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COLLECTING INSECTS BY AIRPLANE, WITH 

SPECIAL REFERENCE TO DISPERSAL OF 


THE POTATO LEAFHOPPER 1 


• 


• 


• 


Perry A. Glick, 


Entomology Research Division, Agricultural 

Research Service z 


The annual spring appearance of the potato leafhopper 
(Empoasca fabae Harris) in the Northern States has caused 
much concern among agriculturists. Medler (1957) reported 
that the insect was not present in the North-Central States 
early in the spring but appeared each year as a migrant in 
April and May. He also found that high populations occurred 
in Florida and the Gulf States during March and April, and 
indicated the need for deterr:dning the routes and methods 
of migration from this source. To obtain further information, 
insect-collecting flights were made during t957 in certain 
Southern and North-Central States. Records were made of 
other insects and spiders collected when their condition 
permitted identification. 

AREA COVERED 

Insect-collecting flights were made in sections of five 
States, extending from northeastern Louisiana into Missis­
sippi, Arkansas, northern Illinois, and Indiana (fig. 1). Of 
52 flights, 20 were made in the Louisiana-Mississippi­
Arkansas area during the period May 8-16. Sixteen of thf!se 
flights were round trips from Tallulah, La., and covered 
areas north along the Mississippi River to Greenville, Miss., 
or west to Monroe, La. Four were round trips from Helena, 
Ark., to West Memphis, Ark. In the Illinois-Indiana area, 
32 nights were made from May 18 to June 4. Except for two 
flights from Highland, Ill., all of these northern flights were 
made from Urbana, and covered areas west to Lincoln and 
Peoria, north to Chicago and Gary, and southeast to Vincennes, 
Ind. Insect-collecting traps were exposed at various altitudes 
for periods of time a" snown in table 1. 

1 A contriblltion ttl the N(,l"rl1-Cemra! Regional (-ollperativc Project !>iC-2!l, Mi~rathlO of 
the Potato Leanlopper and Its Causes. 

Z In cooperation \~ith the Illinois Natural IIlstory Survey Division. MOSlOf the Itlsect 
L1eterminations were made by taxonomists of the Emomolugy Research DiviSion • 
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Figure 1.--Map with shaded areas imlicating :ocalities in which scheduled flights 
were made. 
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TABLE 1. --Insect abundance at. various altitudes as indicated by the number taken per 10 minutes 

IJ;uisinna.-Mississippi arca :111n015-IndIan..'t arcs. 

• 


• 


• 

Altitudt! 
tf..:et) 

Flj'iruJ 
timt..· !n 
::t!nut.... s 

Ntllll.bar of !ost!cts taken 

Total 
Av~raga per 
10 minut·,s 

flyiT1!; 
tim'.-~ in 
minute!:! 

Ul.1mber or insects t.aken 

Tctal 
Average per 
ID m.ml.tes 

100.. '" •••••••••.••..•••.• 18 J" 20.6 

.:OG....................... . 27tl 28~ 10.4 1.<5 5,e !2.d 

500••.•••••••••• 0 •••••••••• ;3 5.6 j;~t~ j"t:­ 1.4-

1,OOC·...................... .. It~ ~.9 7 "'~ 52R ['.6 

2,000 .•••.•••••.••...•••..•.• lth I. •• i"30 .c.?r~ ~.l 

3,000....................... . 40 2.4 :3/.5 ..': ... 
:::::::::::::::::::::::::::1 :22 

:J 

).1 

... :J 

btJ 0 

I 
0 

COLLECTION METHOD 

The insect-collecting traps used on the airplane were 
designed by C. N. Husman. 3 Two traps were used, one on 
each side of the plane cabin. Each trap was a net (l4-rnesh 
Dacron netting) similar in shape to a conventional sweep 
net. The nets were 25 inches long and had a mouth area of 
I 1/2 square feet. They were fastened with snaps to ferrules 
inserted in grooves on steel tracks, which extended 57 inches 
from the fuselage {fig. 2}. The upper and lower tracks were 
13 inches apart at their extremity, but converged as they 
extended into the plane cabin. The nets could be reeled in 
and out of the plane by means of a steel cable controlled by 
a handcrank. within the cabin. Following exposure, the nets 
were reeled in and replaced. Each net was labeled as to 
time of exposure and altitude. rolled up to prevent the in­
sects from escaping, and stored in a compartment in the 
plane cabin. At the conclusion of each flight the nets were 
carefully examined and the insects removed. The cruising 
speed of the plane, a Piper Cub PA-12 Super Cruiser, was 
approximately 50 m.p.h. 

INSECTS COLLECTED 

Insect abundance at various altitudes, as indico.ted by the 
number taken per la-minute exposure of the collecting 
traps, is shown ir. table 1. Collections from all areas flown 
included 11 orders of insects, and the orders of spiders and 
mites {table 2}. A total of 2,528 specimens were taken, 
representing 94 known families, 202 genera, and 123 identi-
Hable species, including 3 new species (table 3). 

3 Supervisory equipment specialist, AnimaJ Disease Eradicatioll Divisilln, Agricultll raj 
Research Service. 
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Figure 2. --Insect trap in position on plane; steel tracks extend from rear of cabin to struts 

of plane, with net in collecting position at end of track:;. 


TABLE 2. --Numbers of insects, spiders, and mites collected by airplane, May 8 to June 4; 1957 

• 
Is::Jpt\,;:-a ..................................... ~ •••• 

r'SC::cp.t··ra..................................... . 

:ri'Jhopt.:;.-'r'l .................................... . 

':'hygan(.;p:~·rrj....................................... . 

Hemiptera•••• _••••••••••••••••• , ••••••••••••••• 

Hcmopr.·~r'1•••.•••••••••••••••••• _............... . 
 ... ~ 

COlec.pt.cr:'l ...................................... : 

Lepldopter<l....................................... . 

H:r.ncncp~·'r'l. ••••••••••• '0' ••••••••••••••••••••• _ •• 

Diptera••••••••..• _•••••..••••....••••••..•. _•• 
'----~.--'-- ..-.---~-~-. 

-:crta1..~ •..•.•••••..• ==,;;';"5..~'=T=~,=:-,o~"'~=-.F='::":;=--"~=",,,,=~~==0 •••••••••••••• 0 ••• 0 ••• 0. 

