

AlaenlUs sp___________________________ ______ 5 __________________ ._____ ______ ______ 5 . ___________ -_____ •____ ••____ • __ • ___ . _____ ----.- •••- •••----- .---'- 1-3 
~}

Oeram bycidno:
Decles spillo$/IS (Say) ___ •_____ •______ • 1 1ft .. ____ 1.... ____ 1...... ____ 1______ 1.. _____ 1...... ___ 1____ .... 1 ___ .... _1 ______ 1______ 1.. _____ 1____ • .. 1------1--'"'---

Obrysomolldne: ~ ~iJ~!~~:~;0{~~~r~·~~~i~~~I~~::::=::::: r :::::: ::::~: :::::: :::::: ~ :::::: :::::: ::::::: :::::: -:::~: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: ~ 
~~~:%'::,:~~I:;.iiC;,iiis-(Say-C::::::::: 2~ :::::: "'-ii- :::::: :::::: 1~ .::::: :::::: ::::::: :::::: :::::: :::::: :::::: :::::: '-'-j' :::::: :::::: :::::: :::::: :::::: ~ 

-%~~;g:::lfdl(Fnli;:lciusi~:::::::::::::-·T .._.~_ ~::::: :::::: :::::: ----i- :::::: ::::_.._.__ ~_ :::::: :::::: :::::: :::::: :::::: ''''i' :::::: :::::: :::::: :::::: :::::: §{;~~~~gfn;i.;{i:in~r;.,~fiii~-Fnbri(.ius·:: __ ._~_ -'--j' :::::: :::::: -::::: ____ ~_ :::::: ::::::'---j- :::::: .::::: :::::: .::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: 
Diabrotiea duodecimpllnelala (Fnbri·ciusl ___________ • ____ ••••________ ._ IS .10 1 _____ .. 1 .. _____10 2 ~ __ 1 1------1------1------1--·---1Diabrotira rittata (Fabriclus}.___._.___ 0 o i 1::::::1:::::: 2. "' ___ 

51'_'_"12 ___ •• ______ 21"••_____'_1 ._.___ •__ • __ , •••______ ,.
1_ ........ _1 ....


Ceroloma Irijurcala (F.Jrster) ____ ._____ 2 ____ ••••_. __ ._.___ •____ _ 2 I ~ ....... _I ~ .... __ .. 1~_""'_" .. 1.. ___ .... 1~ _____ 1~_ ... ...... I ~ _ .. _ .... 1.. _____ 1.. _____ 1__ .. __ .. 1 ____ .... 1--........ ,------1 ..---- ~ Oediollvchis _'exmaelliaia (lIIiger).______ 1 ._.••. _. ____ .•• ___ . _____ 
Di•• onvcha collala (Fabriclus).------•• - 1 ._.__ , ___________ • _____ _ 

Ul 

AUiea nana Crotch _____ •___._._______ 1 •___• ___ • ____• ___ • ___.__ _••_••. ___ •• ____ • ____._,. ______ •••___ • ____ ••__ ._•••_. __ •___ • __ •____ .•____ • _. __ ._ •__ • __ .... 
1%\~~ ~~~jel)~~~roii\:icr::::::::::::::: ~ ----i- --'-j- :::::: :::::: 2 ____~. :::::: -'''"1" ----.. } :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: 

Z 
1-3

~f.~f;ofrPes·iiei;i_n;i(j;iiiiin~iisi~:::::::: 1~ i :::::: :::::: :::::: 1~ :::::: :::::: i :::::: ----2- :::::: __ •.~_ :::::: :::::: :~:::: :::::: :::::: :::::: :::::: l:Q 
,0____ •••••_.,__Crcpidoriera alrlL-wlrisll!elsheimer ____ 12 __ •__ • ._ 7 _._._ .•__ .. _. ______ ,___ 3 ______ 2 ___________ • _••_. _____ • ____ .,_ ••__• ____._. t;::j 

fifff~{%~~;r~~e:~:~J:f~~T;)::::::::::::: .---~. ::::~~ :::::= ::::~: :::::: ----~- :::::: ::::=: ~:~~~~: :::::: :::::: :::::: ::::~: ~::::: =::::: :::::: :::::: :::::: =::::: :::::: ~ Epi/rlx brel·i. Schwarz._ .• _________ .___ 1 

Epitrix parVllla (Fnbriciusl ____ ••____ • 4 ::::::1:::::: :::::f:::: ~ ::::::1::::::1:::::::1::::::1---'i-I::::::I::::::1::::::1::::::i::::::I::::::1::::::1::::::1::::::
Epitrlx sp_••__ ,_.__ .__________________ 2 

Jlfan/ura floridana Crotch_____ ._._. __ • 7 

Chae/oenema dent/ClLlala (I1liger). ___._ 1 

Chaelocnema eon/ini3 Crotch__ ._______ 3 

Chattoellema pul:earia lIIelsheimer___ • 19 
 ~~~~;f~~j: m~~ _~~~~ J'~~~=:~ --:~~~ ~:~~-- ~:~~- ;:;I :~~~~ :~~l~ :~~~~ ::::;: j~~~~~ ~~~~: :~~~i: )j~~~: jj~~))Chaelocnema sp_ ••_________________ •• _ 73 

1 __________ •_____ .. ___ • __________• ________• ____• ________ •________• __________________• ___• ____• ___ • __ • ___Svslena frontalis (Fabriclus) __________ , 1 C..:J
SV6tena taen/ata Say__ ._.____-.----.. 6 , _____ • 2 •__ .__ ______ 3 ____ ._ •__ ••______•••_____ 1 ___ •__ •_____ •____ • _._._. ___._••_______._._ •__• ___.-.-- CJl 



__________________ 

-- -

~,..., 

TABLE g.-Insects, spiders, and mites collected by airplane, according to altitudes, Tallulah, La., August 1926 to October 1931, incZu8iue--Con. 0:1 

Order, CamUy, genus, and species 

Coleoptera-Continued.
Chl1'somelidne-Contillned. 

1~s~;U~r~I~:.-ru-;b-aiiISllor~.~~::::=:::::
Longitarsus testaceus :Vlelsheimer__•._. 

~ 

Totol insects Collected at altitudes oC
tnken 

~ I 
300 400 500 600' 1,000 Ceet 1 2,000 Ceet 1 3,000 Ceet 14000 1 5,000 Ceet lover @ 

N f~et feet feet feet Ceet Ceet feot Ceet feet feet !;;;oJ 
1 1 1 

"0 50 100 200 , 5,000 

Day I, Ightl(dnYll(duY)\(dnyJdaYll(daY) (day) (nIght) (day)i Day INIght Day INight Day INIght (day) Day INIght (day) ..... 
1__• ____' __1__1__1__1__1___1__1__1--1--,--,--,--,--,--,- 

1 1 ~ 
!\TU1/I' NU1/I' N1t1/l' NU1/I' N1t11l' NU11I' NU1/I' NU1/I' NU1/I' NU1/I·INU1/I. Num· NU1/I' Num· NU11I' Num· NU11I' Num· Num· Num- to

ber ber ber ber ber ber ber ~er ber ber ber ber ber ber beT beT beT ber beT bOT 8~ :::::: :::::: :::::: :::::: f ::::=: ::::== :::::=: =:=:=: :::::: :=:=:: ----i- ::::=: :::::: ::==:= :::::= ----.- ------ ----- t"
209 32 1 ...... 139 ...... ---.-...-.-...--...' 28 ..--.. 7 --._.. 1 ._.._....._.. ""i' =::::: :----- t;j 

~ 
!;;;oJ 

0> .... 
Co> 
~1~~t~t~J~;f,~~ '1 ~~-~ ~~_'~ ~~~,~ ~;=-;~ -:::1: ;~;;;~ ~;~~~~ ~:__'- ~~;;~: _;} :l~::~ ::~~~~ ::~:~ -~~'~ ::~~: :l~::: ~:::: ~:~l ::~!=-

Bruchidne: 
Aca'llthosc,lities albo(.w/elllltus (Horn)_. 
Aca'llthoscrlide. C011lpressicornis (Schaef·

fer) _. __ .•_..____......____ -- •• ----•. 
Aca1.illOscrlides bisignatus (Horn).___ __ 
Acanthoscelities hibisci (Olivier) •• ____ __ 
Acanthoscelieles mbmutiws (Sharp) __..

• AC~lIthosCflides ,p__•_______ . _________. 
},fegacerus sp. (nenr impiuerl·.~_..._·· 

Anthribidno: ' 
Brachylarsll.! t'.stilus I..eConte._____•__
BmehY/llr.us sp.._._____•___ ._._._..__ 

Curculionidae: 

~gi~~ ;:,~~!!~~~~~_~_e~::~::~e.r_--::::::::I
Hyperodcs sp.___ . ____..__....._____••_ 
Smicronyr 5p•._...__... __ ........_..__ 
Stenopelmns m/inaslls GylienhnL._... 
TanysphVTIls lemnae (Fahricius)_... .. 
Thys"'II0ellemi., 5p__....__......._. __ .. 
Tvlopiems pallidlLs LeConte.......... 
A nthonomu8 grandi. Bobeman (fe·

m9les) ._•. ____.._..__•.. __.••____... 
A'II1IlOnnmU8 ura1l'iis Boheman (maio). 
.ll'11lho'llomu. atb,pilo8US Dietz....... __ 
Bari. aerea (Boheman) ._ ...._......___ 

~ 
2 1 ______ / ______ 1______ 1_____ _ 1 1______ 1______ I _______ 1______ I - ----- 1-_____ I ______ 1______ 1______ 1______ 1______ 1 ...__ .....___ _ 

~ 
t;j 
t;j 

~I~~~~;~~~~~~~~~~~~~~ 
I::j 
o 

~ I::::::1::::::I::::::1::::::1'---i'l::::::1::::::1:::::::1::::::1--"i'l::::::1::::::I::::::I::::::I::::::I::::::I::::::,...___ ..____ _ > 
51._____1_.___.1....__1__.._.1..._._1 ...__.'._.._.,..____, .... _. ~ 1 _____ • __ .._______• ____•••____ • ______ ..___ • ______ ._.__• 
2 ________• __ ••_..__ ....____• __• __ • __ • ______________..__ 1~ ~ I----n:::::: Ii !--"i'I=:::::I:::::::I:::::: a

21 ..·___1·..·..1..____1__ · ___1__ ·_..1__ ....1·__.. ·1..·_.. -1 ......1 4 ..._........._.___ .... ____._.. __.___ 4 __.... 1 
 .._-_., ...... ,...._-'.---.. 1...._.' ...--.,.._-_.,---_•• ,._._-
14 _____ • __ ......_... ____ •• 8 ...... "_"_ ... _._....... 4 ~ 
7 6 .._._••__ ...._••_. 4 _...__ • __ .__ <I -_._.. 2 2' t :::::: ._._~. t:::: :::::: :::::: :::::: :::::: q 
1 1

1 1______ 1______ 1_______ 1_____ _2 1 ~ 
121 1I 1I'---'-j--'---j---'-'j 6j ____._j___....j______ j 2j 1j 3,__.___,..__..,__.__.,._____,..__._,..____,___.__1 ___._. _...____ •••_ ._.__ • ...... 1 - ..___ --.......---....--. ----..._....."_" ...._. ______ ._. __ • _____ • ____ • ____ __ 


l~ :::::: --"4' :::::: :::::: ~ :::::: :::::: ::::::: :::::: ··"i· :::::: .... ~. :::::: :::::: :::::: :::::= :::::: :::::: :::::: 

http:BmehY/llr.us


____________________________________________________________________________________ 
Baris ~p______________________________ 3 ____________ 1____________ 1____________ 1____________ 1 314 ______ 1______ 1_______ 1______ 1______ 1______1______ 1__----1------1------1------1------1------1------_
Centrina&pis plcumnus (Herbst)_______ 4 ______ ______ ______ ______ 1 _____________________________________________________________ - _________________ ------Anacenlrinus validulus (Casey)________ 1 ______ ______ ______ ______ ______ ______ ______ _______ ______ 1 ______________________________________________________A nacenlrinU3 blandilU3 (Cosey)________ 1 
Anacentrinus deplanatll., (Casey)______ 1 
Sibariops con/lI"a (Bohoman)__________ 1 
BarimM ClLrlicollis (Casey)____________ 4 2 1=:==== I:=:== =I:=====:I::==== 1---- j-I==== == I======I====== I===::=I==== == I====== 1----i-I======I====== Auleults nebulosis (LeConte)__________ 1 

======I====== I:=====1======1____~ _I ====:=1== ::==1=:=====I======1----j-I:===== I======I====== I======I======I====== I====::I== ==== I======g:j~~~~~~~~~ ~~i::ti:L.,~eo~~~:~==== ! \---- __ 1___ ---1------1---- --I 41 ____ --1------1-------1------1----- -1-- ----1------1------1------1------1------1------1------1-=---= .... 
!2lTuloderma a.rea (Say)________________ ______ ====== ______ ______ 1 _________________________________________________________________=_===_g~~o~~~~~;t.:e~r,j~~eu:.-L.i(,_oiite====== ______ ~ ======1 ====== ______ ____~_ ----ii-______ ====== ==-===______ ======= ====== ~ ====== ====== ====== ====== ====== ====== ====== ====== _ gj

PJotypodldoe:
PlatllPU3 quacIridentatus Olivier (maJe)_ 1 1 ______ 1 ______ 1______ 1 _____ _ 1 I______ 1______ 1_______ 1______ 1_____ -1--- ---1------ 1------1------1------1------1 ______ 1______ ,----- ~ Platupus C011l110silllS Soy_____________ _ 2 1______ 1_____ _3 1 JIlScoJytidae:
Leperisinus aCllleatU3 (Say) __________ _
HIIPothenemlls sp____________________ _ 

1
Gnatholrichus maleriarius Fitch ______ _ 3Pitllophthoru" rhois Swaine___________ _ 1 ~ 
Ips a!'ttlslls (Eichorn) _________________ t:=:I 

10 

5 

~~~~~m~~~~~ ~~~~~~ ~~~~~~ ----~- ~~~~~~ ~~~~~~ ~~~~~~~ ~~~~~~ ~~~~~~ ~~~m ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~[~~~ 
rn 

1Xvleboms pecanis Hopkins____________ 4 ______ ______ 3 ___________________ ------ 6 1 1 1 ------ ------ 1 ______ 1_____ _ j}lScolytidoe, undetermined spp________ _ 33Coleoptern, undetermIned spp___________ _ 907 259 1 12~ ~ ====== 58; ----3-.====== ---213- ------ nI 30 2~ 9 Ig ----ir--ii- If ----ii- ----iii ;..
~9821 6 12.232 9 2 680 519 1 120 1 161 26 12 4 51 16 32 tl 

Neuroptera:
Sympherobiidae: ~ 

Sumpherobiu& amiculu,' (Fltch)________ 1 3 ,______ 1______ 1______ 1______ 1______ 1______ 1_______ 1_____ _ 1 2 1______ 1______ 1_____ _ 1 1______ 1______ 1______ 1_____ _ 

1-3 
...... 

Remcrobiidae: t:=:I.l'>ficromus sp__________________________ 1 3 1______ 1______ 1______ 1______ 1______ 1_____ _ 3 1______ 1______ 1______ 1______ 1______1 1 1------1------1------1------1------ rn1 ______ ______ 1 ______ 1 __________________ ------Hemerobiidao, undetermined spp_____ 1 2
Chrysopldao: .... 

!2l
g:~~!~~~ ~~~l~~~ ~~r-~JbiCo~;'-i8-Fitcii== 1 ~ ====== ====== ====== ~ ======1===:== ~ ==:=== ====== ____~_ ====== ----3- ====== ====== ====== ====== ====== =====: 

~ 
~~:!~~;~~i;~~~~~~;~ -:~:: ----:- ~;~=~ ==::~- =:~::; :;:;'; ;_=;~; -;:::_ ::=::: ~;~~~ ~:~: :;-;~ ~~:~=; ;-;;; ::::~: ;;~; =;;;; ;;;=; ::::;: ;-;=-: 

~ 

Totnl_____________________________ 1 10 1 2~1------1------1------1 51------1------1 81------1 21 91 ______1 41 a 1 41 ______1______1 1 1------
Trlchoptera: I 

Leptoceridae:Oecelis sp____________________________ _ 1 1______ 1______ 

Trichoptera, undetermined spp______ _ 2 ___________________.. ____ 2 _____________________________________________________________ -----_1 ______ ______ _____ _ 1 1______ 1______1_____ -1------1------1------1------1-------1------1------1------1------1------1------1------1----- 1 1 

TotaL____________________________ I__3 ______ ______ ______ ______ 2 _______________________________________________________ ====_1_ ==== 
~-/-/-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1

--==============---------- '-l 



C'J.:)TABLE g.-Insects, spiders, and mites collected by airplane, accordi11g to altitudes, Tallula!l, La., August 1926 10 October 1931, inclusive-Con. 00 

I Totallnsectsl Collected at altitudes oC
taken 

~ 
Order, Camlly, genus, and species @

20 50 100 I 200 I 300 I 400 I 500 I 000 11
,000 Ceet I 2,000 Ceet I 3,000 Ceet 1'1,000 I 5,000 leet I~~8~ 

Day Nlghtl feet feet Ceet feet feet feet Ceet feet feet feet ~ (day)l(d(ly)l(d8Y) (day) (day) (day) (night) (day) Day INight Day INIght Day INight (day) Day INlght (day) 

---------------___1_-1--1-_1--1--1--1 --1--1---1--1--1--1--1--1--1--1--1--1--1-- ~ 
Mecoptera: Num-INum-INum-INum-INum-INum-INnm-INum-1 Num-INum-INum-INum-INum-INum-INum-INltm-INum-INltm-INum-1Nltm

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~Panorpidae:Panorpa sp___________________________ 3 __________________________________________ ------- ------ ------ ------ ------ ------ ------ ------ ------ 3 ------ ----- 
=1=1=1=1=1=1=1=1=--=1=1=1=1=1=1=1=1=1=1=1= ~ Lepidoptera:

Pleridae: ~ Colias eurutheme DolsduvaL__________ 1 1______ 1_____ -1-- ____ 1__ ----1- ------1- - ----1--- - --1-- ----1------1------1 ______ 1__ ~--- 1~_____ I ______ I ~_ ----1----- !2lNymphalidae:
Phuciodes tharos Corm marcia Edwards 1 1__.-.'1'-" -'1-'"--1-''-'-1'---' '1-'--."1--'--'1--'---1-'---'1"-'-'1------1--··--1-- '--'-1--'---1-'"--1--'"-1--'--- Cl>
Junonia coenia (Huebner) _____________ " ______ 1______ ______ ______ 1 ------ ------ ------- ------ ------ ------ ....---- ------ ------ ------ ------ --- ..-- - .. ---- ----- .. 

Hesperiitlae: " e.> 
~Epargureus titurns (Fabricius)_________ 

Antigonus nessus (Edwards) __________ 11 ...___ 1 __ .... __._....-.-- -.--.. --.... --.---- ---.-- -----. --.--- ..-.,- -.-.-- ----...--.-- .----. ---.-- .--.-- ----..
Hesperia leonardus Harris_____________ 1 __••__ 1 ___••_____•.•----- ---.,. ------ '-'--" -.-.-- ------ .•-.-- .----. ---.-- ••--•• ----••••---- -----•••-.-- ----.- ~ 
Lerema accius (Abbott and Smith) ___ _ 

1__"'-1------1-- '---1--.-.-1------1-.--. '1-'" --I····"'1 1 ,-- ----,-. -. '-1-'----,-.----,-..--.,..----,--.-..,--.--.,-.----,--.--
1 __•• _____••. ___•• __ • __•• 1 


L ..rodea eufala (Edwards) _____________ 1 ___ ._••__________• _._... 1 
 ~ 
Syntomidae: t:I1 1______Cisseps fltlvlcollis (Huebner) _________ _ 3 1______ 1______ 1______ 1_____ _ t;I 

Cissepsfulvicollis (Huebner) female__ _ 1 i I::::::1::::::1::::::1::::::1::::::1::::::1:::::: 

Noctuidae: ~ 
_ .. ____ 1----__ I ______ 1______ 1______ 1______ 1______ 1-_____ 1______ 1---- ..-1---..:--Beliothis obBo/da (Fabricius) ________________ 

Laphyyma fruuiperda (Abbott andSmIth) ____________ __________________ 1 5 1______ / ______ 1______ 1______ 1______ 1_____ _ 4 1______ 1_____ _ 1 1______ 1______ 1______ 1-_____ 1______ 1______ 1_____ _ ~ 
Laphllgma frugiperda (alive) _________________ 11
Eublemma obliqualis (Fabricius) ____._. _.____ 1 1 
AWJrapha brassicae (Riley) ____•••____.,.__ 1 
Alabama argil/acea (Hnebner) ••____.__ 3 19 

1 ::::::I::::::I::::::1--" i-I::::::I:::::: 14 --..--, ----i'I---'fi'l::::::I::::::1-'--i-[:::::I::::::I::::::C::: I:::::: ~ 
Tetanolita munesalis (Walker) __••••_•• ____•• 1 1 a 
Ommatochila 111undula Zelier_. ____________•• 1 1 
Bom%cha sp____._._______•__ ••••_.___•___• 11 ePlathupena scabra (Fabricius) ••_._.____•__._ 1 
Noctuidae, undetermined spp___••••______•• 

1 
4 3 ::::::I::::::1"-'i'l::::::1::::::I::::::I::::::I::::::I::::::I::::::I:::::: q 

Geometridae: \'l:I 
Geometridae, undetermined spp•••••• __•___ 2 1______ 1______ 1______ 1___ .. --1 ______ 1____ --1 _____ --1------ 1------ 2 1______ 1______ 1______ 1______ 1______ 1_.... ___ 1____ .. _1 ____ .... t;I 

Pyralidldae:

Nomophlla noctuella (Denis and Schif· 


ferm iille~) .,--.:---- '---' .--••-.-•• __I 1 \---.--1'--'-'1---'-'1--'"-1'-'"'1--''-'1'--. '-1----'--1-'" "1---'-'1'-" "1'-'-"1-"-'-1 1 ,--.--'1-'--'-'--'-'-1---'-'1'-"'~~;g~!U;r~:::d~I~,(g~:=~~::::::::::: :::::: ~ :::::: :::::: :::::: :::::: :::::: :::::: ~ :::::: :::::: '---4" :::::: :::::: :::::: __ ._~_ :::::: :::::: :::::: :::::: 



~t~i~~f;~~~~~~~~~~~~~~~~~~ ====i= ~~~~!~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ;;;;;~; ====~= ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ====~= ~~~~~~ ~~~~~~ 
Pterophorldae:Plerophoruslenufdaclvlus Fitch_______ 1 ______ ______ ______ ______ ____________________________________________________________________________________ _ 

t1~~~1~;:ftl~tundeteriiiinedSp====== ____~_ ----i- ====== ====== ====== ____=_ =====: ===::= :::=::: ====== :===== ----i- ==::=: :===== :==:== =:===: ==::== ====== ====== :====:Cosmoterygidae:
Cosmoterygidae, undetermined sp ____ ,______ 1 1_____ ... 1_ ... ____ 1______ I __ .. ___ I _____ .. I .. _____ 1.. _ .. ___ I ______ 1______ 1______ 1_____ _ 

Ln,ernidae: I-<Cosmoplervx spp ___________________________ _ 2 1______ 1______ 1______ 1______ 1______ 1______ 1_______ 1__ ..___ 1_____ _ 1 , _____ _ Z
Oelechlidae:Arialolelia sp. ToseosllJJusella Clemens?_ ______ 2 ______ ______ ______ ______ ______ ______ 1 ______ ______ • ________________________________________________ gj 

~g;~~~!~~ag~~;~;\~~~';~~;~~a=~~;;;:=:== ~ ====i= ====== ====== ====== ~~~~~~ :===== ====== =:===i= ====== ---T :===== ====~= :===== ====== ====== ====== ====== ====== ====== 
Ul 

GelechHdne, undetermined spp_ ______ ______ ______ ===:== ===:== _________________________________________________________________~f!hg:::e~r:11~~f~II~CiI~~~~~~=========______ ----i- _"__ 2~_ ====== ======______ ====== ======______ ______ ______ =======2 ====== ====== ____=_ ----i- :===== ====:= :====: =====: ====== ====== ======_ 
Blastobnsidae: ~ 

lTolocera spp__________________________ 2 1 .______ 1______ 1_______ 1_____ _ t;;l. 
Olethreulidae: 

Olelhrwles ceapitana (Huebner) _______ 1_____ _ ffiEpiblellla .• Irenuana (Walker) ______________ _ 
oIyphipterygiidae: == == == 1====== 1======1==== ==1== ====1== ==== 1-----i-I== == == 1== == == 1____ ~_I == ====1 == ==== 1====== 1======1==== == 1======1== ==== 1====== 

Glyphiplergx impigriteila Clemens ____ _ 1 1 1______ ______ 1 _____ _______ 1 ______ 1 

Oracilarlidae: ~ 
Neurobalhra slrigilinilella (Clemens)___ ,_____ _ 

Scythrididne: 1 1__ ----1------1------1-- ----1---- --1------1----- -1- -----1------1"--- --1------Eupermenia sp________________________ ,_____ _ ~ 
- - ---- 1- _____ I ___ .. __ 1______ I .. ____ .. 1______ 1_______ 1_ .. ____ 1_ - ____ 1_____ -1_" ____ 1__ -- __ 1_':,____ 1______ I ______ 1_____ _ I _____ _ 

Lyonetiidae: ~ 
Bedellia somnulenlella zeller·!..________ I_____ _ t;;l

2 ______ ______ ______ 1 ______ ______ 2 __________________________________________________________________ Ul 

Tineidae: I-< 
Bucrulatrix sp_________________________ 1 ~ 1------1------1---___ 1______1______1______ 1_______1___ ---1------1------1------1 1 1------1------1------1------1------'1------
Tinea sp_____________________________ _ 1 1______ 1______ 1______ I -----_1_ .. ____ 1______ f _____ _ Z

Nepticillitiae:NeptiCltla sp _________________________ _ 2,______ ,______ ,______ ,_____ _
Lepidopterolls iarvao ____________________ _ 2 _______________________ _ 2 _____________________________________________________________________________________ 

HI 42 _________________ _ 2 _-----1------1-------1------1------1------1------1------1------1------1------1------1------1-----l\Iicroiepidoptcra, undetermined spp_____ _ 4 

1
______ ______ 32 ______ 6 6 4 2 2 ______ ______ ______ 2 ______ 

Lepidoptera (undetermined adults) ______ _ 23 39 2 ___________ _ IS ______ ______ 28 ______ ______ 6 2 2 1 1 ______ ______ 2 _____ _ ~ 
TotaL._________________________ .! 751 150 1 51--1'''1------1 361------I-----f 1051 21 121 31 I 12 1--51 61 21 ______ 1 1 1 71 _____ _ ~ 

Hymenoptera:
Braconidne: 2 , ______ ,______ ,______ ,_____ _l\.ficrobracon oetechiae (Ashmead) _____ _ 2 1______ 1______ 1_______ 1______ 1______ 1______ 1______ I -- -- __ I .. _____ 1______ 1______ I ______ 1______ 1_____ _ 

l\.Iicrobracon pgralidiphaou8 Mllesebeck_______________________________ _ 

l\.!fcTobracon mellilor (Say) ____________ 

.Microbracon platgnolae (Cushman) ___ _ 

l\.ficrobracon punclalu8 Muesebeck ___ _ ~ I: ~ ~:~~1----~-I======1 ====== 1---T1===== =1 ======1:======1====== I~: ~~~~I======I=====:1::~~~~ 1== ==~=1===:==1======1~::~~:1=====:1:===== C>.:IMlcrobraoon sp_______________________ _ 1;019 ====== ====== ====== ====== ~ ====== ====== ======= ====== l ====== ====== =:==== ----2- ====== ---T ====== ====== -----i 

8 



TABLE g.-Insect8, spiders, and mites collected by airplane, according to alUtudes, Tallulah, La., August 1926 to October 1981, inclu8ive-Con. ~ 

Total Insects Collected at altitudes oftaken 

; ~ 
Order, fDmlly, gouus, and species 11

19ver00 I 200 I 300 I 400 I 500 I 600 ,000 feet I 2,000 fent I 3,000 feet /4.000 I 5,000 feet20 50 1 f t 0,000Day Nlghtl feot foet feet feot feet feet feet feet ee feet 
(dlly)l(day)l(daY) (day) (day) (day) (ulght) (day) Day INlght Day INight Day INlght (day) Day INlght (day) 

---_____________1__1__1__1__1__1__1__1__1___1__1__1__1--,--,--,--,--,--,--,- 

Hymenol,tera-Continued. NlIm' Nlnn- NILln- NILm- Num- NIL7I1- ]lrum- NIL111- NILm- NUm- NIL7I1- NUIII- Nllrn- Num- Num- Num- Num- Num- Num- Num· III
DraconldDC-CQlltillued. ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber 

~ 
t2f~~~~~;l~~~:..~~ ---j- ~~~~i~ ::-~~: ~~~:~~ :~~~: ::::l: ~_:~~~ ~~:-. ~:~~~~: :~.~: :::::~ .~:;~; .::~~. ~~:.~ ~m·~ ~~:.:..~:~~: -~~~~~ :~~~:~ ~~~~ 
t21

EcphVlu8sp __• ______ ._ ...___ •• ___ ._.__ 1 ______ 1 ________________•• ___________________ ------ ------ ---- ____ • _________________________________ . __ • ____• __ • 

...'" ~~ri~ff~;~~~~e;;.~:~~~=(~~~~;~;~'~=::::: ----;- ____~. :::::: =:=::: ~::::: -- -~. :::::: :::::: _____ ~_ :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: ~::::: :::::: .."', 
~¥~~~;g~::sJ~~I;;;~~~~~;~=~~=:::::=::: ____~_ ====i= :::::: :::::: :::::: ____!_ :::::: :::::: =====;= ::::=: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: 
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Ambl~lelr,' III77lidifrons (('r~s,on)...... 
A11IIJIyttles sll, ncnr humi/i., (Pro· 

'"Bill'Ill'r)"" __ •••••••••_............__ 
A mblv1rlt3 sJl ..... __•••••.•••_. __ •••• 
l'hyoade /L01l SJl •••••••••_._ •••••__•••,. 
Aeroluta aieliae Ashmcuu••••••••••.••• 
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TABLE 9.-Insects, spiders, arid mites collected by airplane, according to altitudes, Tallulah, La., August 1926 to October 1931, inclu8ilJe--Con. ~ 

Total Inserts Collected at altitudes oftaken 

I 
~ 

Order, fRmll~', genus, and species 1 
20 I 50 1 100 I 200 I 300 I 400 I 500 I 600 1 ,000 feet I 2,000 feet. 3,000 feet I 4000 I 5,000 feet lover 

Day INlghtl fcet feet feet feet feet foel foet [eet reet 5,000 
(day) (\IIY) (<lilY) (day) (day) (day) (night) (day) Day INlght Day INlght Day INlgbtl(day) Day INlght (~e:~) 

' __' __' __' __' __1__' __' ___' __' __' __1__1__,__, __,__,__, __,__ 

Hymenoptera-Continued. Num- Nltm- ,VItIR' NUIII- NUlIl' NrtIR' NIlIII' NUIR' Nu",- NlLm' NU1II' Nltm' Nltm· NIIJ,I- Nltm' Num-INILIR' Nltlll' Nllm' Nltm
!chncumnnidne-Cllntinuod. be. ber ber ber be. ber ber bcr ber ber ber ber ber bt. ber ber ber ber ber ber 

Il'milt/t~ sp •• __ ••••••__ •• _........... 4 •••••••••• , ••••••• _"'" :l •••••_ •• , •••••_••••••••-- •••••••••••• """ •••••• 1 •••••• _•.••••",._ •••••••••, •• 

~~v.!i1~1?:1::li~)j.~r~:~~~!~~~~:~~~~~~~~~~~~ 1::==:= ====== :=:::: :::::: ~ :::::: =::::: ::::::: :::::: ::::~: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: !
Iioplocrvpl"~ incerlu/u. Cushmnn••• _. 1 ••••_•••.•,. _•••••••••••••••, .••••••."'" •••, •._ •••••• 1 .••.••.•••._ ••••••••••, .•••••••••••••..••••••••••_.,••
Dinptlimorpha nendill Cushman•• _.... t _._••• _•••.• _•••...•••_••••••, ...._..........._................____ 1 ______________ .. __ ""__ . _______________ __ !2l 

Derocenlru& 1IIIleilen/us (Cre~son)...... 1 ______ • __ • _______• ________________________ -...--- .....- ........---- ..__.. ...... 1 ....._ ..____ ...___ ..____ ...__ • 

Zag/vplus incnmp/(IIU (Crosson)._.___ I 1 .._... __ " __ .... __ ''''__ ..---- -- .......---- --........-- ...... ' __ '" _, __ " ....__ ..__ .................__ • 

0> 
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~~:&~~~~t~::~:t:~~~~~'=~~~~~~~::::::: ~ ====~: :::::: :::::: :::::: ..--~. :::::: :::::: :::::i: :::::: :~~~~: :::::: :::::: ::::i= ....~- :::::: :::::: :::::: ::::i: :::::: 
tI> 

Ortho('t'ntrlnl, undetcrmined sp....... 1 ...._______ • "'__ ' ____ •• 1 .. __ ....---- ..----- ---....----- .---.. ------ ........____ ...... " __ " ..__ .. __________ __ ~ 
~l~~d~t~~ne~~~~~~~~~l&~(~~~~~\~~,ii::::: i :::::: :::::: :::::: :::::: :::::: :::::: :::::: ::::::: :::::: ~ :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: 'f1Cvmoalun sp... ___ •• ___ • ________ ...___ 1 ____________ _____ •__ ." ___••• __ •_________ --' __ " .-.--- ____ .. ______ ______ ______ 1 ____________________________ __~ 

t:! 

~w~~:1~EiJ~1htC[~~~~~i~:;~~~~~~):=:== 1:::::: :::::: ::=::: :::::: ~ :::::: :::::: ::::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: t;:j 

Neopri.,tomllrtl&11Ielleus Cnshnmn.____ t • __ • ______ ._ ______ ______ 1 ______________..___ ._._______________________ •_____________________________________ ._ ~ 

i 
of~:~gfl':.:::~ ~~;i/~iiiCrcsson:::::::::=: r ____=_ :::::: :::::: :::::: 1:::::: :::::: _____ ~_ :::::: ____ =_ .. __ ~_ :::::: :::::: :::::: :::::: :::::: ____ ~_ :::::: :::::: f:j.Muochoru.'sp____________________________•• 1 __________ •____________• ____ ._ ______ I ______________________________ •__________________________________ _ 

~~~~:Ifl~':p~:::::::::::::::::::::::::: ----3- ~ :::::: :::::: :::::: '--'3' :::::: :::::: ::::::: :::::: :::::: :::::: :::::: l =::::: :::::: :::::: :::::: :::::: :::::: 
~~~T:~w~,~:\~~dcicriiiin-e-(isi)I;:::::::: ~ :::::: :::::: _::::: :::::: ------ :::::: :::::: ::::::: :::::= --''2' :::::: ~ :::::: ----i- :::::: ~::::: :::::: :::::: :::::: 

Dlupriidnc:Be/yla ruqo&Opeliolnta (Ashmcad)______ __ ____________________ ._ 1 ______ • ________ • _________ • _______________________________________________ • _________ __ 
Acilfstn sp_. ________ •••• __ .... _______ • _____ • ________ •_________ .., .._____________ ••• ______•_________ ._____ 2 ______________________________________• __ _ 

Xenotoma n. sp. near pctio/ata Whit· qtaker_________________________________ .___ 1 _________________________ .____ ______ 1 ____________________________________________ •___________________ __ 

Xwoloma n. sp. ncar meqapladn ~ Ashmead___________________________ 1 ______________.___ ______ 1 ______________• ______ •_________________________________________________________ •• __ __ 
Xrnoloma sp__ • __ •________ •___________ ._____ 1 __________________ ._____ ______ ______ _______ ______ ______ 1 ______________________________________ • _______ __ 
Bt/vlinat. undetermined spp__________ 2 1 __ • ___ ._____ ______ 1 ______ ______ _______ ______ 1 1 __________________ .._________ • ________ • _______ __
Phaenoprin sp_____________ .___________ 7 ______ ______ ______ ______ 5 _______________________ .. 1 ______ ______ ______ ______ ______ ______ ______ ______ 1 
Gale.II' sp__ •________ . _____ •____._____ 1 ________________________ • ___________________________ .__ 1 ______ • ____ • __________ •• ____ .. ____ ...1. _____ ••____ •••••• 



Lora/ropa sp•••••••••••••••••••••••••• 

Paramt&!tl~ ~pfno8U" Ashmend••••••••

Para me3ill.! sp. __ ... ___________________ _ 
Aparamt8ill~ sp .•••••••••••••••••••••• 
'I'rkhopria pO/Jenoe! Ashmcnd ••••••••• 
Trichoprill Sp••.•••••••••••••..••••• __ 
A ,hmeadopria SIL•••••••. _•••••••••, •• 
Dlllllrlitlnc, undetermlncd Sjljl••••_,._ 

8erI'llidoc: 
SCrphIl3Sjl._••••• _••••••••_••••• _._••• 

Collil't'mtidnc: 
('alliaras rarlvld Qimult•• _'" ••_•• 
Calliartl .• 5(1 ••••••••••• _•••_••___ • __ •• 
Callirull., n. Sl' ..••••.•. _._'"._........ , 
."eO(J~pilll. (ltscipenni. (Ashmead) •••• 
_'[ega.'pillls sP••_._ •••_..._•• ______ •••• 
Conostigml/•• 5(1 •• _._ •••••__ •••_••••••• 

Sccllolli<ioe: 
Serlia (a!toplelli Hiley.•••___•••_.___._ 
&rlio floridanl/., Ashmend.___•••___._. 
Seelio oporll. Pro\·nnchcr __._.___ •___ •• 
('ore/lll.< SIL__•• _••• _ ' __"'__ ' __ ••••__ • 

Ceralole/tia marlnllif (Ashmend) ."_'" 
Ceralvlr/tia ruhriclam (AshmclHI) ...... 
Ceralotcleia SIl. __••••••• _•••• _•••• ___•• 
Hadronoills IIJar Qiwult._•••_•••___.•_ 
lIadrollolu.! sp•••••••••_.__ ••••• __ ••. _ 
."arrolelfin 51'-_•••••••••••••••••• _••.• 
Op/.'Ihacanlhn sll.... ·•• · ._._••.•••••• 
Paridri., breripcllni •• Fonts•••.•••.•••••
PSiialltcrit sl> .. ____ ........_.. ____ ..... '"' _____ ,,~ 


ProsQ71terilf SP_ .. __ ", _____ ........ ____ .....___ _ 

/loplole/efa Iloridana ('\shl1l['"ll). __ ••• 
Trimorus be/Anne; (Sounders) ••___•••• 
17;1110,,1," SP._~_~ .... _.. _.. _" ..... ___ .. 4 ___ ... 

'I'rimom.• rOlnmbiana (Ashmcmll .••• __ 
'1'ri1ll0rlls n. SIl•••••••••••••••••• __ ••..• 
Telea., sp...••••••_._•••••••••_••••••.• 
Trit.mcanlha ~p •••••••••.••.•••••_.... 
'I't'leasilln~. unlletermined spp_••••• __ 
Ceralo/law., Sf). •••••••.•• , ••••••••__ .. 
Barinlle, uwlctormitll'lI spP•• _._ •••••• 
Trissoleus sp••••••••••••••••••••••••• 
7'rlen01ll113 poriisi (Ashmr.n'n ••••••_••• 
TeilIlolllU3 pcr.,imili~ (Ashmello)•••••• 
~1't.ltnOmtM' sp__ ... _....... _______........_____ .... 

Seetlonidne, undctermined 5PIl•••- •••_ 

PlnL)·~nsterI,llle:
Leplad.s(1 ••• __ •••• _••••••••_._••••••• 
Plalvoa.'ler erran. Fouts............... 
Plalvoa•• ltT bareharleola Ashmeao._•••• 
Platvoasler 511 ••• · ___•·•• _••••_••••••_. 
Plat,gasteridac, undctermIncd spp ••• 

2 1 ______ 1 ... _____ 1........ __ 1 _____ _ 
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TABLE g.-Insects, spiders, and miles collected by airplane, according 10 altitudes, Tallula!l, La., August 1926 to October 1931, inclusive-Con. ~ 
'fotnllnsects Collocted at altitudes oftnken 

~ 
Order. family. genus, and species 

20 50 100 200 300 400 500 000 1,000 feet 2,000 fcet 3.000 feet 4,000 5.000 foet Ovcr 
Day INlghtl fl'ot feet feet . fcet fret feet feet feet fect , ~~~o ~ 

_____ I__I__I(dny) (day) (dny) (dny) (day) (dIlY) (night) (dny) Dny Night Dny Night DIlY Night (day) Day Night (day) 
~ 
t" 

Hymolloptcrn-C'OIltinuNl. t:d;~tllm·INlIm-ll\Tu,m-INIt'l1l-Ii.Yllm"liVII'1Il-INIt7t1'-llVlf,m. Nu.m- 1\'!"1tm- JV"lL11l- Num· Num- NlL1n- 1'l;£m- lV'L1n-lVlLm- Num-/Num- Num ..
Plntyg"5teril)nl~('outlnued. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

1Ti('hnri8$JL.~~," ". ___ ._.a _,_ ~'''~~ 3 ••.• _. ..... ..... ••.• 2 ............. __ . ...... 1 ., __•. __ ........................... __.......... ____ __ 
,'-a;iouas!t'r anollla/h·clliri.• Ashmelld. __ ~ 

t::lCcra/o.lpiin" sp •• _................ __ ••• i :::::: :::::: .::::: :::::: i :::::: :::::: .:::::: :::::: :::::: :::::: :::::: ::::::C::: :::::: :::::: ::::: :::::: :::::: 

C'ynlp!dlW: 1-3 

Allachari.1711e/tlllanfllra Ashmeod (fe· H 

llloh'L ................... """'" 
A 1IachllTi" 51'.... '" ....... ........ .. ;\ 1....1 2 . .. __ • ...... 1 ................__ I .......... __ ........__................... 0> 
····..,_·..·' ..···1·..··1-··· '1-- ···1·..·.. \··-·..1· ....·1···..1· ..···1......1-..···\..-·.. 

'2l 

Prosu.,picera simi/i•• (:\~hIllNHI) ....... 15 3 "iii' __.............. __ ..... ,. 1 3 I ...................." ......._ ._.......... 

Prosn"llirera sp. ({mIHlr~)......... .. 3 2 .....,.....__ .......... " ...........,. 1 ...............__• ____........ """ 

N"a/Sla "yali"iJ!c1l1ii.~ (Ash'Mod I.... . "" 

"',raUa 'Jl ......................... . 

Xyaiophora 811...................... . ~ 

PiUitP.ISJl .............. •••...•••••.• 

L01le/lidfl S)I. {f"lOnlrsl ............... 
 ~11~:~·.i~.; I~~. ~.:::..: i .~.~:: i:i..:.:::: .::~': .E:m~: :~.::~~~.: .~~~,: ~:..:~ ..::.~ ":.:i~ ~~~~ ~~~~~ 

t:1COihona.•l'i."p ........... ..... __ • 
Co/holl/Ispis $Jl (llaupia"l a ) cr~· t::l 

mules). .......................... .. to ,.............. _•••• __ 2 

EllcO/I1l ~p. (moles). ................. I~ I"" )'I"'·.:!T:::::I:::::: 5 ..... . :::::1::::::1''''i'l :::::: 
 ~ Psiiodora mglliJll1l</1I (Ashnll'lIr1) ...... . I 1 ...... 
p.i/adora $(1. ((,'mule) .............. . 1 ·--.. • .. 1.. --- .... o 

J(/eidoIQma -'11.. ... 

~-~-2~ -"i5"1.-"-W~ -·..·1· 
"'j' ..·····..iT:::::I::::::• ............... 21 I I-:j 


Kieidotolllll (IIfpla"'rri.~l 5)1 ......... .. 2 

JlUUl'O/" SP......................... . >
JlYJlor/irullchi., 5Jl .............. .,....... 2 

F.llco.llino(·, lI!Hl,'t"rmln('!l 'l)I1........ 5 ----2" ...:.,.:::::, ~::::,::::·i"'::::::'· ..i·' ..::::' ..T ::::: I :::::: 1':::::I""i'l :::::: I :::::: § 

ChaTl/M ~mwcae (Ashnlt'od .,...... __ 0\ .....;.1 ...... '......,...... , ·1 ..................................~....... , ...... , ...... ,••••.• ,...... ,...... , ......, ...... a 

Charip8 SP ................................. . 

AlIoxvsla SJl ......................... __ 4 ~: ...:" :::::M :::::: .::::: .......2'" ~::::: ::::~: ::::::: ::~::: ~- ..2- ~_._~. :::::: ~::::: ~::::: ~::::: .::::: :::::: :::::: :::::: 
 ~ ~;~~~~J1:.~'s~r.·~·:::·:·:::::::::::·::::: I~ :::::: :::::: :::::: ::::::. 1~ :::::: :::::: ::::::: :::::: :::::: =::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: 
~~fclr;i:,:'~i)~r~~I~~~:~:.:::::::::.:::.: Ig ~ :::::~ :::::: 19 :::::: ::::~: ::::::: ...... . ......... ~. :::::: ....~. :::::: :::::: :::::: :::::: :::::: ~ 
Nwroterll,' sl1................... ...... 10 __.. __ ...., •••,. i ......................_......__ "'_" 3 .."" ... __ ...._...........__............. 

AlIl/ricu" 51'........................... :l .......... " .......__ ................" ........" ...... 1 ...... ...... ...... 2 .._....."" .........__....... 

Caliirhvti., sp.............._.._........ 12 2 '''''' ...... 10 ........__............., .•" ... """ .._......... _................................... 

Comp8odrvoxellll,' 5p. __...____........ 1 .............................. ______ ."..........................., 1 .................. '''''' ............ """ 

Ag/aotoma 5p_.........._............. ...... 1 ...... ...... ...... ...... ...... ...... 1 ...............................................................". 




Eri,phagia sP._._.____....__•••••_•••_ 
CynllJldno, undetermlned sp.___ •___.. 
QynillOlden, IlIltiNerllllllcd $(lll ••• __ •• 

Cnlllmolllillnc: 
('a//imom, n(fl'NIUlII Osten Snckrn••••• 
Cal/imomcttl1'ico/a Osten 8I1ckcIL••••• 
Callimo11lc lirid"", (Ashmmd} •••__ ••• 
CallillloJJlc 811.........._. __ ._._•••••• 
Orlllvru.! Sp•• "'" __ ••.• __ ••••• ____ ••• 
C'nllimoml<ln(', ululrtcrmil1l'(1 S(l ...... 
lI(onotiuntOI1I1'r\nne, Illlti,'torllline,l

8PP. -- __ •••••• _. ___ •• __ •• __ ._._. _.". 

C'hnfrV,1r.f,~~n 51'._ •• --....... '---'- .-- •.•. 

llrncvhmrria sp_ ••• __ , __ .••_.......... 
SpiiOc/'(l/cis II,liral(1 (('resson) .. _...... 
Spilochnlcis Inlluipr/io/u/a (.\5hn1l'IId)_. 
Spilocha1cl. drlim (<'n"slIn), "" .•_.. , 
~/J!/Och(llr!S 10rfill(1 {('rt'Rson) ......... . 
• mlnchalrl. sp. "",. ........___...._••• 
lIallichtlia sp. _.. __ .•. ____ •• __ ._•••• 
ITll/tirhrllall.SI'.. . .•• __ •__ ....... 
C'llIllchlhlnc, IIllllctcrlllillNl sp •• _, ___ , 
ChnlcilhlitlclI, Iln(h'lrnniru,,1 51111 .•••.• 

EtJrvlHmil~n(l: 
ikllchol'hngll.! gibbus (lJohemlll1) ..,,_. 
Rllrul01ll11 .wccilli]Jfll/., Ashmclld .... . 
Rllr"/071l(l tVlodcrma/is Ashllll'nd ..... .. 
Burvlatrla <p •• __ ••. 
Burvloma n. SIl ....... _............ . 
]",rytmnldnl', unti('lertllltll'tI sp ••••.• 
Jlarmaliln lI'(hStfTi (Uowllrd) .......... 
lIar7lloliin ~Jl ...•...•• -............ 
BTlicholJill~ Illlicfl)$ Ashnwnd._...._.•• 
Riltvn sp._. ._•.. ,. '" •••_........ 
])ecatoma bie%r A.lllurlltL .......... . 
J)cclllol1la varehliieala lInltllll. __ • __... . 
])tcaloma varians W'lbh... ___......_.
])cCtllOmll sp. _.... _'" __ •• __ .••• _____ . 

l>~rillllllpitillc: 
PaiiamplIs bakeri {'rllwrord. _....__ .. 
J'cri/tl1111JlM p/alyyasfrT Hoy........... . 
Perl/amp I!. Ylnl/lt/p.,i., <'rnwrord ..... . 
Prrilu7II/JuJ,!ulrn'nf:i1s .Ashml'U(I __ ~. N" 
Perilamp". sp... _...___.•___ ._.•... 

l\flsro~nst"rldllo: 
1Ifiseogll.,ter SP____ .............._••••• 
Halticol'ltra aen,a Wnlker..__ ..._... .. 
Leltlpinno. undetermined sp......... _. 
Mlsco~"'toridno, 1I1Idctennined sp•••• 

CleollYlIlldno: 
Clcon~'midllc, undetermined sp """ 

..-. --1"·..·1··..·-1--··--1"""1' ._:..,.--- ..,.......,......, 1 ,_...-., ••• ---, ••••••,----.-,--....,.---••,••••","'--'1" ....
._.____ ." •.•__... ••••• ' ___ '_" __ ' _. ___ ................... _ •• _•. ___...................___ •••• , •• __ • __ •••__ • 1 

••__ ._ ...................................... _..... 2 I...... I _._... J ...... __.....__ ., •••____ .... _. 
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TABLE 9.-blsects, spiders, and mites collected by airplane, according to altitudes, Tallulah, La., Augu8t 1926 to October 1981, inclu8ille-Con. ~ 
0:1 

, TOlnllnsectsl Collect~d at altitudes 01tuken 

~ 
QOrder, family, genns, and species 

20 50 100 1 200 1 300 1 400 1 500 1 600 1 
1

,000 feet 1 2,000 feet 1 3,000 feet 14,000 1 5,000 feet 1~ooeJ ~ 
Day Nlghtl feet feet feet feet feet feet fc·t feet feet feet 

(dl1y)l(day)l(dBY) (day) (day) (day) (night) (day) Day INlght Day INlght Day INlght (day) Day INlght (day) 

------------------1--1--'--,--,--,--,--,--,---,--,--,--'--'--1--1--1--1--1--1-- ~ 
Hymenoptera-Continued. Num· Nu.m- Num- Num- Num- NILm- Num- Num- Num- NiLm- Num- Num- Num- Num- Num- Num- Num- Num- Nwm- Num b:!

Ptcromalidnc: 	 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~3 ..____ .. ___ ..._.._ 3 __ .._.•____________ •________ ....___.. ___ '" •__ • ______ •••_____________________.. _____ _l!:ILptuolllallls lachillae Onhnn __ ..____ • 1 _____ • ___________ • __ .___ 1 ______ •____________ .._____________ ..__________ •. ____ •• ______________________________ _
Euplcruma(us firiolescms (Walsh) ___ __ 6 1 ••__ ..._____ 3 . ___________ .. _____ ______ 1 .. ____ 1 __________•• _____ • ______________ .._______ _ 

3 • ___________ •____...____ 2 .• ,_._ ._.______._•. ______ 1 ..._.. __________________ •_____ •_____ .. ___. ___________ _ 
Ellpleromaius sp _________ ....__• ____ ._ E
1IIIbrocytrr.! lallVllriae Ashmcad ______ .. 6 ._. __ ...____ •__ ... 4 _____ • __ • ___ .._...___•.____ " ____ .___ 1 •______ ••__ ._____ ______ 1 ______ •____ _ 
Zalropis illcerlllS (Ashmclld) _________ _ 30 2 _____ ••_____ 15 ..._..•___ .. 1 ______ 8 2 4 •____ •• _. ________ • ____ ._ 1 1 .... __ ~ 7.alropis sp________________ •_______ ••. 4 1 ...___ 1 •__________• _____ •• ______ 1 ''''__ 1 " ___ ' ••• __ ••__ • __ . ____ . ____________ . ____ _ 
.\lerisu" sp ____ • __ •• _. ___.._. ________ •. 

llabrocytus 8P___ -- _... __ ..____ • ____ __ 

1 ____ .. ______ ._._•• ___ ... 1 • _____ . ____ ••_.___ • ___ ._. __ • ________ • _. ___ • ____________ •_____ •_________ •___• ______ • __ Cl> 

PlerOTllllll~ arcliippi 1 [oward __ •______ _ CI) 
J ... __ •• ___ ••.___ •. _____ ••___ •••_. __ •••_____ 1 __ ._., ____ •• _____ . _____ ..___.. __ .._. ____________ ._. __ _ -'I 
3 ____ •. ____ • 2 __ •__ , ____ ._ ._. __ •• ______ ______ ______ 1 ______ ••__ •••_____ •_____ •_____ •__________ _ 

~Pleromllius sp- __ •___ ._ .• __ • ---- •••---. 
1 	 1 ._ .•___ •___ . ______ • __ ••.•••___•.___ •••____ • __ • __ .•_. __ •.____ • _____ •••_._. _____..•___ _Pachvccras xvlophlluoTlLm Rntz~burg__. 3 •• ___ . _____ •••____ 3 •____ .•____ • ________________.__ 1 _________________ . ____________ •___________ •____ _AmblYTllcrus sp ___ .•• _._ . __ , __ . ______ • 	 ~ 6 _______ ._.. ______ ______ 5 __ . ________ • ______ ••_.___ 1 •_____ •_____ ••• ___ •___ .. ___________ • ____.. ______ •____ _Cala/acclls IIImlai Crnwford_._. _____ ._ 11 1 ' ___ " .. ___ • 7 _____ • _____ • ____________ . 3 _____ • ______ ••__ •. ____ •.•____________________________•Cae/opi.,lhiu )orbesi (0,\1111 Torre) __ •__ _ 	 rn 

Coe/opi.,lhia sp __ .••___________ ._. ___ __ 	 2 ...___ ._. _____••__ •_________ .. _____ • ______ ._.._. ______ • 2 __________ ._ •____ ••___ ....____ •______• _____ • ____ • ____ _ 
6 3 _____•.___ •• _____ • 3 •_____ . ___ .. _______ ._._.. 1 1 2 1 __ • ___ . _____ .. ____ •____ • 1 _____ _l'achYllCILroll al/ouraplae Ashm~nd ___ •• • 1 ..___ • _____ ••____ • ______ ._.___ ______ 1 ___________• ______ .. ________________ .__________. ____________ .... __ ~ 

Padluneuroll taanlLIII Oirault .• _._ .... 
PochunCILron siphonoplwrae Ashmead_ 
PachYllcuron lIlliscrrto Howard......__ 	 g .::::: ::::-. :::::: ~ :::::: :::::: ----OJ - :::::: ~ :::::: :::::: :::::: :::::: :::::: :::::: ____=_ ::::::I __ ' __ ~ ~ 
PatllyneurOIl sp. ______________________ 13 1 __ .... 5 ____.. _____ • J ..___ • 2 ___.._ 1 ______ 1 _..___ ..____ 1 _____• 2 
Ileleraschcma sp______________________ _ 	 1 . __ .._ .._____________________ • _________________________ .. ____ 1 _____ • _____ . ___________..._______________ _ o 

I:tj
Psi/ocem sp_. ___________ • ___________ __ 11 ______ :::::: :::::: :::::: ______ :::::: :::::: ::::::: :::::: ~ _____ . ___ ~_ :::::: ____ ~. :::::: :::::: :::::: :::::: :::::: 

1 I~____ .. I ______ 1___ .. ___ 1______ 1______ 1_____ .1 ______ 1______ 1 .. ____ ·1______ 1______ 1------1-____ .1 _____ _-;~7J'.~~ii:~r;:::::=:=:::::::=:::=.=:::=: 	 1
Syslcl/agaslfr sp.. ___ •______ .. _______ __ 	 ~1 1 
S,nlomopus american lJ,'t Ashtnend __ ~~_ 1 I Q ._. _______ .. 1 ______ . _______________ •. _____ • ______ •____________________________ _
Sphc~ignstcrilllle, unrtetcrmin~'1 spp__ 	 3 3 ------,--._--,-------,------,------,.----.,------,------,.----., ..----,------,------,.-----,-----6 6 . __________ • ... ___ ______ 3 ______ 8 ______ 10 2 5 1 ______ 2 ___________ _Pteromnlldac, undetermined spp...__ _ 73 I I----'i ---'1"---- 42 

Eupehni<ino: 	 ~ 
AnlLSllLS redlu·jj (llownrd) ____________ • 	 q 

~ 

~~~g'~~~~~~~f~~:-t ;~:~___ -:~l :~~~: ~:-~:! :~~~l~ l:l~:~ :llll: _~:~~'i ::_~~~ :~:~i: !:~:~ -:~~~: -::~: -~l:~ -~~l~- :~:::ll~l~:~ ~~~~ :l:~ll 




EU/l<lmus ollVllii (Fr~nch) •••••• ____ •• 1 ._....... __ •••••••••••___..... __ •••___.....__•• _. _••__......... __ •• 1 ___ ••• ________...........____• __ •• ____ •__• 

BILP(II1I/l,~ POllfl llirnulL•.•••_••••_•••• 3 __••_. __.....___ •••_"" 2 ..............._••••___ •• 1 ••• _.............. __._•• __.......__........._... __•••• 

Bupe/IIUts rO.'"e Ashmelld ••••_•••••••• 4 1 •__ •• _____•• 3 ....... __ ••••••____ •__•____............._•••____•••___••__... __ ••___• __ •• __ .... __• __• 

ElLpell/lll~ sp •••••••.••••••••••••_•••• 15 2 ..........__ .. __ •• 10 ....._ ••••__ .........__ •• 4 1 1 1 ...... _..... __•••. __••••••••______ •• 

1~·lt/l<lm/l.' n. sp ..•••••••••••••••••••• 1 _____ • """ ._.... __ •__ • 1 •___...__........__ ..._•• ___.............__ ._ •••• ___________•._.•_••__••• _••__ • _'.". 

