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Airborne Movement of the Pink 

Bollworm and Other Arthropods 


By PERRY A. GLICK and L. W. NOBLE, entomologists, Entomology Reseal'ch 
Dh'ision, Agricaltlll'al Rescul'ch S e'I'V icc 1 

The pink bollworm (Peci'inopho't'(/' gossYP'iella (Saunders)) has 
infested the areas surrounding Monterrey, Nuevo Leon, and Tor
reon, Coahuila, Mexico, since 1911, and the southwestern border of 
Texas since 1918. No doubt its advance into the United States has 
been greatly checked by quarantinas and other measures. Despite 
these measures, however, the infested area has gradually increased, 
with a l'ather rapid spread in some years. 

Infestation became established in centntl Texas through spread 
from the southern part of the State. The insect was first found in 
the lower Rio Grande Valley in 1936. It gradually advanced north
ward to the Robstown and Taft sections of the coastal bend by 1943 
and to the Navasota, College Station, and Waco sections by 1950. 
Further spl'ead was continuing at the time of this study. 

The possibility of long-distance dispersal of pink bollworm 
adults was recognized when specimens were collected as high as 
3,000 feet on airplane flights over the heavily infested Laguna 
District of Mexico in 1928 (Glick 193.9).~ The moths were again 
taken at altitudes of 100 to 1,000 feet on similarfiights, over the 
lower Rio Grande Valley and King Ranch areas of Texas in 1954 
(Glick 1.957). Long-distance movement of moths and their ability 
to l'epl'oduce after such flights are evident from infestation records 
of isolated cotton plots in western Texas, 35 to 65 miles from the 
nearest infestedtields (Koble 1.9.5.')). 

The airborne movement of this insect was studied again in 1956. 
A series of airplane flights were made over central Texas and 
other localities, extending to the northeastern fringe of the quar
antined al·ea. Data were obtained on the insects and other arthro
pods C'ollected at various altitudes over these localities. 

PROCEDURE 
An airplane equipped 'with insect-collecting traps, as described 

by Glick (1939). waS used in ,dotal of 100 flights from August 10 
to October 12, 1956. The flights were made over the heavily in
fested area along the Brazos River from Waco to Navasota and 

'In coopel'lttion with the Plant Pest ('ontrol Division of thc A~ricultural 
Research Bervice and the Texas A~ricult\ll'al Experiment Station. 

" References to LitC'I'ature Cited, p. Ill, are herein indicated by the name of 
the al.lthor :followed by the year of publication. 

1 
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over the Red River Valley in northeastern T.exas, northwestern 
iLouisiana, southwestern ..Arkansas, and southeastern Oklahoma 
(f\g.1). 

T.hree daily flights were scheduled-near dawn (5-7 a.m.), 
midday (11 a.m.-2 p.m.), .and evening (7~9 p.m.). During each 
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FIGURE I.-Map showing areas over which airplane flights were made to study 
the airborne movement of the pink bollworm moth. Dotted lines indicate the 
heavily infested central Texas area and the lightly infested northeastern 
fringe area. 
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flight insect-collecting screens were exposed for approximately 
equal periods of time at altitudes of 200, 500, 1,000, 2,000, .and 
3,000 teet. The ·exposures totaled about 99 hours over central 
Texas and 40 hours over the northeastern fringe .area. 

Meteorological data, including temperature and humidity, were 
recorded during the screen exposures. Wind directlonand velocity 
of surface and upper air were obtained from the U.S. Weather 
Bureau stations at localities where the .flights were made. The 
amount of convection was determined or estimated by the "feel" 
of the air when flying-that is, whether the air was smooth, s1ight
ly rough, or very rough. To determine the direction of upper air 
currents to which moths might be subjected, 2,000 small hydrogen
filled balloons, tagged with a return addr.ess, were released at 
Waco and College Station during the flights. The direction and 
distance of banoon drift were indicated by the place of descent 
noted on the recovered tags. 

PINK BOLLWORM 
During the 100 flights 18 pink bollworm moths were collected at 

altitudes ranging from 200 to 2,000 feet, as shown in table 1. The 
greatest number were taken at 500 feet and none at 3,000 feet. 
The sexes were about equally represented. Four moths were taken 
at midday and seven each in the morning and evening. The differ
ence in number was probably due to chance rather than the time 
of day. Sixteen moths were collected over central Texas, the more 
heavily infested area, and two over the fringe area-one at 500 feet 
near Garland, Ark, and the other at 2,000 feet near the inter
section of the Red River and the Louisiana-Arkansas line, prob
ably in Louisiana. 