I!nre~·<i~rJ'.Z·lt.l·' i!'.!>., ~ ':J. '" ••••.•••••••••• ~ •••••• :.-'< 

'JI'!l!",,! ~ .. "·t: •••..•... '0 ...................... I ... :1 


The flights in the Louisiana-Mississippi-Arktlnsas area 
were made a week earlier than those in the Illinois -Indiana 
area. An average of 6.7 insects were collected per 10 
minutes of flying time in the Illinois-Indiana area compared 
with 5.9 insects in the Louisiana-Mississippi-Arkansas 
area. Of the total specilnens collected, 33 percent were un­
recognizable, as compared to only 6 to 10 percent unrecog- • 
nizable in traps used in the earlier flights (Glick 1939, 1957). . 

During the period of these flights, temperatures were 
higher in Louisiana, Mississippi, and Arkansas {southern 
area} than in Illinois and Indiana {northern area}. In the 
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TABLE 3. --Numbers of Insects, spiders, and mites collected by airplane at various altitudes, May 
8 to June 4, 1957 

tcu!a1:lltl~-J.tluu tus1ppt­ IllinoiS-IndiWUl
Arknntlus 

OrderJ Cumily, Henus, and sp.!c:ics 
AltttUi1t:! AltHud~}.\1mbcr 

• 

(feet) (rcet) 


AlL\!IEJDA (spiders): 
Argiopidnc: 

Undet. "p. (imm.) ............................. . 2,COO 

Epeiridse: 
Ep:~irn sp•••••••••••••••••••••••••••••••••••••• 2,COO 
Undet.. up•••••••••••••••••••••••••••••••••••••• 2,000 

t.inyphHdne: 
Undo<. sp..................................... . 1,000 1 

I~cosidne: 
Undo•••p .................................... .. j,COO 


Mlcryphnntldne: 
Undct. sp•••••••••••••••••••••••••••••••••••••• 

::.nltlcldn.: 
sao~:t~P~p::::::::::::::::::::::::::::::::::::: : 500 

3,COO 
T~trngnn thJ.dnt': 

Undet. gp••••••••••••.•••••••••••••••.•.••••••• '00 

Theridlosomn t.id3t': 
Und,· •• $p..................................... . .tOO 

~nlerldlldtle :. 
UndeL••p. (fmm.) ............................. . 2,000 

Thocdoidne :­
.MisUl:nenn vlltin (,'lcr"k'j •••••••••••••••••••••••• 2ao 
~8p ••••••••••••••••••• """"""""""" 

Unde'. family .................................... 1 ,.X.>I 2ao 

!OG } 500 

• 
1,000 2 1,000 
c,OOQ 2,000" 

),000 ", J,ocx..;
! 4,Gtli 

A':ARDIA (mlte.l : II 
Pnrnsit.idae; , 

fJarnslt.us: sp•••••.•••.•..••••.••••••••••••.•••• 1 2 ,COO 

';Ou.D.!!lO!.A: I 

Undet. np•••••••••••••••••••••••• ~.......... ••••• ~,~lOO 1 


JS01'r:R.A: 
IUlJ :1ot.~rmi ~id!H': 

Rct.i.::uHti!nn~!J vir5!inizulJ (.Dnnks 1 

l'JUCOPT£RA: 
lIichesl1lidJlt:': 
~~(An..r!;n) ••••••••••••••• I 

lAc.hesUln nubi11.s (Aaron) (r~lt.· J ............. 
I 
Cn(!I!il'1tdue: 

~ap ••••••••••••••••••••••••••••••••••• 1,U<.J{J 


UposccUdne: 

LlpoG~elis (~j ap••••••••.••••.•••••••••• 


TRICIIOPT£RA: 

1~::~::······································1 
rElU:lJlWrrr.l: 
'U>rJpidne: 


FrnnkUnlella rusen (lUnda) 

( w1ht1cd female) .............................. . ;00 


F'ranklInicllu ftuJC"n (!linds 1 


• 

( winged "aler:-:::-.......................... .. 


Undct.. up. (larvn ~ ••••••••••••••••• ~ ••••••••••• 

TUB ULI FEllA: 

ft11n('-othr!pldn(": 


Elnphror..hrie t.uhl-'rculntlul (Ib¢d 
(wlnt;pd reQnl~) .............................. . 


!lumber 

1 

Z 
1 
1 

1 

3 
C 

i:lnphrothripD flnvlp?6 (tOOl} 
(winged female).... ....... ................... !.,OCO 
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TABLE 3. --Continued 

lDuisinna-Mississippl­ Illinois-Indiana
.Arkansas 

Order, family" genus, and species 
.Altitude .AltitudeNumber Nu:nber(feet) (feet) 

HMPrEl!A: 
Pentlltomidae: 
~ spinifrons (ray) .................... . 200 1 

Ccr1ltelaenn pulicart (Germ.) ............... .. 200 1 

Cor1melaena ovalls Hussey) ................... . 200 I 
 •

500 1 

1,000 1 


Geotocus robU!ltus (Uhl.r) ••••••••••••••••••••• 1 


lNgaeidae: 
Bllssus leucooterus (Scy} ................•.... 500 3 


1,000 :l 

2,C()Q 1 


~ engustatus Stal....•••...... ••••••••••• 500 I ­o 

2,000 I 


Ischncdemus falieus {Say) ..................... . 200 1 

~ bicrucis (:JtJ:I~ • ••••••• 0 200 1 


Pieamidae: 
Pi.sma cine",. (.-;a;rl ••.•••••••••••••••.••••••• 200 


Tingidae: 
Co;:ythu~ha eelt!dis O. &. D................... . 


An thocoridae: 

Orius insidioeus t'Ct:y} •••••••••••••••••••••••• l,OOC 2 


Z,OC() 2 


Miridae: 
~ linea1arls (i'. d" il.) 

. {4th instar} ............................... . 2,OOC 


Chlam;rdn'tus ass~~!.a:'us (Uhler) ................ . 200 1 

~~lanatrichus flaV05tmrSus {;:';nhlter&) ••••••••• 200 1 


:aldidae: 

Uicracanthin ~ Drake & Charc::m......... . 