ElIp~lminnc, umlctern\lnc(\ spp. __ •••• 2 ....._ '_" __ "'''' .__ ,., 1 __ • __ ••••••••• __ •• .._... 1 """ ___......... __....._............_._....... __•••• 


En('yrtl(\na: 

Aph veil. sp•••••••••••••.•••.••••••••• ..._......._ ._••__ ...__• 2 ______ .•._.. __ ... __ • __ ••• 1 ......._.... •••••• 1 ._.... ""., • __......... __.... 

}Jot/lriol' ?rax sp. nonrillsulllri.• llownr<l. 2 ...... ___••• ____.• """ 2 .......__... __..... __ ._.....__•••_......._. __.... __ ••_•••••••••••••••__.........___ __ 

C'heilo1lrTll., tllbiconois lIowarol ••••••• __ 3 .... __ ..___....__...._.. J __ ••_••___ ._ ••••••_ ...... 2 •••_...............___•••••__• _•• __•••_.....__.••_•••_ 

ChtiiolltTII.lillra,lcaplI.,O"hulI•••_._. 3 ..... "'_" __ • __ ••_•• __ 1 •••__• '_"" ..._._. ____ •• 2 ...._••__••_ .. __•••__ .......__ • __ ._••__ ._••_••_••••••• .... 

CO/>il/0801lla InlllclItrlll!l1' (Dalman)••• 1 • __......__ ....................._........ ""'" _••• _..........__• 1 ._•••••••••• __ ................ __••_. ___._. ~ 

CO]lir/o••oml! ,p .......... __ ......__... Ul 
A/>hitlrl/cVTlus aphidiroru. (:\[nyr} .... t:l 
}Jla.,tMhriI seriwl (I) tlman)._....__ ••. al :::::: :::::: :::::: :::::: ::::~: :::::: :::::: ::::::: :::::: ::::j: :::==: :::==: :=:::= "'T :::=:= ==:::= ::::=: :::::: :::::: t-3 
IlomalotJlllls .(/u11Ii1liILS (l).tlmun)..... . 1 "'_" ..__.. ____•• __ ._._ I _. __ •• ___•••••_••••••_••• ' ____• ____•••••__••••__•••••__ •••__• _•••••••••__ •••__•••__ ._ JIl 

IIO"'fI(vtvlus "IL. '"..............__ .. Ul 


llamala/vltls (uminalis (gny) .....__••• I •• __ • ""'__••___ ______ 1 _.•___ •___•• __•••____• ___ •_______•••••••__• ____ •••__••••_••__ •••___ """ ____•• __•••• 

180tlrOIllIl., icavae HownnL.......... . 

PtII/r/lclIs n. sp ..................... .. 
 ~ :::::: :::::: :::::: :::::: __ J :::::: :::::: ::::::: :::::: '--T :::::: :::::: :::::: ::::~: :::::: :::::: :::::: :::::: ::==:: 
Chrj/.•apophnUIM campa.'Siromis Ash· ~ml-:ld.. . .......__ •••__ •• ____• __ ... 

ChTJlsopophnglls sp ••••••••••••••••••• 
•V"roteTV., SIL ....................... . 
 1::::: :::::: :::::: :::::= ....~. =::==: :::::: ::::::: :::::: ----~. :::::: :::::: :::::: :::::: :::::: :::::: :::::{::::: :::::: 15' 
PsVIlO(P"OUIIS ~p.--.................. 

SvrpllOphnuu., ~p•••••••__ ............ . 

7aOllltnrUrius 51L ..................... 

Encntidoe, uDlI~wrmlneLlsPJl••••_... 2\ ::~:~: ::::~: ::::~: ~~~~~~ --.+ ::~::: ~~~~~~ =::::i: ~~~~~~ :::=i: ::=:~: ::::~: ;~~~~~ ::::~= ~~~~~~ ~~~~~~ ~~~J~~~~~~ ~~~~~~ ~ 

SJllllnn"iidno;
Spa/clllyia rllgosico/li,v Ashmead._..... 1 ... 1______ 1______ 1______ 1______ __________ 1-----_1______ 1______ 1 ..i 1------1 .. -----1------1---- .... ~ 
Spa/anura sp._..........._..__••_._... 

ElnslIlidnc; 
Eloamll! selDSistuteUatll' Crnwlonl_... a ~ 

2 , .......--1---- .... Ul
Elas 111 118 sp. _...__ • ___ •• _._•._._..__._ 1-·--··1 1 1--····1·--·--1····--1··--··1······1'···-·1'--···11 •••••. ________ •••• ______ •••••• __ •••••••__•••••_. ___•••
ElIlophhlfU); .... 

ChrV80chori$ sp•• _. __._•••_ •••• __•••_ ~ 
('irro.~pilll.v sp•.••• _' • __ ••••••__ ....... __ •••. ____• ______.. ___• __ •___•• ____•• _••__• 1 ______ • ____ • __••____ • __• ____••--··--1···..--1-···..1-···--1·--·_·1----··1··_··-1..···-1···_··1··-·--1----..1----··1-····· 
Clo.,t,roceTII.' sp. __ ................... . .••___..___ •___•. ____.... __••____•••. __••••••.••••.•••_ . _______•. __ 1 

Com'Ilo but/cupitaills (Cook and ~ c';;';~~;~~1p::=::::::::::·:::::::::::::~ ....~. ""j' :::::: ::::::1:::::: :::::: 1 -_. --i'1::::::1::::::1~:::::I=:::::I::::::1::::::1::::::1:::::: 
Duos/t1IlI·'lullou·ovi Crnw/onL._..... 1 --"-- --••• "" 1__ 1"""Plfllrotr01m sp......... ,.... _..... _... 1 1 __._••••••_. __ "" 1 ---.-- ·----i· :::::: :::::: :::::: :::::: :::::: :::.::: :::::: :::::: :::::: :::::: :::::: ~ 
EllIluus subopoca (O'lhnl1)._. ___ •••••• 3 __.•.••__ . ___•••____••• 1 ______ •_____.....__ 1 •••• __ 1 _••.__ •••••••••__• ____ •• __••.••••••• __.••• 
ElI/lem., 51l ....._._. __ •••••••_••••••__ 4 •____ ....... __ "" .. __ .. 2 ....__ ••••__••__ .__ 2 __••__ ••••______•• __ • __ • ____.. __• __.•.•••••••••• __•••_ 
E",leru., n. sp................____..... 1 
Svmpiui.• metocomet ('ro"'lord.__ ._... 3 ...._.1 __..__1______1___._.1 1'--'--1'::::: ::::::: :::::: : :::::: ----i· :::::: :::::: :::::: :::::: :::::: :::::: ::::::Sump;e.';. lil/CllliCOIO n iTllIlIt._ •••_••_. 3 1 • __._....._.....__ .. ____ ._•••__ •____• __• __ . 1 1 1 __••.••••••• __ •__. "" ____ ••• ___••.••__... 
Svmpir.';s 1IIas,vasoil C'rnwlurd...___ ••• 1 ••••__ •••__ •• __ • ______•• ___ • __ •.••__ .... __ ••___ .• _•••_. 1 _____• __•••••••__• __ •••• __• __• __• __ ••••__• __•. __ •••___ 
SVlllpie"i., yuttil'cTllris Oirault._.__ .... 2 1 __ •• __ ._.•..••___•. __•••• 1 •••• __ •••• __•.____ ••______•. __•••• ________•••••••••• 
SUIII1)iesi.! 5p .._... '. _....__•• _...__ ••• 1 -...i"I::::::1::::::I:::::: 1 ••___. ______ •••• __• __ ••.• ___• __ ....__ ••__ •• 1 .__• __ ••••_. __._•••••••_ • __•__ •••••• 
Tetrasliehus Pllichriventris Olrnlllt__••• 1 - ........- .... - ...... - - ..---- ------ ------ ------ ------ ------ --- ..- ..
Tdra"ic.~ulChrv8opa. Crawford.__ •••• 5 --..··_·--·i·I::::::I::::::I·---ij·I::::::I::::::I:::::::I:::::: -..... _-- ---........-.._-- --_ .._- _.._.. -- -_ ....-- ..........- ......... -- ............. ~ 




__ __ 

TABLE 9.-Insects, spiders, and mites collected by airplane, according to altitudes, Tallulah, La., August 1986 to October 1981, inclusive-Con. ~ 
00 

'l'otalinsccts Collected at nltltudes 0(tukon 
l;5 

Ordor, family, getlus, nnu species 
20 50 100 200 BOO I 400 500 000 1,000 feet 2,000 feet 1 3,000 feet 4,000 5,000 feet Over @ 

Dny INightl foot f~ol feet (eel (~"t (eet (C~t (eet (eot I 5r'~~tO ~ 
(dny) (dny) (day) (day) (dol') (day) (nigbt) (dill') Dill' Night Dol' Night Dny Night (dOl') Day Night (day) ~ 

----------------1 ----- --- ------ ------ --- --- ------ ------ --- --------','----- ~ 
IIYll1{'.nolllt'rn-Conthlu('d~ Num-l\Tum .. NU.111- }{U7Il- Num. .. :rum.. J'lrum- Nu.m- NU.1Il" !'·rum- Nu,11l- lYum- J.Vum- Nltm- ]\rIL1n- NftJn- z.tll11L- Num- .J:u11l-l\Tum

};ulophldu~~('ontinu"d. ber ber bcr ba ber ber ber ber ber ber ber ber ber ber ber ber ber er bcr ber ~ 'I'e/ra.,tiehu., hllgrllolri (Hnlzeburg).... 1 __• __ • ____ ._ ._._•. __ ._.. 1 •___ •. _________ •.. ____ .. ___ •.. _.________ .. ___.. ___._.. __ ......_._., •••••. _. ___ •••__ ._ 
Tr/ra'lirhll.' Sp._.___ ••• _•••••_•••• ____ 142 4 i _. _____ ..._. 71 •••_••__ ••, I 31 2 21 I 8 •____ • __ ._.. 2 •____ • 2 ~ 
'i'etrll~t!chlllnQ, llndeterrnincu sp••• __ • 1 •___ •• ____ •• _____ • __ ._•• ____ •. ____ •••_._•• ____... 1 ____ •• ____ •• _____ • ____ •• __ • __ • ________ • __ • ___________ _ t;:j 
EUlllerlrll~ comslockii Hownrd_______ ._ 11 4 _____ • ___________ • 7 __._.. ____.. 2 2 2 1 1 _••_•• _____ • ___________ • _____ _ 
EU]Jleelrll3]l/alvhV]JcIIIlC Uowurd______ 4 2 _____ • ____ •______ . :1 _,, __ • _____ • J ______ • __ .__ J 1 _____ •••___ • _______________ • _______• _____ _ ~ 

~ 
~~1~~~W~I~,rJ~~ciiu;,-(;i:\51ii.;on;c:::::: l~ ____ ~_____=_ :::::: :::::: I:::::: :::::: __ ._.~. __ .... _. __:. :::::: ~ :::::: :::::: :::::: :::::: :::::: :::::: :::::: 0> 
Zagra11l11lQ'Ollla mUl/ilineal1l8 (Ash.

mendl .........___....._.._.._______ •____ • 1 I __ .... w~ ... _ .......-- ....... ...... 1 .. _ ....... _1 _____ • 1 l ..... ____ 1__ ____ , __ .. __ ~, __ ....... ~I .. _ ... ___ , ____ ~ ~ 1_ .. _ .. _ ... \ ______ 1____ •• 1______ 1__ .. __ _ " 
1 _____ • ____.. 1 
Hor/!mclIlI' sp.__..____ ....__ .._______ 3 ...... "'''' ....___ ........_.......__ 1 ._____ ""'" ..._____._" ...._. __ ......___ _ 
lIori!l1Iernl.l/mlernll., (mtdl) .________ 2 

.. --.. ,---_.. ,.__.._-,-_._..,------"._---,.._---,._-_..,------,_..__.,.- ....,._----,------,------
", 

.\lelillobifl sp__ •____.._________________ 3 _.......__ ....___ ._ ... ___ 1 ...._. 1 • _____ ...... ____ .... , __ • ____ .• ___________ • ;:l

A]Jr08Ioctl,,,, sp____________ ..___ ..____ I 

OairopsolIIvifl tI. sp....______..______ • 1 ~
:::=~f~~~~ ~~~~~~ ~~~~~~ f ::::::I::::::1---.. i" ::::::I::::::I::::::1::::::,::::::1::::::I::::::I::::::1::::::1::::::I::::::

1 __ ..._ ______ 1 ,..___ ., ______ ,. _____ .,. ___ •. ,.....".___ .., ••___ , .• ____ ,___ ...,____ ._, •• ____ ,_____.,...___ ,_____ _Entodonilloe, undotermlnod spp..._._ 2 
,E1n~hcrtinoe, undotcrmillOil spp... ___ J ~.------,----...----- ....-- -..... '---" ..---. -...... --.-.....-;;' ---... ---'" ---...............1..__ .. 1 ------ -----.
1 ..__________ ...... 5 ..... ___.... _____ .••__ .• _____.. 1 __________ •. I _____ • ".____ • __ .. _____ _Eulophidne, undetormiued spp.. _____ S 


1Ifymnridllc: 
 ~ Allagrll., odjenlalus Crosby nnd Leon·
ard......._._...... __ ......_.. ____ _ 
 o 

11 ..._._ •__ .._ ....__ ."_____•_____ ..._______ ._..... _. __ .. 1 ..______ ._...___ ••••_____..... ____.... _. ____ .....______ _A nagru. palli,lil'cs Ashmel1d ________ •• 1______ 1______ 1___...1__ ..__1__.___1____..1..__ ..1.......1____ --1---- ..I.... -1··..--1-----·1..-..·1----..1..-- 1 1 ,--....,...--- b;j

00 IIlltoeer II.' sp. ______ •• ______________ _ 2 .. ___ ..... __ ... ___ ... ___ .. ___ ..___ 2 ~__ .. ~ .. ____ ~ .. _______ .. _____ ~ ___ .. _ __________ ....... ___ .. ______ .. .. ____ ~ ~ _____ __ .. ___ .. _______ ... __ _ 

Polvneflla sp..._.. __ •_______....____ __ :1 ____ ..........__ ._ ..____ ._.... ____ •• _____ • ____......__ .........___ • 1 ____ ....____ ..___ ..._... ______ ______ 2 

MYIIHlridllo, undetermined spp_______ 1 ___ ... __________ ....__ ..........___ ................__ ....._....._._ 1 ...... ___ " _______ ..____________________.. ~ 


E\"11 nildllc: S
Emllla ulIIfleodfl (Ilradloy). ___________ 2 1__ • ___ 1______ 1______ 1_____ _ o 

1 

PSUllllllOchtlrltllle: 


lTV1.I;a florida nil ,\ShIllOl1d ____...____ _ i I::::::I::::::I:::::::I::::::1::::::I::::::1::::::1::::::1::::::1::::::1::::::I::::::1::::::1:::::: 
Caopaie" /ong/W8 Slll!t.h...__ ..___..__ ~ __ .... __________________ ..___________ .,,_. _____ .. __ • _____________ •• 1 ____ •• _.._.. _______• __ •• __ .... ___________ _A por/flellll.l la!ciat'''' (Smith) __ • ______ ..----1----""1-----·1------1------I'-----1-----.,..-----1---.--, 1 1----- -1---.. '1"--"1----..1----..1------'------1------'---..- q 

______ ..________._ ______ 1 ____.. _..___ ..._... ___________....... __________._ ..__ ...._____..._..._______________ _
Crvplochtillls llallidi]lcn7lis Bnnks._. __ 

P8"mIllOchare! (Pom]Jllo/des) mar· ~ 


ginalll! (Say) __ ....__.._______ ....__ 

Anthobosciclne:
Sierolomorpha sp._________ •__________ _ 



Tiphildne:Ti]lhia sp••__________•_________•_____ _ 
J.fy tine sp ____________________________ --..--,---- i-I=:::=:1==::: :1 ____~_I: ==::=I::::::1:::::==1:::=::1:=::::1=:::::1::::::1::::==I::::::C::: 1 ::::::,::::::1::=:::I:=:::: 

1>1 utillidne: ... Mutillidae, undetermined sp_________ 
o 
-1 
-1 
o 
Co> 

1c.: 

...r 

Formlcidae: 
POllera opocial's Mnyr (winged

<tuocns) _. ___• ___ - - __ •___ --__ -- -- ----
POlura opacicep& MayI' (winged fe·

mnlcs) ____ •••_••____ •••___._ ...... __ 
Ponero opaciceps "[a;.-1' (winged

mnles) •• __•• _•••_••_•••••_••_••••••• 
Ponaa trigona vnr. o]lacior Forel 

(<tucens) _..................._••••••. 
Pnnera /rlgoM Yar. o]lacior Forel 

(workersL....... _............_._._ 
Ponera cOllrelo/a su hsp. pennsylL!anicfl 

Buekley........................... _ 
"(0ILOI110rillm minh/mill Butkley

(winged quc\'nsL _••••__ ••_......... 
"'fonomoTium minimum (Buckloy)

(workerl._ ••_ ._._............_..... 
So/mopsis mo/es/II (Say) (winged 

2 1______ 1______ 1_____ _ 6 1______ 1_____ 

1 ,.____.,..____ ,_____ . ____.... 1---__ 
1 •__._••_____ 2 1______ 1_____ 

2 1.... ____ 1__ .. _ .... 1______ 1_____ .. 2 I ~ .. ____ I _____ 

11 ______ _____ 1______ 1 ____ ....1.. 

2 1______ 14 _____ 1______ 1______ 1.. _____ 1____ ... 

So?~~;;kIvioji(5r;.(\iok(~':;;;kcrc:'....~.'··..··'--.. ··' .... -., ..... 
So/tnopsis Ivloni ~l('(,ook (winged

qucensl •••••••••_.......__.... _. _... 
80/.,IOPSIS xvloni i\IeCook (winged

lD[\lesl •••••••_••._ •• _._............. 
Cuma/oyosleT sp. (winged males) ...._. 
Phddol. {/m/alll I\fnyr (workers). ___ ._ 
Pheidole denlala i\rn~'r (winged mnles)_ 
Pheidole sp. (worker) .........._.... __ 

LeptothoraISp. (winged mnlel ____ • __ _ 
A ]lhaenooa.~ltr sp. (workersL_.__ ._... 
I\I}Tmiclnnc, undetermined spp_(winged mllles\.. __..______________ _ 
Ta]linoma sessile (Sny) (worker). __.. __ 
Irido71lvrmrx 1)rtli1loS118 var. Q7&alilf 
(Andr~) (worker) __•__ •_________.. _, 

Preno/tp;! (Vvia7llieria) sp. (workers). 
Pmlll/cpi. (Nv/onderill) sp. (wingedQuepnsl.__ .. _____ • _____ ..._____ •__ 
PrtnOlfpis (Nvlandcrin) sp, (winged

males). __ .. __ ............_____ • ____ • 
La!;I/! sp, (winged mnlt) ____..___ .. _ 
Cam]lnno/u3 carvae vnr. 1Ilinuta

Emery (worker) ..__ • ___ ._. ___ •___ .. 
Cam]lOno/!16 sp. (winged mnle) ...__ ._. 
Formicidne, undetermined spp.

(work.rs) __.....___ ._..__.._._.___ ._ 
Forl!licidae, undetermined app.

(wlDged males) _______ .._..._..____ _ 

100 

2 
l:J 

I rn 

148 

3 

1 
::~~1~ I·~:~~ ::::~: ~::i· ::;~: :::~~~ .~~~:~ ~~~~.~ :~m: ~~r~ ·~::~i .~..~. ~~~:: .i~~~~ ::::~. ==:~:: ::~~1.1~~~ .~~~!~ S 

2 1 ~ _____ I ..... ____ I _____ .. I_-__ .,.. .... 
~ 

1 1 .. _____ 1______ 1______ 1______ 1... _____ 1______ 1____ ._ 

~ 
l:J

·-----,·-----'------I·-·-.. !.--- --,---.--,---...,-------,------, 1 1·-----1·--·--1·---·-1·---"1"·---'------,---·",-----.,.----- i::;----.- ---.-- ---... ______ 1 3 .----- .----- ------. ----.- -..--...-.-. 1 -----. ------ -----. -----. ------ ------ ----- 
2 _____ I ______ I _____ .. I .. ____ _ 2 ._.._....________..._________ .. __ • ___ •_____ • __________ • ____.. ____...___ .. _____• __..__
I~ 

1, • 1•.,._. __ .•___ .. ____..' ..._. _____ ... 1 1·-·---1--·---1--·---'---·-·1------'------,------'---·-·1-----·1------1::::::....__ ..__..._ ______ ____ ._. __ .._.1 ____ __·_·1_·____1 ... _ ___________ • ___ " 1 ____________ .. •___ 1 1------1·----·' 
~ 

::==::1::=:::I::::::I:::=::1----i-I::::::I::=:::I:::::=:I::::::I::::::I:::==:I:::=::1::=:::I:::==:I::::::I_.__ ~_' ::=:=:I::=:=:I:::==: 
2 1______ 1______ 1_______ 1_____ _ 2 1______ 1______ 1_____ .1 ______ 1______ 1______ 1____ --1---- --I --- --

1 ______ ' __. __________ • _____________. __ 1 "______.______ ~ 

... 1______ ..... 1 ______ _ 2 ,._._.. ,____ ._,._.... ,••___., .. _ I 1 ______ ____ ,_ .. ____ 

1 _ 
..... 1 1______ 1.._____ 1____ .. _1 ____.. _1 ______ 1______ 1______ 1_____ _.. 1-----.... 1---.. _.. 1------ ~ 
rn 

.. 1 .. ______ 1____ 40 _1 ______ 1.... ____ 1.... - .. __ I ______ I ______ I ____ .._I ___ _____ .. I ______ I_____ _ l:J.. "'~I 

o 
.. I_ .. ____ .I .. _____ I .. ___ .. _I ______ I __ __ .. _1 _____ .. 1_ .... ___ 1.... ___ ... 1_____ _ I _____ ______ I _____ _ J-3~I yo 

u
'd2 1______ 1~_ ... _ __ I ~ ... ____ I .. ____ .. I ~"'_ .... ~ 1______ 1______ 1______ 1______ t3 
l:J 
~ 

Jll 
1 ,. ____ .'. ___ ._1 __.___1_____ ·1------1--·---1·----·1··-· --,---.- .,.----.,..---- :> 

1 _____ • ____ .. __ • _________ ._.. _. ___________.•__________ _ !Z 
I::l 
1;;' 



III 

TABLE 9.-Insects, spiders, and mites collected by airplane, according to altitudes, Tallulah, La., August 1926 to October 1981, inclusive-Con. 01 
o 

Totallnsect.s 

taken 
 Collected at altitudes ot

~ 
Order, famIly, genus, nnd species Q 

20 I 50 1100 I 200 I 300 I 400 I 500 I 600 1 1
,000 feet I 2,000 teet 3,000 leet I 4 000 I 5,000 leet lover 

Day I Night! feet teet feet reel feet feet feet feet reet 5,000 
. (day) (day) (day) (day) (day) (day) (uight) (day) Day INight Day INight ~ Day INlghtl(day) Day INlght (~e:;) 
1--1--1--1--1--1--1--1---1--1--1--1--1--1--1--1--1--1-_1__ ~ 

Hymenoptera-Continued.
Bethylidne: NU1ll-INu1ll-INum-INum-lNu1ll-INum-INu1ll-INum-1 Num-INum-INum-INum-INum-INum-INum-INum-INum-INum-INum-INum- to 

Peri.!itrola cdlulari.! (Sny) ____________ _ be~ __~~r__ ber] __~~~_ __~e~__ be~ __~~__ __~e:.___ ~:~__ __~e:._ ber] __~~~_ beT] __~e:.___b:~____~e:.___~e~____~e:.___~~__ __~e:__ q 
Pai...rola cellularis punctaticeps KielTer_____________________________ _ 2 .______ 1______ 1_____1______ _ 2 EPerisitrola cellularis vnr. gracilicornisKieffer_____________________________ _ 1 ______ ______ ______ ______ _ _____________________________________________________________________________________ 
Perisierola sp________________________ _ 2 ______ ______ ______ ______ ______ ______ ______ _______ ______ 1 ______ 1 __________________________________________ ~ 
Goninus platvnotae Ashme.~d________ _ 2 ______ ______ ______ ______ 2 _______________________________________________________ ..____________________________ z 
GOlliolUS 5p__________________________ _ 4 ______ ______ ______ ______ 3 ______ ______ _______ ______ ______ ______ 1 _________________________________________ _ 0> 
Pla./alloru. laevi. (Ashmead) __ • _____ _ J ______ ______ ______ ______ ] _________________________________________________________________- __________________ _
Epvris sp ____________________________ _ 2 ______ ______ ______ ______ J ______ ______ _______ ______ ______ ______ 1 _________________________________________ _ tI> "'" 

~Psilepvris sp_________________________ _ J ______ ______ ______ ______ J ____________________________________________________________________________________ _ 
Rh(~btlepV!i. sp_______________________ _ 2 ______ ______ ______ ______ J ______ ______ _______ ______ ______ ______ ______ ______ ______ ______ ______ 1 _________• __
AIl/sePVTlS sp__" _____________________ _ J ______ ______ ______ ______ 1 _______________________________________________________ •____________________________ _ ~ 
Dissomphalu. Xalltllopus Ashmead___ _ 1 ______ ______ ______ ______ 1 ____________________________________________________________________________________ _ 
Dissompha/ II.' sp _____________________ _ 6 1 1 ______ ______ 5 ______ ______ 1 __________________________________________________________________ !"" 
Aphelopus comesi Fenton ____________ _ 2 ______ ______ ______ ______ 2 _____________________________________________________________________________________ t:I--iphdopus sp________________________ _ 9 2 ______ ______ 5 ______ ______ _______ ______ ______ ______ ______ ______ 2 ______________________________ t;j
An/eoll 5p____________________________ _ 2 ______ ______ ______ ______ 2 _____________________________________________________________________________________ 
Clee/ouUnlt.'sp ________________________ _ J ________________:_ ______ 1 ______________________________• _____________________________________________________ _ ~ 
Labrrius IOllgitarslLs (Ashmead) ______ _ 1 ______ ______ ______ ______ ______ ______ ______ _______ ______ 1 ______________________________________________________ 
GonaleplIs sp. (malo) _________________ _ 2 1 ______ ______ ______ ______ ______ _______ ______ ______ ______ ______ ______ 1 ______________________________ o 
Anteoniunc, undetermined sp ________ _ 2 ______ ______ ______ ______ J ______ ______ _______ ______ 1 _____________________________________________________ _ I:j 

Dethylidao, undeternuned spp _______ _ 3 1 ______ ______ ______ 3 ______ ______ 1 __________________________________________________________________ ::-
Vespidne:E1t1llenes sp__________________________ _ 1 ____________________________________________. _______________________________________ _ 

Polis/es J1t8calus var. rubiuinosus S 
Lepel~t1er____•_____________________ _ Q

·1 ,_____ ~ ,------, ______ ,______ .______ ,______ 1 ______ 1 ______ _____1 _ 

Sphecidao:Tachv/a sp__________________________ _ 

Lnrrinae. undetermined sp ___________ _ 1 _______________________________________________________________________________________________________ ~ 

Pun ~p______________________________ _ 1 1___ ---,---- --,------1----- -1------1-------1------1------1------1------1------1------1------1------1------1--- ---1------ qJ _.___________________________________________________________________________________ 
Alvso1l1nelleus Say__________________ _ 1 _____________________________________ ••_____________________________________________ _ ~ Adrenldne:Nalirlusliga/lts Say__________________ _ 
Nalie/lls coreopsis Robertson_________ _ 2 ______ 1 ______________________________ •__ •_______________ ._____ 1 __________________________________________1 ,- .-- --,------1------1------I 1 1------1------1-------1------1------1------1-·----1----- -1------1------1------1------1---·--1-----Hatic/us rugosus Crawford___________ _ 7 __________________ ._____ 5 _____________._____ ______ J ______ 1 _____________• ___________________________ _ 



I-laliclus .tultu. Cresson_______________ 	 !! 1______ 1 ______ ______ 1 ______ ------ ------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ---.- :.: _____ ______ ______ ______ 1 ____________ .______ ______ 1 ________________________ ------ ..---- ------ ------ ------
JIaticl". disparili. Cresson ___________ _ 
I-laticilL' alWarsi. Crosson____________ _ 

17 I ______ ______ 14 ______ ______ _______ ______ 1 ______ 1 ____________ ------ ------ ------ ------ ----- 
lIalictu. I,pidii Ornenicher___________ _ 1 ______ ______ ______ ______ 1 _______________ . _____________________ ------ ------ ------ .----- ------ ------ ------ ----- 
lIalid". ({)htnralictlts) sp_____________ _ 13 ______ 2 ______ ______ 9 . ___ • ____________________ ._____ ______ 1 ______ 1 ______ ------ ------ .----- ---.--
Augochlorelia slriata (Pro\·uncher) ____ _ .7 1 2 ._____ ______ 5 ______ ______ 1 __________________ ------ -----. ------ ------ ------ ------ ------ ----- 
Augoc~lorrl/a pltra (Suy). _____________ 1 ______ ______ ______ ______ 1 ______ , _________________ • ____________ ------ ------ ------ ----- ------ ------ ------ ----- 
Agupa.,lemon raltillilts (Say) __________ _ 1 1 _______________________________________________________ ------ ------ ------ ------ ------ ------ ------ ------
Sphecorirs sp _________________________ _ 1 ______ ______ ______ ______ 1 _____________________________________ ------ ------ ------ ------ ------ ------ ------ ----- 

_~nthop'lOridne: 	 .... 
J.Jelissodes bimaculalll Lepoletier_______ 2 	

~ 

1 1______ 1______ 1_______ 1______ 1______ 1______ 1______ 1___ ---1------1------1------1------1------1-----______ ______ _______ ______ 1 ______ ______ ______ ______ ______ ______ 1 ______ ------ 2:J.!efissodes sp- _______________________ _ ~ 1::==::1::::::9 	 Ul 
Bombidne: 	 t;j 

Bombus americanorlJ,m (Fabricius) ____ _ ______ 1------ 1_______ 1_ .. ____ 1-- __ .... 1------ 1------1----__ 1------1------1- _____ 1---___ 1------1- ---- .. 
Apidne: ~ 

Apis mel/ijera Linuneus______________ _ 131______ 1 2 ______ _____ _ In 	 1 1______ 1______ 1______ 1______ 1______ 1______ 1______ 1------1-----
3 _______________________ _ 	 .Yl

Apoiden, undetermined spp._____________ _ 	 3686 57 47 ___________ _ i-I::::::1----35-1::::::I--isi-I---ls-I---in---3-1---3i-I::::::C:::1---17-1----4-1-----9 UlHymenoptera, uudct~rmined spp--------- 1 1 359
--'--'--'--'--'--'--'--'---'--'--'--'--'--'--'--'--'--,--,--

TotnL.__________________________ '2. 770 1 1771 161 1 41 111.6461 11------1 101 1------1 508 1 471 2.15 1 16 / 113 1 41 61 62 1 91 33 	 ~ 
t;j 

Diplers:
Tipulidne: 12 

::.~~~!;J~1~~§~i~t~~~~i~~~~~~~~~ ___J:::i~: ~~~~}~~~~~ ====~= :~::~: ~~~~~~ ~~~~~~ ::::i~: ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~ Erioplera 5p___________________________ ______ I ______ ______ ______ ______ ______ ______ _______ ______ ______ 1 ______ ------ ______ ------ ------ ------ ------ ----- 
lIe/obi. hgbrida (Moigenl______________ 187 12 18 2 ______ 76 1 ______ 9 ______ 46 3 27 ______ 13. _____ 1 3 ------ ------
Gonomgia sp-------_------------------	 1 1 ______ ______ ______ ______ ______ ______ 1 ______ ______ ______ 1 ______ - _____ ------ ------ ------ ------ ------ ~ 

t:f~~7;~~~~~~~~:~~1!~-~~~:~::::::::: ---25- ____ ~_ ---ii- :::::: :::::: ----s- :::::: :::::: ::::::: :::::: ----6- :::::: :::::: ____ ~_ :::::: :::::: :::::: :::::: :::::: :::::: ~ 'ripulidao, undetermined spp--------- 72 19 3 ______ ______ 26 ______ 13 ______ 18 6 10 ______ 11 ______ ______ 2 ______ 1 Ul 
Culic'dne: J-!Chubnrus punc!ipennis (Sayl _________ _ 

A nophe/es quadrimuculalus Sny.__•___ _ ______ 1 \ ______ ______ 1 ______ 19\______ 1______ ________________________11------1------1------1------------ 2:2213 28\8 ______ ______ \ 112 1------\------\______ 6 ______ 5\ 22\ 6\ 6\______ \ ------ ------ ------
Culex spp.- __________________________ _ 	 3 2 ______ ._____ ______ 1 ______ ______ _______ ______ ______ 2 ______ ______ ______ ______ ______ 2 ------ ----- 

2 ______ ______ ______ ______ ______ ______ ______ _______ ______ ______ ______ ______ ______ 2 ______ ------ ------ ------ ------ t-3 
Ura'nofafnia sapphirina(OstenSnckenl_ 
Psorophora columbiae (Dynr andKuahl______________________________ 1 2 ______ ______ ______ 1 ______ ______ 1 ______ ______ 1 ________________________ ------ ------ ------ ------ ~ 

~t~!~ri~~~~~~~~~~t;;~:~~~=====:= ----~- ---T ====== ====== ====== ::::i: ====== ====== ~~~~~~~ ====== ::::~: ---T ====== ====== ====== ====== ====== ~==== ~~~~~~ ======g~:~i~fl~~~:l:i'~d~[~~r~j~~(f~~~~~~~:::: ----2- ~ :::::: :::::: :::::: :::::: :::::: :::::: ~ ------ ---T :::::: :::::: :::::: ---:1- :::::: :::::: :::::: :::::: :::::: 
Culicidne, undetermined spp--------- 9 18 ______ ______ ______ 5 ______ ______ 10 1 ~ 2 2 1 2 ------ ------ ------ ------

Psychodidae: 
1Psuchoda sp--------------------------  2 1______ 1______ 1______ 1 11------1---___ 1 1 1------1------1------1------1------1------1 1 1------1------1------1-----1 ______ ______ ______ ______ ______ ______ _______ ______ 3 1 ________________________ ------ ------ ------ ------

Psychodidae, undetermined spp------	 3 
Cbironomidae: 2,______ ,______ ,_____ _ 8 1 _____ _______ 1Tanupus pUllclipemris (Meigenl _____ _ 10 16 _________________ _ 	 1 1 1______1______ 1 1 1------1------1------1 1 1------1-----7 2 ______ 2 ________________________ ------ ----- stel/atus Coqulllett. _________ 21 12 	 01TanupusTanupus sp__________________________ _ 28 14 :I ____________ 	 S :I 6 ________________________ - __--_ ------ ----- « 29 l~ 	 I-l 



TABLE 9.-Insects, spiders, and mites collected by airplane, according to altitudes, Tallulah, La., Atlgust 1926 to October 1931, inclusive-Con. Cl 
~ 

Total insects Collected lit altitudes oftnken 

~ 
Order, family, genus, and species 

300 400 600 1 1,000 feet 1 2,000 feet 1 q,000 feet 14,000 1 5,000 feet I?ver ~ 
Day !Night\ feet feet feet feet feet feet feet !7.j20 I 50 I ]00 \200 1 1 \ 500 feet feet u,OOO 

(day) (duy) (d~y) (day) (day) (dIlY) (night) .....(day) Day INight Day INight Day INight (duy) Day INight (~;~)
------------------1--.--.--.--.--.--.--.--.---.--.--.--.--.--.--.--.--.--,--,-- ~ 
Diptera-Continued. z..rum- l\Tum- l'{um- l{nln- z..rum- l\'um- Nt~11I- Num- :f\tum- Jr.rum- NlLm- z..rum- Num- N1l11l- .lV1L71l- :p.,tu.m- Nurn- Num- Num- J1rUln- t;:J

Cblranomidac-Cantillued. ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber ber berProcladius bel/us (Laew)______________ 1 ______ ______ ______ ______ ______ ______ ______ _______ ______ 1 _____________________________________________________ _ 

glm~!~::~~~~~~E-~/~!!~~~~~~~~I:e:t;~::: .___ ~_ ---T :::::: :::=:= :::::: ____ ~_ =::::: :=:::= ::==:i: :::::: :=::=: :~:~~~ :::::= :::::: :::::= :::::: :::::: :=::=: :::::: :::::: 
§ 
§

~i~~~J!~~~riil;~~;ii~~~~;~iii£~~:::= 1~ :::=i: :====: :::=:: :=::=: ~ ::=::: :::::: :::::~: :::::: ::::~: ::::~: ::::~: :===== ::::~: ===:== :::=:: ::::i: :::::: ::::=: !7.j 

-<1g~i~~~~~::! ;~~~~I~~~;~liit~h~1L~::::: ~ :::::: :::::: :::::: :::::: ---or :::::: :::::: ::::::: :::::: l :::::: :::::: :::::: ____~_ :::::: :::::: :::::: :::::: :::::: 
0> 

Chironomtl.! SP________________________ IOU 49 5 ______ ______ 60 _____ • ______ 3·1 ______ 14 11 19 3 3 __ .___ ______ 7 1 1 
~ 
tIO 

Penlaneura illinoimsis (1-1ulloch) __ .___ ______ 1 ____________________________________________________ .__ 1 __________________ . ____________________________ _ 
Penlaneura sp________________________ 1 1 _______________________________________________ ._ 1 ______ ______ 1 ___________________________________ _ ~ Spaniotoma Sp_____________ .__________ 99 1 _____ • ______ ______ 48 ___________________ ...___ 17 1 5 20 ... ___ ______ 2 1 
Chironomioae, undeterminedspp_____ 221 74 2-! 2 96 1 ______ 51 ______ 39 14 29 4 12 2 ______ 12 5 If' 

Ceratopogonidae: 
tJ 
t;jg~:i~~l~~! t~~if~~~~:i;?C6g~:rl~t{ti:~:~: ____ ~_ ----2- :::::: :::::: :::::: :::::: :::::: :::::: -----i- :::::: :::::: :::::: :::::: :::::: ______ :::::: :::::: :::::: ---T :::::: OulicDides multipunctatus Malloch____ 1 ______ ______ ______ ______ ______ ______ ______ _______ ______ 1 • ____________________________________________________ _ 

Culicoides crepuscu.laris Malloch____________ • 1 _________... ______________________________ . _________________• ____________ ._____ ______ ______ ______ 1 _____ _ ~ 
Culicoides sp__________________________ 30 2 ______ ______ ______ 7 ______ ______ 1 ______ 3 ______ -1 ______ 2 1 ______ 5 ._____ 9 
Ceralopogoll sp________________ ._______ 1 _________________ . ___________ • ______ ••• _________ . ______ ______ ______ ______ ______ 1 __ • _________ . ________________ _ o 

l':;jCeratopogoninae, undetermined spp__ 57 1 15 1 1 12 3 2 1 3 ._____ 7 ______ 4 ______ 2 5 ______ 2
Forcipomyia pergandei (Coquillett) ________ ._ 2 ____________________ • _______ • ___ • __ . 2 ________ •_________________________________ .______________________ _ 
Forcipomyia sqllamipes (Coquillett)___ 2 5 _____ • ______ ______ 2 ______ ______ 4 ._. __ ••____ ______ • _____ • ________________________________ • __ ~ 

H:::;~~J~~'i~i~,~faip;;-(coqiiilieii5:::::: g ~ :::::: :::::: :::::: ~ :::::: :::::: _____5. :::::: ~ i ____ =_ ------ ----i- :::::: :::::: :::::: ____ ~_ :::::: 
§~11r,~{:~~,~U;~f:~~~~~~~~;ir-t~=:::: ._J 1~ :::::: =::::: =::::: __ ._~. :::::: ::==:: i :::=:: :::::: ~~~~2: :~:~~~ :::=:: :::::: :::::: ::=::: :::::: ::::=: :=:::= 
o 

..,
Atrichopogollievis (Coquillett) ______ ._ 43 35 2 ___________ • 15 ._____ ______ 20 7 10 11 1 ________ .___ 7 ____________ c:jAtr1chopogon sp__________ .____ ______ 21 12 2 ______ ______ 12 ______ ______ 11 3 1 2 ______ 2 _____________________________ _ 

~Dasghe/ea orisea (Coquillett)__________ \!5 8 5 ______ ______ 15 ______ ______ 4 1 1 1 _____ . ____ "" _____ • ___________ _
Dasyheleasp______________________ .___ 7 __________ •___________._ 7 __________________ . _________________ . _________ . _________________•____________ •• _____ _ t':l 

~ecidomyiio~o:Ceratomgla sp______________ .__________ 3 
Co/podia sp___________________________ 1 1 ______ ______ ______ 1 ______ ______ 1 _______________________ . ________________________ . ________________ _ 
.pasuneura sP ______________________________ _ 2 ______ ______ ______ ______ ______ ______ 1 ______ ______ ______ ______ 1 _________________________----- ______---.--,------,------,------, 21 __ ----,------,-------,------, 1 1--- ---1------1-- ----1------1---- --1------1------,------,-----



Asphondulla sp_____________________________ _ 

Diplosiil sp. (group Difilil _________________ _ 
 1. __ • ___ .•• _________ •_____ ... _____ .___ 1 	 •________ • ____________• _________________• ________________________ _ 

I ______ ______ ______ 3 ____________ , ____ ••_.___ ______ 1 __ .___ ______ ______ ______ ______ 1 _____ _~_____Diplosid sp. (group 'rriOli)____________ 4 	 31------1------1------1·---- '1'---- -1·-----1 21-----'1'-'- --1-- -- --1--- ---I 1 ,------,------,.-----,.-----,------,----- 
Diplo.id sp_" _. ______ •__ ._ . ______ • _____ .. __ . 	 3 ____ . ______ ...___ ... ___ . ____ ._____ 1 ._____ _____ 1 ______ 1 ____ . ______ • ___________________ • ____ 

n 10 1 ______ 30 __ • ___ ... ___ 7 ______ 7 2 6 ______ 3 •____ • ______ 1 ______ 1Cecidomyildno. uudeicrmiul1d spp.___ 59 
j\fycetophilldne: 

;I .p ____ . __________ ._•• ______ ._ _ 1 ______ ,,_,, __...._____________ . _________ .__ ______ ______ ______ ______ ______ ______ 1 ______ .. ____________ _j;°~~KI~ ~p- - -- -:-------- ---------- .--- ---- ~ I" "---I- --- --1------1------1------1------1- -----1'" -----1- ---- -I 1 ,------,----- -,------,----- -,- -----,------,------,------,----- 
:i\fycctophilidnc, l1nd~termil1ed SIlI'--- 04 ~2 S ...... ______ fi5 ____ ._ 1 IO ____ 14 4 4 4 3 2 7 2 --2 

Scinridne: - ----- 
Eug/lOri.,/e occidell/lllis CoqlllllotL ___ _ 35 12 •_____ , __ •__ _ 6 • _____ _ 2 I ~ _____ 1______ 1______ 1______ 1 _____ _ H 
Euguori"tc 51). __ . ______ . ____________ _ 2 ~ 

1 1 ... _____ 1______ Ul 
t;j

SciurajllCll1Ida J"ohnnusell.___ • ______ .. 00 a 1~ _•__ .1. :=:::1 ~--40-I ::::::1~ :::::1:::::__ .____ ._ 	 <I 1. ___ ...014 ____ _ 

Sciara coproploila Lintncr. ___ .• ' __ ._" I 
S~illra sp__ ~_ .. _~_. __ ~ .. .. 4_. __ .... _ ... ___ " 2HS 2i - ---.-,----.,.-.;;;-,.-----,------,-----"~ ..----~.------.--.-. ao 

I 
23 2 o

I~ I.___ ~_ 	 1~ 1____ :_ I-'lSclnridne, undetermiued SIlIl---_.... .. 03 	 o 21:::::: ~==:~= 120 :=~=:= ~=:==: l~ I ......... _n 6 7 i I:::::: 1 ,y'
Bibionidne: 
Bibio 5p ..____ ... __ .• ____ .•.•_. ____ ..._ 1 

Dilophlls brel'icrN T.oew__________ ••__ • 


0 
._.~ 	

I-j 
.1 ____________ .___ ._ ______ 8 _______ ____ •. _ • ____ . 3 ,, ___ .. I • ____ • a _____________________________ _ Ul 

Dilophussp_.- _ ____ ._._. ••• _. 50 ._ ... _ 2 .• ___ • ____ ,,_ 20 __ ._ •• _._.~ ____________• 17 . __ •. , 7 ._.___ a ______________ .___ ______ 11-----·1 'I------I·· ----1-----'1- -- ---1---" '1' ----- -I ..--- -I ~.-- -'1 ·---·-1---- ~-I- ---·-1----- -1----- -1-----'1-- ----1------1-----.... ____ 
26 ______ •_________ ._ ._____ 6 ________ ....._.____ ______ 7 ______ 11 ______ 2 . _____ •_______________ •______ _lliblonillnc. undctcrmitwd spp ._ •• __ _ 	 8 

t;jScntopsidne:
Reicher/fila sp __ • ___ •••. ___ .. _._. ___ •• 
Scntopsidne. undetermined spp_ .-___ __ ffi1 1_____ ... 1.. ____ _ 

Sirullliidne: 
~ 

Simulium mcridonalr Riley _---. ____ ,_1 3 1----··1------1------1- ----
Simlllilt11l occiden/Ille 'l'owt1SClld .. ___ ._ 42 __ ._. 2 ___ •____ ._. 	 !I,
SimuliuIII sP ______ _ 	 2~___ I: =:::~I':::_________ -: I: ::::=:I::____ ::=:._ I 51:_____ :::::1---___ 5'1 ::::::_____ 1----:i-II ::=:::1 ::::::1----2"1 ::::::1::::::_ _______________ ._ • .. ....... • 1 • ._. • _____________________________ t;j 

1 __ .. _. _____ •• ____ ••_____ .. ___ ____________ •___________ . _____ • ______________________ _~ ~Simllliidne, Illldetcrmitlc,(1 Sp]) _______ _ 
!;oJ

S!ratiomyii<lne: 1-\
Odoulomyia sp__ •________________ .. __ . 
Nelllolcills sp___ •__ ~ ~. ~ ______ •_______ . 21 _____ • ____________ ,,_____ 2 ______ •___ ..._______________________ ~ ____________________• _______ • ________________ • __ t:311______ 1 11------I- --- --1- --. --I' ------1------1 2, _____ -,------,------,----- .,------,------,------,.-----,-----______ 1._____ ._____ ..____ 1 ___________________ •___ .. ___ • ____________ ...________________________________________ _ t;j
Strotiolllylidno, unuetermined spp~ ___ Ul

'rnbnnidue: 
1'abll1Jrt3 mularis RtOllC ..... ___ ... ________ _ 	 H 
Tailanlts sp ______________________ . ___ _ ::::::1:::=::1 :::::~1::::::1-' --i'1::=:::1 =:::::1:::::::1 ::::::1 ____ ~_I ::::::1::::::1::::=:1::::::1::::::1::::::1::::::1 ::::::1 :::::: ~ 

Bam hyli i<ln~:A n/hrax SP ~._ ..___________________ • __ . I-'l 
Sus/orchu., sp, ... _____ ,,_________ • ___ __ 1 _.• ___ . _____ ._____ ______ I ________ . __ . _________ . __ . _________________ . ____ . ___________ . ___________ • ___________ _ I:Q
SJlar'llOPoli"s sp_________ ._. ___ •__ •___ _ 1 ______ 1 ______ ._. __ • ______________________________ • __________ •____..______ • ____ . __________ ..__________________ _ I 1______ 1.--- --1-----·1'----·1 1 ,. ---.-,-- ----I' .-----,.-----,------,------,----'-,.-----,------,------,------,.----.,. --- --I .-----

t;j 
'l'hre\-irlnc:

Psi/oaphala 'P~ ________ •_____________ . 	 1 1 ____ .... 1 ______ 1 _______ 1______ 1______ r__ .. ___ 1______ 1 ______ 1______ 1______ 1______ 1 ______ 1 .. _____ 1 _____ _ ~ 
SCCllopillidn~: ~ Scenopilllls sp...... , .... ____ • _____ •__ 

G. 1.1 ... ______ • . . 3 ______ 9 _______________________ _ ~ 1------1. -----1------1------1----6 ______ ___ 20--1- ----·1--____--'-1- --.-;;I.·1·-----1-_____ --~;-I------I·---·-I-----·I------I------I------I,3 5 _____ • 1 1------1------Seenopilliunc, undetermined SPJl _, __ _ 
Asilidnc:Atomosia sp____________________• ___ •__ 1 1__ .... _ .. 1 ~_ ... ___ I ______ 1______ I ______ 1_______ 1___ .. __ 1______ 1______ 1______ 1______ 1______ 1______ 1______ 1______ 1 ______ 1_____ _ 

5t'~ry~~/~s sp______ .___________________ 1 ------ .----- -----. ------ -----. ------ ------ ------- ------ 1 .---•• ------ .----- ______ 1. _____ ------ ------ ------ -----DOIi~~}~~~/~i~;~~~-·-----··-·---------------1 20 I 1 I 1 1-----·,·-----/ 0 1------,------,-------1------1 61 ______1 41 1 I 3 ------,------,------,------,------

Clt~~;:j!~~-c~:~;:i~:=::::::::::::::::: ____ ~_ ::::~: :::::: :::::: :::::: :::::: :::::: :::::: ::=:::: :::::: :::::: ::::i: :::::: ::::i: ::::~: :::::: :::::: ~~~~~~ :::::: :::::: ~ 

http:Diplo.id


TAllLE 9.-Insects, spiders, and mites collected by airplane, according to aUitudes, Tallulah, La., August 1928 to October 1991, incluaive-Con. ~ 

'l'otnllnsects ColI~cted at. nltltudes of
tllken ~ 

o 
Order, family, genus, and speclc.~ 19.ver.. 300 400 500 1,000 feet 1 2,000 leet 1 3,000 feet 14.000 1 5,000 reet(l()()20 liO 100 _,)0 r t 0,000

Dny iNlghti fpct feet Icet feet fceL feet f~et feeL co feet ~ 
(dIlY)I(dllJ (dny)I(dny)1 (dny)I(duy)l(nlght)1 (dlly)1 Day INight Day INlght Day INlght (dIlY) Day INlght (day) 

1--1-_1-_1--1--1--1--1---1-_1--1--1--'--'--'--'--'--'--,-- ~ 
Dlptern-Contillued. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
ThrVpticus ~J1 ........................ 
Ilvdrophoru. sp....................... 

Dolicilopodld!le" Continued, NU1/1· Num'INum'INum'INum'INum'INlIlI"INllm'l Num INIl7n'INum'l Num'INIt7n'INllm'INU11l'INIL7/1'INum'INum'INum'INUTII-
I:d 

J :::~i: ::::~: :====: ::=::: ...~:\ ::=::: :::::= ==:::i: ::==:: '--i~f::i: ~:::~: ::::~: ::::~: ::::~: ==:::= :::::: =:::i: :::::: ~ GY7llllopteT7IU·' 'p ...... " ............

Pela3toncUru$ lOgan:! LOl'W _.... __ ~ ___ • __ _ ~ ......,......,......,...... .. ....,......,.......,......,......,......,......,......,......,......,......,......,......,...... I-'! 

Pc/a.I011CUrtl~ sp...................... I J .................. 

DQl1cilopoditilll', undetermiued spp.. . 204 20 1 ............ s~ I....i· :::::: ·....0· :::::: 4~ ....7· ''':ii' ...~. 21 ....2· '''T ~ ....2· "'''2 ~ 


Empldldnc: c:!> 
l1Ubo$ sp.............................. 4 I~ ___ .. _I"' ___ .. 1.. _,. ___ 1. ____ " 2 -> 

E1IIpi. Sp............. , .............. . I " ......,......,.......,......,......,......,......,......,......,......,......,......,......,...... CI) 


Drapeti. sp........................." 10 
~ 


Empidldne, undetermined SPJl ....... .; I:::::: :::::: ::::::: ::::::"'2' :::::: ....~. :::::: ..··i· :::::: :::::: :::::: :::::: :::::: ~ 
Lonrhopteridne:


Lonchopteriunc, undetermined SPJl ••• 
 V>
Phoridne: 

_Meoaselia sp.......................... 04 14 s 3 tj 
Phora 5Jl.... . ....................... t.".l 
Phorldnc, undetermllle,1 5)1/1......... . 1~ 1::::::1:::::1::::::1"'"2" 2.: I::::::I::::::I·....~·I ~:::::I"':~ '1"":'1"'::'1" ··~·I..··:·I·..·:·I::::::I..·~:·I ::::::1·....:
1 I 1 ....... 1 • ...... I ...... • ...... ...... 1 ............ 


Plntypezldac: ~ 
Plaivpeza S/I........................ .. 2 I~_",_ .. ~I ___ .. __ I. ____ .. I _____ ~ J ...................................................... 
 oPiJlnncuJidoe: l'%jPipuncull,. sll..................... · •• I ,......,....:; .. ' ......1......1..... 1......1·.... ·1......·1......1......1......

PipllllruJidac, ulldeterrnlncd SpJl ..... 34 I 1. ...... ...... 20 ...... ...... 1 ...... 1 ...... i 1::::::1::::::1::::::1::::::1::::::1::::::1:::::: :.

S)Tphl(ine:
Chrv.ooa3lrr SIL..................... . 1 

Paragus blealor Fllhrlclus.............. 1 .........." ...... ...... ...... ...... ......·1 ..··..1 ....... ............1·....·1 ...... '.........................................·..·,··....,·....·, ..·..·,......,................__ ...............
......,......,......'..·..·1 ..·..·1 ......·1 I 
llaecha laulpmnls Wiedelllann...... . 1 ._.......... __ ... '''''' ...... ...... ...... ....... ........... ...... 1 .......................................... ~ 

l1aeeha S/I........................... . 1 I .......................__ ........__ ...__ .............................____ ............ 

Syrphu. a11leriealltl.,\·iedelllUI1I1...... 5 ......,....2"1::::::1:::::: 2 ......................__ • __ .... ...... ...... ...... 1 ...........................__ • ~ 


I-'!Xanthoora11l7lla $Jl..................... 1 I ............ 

Taxofllall. polila Say................. 33 ••_... I ...... ...... 11 ...... ...... ....... ...... 6 ...... 4 ...__ • 3 __........-- 5 ._........ ..
......1··..--1 ......1......1....·..1..·..·' ..·..·,......·' ....··1 ..·..·1 ......1·..·..1......1......1......1...... 
7'axornfTlU margiTlutll., Say........... . 25 2 .............__... 14 ...... ...... 1 ...... S •___ .. 2 ...... ...... 1 ...... 1 ............ 

'11oromerwr 5P_ .. _.. _____________ .. _... "' ...... ·_ liS 3 4 ...... ...... 59 _..... ___... I ...... 23 1 14 1 10 ...... -..... 8 ............ ~ 


-o ._,.. ___ .. ____________ .. ____ .. _________________ ....________________ .. · .. ----1-- ......-1----- .. 1------AllogTllptu 511 ........................ _ 2 

Sp~a<T~phoria Sll...................... 
 2 1 _____ .. 1 ______ 1. _____ 1 ____ _ .. 

1 1______ 1______ 1 .. _____ 1_____ _E"slal.. twax (Llnnaeus) ............. o ...... ,...... ,....... ,.-... ,......, ......,.--... , ...... ,.-.... , ..--.. ,...... ,....--, ...... ,..----

Eristu/!. sp............................ 3 

S)Tphldae, undetermined spp......... 52 ......'....5·1::::::1:::::: 2G I:::::: ==:=== ::::::: :::::: ~ :::::: '''"6" :::::: ·..·ii· :::::: :::::: ''''4' :::::: :::::: 




'rachlnldae: I 
~,::;;~r~~~f.~~~~.~~~~~.~o~:..t.~~~~:::=:: ....ii.....~. :::::: :::::: :::::: "'"3" :::::: :::::: ..••• ~. :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: 

~~5j\f~;~;;~;;;~;jj:~i,:~:~:m'j' ::::~: ::~i: :::::I~:::: ::::l·~:::m:: ::~~'~:::: :~:~i~ :;;;~: :~::i: ~j~j~ ~~~:j: :~::~: ;:::~ :~:::: ~~~::~ ::~: 

Snrcophnglrlnc: 

SaTcophnga opi{em ('oquillctL•.•• "" 
Sarcop/lUya .",Ira Alrlrirh ............ . I ."___ ••• _........._.... __ ._ .........._•••. _. ___ .._._...__._ ....... """ __ ' __ ' .... _, """ """ 1 _".,....... 