Several of the moths collected over central Texas were taken 
during the drift period of balloons, which were recovered. One 
moth was taken at 2,000 feet between Collegl.~ Station and Navasota 
on August 17, and a balloon released at College Station on the 
same day drifted 170 miles north. Another moth was taken .at 200 
feet near Waco on September 1, when a balloon drifted 100 miles 
north fromWaco. 

The moth collected at 2,000 feet between Shreveport, La., and 
Texarkana, Ark., o.n October 7 '··'.'l.S taken during .anair disturb
ance resulting from the passage of a cold front. Effects of the 
cold front on the abundance and distribution of insects in the air 
are discussed under Cold Front, page 6. 

It is thus evident that pink bollworm moths may drift or be 
carried by the wind to the north and northeast from the heavily 
infested central Texas area. The near-surface wind was mostly 
from a southerly direction, and balloons released at Waco and 
College Station drifted predominantly to the north and northeast 
as far as 195 miles. Although only a few of these balloons were 
recovered, the data were similar to those of Gaines and Ewing 
(1938), who reported that during May and June balloons drifted 
as far .as375 miles from south-central Texas, with prevailing 
winds to the north and northeast. 
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TABLE l.-Pinkbollwo'rm moths collected d,lt'r:ing 100 {lights, 'with 
sC1'eensexposed for equal pe1'iods of .time at va1'iousaltit'udes, 
and some meteorolog'ical data, A~tg'Ust 10 to October 12, 1956 

CENTRAL TEXAS CEXPOSED 5,935 MINUT.ES) 
~-----------"'---------:-I------'-' -.-------

Wind I 
..~ltitudc (fct't) Timc of day -----l~---l :('andi[:ioll Scx of 

llnd dat.e moths I ___._____J~i~~~t:IJ ~1~:I~~~~ J___ ~~~i~__ 

.200: 
Aug. 21. fJ:5()a.tll .. ". ~.I~ ..... t .1·1 Slightly rough.. ~lal('.I I 

2:3. 7:l(i p.m.•.. 1 RBE .... . 8 fimooth ... Do. 

Sept. L. 5:41. IUn.... , SSI~ .•... 3 .do .. Do. 

500: IAug. lao 5:aSll.m.. SSW" .. ·1 .. .do ,FPlIlnlt' • 

r5::.15 a.lll... SSW.... ,I . .. do. ~lal('.
,.1. .. " < 

Il7:3'L p.Ill.... HE.«.« . 10 .do ... Ft·llUllt'. 

25 li:on 1t.1Il". ,t SSE .. . .,i 7 1 .do ... .. Do. 

7:17a.m.... I~RE 7 l·i1i).';ht I." rou).';h .. :\[ll.[f'. 

28 5 :;{8 :t.II1 .. Sl~ .... tl Smooth ... .1)0. 

Sept. .J ·1:00 ".m... E.... (i , l:-ili~hll,l' rou).';h. Do. 

1,000: 
Aug. II n..30 p.lll .. , ( 81~ .... 1'1 10 Smooth Fl'll\!lIp. 

22 !l:i:IIUll. ('(tim ••. <Ill Do. 

rn:.17 H.m•. \\,S\\' . U Hou:,;h .. Ilo. 
: 

l7:0li p.llI.. .E... ·1 ~lI1()ot h .. , [)o• 

2,000: 
Aug. 17 • '1

i 1'1:05 p.m. i S ... S do. [)n. 
J 

1
20 ·1 8:0(; p.llI .. .1 

, XXE .. 10 do. .1)(1, 

NORTHEAST~;RN .FRlNG!; OF INFESTED ARI';A [!;XI'OSIW 2.:1'iO 1I11NtlTES) 

500, 0('(, ;.j. • • • JO :4:3 lUll.. SS E. . 7 !:-;Iight 1.\' n;u:,;h, Fl'lIIall'. 
1 

2,000,0['1.7,.. 11:18 lUll., .. : E::\I';.. 12 iSmooth. . . 1)0. 