So.ldtil. pallipes (remale' .................... . 
 •H(J.!(JPrEl!A: 
.'.~mbracidae : 


Micrutalis calva {.;.:ay! .•...................... 200 


Cicruiellldnc: 
.lceratW,alli. uh1en V. D•••••••••••••.••••••• 2,000 

Aceratngallia op:::7••....•.•••..........••.•. 1,000 200 1 

~_g?nstri~ta 1. t. (r~'~l·~: ..•.••.•.•.•• SCO 1 

De~tocephalU3 ap. !l..'rlet .............•......... 1,000 

~~reL. (female) ............. . lJO :$,;:x)(} 1 


4,l-m 
?;;po..c. erigeron DeL. (=le' ................ . ~IJCXJ 


~~ (Harr.) (mnle-j •.....••.•.....•• ~~ ....,_~V 1 

~~ (Harr.) (remale) ............... . cOO ~oo 4 


IJOUC 500 , 

.(;/~ 1.. 'OCO 7 

4,000 1 :.000 2 


Ebpoasca sp. (male) .......................... . <00 

fbpoasea sp. (female) ................•........ '1000 

~sp. (so.1) ...••..•.......••....•.... ~W 

Ex!tianus ext tlosUS (11h1.' (male) ............ . 2,000 

ExitinnuB ~ (U!ll.) (fecala' •••••.••••• 4,000 

Gr8i1DeIfa nigriCroruJ (forbes j • ••••••••••••••• ~,,')OIJ 1 

Latalus ap•.••.•.••........•••...•.•...•...... ~OO 

~elt!s sp. (fe!:lale} .................... '.. 

~sp •••••••••••••••••••••••••••••••••• I,OOC 

OncotlC-tepin undntn ~fab. ~ (remale> ........... . 5C() 

~ Btriatus (1.) (male) ............ . ",,:>-; 1 

Psammotettlx strlatus {:.) (femal~' ••••••••••• .C:c 1 

Typhlocybinae sp. unde!'. ...................... . ~OO 1 

UncIet. sp. (remIe; •••••••••••••••••••••••.••• ;;;:iC I 


FUlgoroidca: 
DHphaeidlli __ : 


~lphncodes Daaivitta (V.D. J (z:mlt~j ••••••••.•• ~';.,(~ 2 

D::-Iphnc:odes llcttei eV.::'. i {malt·i .........•• ... :10 1 

D:!lphncodes 'PUCI(tl V. D.:- (:mal~ j .. ........... . 1 .<'<. 

Delphacodes Gp. ,mall;: I •••••••••••••••••••••••• 


~lphacode6 gpo (fc-C1t1l(·:, .•...••......•...••••• ,,-,!'I 
 •;: 

1 


(c or.:.inuoo) 

- 6 ­



TABLE 3. --Continued 

touiDinnn-Mississlppi­ Illinois-Indiana
Arkansns 

Order, family, genus, and spc!!lcs 
Altitud~ Altitude 
(r,'.~) (l'~et) 

• 


• 


• 


HaJ.oPTERA: (contina"d\ 
Dclphncldne sp. undet-. (r"!:Itlh j •••••••••••••••• 

Uburnlella ornata {Stall (mn.lc \ ••••••••••••••• 

Liburnielln 0:'i1iitn {Stall (remnl~l ••••.•. ·••··· 


Puyllidne: 
Aphnlarn ~ eald •••••••••••••••••••••••••••. 

Neotriozel1n pY1'ifolii (fo't·'s: ............... . 


}leo triozella sp............................. •••• 
Trlozn diosp;rri CAslun. ) ••••••• 'O •••••••••••••••• 

~ lllinutn Crall"'•••••••••••••••••••••••••••• 

Aphid.e: 
Aphis sp.................... •· .. •••••• .. ••• ••• • 

Tribe Ilphlni "p............................... . 


Copt c.ophcrus ap................................ . 

Eriuacc.n sp••••••••••••••••••••••••••••• ,0 •••••• 

J,ncroslphum J)rnn:t.r! '.U:I {iIl.y. • •••••••••••••••••• 

Macrosipht1tl E.!!!!. (HarMs ~ •••••••••••••••••••••• 

MllCfOniphum ttp................................. . 


l.trzocallia sp ••••••••••• ~ •••••••••••••••• ~ ••• ,. 

Tribe Pnnnphlni sp. ur.d,'t •••••• o •• o ........... ;.. 


Tribe I\'.I:1phigini ap. I.mdt't ..................... . 
llhopnloaiphu:n ill.::!!!.!. (,,and. i ................. . 
Rhopnlosiphum ruflnbdc.rn1nalin (. ;''l..1!1.~i 

Rhop:tlos!phum !ip.................. ;. ••••••• ••••••• 


!hed~s.phi9 (Fterocnllidlt:m' 
~(~bn.; ............................. . 

TIl.riaphi. Bp................................. • 


Undct. op••••••••••••.•••••••••.••••..••.••••• .; 

,
l 

{~OUXH tERA: 

Cnrubidoe:­

.l\eonum C'Uprip:~ ~;n:r. •••.•••••••••••••.•••••• " 

,warn .ap ••••••••••••••••••••••••••••••••••••••• 
Blechnw ~:~'2 .........•••• ·.···.~·.·· 


Caononin p£~'l.I1!Jj·lvltnl~n I......................... . 

llnrpBlus sp, ................................... . 


200 
5C{) 
200 

1,000 

2,000 
1,UOO 
.;,~ 

ZOO 
3,000 
4,000: 

100 
200 

1,000 
ZCO 
500 

1,000 
2,'J(;() 
1,000 

200 

200 
~CO 

4,000 

200 
')00 

1,~'OO 
2,000 
J,OCO 
~,-QOG 

100 
200 

1,Co(J() 
2,000 

100 

200 
2,;J(X.\ 

.CO 
:.(Q 

IJlX:~J 
,,{XlO 

.~(Xi 

1,000 
J.?,<")OO 
"1", +..100 

,00 
200 

1,Cx:.'() 

t"JlX) 

1 
1 
1 

1 

1 
10 

b 
) 

1 
2 
1 
) 

1 
1 
1 
4 
1. 

) 

2 

2) 
4 
7 

<! 

J 
1 
1 

; 

2 

" 

II 

II 


! 

II 


II 


200 
1,000 
2,000 

~OO 
500 
200 

1,000 
500 

500 
1,000 
<,000 

~oo
1,ace 

'uu 
1,CO:: 

;;'!JC 
500 

1.0i".) 
2,000 
l,~ 

~,,)(~ 

~'A. 
<:t\; 

1,')U(;; 

lC~) 
1,IX( 

~'X, 

q, 
;:C'() 

l;Ull() 

.~oc. 