Sarclphogll all.~ITOlis AlrlriclL •.•.• _•• I ... __.........__ ._ .,.,__ 1 •• _...._......._......._..__......... _••••_ ......._••••.••••_ ""_' .................. 


1 I"' ....[.--... [- ..-..[.....-[ 1 1......1..._..\__.__.. \""._.. \......\......\...___ \_.....\..·..-\·-··..\..··..1······\··-..-1-·..-· ..... 
~ 

Snrcaphoga qurrdriuloso ('oqu!11ctl· _•• I ""_' ... , .... ___ ".,...,._._ ._,, __ . __ ......................._..,. I "'" ...... __ "" .., ___ ....,_ ........_.._ 
 gjSrrrcophaoa rapar Wnlker. ........... 8 ...... I .•_._ ....._ 6 .• _,_. ""_' "_'_" •._... 1 .,._ •.•••••• _._.......... _.••• '''''' •• , ............... 

SaTco/lha;m lh(Tminiai Hohincnll' 

Des,·oid)'••••••••.•"'•••• , •••_••••• 1 ~ 
Sareal)haga laakei llnlL ......... " ••. 3 .Yl 
Sareophaga IOlUirentris Ynn der "'nip ..... I::::~:':::::: :::::: "'T :::::: :::::: ::::::: :::::: :~::~: :::::: :::::: :::::: ::::i: :::::: :::::: :::::: :::::: :::::: 
Sarcophaga ~p........................ 

",lacrOllieMa $p ..................... .. 

:.rntopconnminne, undc\('rlllincd SI' ••• 

SllrCO]1lmgirlne. llndHcrlllirwd sp•. 
 l~ I~~~~~~ ::/ :~~~~: ~~~~~~ .:J :~~~~~ ~::~~: .:::::. :::::: ::::i: :~~~~; .~~~~~ :~~~~~ ::::~: :~~~~~ ::::~: ::::~: ~~~~~~ ~~~~~~ ~ 

C'nlliphoridn(': ~ 
Cochliomvia marcllaria (}'nhriclus) ,I) I~R_~_~I __ ...... _I .. ____ .I ____ ~. 3 I~ .. ____ I ... ____ 1_ .. ___ .... I. ___ .. _1 ____ ... _1 .... ___ -1_'- ........ 1 ~ ____ ~ 1 •.••.•• ,...._. .Yl 

:-fuscldnc: 
StomoIVS calcilrans (I.innncus) __...... >
],[orrllia 51' ......................... . -•.• -....•- ..••- .•.-.... _ .• ........_ ._........... "'_" .•. ,_. 1 """ __•••••__ ._•••• _ •• _ •• " __" ~....··1.·..·.1_..·..1...... '.....;., ..__..,...... ,.-.....,..-.--,-..-..\...-..\...-..\....--\ 1 1--··-·\-·-·-·\..·-·-\······\··-···_ "'W'_ ••• 

.'[/lscilla sp........................... . ___ ._ .......,.... ...... 1 .•_._. "'_" ._.,._ ..... _. 1 .,._.............. _••" •••.._. """ .•...••.•••• _.••._ t::::l 
)[usci<lnc, ulHletcrmlned spp ......__ . 2 1 """ ._ .•...__.......... _._ ...•_.••..•, ... '_"'_ ._•• _. 1 """ __•••, ._.... "" __ .••._....... _••••• 

Anthomyiidne: is:Lispa 511 ............................. . ~ 3 ••.••• "_'" "'_'_' .............._.'•••__ .. """ ._.". """ """ • __ • __ ••••• _ ...... 

flylemyia 5p.......................... 36 .,.,i' I"" c,'1 :::::: I :::::: 1~ .......w.... I 1 ..••__ 3 ...... 5 •••__• """ 3 •••• ww ......

l,j:;pinnc, undetcl'luined sJL_~_ ...........__ ~ 1 I ............... ......... "W.... """ ...._ •••••••••_w. _...•..._.. . ~ 
_ __ ." """ """ _ 

l'nnniinnc, tlndetcrrnincd 5P11 ........ . 25 -~ ,--_ .. ,., .. ~ ........ ~ 10 ••____ '''''' .••,._•.____ . 3 3 " ••" 2 ...... """ .......... _••••••• rn 
Authomyiinnc, undctcrminM spp. __• 41 I 4 •• _••• " •• __ 2·1 "" __ •.•••• __ .......' __ ' 7 •••• _. 3 I 2 .•••,. ...... 1 •__ .•• """ .....---"'1'-";','''''',''''''
Anthom)'iirlnc, undetermined SJlp._.. 172 13 lU 1 ._ ••_. 95 .......w.'" 4 """ ~1 3 20 2 10 4 ___ ._. 6 ............ ~ 
Scatophngidao: 
Scatophngidao, undetermined spp••••_ 7 1.. ___ .... , ______ 1______ 1_____ _ 6 '.. _____ 1______ 1_______ 1 _____ _ 

Uelotllyzidne: . 
U'lolJlyzidne, undetermlUed spp...... 2 1-_____ 1______ • ______ • ______ 2 I ........ __ 1____ .. _1 _______ I .... ___ .. I .. _____ 1______ 1 __ .... __ I ___ .. __ 1_ .. ____ I ______ 1___ .... _1_ .. __ ..._1 __ ........ 1_____ _ ~ DQrhoridlle:
Sphauoccra sPP... _..._........__._._. 

Lep/ocera {ron/inalf. (Fnllen) __........ 
 51 ...._.1 1 /"'-"1"''''/ 1 1..··..lw·····I..··-··I·..·--1 21" __ "1 1 1..····1·····-1-·····,-·····,··-··-1--····1···-··I.eptoara sp......_•• _......_._._..... 41~ '''jii' "'ij' ....2- ....2· "2iii' ....ii· :::::: ··-··s· :::::: '''ii6' --"i'I-"si ' .... 4- ab '''-i' ""j' ....4· ..o'j' '''''j ~ 
llorhoridne, undetermined spp._.__._. 99 3 15 ...... __•••• 49 ..._.. ...... 1 ....._ 17 _...__ 9 2 7 •.•••• ...... 2 _._••.••••_. 

Sciom),zil\nc:
Teianocera sp_ ••...••_••_....__ ••••••• 
Scfomyzidae, undetermined spp."'.. 2~ 1..·TI....j·C:::I::::::I..·iii·I::::::I::::::I..·..j·'······ ....j·I..··n:::::I..·T1""n::::::1::::::1::::::1:::::: 

Sspromyzidne: 
Snpromyzidne, undetermined spp...._ 28 2 3 •••• _•• ,•.•• _. 14 ••• _•• _._ ••••. 1 .•_.... 7 1 , ••••__ .•••••• 4 ' __ ... ___ ,______ 1______ • ______ 1_____ _ 

Clt 
Clt 

1-3 



~ TABLE 9.-Insects, s1Jiders, and mites collected by airplane, according to altitudes, Tallulah, La., A1LgllSt 1926 to October 1981, incl1l8ive--Con. 0') 

Totnllnsccts Collected ut altitudes oftuken l;j 
Order. family, genus. and spccie-s 	

Q 

20 50 100 200 300 400 .'iOO 600 1.000 feet 2.000 feet 3.000 feet 4.000 5.000 feet Over ~ 
!7lDay INlgbtl fcet fect feet feet fect feet fect fcct I ---- feet ~~~ ,... 

~~~~~~~~~~~~~~~~~~ 
------------1 ----------------------------.--------- ~ 
Diptera-Continued. 	 lYllm~ 1\T'um- Num- Arum- l{um- ';..tUnI- l-lUln- Jt.tlLm- NU711- 1{u11l- lVUP Yum- z..r,l1n- l\Tum-I1\Tttm- Num- NU71l- vtum- Ntt1n- Nam- td 

Otitidac: ber ber ber ber ber ber ber ber ber ber ber ber be, ber ber ber ber be, bET be, 
Ricellia sp.._......•..•.•....__.. , ..__ 1 .....................,.. 1 .., ......" .......................... '''''' ..............., ............, ............. 
BUIeSla 110lalll Wiedemann............ 1 ..........., ...... ...... 

3
1 ••, ......__.....--•••,." •••••••••, .................., ..., ......., ....--............. ~ 

t:j 
8{5fli~r~'~e~i;l~idiilC;mfnc(rSllP::::::::::: ~ .--... ''''j" :::::: :::::: .... :::::: :::::: ::::::: :::::: '--'j' :::::: ..__ :. :::::: :::=:: ::::::: :::::: :::::: :::::: :::::: ..... 

Tryp<!tidne: ~ Paraclllliha clIlta Wiedemonn......... . ..............." ..." 2 ..............., ..........."" ...." ...--.........................................,. 

T01lloplagitl <p•••••••••••••"'.......... 2 ........"" ...... ...... 2 ••• , ..........." ......................., ........................, ................... en 


"'~~~~~~a(j~~Xi;;";ie;iel;i,~l;n·.:::::::: I~ ""j' :::::: :::::: :::::: Ii :::::: :::::: :::==:: :::::: :::::: :::::: "--ii" .... j ..... j. ::::== :::::: :::::: :::::: :::::= 	 "" 
q 

if)i~lii:~~;;~~:m~~~~::; ,I ::j~ :~~mt~ :~:] i :~:~~~ ::~m ~~~T m~== :~::;~ ~;~i; ::1: ::~~:~ ==:1: ~~j:~~ ::~~~: :::=i: ~~:~~~ ~~~~~~ 
"" 

Sepsidne: 	 I:f 
Sepsis riolacea ~LeigeIL ... _............... ___ _ 12 ______ .. __.. __. __ ./ ...... 7/...... / ...... / .... __ ./ ..,__ . 2 I....--I·--···I·..--·j..·..·j 1 1....--1----·· t:j
~ 1'''"3" 4 __.... I • __••• __ .... ____••Sepsi., sp...............__............. 51 ,[ ••".. 1 •__... 	 o 


1 3; :::::: :::::: .... .._.. ~_ ::::::1______ 1______ 1.. _____ 1____ .. _1 .... ____ 1______ 1 ..____ 1__ .. ___ 1______ 1______Nemopoda sp. __...................... 1 1.••••..•''''1.... __ ...__• ~ 
Piophilidne:

Piophilia s/!.......................__•. 2 1.... ____ 1___ .. _ .. / .... ____ 1_____ _ 2 I .. _____ 1__ .. ___ 1 .... __ .. __ 1__ .. ___ 1 .... ___ .. 1 ______ , __ ___ .. I ... _____ I __ ~_ ~-I. ~_~ _ _14" ----I ~ ...._--1 .. -----1------ o 
>-:jPsilidnc: 1 \______ 1~ _____1_____ .. \ __ ... _-_I • _____1_______1~ .. ____ I _____ .. ! ______ I __ .. ___ 1___ .. __! .. _____1____--1 ~ _____ I ______ l ______ l ______Psilidnc, lIudelermine,l ~p ••••_. __ ._•• 

Ephydridne: 	 g;
Dichacla sp••__ .......__ .........__ ... o 'J 	 4\....;;.\..__.. 2 • __.... 3 2 1.. -----1----- -1------1 ....----1 ~ -----I-----i ~ 

Sclliel/a sp. __. __ .._.______........... . 2\······\··....,··.. .. 1 • __• __ • 	 H 


QEphnlridne. nn·Jetcrlllillcd s[lp....... 655 
5 

5:1 '''iis' ::::::1....2· 336 2 • ____• 2~ 1::::::I"iiii'I'''j:j' 7~ 1'''-s-I'--51'1''--fi'I::=::=I'''i2"l--''j" 1 
Chloropidne:

JIeTomyza sp. __ .........___ ._.___.... 2 

ChloTopisea 5/'.----.................... 3 
 qC'hlorops sp........................__• 112 

Hippe/ales leranlls Aldrich............ 1 
 ~~~~;~I~~~~ ~~~~~~ ;~~~~~ '''fi~' ~~~~~~ ~~~~~~ ~~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ :::~~~ ~~~~~~ ~~:?~~~~~~ ~~~~~~ :~~~~~ ~~~~~~ ~~~~~~ e 
llippelales palli]!es ].0011"....__...__... ·15 1 ...... ...... 15 ...... _____• ....... ...... 15 10 ...... 3 __. __ ••__.,....... ____.. 1 l::.1 

Hippelales sp......................__. 43 4 •••••• __•••• 17 ........__.. 1 __ .... 12 5 ...... 3 ........____ 2 ...__ • ____ .. 

J..facii za sp _____ ...___ ........ _.... _________ .. _ __• 2 •••••••••••. ____.__ ______ 1 ••••.• ...... ...... 1 ..........._ ••__., .••••• 1
5 
Oscinella eoxendix (Fitch) ....__....... 2 
 "--iT"2',:::::r=::= '''i:j' :::::: =::::: '''''j" :::::: ··..ii· ::::== ..--3· ::=::: ::==:: :::::: :::::: :::::: :::::: .....:25g;~l~~:I~pS!~=:=:=:=::::::=::::::::::::: 828 39 98 •____••••". 407 •••••• ..••.• 26 ...... 170 8 83 4 43 1 • __... 24 •••••• 3 



Elachlptera nlgrlcornl& (Loaw)......... 1 •••••••••.•••••.••1...............................................................................,......,...... 1 

Elachipltra sp......................... 82 7 6 .••••• •••••• 44 •••••• •••••• 4 •••••• 16 •••••• 6 3 6 •••••• •••••• 3 •••••• 1 
Chloropidae, undetormined sp........ 078 31 122 5 4 452 2 •••••• 17 •••••• 212 6 02 6 30 2 3 43 2 4 

Drosophilidne: 

f~~~~;:~~aavr,:'ri~n,\·~f:~;~~::::::::::: ""i' ....~. :::::: :::::: :::::: ""i- :::::: :::::~ ~:::::: :::::: :::::: :::::: :::::: .... ~. :::::: :::::: ::::::1::::::1::::::1:::::: 
Drosophila mela110gasler lIfeigen....... 1 .••••• •••••• •••••. •••••• 1 

Drosophila sp......................... 3 ••••••1...... ...... ...... 1 ••••••••••••.••••,. •.•••••• 2 •••••.•••_.••••••••_••••••••••••••••••••.••••••••••••• 


_.•'.. •••••• 1 ••••.• 2 ••.••. ••.••• •••••• •••••• 1 •••••••••••••••••••••••• 
Scalllomy:a 5p........................ 7 "" ••. _•••••••••••••_ 5 ••.•.• ..••.• •...••. .••••• •••••. 3 1 1 1 .............................. 
Drosophilidae, uudetermiued 5I1P"... 12 4 _..... •••••• •••••• 10 ••.••• •..••• 3 .••••• •••••• •••.•• I 1 1 •••••.•••••••••••.•••••••••••• 

Scap/omyza adlUla Loc\\·.............. 7 2 ....•. .•.... .....• 5 .--."1'" '--1"--'"1'-'-"1"""1" ""1"" "1'" ··-1·····-1-····-1-····-1······1-····-1-····· 

i2Milichiidae: 

1 I ~ _ __ ... 1.. _____ 1______ 1 .. __ .. _.1 ______ 1_ .. _____ 1_ .. ____ I ...... ___ I ___ ..... I .... ___ .. 1--- - __ 1-- __ .. -I .. __ ---I ____ .. -1 ..---- _1_ .. ___ -I -----J)tsmomelopa 1II-nigrum Zelterstedt '" 

j 
~ 

Ochthiphilldne:

Leucopis sp••.••••.••••.••.••••••••••• 1 '•••••, 


Agromyzillnc:

Agmmyza virens Loo"".....••.••....•. 
 4 .•••_____._.••___ • 1 ••••__ •___._ 1 __ ._•• __ ••__••_•••••••_. •.•••• •••••• 3 ........................ .
Agromyza sP••••••••••••••••••.•••.•••1 0 21 ......1......1......1 1 1"""1"""1""-"1""" 1 1"""1 1 1 1 1 1 1.-\gromyzidne, uncietermiued 511P...... 3 .....•....•..••_.. 1 ............................... 1 1·····-1-····-1·····-1·····-


DipteTR, unrecognizahle SllD•••••••__•· _•• 3,478 579 Zl9 4 ...... 2,040 .••••. 1 330 •••••• 66~ --i5D' "292- ···.jr "i43' "'24' ""7' s1 '''iii' ""35 ~ 
t:lTotal. ••••••.••_•••••••••••••_.•• 19,973 11,331 I 7i3 21 18 15,172 .16 788 1 11,079 I 31·1 11,024 I 130 I 580 62 17 I 279 37 81 

=1::-==1=1=1=1=1=1=1=1=1=1-=1=1=1=1=1=1=1=1= ffiSiphonnptera:
Pulicidae: t> 

unrecog{;'I~I:bl~i~~:Jt~~~.B.e.~::::::::::::: :::12, 50~ 1-' 292·1-'207"1""1"1::::::11, 44~ I··..r I" --j'I-"isi'I" -·i·I".jiii·1···oii-I"iiio·I··'2ii·I--'95'1·--iii'I···'n··.ji·I···iii"l--''is ~ 
t:) 

GTnlld totuL·'_···"_·'··"··"··124.M9 13,055 11,860 I 61 I 51113,3GOI 34 1 14 1 2,548 I 714,7'19 1 85312,3571 31411,36411361 54 1 61211041 225 
Totnl time flying, minutes ••••• _ •• 51,Ii8 0,700' 721 ro 63 10,277 92 - 40 1,664 23 10,101 1,488 9,767 1,2·18 \0,102 1,225 -201 0,622 1,105 2,455 ~ 

t;'l 

.... 
!2l 
8 

~ 
~ 

~ 
~ 

http:totuL�'_���"_�'��"��"��124.M9
http:292-���.jr
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TABLE 1O.-Insects and spiders collected by airplane at altitudes over 5,000 feet, 
'l'allulah, La., 1926-31 

Collected nt altitude oC-

Order and species 
6,000 7,000 8,000 9,000 Jo,OOO/I 11,ooo 12,000 13,000 14'000115,000
Ceet Ceet Ceet reet reet Ceet Ceet: Ceel Ceet Ceet 

--------------------~---
z..rum- i.Vum- .,\rUIn _;.Yum- ~Yum- iVUfn-

t 
l\",um- l\rUlIl- 1'otu7Il-1Num

Ara~~Wi~\~:o~' ~~Joel~e~~~e~lW_~:==: =;;;=: =;;;=: :;;;:= __h:::_ :=b;;:= :;;;::'_~_C~i_I:;;;== =:b:e;=: ::~;::
Saltieidae, ulldelermined sp________ ______ ______ 1 _________________________________________ _ 
Araneida, ullrecognizahie 5pp______ 1 1 ______ 2 2 3 ____________ ._____ 1 

ThysUllUru: 

~:~EW~~jl~~::~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ------ ----~-'~~~~~~F~~r--;- ~:~~~~ ~~~~~~ ~~~~~~ ~~~~~: 
Psoeldae. ulldetermined sp_________ ______ ______ 1 1____________ ,_____________________________ _ 
Lachesilla PCdiCUlariS_______________ j______ ______ 1 ______ 1 _____________________________ _ 

'l'hYl>UUOJltoru: 
Franklilliella trilid. ________________ 1___________ ------ ------ 1 ------ ---- .. ------ ------ ----- llcplothrips oru1IIillis_______ •_______ _________________• ______ ______ J ________________________ 

Heteroplcra:Coreidac, (uudeterrnined nYlllph)._ j______ ______ ______ 1 ___________________________________ _ 

11~~~~m~~lill~~~I~~i- ~~:~~ ~;::l~i~~~:~'~~~l~I-:~-{:~::_ :-~~~- -~~j- ~l~~l 

.uO~?J~~~f~l~onstricta_c--~-------------_!_----- ____________1______ 1 _____________________________ _ 

liJ.jt~1}~ijl=_iii:il:;~;1: :~~~;~i~~:;:l!1:~~;ll11i;l ;;;i~ -~~ij ~~~~'i ;l~;;; i~~~ 

A~~~~rir:}~:~~J~~_~:~~:'_t~e:~z::~_\~:~~_,------I------ 1 1__________________ ------ __________________ 

~;~il~7{~,~7;~~~~~~;=e:";;~;::::==:::=I·:::::1::::: ::~:::' :::::: ~~~~~~ :::::: :::::: ----~- :::::: :::::: 
Aphid, ulldelermined ,p-..-------- ------ ------ ------ ------ ------ 1 1__ . - ----- ------ ------Aphlidne (undelerlllined ndults)___ ______ 1 ______ ______ J ______ .__ ________________ _ 
lJomopteru (uudetcrmineu uduilsl_'______ ~ J ______ 3 ____________ • 1 3 _____ _ 

{Jo)eoplcm:'i'achvs sp..________________________ ______ ______ 1 _________________________________________ _ 

£~;.~~':t~~u:r/~iiliiis~~::=:===:::::::: ----i- =::::: :::::: :::::: ____~_ ::::=: ::::== :::::: :::::: ::::::Aleorilurinae, undctr.rJuilled spp________._ 1 ______ 1 ___________________________________ _
Atheta sp_______________________________ -_ ______ ______ 1 ___ -- __.._________ • _______________ _ 


OZVl)oda sp_________________________ ------ ------ .----- ------ 1 1______ ------ .----- ------ -----. 
StaphyJinidllC, undetermined 51'11._ ______ ______ ______ 3 ______ 1 _______________________ _ 

ifi~~f~;{~J~~~~~;~~~~~~m~~~~~ ~~j: ~~~~~~ ~~~m ~~~~~~ ~~m~1 ~~~~i~ ~~~~~~ ~~~m ~~~~~~ ~~~~~~ 

g~~~~gi':;;.~~.~t~d~~~:uifii;;iisi)::::==: ----i!" ---"2' ----i- :==::: .! ----2- ----4- :::::: :::::: :=:::: 

Hymenoptera: 

~i~~~~~~~ri:s~~d~~~~:~~~:~~~~:=::=: ::::~: :::::: :~::~~ =====: ::::j= :::::: :::::: :::::: :::::: :::::: 
g~?ll;~:~~l~i)~_~~~~~~:~~~~~_~~::::::: :::::: =::::: ____ ~. :::::: ---T :::::: :::::: ----i- ----i- ::::::'l'elen011lU8Sp ________ ._____________ 1 ______ ______ ______ ______ ______ ______ 1 ____________ 
Lel'lacis sp__________ .. _____..._____ .. ____ ______ 1 _______ ..--- _____________________________ _ 
Ptatlluaaler sp______________________ 1 ... __________________________________________________ _ 
CothonrlSpis sp ______ , _____ •••_____ ______ 1 ______ ______ 1 ____________ ' _________________ _ 
Cynipidae, IIndctcrminc<J SP. __________________________ .___ ______ 1 _______________________• 
Parhvneuron .illllOnOllIIOTlle_________ 1 _______________________ • ______________• ______________ _
PachVrleuro71 gp____________________ ______ ______ ______ 1 1 _________________• ___________ _ 
Svrpl1071/lUgll'I sp ________________._. ___ •• _ ..____ ______ ______ ______ ______ 1 _________________ _ 
Encyrtidue, untleterminod sp _____ , ______ 1 __________________ •____________________________ _ 

J~Fv~~r~1~~:~~i~~=:::::==::==:::::::I:::::: :::::: =:=::: ::::~: :~~~~~ :::=j: ---T :::::: :::::: ::::::
Hymenoptera, undetermined sp____ 2 1 ______ ______ 4 __ ,___ ______ 1 1 ____ •• 



__ 
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':rABLE lO.-Insects and spiders collected by airplane at altitudes over 5,000 leet 
Tallulah, La., 1D26-S1-Continued 

Collected at nltitude 01-

Order nnd species 
6,000 1.,000 Is,ooo 9,000 110,000111,000112,000 13,000 H,ooo 15,000 

~I~!~ ~1~'~ ~ ~ ~ ~ 
-------------I\-~-.-um-J sumJxum- 1....U11I-. SumJSum- Num- gum- ""um- Num

D1P~~[I~~1i?ne, undetermined sp________ _!_e~____b:~__'-~-e~-- __b:~__ I--b:~--I--b:~-- __b:~__ _~:~__ beT] __b:~__ 
eu/,co,des sp-----------------------l------ 3 i------l 1 1______ :; 2 1 ------ --.-- CerawPol!oninne, undetermined $Jl. ______ 2 (___________ -' ___________________________________ _ 

Chi,o!,011lu,~ sp _____________________ ------ I .----. ------ ______ 1______ ------ ------ ------ -----
$[lal1lO/ollla sp-------- •• ------------l------ I ______ ,_________________________________________ 
Chironomidue, undetermineu SPJl.-'I______ 1 ______ ' 2 1 ______ ______ 1 ___________ _ 
Ce~idomyii'lne, undoterml!ll'd 5p.________ , ------1-----,1 '----- _____ ,' ._____ ______ ______ 1 _____ _ 
Mrcetophilidae, undetermined 5.'PI'_\______ 1j_. ___, ______ 1[______________________________Sc,am sp.._________________________ 1 1_____ -' ______ 

1
.______ ] ,_____________________________ _ 

Sciariu.lC, undctermiue!lsl' _________ ------1------1· 1 ,------ ______ ' ______ ------\------ ------ ------

DIlOPhU.])olichOpouldac, IIndeterrmllcdssP: --------------,--------'PIL ------f·-----___ ------1------.. ------ 1------"____________ ------ ,-.---- ------1 -----_. 1______ ---- 11 1 1______ ----- 
lo[egase/in sP. ______________________ ;..____! 1 I 1 ------ ...---- ------ ------ ------ ------ ----- 
J~eJltQclra sp________________________ i - _____ • ------ ______ 1______ ______ 1 I ________________________

1 

~c;l,~~:llrfc\~;;;ii,}(t~-t.rilijii(,ii~ij-~::::!::::::l::::::r:::::I::::::1 i j:::::: '::::::IC ::: :::::: :::::: 

~~fi~Ffi~~;~~;~~i~i~~~~~~~~~~~~~~I:=::i:1 ::::i:l~~~~~~I;;;t::=:J::=~: ~~~~~~ ::::~: ~~~~~~ ~~~~~~ 

ElachifJtera 11I 'itorllis. _____________ i ______ \______1__ .___ ______ ______ 1 ____________ . _____ . ___••

YElarhi[lfera sp ________._.__________ \... _-. 1 ____.\___________________•___________ •_________ 
Chtorollidac, IInd~t('r/Uined spP____ 1 1 ;._ .... ______ 2 _________• ____• _________ •__••_ 
Diptcrn, undetermined spp________ 6 Jl! 7 ______ i 1 ______ 3 ____________ 

L'nrccOp"!!znhte illsects--_. ___ .• ____ t_-" __ t_.:.;~~. I.:,;::.: _= I __:__1 :::= :::::: 


TotaL- _________•• _______________ i= :;~lc_~~,!=~~J l_~_i_.~!!. =2.'. )oj L 16 10 1 


Totnt flying time, minutcs_____ ..1 321 I 3ti5; 33S I 270 I 399 224 204 i 171 11S 20 

WINGED FORMS 

ORTHOPTERA 

Of the order Ol'thoptera 13 were taken in the dny flights and 3 at 
night. They were found scatteringly from l\lay to Noyember, inclu
siye. In the day collections two specimens of a cricket (Tridacilllus 
minutus Scudd.) were taken in June und July 1929 Il~ altitudes of 200 
and 1,000 feet, respectively. Four specimens of tile red-legged grass 
hopper CM.elanoplusjemul'-rubrum (Deg.») were collected in September 
and October ut nltitudes of from nenr the surfuce to 1,000 feet. This 
species is very destructive, cnusing serious dnmage to crops. The 
other species of grasshoppers taken in the upper nil' -were one specimen 
of Tettigidea acuta ]\,lorse at 2,000 feet, and three specimens of T. 
lateralis (Say), two at 1,000 feet and one at 2,000 feet. Two unde
termined species of Orthoptera were taken ut 200 and 2,000 feet. At 
night one cricket, Nemobius carolinus Scudd., was taken at 1,000 and 
two at 2,000 feet. 

connODENTIA 

There were 78 spccimens belonging to the order OOlTodentia tuken 
in the upper nir. Sevcnty specimens were represented in the day 
collections and eight in the night. The families Psoeidnc and Atro
pidue und six determined species were represented. Corrodcntia ap
peured in every month of the yeur, but were more abundant in April, 
May, und Noyember. The family Psocidae included the majority of 
the specimens taken. Seyernl species belonging to this order are of 
economic importance and are known us booklice, being pests in libra

http:Sciariu.lC
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ries and museums. One pm"ticularly annoying species, the booklouse 
(Trocles divinatorius (Mull.)) I was taken in the upper ail' at 1 ,000 feet. 
One Trogium pulsalori,u1n CL.) was taken at 5,000 feet. Oue Psocus 
inornatus Aaron was taken at 3,000 feet. Thirty-one specimens of 
Lachesilla pediculal'ia (L.) were taken ill the day flights at from near 
the surface to 10,000 feet. Two were found at night at altitudes of 
500 and 2,000 feet. 

The order Isoptern., or tNmites, was represented in the day collec
tions only. There were 19 gpecimens taken in the upper air at alti
'Gudes ranging fl'Olll near the surfnce to 3,000 feet. Reticulitermes 1xir
ginic1ls Banks was the ollly gpecies taken, with 13 specimens in April 
and 6 in May. On the dlttes of these collections great numbers of 
termites wpre visible in tbe air. It is not appropriate to refer to these 
swarms as "nllptinl ilights" since the suddpIl appearances of termites 
in the nil' ilre merely ('olonizillg fligh is, or It means of dispersal (68). 
It is only on these flights tba t ter1l!ites come ou t into t he sunlight and 
above ground. The wings nre ghed before tbe adult termites are 
sexually mature, and mating docs Jlot tnke plnC'e u t the timr of swarm
ing. The femnles forJll new eolollies, never returning to the colonies 
from which they ('ame. r'"nless carried by the wind, termites do not 
fly Yery fur. The grent mnjority of the colonizing ndults of the genus 
Recticulitermes, after a short vucillating fligb t, ulight or fall to the 
ground and lose their wings. Spreies of tbis genus nlways swarm 
during the dnytime. The dutes of swarming vury with Lbe species, 
the geogruphicnllocntion, and the senson. The actual dates of the 
month are of no importance, a$ there mny be swarms from one colony 
distributed over n period of seveml weeks. T('rmitrs w('I'r collected 
in the llpprl' nil' from April 3 to 22 ill 1930, and on ~.hty 21 nnd 22 
in Hl31. 

EPHEM ~;ROI'TEnA 

The order Ephrl11rroptem wns rrpl'esented by 10 specimens taken 
at altitudes rnnging from 200 to 3,000 feet in the gpring nnd sUl11mer 
months, with equnl Jlul11hrrs for the day and night collections. One 
specimen of Caeni8 hilaris (Sny) wns found at 2,000 feet in tlte day
time, und one specimrn of Cae II i.... sp. WIIf' tnken in the clny at 20D, and 
one ut 1,000 fret, nnd two at night nt 500 and one nt 3,000 feet. A 
species of IIe/agenia wus collected nt 200 fret, flnd olle of Ephemera 
at 2,000 feet in the daytime. Two undetermined sprcips of Ephemer
optem were collected at 1,000 fert at night. The Ephemeroptrra arc 
quite importunt ns food for fighrs, us tllenymphs feeding on living or 
deud aquatic vegetation in lnkes nnd bayous are Yrry abundant. 
Often great numbers of Mayflirs, rsprcinlly species brlonging to the 
genem Oaenis and ffeXClf/enhl, were sren under street lights in Tallulah, 
and by morning tIle walks Hnd pawlllents would he covered to the 
depth of fill inch with the <lend bodies of t11('s(' fragile und short-livre! 
ad nlts. Although t h(T wrrp ofl rtl so thiek ill tll(' nil' thnt thry brcnme 
a genNnl nUiBIIl1Ce ill Btorrs and 011 the streets, comparatiVely few "were 
taken in t1JC lJigher at mosphCl'e. 

ODONATA 

The order Odonatn, nppefil'rd only in the dny collections, 21 speci
mens being collected belonging to tbis order. Odona ta were taken 
in the spring and summer months and two specimens in October at 
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altitudes of from 20 to 3,000 feet. The drngonflies tnken at 200 feet 
were one specimen of Peritltemis tenera (Say), one Libelhlla 1:ibra7ls F., 
four Pachydiplax lO7lgipennis (Burm.), and one undetermined species. 
At 1,000 feet there were collected one sperimen of P. longipen7lis find 
two undetermined species of drngonfli('s. Dnms('l flies w('re coll('cted 
at 20 to 3,000 feet, w.ith oIle EllQllagma sp. ll('ur tIle surffice nnd one 
Anomalagrioll ha8iatum (Suy) nt 20 feet, two nt 200 feet, find three at 
1,000 feet. Dr. X('('(lhnm, who d('t('rminecl the spe('ies of Odonuta 
coIl ('C tNj in tll(' UPP(,l' nil', stated thu t he WflS !';urpris('d in studying 
them to lind thut tIl(' mo!"t fibundnnt species wus olle of th(' smullest 
w('nklings in the who}(' orclrr, ..lnomalagT":on lwsiaium. Ail'plHlle col
lecting explnills the wide distl'ihu tioll of this sl)('ri('s, which rnnges from 
Cnnodo to A1'f!en tinn und whieh iR nlwavs Y('ry locnl ill i is distl'ibu tion. 
Dr. X eedhnm~stil ted thn t h(' hod npn'r 's('en (lne flying higher thun the 
tops of the spikel'llSh in the s('C'pngC' pools thnt nrC' its home. Three 
und('t(,l'minC'd sp('<'iC's of Zygopt('l'U were collected nt 200 fC'et ond one 
at 3,000 feet. 

During the sumlll('!' and ('nrly in the fnU the writer has s('en drngon
flies flyinp: at altitucl('s as high as i.OOO feet. Drngonflies are very 
rapid fliC'1'5, nlld th0 wl'itrr has obsl'rnd tbrsr gauzy-winged insects 
k('(>ping up with tItr nit;.Iul1(' or eY(,Il darting Hlwad nt times when 
th(' nil'plnllr wus flying Ilt !lO miJ(>::; or more UIl hour. The species, 
as Jl(>lll'ly H!" could h(· det{\rIlliJl('d from the co('kpit, Will" tbe big grren 
dumrr, A7la.t jUl,illN (fhu.). '1']1115 it is to he rxpected thut Ycry few 
spC'('imt'!ls would 1)(> tukrJ} in tlt(' UJlJlN nil', b('euuse of their rnpid 
fli~h t and their ahility to dodge t he oil-coming nirp]une. Drngonflies 
fire cOl1sid('l'('d u~('ful ill::'(-('t:::. us tl}('y d (>stroy mnlly injurious il1s('cts, 
('sp('riullv mosquit()(>s. Tll('Y muy b(' H'(,11 in gJ'('ut llumb('rs flying 
ut dusk \\"l}(,ll mosquitoe!" Hll(ll1i~.dltIlyiI1g iUs('cts ure (';-;ll(,elnlly Ilctive 
in ill(> nil'. 'I'll" llymphs nl.:;o furui:::h a food supply for JjS]H·S. and on 
tllr otlH'], lWJI(l it is kuown tlwt tIl(> lUl'gPl' dl'lIgollIly IIymph5 hnbitunlly 
en t VPJ'Y youlIg fislt(>s. 

Tf(YBA:-;OPT~;IlA 

TIl(' orel(·I' Thy:::mwJlt pm \\,11:-:' rppl'P!"(,Il t ('<1 by {IS spccimPlls. oJ which 
III W('l'P ('oll('ctl'd ill 1h(' lIppl'l' ail' durin!! tIl(' dny lind '{ at night. 
Th!'y W('l'(' ('ollp('«'d fI'()Il! )'lul'f'h to ()ptohpl' ilJ('lu,.:.in'. fmd w(','p most 
n1.1/11<1l1l1t ill .fUBC'. Tltysallojltt'l'Il WPI'£' tnk('I) lit ulti[lldl':-; J'llllging 
fr('lll lIC'!Il' lh(' ~tlrrn('(> to 11.1100 [1'('1. Tilt' fUIl1ilip.:; rpprp';C'Htpd W('re 
Thripid II'. ill ,dlil'll "Lx dptpl'lItillPd "1)('(')(''; Wl'rp tnkpfl, amI th(' fnmily 
l'ltlul'ot!tripiduf" of "bir·1t the·n· WPI'I' pi!!!lt d(·tPI·lIIiIll'd ":'pPC'i('!". Of 
the' Thripidu(·. tIll> lloWN 1Ill·ip,... 11"/111,/"/;,,;,11(/ Ira;,·; , rite-I! " \Va,.:. the 
1110,;t UliUlld:1II1 :::]I('('ie''; tal,l'll. I!l bl'ill![ [·oll(·(,tl'd in thl' dnytillw und 
.j Ht ni!!ltt. :-:jH'dIllt'II":' of 1hi.:; 'lwei!'.... \\1'1'(' ('oIl!,(,t!'d It'-' i1i![h u:-:. J f).OOO 
f('('t. Thi::: i, a \I'ry illlJlol'llmt ("'lIll0I1l1C' "p!'ci(''':' \\ hiI'll dol'S lIluch 
dUllWg'C' 1'1 YUllll!!" ('lit tflll awl (It IiI')' (·rop,;. ')\\11 sp('('imC'l1s of [he 
[0].'1('('0 {brip" 'F..il/S('ff dliwi",' '\1'1'1' ta),('11 at :2(HI f('pt, two nt 1.000 
und two a1 :2.1100 fpl't. Thi... "'I'('('i('s (If t1irip" ("'('tIl',.:. OIl ,.:.{'ptlling 
rotton. 1111<1 Jill"; ).('('11 ypry dp-.,tl'll<'ti\(' ill :--;0111h ('lIJ'oJiIlH IIwllIO 

doubt is J'(>:::jl()),,,ibJI' f,.]' II 'hm!'!' 1)('n'PltluU'P of tlJ(' Iltrip:" dalllllgc to 
r()ltoll i'!fJ). ()f tlIP Phlapotltripidu(', DIJt/16JI." ('Il/'J/ill (Fite'h) wus 
most nlJIIIldulIt, 12 :::pC'C'inH'l1s Illldng' ]H'PJl ('oUpl·tpd, :~ in .JUIl(, und 
8 ill .JlI]y, f),OIllII(,!1l' the HII'fU('(' to l.Ot)" f!'rt. TlIi~ l']l('('i!'s OCClII':; in 
phyllox('rl\ galls on hickory UJlcl is j>l'obubly prt'tluei(llIs. Eight 51)eci
mens of Leptutltrips mali (Fitch) w('re Luken ill Lhe lIny flights in June, 

http:ilJ('lu,.:.in


62 TECH:XIOAL nULLETl:X 673, 1:. S. ])E1'T. OP A{;HlC('L1THE 

July, Augw;t, nnt! October at 20 to 2,000 feet. This species is known 
as the "black hunter" and is predacious on thrips, licr, etc, Five 
sprcimclls of I1aplothrlpR [lramini,"! Hood wr1'r coll('ctcJ, one at 200 
feet., two at 2.0()O, one at ti,O()O, nll(l one at 11,000 fcpt. ~1 uny sI)('cics 
of Thystlnopt('l'[l nrc Y(,1')' Sl'riOUS pests of fruit, Y('getfLbles, flowers, 
amI field crops. 

II ETlmO PT.EItA 

'1'11e 01'<1('1' II('i(,l'opt('l'll WIlS I'Ppr(,:'l'nt('(l in tll(' ('ollpeti(JJ)s of ills('cts 
of th(' upprr nil' by fl tolnl of 1.2.i(l spC'rilllC'II<1. or tlIis ll11ml)('r 1,OSO 
wen' ('ollcct('(\ in thr day llig-hts Imd II\! at Hight. 1[('t('I'OptPl'1l WP]'C 

found in eycry month of tllp yell1', with Ill!' gl'('ntpst nlllllllPJ's in OetobC'l' 
an(1 the ll('xt laq~(':'t in ). ttly. Sppeill\('ll:' W('l'(\ ('oil!'!' I pel at ('Y('J'Y 
altitlldr up to [l.oon f{'pt. ?\illrtl'cn flllllili('':, (j;~ g(IJlNll, alld 00 
determiIlrd spc('irs \\,p1'r l'<'prrs(,llt('d. 

Twrllty ~I)('cimrns of the lI('gl'O hllg-. Ll11o{'oris (1'lt!/rIIiI'/Iris) ,ntli
carla (GrI'm.) «('yciJlidar)), \\'('I'l' co]lpc[C'd ill till' tiny flight;;. Thrv 
\\'rr(' tuken ut 2() 'to ii,O()D ft'pt, froIll ).[ul'('h to .\UgllS{, illC·'lu;;in'. with 
thr Inrg(';.;t lltllnh<'l's in )'1<l['('h nnd .Julle. Thp,,~\ small shill\' hlnck 
bug:s, similar to 1>(,(,tlps in npppunlllce, nrr known to nlttlek ririe fruits 
of 1'llsph(,J'ry and hln('ld)(,l'ry. Two sTl(>cinH'llS uf til(' SpillC'd soldirJ' 
bug (1)(JrliSll.~ 71l1ll'lllil'fnlri,'I. (:-;ay)) (PPlItntomidnl') \"('1'(' tnkrll, one 
each ill )'lnl'{'h nut! _\p1'i1. at 1.O()(J fppt ill tlIP tln,\' f1igbts. This is tl 
beJ1('ficiul p]'('dnciolls iJls('ct. Out' .11,((X(/ GI'Utif11 r c:-;ny) (C'ol'('idar) wus 
cauf;ht in .hlll(, in the dflylil1l(, nt 1,000 j'(\(lt. This is nn illj1l1'ious spe
cirs. 'l'ltirtrC'1l sp('cinl('Jls of ('lJri::ug hy((lilt/(8 (1<'.1 (('oI'Piltu(') \\'(,1'r co1
lectl'd fit 200 to ii,OO() fl't't in thr dn.', flig:ht::;, nncl fOllr nt night ilL 500 
to 5,000 f('et. FOll1'teen Sp('('illH'IlS of L!lfJII{l18 bi('l'llri...: :-;ny (Lygnpidne) 
werc tllkrll in the duytimC' fit ~()() to (,OOIl frl't und f01ll':lt 11ig:1!I:, thrre 
at 500 fret and ollr at 1,000 ft'rt.Eig:h [N'n sI)('rimrlls of 1\T!lsius 
caIU()rnicw~ SUil (Lygul'idnr) WNt' collect('d in tltr dn:-.- flights nt 2() to 
2,000 fcpt, nnrl olle nt night at (,000 feet. Tltis speri('s is yery inju
rious, especially to IH'ets. Fifty-three sj)(>cimrns of Xysius cricae 
(Schill.) we1'l.' coUe('{rd from Mill' the surfa('e to ~,OO() [pd, with the 
grrlltest numbers tnkrl1 in July alld Octobrr. Onr sprcimrn wns found 
at night at 500 frrt. This sprcips is of rconolliic impOl'tlll1Ce. ::ipeci
mens of 18Chll()rh!lnchll.~ 1'(sf!ciar (PltIlZ.) (lJygueiJnr) \\'('1'1.' collected 
mostly Ilt the bigl!Pr altitudes, with thrrr s()('('il1lrl1s nt 2()(J frrt, three 
at 1,000, six enrh nt 2,000 and a,oo(J fret, nnd thr('e nt 5,0()() fr('t, nil 
having beell tnk<.'n ill the day f1ig:h[s nnd mostly in the ,,'int('1' find 
spring months. This sprcirs often cllnsrs damage to plants, espccinlly 
to mmleils. 

'l\\Tcnty-four sprcimt'lls of Bli.<isU8 Ze21COpierllR (Slty) (Lygnc'idlle) 
w('rr collc'ctrd in the dnv flights Ilt nltitud('s of 20 to a,ooo feet, and 
the species Ilppeul'rd fmin April to XoYcmbrl', inclusive. One speci
Dlrll was taken fit night at 500 feet in August. This spe('irf; is the 
dcstl'uctiy(' chinch bug, which caDses enormous dnmage find loss to 
wheat amI corn. The writer, Wllilc HyiIlg un ::i{'ptl'mbel' 29, 1930, 
obsrl'ved great llumbrl's of chinch hugs at the b('ight of ~,OOO feet. 
The wind was from the north 01; tbis ultitude, lllld ItS nearly as could 
be drtermined the insects wrl'C f1yill~ in a southel'ly dil'eetion. The 
late Elmer Johnson, srllior agl'icllltul'lli Nlf!;inerl', formerly of the Delta 
Laboratory at Tallulnh, Ln., relatcd to the writer that at one time while 
he was flying in Arkansos, be saw great numbers of insects in the air 
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at rrn altitude of 5,000 feet and detecf.ed the peculiar and clltu'n.cteristic 
odor of chinch bugs, Ko f;pecimcns were Ctlptul'cd yet he WllS quite 
po~itiye in his determination of the f;pecies, 

Twenty-nine spccimens of (kllcoris }Junet iJlfS (Say) (Lygaeidae) 
were tuken in the da),time in tbe months of ~\pl'il to Dccember from 
ncar the sllrfncp to 5.0(JO fect. This lygneicl is cOlllmonly found on 
cotton il11<l is ]lrt'tlneiou:,; on llUlIlY insccts, AlItilllJcol'is pallidus 
Cniler) (LygneititH') was tnk{'ll ill cOIlsid{'rable nurnhrrs, with 51 in 
the dny coIlpctiollS amI 11) at nidlt. Thl'se \\'CI'(' collrrtr(1 at from 
Drill' nip Slll'flU'p (0 U~, high ns 7,()(')[) frpt Hilt! at night up to the hright 
of 5,(J(J{) fret. SP('Cilllt'IlS WPI'P ttd,pn rhI'OlH!:hout the yrar. This 
sp{'cie:> is of no ('COll()1l1ie iltllloJ'tallt'P, OllP ~JlP('inH'n of COJ')/ill1lcha 
PcT!lC1lldl i IIpid. (Tillgilitinpl wns (nk(,1l at 20() f(,pt in the lll;mth of 
11ay. This s]lPci(ls is thong-Itt to tnm"mit mo..;nir dis(,ll<;P<;. Twcnty
Ont' sl)('eimt'lls of "<"'!Isttll"dl nJ>: '1;('/ J'.~ (:-:;ny) (Eui('ocC'phalidae) were 
colh,C'tt'd from ll<'Ul' th(' ;-;II/'t'n('l~ to ,),l1{){) fp('t. 'I'lI(' gl'('ttt('st llumbers of 
spr('inH'llS WNP found in ::-'{\ptpllllwl'. TlJis is n IllO:>t intpl'C's(ing insect, 
bping ypry od{l ill Hppp,lrUlJ(\(\ nnll quitl' difl'en'llt in Htl'llcture from 
other JIe(pl'optl'l'n, It i:,; It IH'pdaeiol1s sprcirs, Hnd the front legH are 
fitted for grnsping pl'('~'. OlJP SIH'{'iml'll of ~ltraclt/llUs cincr(;u.~ (F,) 
(Hpduviidae) was ('oll('etpt\ at K,nOo fpct in ,June. 

TIl(' llJo::,t nbu1Hl:lllt of tIlt' sjl('cips of 11ptprnptNa taken was (Tri
phleJi.~) Orills iTls;dios1l8 (~llY) t.\ntho('oJ'id:w), Th('t'p were 214 
speri!Jlp!ls of this ill (lte till)' {'oU('('tiolls nnd 7 ttt night. Specimens 
w('t'e {'()lIpr(pd in ('nor,V mouth with tllP g1'('ltt(lSt !lumbers in 1Jny, 
TlH'Y WP1'P tahn at llJost altitudp", with 117 s]Jp('iml'ns nt 200 feet, 
4~ at 1,000,20 at 2 ,(]()() , 11 at :-l,()()O, :-lnt ;;,(JOO, alld olle en('h at 6,000 
and 8,000 f('pt. ~\..t lligh ( {h'p W('1'(' eoU('('{pd 11 t ,'jOO fed und two at 
1,000 f('('t. This SIl<'eil'S is knowu as tllP in~idiuom; 1l0\\'CI' bug und 
is pl'Nlueiolls on thrips, lliunt lie(', the ('hiM" hug, t!J(' gl'npe phyl
loxern, n lid. other pt'::;ts. Oril1." i118idioilllS is also known to nttack and 
d('f;troy tllr eggs and small lnryae of the COl'll Clll'WOl'm (70), Eight 
specimPlls of til(' m[)ie! plant bug Ut!flpJlOcol'i8 rapidu8 (Sny)) (~Iiri
dne) \\'rl'(' coU('ctecl, Hix in the cluy Hights and two at night. This 
sp('('irs is klJown to dnll1ng(' cottOll. Five Hppcimens of Polymer-us 
basalig (H.cut.) (:'lil'iduc) \\'('1'(' eollcri('d in (llr upper nir, two speci
mens nt 200 fept and three nt 1,000 feet. Fifty-foul' specimens of the 
tnmished plant hllg (L!I[lIJ.'; pr{/ieJl,~i8 (L.)) (~I iridnc) \\'pre tuken dur
illg the daytiIllp. They \\"(,I'e eupt1ll'l'd ill eycry mont.h of the year 
with t11(' excpptioll of :\ov('mbpl'. Thp/'(\ \\"1'1'(' 0S spccim(,IH; collccted 
at 200 f('('t, 5 nt 1,O()O, HIl(1 1 ench at 2,000, .3,000, and 5,000 feet, 
Two we1'(, found at llight nt ullituc\p:,; of liOO and 2,000 feet, respcc
tivelv. This ins('ct is of (,{)lJsidernble economic importallce, cuusing 
damage to cotton, or(']Hlrd trc(':>, 1111l'sery f;tock, and mllny species of 
[Jow('rs. 

8(,W11 f;l)('cim(,IlR of til(' ('olton fl(lu hopp('l' (P8(JlluR Seri(ltllR (Rrut.)) 
(1U1'idnr) w('['r rollp('f<'tJ in tl1(' dnytiIlJr; two each at tll(' altitudes of 
20, 200, alld 1,000 fpPL, lllHI OllC nt 2,000 fpet. Thry W(,1'(' tnk(,11 in 
the mOIl thR of April to ,T 1I1l(' lllld from AUg\lf;t to Octoh('l'. This 
spc('ies dol':; conf;icirJ'tl h1c' dnlllng(' to cotton. Thl'1'(, W('I'(' 50 speci
mens of Al'c/ocorb'(J mor/eg[(l Abbott (('ol'ixidrw) tukl'll ill the cloy 
flight" llne! 5R in the night flights. 8peciul('lls were found in eycry 
month of tlte yeal', but; tbl'Y wel'e most abundnnt in September. 
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They were taken at altitudes up to 5,000 feet in both day and night 
collections. This is an aquatic species that often appears in immense 
numbers around street lights at night, and by morning the walks and 
pavements under the lights are covered with the dead insects. 

HOMOPTEItA 

The order Homoptera was tbird in numbers taken as compared 
with the other orders of insects collected in the upper air. There 
were 3,934 specimens collected of which 3,081 were taken in the day 
collections and 855 at night (tables 9 and 10). The order appeared 
in every month of the year. 

For the day collections the largest numbCl' pel' 10 minutes' flight 
were taken in October and November, with more in November. At 
night Homoptera ,vere collected in largest numbers in l't'Iay, Sep
tember, amI October, and in sinallest 1l1.11nbers in July, after which 
they increased, reaching their maximum in October. In the daytime 
fewest appeared in January, the numbers increasing until May, drop
ping off considerably in .Jlln(' and ,July, then gr('atly increasing in 
Augmlt and until Noyemher, with oyer three times as mllny specimens 
taken in Noyember as in August. 

Homoptera. were collected in the doy flights at almost every altitude 
up to 14,,000 feet, and werr tnken at night Itt eyery altitude flown up to 
5,000 feet. 

Tbere were 9 families, 74 genera, 70 determined species, and 3 new 
species rcpresented. Of thpsp lllllnhcn;, nJnmiJies WPrP rcprrsented in 
the da:?time find (} at night, with 71 dptpl'l1lillPd species in the day col
lections and 38 itt night (tnhle \l). 

The greatest nllmhrrs of sperimpns takl'll b('longpcl to the fnmilies 
Cicud('lIidne, of which fnmily 77:3 '\'('1'l' culleetpcl in the day flights find 
479 fit night; Chel'mid:H', with iiRl in Ute day IWcl 10 at lIight; Ful
goridfie, with 518 in the cloy nlJd 1:~~ ut night; ?'femhr't1cidilp, with 86 
in the clay and 2 fit night; nnd Aphiidup, with :~O·l specimens tnkel1 in 
the duy llights fllld 31 ilt night. 

The Inrgpst homoptpl'OlJ tnkt'n wns n Tibiccn fill/lri (Sm, find Crosb.) 
token fit tht' nltitllclc of 2no fept. 'fh(' fnl1lil)' ~lt'lllhrncidt1r WHS repre
sented primipnlly hy tht' IhJ'('r-('ol'll{,[,pd aHalfa hoppeJ' U':,'lictocepltal(J, 
jestina (Sny)), of whicb (H ;:;JH'('ill](,ll~ W(,1'l' tnk('ll ill the clny flights from 
lleitr the surfucc to the ,lltil ude' of l,()()() f('('t. TI1t',;(' sp('cirnPlIs were 
collect('d from 1In.y to X'lHnlhl'l', with til(' gJ'('nlc'~t 11111lliJl'I'S ill .Tune. 
Only one SPCeil1l('ll of th.i~ spp('jps was tnkPll ut night, and this at 3,000 
fept. 

The Cirnclpllid np w{,[,p fOll nel n t Ill'Hrly (,HJ'Y nil i tl/(lC' flown, SpC'ei
mells w{'['c tnkPll lip to the llpigbt of H,O()() f('('( during till' dny flights. 
One of the m(l~t uhlllldnlll of the' sJl('('i('~ tnkpII was (/l'fIp/wccp/taia 
t'cl'81Jin (Say), 07 l)('ing c'lIl1ght in !lIP cluy flights nnd :~ tit night. TIH'Y 
''lor!,' iakpll IIp to the hl'ight Ilf ii,UnO f('('[. In th(' <iny C()Il(,('ti()n~ 12 
Sp<,eiIllPI1S W(,I'(, tnkPu at l,(}O(), 12 at Z,n()O, lind 10 nt ;~,OO() Jrrt. 
This sppcips was most nlJl1nd:lJlt in OctohpJ' IIlld l\()ypmbrl'. There 
\\'('1'(' :38 s]l('cirnpl1s oJ A{lallia c(}l/strict{J Vnll V., nil iJl1pol'tnnt ppst of 
aJl'nlfll, coll('cied in the tiny fJight~ ill ?'Inl'ch, !llld ill ),.Iny to October 
inclusi\·('. This sl)('cies was tuken lllOStly at thp altitude oJ 200 fect, 
with severnl nt :3,000, and onc spccimen at lO,O(JO r(,(,t. Two ~pecim('ns 
were taken atnight, one at 500 reet filld one Itt :3,000 fl'rt, SCVpll speci
mens of Aceratagallia sangU1:nolentcL (Prov.) were tnkell at the ultitude 
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of 200 feet. This is n serious pest of a number of legumes in the East
ern States. Two specimens of Draeculacephala mollipes (Say) were 
taken at 200 feet, one each in April and November. This species is 
recorded as being of importance as a grass feeder. Three specimens 
of Deltocephalu8 jlavicostus Stal were collected at 200 feet, Ol1e each in 
May, June, and September, in the day flights. It is probably of con
siderably importance as a grass feeder. 

The most abundant of the species of Cicadellidae takoll was Tham
notettix nigrifro71s (Forbes), which was caught in almost ever~r month. 
Fifty-three specimens were c:ollected in the dfLytime at altitude" up to 
3,000 feet. In the night flights 29 were taken at altitudcs of 500 to 
3,000 feet, mostly in June ancl September. This is a common pest in 
the Eastern StfLtes. The IfLrgest spoeies of Cic:aclellidae tfLkell ill the 
upper' llir were the shfLrpshootrrs Oncometopia 1mdaiCL CF.), O. latel'alis 
(F.), and Homalodiscn triquetra. (F.). These species were tfLken 
throughout the yea!" at nltitudes of 200 to 3,000 feet. n. triquetra. was 
taken at night nIso, two speeimells fLt 500 feet llnd OIlO fLt 1,000 feet. 
Forty specimens oj the leafhopper j\f(/cro~teles diTi,~us (Uhl.) wore col
lected in the claytime from 1Inrch to Oc:tobOl·. This spec.ies was taken 
mostly nt the altitude of 200 fcct, although [ollr speeimens were found 
at 2,000 feet and two at 13,000 fcet. Sevell sIwcil1lens wt'l'e collocted 
at night during thr. summer months at nIti tudos of 500 to ~,OOO feet. 
TIllS species attueks somc gl'l1ins !tnci grasses alJd is l't'porh'd us tnlns
mitting certaill llwsaie dis('llses. Thl' potato Ipufhopper (EmpoCL8c(£ 
fnbae (Han.») ,,"as repl'osentNI by 1 9 spccimPlls tnkcll ill April, August, 
September, and October, frolll neal' tllO sll1'fnct' to tIl(' 110ight of 7,000 
feet. Fivo of theso wore tukOll a.t night. Two speeinwlls of Empoasca 
80lann DeLong w(\('c (lollcGtod in FC'bnlur~' HId SC'ptC'JIlh£'r in tho day
time, at 200 fe{'t nnd 1,000 il'(lt, rospecti,"ply. Foul' \\,CI'£' tnkNl in the 
night flights in OctolJ('l' at. .100 fc;\t. This ciclldnllitl O('('UI'S Oil potatoes. 
Two specimens of El'ytliroJl.('.uro 1'111l1eratn Fitch wc're taken ill the 
dnytillw, 0110 in ,JuI)' noIll' the surface find OIlC in NovcmhN ilt 200 
feet. Tllis species is n (\OllllllOIl p{'sL of grap!';;. The Ci('adellidae 
wer'e most abundant in S!'ptrmiJC'1' and Odohot', altJIOugh t,hey 
occ:Llrred in great lllUnbol's thl'IJlIghollt thll ::.:[)rillg, summer, nnd fIlII 
months. 

The family FulgOl'idu(' WlIS l'nfJl'C's(\[lted hy 14 gOI1('m and 14 ([ote1'
mined species of wllidl J;) Sl}(,1 ie,.; were takl'll in the clay flights und 
!) ut night. TIH'Y w('r(' tokcll in, til!' daytimc Itt ulmost CVC'1'Y altitude 
up to 14,000 fcct. The FulgoJ'ida8 \\'1'1'0 takon mostly ill Soptl'lllber 
and Ortobet', witll j'('\\'ost ill flw spring, latc ill tl!l\ fall, ancl ill winter. 
Two spceinwlls of Pel efp in1/8 /ill! il/i" (\Sllltl.) WPJ'(\ ttlk PO in tho day
timC', inSept:'mlH'J' Hlld Oetohl'r, nt ~O() L'ot. Fiyo W('l'C tnk('11 nt night 
in Octohol ; tbn'!' at fion fpl'l, nnc! two nt l,OOO j'('(lL This ~[H'('i(\s is 
t.h('· transmit!:!'1 of ('01'11 stl'ipC' in ('lilJa, n yil'uS (!is('n~(\ similar to tlli' 
mos:tie diseasc of sllgnrCHIl('. TIJ('1'1' WI'/'(' J 1(j ~[locitlll'Il"; of Lifm7'lliella 
or7laln (:-)tftl) {11kI'll ill til(' 1I(l1l('1' nil' wilh ~~ ill th(' day ('ollt'etions nnd 
28 ut night, 'flli..; :-q)('ci('s is of no "p('('inl in[(\]'(\;;t ('('ollomil'lI11y, bllt 
it wus "cry nll1l1ldal1l 1:11(1 ill lilt, ~llnllll('J' at Jllost :dtillldl's, 12 having 
heen takC'il nt ;i,OOO fnl't ill fhl' clnytinll' and C)ll!' ('n('h at 7,OO() and 
12,000 foot. ,\t lJigJ~t tlds "1>1'('ic's wn..; tnkpll no.; high a,.; :i,O()O f~oL. 
f)(Jlph(fcor/f.'.s jille{{(f (\ all D.) lUIS (l1C' mosl uhllll<ltlnt ,,[wnws of liul
gOl'idfLc takt'll. ThC'l'(~ \\'('1'(' 112 s[>('('inl('l1:-; takc'll at :lltitlld('s up to 
,'i,OOO foet ill tlw (l:\ytillH' :lllcl at night thcl'(' \\'(,1'e 27 specimens tukon 
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at altitudes up to 2,000 feet. This species appeared mostly m 
August, Septembpr, and October. 

The family Psyllidae was represented by 6 genera and 10 determined 
species. The most abundant species of all the Homoptera taken in 
the upper air belong to this family, namely, Pachypsylla celtidis
mamma Riley, of which 321 specimens were taken from near the sur
face up to 5,000 feet. Of this number' only five were taken at night, 
these !I.t the altitudes of 500, and 1,000 to 3,000 feet. This species 
appeared in greatest numbers in 1-Iarch and November. There were 
47 specimens of P. celtid~'s-gemma Riley taken in the dayt.ime at alti
tudes from near the surface to 3,000 teet, and one specimen at the alti
tude of 13,000 feet. This species is the common hackberry twig gall 
psyllid. The family Psyllidae appeared mostly in the spring and late 
fall months. 

The family Aphiid!1e appeared in considerable numbers j,n the upper 
air, species having been taken up to the height of 13,000 feet. There 
were 14 determined genera represented, 8 determined species, and 1 
new species. Though specimens were collected in every month of 
the year, they were taken mostly in Apdl, May, and June. Fewest 
were taken in the winter mon ths. One specimen of Sipha' jiava 
(Forbes) was collected at 1,000 feet during the daytime in May. This 
species, known as the yellow aphid and found on sugarcane in Puerto 
Rico and tlJe Tropics, has caused serious damage to broomcorn and 
sorghum in Illinois (33). Specimens of the cotton aphid or melon 
aphid (Aphis goss1lpii Glover) wew taken in the day collections at 
altitudes from 200 to 3,000 feet and one specimen at 13,000 feet. 
Two specimens were taken at night at 500 and 1,000 feet. This spe
cies was taken in the spring months only. It is a well known eco
nomic species, being destructiye in the South especially to cotton 
and cucurbits. 

The most abundant aphid collected was the pea aphid CJo.lacrosiphum 
Ulli1loia) pisi (Kalt.». There were 17 specimens collected at alti
tudes of 200 to 4,000 feet and they were collected mostly in May. 
This is a very inj llrious species, often serious on peas, doYel'S, an d 
other legumes. One specimen of the green peach aphid CMyzus persicae 
(Sulzer» was taken at 3,000 feet in May 1930. This species is of 
considerable e('onomie impol't!lnee, attaeking truck m'ops, garden flow
ers, and fruit trees. 

The family AleYl'odidae was repmsentcd by two speeimens taken 
at 200 and 1,000 feet, respectively, in the day colleetions in Septem
tel' 1930. The whiteflies are often very destl'llGtive to various cul
tivated plants. 

Two speeimens of the family Coccidue (scale insects) were taken at 
1,000 feet iu July 1930. 

In comparing the day and night colleetions of the species of Homop
tera it was found that there 'was a similar treT d in the monthly maxi
mum and minimum ocellrrences. The spring peal. was hl 1\ln.y, with 
a mininullll for the summer in July. Both day and nighb collections 
increased similarly in the number of' specimens taken, with the excep
tion that the peak of l1hundanee for llighb 'was rouehed in Oetober, 
whereas that 1'01' the day collec.tions was in Noycmher. This may be 
accounted for by the faet thnt Cicadellidae were more active at night 
in Octoher thnll in November, because of mo~eornlogiGa] conditions 
t.hat limited the activit:,{ of night-flying' inseets in the latter month. 
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It is evident that many of the species belonging to certain families 
are more active in the upper air either in the daytime or at night. 
The families especially represented in the day collections are those of 
Membracidae, Psyllidae, and Aphiidae. The families Cicadellidae 
and Fulgoriclae were collected in great numbers both in the daytinle 
and at night. Howeyer, as estimated on the amount of time flown, 
more than five times as many Cicadellidae were taken at night as 
during the day. This would indicnte thnt Cicadellidae were more 
active at night in the upper nil' than during the daytime. Almost 
twice the numbers of Fulgoridae wel'e taken a,t night as during the 
day, as estimated on the amount of time flown. Species of Homop
tera of which more were taken in 10 minutes of flight in the day than 
at night are Stictocephalafestinn (Say), J[icrutalis calm. (Say), Agallia 
constricta Van D., Graphocephala 1'el'suta (Say), JIacrosteles divisU8 
(Uhl.), Liburniella omata (StaI), Delphacodes. ]JUella (Van D.), 
A.phalara veaziei Patch, Tl'ioza diospYl'i (Ashm.), Pachypsylla celtidis
mamma Riley, and Macl'osiphum (Illinoia) pisi (KaIt.). Species 
which are apparently more active at night than during the daytime 
are Xestocepha,Zus ]llIlicG1"ius (Van D.) and those belonging to the 
genus Empoasca. 

COLEOPTERA 

The order Coleoptera was secolld to Diptera in the numbers of 
insects taken in the upper air. TIle order appeared ill every month 
of the yeM, and in the dn,y collections the specimens were most 
abundant in ~farch and November, witb more in March. They 
were found at every altitude flown up to 12,000 feet. At night 
Coleoptera appeared in the collections in greatest numbers in May 
and October, with more in n1ay. N early twice !IS many were taken 
at night per unit of flying time as in the day flights. The Coleoptera 
collected ill the upper nil' were represented by 46 families, 191 genera, 
and 175 determined species. There were 4,420 specimens taken, of 
which 3,566 were collected ill the daytime a,nd 854 nt night (tables 
9 and 10). 

More than half the Coleoptera taken belonged to the families 
Carabidae, Stapbylinidae, Chrysolllelidae, and Curculiollidae. 

The family Cal'l1,bidae WHS third in thcllumber of specimens taken. 
The greatest numbers wcre found in l\1firch, ~Iay, and .Julle, with 
the greatest 1ll11nb('l' co11ec(('d in l\1ay. Fcwest spceimens WNe foune} 
in Jamwry aJl(l, for the summel', in August. TIleY were collrcted 
from ne!IJr the surfnc(' to tIle h('ight of 10,000 fed. Species belonging 
to the genus Bembidion were taken mostly at night at altitudes of 
500 and 1,000 Jr('t. Twelve specimens of 11h"crato]yus fusc7ceJJs Csy. 
were collected in the day flights, and 46 atnight. These were collected 
from May to Decemher, n,t altitudes of 200 to 2,000 fcct. Fort..\'
seven specimens of J-j01']Wl1IS l1iti(hdus C1H.1. ",-err taken in the clll,." 
flights, mostly n,t 200 Jcrt, hut thrre nt 1,000 feet. This species W.1" 
found from Fehnwry to Sf ny, with thr most taken ill l\hrch and 
the fewest in l\Jay.. 'l'hil'trrli sprcimens of .i1gonoderus pallipes F., 
were collected, 10 in t.he daytime and 3 at night, at from near the 
surfac(' to 1,000 fpet. '1'11is sprcil's sometimes attacks seeds of corn, 
although it, freds mainly Oll insects or insect remains. Species of 
Carabidne tllkrJ1 n.t lligh altitudrs WNe one specimen of Blcchrus 
pusio Lrc. a,t ] 0,000 fret, OJlr /S'fcnnce1l118 tantill'Us Dej. n,t 6,000 feet" 
and one 'J'ac!tys sp. nt 8,000 fret. 
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Members of the family Staphylinidae include more specimens than 
any other family of Coleoptera taken in the upper air, and are among 
the most abundant of insects. There were 1,188 specimens collected 
in the daytime and 20G at night. Specimens were taken at nearly 
every altitude up to 11,000 feeL In the day collections staphylinids 
were more abundant in the months of .March, .MILY, and November 
than in other months, with the peak of abundance in .:\farch, but at 
night they appeared mostly in October. Based on the amount of 
time flown, the Staphylinidu.e were more abundant at night, when 
they were probably the most active of the Coleoptera, at times the 
air being filled with these minllte insects, especially around lights. 
As these. insects fped in decayillg animal and vegetable matter where 
they are predacious on other insects, they may be classed as beneficial. 

One interesting family represented ill the collections of the upper 
air was tIle Trichopterygidne. of which six specimens were taken. 
TIley were ('ollected in the sUllImer llIonths, four at 1,000 feet and 
two at 2,000 feeL This f:tmily includeH t.he HllIallest beetles known, 
The;,-' ar('. minute inspcts, the willp:s being IOllg and slender, fringed 
with lOllg huirs, IIlld featherlike in Ulwtuallce. 

Fi,'e specilllells ],ploJlgillg to til(' Lnmp.nidllt', 01' firefly fnmily, were 
collected. Olle specinwn of PYI'0}i!l[J(l //I i /1 uta (Lee.) was taken ILt 
:200 feet in April uud foul' undetermined specimens nt the same 
altitude, (lIH' ill April and three ill September. Fireflies do not fly 
bigII nt. night, fiS the writer Tl('.\'PI' OhS('ITNI finy "flashes" of these 
lnsects wllilp ilying vcry lligh nt Iligh t. 'Yhile they nrc rather 
sluggish by day, it few tlrC' active, us all spt'eimclls were collccted 
between R n lid ] 0 II. m. 

One speeill1rn 01' Jficl'u/fwlthus hbili,~ Lec. G\f.jcromnlthidne) was 
taken in Sept('Illlwl' at 1.000 feet. 'fJli;; iH tl most interesting speeies, 
having fi wry l'(,lllllrkllhk lifp history. 1thus be('n found by Barber cn that most of its InlTlle gin' birth to li,'ing Illnrne (vi"ipnrous pnedo
gPllesis) wlH'I,C'tlH sOllie lny sillgle eggs (oviparolls paedogetlesis). This 
egg prod u('es a male \wetlc through lan'al forms tltu t nre different 
from those proclucitlg tIle female beetle. The adult [emilIe lays two 
Pggs that fin' 1I0t like tll(' Pgg of the oviparous IfllTIl. ).fm;t of the 
l:1l'\'a(' bul'ro\,' ill anel fcpel UpOII decaying wood, hut those that produce 
males remuill quid. ench ill th(' cpU or ihel 1l10thpI'jnrnl, which latter 
supplies its ()WIIII!ltl'inH'nt. 

The fnmil,\' Dprl11('sticltl(' ilH'ludps thl'(,p ;;j)('cimells tnkell ill lite day 
flights. Olle elrl'1llPstid lnn'fl, n s])('C'ips of Tl'o[Jo(/(l'Illa, wus cllught 
alive in 11ur('h nt tJl(' nltihlcl(' of Il,OOO feet. Two 1'IId(,tel'lnined 
specips of ac1ult<.; \\'Pl'(' ('oll('C'ted llJ .Tulle nt 200 f('(~t. T1Jis fnmily 
includes mflll~' specips de;;tl'l!ctin to foodstufl's, 11OlIseiLOld 1!oods, llnd 
clotlling. 

One SPPCiJlH'1l ()f (h(' <"loyel' st(,llIbOl'('r Langurin Iflo:::(mli Latr. 
(EJ'OtyjidflP) Wfis tnkplI IIPHI' til(' sUl'fnc(' ill April. 

The fnJJlily ('occiJIPllidn(' (laclylwPiles') was rt'jll'e;;l'lIted by 50 
specimens tn.ken 111 the dn.,' flights nlld 2 nt night. t1pl'cilll('Jls were 
taken ill ewry mOllth exc('pt .JIlI1UIII',Y tllld I)('('('mbpl'. Eight d£'ter
mined spe(,j('s were eollectr'd fl'Olll 11('111' !lIP Sl!l'fllCe to til(' height of 
G,OOO feet. f'('ven specimC'lls of ,')'cym n1)8 tn'm iI/(l/US t1ay wC'n~ fOllnd ill 
the <lny flights, with foul' !If 200 fret. 011(' Ht 1,OOn fppt, nlld two fit 
5,000 fe('t. Two specimPlls of S. l()('l1'i ),1 Ills. \\1'1'(' ('n IIgh tnt 200 feet. 
One Coleomegilla jlol"[d([1111 (Lpllg.) wns tnken !It 11)(' flltitl)(lc of 
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6,000 feet in August. Ten specimens of O. juscilabris (Muls.) were 
taken at 200 feet in the summer months. Eleven specimens of 
Hippodamia cont'ergens GIH<;r. were found from near the surface to the 
height of 5,000 feet. One Ooccinella nOL'emnotata Hbst. was found at 
1,000 feet. Two specimens of Oycloneda munda (Say) were collected 
in the day at altitudes of 200 and] ,000 feet and one at night at 1,000 
feet. The species of Coccinellidae represented in the collections of the 
upper air lllay be considered as beneficial, being predacious and feeding 
on aphids and other small insects. 

Three specimens of the red flour beetle (Tribolium casianeum 
(Herbst)) (Tenebrionidae) were taken in the daytime, one each in 
January, April, and September, at the altitudes of 200, 1,000, and 
3,000 feet, respectively. This species causes damage to stored flour 
and other products. 

One specimen of Xylobiops ba8ilare (Say) (Bostrichidae) was 
taken in March at the altitude of 200 feet. This species is one of the 
shot-hole borers and causes damnge to wood products. 

The family Scambaeidae was represeJlted by six specimens collected 
in the da:r flights, nnd eight nt night; They appenI'('(i ill the winter, 
summer, and fallmoJlths. Two speClmelJS of a dung beetle, Aphodius 
lit-idus (Oliv.), were found at night, oue ench in July lind October at 
soo feet. 

The family Chrysomeli<lne WtlS second ill the numbers taken, there 
being 475 speeimens in the clny collections nnd 2G at night. The 
grentest numbers were tnken in 11arch and April. For the months in 
which flights were made a t night the larger numbers of Chrysomelidae 
were found in 1:!ny and October. There were 24 genera. and 34 
determined species taken at nltitudes rnnging from near tbe surface 
to 11,000 feet. Seyen specimens of Cola8p18 brunnea (F.) were col
lected in the summer months, si." nt 200 feet and one at 1,000 feet. 
This species is of eCOlhJmic importance, feeding OIl corn and clover 
and being destrllc.tiYe to grapes. It has also eflused some injury to 
growing cotton. A specimen of the grnpe rootworm (Fidia t-iticida 
Walsh) was taken in June at the nltitude of 200 feet. Twenty-fi\'e 
specimens of l11yochrous denticollis (Sny) were taken, 6 at 20 feet, 
18 at 200, and 1 at 3,000 feet. They were found in the spring, summer, 
and fall months. This ehrysomelid en uses injury to young corn 
plants. Two specimens of the strnwbet'ry rootworll1 (Paria can ella 
(F.» were found in ~lnrch at 200 and 3,000 feet, respectively. Tlus is 
a pest on many plants, eating leaves nnd buds and feeding on the 
small roots. One willow leaf heetle, Chl'ysomeZa (=Lina) scripta F., 
was taken at nigh tat 500 feet. 

The spotted cucumber beetle (Diabl'utica duudcciml)Unctata (F.)) 
was caught in the upper nil', with ]8 specimens found ill the day 
collections and 10 at night.. They appenretl in neady every mouth 
from February to Decem bel', although the grerttest number were 
taken in 1,fay. They were captured in the duytime from near the 
sUl'fttce to 1,('lju .·eC't, and nt night from ;')00 to 3,000 feet. There 
were] 2 specilllens of the striped cucumbC'r beetle (Diabrotica t'ittata 
(F.») collected, 6 ench ill the day :tn<1 nigbt Hights. They were taken 
from June to October, from near the sllrfa.ce to 1,000 feet, and one 
specimen at ] 1,000 feet. Two adults of the bean leaf beetle (Cerotoma 
trifurcata (Forst.) were found ill S('pt('mber nt the nltitude of 200 feet. 

http:sllrfa.ce
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Twelve specimens of Crepidodem atricentris ).felsh. were col
lected in the day flights in April and MIlY nml from September. to 
November, at altitudes of from 200 to 2,000 feet. Tllis species has 
caused severe injUI'Y to Aca,[ypha in gnrdem, in Illinois and in 'Vash
ington, D. C. (3). The flett beetles ·were taken mostly in the summer 
months at altitudes of 200 to 1,000 feet. The species of flea beetles 
collected in the upper ail' included the eggplnnt flea beetle (Ep?'tl'ix 
fU8cula Cr.); potato flea beetle (E. cuc1l1neris (HarT.)); E. brevis 
Schwartz; find the tobacco flea beetle (E. pal'rllla (F.)); seven speci
mens of J·fanlura jfoJ'ida71ll Cr. tnken in April, si.., at 200 feet, and one 
at 1,000 feet; the sweetpotnto flPn bertle (Clweto('l/f'1Ila cOl~tini8 Or.), 
and the toothed flea heetle (C'. denticulata. Ill.) nt 200 feet; 19 speci
mens of the com flen beetle cr. }l1ilical'ia. ).felsh.) from 200 to 5,000 
feet; the pule-striped flea lwetle (S!l8teJ/.(/. taeniata, Say) from nen.r the 
surface to 1,000 feet: and Ilutny undetenuined specimens. Chae
tocnr-rna 1mlica7'ia has often been reported as II COl'll pest of first im
portance. It hns been known for mI1n)' years to bc n vector of 
bacterial wilt of corn. Howrn'r, it is onl~' morc or lcss recently that 
it was learned that Apla,"//.obacte7' stew(ll'ti, the oq!llni::;m which cuuses 
bacterial wilt of COl'll, wns found pas~ini! the winter in a vindent 
condition in the bodies of the hibernating adult 1wetieR (GO). Xew 
('01'11 plunt< are inoculllted with the \\-ilt organism in the ,;pring by 
the feeding of the,:;(' I)('etle,:;, und thi,; IlppPl1r,; to be tlt(' chi('f means 
h)" which disens(' is ,;pren<l eHch )'('nr in ('ornfields. Clw.etocnema 
cir-nti('ulata is also it Yeetor of bllctel'i.11 wilt of ('orn, as it will tl't\nsmit 
the bacterinl wilt organism from infected to healthy ('om for a ('on
sidernble period of time, but it hus not been foulld to harhor the 
orguni..:m oyer the winter. 

Lon;jital'su8 te.~tace1J.'i ().[el::;h.) was found in l'yery month, although 
it WilS taken mostly in ).1nrch nnc! April. Two 111wdr('d and nine 
specimens were collectpd in the daytime from 11<'11.1' tile slIrface to as 
higl1 as 5,000 feet. Thre(' specimens of the st!'iped cabbage flea 
beetle (Phyllotl'fta stl'iolata. (IlL)) \\,pre found at 200 feet in April. 
The hop flea o('etle (p8ylliodeg 1J1Jllclulaia ).felsh.) wns taken 11Lte in 
the spring and early in the summer nt 200 ltne! 1,000 feet. A small 
leaf miner, Balio.~us rube?' 'Yph., WIIS collected at 200 feet in :May. 
The larva of this specips mines in the It'nye::; of apple and basswood. 
One specimen each of the strill('d sweetpotnto beetle (Jfetl'iona. 
biz-itta.ta (Say)), find tl)(;, gold('n tortoisc Iwetle (Jl. bicolol' (F.)) were 
found in October and X(rnmber, resp('dively, at 200 nnd 1,000 feet. 

The family CUl'culionidne wa::; fou rtll in the mllnb('rs of specimens 
('ollect('d. ThNc w('r(' lOS tnkl'n in fll(' tin)' flights and 12 tl t night. 
Sey('nteen genera find n~ dl's('l'ilwd :o;p('ci('s \\'(,I'e l'epl'{'s('nted, Hnd they 
,\-/:'re collected in every month, Hlthough mostly in spring, being most 
abundant in l\1av. Th('\- \\'('1'(' found from nenl' the surfu('c to the 
llititude of 5,000 'feet. l"Olll'tren specim('ns of the ('otton boll ",eeyil 
(Antlwnomu8 gl'andi.8 BolL) \\'cre ('oll('ded fl'om )'lil~" to October. 
One specimen was colleded at 20 f('('t, "('yen n t 200 feet, three at 
1,000, and three nt 2,000 f{'d. Only onc specimen was found at 
night, this at the al6ttle!!' of 1,000 f('('t. This be('tle is the rnnjor 
pest of cotton. 

Of the family PIn typodirln(' one speeimelJ of Platypus quadricif'1'
tafu8 Olivo was taken at 200 fe('t in October. Two ndults of another 
similnr ambrosia b('etle (P. ('ompo8itw< Slty) were collected ncar the 
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surface and one at 200 feet. These beetles are destructive to dying, 
recently felled, and wind-blown trees, especially to cypress through
out the range of tllls tree. 

Of the family Scolytidae five specimens of Leperisinus aculeatu.~ 
(Say) were taken in the winter and spring at 200 feet. One PitYOl)h
thorus rhois Sw. beetle was found in August at 200 feet. 

NEUROPTERA 

The order Neuroptera was represented by 36 specimens taken in 
the upper air, of which 10 were found in the day flights and 26 at 
night. The specimens were collected from April to November, with 
the greatest number taken in October, at 200 to 5,000 feet. Four 
families and six determined species were represented (table 9). 

Four specimens of Sympherobius a,m1culus (Fitch) (Sympherobiidae) 
were found in the upper air, two at night in August, at 1,000 and 
3,000 feet, and two in September, one each at 1,000 feet in the day 
and the night collections. 

Seven specimens of the family Hemel'obiidae were taken at 500 
to 3,000 feet, with two specimens ill the daytime and five at night. 

The family Chrysopidae was represen ted by 6 specimens caught 
in the day flights and 17 in the night. One specimen of Chrysopa 
oculata Say was found at 200 feet in the day, and one each at 500 
and 1,000 feet at night. Five specimens of O. oculata val'. albicornis 
Fitch were collected, one at 200 feet in the daytime and one at 500 
feet and three at 2,000 feet, at night. One 0. oculata val'. chlorophana 
Burm. was found at 500 feet at night. Three C. ])lorabunda Fitch 
were taken in the day collections at 200 feet, and seven at night, 
with four at 1,000, two at 3,000, and one at 5,000 feet. Four Ohrysopa 
species were collected at altitudes 01' 500 to 3,000 feet. Species 
belonging to this family are the well known lltcewing flies, and as the 
larvae are pl'educious on aphids and other small insects they may be 
classed as beneficial. 

One Malacomyza 'westwoodi (Fitcb) (Coniopterygidae) was taken in 
the daytime in October at 3,000 feet. 

TIUCHOPTERA 

Threl' specimens belonging to the order Trichoptel'l1 (caddisflies) 
were collected in the upper air in the day flights (tal-jle 9). One speci
men of Oecetis sp. was found in July at 5,000 feet. Two undetermined 
species of Trichoptera were collected at 200 feet ill October. The 
Trichoptem are important as food for fishes, the la1',,"e being abur:...J.Lot 
in the bottom of lakes or strenms. 

MECOl'Tt:UA 

The order Mecoptera was r('p1'esented by three specimens of scor
pionflies of the genus ]>anor'pa (Panorpidlle), collected in the daytime 
at 5,000 feet 011 September 15, 1926. The order JvIecoptem includes 
insects of little, if any, economic importance. 

U:I'IDOI''I't:ItA 

There were 225 specimens of Lopidoptem collected in the airplane 
insect traps, of which 217 belonged to the Heteroceru and 8 to the 
Rhopalocera. 
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fWSORDEH IlE'rJ<JROCERA 

The Heteroceru, or moths, caught belonged to 16 families und 30 
genem, in which 24 species were determined, They were taken in 
every month of the year, although mostly in Septelll bel' and October. 
There were 67 specimens caught in the dll,y flights und 1.50 at night. 
At night the greatest numbers npP(,f1I'ed in October. They were col
lected at altitud('s rnnging from nenr th(' sllrfac(' to t.he height of 5,000 
feet (table 9). 

Forty specill1<'m; belonging to the fnmily N octuidflP (cutworms, etc.) 
were tak('n, of which 4 wrl'(, found in th(' dnytime lind 36 at night. 
One specimen of the cotton bOU\\'Ol'lll or corn en1'W01'1n moth (lleliothis 
obsoleta (F.)) wns found at night in Odohrr nt 500 frrt. Seven adults 
of the fnll armyworm moth (Lapll]/[Jrt/a jr1l[Jipel'da CA. and S.)) werr 
collected, one in n dny ilight nt thr llltitude of 2,000 feet, and five at 
500 and one at 1,000 feet, nt nigllt.. Lm'Yfl.(' of this species are a 
serious pest of field nnd v('g(ltn ble crops. 01H' specilll('n of the cabbage 
looper (Auto[Jl'aplia bl'assi('(J(' (Riley)) WlIS tuk(lll in Octoher at 500 feet 
at night. The lnrYitl' nr(' serio liS p('sts of plnn ts of the ('n hbage family 
as well IlS of many othrr veg('tablcs llnd of fI O\\,(' 1'13. 

The cotton leafworm moth (Alabama al'[Jillacea (Bbn.)) was repre
sented b~T 22 sp('cim('ns of which 3 \\'('I'(l takrn in the daytime and 19 
at night. Th('y \\'r1'r collrctecl in Augllst, Septcmber, lwd October, 
from 200 to 3,000 fed in the duytinl(' lmd from 500 to 1,000 feet at 
night. '1'1](' 1nn'u, of nu; moth is one of the itnportnnt cotton pests, 
and the moths oftrJ1 ('nllsr injury to fruit in the North. There is lL 

mystery ahout the advance of the cotton l('nfworm from year to year. 
An inf('stution will tlVJH'nr ill one 10('ulity llnd tlH'1l suddellly in IL place 
far distant. The moth is a wrll-known rni~l'nllt,f1yin~ from the Cotton 
Bel t of the South llnd llPl)('nring in ~n'n t swnrms in the Korthern States 
and Canada. TJler(' is no known I'('cord of this sp('ei('s o\'erwintering 
in the r'"nited Statrs, y('t each yeaI' it appears lIslIully first in the 
cotton fi('lds of the rxtrrtnr South and tll('n nd\'lJllcPs toward the 
North. 

DOllhtlpss trml)(,l'lllllr(' is tiH' ('ontrolling fuetor in the nppearunce or 
disappenrnnc(' of the cotton leafworm moth, for it sr(,111S to stimulate 
or l'etnrd the migmtions. Tl.e migrntions of Lllabama in South 
America nrc southward from th(' Tropics in J)('C(lIll bel' nnd January, 
the caterpillnrs disappelll'in~ in ~fay nnd ,June with the ndvunce of 
colder weather. In the l'nit('(l Statrs the migrations nre northward us 
the senson adYanc('s. In SOI1H' venrs the llIoths rench the most 
Nortl]('l'J1 nnd Northrastern Statrs yel'y enrly, und ut tim('s are re
portrd in the Xorth within n frw cluys nfter thf'il' first nppearnnce in 
Louisiana. In 1929 the first motll found nt Tnllulah was one taken in 
the airplan(' insect tl'llP on August 5 n t Uw nlti tud(' of 500 feet. This 
specimrn was prohu.bly a mj~r'nnt, sincr rg~s OJ' lnJ'vae had not been 
report('(l in Louisiana previollsly. On August 24 II moth was tuken 
in vVisconsin. In] 020 the first rg-gs Hlld larvae wr('r found on cotton 
at 'l'nll111nh on ,Jul~r 22. On AIl~llst 1 n<iuJts 'vrI'(' found at Columbia, 
Mo, Compfll'ing th(' J'Pcol'ds of 7 ypars it wns found to takr from 40 
to 58 dnys, or' an Ilyerllge of 5G dnys, for the moth to np])('nr in nOI thern 
LouisinnlL aftrI' its initial npJH'lu'HlH'(' ill southern Texns Denr Browns
ville. From thr fir'st I'rco1'd of th(' motll Twar' Browm;villr to the first 
record of tIH' moth r('portrd frolllWis('onsin there was an average of 
107 dnys, witll 121 days for 1\fil1Il<'sotn lind 113 days for Michigan. 
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The pink bollworm (Pectinophora gossypieZla (Saund.)) was not 
taken in the flights over Louisiana, but a few specimens were captured 
in Mexico, as discussed under another heading. 

One moth of the green clover worm (Plathypena scabra (F.)) was 
found at night in October at 500 feet. The larvae of this species are 
Vf!ry destructive to clover, alfalfa, and leguminous crops. 

One moth of the celery stalk worm (Nomophila noctuella (D. and 
S.)) (pyralididae) was taken in September at 3,000 feet in the day
time. This species has a world-wide distribution, but as a rule is not 
of much economic importance. The larvae attack celery, bluegrass, 
and legumes. Three adults of the garden webworm (Loxostege simi
lalis (Guen.)) were taken at night, two at 500 feet and one at 3,000 
feet. The garden webworm attacks truck crops, feeding on the foliage. 
It may seriously injure alfalfa. SLx specimens of Geshna primordalis 
Dyar were taken at night in July and September, two at 500 feet and 
four at 1,000 feet. This is a widely distributed species, the larvae 
feeding on semiaquatic plants. One specimen of the meal moth 
(Pyralisfarinalis L.) was found in September at 5,000 feet in the day
time. The larvae feed upon cereals of all kinds and do considerable 
damage. Three adults of the lesser cornstalk borer (ElasmOpal1)U8 
lignosellus (Zell.)) were collected at night in September and October, 
at 500 feet. This is a very destructive species that causes injury to 
young sugarcane in Ouba and to young corn and other crops in the 
United States. 

SUBORDER RHOPALOCERA 

Eight species of butterflies were taken in the day nights in April, 
August, September, and October, all at the lower altitudes. A 
specimen of the alfalfa caterpillar butterfly (Oolias eurytheme Bdv.) 
was taken at 50 feet. Other species of butterfiies collected at altitudes 
from near the surface to 600 feet were Phyci.odes thal'os form marcia 
Edw., Junonia coenia (Hbn.), Epargyreus tityrus (F.), Antigonus 
nes8US (Edw.), Hesperia leonardus Harr., Lerema accius A. and S., and 
Lerodea eufala (Edw.) (table 9). 

HYMENOPTERA 

The order Hymenoptera was fourth in 1,he number of specimens 
taken. There were 2,947 specimens collected of wbich 177 were 
caught at night. Hymenoptera appeared in every month of the year, 
with the greatest numbers for thp day flights taken in 1Iay aod July 
and the smallest iu ,January and February. At night most specimens 
were found in October. They were collected at nearly ull altitudes 
flown up to the height of 14,000 feet. There were represented 33 
families, 244 determined gPllem, and 195 determined species, with 
3 new genera and 20 new species. More than half of the Hymenoptera 
belonged to seven families, these being Bruconiclue, Dinpriidl1e, 
Scelionidae, Cynipidae, Eulophidae, PteromnJidne, and Formieidue 
(tables 9 and 10). 

The family Bruconidlle included the greatest number of speeimells 
collected of any of the families of Hymenoptera. There were 325 
specimens taken, of which 298 appeiLl'ed in the dlty collections and 27 
at night. There were 44 genera, 44 determined species, 2 new genera, 
and 7 new species represented in this fnmily. Specimells were found 
throughuut the year and were more or less evenly distributed, but 
with fewest specimens taken in the \\--inter months. They were found 
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at. all altitudes flown up to the height of 8,000 feet. The genus 
~licl'obracon was represented by fiye dl'termill('(l species and one new 
species. Two of 11l. gelechiae (Aslllll.) were collected ut 200 feet, in 
April and :May. It is a species pnrnsi tic on llllllly lcpi<ioptel'ous larvae 
of the fumilies Pymlididne, Tortricidne, nnd Celee\diline. It is known 
as a partlsite of the apple Hlld gmpe leuf rollers, oriental fruit moth, 
and grape berl'ymoth. Tell specillH'lls of Jf. lI1f'lliio7' (Say) were 
taken ill the spring and sunl1l)('r n t nlti tudes fr'om lH'Ur the surfnce to 
5,000 feel. This S}JPeics is excC('c1ill~IY illl portont ns n parnsi te of the 
boll weevil Hlld the pillk bollworm. ' 

Three Tl'iagpi& cUl'cllli(}lIi.~ (Fitch) \\"l'I'(, collectl'd nt 200, 2,000, und 
3,000 feeL This is H wi(kly distriblIf'('d jwrnsit(' of tbe plum curculio 
awl fr('quel1 tly pnrnsi tic on tiJ(' boll w('('vil. Twen ty-two specimens 
of CltelO1l11g if'.ralll.lg CI'(,ss. wPre foulld, mostly in AU~llst and Sl'ptem
bel', at aLtitudes from 200 to n,OOO fl'(,t. This speril's is a parasite of 
the full urmyworm nnt! tlw bollworlll. One jficf'oplitis uU'ico[or Vier. 
was found nt 1,000 f(,(·t. This is tl pnl"ll~it(' of the llrlllyworm (Cirphis 
um'puncta (Hnw.)) nlJd tll(' gl'('('n c\on')' worm (Plr~t/l?llJf7W 8cab,:a (li'.)). 
The genufl .rIlla/deies was l'('pJ'('~('llt('d h:--- k:~ ~pe('Il11('IIB, of wIllch only 
4 were tllk(,11 a t nigh t. TIJ('I'l' \\"('rp nille dd('rlllill('d speciefl collected 
in the spring, Slllll11ler, nnd full at ultitudes fl'oJll 11(':11' the surfa.ce to 
5,000 fed. Six AJlClllteles /)l(ll'gillil'util'i.,; (Creflfl.) WN{' found nt from 
neal' the sllrfnC'c to 2,000 f('l't. Thi::: is known ns :l pa rnsite of the 
corn enrworm, full t\l'lllyworm, ptc. FourtN'J1 of ~1. militaris CWnlsh) 
were fOlllld n t II ltitud('s' up to 1,(JOO [('pt. 'I'll is is n grpgfll'ious parasite 
of tll(, nrmyworm ((,irp!tig Ulli]!71l1ct(f). Thrr(' of ~·LJ()rb(.~i 'i'jl'l'. were 
found fit 200 and :3,O()0 fl'l't. This i~ also n pnrnsitr of cutworllls. 
One OJli118 tlilllitliatw:I r.A~hlll.) WIIS ('11l1g-ht at 200 1'('('1. It is 11 common 
pHraflit(, of tlI(' sNp('ntiJl(' ]raf mirH'l' (Af/ro1tly:::a ]J71silla Mrig.). 
Thirte(,Il of JftillJrlls ntlrl(/,.i,~ (('r('s~.) \\"rl"(, fOllnd. Ill{)~t\:--, in ~Iny, nt 
altitudl's of from 200 to 2.0()() fl'('(. This i~ HII nhulldallt J)flraflite of 
noetuid lnl'Yn(' or ill(' cutworm tyP('. S('Yl'nteen ~Jl('cinwllfl of LY8i
phleblls irstaaip(s «('r('~s,) wpr(' taken in thr spring nnd summer at 
altitude'S up to .'i,000 fpet. This is fill importnnt pUl"llsit(' of the cotton 
nphid nJl(I nth(']' nphirls. Six ndll1t~ of A7l/urda IIl11SCaC Ashm.) 
parasitic on Y/lriOliS Dipt(,rH. WNl' taIwII nt 200 to :1,000 fl'l't. 

There wrre ()4 SP('CiIlWIlS br\onging to the famil:--" Tchnl'lIl11ol1ldae 
taken in tlw dny f1ight~, !lnd ~ at night. TIJ(' SI)('pilJlPns colll'ctrd 
comprised 23 gl'n (' I'll , 1(j d('t(,l'mirH'd spl'cie's, find 1 n('\\' :;peries, They 
wer(' found throughout thp "\'(,UI' nt u\{ihrdes from near tJ1(' surfflce to 
the heig-llt of ;j,'OOO f('('1. . Tlin'(' R"hial/cs (lClfl1alis (PJ"()\".) were 
coll('cted Ht the nltitlldes of ~()O und ~~,()()O fret, and one Acrolyla 
aleli(f(' Ashm. at 2,000 fN't. Thr fOl"l1H'r spl'cil's is pnrasitic. OIl the 
cotton Ienf worm unci til(' ho]]worm. !lnt! thl' lutter is n fl('condury 
pnrnflitl', A spl'cim('n of jJip/azlJlllarialol'iu8 (F.) \\'ns('tlllght nt I ,00'0 
fed. This is n pnrnsitl, of syrphid ilil's. On(' Saf/arili8 lJroc(Lllcheri 
(D. T.), pnnlsific on (\1(' fall flrmywOl'Ill, Em'openn corn borl'r, boll
worm, Ilnd otlll'r ]rpidoptrJ'olls InI'YIl(" \,·a~ found nl 200 f('l't. Foul' 
of ,,>Y. oj'yllls ('rrs8.) wrl'(, ('oll('('(r<l nt 200 f('('1 in {hl' Illonths of .:\Inrch 
nnd April. This is n\s() n. pnrHsit(' of tIt!' {nil Hrmyworlll (Laphygma 
fr1JfliJl('rr/a), and tile' nnllywOl'1l1 (Cil'phi81.mi]!1lncia). 

On(' 11ll1ldred lind tW(,llty-sr,"rll sp{'t'i]lI('ns b(,\()llgill~ to tho fnmily 
Dinpriicln(' W('l"(' colledrc\, of which l'ight werl' tnk(,1l nt ni~ht. They 
wer{' tn\wll mostly \n((' in the' flpl'ing, ill thr' SUlllmrl". unci ('arly in the 
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fnIl, nnd \\"('re found ut IlltitudE's up to 10,000 feet. 'There were 10 
genera, 3 d('t(,l'lllin('d species, nnt! 2 new sp('eies l'('presented in the 
colle('tiom;. 

The fnmily ~c('lionidtle WIIS fourth ill tlI(' number of specimens 
tnken, with 2:27 S[)('Ci1l1(,lIS, of whidl 9 \\'(11'(' found nt night. They 
nppl'ill'ed fl'OlU ~luJ'('h to XOYl'lllbeI', but chiefly in ~rny nnc! Septem
ber (bns('d 011 tlip amount (If time flowlI). They ,,"pre tnk(,ll at from 
11('Ul' tll(' surfu(,(' to tl1(' IH'i~ht of 1:3.()OlJ f('ct. Eighteen gencru, 12 
determined spe(·j(,;:, nnd 1 Ilew species wel'(' r('pr(,Sl'1l tC'd. ~J ember::; of 
this fnmily are ('Vg pnl'llsit(·s, infesting the Pggs of Hendy nIl or<1t'rs 
of insC'ets Hnd th(' ('ggs of spidt'I''':. TW('n ty-foul' sp('('ill1C'lls (If T( h
7lOfllUS ]J()t!i~i (Aslilll.) W<'I"(' eoll('ctpd lip to til(' Iit'i/!,ht of ;i,OOn f~'l't. 
This is Iln P~g pnrnsitl' of pPlitntolliid bllgs. 

Till' fnillily ('Yllipidup compritwd 1D.i ;;p('eilllt'lls tnlwll. of which 1() 
Wt'I'P foulld Ht night. !Jnd illcludl'd :!;i /!,PIIPJ'1l llnd ;i dt'tt'I'flIilled species. 
SpecimeJls WPI"(' tnkrll nt nltitudes up to 11 ,O()() Jed, llPPl'HJ'pd in ('ypry 
month excppt FpbL"tlory, and \\'(,I'l' lll(J~t nbtlndHllt ill Apl'il nnd August 
with marC' in ~\t1glI?t. ~[ellll)('r::; of this Iumily an' Illostly minute 
ins('cts. ~lnlJy ~[)('('J('s produce gulls, "(Jill(' ar(' jlllJ'ilf'ites, and others 
are iJlCjuilim's or ~lI('sts in gnlls pmduc('d by Otll('1' s[)('ci('s. Eighteen 
Pr(),wl"'l'iCfI'(/ ,~iJllilis (.\,;llIll.) W<'l"(' found nt :2()() to ~,O(}O f('et. TIllS 
s}weil's is pnmsitic on Dip{(·I"Il. FOllr sp('('ill1pJls of C!tllrijJ8 bras8icae 
(Asbill. i, pnrnsitie OJ! tlt('('nhhngp uphid, wprE' tuhn nt :!O(J fpet. Fifteen 
f('mall's of th(' gPllnS SYILI ryu.'< \\'('1'(' coll('cted fl'unl Jll'UJ' (h(' slIrfnce to 
3.000 feet. :-)peei('s of this gl'lIlJ~ HI'P gupst flies ill ('ynipid galls Oil oak. 

'I'll(' 37 ::i1)('cillJl'lls of tlle family ClwJeididlH' (uk('11 ut altitudps up 
to .i.OOO fpl't illcllld!'d :~ gPJlPl":I, 4 dl'tpl'millPd ~PP('i('S, alld 1 Ill'W 
s})('('i('s. TlJis family cOlIJpriSl's "flpC']P;; ",lliell llre lllostly pnrnsilic 011 
lepicioptpfIIlls Ian liP pupal', ulthou/!'h II f('w !Jr(' pnm;;itic on oth('1'(lJ' 

iIlS(,('(;;, 
Th(' flllllily EurytoJllidu(' wus j'(']H'('SPllt('d by 49 speeimens, of which 

4 \\'('1'(> tak('11 Ilt night. 1'h(']'e Wl'1'l' six' gPl1eI'll, eight determined 
s])e('i('s, lind 011(' 11(,\\' s1>('('ips C'oUp('t('(l from I1pa1' the surface to the 
bpi~ht of 5,O()(J fppt, froJl\ ~Inr('h to (ktol)('l". Foul' specimens of the 
rlOY('I'-sppcl rlllllci([ (flIlIC/tlip/(([{IIlS gibbl.l8 (BohPIlIllll)) \I"('re tuken Ilt 
altitud('s of :!OO nnd 1,O(JO f('C't ill t1Jt' dnytilllP, lllid ont' at night ut 
500 fp!,t. Tllis is II SPl'ious pest of rpd and C'riIllsoJl eloYl'rs !tnd nJfnlfn, 
inf('sting tlIP s('pels. Onp Bl'Ilclwliiu8 /aiiNjil< ~\shJIl. was C'ollprted at 
1,000 fppt in O('{olwl'. This ;;l)('('i('o-; is It 111rnll pnrllsitp of lwnn weenls 
(Rru('hidne). 

Thp spPC'inH'l1" coll('cted of tll(' falllily Pt('J"Ollwliduc comprised 222 
indiyidUllIs of whiell Hi W('I'(' C'o]]p(,tpd 11 t nigh t. 'l'h(' ('ollected ma
teriul indudp(l Hj gpJJ('J"Il and 1:~ (lC'tpl'IlliJl('d slwci!';; found at altitudes 
from lIP:\I.' the' slIrfn('p to ] D,()O() [(,PI. TIl(' gl'pntpBt 1l1JJIliwI's of spcci
nl(,I1S HPI)('lIrpd ill Spp{('lllh('r :llId OctohpJ'. Thirty-four spp('il1ll'm; of 
Zairopi.., incail1s (Ashlll,) W(,I'!' takpl1 lit !tltitlHlps up to 5,000 fe<'t. 
This speci(>s is pHmsitic Oil the' holl w('(,\,il lind pil1k hollworm. Six of 
('(lto/aN'lls !tu/lln'i ('\\"[<I.\\PI"(' ('ollp(,[pd at ultittldps of 200 llnd 1,000 
fept. This is also II )Jul'nsilp of tIl(' holl wP('\,illilld tlJ(' pink bollworlll, 
Four sppcips b(·longing to tlH' ~pIII1S j)a c!tYllt1l 1'011 \\'el'(' found Ilt nlti
tud(ls of frolll 50 to 10,(J()O f('('t. :\ine S])('CillH'IlS of P. siplwnoplwrae 
(Ashlll.) W('J"P tuk(,l1 Ilt fl'olll :2()() to n,OO{) fpPl alld \\'pr(' found llJosr.ly 
in. th(' sprin~ month!', Tlii;; j;; nil illljloJ'tlint pnruf;itp of th(' cotton 
a.phid (AJ)his gosI.l1lpii). 
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The family Eupelmidue contributed 38 specimens, of which 3 were 
taken at night. There weTe two genera, nine determined species, and 
one new species represented, taken from near the surface to 2,000 feet. 
They were found mostly in the summer months. 

The family Encyrtidae WIlS reprE'sented by 58 speeinwns, 2 of which 
were taken at night. FourtE'en genern, 10 detprmined spedes, nnd 1 
new species were tllken n t Illtitudes from nellr the surface to 12,000 
feet. One FIomalotylw? terminalis (Say), fL parasite of coccinellid 
larvae, was taken at 200 feet. 

There werE' 245 .;pecimens belonging to the fnmily )i;ulophidae, 17 
of which were taken at night. Tber(' WE're 16 gt'nera, 15 determined 
species, and 2 new spE'cies represented in th(' coll('ctions. This family 
ranked third in th(' numbers taken. ThE' insects appeared from 
March to December a.nd wer(' mostly found in ~lay nnd October, with 
more in May. Specimens were collectNl from near th(' surface to the 
heigh t of 13,000 fe('t. There W(\J"(' 153 sp('cimens belonging to the 
genus Testrasticlws coll('cted nt nltituci('s lip to 11,000 nncI 13,000 feet. 
Some nre egg parasites, but IlH'mber:; of this genus show a gr('nt diver
sity in host relations. "Many :lre InJTn! parasit('s of C'ol('optera and 
Lepidoptera, and many are secondary. Fifte(,11 sl)('dmens of 111.1plect-
1'US comstockii How. were found nt 200 to 3,000 f('et. This species is 
known ns a parnsite of the bo11wOI'm nud cotton lenf worm. Six of 
It. platyhypenae How. wen' collect('d at 200 and 2,000 fe('t. This 
spE'ci('s is parnsitic on th(' corn ('arworm. 

One Anagl'us ol'ijentat1ls C. fmd L. of the family ~[ymnridne was 
tak('n at 5,000 feet in May, This is nn ('gg pnl'tlsite of the tnmished 
pIau t bug. 

The family Formicidne contl'ibut('d :309 specimens, of which 7 were 
found at night, and the mn t('rinl included 12 gell<'J'a and 10 deter
mined species. They wen: tnk('ll from n('ar th(' sllrfnc(' to the height 
of 5,000 feet, and appear('d in :\farch to X ovemlwl', with tb(' greatest 
uumbers collected in July. ' 

Grent swarms of winged nnts nre oft(,ll seen in the air in the spring, 
summer, and fnll. These are the newly matured mnles nnd females 
that have emerged from their nests. The pairing of the mn!es nod 
females from differ('l1t n('sts pr('wnts too c1os(' int(,l'hr('('ding. The 
factors that det<'l'mine the OCCU1T(,l1ce of til<' nuptial flights at tll<' same 
time in one locality nre not understood. 

Severn! of the sp('cies of nnts rollect('d nre of sJ)('cinl int('rest and 
('conomie importnnc('. Son1<' a1'(, knO\vn to occur in hous('s, heing 
more OJ' less d('strlldiy(' nnd of mnjoJ' importance. 'rhE'se nr(' Solenop
8is molesta (Sny), S. :I']/Zo71i ~rcCook, J>heic/oZ(' dentain ~rnyl', Iridomyx
me:r prnin081l8 Vill'. anoli8 (Andrr), p,.enolepi,~ (Nylandel'ia) sp') 
Tapinoma sessile (Suy), nnd Jfo71omoriwn minim1l1n (BuC'kley). The 
g('l1l1S {I,.emato[/a"~tel' nlso illclt1(lrs som(' of th(' most ('ommon sprcies 
of nllts in the South, n few of whieh nrr hOlls('-inf('sting forms. Of the 
150 specimens of e,'('m(lt(Jga,~tel' sp. rol1ect('(l in tll<' lIJlP(\I' nil', most 
wcre taken in tIle morning, "with the mfljority at from 10 to ) 1 n. m, 
They app('ar('d iu gl'('nt('st numh('rs nt the tem])('t'ntlll'e rnnge of R5° 
to 89° F., and \\,('I'e mORt1y tnk('n on pnrtly cloudy days. .s'olenopsis 
TJ/lo1l1' is eonsidercd to h(' the most drstl'llctive sp('cj(,s in the Southern 
Stflt('S, poultry, qllo.il, ('Iothing, se('ds, citrus, and nuts being nttaeked 
by it. 
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In comparing the morning and nfternoon collections of these fire 
ants it wns found that of the 106 specimens tnken, 101 were found 
between 1 nnd 6 p. m., with the mnjority at 2 to 4 p. Ill. From fi 

limited number of records on this species by ~I. R. Smith, it appears 
thnt the nuptinl flights of fire ants tnke plnce in the afternoon, usuallv 
between 1 aud 6 p. m. The greatest numbers were tnkeu in th'e 
temperuture range of 80° to SO° F'J with the majority at 85° to 89°. 
}.i(ore specimens of the fire ant WP1"e taken when the sky Wl1s overcllst 
than wben it wns clear. . 

The family Bethylidne WitS reprrsE'llted by 53 specimens, 2 of which 
were taken at night. TJw1"e WE'rE' 13 gE'nera and S determilwd species 
collected from near the surface to 5,000 fE'et, mostly iii the summer 
mouths. This is n very Inrge family of parasitic WHSPS, mnny species 
being knOW11 to prey lIpon either coleoptE'rous or lE'pidopterous larvae. 

Of the family Andrpnidae, 56 specimens were coU('deci iu the upper 
air, only one of "which wns tnken at night. TI1('re WNe 5 genera, and 
11 determined species taken from nenr the f\urfnce to 3,000 feet, 
mostly in the spring and slimmer. This family contains the andrenid 
bees, which are solitary nest-building bees, nile! 111('111 bpI'S of the genus 
Halictus, the mining bees, of which seven species WeI'O found. 

One specimen of 130mbuB americanorum (F.) (Hombidae) was taken 
at 200 feet. This is a \\"p11 known species of bumblebee. 

Thirteen specimens of the bone~Tbee (A pis mel!ifera L.) (Apidae) 
were collected, 2 nt 20 f('et, 10 nt 200 feet, and 1 lit 1.000 feet. 

DIPTERA 

The mat('rial of tll(' orcipr Diptern romprised tll(' gr(,!lwst number of 
specimens collecteel. There were 11,304 speCimt'llS of which 9,973 
wore taken in the dnytinH', and 1,331 nt night. They nppeared in 
every month of the yonr. In the dllytime Dipterll were most abundant 
in ~rny nnd June, with more tnk(\ll in ~ra:r. At night the gr0atest 
l1umh('}"s w('re ('olle('tNi in ~[ny and OctobCl', with Hearly twico as 
many taken in Ort(1)('}" as ill ~ [ny. Speeimrns wrm found at every 
altiturlr flown in the daytimr up to 14,000 fcrt, and nt eycry altitude 
flown at night. Diptera weI'e slightl)' m01'e abundant nt night, than 
in the dnytinw prr unit of flying timr. In ('omparing the Illlmhrr of 
spocinH'lls ('oll('('(r<l at thr altitude of ~oo frct in the daytinH' with 
those at 500 fort lIown at night. it wns found tlmt emves [(\p1'el'enting 
the maximmn and minimum collectiolls of Diptern for oaeh month 
follow etwlt othl'1" closrly. Therr ,,'as a c1rcidecl in(,rease in Ilumi)('r of 
sp('('imons collN,t('cl Itt 'night in ~ra~·, unci for tlw day ('ollee/iolls tl1(l 
maximum llumilrrs wPrr also found Itt this tinw. In OGtoi){'r tilP!"p 
was but a ::light il1(,1'('Ils(' in tIl(' J\\ImhN of specimens found itt 200 f(,pt; 
but at night, at fiOO f('rt, nrnriy twiee llS mnny werc cc.Jlprird :IS ill 

the daytime. Cnl(,1I1tlt('d. 011 thr basis of 10 minutes of fI~ing tillln , 

in ~[ay morr sprcimrns wero ('011(>('('(1 at ~oo fl'ct in the daytime !JllIll 
nt 500 feet nt night, hut nt 1,000 f('ot there were fower specimell" 
takrn ill the daytime thnn at lIight. In October tho numbers nt 
1,000 fret in hoth dn~' nnd night coll(~('tions wore simillll" to those for 
200 nne! 500 f('('t. A( :1,000 f(,pt in ~ra.y and Octohor, Diptom wero 
more IlUlIl('rOlIS nt night than in tho daytimc, but at 5,000 fect thero 
wrre mnnydifrer(,I1(~<'8, liS at tbis high altitucleothCl"factol"3cont ribute 
to ofl'set nny natural t<'ncl(1llrlC's of insrct flight. In the cia} timo fewest 
Diptern were collrd('d in ,Tallunry and Drccmbcr with a.bout ('qunl 
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numbers in each of those months Those estimates tHO all based Oil 
the 10-minute unit of collecting time. 

Nearly three times as many Diptem \\-(lI'O collected !L<; of the second 
largest order, Ooleoptera. 

},iIany species of Diptl'I'u taken in tho uppor air W01'O of o('onomic 
importance, and compriso somo of the most dangol'ous pests. Those 
species affeeting the Iwulth of mun uncI animals arc disclissed 
separately. 

There were 2f):3 spr('illlrns belonging to the family 'ripulitiac takcn 
in the day flights nlld 41-\ nt night. Of foUl' detcrminod spP('ies col
locted, lIelobia !t!lb/ida C\ [rig.) wn;; the most ahundant, with 187 in 
the daytimr and 12 at night. 'l'IH'Y wer~ found mostly in ).[al'('h and 
.\.pril. This sprcios is one of the \-NY nOIllIll(}n ('runo fli('s nne! is widoly 
distributed. OIW Sl)(l(:ios ",us eollertrd nt 14,000 fert in ,TunC'. 

Seven specimens of tILl' fnmily Psyehodiclae W01'O talwll, with one 
PS!lchoda sp. in tho clil)-tim(' nt 200 foet ill .July, ono at 500 feot Itt night 
in JUllP, and Olle at :i,000 {('et in October. 'rhrec othor spedos of tho 
fnmily \\,m'o taken at 1,000 foot in July Ilnd ~oyembol', with OILO at 
nigllt in Octo\)Ol'. Spo('ies of this famil~- Ill'(\ lllothliko in appoal'UIlf'e. 