1 -)IX) 
'~CK1 

tJ;X,!('t 
,:.W, 
);.')(J(J 

'lill' 

~J'J:.I'~I 
~_lll,.,1\, 

;(X' 
~u 

1 
1 
1 

1 
1 
1 

1 

1 
1 
1 

7 
1 

i. 
1 
J 
5 
2 
1 
1 

.. 
J 
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TABLE 3. --Continued 

Louisinna-l.tl.ssissippi­
Arkansas 

1ll1nOis-IndilUUl 

Order, family, genus" and species 
Altitude 
(reet) 

Altitude 
(teet) Number-

GOUlJPl'ERo\: (contilllled) 
Stenolophus conjunctus Say.................... . 

stenolophus ap•••••••••••••••••••••••••••••••• 
Undet. sp•••••••••••••••••••••••••••••• " ...... . 

l\Ydrophilidae: 
L'ndet. lIP..................................... 

Staphylinida. : 
~sp••••••• ~ .......... * •••••••••••••••• 


Meccharinae undet. sp•••••••••••••••••••••••• 

~lIP•• • •••• • ••••••••••••••••• ,,""" 
~sp ............................... .. 
Near ~sp....................................... . 
~sp ••••••••••••••••••••••••••••••••••• 

Philonthu8 sp••••••••••••••••••••.••••••••.••• 
Platystethus 9po ••••••••••••••••.••••••••.•••• 
.§copaeus sp •••••••., •••• _•••••••••••••••••••••• 
~ punctatl1S Er••••••••••••••••••••••••••• 

~sp •••• ~ •••••••••••••••••••••••••••••••• 

Tach;rporua 5.P................................. 


'!ac:hyporinae undet. Sp••••••••••••• , ••••••.••• 

tlndet. sp•••••••.•••.••.••••••••••••••••••• , •• 

$caphidiida. : 
Jcaphisoma sp.................................. 

i!ist(~rida!l :-
Hister sp••••••••••.•.••••••••••••••••.•.••••. 

.Ibrdellida. : 
'Jnde:t. sp....... , .............................. . 

:'.nthlcidae: 
Undet. ap•••••••••••••.••••.•••••••••••••••••• 
~sp•••••••••••••••••••••••••••••••••••• 

Etate ritin>}: 
~sp.~ ••••••••.••.•••••••.••••••••••••.•• 
~5p•••••••••••••••••••••••••••••••••• 

Heiodid1.':- :. 
!,'ndlJ't. • .:::p •••••••••••••••••••• '" • •• • • • • • .. • • • • • • • 

Ln<hrldi:dn·c: 
Mj!ar.cohthnll:la ':;::Orticnrina} tir ..•..•....•.•.. 

Y""lanopht.ha.l:tn <M~llUlGnh~ha.buj,' 13:1' •• , ••••••••• 

'iit'1t1'ill<!I1'-:­
:;nrpophilus Sy. dimidia'.:l..u 


~CIIIlFlex (rcmnl~.................... . 

:-:a:pophilua r:;J ••••••• ~ ................ "••••••••• 


i.'l\lB.la''!rida.~ : 

Pnaet. ap •••••••••••••• 0­

:;OCcinellidl:t; ! 
C:.11eomegilla .lI1llcula'!.a ;:),: ~r-",':ri •••••••••••• ~ •• 

200 

200 

(;00 

~OO 

..:00 
')00 

3,000 

200 
2,000 

200 
500 

1 

500 
1,000 

200 
500 

1,000 
1,000 

200 
200 
200 

1,000 
200 

1,000 
500 
~oo 
500 

1,000 
2,000 

200 
~oo 

1,000 
2,000 
3,000 

1 200 
5OC' 

1 , 000 
200 
~oo 

1,000 
2,000 

200 

2 

~OO 

.200 
3,(.()() 

1,(.00 
1,JCO 

4t..,lO 
:/XXl 

"X
oJ(; 

1, ;00 
::,':x!O 
3,OC(J 

1,VOC 
2::10 

.:DC 
:,{J(X 

,i ~'CiO 
~\.x.. 

1 
1 
1 •
J 

1 

1 


II 
5 

9 

2 

1 
1 

1 

1 
.l 
1 
1 

l2 
12 
18 

.3 
J 
4 

:; " 
1 

4 

1 

2 


1$ 
J 

•10 
1 
2 

3 
1 

• 
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TABLE 3. --Continued 

I.oUisiar.a-2,tiasissippl ­ llll,nois-I-'!dinna
Ark"""as 

.utitud .uti tUde 
~fu:ntt.r~Jumtcr

~f·:)t.~ <t'~d~ 

• COLEOI'fERA: (contir""j} 

Cycloneda ~~ t.:A.y) •••••••••••••••••••••••• 


Htppcx!wn ~ GUt.·r ••••••••••••••••••• 
Hipnodamitt parent.hesis \3n.y) ..... "•••••••••••• 

&:ymnus (~llusl bedi 'luIs............... .. 


SeaJ abneidae: 
~~v,ranariu.s (::,.~ ••••.•• o- •••••••••••••• 

(llrysomelidn(,>: 
Altice: ap.•••••••••• 00 ••••••••••••••••••••••• 

A1ti~inat; undet.. Gp.......................... . 

.;erotoma trifurcate (fcrat. )........ ••••••• 0
0-

Chnetocnema pul1caria .!..\!lsh••••.••••••••••.•• 
Epl trix ap. probe cU"!'..ll:l~ris :!a:"t"'•.•••••• j. •• 0­

l'pitrix !lp. probe hirt.iper.nis rd.:lsn.. ) ....... . 

Olypt.lna ap•••••••••••••••••••••' ••••••••••••• 
}.'Antura floridnna ~:'••••••••••••••••••••••.•• 

Bruchid:J.I;;' : 
~Bp.:!..C!:l:ll••••••••••••••••••••••••••• 

J..nthrib:tl!l'. ! 
Hrnchytarsol1·:g SF........................... 

::.'Urculicnida·· : 
An1.honomus J!rnnd13 Bah••••••••••••••••••••••• 
Anthonomini und~t. cp•••••.•••••••••.•••••.•• 
:eutorh;rn=hUS !:c.::iru!'ua ~1 •••••••••••••••••• 
Hylociir..i ut"..dt~t.. sp••• 0- •••••••••••••••••••••• 

• 

Umnobar!s 3p••••••••••••••••••••• 
00' 0 0 •••••• 

~indrl>!ollig ;.tt.(.r•••.•••••••••••..•. 