Tho f:Ullil)- C('cidol1lyiidnp WitS 1'('pl'!'~rllt(1d h)- ()4 Specill1rllS tukon 
in till' dnytillw nll'l :20 nl nig-ht. '1'h('y ""0]'(' ('ollrntpd Ilt ullnltitlldes 
from nrul' til<' :,II1'[U(:(, to ii,oho fN't anil ono undctrl'lllillrd speei!'s was 
tnkrll nL 14,O()() fpot ill .\.llgllsl. The ('ccidolllyiids woro coUrdod 
thl'Ough01lt thr YOll]', pl'in('ipnl1~- ill Fnhrllnl',V nnd Octoher. Those 
firo \'ory minute lIic~, mnn,V :;p('cip:; pl'fHilll'illg' gnUs on vogntution. 

Ono ulldrtrrminod ~pecimell hC'lollging to th(' funtily Psiliduc WfiS 
taken ut 20 feot in ~[nl'clt. Somo Illl'v:tr of thi,; filmily fped or CiU'I'Ots, 
celcr'Y, and parsllips nIlel ttl'r ofton qui tr dps t.me ti \-0. 

Tbere wet·p {l{lg Hpceimens takl11l in tho daytime Ilnd ;)8 nL night 
belonging to the' fnmily EphYdridno. 'rhey wore taken at most ulti
tudos neal' the smfuce to 5,000 fpet and (Inc ,')'caiella sp. und 'One undo
t('l'tllinod Hpoeies of Ephycil'iclue wore takon at ] 0,000 foot iu Septembol'. 
They oc(ml'l'rd throughout the )'eal', ulthough more spocilllrlls wero 
(:olloeted ill "\ pl'i!. This fu,mily is of no sprGial ('('ollolllic impol'tullco, 
excopt in tho far ""pst and ill .\[pxiro, wli('1'o tlw larTtH' oeClll' in gToat 
numbors in tho alkalilH' III k('s, nlleI nrc gn thrl'('d, (11 ioel, and lls('d fol' 
food by thr Jildillll:-i (Ii, p. Si}{)). 

'I'llil'tv-oll(, SP(,C'illl(,IlS or th£' falllily Dl'osopiriIidlln w('re talwll in Lhe 
<lny flights and II ut nigllt. Foul' ,;pociC's \\"('1'0 )·cpl'o;.<cnted, ('!t!llllom!l
za amoenn 1.oow, LellcojJ!t{;/{.y(( /'aria \\'nlk., [)ro8ol'/lila me!al/,o!l(f,sfer 
Moig., ILnd Scapfontyzn IlIOll8iaLopw. TJwy wrl'l~ eoll('et('(\ at alti
tudes from :200 to a,OOf) rl'et. Specimens Wr1'(1 f<nllld in tIl(' colloctions 
thl'ollgh01lt tire .\'('111', hut jll'inr'illnJIv in SrptNuh!'l'. Thosp of the 
genus Dl'o.~olJ/d!(f 111'(1 knowll n,; inlitflio,; 0)' pomac(1 rtioq, us thry f(lod 
on I'ipo and doeuyillg fruit. Th(' adult (fil'~ m'(' widel.\ 1I:;('d ill oxpol'i
Jnrllbtl J'csenl'('h in gPIl('li(;,.,. 

Two spocimens of tllP gOllus L(,lu·lJl)i.~ IOchllriphilid:w) \\"('1'(\ tukl'll, 
0110 in tho dnytirnr inl?obrlllll'Y u L 1,0001'0('1 Hnd (J1l(' at niglt t ill Octo
bor ut 500 feot. Tho larvltl' of tlliH ~('Il11S Pl'<'Y IlpOIl nphi<l'i and ('(weids, 
Itnd thus Illtl.Y 1)(' (:()n~id(~l'l'd ns 1H'1l<,[ic'in 1. 

One hlt1Hb:o(1 and ('i~1r 1('(111 sprcilllolls of tlw fll1l~llS gnats (.\Jyeoto
philidno) \\-oro tnk(,l1, !l;) in tllO clny fliglct;; nnd ~:{ :\,t l1ight. They wore 
collocted 11 t most altitudes flown. Olin spocinl(\1l \\'IlS tn IWIl n t 7,000 
feet in July rtnd 0110 at 10,000 [PPl in .JUII(\. 'I'lwv we1'(' fOllnd ill 
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every month of tho year except January, the greatest numbers in May. 
These flies are usually abundant, the larvae feeding on fungi and on 
decaying vegetable matter. 

The Sciaridae were represented by 463 specimens, of which 34 were 
taken at night. They wore collectod at most altitudes and appeared 
throughout the year, with the greatest numbers taken in May. 
Thirty-six specimons of Eugnoriete occidentali,~ Ooq. were colloctod, 
induding 0110 at night; they were taken mostly in June and Septembor. 
Sixty specimens of Sciara j1/.cunda Joll. were collected in the day £lights 
at altitudes up to 5,000 foet. One spocimen of ,')'. coprophiZa Lint. was 
taken at 2,000 feet in .Tuno. Thero woro also 268 Scia7'a sp. coll('cted 
in the day flights find 27 Ilt night, with the greatest numh('rs taken in 
:May. One Scinrn sp. wns collectcd at 6,OeO fept in August, ono at 
10,000 feet in J1'1l0, and on(' UllclPtNmilled species of Sciariclae was 
taken at 8,000 foot ill ~Iu'y. The lu'I'Y:Le of the gonus Sciol'a fire par
ticularly interesting in that they have a ehnmcteristie habit; of con
gregating in donse numbers und~r the hark of trees. Just before 
time for pupation thoy bocomc Y01'Y active, marching OYOI' tho suriace 
of the ground in tl, serpolltliko eoilnnn, and accordingly have heon 
termod the sciaI'lL HrmYWOrm. 

XillPty-oiglrt speeinlens lwlongil* 10 tlll' runlily Bibionidnp wore 
taken in the dny liigh t.s. TIH',\' W(,I'(, eoll!'cte<i from ).\ uJ'cli to Octl)ber, 
with tllC' groatPI' llulllbC'I'S tlpp('nl'il1~ ill ,TIlIlC Ht1d .Jllly. Twenty-one 
SPC'CilllC'J1S of Dilojlltlls /In l'iCl'jJi! Locw alld ·l!l or f)il(ljl!tl(~ sp. w(,re 
tnkell from llC'tlr thr l'llll'ftH'C' to :~,OO() fprt. OIlP f)i/oJiIIl18 sp. WllS also 
tnken at ] 0,000 feet ill JUllC'. TlIt' \nrv:lC' of the hii>ionitls, 01' )'lul'ch 
flies, f('C'c\ on decllying ycgetnhlC' muttl'l', nltholl~b :;(1111(' __ [)('l'i('s attack 
tll(' roots of ~T:lSS null gJ'owing plnnts. 

Two specimens W('L'e tnkpll l)('lom~iJlg to tl1(' rnJlli~,\" ~rHtopsidl1e, 
witll 0Ill', R"ic/tltftf{a sp .. takell at ~oo feet in April and onp un<i('tcl'
oriJlNI species of ~\'atnpsidup ut ;j,!HlO [pet ill Sl'ptt'mbl'1'. 

St'H'1l ~J)('cinH'Jls hPloligi II)! to [lip rnl1lily Stra tiomyiidtH' WPI'(, tn ken, 
nil ill the dllY flights. Two gt'JlPI'l\ \\'{,I'P j'('[ltpsPllted \\llh fOil!, Odon
i{)lftyin. sp. nl nltitlltil's (If 20 to 1,(J()(J fet'l, and two Xn;I I Iir-{1l8 sp. fit 
200 fpet. ThC' stmtomyiids, or soldipr flips, WNl' ('oll('C'tpd from 
April to ,Jul.v. Tlrc Inn'llt' of soWt' of tbe :lpN'ip:; HI'I' nqlllltic, others 
\isillg in the <':ll'lh or cl!'('uyill!.! \,'00<1 and yegptnbll' Illattpr. alld a 
f('\\' lIre CHrlli nll'O 11';. ,. , 

Thl'ee s[wciJlll'lls of lhl' family Blllllb.vliititl!' \\'l'l'e ('ollt,('u,d in tho 
dllylillll', with n ,,[wci!''; or .,1"/1/1'1/1' nnd ()Ill' or SysllJ(C/t1l8 at ~oo fect 
in .:\ovC'mlwl', and OJle of S/)(U'/I"jllllius al ~ll fl'Pl in Oeto)H'I'. The 
nd,dl Hip", kllOWll flo' hpC' !lip,;, tlJ'!' __ trollg-Iy hllilt nile! rapid fliel's, 
;Inel mnv bp l-'Pl'1l ho\'prillg (lYl'I' !lOW('I'" as Ihp\' fl'p(l 011 till' lIl'ctnr. 

The \ar'nIP lire pnmsilie 'OJl the InIT:ll' of I1,\:II1I'llO]> «'1';1 alld Lepi
doph'l'n, nlld on no'!.!; Slick" of Orlhopt('l'll, lIlld Ill't,\' bl' ('In,;,;('<1 as 
hl'll('licinl.

Ollly 0I1t' SjWcillH'1I Wll:i laken lwloll)!llIg to til(' family TIll'l'pvidlle, 
n sppcil's of Psi/(}('(pIJIIla at the al!ituti(' or :2()() fl'l't in ~1ny. The 
turYlH' or thi,; fntnily ar(' JlSlltdl,V [H'pdneiolls but SOJlletilllPs reed on 
deClivillg Hllilll;d nnd \,('!.!;ptnhle mnttN. Tltl' ndult flies likewise are 
pl'('{lilci()u". ' 

Sl'\"('lltY-l'ight S[)('eilllPlb ()f thl' S('(lllopillidno w('re collected, 15 
h('jll~ tnkC'1l nt night. 'I'hpy were 1'01111(1 at most altitudes up to 5,000 
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feet, occurring almost throughout the year, with more t.aken in April, 
May, a,nd June. The adult flies are commonly seen on windows and 
for this reason are known as the window flies. The larvae are pre
dacious and often found in houses, under carpets, etc. Others are 
found in decaying wood. 

·The family Asilidae or robber flies was represented by one speci
men, a speeies of Atomosia taken at 20 feet in October. The adults 
of this family are strong fliers and are mostly beneficial. They prey 
on almost any insect they are able to catch. 

The family Dolichopodidae was represented by 336 specimens, of 
which 45 were collected at night. They were found at most altitudes. 
One undetermined species was taken at 10,000 feet and one at 14,000 
feet in September. The Dolichopodidae were taken throughout the 
year, although more specimens were found in June and September. 
This family is of some importance economically; it is a very large 
group containing several hundred species. The larvae of some 
species are predators in r~alleries of other insects, and some are aquatic 
or semiaquatic. 

Twenty-two specimells of the Empididae were taken in the day 
flights. They WeTe collected at altitudes of 200 to 3,000 feet. SpeCI
mens appeared scatterin~ly throughout the yeaI'. The empids or 
dance flies are often seen in swarms, aDd are predacious. The larvae 
live in decaying vegetable matter, some being carnivorous. 

One undetermined specimen of Lonchopteridae was caught in the 
daytime at 3,000 feet on November 5, 19211. The adults of this 
family are very minute flies. The larva has a very peculiar form 
and has been rf'ared from ca bbuge in England. 

The fumily Platypezidae was represented by the genlls Plaiypeza, 
two Rpecimens of which ,,,ere taken. One was taken at 200 feet in 
February and one at 1,000 feet in October. Members of thIS family, 
calleel flat-footed flies, are somewhat like the housefly in appearance, 
altbough smaller, and may often be seen flying rnpidly in circles. 
Tbe larvae are fOllnd in decaymg mushrooms. 

Thirty-six specimens of the family Pipunculidne were taken, olle 
at nigbt. This family, the members of which are commonly lmown 
as the big-eyed flies may be considered as beneficinl, as the larvae 
are lJ:u·usitic 011 leafhoppers. The specimens collected were found 
throughout the year. 

Of the fnmily Syrphidae 240 sI)('cimells weI'I' taken in the day 
flights, and 5 at Jlight. Thirty-three specimens of 'Toxomel'us polita 
Say were tnken at altitudes up to 5,000 feet. This is one of the very 
common syrphids, f.he lnrvfle preying mostly on plant lice, ultbough 
adults have bl'en lmowll to be pollcn feeders on cotton and COl'll, but 
causing httle injury (26, p. 162-1(8). The Syrphidae were taken 
mostly in Au~ust fl]HI AeptC'mb('I', nlthough specimens were collectC'd 
in eyery month. 

Tw('nty specim(,lls w('re collC'cted h::,'lollging to the ffllllily Tachini
due, of whidl two clct('rmined sp('cies were tuk(,11 at night, one 
Dotyphoroplwrla d01'lIp7l01'0f (Riley) at :jOO feet in August, find one 
Gonia toano H,ond. at ] ,000 feet in July. The tachiJJi<is were col
lected mostly ill OJ(' summer mOll tlJs. Species of this family are 
belleiicial, as they are pfll'nsitic chiefly within ]cpicloptel'ous lnrvne, 
and are extremely importllil t ill checking the increase of mllny insert 
pests. 
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The family Anthomyiidae was represented by 278 speeimem; in 
the day flights and 15 at, night. They were found at altitudes near 
the surface to 5,000 feet, nrd were taken throughout theyear with the 
grellter numbers in April. The anthomyiids are very common flies, 
the lllrvae living mostly bl decayb1g vegetable matter. Some are 
parasitic on other insects, whHe n few species arc very destructive 
garden pests. 

Seven undetermined specimens of the family Scatophagidae were 
collected in the day flights, six at 200 feet. and one at 1,000 feet. 
Five were taken in June and one each in 1-1ay anel August. The 
scatopliagids are commonly known as dung flIeS. 

Two undetermined specimens of the family H elomyzidae were 
caught at 200 feet in February and December. The adult flies are 
found in shady or damp places, the lanae feeding on decaying wood 
and mushrooms. 

Of the family Borborida.e 518 specimens were taken in the daytime, 
and 19 at night. They wcn' collected at most altitudes flown under 
and including 5,000 feet, and one at 11 ,000 feet m August. They 
appeared throughout the yellr, although mostly in the spring and fall 
months. They fire a1<;0 culled dung flies, und are of little importance, 
as the larvae live in excrement. 

Thirty specimens of the family Sciomyzidae were in the collections. 
One, of the genus Ttfanocera, WIlS taken at 1,000 feet in March. 
Twenty-six undetermined specimens were taken in the daytime at 
altitudes up to 3,000 fee~. 'Three were caught at night. The speci
mens were found scattermgly throughout the year. The larvile are 
aquatic. 

Thirty undetermined specimens of the family Sapromyzidae were 
collected, of which two were found at night. They were taken at 
altitudes up t.o 3,000. feet and were distributed throughout the year. 
The lalTae Ilre Ilquatlc. 

Nine specimE'l1s belonging to the family Otitidae were taken in the 
day flights. They were collE'cted ill the summer months up to 2,000 
feet. 

The family Trypetidae was represented by 47 specimens tnken in 
the clilytime, and 5 at nigllt. They were found in the day at the alti
tudes, 200 feet (28), 1,000 (5),2,000 (10),3,000 (3), and 5,000 feet (1); 
Ilt night, 500 feet (2), 1,000 (2), and 1 Ilt 2,000 feet. They were col
lected in eyery month of the year with a few more ill September Ilud 
Oc~ober tlJan in other months. The Trypetidae include many species 
wInch are WE'll known gall mnkers. 

The Sepsidae ('ol1ected comprised ()4 specimens taken in the day 
flights and 4 nt night. Twelve specimens of Sepsis violacea Meig. 
were collected at altitudes up to 5,000 feet. This species, widely dis
tributed througho\lt .North America, was found scatteringly through
out the year, but chiefly in ::-'1ny. Fifty-five undetermined specimens 
of the saml.' ~1.'11l1S wer(' tuken at altitudes up to 4:,000 feet, mostly 
in Ivfay. TJns family includes smull slendE'l' flies which are so com
monly met with thnt th(~y haH bE'en lnrgely s11unnecl by the system
Iltists (50, J). 7). Tlj(~y urI.' of ecoJlomic importun('e, being princi
pally scavengers, fCE'ding and breeding in fiHh, sewage, excrement, 
carrion, and other decomposing vegetable nnd allimal matter (50, p. 3). 

Two specimens of tllE' genus Piophila (Piophiliclae) 'were caught at 
200 fc·pt ill April nne! Noyemher. The fnmily Piophilidne is similar in 

l0770:1-:lfl-G 
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habits to the Sepsidae, and is considered of economic importallce, 
since the flies nrc principally scavengers (50, ]I. 8). 

The family Agromyzidae was represented by 18 specimens, of which 
2 were caught at night. They were taken at altitudes up to 5,000 
feet, and throughout the yenT. The agromyzids are very small flies. 
1v1any are stem find leaf miners, Hnd a few species live in plant galls. 

DIPT~JRA An'~]C'I'[XC: ~[AX A:-<D AXD1AI,S 

:Many of the species of Diptern taken directly affect man and ani
mals. These are included in the families Oulicidae, Ohironomidae, 
Simuliidae, Tabanidne. Phoridae. 8yrphidae, SarcoplHlgidae. Calliph
oridae, :Muscidae, Antilomyiidae, and Chloropidae. 

There were 111 specimens tnkell belongiug to the family Oulicidae, 
comprising 7 genera aud 6 (letermilled species, with 44 specimens 
found in the daytime Had 67 iLt night. These mosquitoes are usually 
active at dusk and nt night, nLhongh, if disturbed, may be seen flying 
about during the day. Fifty ('/wo/)()I'IU; punctipennis (Say) ~were 
taken, with 22 ill the dny fligllt.: at the following altitudes: 200 feet 
(11),1,000 (5), and 2,000 (G). 2R \\'pre tnkl>!l at night. nt 500 feet (19), 
at 1,000 (2), at 2,000 (6), nnd :It :3,000 ft'd (1). They were fOllnd 
from April to Octoher. Eleven Allophelf8 qlladrinHLculatu8 Sn.y were 
taken, three in the dnytillle and eight nt night, at altitudes up to 1,000 
feet, in :Muy, June, nnd August. Fin' females nnd six males were 
taken. This species is the well knowll elll'l'icr of malaria. Five 
Culex sp. were taken, three in the daytime, one at 200 feet, and two at 
5,000 feet.. Two ['1'(lllotafllia ,wljJphil'ina (0. S.) were found at 3,000 
feet in the daytin I(' on .luly I, 102B. One specimen of Psorophora 
columbiae D. and K. was tuk('t) ut 200 f(,et in the daytime, and one 
each at 500 and 1,000 feet at Ilight. This mosquito is quite impor
tant, and mny }wcome serious to lin'stock by its great numbers (8). 
rfwo females of Aedes /'(U·(l.IlS (:\[('ig.) were collected at night at 5,000 
feet, OI~e specimen nt [jOO feet in October, and one at 1,000 feet in 
~May. TIlis mosquito is llnno~7illg but it is lIot known to be a carrier 
of any disease of IllUll. Two undetermined species of Aedes were 
taken at 200 and 1,aOO feet, respecti,-ely. There WNC 32 undeter
mined specimens of mosquitocs, 11 of wlllcl! were tllken ill the day 
flights at altitudes of 200 to 3,000 f('et, find 21 at !light at 500 to 3,000 
fe('t. 

The family Cltironomidne was represellted b)· ,01 specimens, com
prising 8 genera nnd 9 determilled species. They were found through
out the year, with morc in the montlis of June find ,July ill the daytime. 
Nearly twice as mallY were till;:en at night ns ill the day in proportion 
to the timp flown. ChiroJlomids were found as high as 13,000 feet. 
One Chil'OIlUln1lR sp. wns taken at ,,000 frrt. Five undetermined 
specime.ns of Chirollorni<luc \\'(>I'e coHrcted at ,,000 (1), 9,00d (2) I 

10,000 (1), and 1:3,000 (1) feet. 
There were 29~ specimens tn ken i>plonging to the fnmi.ly Oemtopo

gonidae, of which no were ('oll<,('ted n t nigh t. Thirty-two undeter
mined specimens of Culicoiiles wrl'r ('ollrcted at altitudes from 200 to 
13,000 feel. One sl)('('irnen of C'u/icoides 7'ariipenni8 (eoq.) tlllcl one 
C. Cl'e]Jusc~dal'is ),fn,ll., were tnkeJl in the SllInc flight at 5,000 feet 
ut night in Octohel'. :\lembcrs of this gPllllS tire orten mistaken for 
mosquitoes; they nrc known us pllnkies, "no-see-mlls," or silnd fiies, 
and ure bloodsucking midg('s. Thl'ir bite is \'(,I'y nnnoying, and ",berB 

http:specime.ns
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they occur in sufficient numbers they become almost unbearable. The 
larvae are aquatic, and thrive in great numbers in the swamps, lakes, 
or ponds. No species of this genus are kno\..-n as disease, carriers in 
the United States. 

The family Simuliidae was represented by 48 specimens takeu, all 
in the daytime, in May and June. Three turkey gnats (Si1n1tiium 
meridionale Riley) were found in .May 1929, two nt 200 und one at 
1,000 feet. Forty-two S. o::cidentale Town. were collected at altitudes 
of 20 (2), 200 (25), 1,000 (5), 2,000 (5), 3,000 (3), u.nd 5,000 feet (2). 
Two undetermined species of Simulium were tu.ken, one at 1,000 and 
one at 3,000 feet. The species of Simulium fl.reknOWll ftS blaek Hies, 
buffalo gnats, or turkey gnats, and constitute one of the major pests 
of our country. They viciously attack both man and animals, in
flicting a most painful bite. They are at times responsible for heavy 
losses of livestock, €'specially in l\lississippi, LouisialH)', and Arkansas, 
where mules occasionally are kiUrd ill great Ilumbers when they are 
most needed to put in the cotton crop. 

Two specimens belonging to the family Tnbunidae were taken, one 
Tabanus mulal'is Stone at 1,000 feet alld olle undetermined Ta.ba.nus 
at 200 feet. ~lrmbel's of this family, commonly trrmecl horseflies, are 
quite importl1llt economically, aud calise considerable annoyttnce to 
both man :tllclliyestock. Thry are known to be active agents in the 
transmission of the (leadly nnthrax. ~Iell1bers of this genus are strong 
and rapid fliers, which may account for so few specinwns b€'ing taken. 

There were 107 specimens belonging to the family Phoridae taken 
in the daytime, and 14 a.t night. They were collected from neur the 
surface to 8,000 feet. These smull flies, commonly lo.own us "hump
backed" Hies, are OftC'1l seen dancing up and down in the ail'. The 
larvae feed mostly on decaying vegetable matter, although u few are 
known to be pttrasitic on other ins€'cts. The genus Jlegaselia was 
represonted by 45 specimens. Species of tllis genus Laye been known 
to sUl'Yive tIl€' action of gastric juice, and thus lm\'e been included in 
the field and study of animal myiasis. 

The fttmily Syrphidue WliS represonted by 251 specimens, of which 
only 5 were takell at night. One specimell of HristaZis tena..1: (L.) was 
taken tl t 200 feet ill Febl'ullry. The lalTfl.e of this species, ('alled rat
btiled maggots, lHwe been indictoel in eusos of intestinul myin,sis in 
mun (19; 49, fJp. 398-400). SYl'phuslalTn€' hnve also bren l'rpol'ted 
(ts causing' in t€'stillfLl myiasis, although they are mostly predl1.eious. 
Three Rl'ista/is sp. wore collected, one each ill February and .July at 
200 fe€'t n.nd Olle nt ] ,000 Jeet in Odober. 

There were two gellrl'lt and eight idrntifit'd speeies ('oll€'ctl'd bdong
ing to the family Sarcoplwgidue. Tbil'ty-olle specimells werp taken, 
all in the day flights, nt Il,ltitudes from neal' the sllrf:tee to 5,000 feet. 
The SHl'c'opbllgids ure quite impOl'tall t ill tlw.t tlw,Y llUlY be rither 
henefieill.l insrcts 01' dang('f'olls pests of mUll and l~llimnls. Some 
species lJa\'r brPlI l'l'rditrd l!,s musing intrstinHl ll1.yinsis ill man. 
Others lw.ve \)rrll round ill nr(,l'Otic tissues of \\"OUIH\S in mfLll ltnd may 
be regl1l'drd as snpJ'ophytic 01' brllrficin.l (19). 5,'UI'CopJW!Ifl'llJar/r'i8etosa. 
Coq. was tnk€'n n,t 2,000 fret ill ,Jllly. This is onc of the Ycry common 
rxcremrnt-ferding' specie's (;3). S. /'f/jJ(/.!' "-nlk. \\'ILS coll€'ctecl n.t 20 fret 
(1),200 (0), and 1,000 fret (11. TlIr larvae of this sprcies nrc scav
engers on meats and pamsitic on some insl'ets. 
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The family Ca11iphoridae wns represented by one species, Cochliomyia 
macellaria (F.), three of which were taken at 200 feet and one each at 
3,000 a.nd 5,000 feet. This species is known as the secondary screw
worm fly; the larvae 11re often found in old wounds. 

One stablefiy (Stomoxys calcitrans (L.)) (Muscidn,e) was taken at 
3,000 feet in September 1929. This fly is a definite menace to the 
farmer, causing heavy losses in pmctirally all types of livestock. Two 
specimens of the genus A1orell1:a were taken at 200 feet and one at 
2,000 feet. Two specimens of A1uscina, were collected at 200 and 
1,000 feet and two of the family Muscidae at 20 and 2,000 feet. 

Two hundred and seventy-eight specimens belonging to the family 
Anthomy.iidae were taken in the daytime and 15 at night. They 
were found as high as 5,000 feet, The subfamily Fanniinae was 
represented by 25 specimens taken at 20 feet (7), 200 (10), ],000 (3), 
2,000 (3), and 3,000 feet (2). This group has been associated with 
intestinal myiasis of mnn, although in some Cllses it was considered as 
accidental. 

The Chloropidae were represented by the largest numbers of speci
mens taken of any family of Diptera. There were 2,227 collected, of 
which only 97 were tuken at night. Hippelate8 te:mn'l/'8 Ald. and H. 
pallipes Loew are included in this family, one speeimen of the former 
being taken at 200 feet in April. Forty-five specimens of II. pallipes 
were collected in the dn,ytime as follows: 20 feet (1), 200 (15), 1,000 
(15), 2,000 (10), 3,000 (3) and at 11,000 feet (1). They were found 
practically throughout the yen.r. Forty-four undetermined flippela,tes 
were also collected, one ut night, in about the same numbers and at the 
same altitudes as JI. paZZiJJfS, excepting the] 1,000-foot collection of 
H. pallipes. Species of this genus have been associated with the 
trnnsmission of pink eye (49, p. 361). Often the air seems filled with 
the tiny insects of the genus Hippelates, which become extremely 
annoying to man and u:limals. They are usually excessively abundant 
after a rain following n dry period. 

SIZE, WEIGHT, AND BUOYANCY 

The size nnd weigllt, n.nd therefore the buoyancy, of an insect deter
mine the lleigiit to which it mn.y be carried by air currents. This 
reln,tionship may tl(' expressed in terms of the nerostn.tic or lighter
than-nil' coeffieient. The aerostn.tic coeffieient varies directly with 
the nrCiL of the insect which is eXIJosed perpendicular to the pull of 
gravitn.tioll and inversely with the ,veight of the insect per unit of 
exposed arcn. This is l'epreSell ted by the equation 

R
..:1 c=f{W 

in which Lic is the aerostfttic coefficient, R equals the area in metric 
units eA-posed perpendieular to gravity, TV represents the weight ill 
milligrams of the inseet, nnd f{ equals a constant; therefore the ligllter 
the insect the gJ'PIl tel' the aerostatic coefIicient, ami the heavier the 
insc(·t the Jess tIle ael'ostutic eoeffieient oJ' actual buoYl1ney. 

TIle insects collPetecl in the high altitudes, especially from 6,000 to 
14,000 feet, occurred there becftuse of their relative size n.nd weight, or 
buoyancy. Cnder the Sl1me given conditions of wind velocity and 
conYectioIl, u hea:vily huilt insect with small wing expanse will not 
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be carried up so high as a very light insect with relatively greater wiug 
expanse. 

There is, of course, a wide range of values for the ratio of weight to 
wing surface mnong insects. According to Pieron (59), this weight 
ranges from 0.04 to 5.93 kg per square meter. Portier and de 
Rorthays (61) determined the weight supported during flight by wings 
in 20 species of butterflies and moths, a dragonfly (Aeshna grandis 
(L.)), and two bees eXylocopa violacea and Bombus terrestl'is) and 
found it to be much less than in birds and airplanes. The weight 
sustained in butterflies is 0.1 to 0.15 kg per square meter; in certain 
hawk-moths, 10 times as much; in Bombus, 25 times, or 2.5 kg. In 
biplanes the weight supported by thc wings was equal to S to 22 kg, 
and for monoplanes 13 to 23 kg per square meter. 

It is probable that after insects are on the \\ing little muscular 
exertion is necessary to sustain the rate of speed. Insects on entering 
strong vertical air currents may attempt to resist them by flying 
through these currents; otherwise they will be carried up from one 
level to another. 

Most butterflies find it difficult to fly in a strong wind, as the wings 
offer a broad surface to the air. A few butterflies, such as llesperiids, 
have a jerky flight which seemingly offers less resistance to air cur
rents. One butterfly, Catophaga galena, in Ceylon, is especially 
noteworthy in its method of flight. It is a migratory species and 
usually flies directly against the wind, and the stronger the wind blows 
the more rapid the flight. Tutt (72, p. 72) comments on this peculiar 
butterfly and states-

The action of the win~s of these buUerflies is not horizontal like that of the 
Admiral or the Tortoiseshell, nor is the flight even and continuous, hut they are 
propelled in jerks, with the wings vertically closed and opener! alternately, so 
as to offer the sharpest edge to the resistance of the wind. Thus the butterfly 
dnes J10t appear to propel itself, but to be driven forward by the action of the 
wind eddying round against thc unclcr surface of the wing presented to it, but how 
this is done it is not easy to demollstrate. 

Among the Homoptera Stictocephala jestina was collected mostly 
at the lower altitudes, with several itt 1,000 and 3,000 feet. This is 
a very strong flier, heavily built, and able to resist the rough currents 
of air. The larger cicadellids, such as OncometoZJia 'wndata itnd IIoma
lodisca triquetra, were taken mostly at 200 feet and very few above 
1,000 to 3,000 feet. :Morc specimcns of the smaller' species of cica
dellids were taken at high altitudes than at the 200-toot level. More 
specimens of several species of Fulgoridae were taken ttt 1,000 feet 
and above than at 200 feet. Most of the Fulgoridue have a large 
wing expanse in proportion to their body size, which accounts for 
their appearance in the higher altitudes. The Aphiidae, although 
weak fliers, and the Psyllidac, which also have a Inrge wing expanse 
in comparison with their small bodies, werc taken in considerable 
numbers at as JJigh altitudes as 13,000 feet. 

The Heteroptera showed some correlation between size, weight, 
and buoyancy and the hoights at which they were found. Lygaeidae 
appeared in considerable numbers above 1,000 feet and were taken as 
high as 7,000 feet. Species of this family [tre genemlly strong fliers, 
yet with a wing expanse greater than avemge in proportion to their 
size and weight. The Tingididae, Anthocoricll1C, Miridae, and Oorix
idae were also found in considemble numbers in the higher altitudes. 
In most species of these families the i1lsects are light, with compara
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tively good wing expanse. On the other hand, compactly built 
Heteroptera, such as the pentatomids, were not found above 1,000 
feet, and very few were taken. Pentatomidae n,re abundant 011 the 
ground, but do not fly high, apparently because of their weight. 

Coleoptem offer less resistnllce to the wind than do Lepidoptera, 
being bulky, with less wing expanse in relation to their size. Many of 
them are strong fliers, however, and must depend mostly on their 
m,lscular power for propulsion, as they lack the ability of the butter
flies to drift with the wind. The horny elytrn, of beetles are concave 
and act more or less as vanes, and the wind blowing against them 
makes it difficult for the beetles to reg-ulnte their flight, putting them 
at the mercy of a strong wind. Thus the lowland species of beetles 
are cnrried up by ascending currents of air, and pl'obn.bly travel 
great distances at high eleya.tions. 

There are many records of the occurl'ence of species of Coccinellidae 
at high altitudes. These ladybird beetles are often migratory. It 
is not known why ladybird beetles fly to high mountains, especially 
during the midsummer days. The writer once observed (August 
1920) a great swarm of lnclybird beetles nt the altitude of 12,680 feet, 
near the Arapahoe Pass in the Rocky ::\follntains, in Colorado. The 
beetles had congregated by millions on the talus slope and were crawl
ing over the rocks projecting out of snow and ice adjacent to the 
Arapahoe Glacier. .Many beetles could be seen flying oyer the ridge 
of the Pass. There wa.s a strong nscending current of air on the wind
"Tlud side of the mountain, which doubtless a.ided the beetles in their 
upward flight. The nir on the other, or lemvard, side was found to 
be more quiet, and as soon as the beetles passed the summit of the 
ridge they settled down immediately. A few minutes after these 
coccinellids were first sern a severe thunderstorm came up, causing 
the beetles to disappear. They probably found shelter beneath the 
great rocks. 

Coleoptera, were collected at all altitude,; up to 12,000 feet. )'.fore 
specimens per 10 minutes' flight were collected at 10,000 feet than at 
other high altitudes above 5,000 feet. The Coleoptem taken at alti
tudes above 6,000 feet belonged mostly to the families Carabidae and 
Staphylinidae. A few Cocrillellidae were taken at very lligh ttltitudes, 
with two spechnens of Scymnu8 in'minatu8, Itt 5,000 feet, and one 
Ceraiomegilln floridana. at 6,000 feet. One clll'ysomrlicl beetle, 
Diabroi1'ca l'iUnta, was found at 11 ,000 feet. 

Lepidoptera, were not taken at heights aboyc 5,000 feet. The spec
imens taken at 3,000 to 5,000 feet were small microlepidoptera, with 
great wing expanse in proportion to their weight and thus with more 
buoyancy. These tiny moths are wenk fliers nnd accordingly would 
be almost entirely subject to air currents in their distribution in the 
upper air. The Noctuidae, however, were found mostly at the lower 
altitudes, from 200 to 2,000 feet, \vith one at 3,000 feet, but with the 
majority of the specimens at 500 and 1,000 feet. The noctuids are 
strong fliers, hilt with les" wing expanse ns compnred with their body 
weight, whieh wOlild Clliise tlH'm to fly 01' to be found doser to the 
surface. 

Hymenoptern. wel'C well represented, with i{i{ speeimens taken at 
the altitudes of G,OOO to 14,000 feet. The specimens found were very 
small species !tnd included ] 1 families. These small Hymenoptera 
have considerable wing expunse, with light bodies. vYinged males of 
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ants were taken as high fiS fi,OOO feet, while the winged queens were 
found mostly at 200 and 1,000 feet. The queen u.nts are much 
heavier than the males and accordingly would not fly very high. The 
workers are the smallest of the u,nt forms. 

110re Diptera were taken nt the high levels thnn of u.ny other order. 
There were 81 specimens tnken o.t 6,000 to 13,000 feet, mostly very 
small species. The Diptera taken were wenk fliers, with great wing 
expanse as compared with their sir.(' n,nd body wright, thus having 
considerable buoyancy. 

WINGU~SS INSECTS 

Numbers of wingless insects, belonging to the orders Thysanura, 
Collembola, and Siphonaptera; also nymphs of Heteroptera, Ho
moptera, and Orthoptem, larvue of Coleoptcrn., Lepidoptem, and 
Diptera, greut numbers of wingless unts, and spiders and mites, were 
collected in the upper air, from llPtlr the surfacp to as high as 15,000 
feet. These adult wingless in!"ects, ns well as the nymphs, larvae, 
spiders, and mites, were all at the mercy of the nir currents. It is 
most likely thnt the wingless forms found above 5,000 feet did not 
originally come directly from the territory over which the flights were 
made, but were picked up at distant plnces and carried in the upper 
air currents, perhaps for hundreds of miles. By means of these 
avenues of travel insects have been distributed to far countries, to 
remote islands, over mountain bu.rriers, und ncross stretches of hot, 
barren deserts and wnste In,nds (blbles 1, 2, lLtH1 3). 

ARA~EIDA 

There were 1,461 spiders taken in the upper tlir, nnd of this number 
only 60 were collected at night. There were determined 15 families 
and 30 species, und there wus 1 new species. The greatest number of 
specimens taken in anyone family (192) brlonged to theLinyphiidae, 
with the next higllest numbers (83) in the Lycosidae. They were 
found at nearly every altitude flown from 20 to 15,000 feet, and 
appeared mostly ill November to ,January, with fewest in August. 

Al'JHONAU'I'ICAT. !:;PIDEUf; 

The dispersal habits of spiders provide opportunity for an absorbing 
investigation. There were 1,461 spiders taken in the upper air at 
altitudes from neal' the surface to 15,000 feet. They were taken in 
greatest numbers in November, December, and January. The spec
imen taken at the highest altitude of all WiLS a spider, and this is 
probably the highest elevation at which any specimen has ever been 
taken above the surface of the el1l'th. 

A species of spider has been found in crevices in ice on :Moun t 
Everest at an altitude of 22,000 feet (18). SiLYOry (64) states that 

Far above the highest plant. whieh grew at an altitude of 18,000 feet, small black 
spiders belonging to the> family of jumping-spiders were fOHnd, hopping among the 
rocks and hiding under the stones in such places as were swept bare of snow by the 
wind. They reached a height of 22,000 feet, at which altitude they were not only 
in proud position of being ihe highest ]Je>rmanent inhabitanis of the earth, but 
seemed to be aloBe in their isolation. No other living thing has been found to 
share their loneliness. There is nothing but rock, mow, and ice. What they get 
to feed on is a mystery. 
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Dr, Ewing of the Division of Iusect Idl'n tifictLtion has observed 
dend insects in el'eviees n,t 14,000 fl'et, blown up while Illive by surface 
nil' currents, nnd bdieves thILt these dend (or dying) insl'cts furnish 
the food for spidel's inhabiting the icy tops of high mountains. 

At times wllile flying. the writer observed numbel's of white e;ilkell 
filaments of , .. cbs floatillg through the n,ir, evon itS high as 11,000 feet 
or more, itnd often when landing tho struts would be itlmost white 
with tho silkon webs wrapped itJ'ound them. It j" chiefly tho imlllitture 
stage of a spider, knOWll itS n spiderling, that lIses tlto nil' ItS 11 means 
of dispere;nl, nnd it is probnble thnt the young of most spidel's 11,1'e 
more or loss nddirt!'d to this modo of tmnsportntioll. :McOook (4.6, 
v. 2, p. 268) stat!lS that the hUll tsman spider (Jleterapocia 'l'enatori1ts) OIl 
account of its ae1'0 nfl.U tic habite;, might well hn ve cil'GumlHwigated 
the globe witll the /lid of tJ'ado winds, basing his calculations 011 locali
ties where tho spider is known to occur nnd on the direction of the 
win de;. It is int.eresting' to note the method the young spidOl's have 
of tltaking off" on theil' journeys. The spidcding climbs to the top 
of some objeet suelt HS 11 fOllce, twig, 01' ailS othor elovn,tod projcGtion, 
lifts its abdomen tJ lUI angle of nbout 45°, with loge; stiffened, thus 
pushing the body upward, spin:'> out n thread, lets go, and is ciuried 
off into tho ail allclllwn.y. Fidel;; have oftcn boen seen covl'red with 
a gauze of silk, hlown down WIH'1l the wilHl WIl'l too strong, Howal'd 
(34) states that tllOse remfll'k!lbl~' shoots of gose;u,rnor aro Yl'ad.v found 
on the sides of the Yosemite Vail!'}' nnd nl'e of grent extont. Oomst~ck 
(16, p. 216) statee; tllllt showers of gos'lmner hnve boen lllet by slups 
at sea hundrods of miles from land. Bnllooning spiders nrc carried 
long distlll1cce; in this wily nnd are stopped oIlly by stl'iJdng Ilgllinst 
some elevated. ohject or by till: 'illbsidonce of the hl'Oeze. It has e,ron 
beon notod that it nppeal's t.o be wit.hin the spidel"s own volition to 
regulate its flight, for it can draw in with its claws tlte fOl'wu,rci. ray 
itnd gathor it in Il white roll within tlto n1lllulibles, thue; nllusing either 
a gJ'udual or ~.;uclden dr:went. 

Tho families of spi<ierc; whieh seom to have it strongly fixed aeronau
tical hnhit are tbe orb weavel'S, epl'iroid spiders just out of the cocoons, 
and tho 'lubfamily El'igoninae of the LinY1Jliidae. Theso families 
wl'1'o well represented in the ni1'piane collections, as were also the 
fmnilies ineluding the Gl'll h spidccs, lynx Sj_!liel s, wolf spidel'S, nnd 
sheet-wob we(wrt's. 

A('AHINA 

The ol'der Acnrina, 0[' mitns, was mpl'esented by 44 specimens 
lnken in the upper nil' during the duy flights, fl.nd 2 n.t night. In the 
day they were found al; altitudes ranging from nen.r the surfn.ce to the 
height of 3,000 foet nncl wen' tnkntt mostly in :Fehrunry, :\'(al'oli, und 
April. Thc fnmily Pnmsitidttll WHS I'Opl'(1Sented by 33 speeimons 
collectod nt.altitudes of 200 to a,ooo feot, wit1l2 specimen" in :Fobl'un.ry, 
16 in :'Mareh, 13 in April, and 1 in Novembor. During :\'111.1'011, April, 
and May llll'ge numbers of 'ripulidne WOI'O ltsllally ill tlta nil', and 
Carahidae wo]'(' tak(m in tho UppOl' nil' in gl'elLtest !lumbers in Mnreh. 
A('fl.!·inlL wore esperinlIy found on theso two families of inseets. 

The nymphs of Aenrinl1 m'e mostly nttnehed to illseets, a habit 
known ns phoresy. They aro Hot dependent directly on the air 
curronts, but nre cILrried upward ns !'iders 011 tho insects. This nffords 
fln effeetive menns for their diflsemination, The specimens were 
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taken, however, when till' surfllne wind velocit.y was from 3 to 14 
miles an hour, 

One undetet'mined species was tnken alive at 3,000 feet attached 
to n species of Tipulidae. The two specimens collected at night were 
one Dameo8oma sp" taken Septemhm' 18, 1929, i1nd one undetermined 
species of ACllrina ill AlIgll:,t at 500 feet, Specie') of the genus 
Dame080111(l are known ns moss mites, The I'ecol'cl of the specimen 
taken in the upper nj t' is intel'esting in that the species of the genus 
are not found Oil heetIes but are beetlolike in appearance, occurring 
under rotten logs and in moist placei'l, in ground litter, Ot' under' loose 
bark. At the time the speeimen was taken the surface wind velocity 
was 3 miles fill hoUl' find the ail' was slighUy rough, 

THYSANURA 

Forty speeimens of Thysnllurl1 werB taken in the upper nil', repre
senting two families, fiye genem, alld one detel'miurd species, Thy
santiI'll, are the most primitive of insects, These insects, known ai'l 
bristletnils, ar(' found under stones and various objects lying on the 
ground and ill cool and shady plac('s, Some species of the family 
Lepismntidrw, whi( h were repl'esrnt<'d in the upper-nil' collections, 
are commOluy found ill houses, libJ'lll'ieR, and museums, attacking 
starched eJotlws, hook hindings, etc, 

In the fiil'plune eollections Thysnmll'lL Ilppcar'ed in every month 
except Februury and ,Julv (tablr 4), Thre(' specimens of a lepislllatid 
were taken at 3,000 f('ot and olle at 8,000, They were collected at 
times when the wind mngrd in veloeity from calm to 16 miles per 
hour, ulthougt the mlljol'i(v WMe taken when tllC ')ul'fnce wind veloci
tirR were fcom 3 to 10 miles un hom, 

COLI,El\1II0LA 

Thr Coll(,lIlbo\ll, or springtails, lll'e similnl' to Thysunma in being 
primiti\'('ly ·w1nglrss insccts, Spp('inH'ns wore tuken in the upper air 
in every mOllth ('xeept ,f:lllUllJ'~' lLl1(l September (table 4), tLl1d when 
the surfnce wi Ild volocit), wns f!'Om c:tlm to J3 miles per hour, prinei
pally \) to 10 miles per holil', 'J'wrllty-six specimens were caught 
repl'('senting thr('(' fnmillrs, S('\,('11 genCl'H, lind folll' detrl'lnined Rp('eies, 
They were foulld nt n.Jtitudrs up to Il,OOO fN·t, the genus Ruurletiella 
being represented by one slw('illlril ('nell nl 5,000, 7,000, alld 11,000 
feet. 'rile spcci('s .",'irnni[Jl'ollwcu/o/u Lubb., which is often found 
in hOllS(,S, ,,-us tnkpil Ilt s('vel'nl le\'pls up to :3,000 fept (table 0), 

H Yl\U:NOl'TERA 

"\"ork('J' ants \y('l'e thr ,lnly winglrss JlYl1lPIloptel'lt found in the air, 
Of the :wn Hilts co]]rct(1d th('I'(' W('rr fOllll(t to be. 2:~ winged queens, 
265 wingrd maIrs, 20 "\\'ol'k<'l's .. flnd ] not (lJstinguishrd (table !J), It 
appears that "\\'ol'].;:r1' nllts al'r eUl'rird illto tIl<' UPP<'l' nil' with fL wind 
velocity of ;) t() (j miles prl' holil', whpther the nil' is smooth, slightly 
rough, 0[' rough, A I:ypicnl cololl), of most spr('irs of allts ('onsists 
of workers, que(,IlS, and mnl('s, Tll<' (jllrt'ns arc wingrd until they 
become fertili7.t'd, "\\"oJ'krJ's WPf'(' tllkrn at llltitlldes of 100 to 4,000 
feet, One slJt'dmrll of 1,11(' gelllls J>heidole WftS taken at 100 feet; at 
200 feet there worr ('ollectL'<1 two sppclmclls of J>onel'CL tl'igoncL vit!'. 
opacior, one j\Ionumol'iurfi rll'i:uimmn. two Pheidole dentata, two 
Aphaenog(u;tel' spp" one Tapino1f1U se!l8ile, three Pl'enolepis (Ny
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landeria.) sp., and two undetermined species of ants; one Solenops1's 
xyloni was found at night at 500 feet; at 1,000 feet were found one 
lridomllrmex pl'Uin08Us val'. analis and two undetermined species of 
Formicidae; at 2,000 feet one specimell of Pl'enolepi.s (i\'lIlanderia) sp. 
was taken; and at 4,000 feet one specimen of Cmnponotu8 caryae 
vnT. minuta. was taken. 

SIl'HON AI'TEUA 

One specimen of P1JleJ:il'rita.71s L. (Pulicidite) was taken itt 200 
feet (table 0), on ,Tuly 1, 1929, at 2:16 p. m. 'rhe surface wind velocit.y 
was 7 miles an hour, find the nil' slightly rougb at 200 feet. Fleas 
are jumping insects, find probahly the wind was strong enough to 
pick up t,his small wi.ngless insect and carry it along. 

IMMATURE STAGES 

ORTHOPT~~UA 

One nympb of 11 species belonging to the family Phasmidtte (walk
ingsticks) was tnken at the altitude of 200 feet 1Il September. 'rhe 
wind velocity was 10 miles an hour at the time, with considerable 
convection. 

HOMOPTEUA 

The immature HOllloptera were represented by one cicadellid nymph 
taken at 200 feet, ttntl live uymphs of the Aphiidac, three at 500 feet 
at night, and one each in the daytllne at 1,000 and 2,000 feet. There 
were also five undetermined homoptema nymphs taken, three at 
200, and one eueh at 1,000 nnd 2,000 feet, respectively. The aphid 
nymphs were tuken when the surface wind vola cities mnged from 
3 to 6 miles an hour, and when the convection was fairly strong 
(table 9). 

HETEROP'fERA 

Among the HeceropteJ'H, nymphs ,\'Ol'e collected in the upper air as 
high as 9,000 feet. They werc taken in the spring when nymphs were 
most abundant in the field, and when the surface wind velocities 
were from 6 to 10 miles per hour, with the air rough and the convection 
strong. 

Two nymphs of the family C'ol'eidae wPl'e taken at 5,000 and 9,000 
feet, respectively. FOlll' nymphs of Oeocori,s were found, with one 
euch at 20, 1,000, nnd 2,000 feet, in the da,ytime, und one at night 
at 2,000 feet. l\vo nymphs of Antillocol'is 1wllidu8 and four of 
LlIfluS pratensis were tnkrn at 200 foet. One nymph of Psallus 
seri(Liu8 wu,s taken at 20 feet. Nine undetermined nymphs of Heter
optem were foulld at the altitudes shown in table 0. 

COLEOPTERA 

Olle smnll and very hairy del'lnestid larva, T/'ogoderma sp., was 
taken alive at 9,000 feet. It was caught on ~{iu'ch 24, 1.031, when 
the wind velocit.y was 11 miles per hoUl' at the surface Ilnd 42 miles 
an hour at 9,000 feet, and the air slightly rough to rough at aU alti
tudes. Considering the hairy covering of this small larva, with the 
long hairs offering a great BlIt'facc area, it is not surprising that. it 
was found at such It hmght. 
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LEPIVOF1"'~" ;A 

Three larvae of the genus Gelechir: \\'ere taken in the upper air, one 
at 500 fe~t at night and two at 1,000 feet early in the morning. The 
two speCImens at 1,000 feet were taken on the same screen on Sep
tember 9, 1930. The surface wind velocity was 4 miles per hour and 
the air was slightly rough. The one at 500 feet was caught on the 
morning of the followiltg day at 4 It. Ill. The lower air was calm, but 
at 500 feet there was n, wind velocity of 9 miles an hour and the air 
was slightly rough. Doubtless the small caterpillar taken at 500 feet 
had been in the air for some time, as convection is not present. at night, 
and the air was clLlm on the surface. The Jun'ae of Gflfchin are often 
seen dangling from limbs of trees, each by a silken thread. The 
wind blows these unprotected larvae loose from their silken rope~ and 
carries them through the air. There were also two unidentified 
lepidopterolls laJTt1.e taken at 200 feet in October when the surface 
wind velocity was 5 and 6 miles pel' hour (table 9). 

It is well know that caterpillars of many of the Lepidoptera are 
carried by the wind. Important investigations have been mnde in 
determining the extent to which larvn.e of the gypsy moth (Por
thetria dispar (L.)) are carried by the wind. Burgess (10) released 
newly hatched first-instal' larvae that had spun silk in front of an 
electric fan, and found that they drifted from 20 to 30 feet. Later 
Collins (13) in 1915 caught liLn'ae on specinlly constructed screens 
covered with a sticky substance, the larvae ha\'ing drifted from the 
mninland to the Isle of Shoals, off the coast of New Hampshire, for 
distances as much as 13% miles. Continued experiments by Collins 
(14) showed tha,t the wind carried gypsy moth larvae from 19 to 30 
miles inland from across Cape Cod Bay ofT the coast of ~!Jassachusetts. 
The most outstanding work dOIle in connection with the study of the 
dispersal of the gypsy moth larvae was that in 1932-33 by Collins 
and Baker (15), ·who used traps made at the Tallulah lahoratory on ' 
all airplane, with which three newly hatched gypsy moth larvae were 
ta,ken, one at fLn elevation between 300 and 500 feet and two at 1,000 
feet, and later one larva wns taken at all altitude of 2,000 feet above 
sea level. Studies have also been made by Felt (24) on the possible 
drift of insects. 

DlPTERA 

One small dipterous 1 a1"\' a was found at 200 feet on October 16, 
1930; the surface wind velocity WitS 5 miles pel' hour, and at 200 feet 
the wind velodty was 12 miles per hour, with the air slightly rough. 

The larvfie of Diptera, CoJ('optera, and Lepidoptera were taken 
when the temperatures were from 07° to 80° F. 

INSl~CTS TAKEN AUVE 

There mlLy be a question us to whether insects takoll nt heights of 
5,000 to 14,000 feet nrc still alive. 

It has been suggested that the oxygen content of the n,tmosphere 
at 14,000 feet would not be sufficient to support insect life. The 
writer, however, collected insects on the summit of Longs Peak, Colo., 
at 14,255 feet above sea level, and other collectors have recorded 
insects from mountains at nltitudes of 15,000 to 16,500. In a letter 



92 TECHNICAL BPLLETJN 67:-:, F. ~. n1<:P1'. 01' AGRWlTL'l'llRE 

to the i1Utilor, C. F. ~fItlTin, former Chief of the United States 
Weather Bll1'eau, states: 

To the best of our knowledge, no difference in this quantity [of oxygen] has 
been observed fiS bet ween free air and mountain surface ail'. In fact the eontinu
OllS and great movements of air-winds, thermal con vection, iurbuiallce-and also 
molecular diffusion would quickly smooth out any appreciable difference in the 
percentage of oxygen between places mentioned if for any reason it should occur. 

At the very high altitudes of 14,000 feet and above, there is less 
barometric pressure. Lutz (4-4-) conducted experiments with baro
metric pl'eSSll1'e und its efl'ect on insects in relation to their chance of 
life at high altitudes and their future ability to reproduce. He placed 
numbers of £lies in n. bell jar together with a dish of water to keep them 
from drying np in the vacuums to which they would be subjected, and 
pumped out the ail'. Lutz, in describing this most interesting 
experiment, said: 

The barometel' showed a pressure of about 22 nllll but it was the water-vapor 
that was keeping it there. This pressure represented a height of more than 
seventeen miles abo\'e sea-level, and the flies were taken thcre from approximately 
sea-level in ninet~' Heconds. Thc flies s(ioppcd 11l0ving, possibly because they 
were chilled by excessh'e evaporation from their bodies. 

Theil the \'lllves in the apparatus were opened wiele and thc pr('ssllre instantly 
returned to normal. "Within four minutes all lCII !lit'S werc walking about as 
thouglI nnthing had happened. Thc same procedurc was rC'peuted again and 
again. After thc eighth trip from a pressul'e of that at, approximate sca-level to 
one of that morc than scYcnt('C'n miles up in a minute anr! a half, and return trips 
in lpss time than it takes to say it, one fly did not walk within scvcn minutes after 
rcaching ground preSSllrC' and I did not wait for him but went 011 with thc one
to 1hrcc-minute swings from 1101'111111 prcsRurC's to practically no air and back 
again. After thc twentieth trial only 6 of thc 10 stalwarts werc walking * * * 

H lillian PIlC]urance wOllld fall RO far h(·low thiLt of im;C'etH ill slIch a test that no 
compl1ris()1l can he IIlacle. An C'xpress plCl"lltor in the Empire Stat(' Building or 
the drnpping of 11 ('age in a df'('p mine arC' slow ('ouch('s going a 8hort block com
parer! to the rideR these flies took twenty-foul' time~ in foll\' h()l\r~, " * *. 

Lub: later took the two sUl'yiying flies Ilnd kept them. in a cage, 
and found that they reproduced normally, and the followmg geneI'!1
ti oJ1S failed to show indicn tions thn.t Ilnything un uSlHlI lwd happened 
in the life of these flies. 

IVIinimum temperature is flnother faetor affecting the possibility of 
insects remaining nlive in the nppel' air and being able to reproduce 
their kind in new or distnllt locnlities. Noble (53) conductcd experi
ments with the pink bollworm moth, using a temperature of 60° F. 
This was the a,vemge temperature at which speeimens were tnken in 
the upper air (6,700 feet above sea level) by the writer in 1Jexico in 
1928. Noble concluded thilt after 7 days' isolation femule moths 
were able to begin or to resume oviposition of feI·tile eggs. 

vVith the oA'}"gen con tcn t of t.he nil' sufIiciell t to support illsectlife, 
and with an adequate barometric pressure for their' existence, there 
can be no apparen t reason to believe that insects could not live, for 
a while at least, in the upper atmosphere above the troposphere 
(convection region) nncl npPl'onching the stratosphere. 

From the collection of insl'('(s hy airplane much ('Yidcncc cun be 
drawn to support Ule conclusioJl that many of the insects are aliyc in 
the very high altitudes. COl1sidemble numbers of the specimens 
taken, helonging to ma,ny orders, were found to be nlive when removed 
from the screens. It is also evident that the mnjority of the 28,739 
specimens collected in the upper air "were alive when caught, since 
the specimens when removed from the screens were soft n.nd pliable, 
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even an hour or more nfter the flights. Insects were found nlive at 
altitudes of 200 to 9,000 feet. N nturally, at the nltitudes of 200 to 
1,000 feet or more it is to be expected that the majority of the insects 
would be nlive. It is more important for the migmtion and dissemina
tion of insects thnt they be nlive at the altitudes of 3,000 feet nnd 
above, for at that height prevailing winds are blowing and nt a greater 
velocity, and the insects would have It better chance of being carried 
over long distances. A few of the more importllllt records are given. 

At 3,000 feet several unidentified Diptern, and a. Mnyfly (Caenis 
hila7'is) were tuken nlive. At 5,000 feet evonmore of the insects taken 
were found to be alive. These included one specimen each of Ora1)ho
cephala Vel'8uta, Aedes l'e.rans, n11 aphid, one unidelltified lepidopteron, 
and also numbers of Diptern, including two trypetid flies. At 6,000 
feet one coccinellid (Coleomegilla jloridcwa) was found nlive. At 
7,000 feet an nphicl WilS found diYe. 'rhe highest nltitude at which 
a specimen WilS taken nlive was 9,000 feet, at wbieh height n. small 
dermestid lnrvn (Tl'ogoderma sp.) waR takell. This smnll hniry larva 
was alive and wriggled considern,bly when placed ill n vinl of alcohol. 