::-.c:ol:ltida~ : 
1.E:!....sp...................................... . 

L~PIIX;P'!'l':;Ll;: 

Fhalacn!da' ':tc1tuij'i'~': 
Pseudal'~":ia '.udo':..!l'!t'l :HIl7i" •••••••••••••••••• 

l').!ethrH~tidnc ! 
''ridet. up. :re·mnle" ••••.•.••••••• ~ •••.•••.••• 

risc:herlida'J: 
r.i.'ob. ~gp .•••••••••••••••••••••••••• 

HYJ.Il'lIOI'fZP"\: 
Braconi,dae: 

l.pnntel!~a ensif)<?r '::;ny ') .••..•..•.••..••...... 
Apantt:les grlfflr..! Vlt;!r.•••.••.•••••••••••••• 
~~~jWilit.) ••••••••••••• o-.... 

Apant'~l~a flp••••••••••••••••••••••••••••••••• 

Aphnt'reta ~~ ~Pt:'ov.) •••••••••••••.••• o- .. 
Aphidius obscuriE"'" Mh:n ••••••••••••••••••••• 

Aphidius sp................................. . 


::~~: :~~~i;;~~' A.;t~:::::::::::::::::::::::: 
~O;;,;m:j,,~::.:r!'r:::v-•••••••••••••.•••••• o, 

::~~~ :P.~::::::::::::::: ::::::::::::::::::: 
ruc~u1atripl·~x- t1..i.:'!'.....lntri~10 \ J~1".:::•••••••••• 
Ql!!!!!'..np................................... .. 

Phnenocnrpa n. sp.............................. 


I,JOe 

100 
DO 

<00 
!,<J(>t 

.:CtL: 

1,Of..i\, 

::.-u.::' 

:.. '")(1.. 

2X 

200 
~OO 

, 
200 

I 

~OC'
1,= " 1 

1 

200 

1 
I 

1,OOC 
5:C 

lJUOO 1 
3,UilO 1 

ZJO 
;OC 1 
ZOO 
500 2 

2,000 
200 ! 

.( ,0C.C 
l,()()J 

5X 

~0C 

~O.. 

1,·:i0i..' 

~.; 

.. 

I 

II 
I'IIil 

~I')(rt.; 

2:1\. 
,..'.~: 

'. . 
I' 

\1 
d 
H 

,'X; 
:.'.i.ll. 
.;"., I.J',.~ 

l\
'I;t 1. 
"" ! 
! 

., 
1.':"J(.. 
·.·...."1 

~J.J .. ~ot) , .'~ 
:,:;(<; 

_ 'X) 

oX 
:t -Jl.{.. 

" 
l,c 
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TABLE 3. --Continued 

l.ouisiann-Y.tasissippi­
Illinois-Ind!ana 

Alt:1 tudo Altitude 

Arkaos'lS 

llu:nbCr ~1u:nber(C.,e~) (feetl 

IffiIDlonERA: (ContilUled) 
Phllnerotoma ~ ProV••••••••••••••••••• o • 

Fhnnerotoma loI4!l~auda '.'inll!.!y••••••••••••••••• 
Procn 91mulans (!'roV.) ...................... .. 

Proan sp•••••••••••••••••••••••••••••••••••••• 

Ichneu:oonidD.4 : 
~ gpo (Cemnle) ........................ .. 
Diplnzon la~tatoriuo {F. )(temnl(.') ............ . 

Dip1nzon .p.................................. . 
l:t.he1urv.us ap. (female) •••••••••••••.••.•••••• 
Hem! telini sp. UJvlet•••••••••••••••••..••••••• 
Horo;;eneg .p. (rem1_) ...................... .. 
Mcillnichneumon ap. (female) •••••• o 

1baolel1nnt:! ap. undet.. (£emalt.:} ••••••••••••••• 
Plcc.tlsci.nne ap. um'e't. (femalo..') •••••••••••••• 

~sp. ;1·cmalo] •••••••••••••••••••••••••• 
::tllepto~:cp ••••••••••••••••••••.•••••••.• 
Ichnetl:lOninae sp. urd::L. (male:' ••••••••••••••• 

!.tfmn,r!d!l',' : 
;01..vnE"lllll sp. ,.fCl::H.lU~ ••••••••••••••••••••••••• 

1111ophidat.': 

~~P~~'~:~')~~::::::::: :::: ::::::::: 
~~ (Ashm., {fcmalO·· ••••••••••••• 
Sympieain sp. ~t·I.l:al!!) •••••••••• ~ ••••••••••••• 
tetrnstlchU3 ep.. {fec.'ll.ej .................... .. 

i:l.ip,'ldd,,,, 

El1pelmus !lpo- {£"t::ma16
 

;. 0- •••••••••••••••••••••• 

UJ~1m.idnC', uni:nown eeTi'.lS rr<f>mal.:!\ •••••••••••• 
;!nd·'~. ,Gp•••••••••••••••••••••••• "' ............ . 

Cir.::xyridae: 
?xE-'l"..s op. ~r£>!!!.nle.~ ••••••••••••••••••••••••• '* 

it. f0i:J.li1:1·:. 

~~~ {:.rj.}(fo_'::llll" :........... 0' •• 

:Ot!lcoiath13. bictlrlnatll ~rlt .................. . 
!htrc.!''I~ua pit:rc,.!'; ,;)rfd, {C.'Irk"ti·): ••••••••••••• 
l ..'l':"ti:c;;,~\·rn op. ~f zall}; •.••••••••••••.•.•••• 

fSf~s~':n;~~~l.;~:~: :::~'.~~:~'~:::::::::: 

~l~~~3 ;~~~:~1~ ::',;;h:'; t~~~;~'::: :::::: 
;.:a~rtjpi;; cp••••• o •• 0 .......................... . 

·phl-~!,!~t!l·."rln1 op. ;-..r...1i"'~.. t 1:'_'1:' ••••••••••• 

~~:::!.gp. "r·.'.:t:lIl ...................... . 


"r.ct···.• "I ................................... .. 