A few specimens of hl1portance taken nliye n t the lower altitudes 
were two boll weevils, olle each nt 1,000 und 2,000 feet; and It moth 
(Cisseps fulvicollis) nt 2,000 fect. N"uUlbers of Stictocephala jestina, 
honeybees, Olle :JJela1/opluli jemu7'-l'llbl'llm, one Allopheles qlladl'imacll
latus, sCYCI'nl chil'ol1omids, e!'fll1e flies, n bumblebee, n.nd 15 specimens 
of the family Lmnpyridne were collected nli"e nt nltitlldes of 200, 
500, and 1,000 feet. 

METEOROLOGICAL DATA 

In the fipld of ecology of insects it is most essen tinl cllrpfully to 
observe and study the complex meteorologicnl fnctors nssociated with 
the internctions of insects. The llUmiw['s of insects taken in the fiir 
Itt any givC'l1 time dC'pC'lIded directly on the condition of the wenther 
preceding u nd n t the tiIllC' til(' eoUections were mnde. 

Insects nnturnlly nre fnr less abundant in the winter than in the 
wllrmer months of the' yeur. Th('l'c wpre times, how('Yel', nt the peak 
of their abunclnnce when very JC'w or no insects were tuken on flights. 
Often it wns difIieult to singlc Ollt any specific condition of the weuther 
which con tribu ted to thesC' differences ill the numbers 01' specimens 
taken. At times when the wenther appeured to hC' ideul for insects, 
only a few or none would be taken. Agnin, when weath(\r conditions 
were "bud," insC'cts werC' tnkl'n ill eOJ1siclemble numbers. 

IvletC'ol"ologict'll obseryutions were made and eurefully r('corded for 
eyery flight (fig. 2), hut not until the lnst 2 years 01' flying wC're any 
records mnde of the wind movements in the upper nir. During the 
5 yenTs of colll'cting, cl'rtuin meteorologicul conditions were fonnd 
which influC'ncl'C1 ('itll('r fnvorahlv or unfavorably tIl(' numbers of 
insects tnke11. These at·(, cOllsidl'l'rd as to their inf!'uel1cc on t.he ileliv
ity of insects in the !IiI', nne! in their J'elation to the numbers collceted, 
in the following sectiolls. 

Tl~MPERATURI~ 

Thero is no doubt l,jllLt. temperature is one of the most important 
meteorologiclll factors in the control and distl'ibution of insects. 
"Wherever and whenever the temperature conditions arc favorable, 
insect life is uSllally abundfLl1 t. 
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The airplane collections show that temperature plays the dominantrole in the seasonal distribution of insects, and, combined with variousother meteorological conditions, was the most important controlling .Jfactor affecting the distribution of insects both on the surface f),nd inthe upper air. At a given locality vapor pressure, dew point, andabsolute humidity usually vary more or less directly with temperature. 
SURFACE TEMPERATURE 

The numbers of insects in the upper air depend, of course, on thesurface conditions; and the l;lumber caught at 200 feet serves as anearly accurate index of their abundance. If the temperature is 
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FIGUHE 5.-Comparative numbers of insects collected by airplane in 10 minutesof flying at the altitudes of 200 feet by day and 500 feet by night, as related tothe surface temperatures, Tallulah, La., 1926-31. 

favorable at the surface, and the other conditions n,re more or lessequlll, insects will be active.
In the collection of insects from the upper air during the dayflights at the altitude of 200 feet, it was found that in general thenumbers taken increased rapidly from low temperatures of approximately 35° F., reached a definite peak between 75° and 79°, thendropped off suddenly and continued to decrease as the temperatureincreased from 79° to 100° (fig. 5).
Considering the orders of insects separately, there wns found to besome variation in the optimum surface temperatures. Homopterawere taken in greatest numbers between temperatures of 70° and 74°F.; Heteroptern, Coleoptera, and Diptera in the range 75° to 79°;and Hymenoptera at 85° to 89°. The order of spiders, or Araneida,was collected in largest numbers at ground temperatures from 50°to ,540, this low temperature ranf~ being partially explained by theirbeing found mostly in November, December, and January. 
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At the altitudes from 1,000 to 3,000 feet, insects were taken in 
greatest numbers when the surface temperatures were from 80° to 
84° F. It appears that as the ail' became warmer, convection became 
stronger, and carried insects into the higher levels. With the surface 
tempert),tures higher than 84°, insects in general dropped off in num
bers at all altitudes. 

Among the 1,162 flights made during the daytime in Louisiana, 
there were many cases ill which temperature appeared to be the con
trolling factor in the numbers of insects collected. During the winter 
and early spring months insects were taken in greater numbers when 
days were warm. On very cold days few specimens were collected. 
During the summer the collections dropped off most decidedly when 
the days were excessively hot, especially with temperatures of 95° l!'. 
and above. As the tempemture increased from before sunrise and 
until it reached about 90° insects became more active and were col
lected in great numbers. There were times, however, when other 
conditions entered, such as severe winds, rain, cloudiness, or drought 
that offset the tempemture effect and limited the numbers of specimens 
taken. 

A few of the many examples are given in table 11 to show how 
temperature appeared to be the dominant factor, as indicated by the 
numbers of insects collected. Fer each flight the traps were exposed 
at 200, 1,000, 2,000, 3,000, and 5,000 feet for 10 minutes each, the 
entire flight being usually accomplished in a little over 1 hour. 

T.'LBLE 11.-J[eleorological data showing rffect of temperature on the numbers of 
insects taken in al:rplane traps, Tallulah, La. 

Surrace Wind illsects 
Date or flight 'Pime or start Sky taken inte'rJr,;;"n' velocity traps 

------1--------· 
.\fUe.• per

OF. hour Numb.. 
9:~1 a. Ill•....•••.•••..•• h:i o Clenr.................... 7 


Feb.2ll, 1930.,. 1;·10 P. III • _._ •••••••.••• 67 2 • __ ~do~~~____ M ___ *~.w __ w_ 37{3:15 p. IlL, •..• _•.•...•.. 68 o .....do .•••.•_•••_••••••.. 44 
,j(j , _. _~do,.~"' .._.. _____ ~._._ ...._9:13 n. Ill .... _....•.•. - I 19 

Mar.2O,19:10.•..... !I:05n. m ............. , li2 5 Purt daudy..•••••••.•.. 30
{ 70 8 O...ercast. ...._........ .. 6S
1{~:~lgy: ~; :=: ::=::., -:::. -I 58 o ('Ienr..........._•.••••• 9 

!'o.... 18. 19:10••. , .. 11O:4an.ln..•........ ' 71 .1 .•. ,.do•••••...• _.,., •..•. 17 


r ~::lOp. m • , .•... 82 10 .•..tlo................. .. 4.1 

IjO.OflU. tn~~ _~ __ ,:l 5 Pnrtcloudy,." •...••.. 43 

JUlle 17. 192e..... /'I?:oa P. ilL. .• - - - . su a Clenr.... ___ ., •. , .•. ,_ •.• 15 
.l.4Sp. m _ ..... uo -; ._~.ilo .._w_~. _ •___ ~~~_. __ 16 

jS:1:lll.111 ..• XI 9 •.do•••.••... , .. _•...• 41 
July 1, Hf,!iI~_ 'IU:fifi n. Ill. _ 00 29w¥_ _ 

IL:J2p.IIL •. " 11,\ ~ ~n~~l~~~~I~y::::::::::::1 24 
~·1 ; alAu~.I,W:!O. Jri:,::::::::::: 
XU I 11 :l:~!fo::~=:-~~=~:~~_:==:J 12 
un 7 _. __ do____ _ . _~._.I :1 ___.....~__JI~:~II~~ ~--.--~.~.~--- ._. 

On KO\"('111I)('r lR, 19:30, ins(,(·ts w('r(' tnl~m only at 200 feet on the 
8:32 11.. m. flight. On lh(' s('('01I(1 flight, mad(' nt 10:45 fl.. 111., insects 
w('r(' coliPct('(1 n.t hoth 20() nnd ],000 f('('i, and on th(' 2:30 p. m. flight 
tll(,Y W('I'(' tnk('n up t() 2,000 /'('('t ,Yhrll t11(' trmp(,l'n.tuI"c wns 58° F., 
the nil' was smootiI, with littl(' cOJly('('fion and 110 wind. Th('IJ ns the 
((,1ll})eJ"11tuJ"(' rose', J"(·uciling ~2° for (11<' nft('1.TIO()l1, the nil' h(,Cfllll(, 
sligbtly rough willi ('onsidNIl Ilk wind, and ins('cts 1"e'urll('d til(' high('l' 
aititud('s. F1JI"t hNIll 01'(', liI(' low (clllj)('rnturc of 58° is br]ow the 
rH,ng"(' ofmn.xinlllJll H('ti\"it~·, wldl(' 82°isstjJl within tll(, optim11l11 rnng('. 

http:11O:4an.ln
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On days when the temperatures were within or slightly above the 
range of maximum activit.y of insects, the numbers of insects taken 
usually decreased as the temperature rose. Examples of this rise in 
temperature and its effect are seen in the flights of June 17 and July 1, 
1929, and of Augul"t 1, 1930 (table 11). When the temperatures were 
not extrome for the first flights of the day, insects were taken at the 
higher altitudes, but ns the h'JllperntuJ'l's increased to 90° P. and above. 
few insects or none were taken above 2,000 feet. 

Among many species of insects, sudden changes in temperature 
cause noticeable reactions. It Wl1S often obseryed thnt nfter a drop in 
the temperature, following n long lwriod of llot \veatll('r, insects became 
,-ery active and abundant in the upper air. If such dmngcs occllr in 
the fall, espccially aftel' there has been a fmst, many insects will start 
their migration flights, At such times the boll weevils become mOl'e 
active and fly out of the cottOldlelds to seek hibernation quartC'J's, 

In the spring a J'cyerse reaction ta.kes pInce, ill that as thc 1I1eUll 
ternperatul'l' incn'Hsrs, hihemllting insrcts come forth, und many 
species start their fIigh ts nOl't11 wn,rd, '1'hrl'r is nlso It gencral emrrgence 
of pupating inseC'ts, tlnd hatching of Pgg::L The increase in activity of 
insects in spring due to the rise in tC'lIlJwJ'<Itlll'r uC'counts for the maxi
mum numbel's tak"!l in tilr llpprl' nil' ill till' ,;pl'ing months, esp('cinlIy
:May, 

To ta.buIat , til(' n lllllerous "p('('i(18 of insects ('ol1Pcted in thl' upper 
ail' n.ccording to the trJtl}>C'I'n.tlII'I'S at which thry W(1l'e takeD would be 
too great nIl ll11del'tuking, Smllt' species will ill' found when the days 
,l,re cold in wiatl'I', :tS \\'('11 n,s on rxtrrmel~T hot dnys ill till' SUllllllt'1' !),nd 
fall. Sudden drops 01' rises in t('mperH tlll'(l>; will CI1.1Isr .ins('cts to be 
scarce or nbu;J(lnnt, I'rsl)('ctiYr]~·. G(,lH'I'nIJy spruking, how('\"e[', 
insects hnve their optillnml templ'l'l1turl's for activity, h!'low or above 
which tlleY will drcl'(':tSl' ill llllll.h!'rs 01' disnppraT' frolll thr IIPP('T' Ilil', 

:-;IGHT TEMPI~RATliHES IN THE UPPER All! 

'Vitlt respect to convection, 11igh t ('ollditiolls al'C til(\ rp\"{'I'se of day
time conditions, Tbcre is (,OlllJIIOllly a "trlllpern.tlll·(' inYrrsioll," 
that is, the trm}lrl':J.tlll'e of the lowl'[' la.yC'l's of ail' 11SlHIJly inc'1'('IISl'S 
with incl'('tl,se in h('ight: H,nd ('\'l'll wlwll lIlt'l'l' is suHicient wind to 
lll'('\ent this tempemtlll'(' il1\"r['sioll, thp JOW('I' ntmosphl'['e still is 
eolclel' than it otllPl'wis(' lIol'llla]]y wOllhl h(· (,)U, )" 42), D1II'ing the 
night the gJ'OulHl is slightly ('oldrl' than thr nil' in wiM!'1' and slightly 
\\rnl'lI1cl'in SUlllJllrl', '1'110 gl'oWl(llLL night ('oo]s 1'1Ipidl~r, and the nil' 
loses hent by mdiation hoth to the' oprll sky Hnd to thp ('OOlillg ground, 
Conduction cools tile nil' in iJll1l1rdiate contact with the r:llth's sudner, 
and unlrss thr willCi is Htl"01.g this layer is 1lot lIlixl'd wiUI tile air nboY(l. 
COllvectioll is uHlwlly lIot OlWI'n.tivc at night, lind the murkrd ('ooling 
lllllSt take pln.('(' \cpry Jl('IU' tJl(' (,:lrth's s1ll·f:1('(' (.52,1),57), 

The :unOllnt of ti.lllc' :4/)(lnt ill flight ,l.t night WHS sC'lITe!'/}, slIIficil'lIt 
to compare' the !'r"ults wiLh thOS0 of the d:l,~' fligllts, l'XC(l;lt for flights 
mudc on the SiUnl' daJ", It WHS fm III el, ho\\"ryer, Umt the greatest 
Ilumhers of insed S \\'{'I'(' ('o/1Prter/ ill (hr nigh t 1ligh ts n.t the altitudo of 
500 feot Wh!'Il tll(' sUl'f'a('r il'lllJl('I':ttw'('s W(,I'(, f['olll 75° to 79° F, 'I'hc 
temperature r:1.11gp fl'\lJll [j(jO to :)\)0, gn,\"r tite llrxt highest numbers. 
These 10wN' night [rJllJ1C'mtun's \\r['e r('('ordc·d mostly In.te ill the fall, 
wIlen insects usually w('l'e n.lllllldlll1t (fig. ii), 
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FREE AIR TEMPERATURE 

Temperatures were recorded at every altitude at which collections 
were made (fig. 2). 

The average vertical tempemture gradient is subject to much varia
tion from various causes. 

At the altitude of 200 feet most insects were collected when the 
temperature mnged from 75° to 79° F., surface tempemtures being the 
same. At the altitude of 1,000 feet the greatest numbers of inflects 
were taken when the temperatures recorded at this altitude were from 
70° to 74°, the surface tempern,tures mnging from 80° to 84°. At 
2,000 feet insects were most abundant at tempen"Ltures of 65° to 69°, 
\v-ith the surface tempemture u,t 80° to 84°. Aboye 2,000 feet there 
wu,s much \Tariation, since other meteorogicu,l conditions entered in. 

Homoptem, Coleoptera, nnd Diptera were collected in greu,test 
numbers u,t the altitude of 200 feet when the temperatures recorded 
at that altitude were from 75° to 79° Ii'., Hymenoptera at 85° tc; 89°, 
Heteroptem at 80° to 84°, and Araneida w('re collected in greatest 
numbers at 200 feet in the temperatme ntnge of 60° to 64°. 

In the day ('ollections at 1,000 feet, more Diptcm and Hymenoptera 
were tu,ken when the temperntures at thn,t altitude were 70° to 74° F. 
Homoptera, Heteroptera, and Coleopt('ra w('re found in greatest 
numbers when the tempemture ranged fr01l1 65° to 09°. Spiders were 
found in grrn.test munbel'S nt tempera,tures of from 60° to 64°. 

At the altitudr of 2,000 fed, Diptera, Homoptrra, Hrtrroptera, and 
Hymenoptern were taken in gl'ratrl' numbers when thr tempemture 
Tnngrd from G5° to 69° F. Coleoptera yaried considera.bly. Arnnei(la 
were collected in Inrgest numhers n.t trmperH,tures of 45° to 49°. 

Aboye the altitude of 2,000 frrt, the orde1's varied consic1l'r:1.bly in 
respect to optimum templ'mtUl'1' ranges. 

The high··:tllitucl!' nights at G,OOO to 16,000 feet wr1'C made during 
the spring, SUll1ml'J', aild fnllmonths. Fo1' tJle n.Ititude of 10,000 feet 
tempel'n.tu1'rs were rl'corded in ),lnrch as low as 27° F.; the minimum 
for April WiLS 32°; for l\;fay, 42°; for Jlwe, 45°; for July and August, 49°; 
for Septrmber, 42°; and for October, 45°. The highrst altitude was 
fLttained on August 13, 1931, wllen 16,100 fert was reached. The 
tempemt1U'r and other nwteorological conditions recorded on this 
flIght and on one on M.fLrch 11,1931, nrr givrn in tablr 12. 

TABLE 12.-11I1'Ieorological data, (lnd insects collected on the highest col/feting flights 
ml'de (Ii Tallulah, La. 

;\LUWn II, 1U:ll 
-~ - .---.------~~---'--'.--, -,---~'---lr ITr~p$ , ," 	 !tt'):"

(1(lttl~P"'J Innc Lpn~1 h t '\"l' ' Wi 1< I>ir(l('-	 In·not! Alii· Iof 1'.·1 III tirn~ Dr; II'I'{ ':11' 1\(,1:,(,: 	 Clolld con· lion of Air ('undit'on St'rtstray:-:- tude 'P'''lHPI ex· hill!> i 1>1111> IlIlid. it)" wiud dition taken(num· (".111.) I pused itv 
hers) ,t • 

.---.- . --i--: -- -,' .,.
I .I/ill· I Pcr· .I/ile,' 	 lVum~ 

A: 	 Fect 'ute,1( o.F. <JF Cflll per /ll bcr 
L .... 200 ui ;5 U ·;flW. I'li~ltl lr rough ('lear ...... 4() In I 10 I 57 
:!~ .-- .. 1,0110 tl. 27 10 52 ·IS 75 10 \\"i'II". ~_ .. _do. , .. IItlzy...... 1 
3..... 2.0,10 U 38 It) 51 (j(j 15 \I·,~W. .. do . ..do 0 
4•• , • 3,1100 !I ,19 j IfI 51 ·Ia flO 1H 1I'i'W. 'I().~:::: 0 

"Ii ·~Jll{)oth" ~-
5.••. 5,000 10.113 J() .f{) al 57 22 WI'. "dn _ 11tL .• 0 

B: 	 I 
1.- ... •• 000 10. III HI ·to 23 ~~'r. ~ .lin do •.••. 0 
2. 0,000 tn,al HI :m r:;::! 2, i'1'\\". ~ ..... do do "_.... 0271 t71 
3•• ::' 11, (~10 10 !H 132 311 i' .. ,do do ,. 0 
4••••• 13.000 II.IH 10 10 l15 :li' i'I'II'. • dn do, 0 

10. "I, 
I 

. ,5••••• 15.(J{JO 11. 2,1 10 II ... 	 ~ _.do (10 0 

I Wet bnlb covered with icc, 

107703-30--7 
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TABLE 12.-Meteorological data, and insects collected on the highest collecting flights 
made at Tallulah, La.-Continued 

.AUGUST 13, 1931 

Traps
(letters) Time Lengtb Rela

and Alti of ex- olttme Dry Wet tive Wind Direc
hu- veloe- tion of Air condition Clond con- s!~ts 

trays tude posure ex- bulb bulb mid- ity dition takenwind(nnm (a. m.) posed ity
bers) 

-----------------1---1·-----1----·1-

Min- Per- Miles Num-
A: Feet utes of. of. cent per hr. berL ____ Smooth _______ Hazy______200 8.11 10 72 63 61 5 NE. 142_____ _____do________ ___do_______1,000 8.22 10 71 59 49 9 NE. 43_____ ____ .do_________ ___do_______6,000 8.44 10 54 35 7 15 NNE. 14_____ _____do_________

8,000 9.03 10 53 33 3 14 N. Very hazy_ 15_____ _____do_________ ___do_______10,000 9.20 10 47 30 5 18 NNW. 1 
B:L ____ _____do_________ ___do_______12,000 9.35 10 39 26 14 18 NNW. 02_____ _____do_________ ___do_______ 

3_____ 13,000 9.50 10 ~g ,---24- 13 NN'V. _____ do_________ ___do______ . 0 
14,000 10.02 13 48 21 NNW. 04_____ _____ do_________ ___do______ ..15,000 10.19 10 8 21 NNW. '15_____ 271 17 _____ do_________ ___do_______16,100 10.31 5 23 14 6 21 NNE. 0 

• A spider. 

Few insects were taken at the high altitlldes in the early spring 
months, since the surface air had not reached a temperature at which 
insects are abundant in the a.ir. 

DEW POINT 

In the collection of insects in the upper air, their distribution 
appeared to be correlated 'with the dew point, which is the temperature 
at which the quantity of water vapor present would at the same pres
sure produce saturation. If the temperature of a quantity of humid 
air is lowered, a temperature will finally be reached at which any 
further reduction must result in the condensl),tion of some of the mois
ture in the form of dew, frost, fog, cloud, or precipitation (52, p. 1.96). 

The surface dew point was recordf'd at the time each flight was made. 
At the altitude of 200 feet fewest insects were taken at the low dew 
point of 25° to 29° F., represented in figure 6 by the middle point of 
the range, but the numbers of specinlens then rapidly increased and 
reached a decided peak at 60° to 64°, suddenly dropping off as the 
surface dew point continued to increase (fig. 6). 

There was some variation in this, Heteroptera being collected in 
greater numbers at dew points of from 55° to 59°, Diptera and Ho
moptera at 60° to 64°, Coleoptera at 65° to 69°, and Hymenoptera at 
70° to 74° F. Spiders wore taken in greater numbers at dew points 
of from 35° to 39°, and decreased in numbers as the dew point was 
raised, which was the reverse of the reaction on insects (fig. 7). A 
further discussion of dew points and spiders is given in the section on 
barometric pressure. 

At the altitude of 1,000 feet there was still an indication that 
surface dew point contributed in some measure to the numbers of 
insects collected. Homoptera, Diptera, and Hymenoptera were more 
abundant when the surface dew points were 60° to 64° F.; Heteroptera 
were taken mostly at dew points of from 55° to 59°; Coleoptera at 
45° to 49°, although this order fluctuated much. Spiders continued 
to be most abundant at 35° to 39°. 
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For the altitudes above 1,000 feet, the variation waS too great to 
show a decided relation, since other meteorological factors entered in 
to offset the effect of surface dew point. 

Dew points were also calcula,ted from readings taken in the upper 
air at the various altitudes, and some relation of dew points at higher 
altitude to numbers of insects is apparent. Homoptera varied much 
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FIGURE 6.-Comparative numbers of insects collected by airplane in 10 minutes 
of daylight flying at altitudes of 200, 1,000, 2,000, 3,000, and 5,000 feet in 
relation to the surface dew point, Tallulah, La. 

in numbers at the altitude of 200 feet. At 1,000 feet, the greatest 
numbers of Homoptera were found in the dew point range at that 
altitude of 45° to 49° F., the numbers dropping off decidedly as the 
dew point increased. At 5,000 feet a peak was reached at 60° to 64°. 

Heteroptera showed a relation to the dew point only at 200 feet, 
with a sudden rising in numbers to a maximum abundance at 55° to 
59° F., gradually dropping off to 65° to 69°, and then decreasing rapidly 
thereafter. 

More Coleoptem were taken at the altitude of 200 feet when the dew 
point at that altitude was 60° to 64° F. For the higher altitudes no 
rei a tion was eviden t. 
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Hymenoptera appeared to be directly affected by dew point at the 
altitude where co~ected. At 200 feet they reached a peak at 70° to 
74°, but at the altitude of 1,000 feet considerably more Hymenoptera 
were collected when the dew points were 55° to 59°. 

Diptera showed a general tendency to react to dew point for most 
altitud.es from 200 to 3,000 fe€t. At 200 feet a peak was reached in 
the dew point range of 65° to 69° F. At 1,000 feet there were two 
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DIPTERA 
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HYMENOPTERA 
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FIGURE 7.-Average number of insects of the important orden' ilOliected by 
airplane in 10 minutes of daytime Hying at the altitude of 200 fee);, showing the 
effect of the sllrface dew point on the abundance of the insect:> in the air at 
that height, Tallulah, La. 

peaks, a minor at 45° to 49°, and a major peak at 55° to 59°. For tbe 
altitude of 2,000 fect most Diptera were taken with dew points reading 
from 55° to 59°; at 3,000 feet most specimens were collected with 
dew points from 50° to 54°. 

Dew point, next to barometric pressure, seemed to be the most 
important contributing factor to increase the numbers of spiders taken 
and limit the numbers of insects in the upper air. 

RELATIVE HUMIDITY 

Relative humidity is the ratio of the actual amount of water vapor 
present at allY one time to the quantity that would be present if the 
air were saturated, and is expressed as a percentage of the latter 
quantity. Relative humidity is more or less regular in its daily fluc
tuation. During a hot sUDny day it usually is low but with the ap
proach of sUDset, when the air usually becomes more quiet and the 
temperature drops, the relative humidity increases rapidly and remains 

http:altitud.es
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high during the night. After sunrise, with the rise of temperature and 
the increase in wind and convection, there is a gradual decrease in 
relative humidity. Thus with the more or less regular daily increase 
and decrease in the relative humidity, there would seem to be a con
siderable probability that insect activity would be closely associated 
with and affected by such changes. 

It has been stated that certain insects are more active at night, 
since they require a high degree of humidity, and are inactive during 
the day, remaining in dark places to avoid excessive evaporation. 
While this is correct to a certain degree, UV3,rov (74- p. 103) considers 
that humidity is not the only factor that affects the daily cycle of 
insect activities, since a damp rainy day does not bring out the noc
turnal insects from their hiding places. 

The number of insects in the upper air did not appear to show any 
relation to the relative humidity for the investigation as a whole, or 
at any given time. The reason for this may be that relative humidity 
is so irregular and variable under all temperatures throughout the year. 
It may be 95 percent or 20 percent at any given temperature, but 
insects will be abundant or scarce according to temperature and other 
factors rather than according to relative humidity. 

Relative humidity appears, therefore, to have no direct influence on 
the numbers of insects collected, since they were taken indiscrimi
nately under widely varying conditions of humidity in both (lilT and 
night collectiOn!:. 

ABSOLUTE HUMIDITY 

Absolute humidity is the actual quantity of water vapor per unit 
volume of air. For every flight, absolute humidity was calculated 
from the records of temperature and relative humidity, both on the 
surface and at each altitude. . . 

A correlation was found between the number of insects taken and 
the actual amount of wuter vapor (absolute humidity) at the surface. 
There was a tendency for the numbers of insects to increase as the 
absolute humidity rose from low to high values, with fewest at absolute 
readings of 1.5 to 2 grains per cubic foot, and nearly seven times as 
many at readings of 6 to 6.5 grains. From this point the numbers of 
specimens taken dropped off considerably as the amount of water 
vapor increased. The orders Diptera, Hymenoptera, and Coleoptera. 
showed the closest relationship between numbers collected and .the 
amount of water vapor in the air. Homoptera and Heteroptera 
fluctuated considerably in this relation. 

For the absolute-humidity records at the altitude of 200 feet, the 
relation was considerably more evident. The numbers of inse.;ts 
collected increased rapidly as the amount of water vapor increased, 
with the minimum numbers taken at the readings of 0.5 to 1 grain, 
and the peak at 6 to 6.5 grains per cubic foot. Ther'a were more than 
five times as many insects taken at the latter readings than at 0.5 to 1. 
The numbers dropped off greatly after the 6 to 6.5 range was passed. 

The numbers of Dipte,ra showed the closest relationship to the 
amount of water vapor in the air. Spiders were taken in greater 
numbers at the lower absolute-humidity readings, the numbers of 
specimens decreasing as the amount of witter vapor increased. Appar
ently the greater moisture content of the atmosphere, the greater the 
tendency of water to collect on the webs, causing the silk to become 
heavier. 



102 TECHXIOAL BULLETIX 673, U. S. DEPT. OJ!' AGRlCUV.rURE 

At the altitude of 1,000 feet the greatest numbers of insects were 
taken when the amount of water vapor was from 6.5 to 7 grains per 
cubic foot. At the altitudes of 2,000 to 5,000 feet the relationship was 
not significant, since other conditions appeared to offset any effect of 
the amount of water vapor. 

As mentioned in the discussion of temperature, the amount of water 
vapor in the air is in general connected with the temperature. With 
high temperatures there were correspondingly high absolute-humidity 
readings. At temperatures of from 75° to 85° F., which were found to 
constitute the most favorable range for insect activity in the air, the 
absolute-humidity readings averaged from 5.5 to 6.5, i. e., the larger 
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FIGURE S.-Average number of insects collected by airplane in 10 minutes flying, 
in relation to the surface vapor pressure, the flying being done at 200 to 1,000 
feet altitude in the daytime ltnd from 500 to 1,000 feet at night, Tallulah, La. 

quahtities of water vapor were correlated with the largest catches of 
insects. 

However, where favorable temperatures f0~' insects were found 
accompanied by low absolute humidities, as vJcasionally occurred, 
there was found no apparent dimiuution in the average numbers of 
insects taken, other conditions being equal. 

This would indicate that the efl'ective factor in opemtion was tem
perature rather than absolute humidity, and that the dose correspond
ence in the slope of the temperature-insect and ubsolute humidity
insect curves is due primarlly to the close correlation between absolute 
humidity and temperature rather than to uny marked effect of 
absolute humidity 011 insect abundance. 

VAPOR PRESSURE 

Absolute humidity hDs been stn,ted to be the Dctual quantity of 
water vapor per unit volume of air. The total possible amount, that 
is, the amount that would produce satumtion, increases rapidly with 
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temperature. Absolute humidity is often expressed in terms of the 
expansive force that the vapor exerts, which is referred to as vapor 
pressure and is measured in the same units as employed for barometric 
pressure (28, p. 28). 

Vapor pressure was calculated from the records of temperature and 
the depression of the wet bulb, both at the surface of the ground and at 
each altitude when the flights were made, Surface vapor pressures 
were not considered for 
the collections of insects 
made above the altitude 
of 1,000 feet, as the rela
tion was not important. 

It is evident (fig. 8) 
that the numbers of in
sects taken were related 
closely to the surface 
vapor pressure. For 
the daycollections at the 
altitudes of 200 and 
1,000 feet, the numbers 
of insects increased rap
idly from the vapor
pressure minim um 
range of 0.100 to 0,199 
inch to the ma:ll,'imum 
of 0.500 to 0,599 inch, 
there being more than 
three times as many in
sects taken at the latter 
as at the former. How
ever, from the surface 
vapor-pressure readings 
of 0.500 to 0.599, the 
n umbers collected 
dropped off rapidly as 
the surface vapor pres
sures increased. 

An even more decided 
e~ehctt wals sht?Wll in tthhe 
mg co lec IOns at e 
altitudes of 500 to 1 000 

. h ' . ' feet, WIt a lllllllmum 
at vapor pressures of 
0.200 to 0.299 inch and 
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FIGURE 9.-Average number o.f insec~s of th,e im
portant orders collected by airplane III 10 mlllutes 
of daylight flying at 200 feet altitude as related to 
the vapor pressure at that height, Tallulah, La, 

a definite peak at 0.600 to 0.699. The numbers of insects taken 
were much less nJter this peak had been reached (fig. 8). 

There was not a great variation in the maximum numbers of spec
imens of the differmt orders of insects taken, either at 200 or at 1,000 
feet. Diptera, Ooleoptera, and Homoptera were taken in greatest 
numbers in the surface-vapor-pressure range of 0.500 to 0.599, and 
Hymenoptera at 0.700 to 0.799 inch. 

Spiders were affected to some degree by vapor pressure, with the 
greatest numbers found at the lower readings of 0.200 to 0.299 inch, 
and they decreased more or less in numbers as the vapor pressures 
increased (fig. 9). 
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The effects of vapor pressures as calculated for each altitude were 
similar to those of surface vapor pressures as related to~he numbers 
of insects taken. The peaks, however, were more evident. Most 
insects were taken at the altitude of 200 feet at vapor pressures of 
0.500 to 0.599, and at 1,000 feet at 0.300 to 0.399 inch. 

Vapor pressure and the number of insects caught both vary with 
temperature and in the same direction. The apparent vapor-pressure 
effect is undoubtedly due not to vapor pressure itself, but to the tem
perature effect upon the insects, which varies to a definite degree and 
in the same direction as cloes the temperature effect upon vapor 
pressure. 

Vapor preSSUI'e by its efl'ect on dew POUlt has a, direct relation to 
the occurrence of spiders; and, as affected by temperature, an indirect 
rela tion to the occurrence of insects. 

BAROMETRIC PRESSTJRE 

Experiments and obseJ"vfltions in both the labol'n,tol'Y and the field 
have shown that there is a more or less direct relation between at
mospheric pressure find the behavior of insects. Some observers have 
reported rather definite reactions, while others have considered that 
they may be dealiIlg only with coincidC'nces in 'which other conditions 
may be the controlling factors. 

There are s('veral factors which produce changes in barometric 
pressure: There is, for example, a slllall regular daily varintion, in 
which, among ot1l('1' things, temperature hns un important effect. 
Both the afternoon barometric minimum and the forenoon maximum 
are to be r('garcled as ('fi'C'cts, in purt ut IC'ast, of temperature increase; 
the minimum as due to expflJlsion und consequent overflow, the max
imum us euused by verticnl convection and consequent interference 
with the free circulation of the atmosphere. III general, convection 
increases most rapidly d tiring the forenoon, is most active at 10 to 
11 fl. m., and reaches its greatest elevation at about 4 p. m. This 
produces a damming up of the atmosphere, clue to the vertical con
vection, und the resulting inel'easl' of barometric pressure must ta.ke 
place most rapidly during the forenoon and come to a maximum at 
about 10 a. m. After this, the convectional interference decreases 
while at the snllle time the amount of air in a verticnl column of fu;:ed 
cross-section diminisll('s, as a result of mq)nnSiOll and overfiow; until, 
at about 4 p. m., the barometric. pressure, as already explained, has 
reached a minimum (88, p. (35). 

The amount of evaporatioll is influenced slightly by barometric 
pressure-the higher the press lire the slower the rate of evaporation. 
Of course, the amollnt of evaporntion depends upon a great variety 
of things, such as the nature of the surface from which the evapora
tion is taking place, the quantity of water vnpor already in the at
mosphere, the temperature, and the velocity of the wind. The 
amount of evaporation is greater during the day than at night, and 
greater during the summer than in winter (52, pp. 192-194). 

The greatest chmlges arc produced by the passnge of the haro
metric highs anel lows tliut nre responsible in the main for weather 
changes; and there are many examples in which the changes in baro
metric pressure aTe shown to have had an important bearing 011 the 
reaction of insects. As far back as 1897 it wns pointed out by Sajo 
(63, p. 230) that insects became imusunlly active during barometric 
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depressions. Parman (57) found that in some flies the mortality in
creased considerably with a falling barometer. He collected data on 
the effects of a severe storm at Corpus Christi, Tex., in 1916. A few 
days before the storm Stomoxys calcitrans was very abundant, but 
after the storm the flies had practically disappeared. Musca domes
tica L. and Oochliomyia macellaria were also abundant before the 
storm, but all species of Diptera diminished appreciably in numbers 
with the storm, although Lucilia sp. was least affected. With the 
rapidly falling barometer at the approach of the storm, the muscids 
became nervously active and showed a tendency to seek places of 
protection, where they went into a state of partial coma. The great 
destruction of the flies may have been due to the heavy rains follow
ing the chilling effect of the storm, and to the action of the wind and 
sea spray. Parman also made observations at lights at night, and 
found insects to be more active during high barometric periods and 
especially while the barometer was rising. He also observed that 
migrations of Libythea bachmanni Kirt. took place after storms, which 
indicated that the flights were made during periods of high barometric 
pressure. 

Williams (76) reports that in 1915 there was an invasion of migra
tory locusts (Schistocerca gregaria (Forsk)) into Egypt, and all the 
wave;:; of the invasion were preceded by barometric depressions; also 
that some butterHies, ns Fanessa cardui (L.), have heen occasionally 
noted to follow areas of depression during their migr~Ltions. Accordr 
ing to Pictet (58) Lepidoptera tend to emerge from the pupal stage 
during a fall in atmospheric pressure, a sudden drop in pressure, even 
of fl smnll magnitude, after a long-continued rise, resulting in a con
sideruble emergence of insects. 

It is said by some that the swarming of some insects in the even
ing is due to the usual slight (not over 0.1 mm) incrense in barometric 
pressure which occurs every evening between 9 and 10 p. m. It is 
suggested, however, that swarming bE'gins at dusk under natural con
ditions, keeping pace with the change in the time of sllnset, and being 
reIn ted to a definite intensity of light, or degree of darkness, rather 
than to a difference in bnrometric pressure (74, pp. 99, 100). 

Felt (2:2, p. 65) states: 
Since winds blow towards lows, a lowering of the barometer would be favor

able for the drifting of insects toward the center. It hardly seems as though 
changes ill pressure alone would have a determining influence upon the move
ment of inseets, although it can be pasily understood how the eonditions nellr 
the center of a storm area would very likely have a profound influence upon 
insect life, as well as upon larger animals. 

There is no doubt that insects would gradually drift toward the 
center of a low, since air has a component of flow from high-pressure 
areas to low-pressure arens. But as to there being a profound in
fluence upon insect life near the center of a storm area, it is some
what questionable. \"\11ile \viuds do blow toward the center of a 
low, they do not blow directly into the center, but spirally inward 
around the center. ,Tust what the efrect, then, would be on insects 
in the center of u. storm is not certain. 

Steinberg (70), in his studies of the sugar-beet web worm in the 
Union of Soviet Socialist Republics, stutes that the migrations are 
always connected with cyclonic depressions, and that it is most prob
able that the moths are swept in from every quarter to the center of 
the cyclonic depressions. In the southeastern steppes they will re
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main in large numbers and deposit their eggs. Here will remain a 
mass stock of hibernating larvae, and the moths emerging t.he follow
ing spring may immediately threaten the cultivated areas bordering 
the steppes and cause a mass outbreak of the pest in them. 

There is little chance of a satisfactory explanation of the phenomena 
observed, if pressure alone is considered as a factor affecting the be
havior of insects in the air, since changes in barometric pressure are 
also associated with changes in the weather. It is possible to under
stand how sudden drops or rises in barometric pressure can and do 
influence the behavior of insects, since the weather is correspondingly 
variable. 

The collections of insects in the upper air indicate that one or more 
fa,ctors have an important correlation with barometric pressure. 
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FIGURE 10.-Avernge number of insects collected by airplane in 10 minutes of 
daylight flying at 200 feet altitude, as related to the surface barometric pres
sure, Tallulah, La. 

There is no marked relation in the numbers of insects in the upper 
air to barometric pressure and temperature, but there is an evident 
tendency for temperature to be the controlling factor. Barometric 
pressure generally varies inversely with temperaturei i. e., 'with high 
pressures there are low temperatures, and with low pressures, high 
temperatures. The same tendency is shown in correlating dew point 
with barometric pressure, for the latter also varies inversely with the 
dew point. There is no evidence that the relation of vapor pressure 
to barometric pressure affects the number of insects in the upper air. 

Only the collections at 200 feet will be considered, as at. 1,000 feet 
and above there is very little or no correlation with barometric pres
sure. At the high altitudes pressure is only secondary, since other 
factors which overweigh or interfere with this influence regulate the 
distribution of insects at these heights. 

The greatest numbers of insects were taken in the daytime when 
the barometer was at 29.85 inches; and the numbers decreased more 
or less rapidly as the :pressure increased. (The normal barometric 
pressure for Tallulah, IS from 30.00 to 30.15 inches.) More than 
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twice as many insects were taken at pressures of from 29.85 to 29.89, 
than at 30.35 to 30.39. From 29.85 to 30.05 there was only a small 
and gradual decrease in number of specimens taken, but from 30.05 
and on the numbers fell off decidedly (fig. 10). 

The orders Coleoptera, Hymenoptera, and Diptera, the three orders 
with the most highly developed nervous syste~i's, showed the closest 
relationship to barometric pressure, as the largest numbers were in 
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FIGURE H.-Average number of the insects of the important orders collected by 
airplane in 10 minutes of daylight flying at 200 feet altitude, as related to the 
surface barometric pressure, Tallulah, La. 

the air mostly at the readings of 29.90 to 30.00, and thereafter de
creased rapidly as the barometer rose. There was also a tendency 
for Homoptera to decrease in numbers as the pressure increased, but 
the Heteroptern. showed little effect of the various pressure readings 
(fig. 11). 

There was a distinct and exactly opposite reaction in spiders as 
compared with insects. This same trend was evident at the altitudes 
of 200, 1,000, 2,000, and 3,000 feet, with the fewest specimens taken 
at the readings of 29.90 and the numbers greatly increasing with in
crease in the pressure from 29.90 to 30.10 inches. At the altitude of 
200 feet there were more than twice the number of spiders taken at 
the pressure reading of 30.10 as were collected at 29.90 or 29.94. 
Then at 30.10 the numbers of spiders taken dropped off considerably, 
but greatly increased thereafter from 30.15, reaching a maximum at 
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.30.30, with nearly twice as many as were collected on flights when 
the readings were 30.15, and almost four times as many as at 29.90 
(fig. 11). 

High barometric preS':lures from 30.15 to 30.30 inches were recorded 
mostly in the winter months. Since tb:'e spiders were taken in greatest 
numbers in November, December, and January, it appears that the 
occurrence of spiders j. correlated with the seasonal cha,nge in baro
metric pressure. 

It is important to know what meteorological condition contributed 
the controlling factor along with barometric pressure, in order to 
cause such a reverse reaction of spiders in comparison with insects. 
Surface vapor pressure and absolute humidity did not show any direct 
relation ,,,ith the abundance of spidere in the upper air. Dew point, 
however, appeared to be the outstanding factor in correlation with 
barometric pressure, t,O which 8piders showed the most definite re.LO
tion. This is quite understandable when one considers the role that 
dew point plays in the movements of aircmft. Dew point means 
sinlply that tempera.ture at which, without change of pressure, satu
ration is just reached. It might be defmed as the temperature at 
which the satura.tion pressure is the same as the existing vapor 
pressure (35, p. 11). 

Airplane wings oHer a wide surface for the condensation of water 
vapor. 'Vhen a plane passes througl1 fog or clouds, or an area of 
saturation, a drop in temperature from a given dew point may result 
in the collection of moisture or ice 011 the surface of the wings. Ac
cordingly it is most essential that the pilot know the dew point, 
especially ill freezing weather, n.s thc collection of ice on the wings 
may result in a forced landing. 

The silky webs of spiders may be compared to t.he wings of an air
plane, since the spider floats 011 these webs as an airplane remains in 
the air on its wings, and if the dew point chn.nges and moistvre col
lects on the webs, this excess liquid weight will bring the w.eh and its 
rider do\'m town.rd the earth. 

AIR CURRENTS 

It has long been suggested that wind has played a considerable 
part in the distribution and dispersn.l of insects over the earth. There 
are numerous references in entomological literature to the importance 
of the wind as an agency in the migration and diffusion of insects. 
Its effects are seen everywhere in the sudden invn.sion of certain insect 
pests, when wind of sufficient velocity has brought them from distant 
localities; or in their sudden disappearance with the change of the 
wind direction. 

It is important to know what effect the intensity of the wind, strong 
convectional currents, and the Jirection of the wind have on insect 
movement in the upper air. vVind plays numerous roles in its effect on 
insects. It influences the evaporative power of the air; and the 
mechanical action can directly destroy insects by driving them into 
large bodies of water or carrying them to places unsuitable for life 
and reproduction, or by destroying the immature stages, such as 
mosquito pupae in water. Winds of great intensity, such as are 
found in tornadoes, destroy insects in great numbers instead of aiding 
them much in their flight. If the wind becomes too strong, insects 
have a tendency to remain dose to the ground, clinging to vegetation; 
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or if flying, they may be carried along by the wind. On the other hand 
many insects fly against, and not ,\'-ith, the wind. 

To understand and properly account for the distribution of insects 
in the upper ail' it is essential to have some knowledge of the action of 
winds, eddies, and distUl'bances. 

An important type of wind that hns t1 definite effect on disturbing 
and distributing insects is that which usually accompanies a. thunder
storm. The air becomes agitated, blowing directly toward the nearest 
portion of the storm front. As the rain is ab01lt to fall, the wind often 
suddenly changes to violent gusts, blowing away from the storm 
center and in the same direction in which the storm is traveling, which 
is usually different from that of the original surface wind. After the 
.'torm the wind may resume thA same general direction as the original 
surface wind. 

Intense heuting of the surface of the earth oftC'n causes vertical 
currents of air, by which insects are carried upward. The writer once 
observed on Longs Peak, Colo., at the nltitude of 14,265 feet, various 
species of butterflies and dragonflies flying briskly up the sides of the 
great walls of tbis mountain and over snowbanks until the insects 
reached the very summit. Strong ascending surfnce currents of air 
were evident and these nided 01' carried the insects upward nnd over 
the mountain barriers. 

These mountnin air CUlTcnts hn.ve been a great nid in the migl'lltioll 
of the enormous swarms of grnsshoppers which haye been so destruc
tive in past years. There is unmistakn,ble evidence that numerous 
flights of grusshoppers were made at rpmote times. Speer (69) men
tions a visit of Professor Ruggles of t.he Univcrsity of yIinnesota sev
eral years ngo to Grasshopper GIaciN, nenl' Cook City, :Mont. This 
glacier lies in a vnlley in the Rocky ~'fountains some 12,000 feet above 
sea level, neal' Yellowstolle Nationnl Park. Here Professor Ruggles 
found decilsing beaps of locusts lying at the melting foot of thr ice 
sheet of the terminal morainC'. Successive lavers of locusts were 
imbedded in the ice from the bottom to the top of the face of the 
glacier. Each la.yer was evidence of an individ unl fligh t. The bottom 
layers had been deposited hundreds of thousnnds of years ago. 

Guppy (SO) records that in 1897 numerous wings of butterflies were 
found on the top of :Maunn, Loa in the Hawaiian Islands, at the alti
tude of 13,600 feet where life was scarcC'ly bearable for man. Muir, 
according to Willinms (77), in writing on the Hawaiian Islands, states: 

Only liuch [ill';Cct:<, plants, alicI animal,,] as could come on thc wing, bc carried 
by thc wind through thr air, carried on budies 01' ill the cr()p~ of birds, or be 
bornc on lIonting log~, rte., could rClle], thc THlands. Evcn today wc can statc 
that in a brond Sellse, the lIativr fauna and 110m are mainly romposcd of forms 
that could travel in thcHc wnys, or of de~celldents of !:'uch. 

GUppy (SO), however, doubts thnt butterflies could be transported 
2,000 miles from California. 

There are cases on record whil'h illustrate the importance of winds 
in carrying insects over unrxpectrdly long distnnces. Elton (21) gives 
an example of tIl(' nppearnnec of winged spruce aphids on the snow at 
SpitzbergC'Tl, whrrc thcy could hn.ve been brought only by the wind 
from the Kola Prninsula, a distance of over 800 miles. 

"MeAter (45) has assembled a number of records of the fnll of insects 
during storms. In one instaTlcr Tlumbers of living lanrae of Tene
broides mamritanic1I8 were found on tl1e snow following il. storm in 
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Haute-Savoie. The insects had probably been carried there to a 
height of 3,500 feet from central or southern France. 

The cosmopolitan butterfly Dana1ls menippe (Hbn.) (Anosia plex 'p
pus of authors) has been seen in the South Pacific, 500 miles from land. 
Tutt (72 p. 15) reports a record that a swarm of migratory locusts 
(Schistocerca gregaria (Forsle)) invaded a ship which was making a 
voyage from Bordeaux to Boston, the nearest land being some 1,500 
miles distant. 

Hardy and Milne (31) conducted experiments on the drift of insects 
over the North Sea by flying collecting nets either from the masthead 
or from kites flown from the ship. Altogether 730 insects were col
lected 120 to 150 miles from the nearest land, some being taken with 
kites at heights of from 200 to 400 feet. Considering the small size 
of the nets used, the number of insects collected indicates a vcry 
large population of "ueriul plankton" drifting across the sea. They 
concluded: 

It appear~ likely that the ::tudy of in~ert drift over the ~ea, in giving definite 
evidence of the di::;tanees (minimum when IlIcu:;uree! frOM the nearest land) trav
elled by in::;ects, mlty be of \'ulne in undrr;:;tanding the ::;preae! of in!;eet pests over 
the land. in addition to indicatilll' the infc~tati()n of Great Britain from the Conti
nent and throwing light 011 the origin of the illRcct fauna!; of i~lands. 

WIND VEI.OCITY 

In the collection of insects by airplnne there is much evidence to 
show to what degree wind yelocity influences inRect abundance in the 
air. The numbers of insects taken do lIot imply that the wind was 
the most importunt factor but indicate the comparative numbers of 
insect.s that may be fOllnd in the air under given wind velocities. 

At the altitudes of 200 to 5,000 feet insects were more often taken 
in the daytime when the surface wind velocity wus from 5 to 8 miles 
per hOllr. und the greatest nnmber was tak('n at from 5 to 6 miles an 
hour. Fewest were collected at 15 to Hj miles per hour, above which 
velocity few flights were made. As compaTed with the velocities of 1 
to 14 miles per hour, fewer insects were taken when the air was calm. 

At the altitude of 200 feet the greatest numbers of insects were 
collected when the wind was blowing at fi to 6 miles per hour, find 
fewest at 15 to ] 6 miles. At tbe ultitudes of 1,000 find 2,000 feet the 
greatest numbers were collected in the daytime when the surface wind 
velocity was from 7 to 8 miles per hour, indicating n, slightly stronger 
wind as neCeSRary for insects to 1"enc11 the higher nltitudes (fig. 12). 
At night wry fe,,' flights were made when the wind velocity WfiS over 
5 to 6 miles an hour on fhe surface. and fewest insects were taken when 
the air wns caJm. the numbers collected continuing to increase rapidly 
up to velocities of 5 or G miles per hour. 

As regards the orders, there wns much yariation. Heteroptera were 
collected in greater numbers at the nltitudc of 200 feet, with the wind 
on the surface recording from 1 to 8 miles per hour. 

The Homoptera coJ]rct('{1 nt 200 feet were at t.heir maximum num
bers when the surfacr wincl velocity waR from 7 to 8 miles nn hOllr, find 
for the higher altitudes thrl"e was a considerable fiuduntion in the 
numbers, with apparently lit.tle reference to surface wind velocity. 

The ColeOptl'l"fl we!'e coll('(~ted in gren,test numbers at200 feet when 
the wind velocity WlIS hrtwrl'n 5 nnd 6 miles per hour. The spotted 
cucumber beetle (Diabrotic(L duodecimrJ7wciata) wus taken when the 
wind was calm or when it wns strong. The boll weevil wus collected 
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in the upper air when the average wind velocity ranged from calm to 
5 or 6 miles an hour. The boll weevil is governed in flight by the wind. 
If there is no wind, or only a light one, a weevil is as likely to fly in 
one direction as another (36). 
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FIGURE 12.-Avera~e number ofIiinsects collected by airplane in 10 mint1tes of 
daylight flying, as related. to surface wind velocity, Tallulah, La. 

The species of Hymenoptera taken at 200 feet were about equal in 
numbers when the surface wind velocity was from 1 to 2 and 5 to 6 
miles per hour. The greafest numbers of ants were collected at 
velocities of from 5 to 6 miles au hour, with the next largest number 
at 7 to 8 miles per hour. Especially was tlus evident at the altitude 
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of 200 feet. For the higher altitudes there was no apparent relation 
between velocities and insects taken, except at the altitude of 1,000 
feet, when most ants were found when the surface wind velocity was 
from 7 to 8 miles pel' hour. 

The Diptera showed a stronger reaction to the wind than any of the 
other orders. Their numbers taken increiLsed from calm air, reaching 
a peak wben the surface \\"ind velocity was 5 to GHules per hour, and 
dropping ofI as the surface wind increiLsecl in velocity. At the alti
tude of 1,000 feet there was iL rapid rise in the numbers collected, from 
the fewest at calm to most at the velocity of 5 to 10 miles per bour. 
At 2,000 feet more specimens were collected when the surface wind 
velocity was from 13 to 14 miles per hour, 

Too few specimens of Lepidoptem were taken to sbow much rela
tion to surface wind velocity. dlabamn (l1'fJillacea wns taken at night 
during crum evenings and at ",jnel v·elocities of 1 to 4 miles per hour. 

Spiders were taken ill greater lluml)('l's W11(,11 the yelocity of the 
wmd was from 3 to 4 antI from 7 to 8 miles per hour, with most speci
mens at 3 to 4 miles per hour. 'Vhen th(' velocity of the wind in the 
upper air was obs('rved (theodolit(' r('u(Jjngs), it was found that at 
the altitudes of 200, 1,000 nnd 2,000 feet most spiders were collected 
when the yelocity was from 1 to 2 miles prr hour. 

At the high nltitudrs of n,ooo to 1u,OOO feet mallY illS('Cts were taken 
when thc up]wr-nir wind yclocitics were ns high as 45 miles per hour. 
The Yrlociti('s nt tllrsr high altitudes are significHnt, for when insrcts 
rench heights bryolld (j,OOO feet tllr,\' flrr carried upward and doubtless 
great distanc('s b~T the uSlllllly lligh winds. 

WIXD DIRECTION 

The dir(>ction of tll(l wind has, it is b('lie\-ed, tlet('rmined to a great 
ext('nt tbe course of the migrn.tions of insects. Certain prc\'ailing 
winds hn.,'c bccn definitely usee! in the migratory mo\'ements of 
insects during Ytlricus s('nsons of th(' YE'lll'. Not only Ilfl,vr birds taken 
ad\,fll1tnge of s('nsonal wind dirrction, but insrcts flS well, for many 
insects, ns suggest('d long flgo by \'nrious ('I1 tomologists, are now knowi1 
to follow tllr migratory routrs of birds. Such avenues of trayelllfLYe 
b('('n mapped out both ill this country 1111d in other parts of the world. 
SOllle li11(,s !IaYC followed a constwise rou t(', extending from the New 
England Statrll, through !,ong Islnnd, Chn.rlrstoJ1 Hnrbor, S. C., and 
southwnrd. ShnJJllOn e{Ja) llns brought evi(\('nce ill support of :1 western 
route along the northern shores of Ln,ke Ontario nnd IJake Eric, which 
bns been followed especinlly by "monarchs" in th('ir flights to the 
South. Al1otll('r gl'eH t rollte has heen indicated nlong the west s1101:(, 
of Lnk(' ~lichigall thro~lgh Chicago, centl'll] and enstern Illinois, nne! 
southwnrd to the TropICS. Houtes llilye beC'n suggested through th(' 
widr highways of tb(' Grrat PIn ins nne! West Central Stntrs, ns 
:Minnesota) lown, Knnsus, Ok1lthomn, und enstplTl TexHs. Vast 
armies of monarch butt('rfli('s and dragonflies travrl sQutlnmrd oyer 
given routcs, stnrting in August nnd September at. times when the 
g('nernl wind direction is f1'Om tIlC north. Appeamncc~ of illsects 
such as Lepidoptel'l1 Ilnd Odollll,tn OYer the OCel1Il hl1"(, indicated to 
~Cl1men the approach of the pflmpero of South America, a southwest 
wind often vcry violent (fj/j). 

It is belicye\! thn t tll(' destructiv(' grnsshoppcr (t'/c/t istocel'ca) which 
oftrJ1 descends in YHst SWl1rJl1S from Montllllll to ns fur IlS AIissouri 



INSEOTS, SPIDERS, AND MITES IN THE AIH 113 

takes all possible advantage of ail' currents. Hurd (38) states that on 
fair days, when the prevailing winds are from the southeast, the 
grasshoppers have been known to iiy over the prairie for a distance of 
200 to 300 miles. It has been shown that nearly all grasshoppers 
apparently prefer to fly with the wincl. According to Tutt (72, 
p. 21) locusts, or grasshoppers, 11(1\-e been observed from mountains 
at elevations of 13,000 to 15,000 feet going in opposite directions \'lith 
the differing air currents. Complete destruction of vegetntion and 
crops from plagues of locusts are known to have been ll.verted by the 
sudden chll.nge or start of the wind. 

"""hether grasshoppers definitely take nclvantage of certnin air 
currents, especially those fU\'orn ble to their migrntion, it is c1iHicult 
to determine. However, n sudden brisk or steady wind would serve, 
perhaps, as a stimulus or an aid in their dispersnl movements. 

Bishopp and Laake (9) found that 11 blowfly, Cochlyomyic. macel
laria, and the housefly (lllusca domestica) uppeared to hnve a tendency 
to go with the wind in gren.test numb('l's, nlthough they were found to 
travel also against the wind and at right angles to it. ~1a.ny insects 
of the South are migrants and are dependent for distribution on 
meteorological conditions, usunlly being cnlTied along by southerly 
winds that carry the insects northward. Often insects are swept by 
hurricanes from one island to nnothcr, or to a mninland where they 
had not previously appen,red. After the southwestern gales of 
August 26, 1(101, numoers of the "hlue page" moth of Trinidad were 
found to hnve been blown to the Barbnclos, a distnncp of 160 miles, 
{md some to Dominica, still more remote (38). Summer resorts along 
the Gulf coast hnve been invaded by gl'ellt swnrms of mosquitoes, 
blowing in with the winds. As soon ns the wind changNI its direction, 
the mosquitoes disnppeared. 

In August 1932 there was oyer' 15 inches of rainfall in the Eyer
glndes, ct1Using a considemble l1l'en. to be flooded. A low-prpssure 
center wns moving in, with the barometer nt 29.84 inches on Spptem
ber 4, dropping to 29.()7 by SpptemhN 6. Grent numbers of mos
quito('s (PsorOpl107'(L colllmbiae) W(,l'(, blown ill from Ole Ewrglndrs by 
the west wind which followed a tropicnl storm thrpnt. '}'iwse 1110S

quitops cnusecl gl'Nl.t n.nnoyance nne! made it necessary to takp nwasures 
to protect cattle and horses. Complete relief from this mosquito 
invnsioI1 came only whpn an enst wind startpd hlowing on September 
15. Swarms of hufl'nlo gnats, which cnuse tremendous dpstrnctiol1 
to lin~st0ck in the ~lississippi Deltn States, ha\~e been blown into 
various sections hom the swnmps of lowN Louisinnll, when st.rong 
winds swept thp nren, carrying the gnats before tiwm, nne! then 
suddenly Imve hePll hlown Hwny with the ehunge of the wind. Wadley 
according to Chnpmnn (11, p. 188) considpr'C'd it probnblc that the 
green hug (To:roptem [Jl'amillllm H01J(!.), found so nbundllnt in Min
nesota in 1926, was ('nlTipr\ from Oldliliomn hy thp southl'l'ly winds in 
the spring of thllt ypur, 

:Melniebenko (51) found tllnt the moypment of the migr'ating moths 
of the sugar-beet wpiJworm ('oillcides almost pntin'ly with the direc
tion and spppd of tlt(' nir CllrT('llts HI the time of tbeir migrntion. 

Lutz conductpd pxpl'rinH'llts with light tr-nps to ddel'mine insect 
preferenc(, in re\ution to wind (\iI'Pction. He cond\lcled fl'om his col
lections thitt nt Ipl1st the night-llying Diptpr'u, nnd Lepidoptera tend 
to stop their ilight on the \('pwnnl side of 1I light, and tlUlt this some

1()7703-:jO-~ 8 
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what favors the idea that, in general, they tend to fly against the wind 
(43). 

vVhen the author was discussing the subject of insect flight and wind 
direction with Dr. Williams of the Rothamsted Experimental Station, 
England, Dr. Williams offered the suggestion that it may be possible 
for an insect to find it easier to land against the wind than with it, 
just as it. is important for a pilot to fly his airplane against the wind 
in making fL landing. 

The altitude studies of 1931 substantiated those of 1930 as regards 
the movement of insects with or against the wind. :More insects were 
collected on the north side of screens, or the leeward side, since the 
prevailing wind during this period was from the south and southeast. 

Revolving screens were placed in the field so mude that the screen 
would turn to face the ''lind. :Most of the boll weevils caught were 
found on the leeward side of these revolving screens, showing that 
the weevils flew into or against the wind. 

It is evident thut most insects can fly better against a moderate 
wind than with it. 'With the wind at 5 to 6 nilles an hour, insects are 
able to fly against the wind, for more 'were found in the upper air at 
such ,~elocities. At higher wind velocities insects will be carried along 
with the air currents, even though they may be flying into the wind, 
since the angle of attack makes it easier for the insect to keep itself 
oriented. Bees mt1ke little progress against 11 wind having a velocity 
as great as 15 miles per hour (55). As has been previously noted, 
Tutt (72, p. 72) records that muny butterflies have been obsel'\Ted to 
fly against a stiff '.vind, so strong are their migratory instincts. 

In the airplane f1ights it wns found that the greatest numbers of 
insects were taken at 200 feet when the surface wind direction was 
from north-northeast, sou th-sou thenst, and SO\l thwest. This appetlrS 
to correspond with what is known rcspe('ting insect migration in 
general, i. e., that insects fly with the wind during the spring and sum
mer when the surfuce prc,-ailing winds nrc {!'Om a southerl}T direction, 
and from a northerly direction in the fnll. \\llcn the wind directions 
were recorded by m~nns of theodolite rendings, it was found that most 
insects were colledecl n,t 200, ] ,000, 2,000, nnd 3,000 feet when the 
wind WitS from the northeast, nnd nt various directions for the next 
highest numbers of insects tnken. 

The spotted cucumber beetle (Diabrotiw d1wdecimp'l1nctata) is known 
to be migratory. Smith and Allen (67) 1lUve studied its lutbits find 
have found that this destructive cbrysomelid migmtes northwllrd 
regularly during thc spring nncl early summer nud that the offspring 
migrate bitek to the South in the fall. The migmtion of this beetle 
scems to be on esto.blished habit, ftnd certain climntic fnctors are taken 
advantage of in its accomplishment. Of these, surfnce wincl, upper 
air currents, and tempcmture nrc probably the more important, the 
migration occllrring during periods of fnvorable winds, that is, with 
southerly winds during spring find northerly winds during the In11. 
A tempcl'atul'e of (WO to 65° F. or ahove is also necessary. In the 
airplftne collections the geneml tendency appellrcd to bear this out, 
in that in the spring mon ths most of the beetles collected were taken 
at tinlCS when the wind was in n. southcrly direction, tllld in the fnll 
when the wind wns in Il northerly direction. L011g1ta.1'8118 testace118, fi 
chrysomelid beetle of which 209 speeimens were taken, was collected 
in greatest numbers in the spring montlu.; when the wind was from the 
south. This beetle, howcver, i!'l not knowII to be migratory. 
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Many species collected had probably been carried in the upper air 
currents from distant localities. The late J. M. Aldrich stated that 
a small fly, Hippelates texanus, (Oscinidae) taken at 200 feet, is known 
only in the dIstant Southwest, and has never been collected in the 
Mississippi Valley. The late J. W. Folsom determined a collem
bolan, a species of Entomobrya, taken at 3,000 feet, as being probably 
cubensis Fols., known as yet only from Cuba. One of the ants col
lected, determined by W. M. Mann as Ponera coarctata subsp. pennsyl
vanica Buckley, is northern and eastern in distribution and barely 
extends into a number of the Southern States. M. R. Smith states 
that in his many years of collecting ants he has taken the species very 
rarely in the central and southern sections of Mississippi. 

Thus it appears that the upper air currents and the direction of 
the wind have much to do with many serious and sudden outbreaks 
of insects. It is advantageous to the migration of insects from the 
south in the spring and for their return in the fall months. On the 
other hand, the direction of the wind may be !1 disadvantage to insects 
by blo,,"ing them into regions of unsuitable habitat where their food 
plants are not available, or where temperatures are too low or too 
high for them to exist. If blown out to sea they may eventually be 
destroyed. 

CONVECTION 

Convection plays an important role in the limitation of insect popu
lation in the upper air. 'When convection is very strong, insects 
flying near the surface may be quickly carried upward to enter the 
horizontal wind currents of the upper str!1ta of nir. Convection in 
the atmosphere may be divided into two classes: (1) Mechanically 
forced convection, as the rise of air on the windward side of a moun
tain, or other obstruction, and its fall on the leeward side; (2) thermal 
convection, involving both warming !1nd cooling, which is by far the 
more import!1nt of the two; in fact, it either constitutes or is !1ssociated 
with all natural !1ir movements. In reality thermal convection is only 
a gravitational phenomenon, consisting in the sinking of relatively 
cold air and the consequent forcing up of air which, volume for volume 
and under the same pressure, is relatively lighter (35, p. 97). 

During the winter the temperature decreases with elevation less 
rapidly th!1n it does in the sununer. The temperature of the atmos
phere, however, is dependent on the same factors in the winter as in 
the summer, including radi!1tion, C(;,Juction, and convection, prin
cipally from the surface of the e!1rth and the lower altitudes. Thermal 
convection is the spottiest, in that it is much more dependent on local 
surface conditions, such !1S plowed fields, meadows, forests, deserts, 
and bodies of water. Clusters of trees may Cl·eate local convection 
currents in the air, owing to their coolness as compared with open 
country. The effects from water, as over l!1kes, swamps, and rivers, 
are sometimes felt up to !1 gre!1t height. Edclies !1re found over white 
roads, moving trains, and chimney st!1cks. 

Mosquitoes and sm!111 Diptem Imve occasionally been observed 
swarming over treetops, steeples, !1nd simil!1r objects. This rising 
column of air is often of great importance to certain inserts, as ter
mites, by aiding in their dispersal, !1nd to ants and bees in mating. 
Theodore Roosevelt, Jr., reported that at one time while making a 
balloon ascension he passed through a cloud of gnats drifting at a 
height of some 500 or 600 feet. The warm vertical currents of air 
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thus carry upward numerous light bodies and insects even to the tops 
of mountains. "\Vh.enever atmospheric disturbances occur suddenly, 
as by convection, great numbers of insects are lifted and may be 
removed to distant places. 

F. O. ~1cier of the Extension Service, United States Department of 
Agriculturc, who made an extensive study and collection of plant 
spores, pollen, nnd microorganisms of the atmosphere and stratosphere, 
related that on one of hi::; flights he met with a swann of beetles at an 
altitude of 4,000 feet. The' airplane was making a speed of 100 miles 
or morc per hOllr, and for more than a minut(' he encounter('d these 
be('tles. The air wns ('xceedingly turbulent. 

The importance of thermal convection ns an nid not onlr to ins('cts 
but to man as w('llmay be illustrated by the int!'l'esting account of 
how a famous .Austrinn glider ,vns guicl('d by n. flock of butterflies to 
the winning of n. cov('ted pri7.e (1). ~[n,ny pilot::; ofmotorless planes 
had tried ullsucc('ssfullr to nccomplish the feat of gliding from the 
top of the Puy-de-Dome in Fl'nnce to the mountain Bn,nnt' cl'Orclnnche, 
lying on the oth!'r Bide of a wide vnlley. Kronfeld himsclf, in spite of 
his skill and expericncl.', was not at all sure he could win the pri7.l.', 
because the conditions required thn,t tlt(' wmnl.'r hop from one penk to 
a iit'igitt of I.'xnrtl~T the saml.' nltitude over fi. yulley free from such 
obstructions as !1r1.' likl.'l~· to fo!'m upgoing currents. 

Dl.'serihing his llchil.'\'I.'Ill0llt afterw:l.l'(I, Kronfeld said be was C'l1ta
pultl.'d ofl' thl.' Puy-de-Don10 nt 11 hl.'ight of 1,440 mcters (about 4,500 
feet) lInd got into thl.' H,ir succcssfully hut immediutl.'ly found that he 
conld not 'maintain his nltitucil.'. TJlcrc was no stroTig wind to buoy 
him up. and no thl.'!'lllul stl'('nms rising tOWltl'd thl.' sky. .\s Jll.' Ileared 
the foothills of tl10 mOllntniu on which 11(' was to lawl he hegan to sink 
again. For nl.'l),rly all houl' hI.' Bnil('(1 nbout OYl.'r the woods, descend
ing eycr 10\\,(']' !1.nd 10wl.'1' until hI.' wns Ilot more tlmn t1 dozen meters 
ah<wc the tJ'el.'tops. It wns then. on looking ahout, that 110 SItW little 
white hutt(']'f1ips standing ont shnrp1y agn.inst the dark pill(' forest. 
They 'were gliding, as hI.' \nlS, hut WI.'J'(! slowly rising. They hnd fOllnd 
the ClllTl.'nt he wn,s looking for. So bc followed them find glicil.'d into 
a wn,rm stI·I.'!L1rt of ail' tim! cu,rJ'ird him upward. His coumgl.' rl.'tul'1led, 
bis SI)('('(1 incrl.'nsl.'d aboye the tl·I.'I.'S, and hc sailed out o\'(']' n, smooth 
grnss swn,l'd 1,400 m('/rrs high and landed, winning tIl(' priu'. 

Lnt0l', in It Irtt('!' to thl.' author, Kronfeld added thl.' following 
infoJ'lnn.tio/l ; 

It might intPrpst you to henr that r prl'\'iously mndl' olJ,wl'\'ations about insects 
and the influellc(' air ('urrC'lIts luwe Oll tlwir flight. Any time you see ill~ects at 
greater IwightH, Ht1.l' IlI't W('l'1l n,ooo or 10,000 fret or mon', you can be' pprtain that 
th('~' got therp thr01Ig-h IIrH'lIrrt'nts and nearly always against thpir will. r saw 
millions of ins('('t~ strnndpd on glaciers on the Swiss and Austrian Alps at t~ height 
of abollt 10,000 feet. What hapJlrm; is that they p;pt carripd lip by l'urrents of 
waTm air. By thr infillPllre of the iet' and RliflW thc air I!;ets cooled, an lip-current 
is converted into a clown drallght lind the inH('Ct.~ die in t\tr ('old. 

'Yith the :til' calm a.t t.he snrfnr(', convrction ma.y be exceedingly 
strong, cn.llsing insl.'('ts to hI.' ('a.ITipd to gren.t heights. The ail' is often 
rough high a hoY(\ and smooth hl.'\ow most ('louds. In thl.' Cl1.SC of 
convection (cumulus) douds (pI. 5, A), !JO\\·('YI.'!" the nil' is gl.'nerally 
smooth ahoyl.' n.nd rough helow. This is ('nused by th(' constant flow 
of nil' up fl.nd down. This difrf'l'l.'llc(' in lli!' (,Ul'l'pntfl WIlB frpqul.'ntly 
observed by the writl.'!' whil(' flying H.lIlong the' clouds. 
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The heat-radiating and absorbing power of green fields and plowed 
fields may differ markedly. Differences in surface topography con
tribute to differences in the amount of convection over valleys, can
yons, or even bayous as in Louisiana. 

The bayous there were made by the :Mississippi River and form 
drainage canals, as it were, winding in and out of the swamps and 
cultivated areas. The writer vividly recalls that on a certain flight 
the pilot nearly lost control of the plane because of meeting a sudden 
downward current of air while flying over a bayou. The plane was 
saved from a terrific crash only by a sudden lift caused by an ascending 
current at the edge of u hot dry meudow which bordered the bayou. 
Gregg (28, p. 4.6), in discussing flying in gusty air, suys: 

The resulting changes in air density give rise to vigorous convection which pro
duces a bodily uplift or drop of an aircraft, with changes in the angle of attack as 
the column of ascending or descending air is entered or left. If, as sometimes 
happens, only a portion of the aircraft is affected by such a column, e. g., one 
wing is in rising air and the other is not, a decided tilting of the machine is pro
duced. If, for instance, on entering a column of rising air, the angle of attack 
is so changed as to keep the machine at a constant le\'el, an abrupt drop (popu
larly known as "air pocket" or "hole in the air") will occur as the column of rising 
air is left. 

Convection is more rupid in the morning and renches its greatest 
height late in the afternoon. ~felnicbenko (51), in his studies of the 
migrution of the sugnr-beet webworm (Lo:costege .sticticalis (L.)), shows 
that. the diurnul rises nnd depi1rtures of the moths are always in con
nection with convection currents in the air, and that the diurnal 
flights of the moths nre associated with heat conV'ection in the nil' 
about noon. Convection usun.llv renches its limit nt n,bout .5,000 feet 
and is strongest in the lo\ver strn:tn. "Csually the ntmosphere becomes 
more stable and all airpln,ne mns smoother aboV'e 1,000 feet. 

It is very difficult to measure the convection in the uir, owing to the 
difference in the nil' movements. During ench nirplane flight to 
collect insects, the amount of conV'ection was judged by the "feel" of 
the plane in the nil'. The nmount of yertical motion in the atmos
phere was estimated in the following terms: (1) Smooth nir, where the 
plane run evenly with no vibrution felt; (2) slightly rough, when the 
plane began to tilt from side to side, with slight sudden liftin~ and 
falling; (3) rough, when the muchine \Vn" thro\~-u t1bout considembly, 
making it somewhn t diflkult to keep it adjusted (flying then beenme 
hazardous at yery low n1titudes, and very few "hedge-hopping" 
flights were ever made under th('se conditions, since the danger of 
crushing was greater); and (4) very rough, when the phtl1e wns thrown 
violently about, making it very difficult to control nt times. Often 
these strong ascending air cnrrents resulted in a sudden drop of the 
machine for as much as 100 feet or more. Few flight::; ",-ere made 
below 1,000 feet ,,,,hert the air was very rough, and e~"en n,t that alti
tude some risk was run. 

The insects taken were separated into divisions for each altitude 
according to the amount of convection n.s estimated by the pilot nnd 
the perSOIl making the meteorological records and controlling the trap. 
Since most of the fligbts were made by J. ~J. Yeates B,nd the writer as 
observers, the convection was recorded and sufllcient flights were made 
t~ compare records und reach a rela tively uniform stancIUI'd of meas
urement, with the air conditions classed as smooth, slightly rough, 
rough, and very rough. 
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At the altitude of 200 feet more insects were taken when the air W8S 

smooth than when it was slightly rough or rough. The supposition 
is that when the air was smooth, more insects were in the air from 
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FIGURE 13.-Average number of insects collected by airplane in 10 minutes of 
daylight flying, showing the relation between the altitude reached by the insects 
and the condition of the air, Tallulah, La. 

their own volition from near the surface to 200 feet, since they were 
flying about undisturbed with less chance of interference by air cur
rents. At the altitudes of 1,000 to 5,000 feet, however, fewer insects 
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, 

were found when it was smooth, and the greatest numbers were col
lected when the air was rough (fig. 13). 

The evident interpretation of these data is that under disturbed 
conditions of the atmosphere weak-flying forms, such as aphids, small 
Diptera, Hymenoptera, and insects of this churucter, of which thou
sands were taken, are unable to remain close to the ground but are 
carried up in convection currents into regions above the altitudes 
where they would be expected, thus giving an increase in insect popu
lation in the air. The rougher the air, the greater the numbers of 
insects that were found at higher levels. At lower altitudes there was 
a considerable modification of chance distribution, since the strong
flying insects were better able to remain close to the ground, or cling 
to vegetation. Under rough conditions many of the stronger flying 
insects dOli btless did not tnke wing 11 t n.U, und the insect population 
under these conditions at altitudes above 3,000 feet was foulld to con
sist primarily of the vcry weak fliers such as aphids. NInny insects 
are able to regula te their flight activities to a considera ble extent and 
are not always n t the mercy of fir currents unless the nil' is vcry rough 
and wind velocities considerable. 

Chance distribution varies inversely as the square of the distance 
from the earth's surface. Under slightly rough and rough conditions, 
at somewhere between the 500 and 1,000 foot levels distribution is 
equal to thnt e)..-pected according to the laws of chance, with fewer 
insects than expected below 500 feet and more than would be e)..'"Pected 
above 1,000 feet. The greater the atmospheric disturbance from 
calm to slightly rough and rough, the greater the variatiolL from the 
expected chance distribution. 

Among the records of the 1,356 flights made to collect insecte in the 
upper air, examples are numerous in which convection played a very 
direct part in the distribution of the insects. 'With the air smooth, 
and a breeze of 3 to 4 miles per hour, there ,vas a greater number of 
insects in the air and a closer approach to the theoretical chance dis
tribution. A wind of this strength is not sufficient to interfere with 
normal insect flight. It is not to bo inferred, ho"\\-ever, that because 
the air is smooth there is no convection, as often it was very strong. 
Espccially was this noted during clear summer days when thermal 
convection and attending movement so mixed the surface layers of the 
air with those next above as to bring both to a more or less common 
velocity, which was greater than the undisturbed or night surface ve
locity, and less than that of the undisturbed upper layers before their 
mixture with the lower layers (35,1). 137). 

After insects are up in the smooth air and then are caught in st.rong 
ascending and horizontal currents of air, they will be carried upward 
from elevation to elevation. A few of the more outstanding and in
teresting examples are given in table 13, in which convection was the 
apparent cause of the distribution of the insect., in the upper air. 

Often when it was slightly rough at. 200 feet and smooth above, 
insects would be taken in ahundn.nce at the lower altitudes n.nd few 
or none taken above 1,000 feet. An example of this is shown in the 
flight of July 2, 1930 (table 13). On this flight 57 ants of the species 
Solenopsis xyloni were taken at 200 feet and one at 1,000 feet. 

There were many flights when the air was slightly rough at 200 feet, 
and as altitude increased either convection or wind velocity increased, 
or both, and insects were carried upward and taken in greater numbers. 
The flights of September 18, 1929, represent this condition (table 13). 
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TABLE 13.-Examples of interesting cases of distribution oj insects in the upper air 
in relation to air currents, Tallulah, La. 

Wind 

Dnte Time Sky condition Eleva· 
tion 

Tern· 
pera· 
ture Veloc· Direc· 

Air condition 
In· 

sects 
taken 

ity Uon 

--  ---

Aug. 5, 1920••• 3:25 p. m ..• 

Feelro 

" 
200 

Partly cloudy. 1,000 
2,000 
3,000 
5,000 

of. 
89 
89 
86 
81 
79 
72 

Mile& 
per hr. 

5 
5 
6 
5 
4 
5 

Num· 
ber 

E. 
·Siiioo·th~~~~=~= 

~ .. ~---
E. 18 
E. • .••.do..••.•__. 7 

NE. Slightly rough. 6 
ENE. •. __ .do..•_____ • 7 
ENE. Smooth•.. _. __ 10 

Sept. 18, 1929.__ 

Do.. __ •___ 

Oct. 21, 1929._._ 

Nov. 7,1929._._ 

r~200 
11:35 a.m••_ Clear•.•... ____ 1,000 

2,000 
3,000 
5,000 

r"'~200 
1:19 p.m••. •••.•do ••• _._.•. 1,000 

2,000 
3,000 
5,000 

rrl~200 
2:·12 p. m __ . Partly cloudy. 1,000 

2,000 
3,000 
.5,000 

Surface 
200 

1:45 p.m••• Clear ._ ..•.•__ • 1,000 
2,000 
a,ooo 
5,000 

Surface 
200 

78 
80 
78 
73 
68 
64 
85 
85 
79 
76 
70 
63 
71 
74 
71 
U6 
59 
50 
70 
72 
6i 
62 
58 
54 
78 
81 

11 
15 
18 
23 
29 
27 
12 
10 
19 
23 
20 
34 
13 
13
la 
18 
20 
21 
8 
9 
9 

13 
8 
{\ 

4 
5 

NE. 
·siightiyr(;ugh~ 

------
NE. 17 
NE. Rough•• _._.._ 10 
NE• .•_•• do •.•• _..•• 10 
NE . ••.._do...•.._•• 2 

NNE. . ..•_do__.._._ •• 8 
N. 

'sifil;iiyriiugh: 
.. -----

NNE. 8 
NNE. Rough._ ...._. 13 
NNE. .._._do••__._._. 8 
NNE. .....do••.•__.•• 4 
NNE. ._. __do..... ____ 2 

NW. 
·:Roiig·h:~~~:::: 

------
NNW. 35 
NNW. •.._.do ••• ______ 20 
NNW. •____do_•._____ • 42 
NNW. Slightly rough. 19 
NNW. ._._.do_._.•___ • 0 

N. 
-:Roiigh:~~::::: 

------
N. 55 

NE. _. __.do._.•_.___ 51 
NE. .....do..•_•• _._ 11 
NE. Smooth.••.__• 3 

SSE. •••.•do._.._____ 1 
S. 

'smoi;til::::~:~ 
__ w ___ 

S. 38 
lI-fay 15,1930._. 9:25 n. n1. ___ . ....do ..•_...._ 1, Of){) 

2,000 
79 
60 

10 
15 

S. 
SSW . 

Slightly rough. 
.....do... ___ ._. 

23 
12 

3,000 	 67 1:1 SSW. Smooth....... 10 

5.000 	 .59 12 WSW. .....do .• _. __ •• 1 

85 0 NW. 
200 88 {\ WNW. 'sifii;ifYrougb~ 69 

I, DOli 80 {\ NNW. Smooth..• _._. 11July 2, 19:JO._._ 'j:05p.m... Very cloudy.. 2.000 	 81 7 NNW. ._._.do•...••• _. 21""."

3.000 	 70 8 NN]~. ._•••do...•. _••• 1

•___.do...•_____S,OIJO 71 11 N. 0 
Surface 82 10 N. -----

200 81 12 NNW. ·iioiigh.·~~~:::: 16 
1,000 70 16 NNW• ..._.do.. _. ___• 11Aug.ll,ID31••. 2:05 p.m._. Part!}' cloudy. 2,000 70 16 NNW. •.._.do...._.... 4 
3,000 65 17 NNW. .....do••••••••• 3 
5,000 55 13 NNW. ••.••do.•.._••._ 13 

86 7 NNE. .. _------- .------ -----[ SW'"OO 84 11 N. _.•• 25200 Rough••.• 
1,000 81 15 N. Slightly rough. 0Aug. 31,1031._. 2:35 p. In ••• . •..•do......... 
 2,000 76 15 N. Rough...•.... 18 
3,000 69 14 N. ._.._do•••••..•• 0 
5,000 	 03 11 NNE, __ .._do•• _••...• 2 

76 6 N. -----
200 74 7 NNW. ·ii'oiigh:~==:::: 60['"'.~ 70 fJ . ••••do ••••• •• 201,000 NNW. _ _Oct. 10, 1931.••• 2:19 p. m .•• ('lear•••••...•• 2,000 G6 10 NNW. . __ •• do •••• _._ •• 24 

3,000 02 10 NNW. •.•_.do ........ 31 
5,000 51 19 NNW. .._._do••••.•••• 0 

When the air was slightly rough or very rough, insects were usually 
taken in greater numbers in the higher altitudes. Examples of this 
are found in the flights of October 21 and November 7, 1929, and 
August 11 and 31 and October 16, 1931 (table 13). In the collections 
on the first two of these dates a great variety of insects of all SIzes 
were caugbt at the lower altitudes. 
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At 2,COO feet there were taken Orius (Tliphleps) insidiosus and 
Stirel/us obtutus, which are small Hemiptera but with good '''ing 
eJ..-punse. Spiders were abundant at 200 to 3,000 feet. 

The specie~ of Heteroptera collected at 5,000 feet in the flight of 
August 11, H,:n, are especially interesting. These were LygU8 pra
tensi8, Geocoris punctipes, Nysius ericae minutus, and Allocoris (Thyre
cons) pulicaria. The first three species are comparatively strong 
fliers, with correspondingly good ,,,1.ng expanse in proport.ion to their 
body weight, giving added buoyancy. The negro bug Allocoris puli
ca1'ia is a small, hard-shelled, shiny-black bug, which resembles a 
beetle. vVhile this species is a strong flier, it does not have much 
wing expanse in comparison with its body weight. The rough air at 
all altitudes, with wind velocities of 10 to 17 miles per hour, probably 
accounts for its occurring at this height. . 

The species collected in the flight of August 31, 1931, varied in 
<;ize, weight, and huoyancy. At the altitude of 200 feet the Heterop
tera taken ".-ere Orfhea basalis, a light insect with confOiderable wing 
expanse, and Triclwpepla semivittata, a rather large and heavy penta
tomid. The Homoptera included four specimens of Delplwcodes 
puella, a very small fulgorid having considerable buoyancy. Libur
niella ornata, a small fulgorid with a great wing e~"Panse in comparison 
,vith its very small body, was taken at the altitudes of 2,000, 3,000, 
and 5,000 feet. 

At the time the flight of October 16, 1931, was made great numbers 
of insects were out, primarily o"\...ing to a good rain in the morning 
after a long dry spell. The day cleared up, insects appeared in great 
abundance, and as convection was very strong they were carried 
upward. 1'1any strong fliers were collected, such as the large sharp
shooter Oncometopia undata, taken at 200 and 1,000 feet, and a female 
red-legged grasshopper CMelanoplus femur-rubr-um). Gmphocephala 
versuta was taken a.t all altitudes, with 2 at 200 feet, 1 at 1,000, 11 at 
2,000, and 7 at 3,000 feet. The psyllids Pachypsylla celtidis-mamma 
and P. celtidis-gemma were also abundant at all altitudes up to 3,000 
feet. One butterfly, Junonia coenia, was caught at 200 feet, and 
numbers of spiders were taken at all altitudes. 

INSECT ACTIVITY AT NIGHT 

The atmospheric conditions at night are the reverse of the daytime 
conditions. Relatively calm air generally prevails in the lower strata 
at night; there is little thermal convection, and the surface friction 
holds the lower air levels comparatively quiet at the time of a light to 
moderate wind. In general, the ma::\.1.mum wind velocity in the 
daytime is reached between noon and 3 p. m., and the minimum at 
night between midnight and 6 a. m. At sunset the ground begins to 
cool, and, being a much better radiator than the atmosphere, it often 
cools, especially during clear lights, to a decidedly lower temperature 
than the air at some distance above it. Hence, late at night when 
the sky is clear and the wind light, the temperature of the lower layers 
of air usually increases with increase in height, and even when there 
is sufficient wind to prevent this temperature inversion, as it is called, 
the lower atmosphere still is colder than it would be without this 
radiation. The amount of surface cooling depends jointly upon the 
rates of radiation to and from the sky and the time involved (35, p. 42). 

Insects that are in the higher levels (above 3,000 feet) during the 
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day tend to be brought down. toward the surfl1"ce at night, with the 
descending cool air currents, or because of failurf!t of upward convection 
currents, while those on the surface are carried upward in the ascending 
warm air. In this way there is apparently a lfJoncentration of night
flying insects from the surface and the diurnal7insects which have been 
left in the upper air from the day. On mfmy flights insects were 
collected in greater numbers at the higher altitudes than they were 
at the lower levels. 

The data from three flights which are outstanding examples are 
given in table 14 to show the relative distirihution of insects in the 
upper air at night. 

TABLE 14.-Examples of the distribution of insf:cts at night (air smooth) under 
variou.8 types of weather conditi01,)s, Tallulah, La. 

Wind 
In·Temper·Date Time Sky condition Elevation sectsature takenVelocity Direction 

.------------
Mila 

F'eti of. per hour Number 

I
Surrace 58 5 NE. 

500 58 ---------- ---------- 59 
1,000 77 9Oct. 14, 1929•••• 10:55 p. m •.. Clear, very bright ---------- ---------
2,000 70 2moonlight. ---------- ---------
3,000 65 ---------- ---------- 1 
5,000 58 10---.. ------ ----------

I
Surface 60 0 ·····NE:· "·"'33500 75 6 

1,000 74 12 ENE. 16Oct. 13, 1930•... 10:34 p. m .•• Calm, half mOOD, 2,000 69 12 E. 15clear. 3,000 65 15 ENE. 3 
5,000 58 17 ENE. 2 

Surface 72 0 Calm -... -----
500 84 0 Calm 12 

1,000 83 15 E. 8Oct. 25, 1930••• 8:09 p. m ..•• Calm, very dark, 2,000 79 13 E. 4clear. 3,000 72 15 E. 4 
5,000 62 14 E. 18 

.. 

On the flight of October 13, 1930, one microlepidopternn belonging 
to the family Pteropboridae was taken at the altitude of 1,000 feet. 
August Busck, who determined the species of microlepidoptera taken 
in the upper air, made the following comment: 

An interesting collection. All of these are minute, weak-flying speeies, whieh 
voluntarily would not go more than a few yards from the place they hatehed out. 
Air currents are solely responsible for their being taken in the upper air. The 
wide distribution of some species of Plerophor11s is accounted for in this manner. 

On the same flight two mosquitoes, females of Aedes vexans, were 
taken at the altitude of 5,000 feet. 

In general it may be said that at night insects were in greater 
numbers in the upper air at all a.ltitudes when the air was smooth. 
In most instances, however, there was considerable wind in the upper 
air even at times when the air was calm at the surface. Insects were 
often taken in greater numbers at 1,000 feet and above than at the 
lower altitude of 500 feet, during the same flight. 

LIGHT INTENSITY 

The numhers of insects appearing during the time from daybreak 
to dark varies considerably. The actual hour or period when insects 
are most abundant in the air depends upon the amount of light and 
the meteorological conditions most favorable for their activity. 
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Insects which require considerable moisture or high humidity are not 
usually found flying during the daytime, as they prefer deep shade 
or dark places. 

It has been suggested that the time of activity of certain crepuscular 
insects, such as mosquitoes, depends on the light being of a definite 
intensity. There are, however, other conditions which point to the 
intensity of light a,s secondary. Light and heat are inseparable in 
their effects, for with less light, as on very cloudy days, mosquitoes 
become active, since evaporation is not in general so great as on 
sunny and hot days. 

Insects react positively or negatively to light and their activity 
varies according· to the amount of light. Thus great numbers of 
insects fly by day; other species, not until late in the evening or after 
dark. Sunshine has a stimulating effect on most insects, but if the 
rays of the sun are too nearly direct and intense, many insects, 
especialJy the immature stages, will be killed. 

The distribution of insects is influenced by the intensity of light. 
Grevillius (29) has shown that some insects will concentrate in the 
best illuminated part of a cage, even if that part is kept cooler than 
the others. In other words, within the limits from 60° to 71°F. 
temperature is less important than light. One controlling factor in 
the oviposition of the codling moth is the intensity of light, as, accord
ing to laboratory experiments, the moth usually deposits its eggs in 
the evening, or at night (39). 

Marcovitch (48) has shown in eA-periments with Aphis sorbi tha.t 
just as the short days of the fall stimulate the production of fall 
migrants, so the lengthening days of spring stimulate the production 
of spring migrants. The length of day in reln,tion to the time of 
hatching appears to be an important factor influencing the early or 
late production of migratory forms. 

Light seems to be the principal factor in the activity of bees. In 
one instance, after a storm, though the temperature remained low, 
honeybees resumed their actinties (42). 

There are many meteorological factors which contribute to the 
maximum lJ.Ctivity of insects during the daytime; the more important 
of these, other than light intensity, are temperatme, humidity, con
vection or air cmrents, and wind velocity. The surface wind velocity 
ttt night is usually less than during the day. Convection starts at 
sunriSe and reaches its maximum intensity at 4 p. m. 

Temperature and light are inseparable in their effects. Melnichenko 
(51) has shown that the influence of light upon the flight acth~ty of 
the sugar beet webworm was extremely interesting in that the moths 
were negatively phototropic when the tempern tme was not lower 
than 24° or 22° C. and positively phototropic when the air tem
perature at the flight level of the moths fell to 20° or 19° C. 

In another study of the numbers and species of insects collected in 
the upper air, the day flight periods were dinded into four major 
groups. These were: (1) Daybreak to sunrise and shortly after, or 
the hours from 5 to "1 a. m.; (2) morning flights from 8 a. m. to noon; 
(3) afternoon flights from 1 to 5 p. m.; and (4) sunset or late evening 
before dark, from 6 to 8 p. m. 

It was found that at the altitudes of 200 to 5,000 feet a few more 
insects were collected during the time from daybreak to sunrise than 
during the morning flights at the same altitudes. At this time of the 
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day, or early in the morning, there is a concentration of night-flying 
insects at all altitudes; these insects are added to the day-flying 
insects which begin activity at the brenk of dawn and continue to 
increase in numbers as the light increitses or the temperature rises. 

In the afternoon, when convection is strongest, the upper air usually 
becomes slightl}T rough to rOl1gh, wind increases in velocity, ttnd insects 
are carried upward in greater numbers. At the altitudes of 3,000 
and 5,000 feet, however, fewer insects were tn.ken than for tIl(' same 
altitudes at dtwbreak. 

At sunset the maxilllllll numbers of insects arc found. l\1any 
night-flying insects arc stn.rting to fly, Il.nel together with the day 
forms there is n.n accumulation of insects. At 3,000 feet, however, the 
number began to drop off, but ttt 5,000 feet more insects were collected 
than dming thp morning and nJt(,l"lloon flights. Thermal convection 
has practically ceas('d at this time, and ins('cts which were carried to 
altitudes aboY(' 5,000 f('et are b('ginning to d('sc('nd only to n1('et v ..ith 
mfiny night-flying insects. 

The ord.ers H('teroptern; HOllloptem, Col('optern., Hymenoptera, 
and Diptem were tn.kell in grea,t('st numbers in th(' daytime betw('en 
5:30 and 6:30 p. m. 

At night mor(' Diptern. \\'('1'(' coll('ctNl at 11 p. m., while Coleoptera, 
Homoptera, and Heteroptera \Ver(' in greater numbers eurlier in the 
evening, 01' from 8 to 9 p. m. 

During 1929 tlnd 1930,19 da.ys w('r(' giY('n to flights to determine at 
what hour of the day insects were most abundnnt. Nine days of 
fI}ing w('rr made fr0111 .Ma,rch to October in 1929, itnd 10 days "from 
:March to August in 1930. All average of six flights were made for 
each da,y, n,nel on s('\"rrnl dn.ys seyen or eight {Jig-hts were Illade. The 
flig-hts usually stnrteci at or before sunris(', w('r(' b('gun eyery other 
hom, and end('d from 5 to 6 p. m. In tbe 120 flights there was found 
to br no dil"(lct rrln.tioll between the maximum numbers of insects 
caught and tiny pn.rticnlar hour of til(' dn,y. On som(' days the 
grent('st numbers \\"('r(' tak('n (,:lrly in the morning-, ilt 6, or at 8, or 11 
a. Ill. Sometimes the m:tximum numbers w('re taken in the afternoon 
from 1 to 5 p. 1I1. Thes(' results simply show thrd the time of day had 
littl(' r('Jn.tion to the mnximum or minimum numbers of insects col
lected. It wns found that the gr('atest Jl1nubers of insects were taken 
when the sk~' wn.s dear, wit('Jl the nil' was smootb at the ground surface, 
and when the t('mperfl.ture ranged from 64° to 90°, with a peak 
activity at 75° Ii'. 

The-numbers of inscds collected had a close relationship to tem
pemture. In ~Iarch, with low tcmperntures early in the morning, 
few insects wel'e taken, but the numbers increased with the rise in 
temperatur('. It was undoubtedly the teml)('rature increase from 
40° to 81 ° F. which caused the invrense in the numbers of insects 
found in the air. 

During the summer months temperature had the same effect, since 
insects w('re at tinws just u.s abundant enrly in the morning as at any 
other time of the day, regardless of light. For the 120 flights from 
"March to October, the results show a temperature correlation, with 
fewest insects colleetcd in ranges of from 36° to 58° F. Insects begin 
to be active itt a minimum temperature of approximately 60°, becom
ing increasingly active and reaching their peitk in the range from 76° 
to 86°, then gradually dropping off from 87° to 92°, with a minimum 
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activity beyond 940 Therefore, with a later time for sunrise in the• 

winter and spring months insects do not begin activity until tempera
tures increase as the day advances. In the summer and fall months, 
with the sunrise earlier in the morning, and correspondingly higher 
temperatures, insects start flying at sunrise. 

COLLECTIONS BEFORE AND A.'TER DARK 

It is generally thought that some insects are more active as twilight 
approaches than at any other time, while others cease to be active or 
are llfwer seen. As darkness arrives some species ure seen which 
were not observed at twilight. At first it may be considered that this 
decrease or increase in the numbers and species of insects flying at this 
time is in direct proportion to the intensity of light. But, as stated, 
light may be secondary in its effect on insect movement, for the con
ditions of light and heat are inseparable in their effects. Evaporation 
is retarded and relative humi.dity inCretlSes at night, and many insects 
are more active under the conditions of high humidity and lower 
temperatures of night. 

In order to determine to some extent the exact numbers of insects 
that were flying before and after dark, flights were made a few minutes 
before dark and then inmlCdiately after dark. Each Hight was so 
timed that 10 minutes were flown at the altitude of 500 feet during a 
period of considerable light, immediately after sunset or twilight. 
Then 10 minutes of flying time was made at 1,000 feet after dark. 
The airplane then descended to the altitude of 500 feet to fly another 
10 minutes in complete darkness. The flights were made each ~year 
during August to November in 1929, 1930, and 1931. In this way 
collections were made showing the numbers and species of insects 
which were in the air before and after dark at the time of each flight. 

Nearly twice the number of insects were taken before dark as after 
dark. The orders of insects that showed considerably larger numbers 
taken before dark than after dark were Homoptera, Ooleoptera, and 
Diptera. 

The Homoptern, were represented mostly by Oicaclellidae, and more 
than twice the number of these were taken before dark than after 
dark. Although more Heteroptera were taken before dark, a few 
species were taken in greater numbers after dark, and a few species 
appeared only after dark. Nearly twice as many Al'ctocorixa modesta 
were found after dark as before dark. 

The Ooleoptera comprised mostly specimens belonging to the 
families Sta,phylinidue and Carabidae, and were talmn mostly before 
dark. 

The I ...epidopterl1 were slightly more abundant after dark, the 
NoctuidllC especially. Nine specimens of the cotton leaf worm moth 
(Alabama a,rgillacea) wel'c taken after dark at 500 feet, and only one 
specimen before dark. The fall armyworm moth (Laphygma jl'ugi
perda) was taken mostly after dark. 

The Neuroptera wen; represented by species of OhrY8opa or lacewing 
flies taken before dark. 

The Hymenoptera. appeared to be mostly day-flying insects, al
though several specics were found at 500 feet nfter dark. Among the 
species taken nftcl' dark were one clover-seed chulcis, Bl'uchophagu8 
gibbu8, lVJeteorus 1YUZgan:s, EupZectrus comstoclcii, and E. 1)Zatykypenae. 

Approximately one-third more Diptera were tnken at 500 feet before 
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dark than were found after dark. Mosquitoes appeared in about 
equal numbers before and after dark. Oulicoides varipennis and O. 
crepuscularis, or "punkies," were taken after dark. 

MOONLIGHT 

It was of interest to d\3termine how the activity of insects in the 
upper air was affected by moonlight. Hora (32) noted in India that 
swarms of ~Iayflies appeared usually about the period of full moon. 
He studied the dates of swarming of Mayflies in other countries and 
found with each species that the appearance of swarms coincided with 
a definite moon phase. 

In order to h'1ve comparable data, flights at 500 feet from May to 
September, inclusive, when the moon was half full to full, were com
pared with collections made on nights with no moonlight, and there 
appe~.red to be a tendency for insects to be more abundant in the air 
on nights when there was considerable moonlight. Oonsidering in
dividual flights made during the several years of collecting, it was 
found that the maximum numbers were taken mostly on nights of 
bright moonlight. Moonlight nights when only a few insects were 
collected were usually characterized by relatively low temperatures. 

Ooleoptera, Hymenoptera, and Diptera were taken in greater 
numbers on moonlight nights than on dark nights. A few more 
Heteroptera, Homoptera, and Lepidoptera were taken on dark nights 
than on moonlight nights. 

The presence or absence of moonlight made no apparent difference 
in the height at which inseets were collected, for insects were taken 
up to 5,000 fC'et ahout as many times when it was dark as when it was 
moonlight. 

CLOUD CONDITIONS 

The intensity of light, the temperature, the humidity, evaporation, 
and other meteorological factors are directly affected by the cloudiness 
of the sky. Insects are sensitive to the n.tmospheric changes resulting 
from the degree of cloudiness from a clear to n.n overcast sky. When 
clouds ohscme the sun, cutting out the direct mys and lessening the 
amount of light, the temperature drops, and the rate of evaporation 
is lowered. :\Jfiny insects prefer clear and sunny days, whereas 
others are more active when the sky is partly cloudy or overcast. 

Fvarov (73, p. 83) and Parker (56, p. 65) report that nymphs of 
Jo.lelnnopl1ls mexicanus and Camnuln pf'llucida stop their march even 
when the sun is obscured by a small passing cloud. This is due, 
appal'entl;y, to the sudden change in the intensit~T of light or to the 
drop in tempern,ture. In the cases of noctul"Dnl LC'pidoptem, cloudiness 
increases the numher of insects coming to light, but this is probably 
due to the incrense in nir humidity caused by cloudiness (62). The 
activity of honeybees during eloudy intervals on sunny days is low
ered. One bee visits on the nvern.ge from six to nine flowers in a 
minute when the sun shines, and only five or ~ix when there are clouds. 
The actunl cn.l1~e of thi~ difference remnins unknown (78). 

The beautifulundC'rwing moths of the genlls Catoca.la, remain in the 
deep woods, n.t the bases of trees or under an overhanging bank of a 
stream, during hot sunny days. They prdC'r these dark, wooded 
pln.ces where they are hidden. from direct sunlight, and remain there 
quiet and motionless unless disturbed. During It very cloudy day, 
however, they become restless lLnd miLy be seen flying !l bout in the 

http:Catoca.la
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woods from tree to tree and even flying out into the open spaces. 
Mosquitoes usually become more active on a cloudy day. 

Clouds have a direct relation to sudden changes in air temperature, 
causing strong air currents, eddies, and gustiness. Clouds are asso
ciated with vertical convection, l'esulting from the local application of 
heat, and the consequent forming of strong horizontal temperature 
variations, which may often be observed in the rapid boiling and 
rolling motions of the upper portions of large cumulus clouds. These 
conditions were frequently met with when flying on days when the sky 
was partly cloudy, the air usually being rough because of these strong 
vertical convectional currents of air, and the plane was sometimes 
difficult to control. 

For every flight made, both day and night, the cloud condition was 
recorded. When the sky had a few scattering clouds or was less than 
three-tenths covered, this was considered as a clear da,y, as these few 
clouds could have no effect on insect activity. 'When the sky was 
from four- to seven-tenths covered with clouds, this was considered 
as partly cloudy; beyond this the sky was recorded as very cloudy or 
overcast. 

The greatest numbers of insects were taken on days and nights when 
the sky was partly cloudy. For the day collections the difference was 
small between sunny and partly cloudy days, but there appeared to 
be a tendency for more insects to be fotmd on partly cloudy days. 
On days when the sky was overcast there was usually an appreciable 
drop in the numbers of insects taken. At night nearly twice as ma,ny 
insects were collected on partly cloudy nights as on clear nights; more 
insects were also collected on nights when the sky was overcast than 
on clear nights. 

The orders of insects showed some relation, in the numbers taken, 
to cloud conditions. Homoptera, in geneml, indicated only a slight 
relation to the degree of cloudiness in the daytime. At 200 feet 1.lOre 
specimens were collected on partly cloudy days, hut Itt 1,000 feet mor.e 
were taken on clear days. 

Heteroptera 'were collected at 200 feet in greatest number's on partly 
cloudy days, with fewest when the sky was overcast. For the alti
tudes above 200 feet for the day collection the difl'erences were not 
appreciable. At night, however, the numbers taken were fewest on 
clear nights, increasing to their maximum on very cloudy nights. 

:More Coleoptera were taken at 200 feet on clear days, the numbers 
gradually dropping ofl' as the sky increased in cloudiness. 

So fe\\' Lepidoptera were taken in the day flights that no comparisons 
are possible. At night more than twice as many specimens were 
found on partly cloudy nights as on clear 01' overcast nights. 

Diptera and Hymenoptera did not show a very definite relationship 
to cloudiness in general, although more were taken on partly cloudy 
days. 

Spiders were collected in considel'llbly greater numbers on clear 
da,ys. TIns may be owing to the decrease in humidity in the ail', for 
when it is partly cloudy and overcast the relative humidity is gener
ally greater, and thus moisture would collect on the gossamer webs, 
making them less buoyant. 

Doubtless the renson thnt a more definite relationship between the 
number of insects tnkcn in the upper nil' and the cloud conditions was 
not evident is that when the flights werc made the sky may have been 
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from four- to si.x-tenths cloudy, but not immediately over the terri
tory where the plane flew, or vice versa. The sh.-y may have become 
cloudy within a very short time, or the sky may have been partly 
cloudy, or almost oYercast, when the plane left the grotmd, but clear 
before the end of the Hight. Accordingly the collections were slLbject 
to these variations in cloud conditions. 

PRECIPITATION 

Precipitation had n. definite efl'ect on the numbers and species of 
insects found in the upper ail'. It is scarcely possible to estimate 
the effects of excessive rainfall on the llumbel'S of insects by exact 
observation; yet when a period of drought is followed by sudden rains, 
one is able to obselTe I1n increase in the insect population. Excessiye 
rainfall checks the flight of many insects, reduces their progeny, 
especiaUy of subterranenn species, by drowning, 01' cn.uses fungus 
growths on many insects such as aphids. Hunter and Pierce (37, 
p. 113) found that tt moderately cold wintcr, with t('mperatures fre
quently ncar the futal zone, and excessiyc pl'ecipitation, is very un
favorable for the boll wee\-il, but that a wintcr with little precipitation 
and a tempemtul'e within the zone of fatal t.emperatures is much morc 
tmfa\-orn,ble. Frequent rains htte in the spring and in summer are 
conduciye to an increase in the boll weeyil population. 

On the other hnnd, deficient l'il.infnll checks aquatic insects, and the 
lack of rain kills food plants, mnking it difficult. for laryae or nymphs 
to nuttllre. A long period of drollgh t causes the ground to become 
dry, muking it diJlicult for ground insects to emerge through the hard 
soil, or grea tly delaying the emergencc of certfLin species. Bu t if tlus 
is followed by n sudden ruin, the insects in the soil often emerge in 
great SWiLrms. J. C. Bridwell has stated that in YfLriOUS excessively 
arid regiolls, sueh, for instfLl1Ce, as the Kalihn,ri Descrt of weRt-centr~1 
South Africa, the normal dry eOlHlition is interrupted at intervals of 
perhaps 10 years by seasons of excessive rninfnll. 'Yith such wet 
seasons there appear in yust numhrrs the strange insects peculiar to 
thn,t region but not Ilppnrent during the long intervening dry period, 
Similar mass rlllergen('e of dormant drought-seuled insects has becn 
noted in variolls arid rrgions, und sometimes in the SonornIl region of 
thc United States, 

On Yarious oc('asions the en'ects of drought, excessi\"c preeipitfLtion, 
or sudden ruins were obsl'l'nd while inseets wcrc being eollected 
by airplane. A few examples are giyen to represent these conditions, 

In April 1930 less thu n one-hnlf inch of ruin fell, and there was no 
rain of any importtlllce until ).[ll,y 7, when one-hn.lf ineh wns recorded. 
On this dfLY insects incrcnsed greatly in numbers in the upper-air 
collections, tlYel'llging 158 insects pel' flight, withlL ma:-..'imum of 79 
insects in olle lIight. The f:lmiJies Aphiidae nnd Psyllidae predomi
nated in the col1ectionf;. D1I1'ing 'MilY the precipitittion amounted to 
nearly 10 inche's, and illsects were tnl,en in greater llllmbers than in 
any other month of the yenr, 

During ,Tune 1 n30 110 I~i\in wos reconled, On the morning of .July 2 
the first rn.in fell. TIIReets bee'n.rne exceedingly nlnmdn.nt immediat.ely 
aftel' this first light min. Sn"cn flights were Illitde Oil thjs day, with 
an aYC1'l1ge catch of 35 insects pCI' flight and a maximullI of 88 speci
mens in one flight. Ants u.pprlLred in SWllI'llIS in the air, !lJld 76 ants 
were collected up to ;),000 frct, inchlding specimeIls of 'Alonomorium 
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minimum, Orematogaster sp., Solenopsis xyloni, and Aphaenogaster sp. 
Aphids and thrips were also abundant. Very little min fell in July, 
and scarcely enough in August, September, and October to relieve the 
drought. Then from November 11 to 14 more than 2 inches of rain 
fell, ending at noon on November 14. The sky became clear and the 
afternoon was very warm and sunny. Insects were unusually 
numerous in the air. A flight was made between 1:40 and 3:08 p. m., 
at the altitudes of 200 to 5,000 feet, and 189 insects were taken. 
This was the largest number of specimens collected on any single day 
flight. The predominating insects taken belonged to the families 
Cicatlellid!1e, Psyllidae, Chrysomelidae, and Carabidae, and there 
were 23 specimens of ants, winged males of Orematogaster sp. 

During September 1931 and up to October 16 there was scarcely 
any precipitation, and fmv insects were taken in the fligbts made 
during the daytime. On the morning of October 16 nearly 1 inch of 
rain fell. A flight was made in the afternoon, on which 136 insects 
were tal;;en at altitudes of from 200 to 5,000 feet, with 31 specimens 
at 3,000 feet. Tlus wos the second largest numbe!" of specimens taken 
on anyilight. The insects belonged mostly to the families Cicadellidae, 
Psyllidae, nlycetop}ulida.e, Eulophidne, and Pteromalidae. Many 
spiders were nlso taken up to 3,000 feet. 

nIany other examplC's right he given to illustrate the effect of 
precipitation as a controlling factor in the increase or decrease of 
numbers of insects in the upper air. During the months when precipi
tation was excessive and temperatures low, however, insects dropped 
off to a nUlumulIl. 

ELECTRICAL STATE OF THE ATMOSPHERE 

On the approach of a thunderstorm insects are unusually active. 
Dragonflies have been seen in great abundance just before thunder
storms. Collectors of moths in Europe are olso in genera.1 agreement 
that on heavy, still 11igbts, with thunder in the air, mot.hs are much 
more actiye and numerous than nt other times. Certain in"ects 
migra.te just before or immediately after thunderstorms. 

The movements of air currents in and preceding a thunderstorm 
are often very rn,pid, with the wind blowing outward in front of and 
it: the general direction of the travel of the storm. Descending cur
rents in a thunderstorm mn,y stir up insect.s to a considerable degree. 

Kestner (40) observed thnt in man a nervous depression is usually 
foulld during a decline of the barometer on sultry dn,ys preceding 
thunderstorms. He raises the question about the possible existence 
of substances in the higher air levels, formed by the radiation of the 
sun and driven down by the descending air currents, which may be 
responsible for lower blood pressure in man and cause ills depressed 
feeling. ''"hat efl'ect such a condition would have on insects has never 
been determined, little being known regorciing tills subject. 

It has been suggested that the increase in numbers of nocturnal 
insects fiyi.Tlg before a thunderstorm is due to the electric state of the 
atmosphere, or to some meteorologicn.l factor such as pressure or 
humidity. That the ozonization of the otmosphere during a thunder
storm causes insects to remain inactive for a long time afi·{!l" the storm, 
owing to the stupor produced by the ozone, has been held by Gourdon 
(27). Ozone is present in only very small quantities in the lower 
atmosphere, since in the presence of moisture at ordinary temperatur{l8 
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ozone soon reverts to ordinary o:\.'y~en. Ozone is present in the 
stratosphere, since the extreme ultravIOlet radiation, such as there is 
every reason to believe is emitted by the sun, in passing through 
cold dry o:\.'ygcn converts much of it into ozone; and it has long 
appeared exceedingly probable that this substance must exist in 
appreciable quantities in the outer air (35, p. 88). The peculiar odor 
often noted after a storm is not that of ozone, but is due to nitrogen 
peroxide according to Humphreys. The quantity of ozone in the 
atmosphere is extremely small, usually 1 part in 1,000,000, and there 
is much more during the winter than during the summer (52, p. 13), 

Since ozone is practically absent in the lower atmosphere and 
since its amount is greater in winter than in summer, ozone could 
bear no relation to the behavior of insects. 

Only a few flights were made at times when thunderstorms were 
approaching, since flying conditions were unfavorable, in fact it 
was dangerous to fly. The air was never smooth on the surface, and 
was slightly rough to rough at all altitudes. Observations were made 
on these occasions to determine wbat effect lightning and thunder 
might have on the activity of insects in the air. It was found that 
the numbers of insects collected under such conditions were usuallv 
above the avernge. Insects were taken at all altitudes, from 200 
to 5,000 feet. Those especially abundant were aphids and lrafhoppers. 
Among the Coleoptera, staphylinids were noticeably abundant. 

It would be difficult to determine what effect lightning and thunder 
have in the actidty of insects. It is doubtful whet·her there is any 
dirt'ct rela.tion bet\\:een the numhrrs of insects tnkrIl in the upper all' 
and the electric state of the atmosphere when thunder'storms are 
imminent, since ot11rr conditions. ns wind, humidity, bnrometric 
pressure, and tempC'l'nturc, disturb insects. 

EFFECTS OF THE MISSISSIPPI RIVER FLOOD OF 1927 ON 
THE INSECT POPULATION OF THE AIR 

The (\xtrnsi \-e and c1l'strnctive floods in the ~fississippi Yalley during 
the spring and summer of U)2i are well remembered. The flooded 
aren. included an nlmost continuous strip in some places 30 miles in 
width nlong the Mississippi River reaching from New ~radrid, ~[o., 
to the Gulf of Mexico. 

The flood n.t Tnllulah, was caused by the hrrnking of Cabin Teal 
levee some 8 mill'S l10rtlwast of the town. on 1\fay 3, 192i, and the 
water coverrd the territory in and about Tnllulnh to a cll'pth of from 
1 to 15 feet (pI. 5, B). A part of the country opposite Tnllu1o,h on the 
:Mississippi si<\l' of the river wns not flooded, sincr the land is much 
higher, rspl'cially at Vicksburg. On thr Louisinna side thrre wns con
sidemble territory at Ln ke Proyicll'ncr, 28 milrs north of Tallulah, which 
was not oyerflowed. ~Iost of thr watrr had I"rcl'ded by August 1, 
although the lowlnnds alld ~wnmps wrre con.'red for seycrnl months 
longer. 