.. ~'o" 1.:7•• !·t : 

th:~~ ~~~~r~:;·~l ~~~;ii:ii~ ~1 ;~:~~. ' . fr~~;~;."::::: 

'yn!llh.: 
l:-li;",l':'1n·n..': 
i.!2t lL.·rtJFtn !J:r" 

1,000 
200 

1,000 
2,000 

1,000 

2,00;) 

1,000 

<,000 

2,000 

500 

..',COO 

lJOU(I­
1, (iOu 
~',UOO 

.'JO 
:,(130 
1,00(1 

3,OIJ( 

1 
1 

200 
SOO 

1,000 
2,000 
J,OOC 
1,000 

2,000 
1 
1 

2,000 
200 

200 
1 

1,t:XlC 
i::OO 

1,:)(;0 
1,OC(J 

1 
:'00 

200 
~oo 

l,(;(jQ 
2,(X)O 

1,000 

1,0l.0 

'·00 

.i~ 
, C()( 

""i'." 
"J; 

~- ,':'I..JC 
~.J('() 

..',·)'X 
!, '.<0 

9 •
I. 
4 
1 
1 
1 

1 

1 
1 

1 

1 
1 
1 
1 

1 
1 
1 
1 

• 

1 
1 
1 

• 
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TABLE 3. --Continued 

!JJuJ sitma-Miasiasippi­
IUinols-IndinnnAI-kansas 

Order, fJ).rl.1ly, genus, And spi!C1irs 
,utitude Altltud..Number
(r~t!L) (Ceeq 

• 


• 


• 


!!Yl.!EtlOPTERA: (continued) 
Cynipinnc: 

Ccroptre••p. ("<malo.) ...................... . 

~roptres sp.••.••••••..••....••••••••••..•.•• 
Neuroteruo ape {female) •••••.•••••••.•••••.••• 

Cerl1phronidnu! 
Cornphron "p................................. . 

Diapriidne: 
Yoneluta n. ap ................................ . 

5::lelionidne: 
Trissnc:nnthn sp.••••••••••••••••.•••••••••••.• 

formioidne: 
Camponotus sp. {mal.ea}....................... .. 


Jlaliot.ld.c: 
'Ho.lictus (:hlnrali'!!tm) sp. tmal~s} ••••••••• 0. 

Apidne: 
~ mcllifertl L. tmalu; •••••••••••••••••.•••• 

DI!";E&\: 
,\gromyzid•• : 

Cerodonthn dorsa.lis {l.Jf.) ••••••••••••••••••••• 

~sp.................................. . 


Ur!omyz~ sp................................ .. 
J.~lannP.'romyza ••••••••••••••••••••••••••••••••• 

AnthO!Itlz.idae! 
,"Ir1thom;tzn sp•••••••••••••••••••••••••••••••••• 
J.~topil1 oc~ipi Win 1tel. ................... . 


Undet.. npp••••••••••••••••••••••••• o •• ~""'" 

Eorboridne: 

Jcatophora carol:iner.sia H.:; •••••.. 0 
 ••••••• .; ••• 

Chloropld!lQ: 
-Ghlorops ~ :.do. 0 •••••••••• 0•• 0 ••••••• 0 ••• 

DiplotcX3 sp•••••••••••••••••••••••••••••••••• 
Ela:::hlpte-ra contata (!Jr.) ••••••••••••••••••••• 

El.ni!hiptcrn ni;-rlceps O-".! .................. . 
~chlpte-ra sp••••••.••••••••••....•••••.••.•• 
ErLbolUS ~ (l><.l ..................... .. 
!UppHntes ~~ (J;r.) .................... . 

iUppe1nte~ pnrtto~EE. (Be,I<. } ................. . 


Hippelat.es pus10 tK ••••••••••••••••••••••••••• 
Hlppclnten -9p •••••••••••••••••••.•.•••••.••.•• 
~sp.................................. . 
~ i!nrbonnrla (!7t.) • ••••••••••••••••••• 
(Js!inelll1 ncoC!cl)cC!ndix :Znbr ••• ~ •••••••••••••••• 
tisc1nC'11u Gp •••••••••••••••••••••••••••••••••• 

Thnumatomyia p,'lnbrR.. (MJ. f ..................... . 


'l11numn.wmyin sp••••••••••••••••••••••••••••••• 
Undet. sp••••••••••••••••••••••••••••••••••••• 

CUlioidae: 

1,000 

2CO 

200 

2,000 

200 
,ex) 

1,iJOQ 
l,OCfl 
3,000 
4..1 OW 
1,000 
2,1lOO 
3,OCO 

>,000 

1,000 
;00 
500 

1,000 
2,000 
4,000 

200 

.21~XJ 

lOG 

100 
:00 

1,000 
;:,{X)() 

;U(j 

';00 
~VO 

1,u(X) 
~,OOO 
"r:!".J:; 

1,-".('!I.. 
~,'_-I(X. 

1 

4 

1 

1 
:< 

2 
3 
1 
1 
1 
1 

1 

" 
2 
1 
1 
1 

1 

1 
,3 
7 
2 

1 
7 
c. 

500 
2"..1 000 

200 

200 

200 

1,000 

200 
500 

1,000 
2,000 

200 

1,000 
200 
500 

1,000 
2,000 

200 
1,000 

200 
$ex) 

1,000 

200 
200 

1,000 

1,000 

200 
'XlO 

1,000 
ZOO 

3 
1 
1 

1 

1 

3 
2 

1 

1 
11 
11 

0, 
a 

1 
1 
J 
1 
1 

1 
:: 
1 

<! 
1 

11 

~~(J·t·)···························· J"JC(; 
~Dp •••••••••••••••••••••••••••••••••••••• :',C()(" 
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TABLE 3. --Continued 

!.oUisiana-Mis:Jissippi_ 
r..tlinois-Indianafl.rka..~sns 

ilrder, family, genus, and sjr.:;cies 
Altitude MtitudeNumber Number(reet) (feet) 

DI?T'lRA: (continued} 
tol1chopodida. : 