It is of importnnce to Imow whnt efl"l'ct thl'se flood conditions had 
on thl' ins('ct lifl' within the tcrritory COY(,]"l'd with watN. One of the 
most conspicuous eHects wns the. niigrn lion of ynst l1um bl'rs of nnts. 
Trees, shrublwry, !lJIC.l l'\'l'11 hous('s thnt protruded !thoyc til(' rushing 
currents of water formed plnc('s of rl'fugc for nnts. Oftl'n the ants, 
brin@:ing nlong 01('ir ('ggs, fornwd in a, hllll (It thl' top of tl plant, only 
to be destroyed as the wHters \\'nshed them away. 
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Practically everything in the path of the overflow was directly or 
indirectly affected. Considemble vegetation was destroyed, and 
much of it was covered with water for seveml months. Probably the 
majority of the adult winged insects escaped, but may species were 
prevented from feeding or depositing their eggs, and immature stages 
undoubtedly were killed, especially those forms near the ground. 

Many species became more abundant after the overflow, probably 
because of the destruction of their parasitic and predacious enemies. 
It has been observed by Coad (12) that certain insects becume abnor
mally abundnnt and injurious, and that in some CHses this illcrease in 
numbers and abnormul injury was noticed almost immediately nft('l· 
the wnter receded, while in others the effect was slowrr und lnstpd for 
several yenrs. The lnryae of the fall armyworm (La1Jhygmn jl'ug'i
perda) and the bollworm (lleliothis obsoleta) were exceedingly abundant 
and caused considerable dumage, becoming injurious inlll1edintely 
after the water receded. 

Other insects which WNe formerly injurious, such as the cotton 
aphid (Aphis g08s1/pii) und the cotton fleil hopper (psallus seriatus), 
were aftelward extl'pmdy scurce. The cotton aphid was scarce 
esppciaHy during 1928. The wild host plants of the cotton flea hopppr 
were killed, alld until these plunts were again established thi::: cotton 
pest did negligible damage. 

The boll weeyil was practically destroyPd in til(' flooded areu, but 
on smaH patches of isola ted cotton on protected pluces or high ridges 
the boll wee\'ils found refuge, nnd those places SNH'c1 ns nuch'i of 
rpinfpstation. Thp flood hud DO pfrect on the cotton leuf worm, since 
this insect migrutes into the cotton tcrritol-y. 

A number of flights wpre mndp over u non flooded urpu at ~'Innsfie1d, 
La., about 1fi5 miles Wl'st of Tallulah. This territory wus not com
parable with that of Tallulah, us it hnd a somewhat difrerent type of 
vegetation. It had been quite dry there during the summer und 
insects were accordingly scarce. 

For an exuct comparison seyen Jlights each wer(' mude over the 
flooded and non flooded territory at Tallulah during September 1927. 
The flooded territory consisted of an arcu udjacent to the Mississippi 
River find wus comparativl'ly narrow. It wus therefol"C possible for 
great Jlumbers of native insects to escape the rushing wat('rs. 

At the altitude of 200 feet over eight times u.s many insects were 
taken over the n0l1floodpd nrpa, us were eolleeted oyer the Jlooded 
territory. At altitudes of 1,000 to ;'),000 feet, 11 o\\'e \'e I·, the usually 
expected numbers wert' colll'cted. Ovp,· the flooded arNL pig-lit times 
us many insects were taken n.t 1,000 fe('t ns nt 200 fl'(,t. This defi
nitely shows a drift in of insects from lion flooded region. 

The insects rppr('sen ted in the' col1t'ctions u t 200 fr('t over the floodpd 
area were mostly thosl' of tht' fnrnilil's ChlOl·opidne, Dolichopodidae, 
and Ceratopogonic1ae of the Diptpm. A very fpw lpnfhoppers nnd 
plant lice were ulso tuken. 

The collections mack oyer tlw territory which 111l(1 flot heen flooded 
showed a definite increase in the numbers of fumilil's und sppeies taken. 
:Many more leafhoppeT's were ('ollr('t('d und largpr spl'('ios of Diptera 
were represented. ~Ji(,T'olepido[lt(\l'll, pnrnsitie JIYIll('1l0ptNu, Stu
phylinidae, and a few IIeteroptprn ,,'f'l"e also t u 1((,11. 

In the flights made over tho flooded arpu in thl' following Odober, 
the numbers taken greu,tly incroused at tho 200-foot ultit1lde. 
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As the water receded, vegetation grew again, and the difference in 
the collections became less noticeabl{' in both numbers and species 
taken over these localities. 

SEEDS COLLECTED IN THE UPPER AIR 

Numbel.'s of seeds were caught on the collecting screens. Un
fortunataly these were saved only during the last year (1931) of 
collecting, and acrordingly the collection is rather small. It shows, 
however, the comparative sizes of the few species of seeds represented 
and the height at which they were found. A list of the sneds caught 
on the screens and the altitude at wlJich they were drifting is given 
in table 15. 

TABLE 15.-Plant seeds caught by tlte collecting screens and lhe aitil11de at which 
found, Tallulah, La., 1931 

Collected nt altitudes of-

Family nnd species ' I Total 
200 500 l,{)(]() II 2.000 3,000 5.000 seed~ 
fcet fcct fcet (cet feet feetI I I 

Compositac: ,. !Number:'\'umbuixumberiNumber'Numb".rl,vumber!;::::
EupatDrium sp___________________________ ----·---1' J j' • _____ .. i • ____ .' +_______ '______.\ I 
Erigeron sp___________ • '-----------------.j 2 '.------ 1 1 I 3 -------- 7Circium tp (paIlPlls only} ______ . ________ .. 1 t .. _____ ., ________ •• ____ ....__ ..._._ ..____ 1 

SBII;;.O~~~~8 a>per (Llnuncus) -----------------1--------1, _______ _______· 1 '.------ .------'1 1 
Populu.! sp________•______________________ , 5 ________ 5 3 J ________ 14 

Gramineae: !
Pagpaium dilatatum POir__________..__ • __ 1 J •______• a 1 2 I 8 
Pa.,p,'·um url'illei. SleUd, ..____ ...________! 3 1 I i 3 1 1 16
PaspaLttm pubij10Tum Rupr.. ______________ ..... ______... ____ .... ______ .. J 1 2 
Panicum lm'iIlei Stcud ______ .._..________________ .. _..__ .1.. __ .. __ .__ . _____ ._______ 1 1 
Stlar!a proha~Iy genl~tI{ata (Lnm.) Beau,,_ 1 ---..--+.....--'---....-11.------- ---_____ 1 
Hordeum pU3l/1/Lrn ~utt..---·----------..l-------- -------T---..-t--..--- J ..---..- 1 

The seeds of Po]ndus sp. wore taken in June; Paspalum dilatatum, 
P. un:illei, and P. p1lbijlor1lm, f!'Om July to O(\tobel'; and the seeds of 
Erigeron sp. were collected throll~hout the yeaI'. The JJCight to which 
seeds of Popu.zu,Q sp. were taken IS, of course, to be attributed to their 
light weight, and their- "parachute" attachment in the shape of a 
pappus. Seeds are subject to much the snme conditions as insects, 
in so fal' as tlwir size, weight, and buoynw::y afe (loncerned. 

Tbe late A. S. HitcJlCOGk of the Bm'C'!tu of Pln.nt Industry, who 
identified the seeds of the grasses, considered the Jist to bp. ruther 
surpri~ing. He added: 

One would expect to find fluffy I'ceds like those of Andropogon virginicus. 
The two species of Pa8palll1n, P. dilllllllwn and P. 1lrllillei, are Ciliate-margined, 
but are rathcr heavy for such high flights. The abundanc(, of P. tlTvillei is note
worthy. This is an introd\lced species com mOll in SOIlW localities of Louisiana 
and adjacent States, but not widely distributed. That tll(' seed~ were all gatllercd 
in the region of Tallulah would be a fnct coordinated with the presence of Paspalum 
urvillei there. 

P. urrillei is a native of Brar.il, Uruguay, and Argeptina, having 
oeen introduced into tlH' United Stutes somo 40 Y('ars ago. This 
species was collerted at nltitlldes of 200 to 5,000 feet. 

lVfost of the serds wore taken when the UppCI' air was slightly rough 
to rough and when convection current'J were mther strong. For 
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example, on September 29, 1931, the air '.'vas from slightly rough to 
rough, and seeds of Paspalum urvillei and P. dilatatum were taken at 
all altitudes up to 5,000 feet. 

Plants, like insects, have become established in remote islands of the 
sea and in continents far distant from their original homes. Seeds 
are transported by birds and by water, but the majodty are probably 
carried in the upper ail' currents by the prevailing winds. 

COLLECTION OF INSECTS IN MEXICO 

In August 1928 a tlip was made to Mexico under the direction of 
B. R. Ooad, and F. A. Fenton, formerly of the Bureau of Entomology, 
to investigate the possibility of the migration of the pink bollworm 
by flight. Two airplanes, equipped with insect traps, were flown 
from Tallulah via EI Paso, Tex. After a week at EI Paso, and at 
Juarez, Mexico, in making the necessary customs arrangements to 
transfer the planes and equipment across the border, the planes 
landed in TlahullJilo, Durango, Mexico, on August 22, 1928. The 
pilots were accompanied by Lieut. Eduard Aldorsoro, Mexican escort 
pilot, and, through the courtesy of the Mexican Government Manuel 
Alcazar accompanied this entomological expedition as interpreter and 
official representative. 

The territory in which the .flights and studies were made is situated 
some 500 miles southeast of EI Paso and 200 miles south of the Big 
Bend section of Texas. The headquarters for this investigation were 
established on the hacienda of the Tlahualilo Agricultural & Ooloniza
tion 00., situated in the Laguna district of Durango and Ooahuila. 
The Laguna district was ideally located for the study of pink bollworm 
migration flights, since it is a desert reclaimed by irrigation and com
pletely surrounded by barren desert and equally barren mountains. 
Vegetation other than that grown by means of irrigation and cultiva
tion is scarce. Ootton is the prinCIpal crop and normally 75,000 to 
100,000 bales are produced annually. The pink bollworm has been 
present in this section since 1911, and the infestation and damage 
here are the highest on the North American Oontinent. 

It had been found that the fluctuations in the infestations of the 
pink bollworm in the Big Bend section of Texas were in proportion to 
the increase or decrease of infestation in the Laguna district, and it 
had been suggested that the moths from the Laguna district flew 
with the aid of the prevailing winds to the Big Bend section. In order 
to test the possibility of this source of infestation, a series of airplane 
flights were made over the Laguna district to determine whether any 
pink bollworm moths were uctually present in the upper air. 

Forty-four flights were made between August 27 and September 17, 
1928, at altitudes from near the surface to the height of 4,000 feet. 
No night flying was done except on a few occasions when the plane 
landed late in the evening. Thirty-one hours and twenty minutes 
were used in the actual collecting, in which tinle 1,294 insects were 
taken. Ten orders of insects were represented, including Epheme
roptera, Odonata, Thysanoptera, Heteroptera, H0l110ptera, Ooleop
tera, Neuroptera, Lepidoptera, Hymenoptera, and Diptera (table 16). 
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TABLE 16.-Insects collected by airplane in Tlahualilo, Durango, Mexico, in August 
. and September 1928, according to altitudes 

Oollected at altitudes of

~~~II----~--.---.--~--~---.--
Order, family, genus, and species I
sects 20 100 500 1,000 2,000 3,000 4,000 

taken feet feet feet feet feet feet feet 

--------------11----------------
Ephemeroptera: Nltm- Num- Nltm- Num- Num- Num- Yum- Num-

Baetldae: ber ber ber ber ber be r ber berCloeon sp___________________________________ _ 1 1 ___________________________________ _ 

Odonata: 2 ________________ __ 2 _________________ _
Undetermined species of the suborder Anisoptera.

Thysanoptera: 
Aeolothripidae: 4 ________________ __ 2 _____ _S/omatolhrips flavus Hood___________________ _ 

Thripidae:


Heliolhrips pha..eola Hood __________________ _ 15 4 2 2 2 
======== 

Heteropiera:
Cydnidae:A mneatus sp________________________ •_______ _ 1 _____________________________ _

2 

Pentatomldae: 


lvIecidea longula StaL______________________ _ 

Ooreidae: 
 2 1 _____________________________ _AufciuB impreaaicolliB StaL_________________ _ 
Neididae: 

Aknisus mu/lispinus (Ashmead) ____________ _ 

I,ygaeidae: 
 2 1 ______________________ __NusiUB californicus StaL ____________________ _ 3Nuslus ericae (Schilllng) _____________________ 4 6 5 ______ 1 1 _____ _Ii I ___________________________________ _Heracus ple~jus StaL____ _________________ _ 1 I ___________________________________ _Exptochiomera fusicornis (Stal) _____________ __ 1 

Tlngididae:


PieBma cinerea (Say) _______________________ __ 1
Coruthucha sp__________ __ _________________ _ 2 
Gargaphia irideacens Ohampion _____________ _ 5 


Miridae: 
 2 "________________ _Trigonotuius breviceps Jakowlef (adults) _____ _ 11 3 3 32 _________ _Trigonotvlus breviceps Jakowlef (nymphs) __ __ 8 2 4I ______ ______ ______ 1 _________________ _Potymerus basalis (Reuter) ________________ __ 

Adelphocoris rapidm (Say) __________________ _ 12 6 2 2 2 _________________ _


1 I ___________________________________ _ 
Chlamydatus sp_____________________________• 6 I 2 1 1 1 ___________ _ 
PlagionathuB sp_____________________________ _ 

I 1 _____________________________ _Leucopoecila albofasciala Reuter_____________ _ I ______ ______ ____ __ __ " ______ 1 ____ __Miridne (undetermined nymph) ___________ __ 7 2 2 _______________________ _Miridae (undetermined adults) ____________ __ 

TotaL_____ . ___ ______ ____ ________________ 85 2 ____ __
2i 20 18 6 

Homoptera:
Membrneidae:

Stic/ocephala festina (Say) ___________________ _ 

Oicadellidae: 
 1 ___________ _CicadeLla hieroglyphica (Say) ________________ _ ______ ______ ______ 1 __ . ______________ _Draewlacepha 10 sp______________________ • ___ _ I 8 2 6 I _________________ _ 

Xeslocephalus pulicarius Van Duzee_______ __ Ii 
Carneocephala nuda Nottingham _____________ 17 8 2 5 ______ ______ 1 1 
Platymetopius acutus (Say) _________________ _ 1
Deltocephollts sonorm Ball. ______.._________ _ 3 1 ----i· ----i- ----i- :::::= ::::::10Deltorephalus sp ___________________________ __ 1 I 1 ______ ______ 1 ____ __4 I I I _____ I ____ __Exit/anus obBcurinervis (Stlll) _______________ __ 4 ______ ______ ______ ______ 1 ___________ _Phlcpsiu., sp_______________________________ __ 1 
Acinopteru. angulatus Lawson_____________ __ 1
AcinopteruB sp______________________________ _ 1 ----i- ____ ~_ :::::: :::::: :::::: :::::: :::::=
1 ______________________ __"facrostelrs dil'iws (Uhler) _________________ __ 3 1 1 2 1 _________________ _
NeBoBleles neglectus (DeLong and Davldson)_ 12 5 4 

~;:r;;~~l::,;r,isp~::=:::::::::=::::::::::::::: 8 
1 ~ ----4- ----j- ----i- :::::: :::::: :::::: 

Cieadellidae, (undetermined adults) _______ __ 19 5 2 3 1 4 4 ____ __
1 2 1 _______________________ _Cieac\elJidae, (undetermined nymphs) ______ _ 4 


FuJgoridae:
(){arius aridu. BaIL_______________________ __ 10 3 1 ________________ __ 

IIficroledria aaperala Fowler________________ __ 

D'lphacodes con~imilia (Van Dllzee) ________ __ : _________ .__ ---'2' :::::: ~ :::::: 

Ddpharodes sp_______________________________ 1 __________ __ 


PsyllirJae:

][e/eropsulla lexana Crawford ______________ __ 2 
Trlozlnae, undetermined sp________________ __ 18 ~ ----ii- l ----5- ----5- :::::: :::::: 
Paratrioza cockerelli (Sulc) _________________ __ 102 9 23 17 20 23 4 ______ ______ 1 ______ I __________ __Paratrioza sp______________________________ __ 2Trioza sp__________________________________ __ 1 

1 ________________ • _________________ __ 

TotaL._______________________ _____ ______ 250 54 51 35 35 15 5 
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TABLE l6.-Insects collected by airplane in Tlahualilo, Durango, Mexico, in August 
and September 1928, according to altitudes-Continued 

Total Collected at altitudes of
in..Order, family, genus, and species sects 20 100 500 1,000 2,000 3,000 4,000 

taken feet feet feet feet feet feet feet 
--------------!I----------------
Coleoptera: Num-Num-Num-Num-Num-Num-Num-Num-

Carabidae: ber ber ber ber ber ber ber berMicra/opus sp______________________________ _ 1 ______ ______ 1 _______________________ _ 
Discoderl£s sp_______________________________ _ 1 1 ____________________________________ 
Bradl/cellus sp______________________________ _ 2 2 ___________________________________ _ 

Staphylinidae: 7 4 1 1 ______ 1 ___________ _ 
Platvstethus obuurus Sharp_________________ _ 
Platystethus americanus Erichson____________ _ 

6 2 2 ______ 2 _________________ _ 
stenus sp___________________________________ _ 1 ______ 1 _____________________________ _ 

1 1 ___________________________________ _ 
1 ______ ______ 1 _______________________ _ 

Athet.. sp ___________________________________ _ 1 1 _________________ _2 
Melyridae: 

1~~~~~~~~=============================== 

16 _______________________ _Col/ops punetufatus LeConte_______________ _ 35 12 7 

Anthicidae:
NOtOIUS sp__________________________________ _ 

Anthicus sp_________________________________ _ 5 

2 ~ ----2- ----i- :::::: :::::: :::::: :::::: 

Elateridae:Conoderus sp_______________________________ _ 1 _______________________ _ 

Elateridae, undetermined sp________________ _ ______ ______ ______ ______ 1 ____________ 

Throscidae:Throscus sp_________________________________ _ 1 _____ _ 1 _____ _ 1 _____ _3 
Mycetophagidae: 2 2 __________________________________ _Typhaea stereorea (Linnaeus) _______________ _ 
Lathridiidae:

]'felanophthatma Bubfusea Sharp_____________ _ 
Phalacri<1idae:Phalacrus sp________________________________ _ 

Tenebrionidae:Uloma sp___________________________________ _ 2 ______________________________
2 

Melandrydidae:Canifa sp___________________________________ _ 1 _____ _ 3 _____ _10 4 
Anobiidae: I _____________________________ _Lasioderma Berricorne (Fabricius) ___________ _ ______ ______ I _______________________ _Catora ma sp________________________________ _ 
Chrysomelidae:Babia sp____________________________________ _ I 1 _____________________________ _ 

Pachl/brachis sp_____________________________ _ 1 1 ______________________________ 
Monoria sp_________________________________ _ I I ______________________________ - ____ _ 
Diabrolica oiltata var________________________ _ I ______ ______ ______ I _________________ _ 
Diab,olica sp________________________________ _ 1 I ______________________________ ---- __ 
Epitriz paYOula auctorum ____________________ 6 2 ______ 1 2 ______ 1 _____ _ 
Epitriz SP ______________ ----------- -- _______ _ 1 ______ ______ ______ ______ ______ I _____ _ 
Chuetocnema sp ____________________________ _ 

1 
12 

Mylabridae: 

Longitarsus sp______________________________ _ i ------ ------ ----i- :::::: ----i- :::::: 

Acanthoscelides prosopiB (LeConte) __________ _ 12 4 
Curclilionidae:

Smioronl/I sp________________________________ 7 1 1 ______ 
Endalus sp ____________________________________2_____--_-_--_- _--_-_--_- _--_-_--_- _--_-_--_- _--_-_--_- _--_-_--_-

TotaL__________________________________ 136 53 27 31 11 9 1 

Neuroptera: 
Clirysopidae:Chrysopa externa Hagen______________________ 

ChrUBopa sp_________________________________ 
I ____________________________________ 

______ ______ ______ ______ 1 ___________ _ 
E,.moch'l/sa punctineroia (McLachlan)______ 2 3 _______________________ 

Lepidoptera: ======== 
Oracilarildae: I ____________Oracilariidae, undetermined sp_____________ _ 
Oelechildae: 7 4 I ______ 1 ______ 1 _____ _ 

Gn&rim08ehema sp__________________________ _ 1 ______ ______ ______ ______ 1 ____________ Pectinophora g08sIIPiel/a (Saunders) _________ _ 

Scythridae: I ______________________________Scuthris sp__________________________________ _ 
Hcliodinidae: 2 ___________ _ 1 __________________Hellodinidae, undetermined sp_____________ _ 
Olethrelltidae: I _____________________________ _Epibfema sOBana (Keareott) _________________ _ 
Pterophoridae: .

Pterophoridac, undetermined sp____________ _ 1 ___________________________________ _ 
Lycaenidac: 1 __________________IIemiarguB isola (Reaklrt) __________________ _ 
Satyridae:Satyridae, undetermined sp_________________ 1 1 __________________ ______ i ______ ______ 

Macrolepldoptera, undetermined sp______________ 1 1 ------ ------ ------ ______ 1______ ------
Lepidoptera, undetermined sp_____________________1___1_ = = = = = = 

TotaL___________________________________ 18 g 3 1 3 2 1 _____ _ 
===1========:11 
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TABLE 16.-Insects collected by airplane in Tlahualilo, Durango, Mexico, in August 
and September 1928, according to altitudes-Continued 

Collected at altitudes of-Total 

Order. family. genus. and species 
 In- 1--....-.----.---;--.--.-_ 

sects 20 100 500 1.000 2,000 3,000 4.000taken feet feet feet feet feet feet feet 
--------------1----------------
Hymenoptera:

Argidae: Num- Num- Num- Num- Num- Num- Num- Num-
Sttrictiphora (Le&ton) zabriskiei Webster andMally (females) __________________________ _ ber ber ber ber ber ber ber ber18 6 7 4 1 _________________ _ 
Sterictiphora (Leston) zabriskie! Webster and Mally (male) _____________________________ _ 


Braconidae: 

Microbracon nuperm (Cresson) _____________ _ 8 3 ______ ______ 1 2 2 _____ _
l\-Jicrobracon sp- ____________________________ _ 4 2 1 _______________________ _ 
Chelonus albobasilaris Ashmead_____________ _ 1 -----_ --____ ______ ______ ______ ______ 1
Cf>.elonUB sp---- _____________________________ _ 1 1 ___________________________________ _ 
ApanttitB sp--______________________________ _ 3 2 ______ ______ 1 _________________ _ 
BaBBUS sp------ _____________________________ _ 1 ______ ______ ______ 1 _________________ _ 
Euphoriana uniformes Gahan ________________ 1 ______ ______ ______ 1 _________________ _
Vipio sp____________________________________ _ 

1
Braconidae. undetermined sp------------___ _ 1Ichneumonidae:Muochorus sp______________________________ _ 


BceIJonldae:
Ttltnomus sp_______________________________ _ 
Scellonidae. undetermined sp--------_______ _ --__________ :::::: ----i- :::::: :::::: :::::: 

PlatJ,~:t:;.i!~::.e~p---- ___________________________ _ 1 _____ _ 
Cynlpidae:

Cynlpldae. undetermined sp-- _____________ _ 2 _____________________________ _
2

Callimonidae:Microdon/omaus sp_________________________ _ 

Chalcldldae: 


Chalcidldae. undetermined sp-----_________ _ 1 ______ ______ ______ 1 _________________ _ 
Spiwchalci8 sp ______________________________ _ 2 1 ______ ______ ______ ______ 1 

Eurytomidae:RUella sp- __________________________________ _ -- ____ --____ ______ 1 _________________ _
Burlltoma sp________________________________ _ -- ____ ----__ 1 _______________________ _ 

Encyrtldae:
Bothriothorax sp------ _______________________ _ 


Pteromalidae:
C!/rtollaBter sp---- ___________________________ _ 
Za/ropis sp- ________________________________ _ 1 


Pteromalldae. undetermined sp--------_____ _ 
2 

7 2 ~ ----2- :::::: :::::: ::::::Eniophidne:

Ttlrastichua sp---- __________________________ _ 1 _____ _ 
Eulophidae. undetermined sp------------ ___ _

Tlphlidae:Tiphia sp---- _______________________________ _ 

Formlcldae:
Ponera sp. (males) __________________________ _ 2 ___________ _ 1 ___________ _4Ponera sp. (females) ________________________ _ 1 1 _____ _ 1 ___________ _3 

1 
M onomorium sp____________________________ _ 

Bethylldae:
Bethylidae. undetermined sp--------_______ _ 3 1 __________________ 1 _____ _

Bpheeidae:
TTIiPaxliion carin/rons Fox (female) _________ _ 

Andrenidae: 
HalictuslillaiUS Say (female) ________________ _ 3 1 1 _______________________ _ 
Halictus pseudo/egularu Cockerell (females) __ 8 2 4 1 _________________ _ 
Halictus pruinosi/ormu Crawford___________ _ 5 2 2 _______________________ _ 
HalictuB (Chlori/lctus) sp-------- ____________ _Sphecodes sp________________________________ _ ~ ------ ----~_ :::::: ---T :::::: :::::: :::::: lIftWaodes pallidicincta CockereIL__________ _ 1 1 ____________________________________ 

1 1 _____________________________ _Andrenldae. undetermined sp--------------_
Apldae:

Apia melli/era Llnnaeus____________________ _ 1 ___________________________________ _ 
1 _____________________________ _Apold~a. undetennlned sp-----------------__ 

TotaL____ _____ ____ _____________________ --------------- 104 
26 34 18 14 5 5 2 = =====:rDlptera:

Culicidae: 
Chl;;,':r~:I~~e~P--y----------------------------- 3 ------ ------ ----.- .-----

Culicoides sp---------------__________________ 49 8 21 6 11 2 1 ----- ..Chironomus sp---------------------------____ 5 1 2 2 -- ..--- ------ ------Chlronomldae, undctennlned sp------------- 25 3 4 4 5 2 4 3Cecfdomyiidae: 2 _____________________________ _Cecldomyffdae, undetennlned sp____________ 2 
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TABLE 16.-InsecI8 collected by airplane in Tlahualilo, Durango, Mexico, in August 
and September 1928, according to altitude8-Continued 

Collected at altitudes of--Total 
Order, family, genus, and species In- I--~--~----~-~--~----~--

sects 
taken 20 100 liOO 1,000 2,000 3,000 4,000 

leet leet feet leet feet leet leet 

--------------------------1-- -------------
Diptero-Continued. Num-Num-Num-Num-Num-Num-NumJNum-

Bombyliidae: beT ber ber beT ber ber ber berPllth/ria sp 1 1 ______________________________ 
Geron sp____________________________________ _ 

_________________________________ _ 
2 ______ ______ 1 1 ___________ _ 

Scenopinldae:Scenopintu sp______________________________ _ 
11 2 7 1 ________________ __ 

Dolichopodldae:
Dohchopodldae, undetermined sp__________ _ 3 

2 __________ __ 

Empldldae:
Empidldae, undetermined sp______________ __ 1 ____ __ 

Phoridae: 
I Phorldae, undetermined sp________________ __ 2 _____________________________ _ 

Pipunculldae:,·1 Pipunculu& sp______________________________ _ 2 
llyrphldae:Svrphtu sp________________________________ __ 


Allourapta sp_______________________________ _ 11 ______ ______ I _______________________ _ 

Tozomerm sp______________________________ __ 7 2 4 ______ 1 ________________ __ 
},[e&OflTamma polita Say____________________ __ 1 1 __________________________________ __ 
}'[e&ouramma sp ___________________________ __ 3 2 1 ____________________ - .._ 

'Tac~r.;£~~~ae, undetermined sp________________ _ I 
Phorocera sp_______________________________ __ 2 2 __________________________________ __ 

'Sarcophagldae: 4 1 __________ __Sarcophagula ocddula (Fabriclus)__________ __ 
Muscidae: 1 __________ __

Haematobia frrUan& (Llnnaeus) ____________ __
Mtuca dome8lfca Llnnaeus_________________ __ 

.Anthomylidae: 1 ______________________________Anthomyiidae, undetermined sp __________ __ 
Helomyzldae: I ____________________________________Trinocelis /rontalia (Fallen) _______________ __

Trizaoceli. sp______________________________ __ ______ ______ ______ 1 __________________ 

Borborldae:Limo&ina sp_______________________________ __ 
1 1 ____ __ 1 ____ __Borboridae, undetermined sp________________ 6 

-<Jhyromyldae: 2 ______________________________Spilochroa ornata Johnson__________________ __ 3 
Sapromyzldae: I ___________ _Camplopro.opeUa Ilu/garia (Fitch) __________ __ 3Camplopro.opeUa sp_________________________ 1 
'Otitidae: 1 __________________________________ __Eu:r:e.la nolala 'Vledemann ________________ __

Chaelup8ia sp______________________________ __ 1 1 ______ 1 ______________________ __
2 

'Trypetidae:
Spilographa vitliuera Coquillett..___________ __ 2 __________ __ 2Ttphrllia sp _______________________________ __ 

1 ----i· ----i- ====== ===:::Trvpanea bi..l08a (Coquille!t) ______________ _ 7: ---iii- 1~ 19 2 111 5 
Sepsidae: 2 2 ___________________________________ _&p&i& sp_____________ -------------------___ _ 
Ephydrldac: 1 ______ ______ 1 _______________________ _ 

Philvuria/U8ieorni. Loew__________________ __ 9 4 1 3 1 ________________ __ 
TVPDp8llopa alra Loew ____________________ __ 

P&ilopa compla (Meigen) ___________________ _ 
4 4 ___________________________________ _ 
I ______ ______ ______ 1 ________________ __Ephydridae, undetermined sp_____________ __ 

Chloropidae:Hippe/ala sp________________________________ 5 2 1 I _________________ _ 
O.cintUa eozendix (Fitch)___________________ _ 2 2 ____________________________ __ 
OaefneUa sp________________________________ __ 1 ______ ._.___ ______ ______ 1 __________ : 
Chloropidae, undetermined sp______________ _ 3 2 ______ I ________________ __ 

Drosophilldae:Dro8ophlla sp_______________________________ _ 2 2 ___________________________________ _ I 
Agromyzidae: J ~. .jAuromvza sp________________________________ _ 6 2 ______ 1 1 1 _____ _ 

Cerodonla sp________________________________ _ 2 ______ ______ 1 I ________________ __ 
Dlptera, undetermined sp _____________________ __ 3 1 1 ______ 1 __________ •. _____ _ 

TotaL_________ ________ ___ ___ _______ ____ 274 68 76 42 17 13 4 
======== Unrecognizable Insects...___________...___________ ._ 397 176 104 78 32 7 ______ ' __"_ 

Orand totaL _______.._______ ..___ ............. 1,294 418 332 256/ 149 77 47 15 

Total flying time, mlnutes___ ....___.._____ • ___ ..____ ~350330 W 4W ~150m 

http:Eu:r:e.la
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The Thysanoptera comprised four of Stomatothrips fiavus Hood 
and 15 of Heliothrips phaseola Hood. Both species were collected at 
altitudes up to 4,000 feet. 

There were 85 Heteroptera taken, representing 7 families, 16 genera~ 
and 13 determined species. They were found at altitudes up to 3,000 
feet. The species taken were of more or less general distribution. 

The Homoptera comprised 250 specimens of 4 families, ~lem
bracidae, Cicadellidae, Fulgoridae, and Psyllidae; 19 genera; and 14 
determined species. 

There were 136 Coleoptera found representing 15 families, 31 
genera, and 9 determined species. One striped cucumber beetle (Dia
brotica vittata) was taken at 1,000 feet and six tobacco flea beetles 
(Epitrix par'U'Ula) were found at altitudes of from 20 to 3,000 feet. 
Twelve Acanthoscelide6 prosopis (Lec.) (Mylabridae) were found at alti
tudes of 20 to 2,000 feet. TIlls beetle is destructive to seeds of mes
quite, both in :Me:-..ico and in the United States. 

The Lepidoptera were represented by 18 specimens, including 8 
families and 3 determined species. Seven specimens of the pink 
bcllworm moth (Pectinophora gossypiella (Saund.)) were taken; four 
at 20 feet, one at 100 feet, one at 1,000 feet, and one at 3,000 feet. 

There were 104 specimens of Hymenoptera found, including 18 
families and 10 determined species. One Euphoriana uniformis Gahan 
was taken at 1,000 feet. This braconidis recorded in the United States 
National :Museum collections from nymphs and adults of Lygus 
pratensis. 

The Diptera comprised 274 specimens, representing 23 families, 33 
genera, and 14 determined spedes. There were 79 specimens of 
Chironomidae taken. Owing to the extensive irrigation system the 
clllronomids found breeding places. Five horn flies (llaematobia irri
tans L.) were taken at altitudes up to 2,000 feet. Tlus fly was especially 
troubl('some to the cattle and was abundant everywhere. One fly 
especially abundant in the collections was Tl'ypanea bisetosa (Coq.) 
(Trypetidae), of which 74 specimens were taken, some at all altitudes 
flown. 

As a whole the families and species represented in the upper-air· 
collections in :Mexiro were found to be much the same as those taken 
at Tallulah. There were, however, some decided differences in the 
numbers of specimens taken with reference to altitude and time of 
day. As was stated, the Laguna district is surrounded by mountains 
and a desert region, and the insects collected were those which for the 
most part came directly from this district. 

In order to make a more definite study of the insect population of 
the upper air, the flights were divided into the following four dhisions: 
Flights made at daybrellk, in the morning, in the afternoon, and at 
sunset. The collections made at daybreak showed a very heavy 
population at the lower altitudes, with a deeided decrease at altitudes 
above 500 feet. 

The morning flights, made between 8 a. m. and noon, showed a 
decrease in the numbers taken at 20 and 100 feet, but for altitudes 
above 100 feet the numbers increased greatly, with nearly twice the 
number taken at 500 feet as at 20 feet, and more were taken at 1,000 
feet than at 20 feet. 

In the afternoon the numbers of insects taken dropped off 
appreciably for all the altitudes. 
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At sunset the greatest numbers of insects collected during the day 
were taken at 20 feet. Insects were scarce at 500 and 1,000 feet, and 
no specimens were collected above 1,000 feet. 

Early in the morning or at daybreak, when the insects were very 
active, especially at the lower altitudes, the average temperature was· 
67° F., and convection had ceased. Later in the morning convection 
began, and the temperature increased to an averuge of 79°, the air 
becoming turbulent. The insects found close to the ground were 
carried upward, showing a great increase in the upper air at altitudes 
of 500 feet and above. Oonvection was decidedly strong during t.he· 
morning hours, and made flying difficult and hazardous at the very low 
altitudes. In the afternoon convection was not so strong, the tempera
ture rising to 84° on an average, and the numbers of insects decreasing 
rapidly, especially at the higher altitudes. At sundown there were 
almost no insects at the high altitudes, but there was a concentration 
of insects Ileal' the surface, when nocturnal insects became active. 
These changes in the insect population of the upper air were presented 
day after day with remarkable regularity. In the airplane collections, 
two pink bollworm moths were taken at 20 and 100 feet, respectively,. 
at dRybreak; two were found in the moming collections at 1,000 and 
3,000 feet, respectively; and three specimens were taken at 20 feet at 
sunset. These few specimens were collected at daybreak and sunset 
close to the ground, in the absence of convection, and at high altitudes· 
in the morning when convection is greatest. 

In this sectIOn of IVle'xico the prevailing 'winds are from the south 
or southeast, and any strong ground wind will also be from that. 
direction. Regardless of the direction of the ground wind the airplane 
at ] ,000 feet would always encounter winds f"om the south or south
east, becoming very strong at the' altitude of 3,000 feet. This same 
wind was encOlmtered as a strong he'ad wind by the pilots when flying 
to Tlahualilo, although it greatly aided the return flight. Thus it 
can be seen that inse'cts caught up by the violent convectional currents 
of the morning to the heights of 3,000 and 4,000 feet will be caught in 
tbe horizontal wind currents. 

It was also found, when collecting north or west of the Tlahualilo
prope'rt.v, eitlwr at the edge' of the cultivate'd area or over the desert,. 
that insects we're as abundant in the upper air as they were found to, 
be directly over the irrigate'd area, although, of course, there was no 
such concentration of inse'cts closo to the ground as was found over the 
cultivated area. 'When flying e'ast of the extreme southern area of the 
Laguna, however, where the prevailing wind was out of the desert few 
insects were taken at the higher altitudes. This is in contrast to the 
conditions in Louisiana, where insects aTe abundant in all directions 
'within the area flown. In the Laguna few insects were found above 
3,000 feet, whereas at Tallulah insects continued to be taken up to 
the height of 14,000 feet, and no doubt many of those found in the 
upper air directly over Tnllulah llfld been brought in from distant 
localities. 

The flights made at Tlahualilo, and all othN observations (41,47, 
54·), bear out the idea that flight with the aid of ail' CUrI'e'nts has been a. 
dominant factor in the distribution of the pink bollworm in the 
United States. 
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SOURCES OF INSECTS AND ROUTES OF MIGRATION 

One of the difficult things connected with a study of insects collected 
at some distance above the ground is the determination of the probable 
'Sources of the insects. Those taken at altitudes abo,'e 10,000 feet may 
have been in the air for dnys, carried in the preyailing winds and strong 
air currents from places hundreds of miles away. The record of a 
-collembolan Entomobyra cubensis Fols., taken at 3,000 feet, known 
only from Cuba, points to evidence of insects carried by air currents 
from distant points. However, where the territory over which flights 
are made is of a more or less homogeneous nature it is impossible to 
determine whether the specimens taken in any flight have had their 
origin in the territory immediately beneath or whether they have been 
<carried in for great distances by winds. There are fortunately certain 
areas in the United States where such studies might well be carried 
on. The insect fnuna of irrigated lands with their imported plants are 
usually accompanied by no inconsiderable populations of the pests 
and insects associated with those plnnts. These insects are often 
actual immigrants into the area and differ markedly from the native 
desert fauna of insects. Studies in such areas, then, both inside the 
-cultivated area and outside it, to find the extent of movement- of 
{}esert forms into, and emigrant forms out of, the irrigated area might
be of marked value. 

A project which should yield information of interest as well as of 
economic importance on this subject is the tracing of the flight of the 
~otton leaf worm moth (Alabama argillacea). It is known that 
argillacea does not overwinter in this country and that the moths 
migrate each season from the countries to the south, but no serious 
attempt has ever been made to find the nctual source of infestation or 
to trace the routes of flight taken. Airplane collecting flights made 
-during the probable time of migration would be of special interest. 
'These flights should be mnde nlong the Gulf const with the chance of 
-collecting any moths in flight from the Tropics. Flights should be 
made along the cons tal region of Cen trnl America and in the Carib
bean Sea between the ,Yest Indies and the northern coast line of South 
America. Kot only could important records of the flight of the cotton 
leaf worm moth be tftkrn but also records of other tropical economic 
insects such as the Mediterrnnean fruitfly, Mexican fruitfly, and pink
bollworm moth. 

In further studies of the flight and migration of insects in general it 
would be of considerable intrrest to collect insects in the upper air 
over bodies of water hundreds or thousands of miles from shore. 
-VYhen transoceanic ttir-passenger routes ftrc established and regular 
schedules flown f/"Om continent to continent, an excellent opportunity 
to make thrse collections mny be offered. 

Workers in other fields of science have hecome much interested 
in the study of upprr nir zones. On November ]2,1937, a group of 
scientists met under (be auspices of the Nationnl Hesrarch Council to 
consider t:IlC'se mn tters. From this merting tlwre rrsultr(\ 11 committee 
on aerobiology. It. is boprd that this nw('ting marks the beginning of 
a.n important strp in the ndvancrment of resenrch in the sludy of 
aerial disseminn tion of micro-organisms, viruses (insect transmitted), 
pollen, insects, and other objects. The Na,tional Hescnrch Council 
interdivisional committee on aerobiology hopes to establish a central 
laboratory which will assist in the fields of human, veterinary, and 
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plant pathology, industrial mycology, economic entomology, plant 
br!'leding and meteorology. 

Fred C. Meier, senior scientist, Division of Cooperative Extension,. 
Extension Service, United States Department of Agriculture, was· 
appointed chairman of this committee. Meier's work in collecting 
spores and micro-organisms with the cooperation of Charles A. 
Lindbergh and Albert W. Stevens, of the stratosphere flights, was out
standing and fitted him most advantngeously for directing the activities. 
in this new field of research. 5 

AIRCRAFT AS INSECT CARRIERS 

With the great numbers of nirplanes in use throughout the civilized 
world, numerous ways are oft·ered for insects to find shelter in the' 
cockpit, fuselage, or cabin of an airplane. 

Quarantine stations have been established for a number of years at 
the international airports ill the United States under the direction of 
the Bureau of Entomology and Plaut Quarnntine, cooperating with 
the Customs Bureau and the Public Health Service of the United States 
Treasury Department. During the TIscnl year 1935, 3,150 airplanes 
arriving from foreign countries nnd from Hawaii were inspected (71). 
A total of 916 interceptions of prohibited and restricted plant material 
were taken from airplanes. 

Immedia.tely after a passenger airliner nrrives, the pnssongers' 
baggage and the express are unloaded, nnd inspectors search for
quarantined material, filld at some ports clean the airplane with a light 
portable machine, very much like a yacuum cleaner, to get any insects 
t.hut might be in the dark corners or around the window jambs. 

During the 5 years of collecting insects in the upper air there were 
many times when insects were found in the cockpit or cabin of the 
airplane used. This was particularly noticeable during the spring 
and early fall months when insects were at their maximum abundance. 
Insects would fty into the lighted hangar at night and would often 
fall into the cockpit undernellth the lights. The next morning, when 
the airplane was taken out and flown, many of these insects still 
remained in the cockpit or back in the rcar fuselage. Often, when 
the airplane was high in the ail', and at a considerable disb1nce from 
the landing field, these insects would be seen flying out of the cockpit. 

To have kept a collection of the insects found in the cockpits and 
cabins of thp seyeral airplan('s used would have been a laborious UIlder
taking. Often numerous microlepidoptera, Noctuidae, eyen Alabama 
argillacea, Heliothis obsoleta, and Laphygma jruyi7)erda, would fly 
out when the motor was sta.rted, 01' be seen crawling into the parts of 
the fuselage where the draft from the prop('ller could not disturb 
them. 11any bectles, as cambids and staphylinicls, w('re alway!> 
to be found. LenJhoppers w('re common stoWtLWI1,Ys. vYasps were 
always to be £ear('d, for oft('n they built nests in the fuselage behind 
the seat; in fnet, mechanics working on the planes were often 
annoyed by wasps as the latter flew in and out, {md at one time the 
writer was stung on the ankle b.y a wasp while the airplane was f1yillg 
at a 5,000-foot altitude. It became an accepted part of the daily 

• 1'>[eler'5 tragic denth in tile 1lI·lnted Hawaii Clipper on July 2fl, 193R. will be a grent loss to sricnce, Ac
companying him on this /light was Enrl U, McKinley, delHl 01 the, School oll\[edidne, Ol'nr~l' 'Vashinslon 
UnIversIty, \\'nshlngton. D, C. Doth werccollel'ling pnthogensund allergens with n speclrl device in"entc,l 
hy Lindbergh. The writer hopes thut the work and study in this field 01 uerobiolOI()' will he curried on as 
first plnnned by Meier und his cOlllmittee. nnd thnt the inlerest and nctl,·ities in neroentomollJgy will 
continue and lurtber ad,'ance ways nnd means to study the dissellJinlltion oC insects In the air. 
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Toutine to clean a mud dauber's nest out of the air-speed tube, which 
projected underneath the wing. Invariably every day a mud dauber 
wasp filled this small air-speed tube with mud, which if not thoroughly 
.cleaned would interfere with the registering of the speed of the 
airplane. 

Mosquitoes find an excellent hiding place in the dark cockpit, and 
unless driven out by the air blast from the propeller, or by the pilot, 
remain therein while the airplane is in flight. 

It is not always easy for insects to fly out of the cockpit while the 
·airplane is in flight, since the great pressure of the air when the plane 
is flying upward forces them down on the floor of the cockpit. 

On several occasions insects flew into the airplane while it was 
flying. .A. specimen of Stictocephala jestina flew into the cockpit at 
the altitude of 2,000 feet and one at 4,000 feet. On one flight the 
writer flew through a swarm of chinch bugs at 2,000 feet, and several 
flew into the cockpit. 

With the new means for the dispersal and distribution of diseases 
.and dangerous insect pests offered by modern a.ir transportation, 
it is urgent that physid:1.Ds, health officers, a.nd medical and economic 
entomologists be ever ready and alert to cope with this situation. 

COLLECTING INSECTS IN THE UPPER AIR 

The actual work of collecting insects in the upper air in this country 
and abroad has been very limited. The following references given of 
such work are the only other ones which havp come under the atten
tion of the writer. ,Vhile the data of collections made from forest
lookout stations, mountaintops, and roofs of high buildings nrc of 
great interest and importance, only those col1{'ctions thnt haye 
been made in the fn>e air high aboye the surface of the em·th are given 
herewith. 

E. P. Felt made se,'eral flights using an insect trap attached to 
the lower wings of an airplane. A number of insects were taken in 
flights on August 30 I1ml 31, 1926. (22,23.) 

In 1927 Felt nnd Chamberlain (25) used traps on various types of 
kites for the purpose of demonstrating possibilities of capturing insects 
in the upper air. 

In 1931 and 1932 T. T. Terrell, of the Division of Forest Insect 
Investigations, of this Burenu, made collections using airplane insect 
traps as designed hy the write!'. ExposuT'PS 'were made as high as 
13,000 feet, but without results at the very high nJtihldes. DipteJ'fl, 
and HymenopteJ'l1 were tn,ken up 1:0 9,600 feet. TIle flights were 
made to study the flight arth"ities of the mountain pine beetle (Den
droctonw; monlicolac Hopk.). In HJ33 the standard Weather Bureau 
kites were used in !vIontnna, 7 miles southwest of Dillon, in the open 
plains between the Ben,verhead ltnd :Maruson National Forests. 
Eight successful kite flights were made as high as 8,000 feet above 
the groutld. SeveJ'l11 bark beetles were taken, but none of the m01ill
tnin pine beetle. 

Flights were made by Collins f1.nd Bakel' (15), of the Burenu of En
tomology, at :Melrose Highlands, ovc!' n, s{'ction of sou then-stern 
Massachusetts that was heavily infested with the gypsy moth. In 
1932 tho airplane insect traps as designed hy tile writer, with ceI·tnin 
modificn.tions by Collins and Baker, were used for the flights. In 
1933 a different type of airplane insect trap was used designed by 

http:physid:1.Ds
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Karl O. Lange, and installed on an airplane (15, p. 325). The flights 
were made to study the distribution of the gypsy moth larvae, fiS dis
cussed on page 91. 

In June 1932 several flights were made in Honolulu, using the 
airplane insect traps, with a modif!cation to accommoda.te them for 
the type of airplane used. The flights consisted of 6 hours' flying 
time, and were made at elevations from 50 to 1,800 feet. No mos
quitoes were taken, find the conclusion of the Honolulu health au
thorities was that mosquitoes do not fly over the mountains into the 
city of Honolulu. Obviously it is not good science to make such a 
conclusion in view of the brief time given to the work. Also the three 
species of mosquitoes represented in Honolulu arc essentially do
mestic or house mosquitoes, and are not migratory species, and thus 
a!e not expected to make extensive flights or be caught in the upper 
11.11'. 

Lucien Berla.nd, of the .M USelUll Xational D'Historie NatureIIe, 
Paris, was the first European entomologist to ha,\'e used an airplane 
to collect insects in the upper air. The collections were made in 
1934 with specially devised nets attached to the wings and con trolled 
from the cockpit. Dr. Berland made 1111111)' flights coJlecting con
siderable material, representing the orders Collembola, Thysanoptera, 
Hemiptero" Homopteru, Psocoptem, Coleoptem, Hymenoptera, and 
Dip tern.. Collemholn. were to,ken as high as 2,000 111, H,nel Hemiptera, 
Homoptera, Hlld Diptem at 2,500 Ill. The Hjghts were made near 
Paris (5,6,7). 

Jean Larribere, accoucheur c I'H6pital d'Oran, made a number of 
flights at Oran, Algeria (north Africa) I using the Berland airplane 
insect nets. He collected a number of insects. 

Father Le P. Poidebard used nets 011 airplanes to collect insects 
while making archaeological surveys in Beymouth, Asia ~linor. 

J. A. Freeman of London, who was a student in Cornell Uniyersity 
during 1937, made collections of insects in the upper ail' using kites. 
This work was done along the Great Lakes in Canada. 

In England Freeman worked under the direction of A. C. Hardy, 
,of the Depitrtment of Zoology and Oceanography, Uniyersity College, 
Hull, making a special study of insect drift. Nets were used on the 
300-foot masts of Illal'ge wireless station. This work was done between 
1932 and ] 935. Freeman also used specially constructed kites for 
collecting, whereby samples could be obtained at gh'en altitudes. 

Hardy and ~[jlne (31) studied the drift of insects over the North 
Sea in 1936. They used collecting nets flown either from the mast
head or kites flown from the ship. Considerable data werc collected 
,as discussed on page 110. 

SUMMARY 

Collecting insects in the air by means of special traps fitt{'d to the 
wings of variolls types of airplanes was accomplished during the 
5-year period from August 1926 to October 1931. During this period 
the traps were in opemtion for 1,007 hours in 1,314 flights at Tallulah, 
La., and 44 flights at 'I'lahuaIilo, Dumngo, Mexico. 

There were 30,033 specimens of insects and s{liders taken itt alti
tudes mnging from 20 to 15,000 feet. Specimens were tllken in every 
month of the year. They were caught most abundantly in May, per 
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10 minutes of flying time, and in fewest numbers in January and 
December. 

Eighteen orders of insects and the orders of spiders and mites were 
collected. There were represented in the Louisiana collections, 216 
families, 824 genera, 4 new genera, 700 species, and 24 new species. 
The order Diptera was the most abundant order in the air, and 
nearly three times as many specimens were taken as of any other 
order. Coleoptera followed next after Diptera in the numbers taken. 

Homoptera and Hymenoptera were taken at 14,000 feet, the 
highest altitude at which insects were found. The highest altitude 
at which any specimen was taken was 15,000 feet, at which a spider 
was caugh t. 

The numbers of insects taken at different altitudes in 10 minutes 
of collecting in the daytime were as follows: At 200 feet, 13.03 speci
mens; 1,000 feet, 4.70; 2,000 feet, 2.41; 3,000 feet, 1.35; and 5,000 
feet, 0.64 specimens. For the night collections the figures are: At 
500 feet, 15.31 specimens; 1,000 feet, 5.73; 2,000 feet, 2.52; 3,000 feet, 
1.11; und 5,000 feet, 0.89 specimens. 

Of the Aruneida, 1,461 specimens were taken, chiefly in November 
and up to 15,000 feet altitude. The Heteroptera ·were taken up to 
11,000 feet, with the greatest number in October, 1,259 in all being 
captured. There were 3,934 Homoptera caught, chiefly in November 
and as high as 14,000 feet. The Coleoptera were most abundant in 
:March, and 4,420 were caught, the greatest altitude at which auy 
were taken being 12,000 feet. The Hymenoptera and Dipterfi were 
most abundant in MfiY and both were tfiken as high as 14,000 feet, 
and 2,947 Hymenoptera and 11,304 Diptern. were taken during the
airplfine flights. 

The size, weigh t, and buoyancy of an insect contributes directly 
to the height to which it may be carried by air currents. Of the
Homoptem, numhers of the smull species of Cicficlellidue, FlIlgoridue, 
Psyllidue, and Aphiidae were taken up to 14,000 feet. These are 
wefiker fliers of small size but of comparatively large wing expanse. 
Many sp('('ies of the other orders represented at high ultitudes were 
also sl11fill insect;; 

Kuml)('fs of adults, nymphs, find Im'vae of ·wingless forms of insects 
and mites WNO collected in the upper air at altitudes ns high fiS 
14,000 feet and a spider at 15,000 fe('t. These wingless forms fire ull 
at the romplC'te mercy of the upper nir currents. 

Them is much C'vidence to support the conclusion that mfiny of the 
insects takC'l1 in the upper air were alive at the timc they were col
lected. :Mnny sp('cimens were fili,'e when removed from the srrC'ens. 
Among the most interesting of these was one mosquito, Aedes re:rans, 
and a rirndC'llid, (JraphocephalcL rel'sllta, tfikC'n ali,'c at 5,000 feet; a 
coC'cinellid, ('olerm/cgmeL jloridann, at 6,000 feet; nn aphid at 7,000 
feet; and a small del'lllestid lan'a" Tl'o{jorierma sp., at 9,000 feet. 

The rC'la tive distribu tion and fl.bundance of insects in the air de
pend on the weather conditions preceding and at the time of observa
tion. 

TC'mpNature WfiS undoubtC'dly the most important factor regulating 
the llumbC'rs of insC'cts to be found in thc air at nny givC'n time. The
optimum rnngo wns from 75° to 79° F., surface LC'mpernture. DC'w 
point and vapor pressure wcre found to he more cOlweniC'nt critl'l'in 
than reln,tive humidity or absolute humidity for expressing Lhe r('lfi
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tion of moisture in the air to the number of insects collected. 1tlost 
insects were collected when the surface dew point was from 60° to 
64°. Spiders were taken in greater numbers at the lower dew points 
of 35° to 39°. 

The numbers of insects taken followed closely the differences in the 
surface vapor pressure. The apparent vapor-pressure effect is un
doubtedly not due to vapor pressure itself, but to the temperature 
effect upon the insects, which varies to a definite degree with and in 
the same direction as does in general its efl'ect upon vapor pressure. 

Barometric pressure showed some possible relation to the numbers 
of insects in the upper air. :Nlore insects were taken at pressures of 
29.85 to 29.89 inches, the numbers collected decreasing with variation 
therefrom. Spiders were collected mostly at the high barometric 
pressure of 30.30. (The usual normal barometric pressure at Tallulah, 
La., is from 30.00 to 30.15 inches.) 

'rhe intensity of ail' currents is a great factor in the distribution and 
dispersal of insects. Most insects were taken at the lower altitudes 
when the surface wind yelocity was from 5 to 6 miles per hour, and 
fewest when it was calm. 

The direction of the wind has influeDced to a great extent the migra
tions of insects. In the airplane ilights at Tallulah it was found that 
the greatest numbers of insects were taken when the surface wind 
direction was from the north-northeast, southeast, or southwest. 
Some insects wpre apparently moving with the wind during the spring 
and summer when the surface prevailing winds were from a southerly 
direction, and again ,dth the wind from a northerly direction in the 
fall. 

Convection and turbulpnce play an important role in determining 
the insect population in the upper air. At the altitude of 200 feet 
more insects WNe taken when the air was smooth. At 1,000 feet and 
up to 5,000 feet more insects were taken when the air was rough or 
slightly rough. As the air became rougher greater numbers of insects 
were found proportionntely at the higher levels. When insects are in 
smooth air and cnught in strong ascending and horizontal currents of 
air they will be carried upward. 

It was found thnt from 200 to 5,000 feet more insects were collected 
during the time from dnybreak to sunrise than during the hours from 
8 a. m. to nOOIl. At sunset the maximum numbers of insects are 
found. At that time mfLny crepuscular and night-flying insects are 
becoming active, and together with the day forms there is an accumu
lation of insects. 

The intensity of the light, ,,,ith temperature, humidity, and evapora
tion, as well as other meteorological factors, are directly affected by the 
cloudiness of the sky. The greatest numbers of insects were taken on 
days and nights whell the sky was partly cloudy. Spiders were taken 
in greater numbers on clear days, the numbers diminishing as the sky 
increased in cloudiness. 

'Yhen flights for collecting insects were made shortly before and 
after dark, it was found that almost twice as many insects were taken 
before dark as after dark. 

\\Then the collections were made on moonlight nights and very dark 
nights, it was found that more insects were taken on moonlight nights 
than on nights when the moon was not shining. 'Yhile the difference 
was not great, yet there appeared to be a tendency for insects to be 
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more active in the upper air on nights when there was considerable 
moonlight. 	 . 

Precipitation had a definite effect on the numbers and species of 
insects found in the air. A rain after a long period of drought caused 
an increase in insect activity, and insects were taken in greater num
bers in the upper air at such times. At times wheD precipitation was 
excessive and temperatures low, insects dropped to minimum numbers. 

It was noted that the electric state of the atmosphere at times of 
thunderstorms apparently increased the numbers of insects collected 
to above the average. 

Numbers of seeds were found in the upper air at altitudes of 200 to 
5,000 feet. They belonged to the families Compositae, Salicaceae, 
and Gramineae. The seeds were usually taken on flights when the 
upper air was slightly rough to rough from convection currents. 
Seeds are subject to the same conditions as insects in so far as their 
size, weight, and buoyancy are concerned. 

Flights made over the flooded area of 1927 at Tallulah showed 
definitely that fewer insects were in the air at the lower altitudes. 
Howe\'er the numbers taken at 1,000 feet 1111(1 above were approxi
mately the same as over nonflooded territory, indicating that insects 
flew or drifted in. 

In the airplane collections of insects in }.[exico the pink bollworm 
moth was found as high as 3,000 feet. This and other studies all in
dicate that the pink bollworm moths Ilre cllrried in the upper air cur
rents for cOllsidern.bl(' distances. 

}'lodem nircrnft oCfer a new SOUTce of danger in the dispersal and 
distribution of diseuses and dangerous insect pests. During the 5 
yeaTS of flying to collect insects, lllllny insects were found in the cock
pits of the planes used, ('\'en during flight. 
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