CbndVlostylus ap .... o •••••••••••••••••••••••••• 

~sp ..............,•••••••••••••••••••••• 200 

~~~sp••••••••••••••••••••••••••••••••••• 

UffiLt. spp••• •••••••••••••••••.•••••••••••••••• 1,000 


3,000 

Drcsoph!!.:!da,; : 

!ir:lsonhlla. :::p ••••••••••••••••• ~"""""""" 200 


ScaptOm:YZli ad.!usta (!;tr.} ....................... . 
 200 

.:iC8Dtom;r'ta grB!:linum {Fall.cn) .•.•..........•.... 

S::aotosrza sp..........................•....... 
 200 


1,000 

3,000 


!l::pididac: 
7ach;c:!r:cmi!l ap....................... ......... . 


Ephydrids.'} : 
H,yadir..a ~ Ceq..••..••.......••.....••. 1,000 

H;ludina sp..•...........•..........•..••.•..... 200 


2,000

l'trdrellla griseala (Fallen) ................... . 


!Stdrellia sp................................. .. 	 3,000 


hvtogast.er £ravida ,DIr ••••••••••••••••••••• o 


;vt.ooruat.er sp•••.•••••••••.• t •••••••••••••••••• 
 2,000
t-arydra sp........................•............ 	 1,000 

2,000 

!'hilv;.:ria debilis w .......................... .. 
 200 

1,000 


Scat.~~la ~ (Walk.J .......•........••.•..... 


~sp •••••••••••••••••••••••••••••••••••• 

~r..jivorida!;!: 

E!u-:hia. spo ................................... . 

~sp •• o •••••••••••••••••••••••••••••••••• 200 

.Ril.,v:nosia sp •••••••••••••••••••••••••••••••••••• 

Heleidae: 

Atrichopoi!On ap ....•.•....• 500
0 ••••••••••••••••••• 

Dasyhl'.!lea sp•. 0 	 500 


Iwnidida', : 

~sp••••••••••••••••••••••••••••••••••••• 

Prc~. F'Orrio:ondyla sp••.•••••••..••..••••.••..• 
 200 


1¥c:oridac: 
Bradysi' sp................................... . 
 100 


200 

500 


1,000 

2,000 

4,000 

5,000 


M.lsicidal!: 
~ (:J.mo3iu) "p ........................ .. 3,000 


5, 000 
l!;rl'm,ya .p................................... .. 200 


2,000 
5,000 

!St1"myn sp. 110. ~............................ .. 

1 


1 

1 


1 


7 

"­
1 


1 

2 

2 


2 

1 

1 


3 

2" 
10 


& 

2 

2 

1 


1 

1 

1 


;; 

200 

1,000 
1,000 
2,000 


200 

1,000 


2G:J 

500 


1,000 


1,000 

200 

500 


1,000 
2,000 
3,000 

200 


500 

1,000 


500 

1,000 

2,000 


200 

500 

200 

500 


3,000 

200 

500 


.1,000 
2, 000 
3,000 


200 

500 


1,000 

2,000 

3,000 


200 

500 


1,OVe 

3,000 


1,000 

200 


200 


200 


200 

500 


1,000 

2,:JOO 

3,000 


000 
l,COO 
2,000 
1,000 

1 

1 

1 

1 
 •2 

2 


2 

2 

2 


12 

7 

6 


13 

11 


6 


2 


4 

3 

:; 
3 

1 

1 

1 

1 

1 

1 


21 

13 

•36 

12 


2 

:; 
3 

4 

2 

1 


11 

9 

9 

1 


1 


1 


1 


9 

4 

:; 

:; 

1 


1 

•1 
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TABLE 3. --Continued 

I;Juisinnll-Mlssi!Jsippi- lllinoi.-Indiana 
Arkansns 

• 
Order, .family, genus, and species 

DH'rERA: (continued1 
~.p. 1Ia. 2 ••••••••••••••••••••••••••••• 
Uspe sp••••••••••••••••••••••••••••••••• · ••• · 

?beanie sp•••••••••••••••••••••••••••••••• ·o •• 

Phaoniinae I gen • • p. undet•.•••••••••••••••••• 

Schoensvza dorsalis (I>r.) •••••••••••••••••••• 

Schoe~za sp•••••••••••••••••••••••••••••••• 

)~titude 

(feec) 

1,000 
5,000 

200 
5,000 
1,000 

Number 

1 
1 

1 
1 
1 

Altitude 
(Cect) 

1,000 

200 
3,()00 

500 
I,ClOG 
2,000 
),000 

200 

!:u:ber 

1 

3 
7 
6 
;: 
1 

Otit.i.dae: 
Chaetoosis fUlvi£rcns \}''a~q. ')0 •••••••••••••••• 200 200 1 

Phoridae: 
!.ljegaselia sp .•••••••••.•.•.•••'•••••••••••••••• 

Undet.. app ••••••••••••••••.••••••••••••••.•••• 1, 000 
2,000 

500 
1,COC-
1,JOO
;':,m 

1 
1 
2 

Scatopsidae: 
Scatop•• fusoipes ~\; .......................... lJOQC. 1 

• 

ScioIOV'zldae: 
Dictya sp••••••••••••••••••••••••••••••••• • •• • 
Pherbellia nana (F'l1.l. 1 0 •••••••••••••••••••••• 

Pherbellia sp••••••••••••••••• o•••••• 0" •••••• 

t.epsidne: 
Sepsis punctum (rt.:::13.1~: ••••••••••••••••••••••• 

Sepsis sp•.•••••••.••...••••••••.••••••••...•• 

Sphnerocerid!le: 
1eptocern ncuta.n.rula <:.:ctt.' ................... 
Leptocera font:nalis (Fall.) ....•.•••••.••••.• 

Leptocera sp••••••••••••••••••••• 0 •••••••• •••• 

<,ace 
"-oct 
5,-000. 

200 
1,000 
2,000 

zoo 
100 
200 
500 

1,000 
100 
200 
500 

1,000 
2,000 
3,000 

11 
1 

! 
I,m 

I 
! 
! 
I ,00 

I l,C<XJ 
2,JOO 

q :00 
cOO

h 1,OOC 
II 
l'II 
ti "cO 

Ii 500 
1,000 
~JOOC 

~ I ZOO 
J! 500
t' 1,000
!I 2,OCC 
" ),000
Ii 

! 

. 
1 

i 

3 
2: 
!t~, 

3"­
1..5 

• 

Strc.tiomyidnl: : 
t'ndet. spo •••••••••••••••••••••••••••••••••••• 

Syrphidae: 
Allogrnpta ~ {..:;ny;•••••••••••••••••••••• 

M~seg:rnE.ta t;emnatn (~) •.••••.•••••••••••••. 

},~sogrnpta Ma:ri.;inat::t (.:", J •••••••••••••••••••• 

z..tese~raptll.. sp•••••••.••••••••••••••••••••••••• 

'Aclanes lemn sp••..•••••.••••••••.•.•..•••••••• 
.!,l:l~ debilis !:.;or ••••••••••••••••• 0 •••••••• 

Sphnerophoria ap •• •••••••••••••••••••••.•••••• 

Tendipedidne: 
CriCOtopUB sp .••••.•••••••• 0 ••••••••••••••• 0 •• 

200 

5,000 

<00 

100 
200 

1,000 
2,000 
3,000 
/"-.1 000 

=00 
1,000 

200 

100 
200 

2,CCO 

1 

1 
~ 

U 
12 

1 

.> 

1I
l! 
Ii 
I, 

II 
il 
Ii 

'I 
!: 

l, 
ii 
I
" II
iI
,I 
:i 
II 
II 
'f 
ji 
I',I, 

2')u 
',Q(j 

;QC 

~,:JOC 
2,Q(X) 

20(; 
..00 

1,(X.'IC 
4!,'..iQC 
J.JX; 

200 
500 

1,·YX; 
3,000 
~,,'JX; 

"QC­
1,000 

,,0(, 
500 

1,000 
'::,000 

10 
J 
~ 

1 
1 
1 
1 
1 

;. 
Pentaneura sp •••• 0 200 1••••••• 0 0 •••••••••• 0- •••••••• 

(cor..tl~".lad) 
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TABLE 3. --Continued 

Iouisiann-l!1ssissippi­
IlU!1Clls-IndianaArkazwaa 

lJ.ti <ud,' Altit~deNumber Nl.lcbcr(r.,",) [f'::i.~t1 

DI?l'ERA.: t '.:ontinu-:d' 
rOrullpes sp•••• : ............................. . 1,0<.10
:Jr.de!. :opp•••••••••••••••••••••••••••• _••• 0 ••• •200 J 

0;:,:) 2 
1,000 1 
:':,(X)C 1 

!t:phrltidat.-: 

TrtJp!1nM sp.................................. . 
 200 1 

Tipulidae: 

1,(I,:x)
i1:~: ~!~:~~.:~~~::::::::::::::::::::::::::: 5oc, 1 " l'C"l\-::cd.n ~t1r.:1 (".f:loll. : .••••••••••••••••••••••••• ;?Xi " '"X: 14 
1,J(: 
::'JOOO 
f,:AiO 

:'YUd.~! 
f'RI'3c'11.::tat'l pru.liof.'s ( ..;ay) ••••••••••••••••••• 

Mutilated tmldenti1'1ed insects•••••••••••.•••••••• 

;,)~'1l ir.st:'::':~ '·:.llle'!~" d •••..••••••••••••••• 

11 , ~.Jt 

.', ....·c 
,',J('( 

13 • 
northern area there was a wide diurnal viariation in tempera­
ture. On most days these variations were 25 to 35 degrees; 
for example, a range from a morning low of 46 0 to an after­
noon high of 75 0 F. In the southern area, the morning temp­
eratures were higher with less difference between daily 
extremes. The surface temperatures and average number 
of insects collected per IO-minute trap exposure are given 
in table 4. 

TABLE 4. --Surface temperature and average ;lumber of insects collected per 10-mlnute exposure 
of traps 

'. !t. 

~, .j~,C, ...tt, 'rrl, ~.'a;j !:!'-It.•••••••••• 

.~'" 

------.---. 

Owing to the large and widely separated areas covered 
in these flights, the meteorological data were not sufficient • 
for anyone locality to warrant a detailed discussion and 
evaluation. 
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POTATO LEAFHOPPER 

Many specimens of Empoasca fabae have been taken in 
previous airplane collections. In the Louisiana collections 

• during 1926 to 1931 (Glick 1939), 19 were taken at altitudes 
from 20 to 5,000 feet, and -r--at 7,000 feet. In flights in the 
lower Rio Grande Valley at Brownsville, Tex., in 1954, one 
fabae was collected at 5QO feet (Glick 1957). In 1956, col­
lecting flights were made from August to October in central 
and northeastern Texas, in the Red River Valley from 
Shreveport, La., to Texarkana, Ark., and into southeastern 
Oklahoma, primarily to determine the dispersal flight of the 
pink bollworm moth (unpublished). In these flights, 44 speci­
mens of fabae were taken-21 at 200 feet, 4 at 500 feet, 9 at 
1,000 feet, and 10 at 3,000 feet. During two flights made on 
June 17 and 18, 1957, near Brownsville, Tex., three Empoasca 
spp. were taken, one each at 200, sao, and 1,000 feet. 

During the 52 flights reported herein, 28 specimens of 
Empoasca spp. were taken, 17 in the illinois-Indiana area 
and 11 iIi the Louisiana-Mississippi-Arkansas area. The 
collections included three known species, of which 21 speci­
mens were fabae, at altitudes from 200 t04,OOO feet (table 3). 
The majority of these were collected in the morning flights. 

• 
Decker (1957) reported that while the number of specimens 

in the airplane collections was small, the times and elevations 
at which they were taken correlated closely with other data 
and thus strengthened the evidence of migration. He reported 
some apparent potato leafhopper migration out of the lower 
Mississippi Delta at and below Baton Rouge in late January 
and early February 1957. Further intermittent migrations 
northward occurred during April, as indicated by light-trap 
and air-sock 4 collections, and by sweepings. 

SUMMARY 
In a study of the movement of the potato leafhopper 

(Empoasca fabae Harris), a series of airplane insect­
collecting flights were made at altitudes of 100 to 5,000 feet, 
from May 8 to June 4, 1957, covering areas in northeastern 
Louisiana along the Mississippi River into Mississippi and 
Arkansas, and then into central and northern Illinois and 
Indiana. 

During the 52 flights made, 2,528 insects were collected, 
representing 94 known families, 202 genera, and 123 iden­
tifiable species. 

Twenty-eight specimens of Empoasca spp. were taken, 
of which 21 were fabae, collected at altitudes from 200 to 
4,000 feet. These potato leafhopper collections strengthened 
other data obtained by the Illinois Natural History Survey, 
indicating a definite pattern of dispersal and migration of 

• the insect to the North-Central States from the Mississippi 
Delta. 

~ Air-sock c('llectinR nets, as used i>y the [llul01S )o;atllral I hSlOry Suney Di',lstt),I, were 
placed as high above the ground as pract1(,:1ble. 
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