I Ea(:h record indicates one moth. 

http:MINUT.ES
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OTHER INSECTS, SPIDERS, AND MITES 
Insect populations during this study were undoubtedly lower 

than usuaJ owing to drought conditions. The flighhi were made 
during the last part of a long dry period, reported by the 1.:.S. 
"Weather Bureau to be the "worst drought in central Texas since 
1916 (l\fitchell U)5i). Effects of the drought were Jess seyere in 
the area from Shreyeport to Texarkana, where many bayous and 
small lakes intertwined through swamps, dense woods, and culti
nltcd land (fig. 2). 

F,<all>; ::.---TypiI'1I1 H~'d Rh'pl' \',tlll'Y <l1','a h('lW('PII Shn'\'pp0l't, La.. and Tex. 
adwna. Al·k._ on'1' whit-h in~p('t-('()IIt't'tinp: f1ip:hls Wl'I't' mad,-, TIH' j{pd Hh'l't' 
is in llppl'l' !t,ft. with t'''tt''nfL'I(L~ hOI'lI<'rinp: tht' winciinp: bayou in fOl",·g·!'Ollnd. 

TI1P (l\'el"age number of specimens l:ollected per] O-minute trap 
exposure at nlriolls altitudes ()\'(:,l' the two areas are shown in 
table~. The :,p~)l'imen,:: total(:'d ] ,~9.j and repre,::ented 1-.1 orders, 
The\' were ('ol:ected in ] :~8 hoUl'S and ~i) minutes at altitudes of 
2()O 'tn :l,OO(J feet. They were identifie(l as to order, family, genus, 
and Kpel'ieK \\'11l'n re('()\'(:'red ill a conditiun permitting (it-tvrmilI<l
tion. There were] ]:3 families, ~~1] genera, alld ]51 determilwd 
spedes represented in the collections. Th~'se sIH:'('imens are listed 
ill table :l. 

11ETEOROLOGICAL DATA 
Ilistr.ilJutifJn oJ insects. spiders, and miles in the air in relatioJ1 

to c(:'rtain meteorological c'ollClitions was rC(lortpd b~' Glick (lfl.J!I, 
1 !1!i7), Ollr finding'S ,,'ere similal' to the jlJ'eyiOUK data, PXl'ppt that 
fewer i nsectK \H'J'e collected per Ull it of screen-exposure ti me. pro\)
alJl~' lw('ause of dl"Oug:ht conditions, and there was ,::ome difl'erencp 
ill insect actiyity ill relation to temperature, 
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TABLE 2.-Numbe?·ofinsects, ,'spide'rs~ and mites ,coll.ected byai?'

planeat,dijJerentaltitudes overcentml Texas and.area border

,ina the no'rtheastern Texas .line,August 10 to Octobm' 12, 1956 


Kurn:ber collected at 

indicated altitude (feet) l'el'cent 


,Order Total of grand 

total 


200500 1,000 2,000 3,000 


---------1-----------1----1----·-
Araneida .............. . 27 15 13 11 :10 76 4.3 

Acadna .....•.......... o 02 0 1 3 .2 

Collembola ............ . j 0 00 1 2 .1 

Orthoptera ............ . 2 0 2 2 0 6 .:3 

Neuroptera .•........... 4 0 1 0 0 5 .:3 

'Odonata............... . 1 1 1 0 0 3 .2 

Psoeoptel'a ............ . o 00 0 ] 1 ! .J 

Hemiptera ............. . 48 ] 6 14 J6 8 102 5 . 8 

llomoptera .... " ..... ' 281 J55 ]37 102 76 75.1 [ 42.5 

Coleoptera ............ . 

Trkhoptera .. , ......... . 5~ 25 2! r ~ 1?~ I 6 : ~ 

Lepidopter'a ..••..•..... 2:3-' 'J8 8 H 4 67 I :3.8 

Diptera ............... . 170 ]23 J07 n 38 506! 28.6 

Hymenoptera ......... " 5u 29 ]9 j 7 5 126 j T.1 

Unrecognizable J , •••••••• 58 25 25 13 4 J25 I ......... . 


Total. ...... '"... 728 411 354 25(i 145 Q,894.jiOO::O

---,-, I 

Percent o[ grand tottti. ... 38.4 21. 7 18.7 1:3. 5 , ., '1' . .. . ...I· ... 
Total fliing time I 


(mirlutes) ............. l,622 1,58J 1,987 J,54,5 1,620, 8,305) ..... .. 

Average 'number of I 1 


specimens per 10 I 
 1 


minutes of flying time.. 4.5! 2.6 l.81 l.61 .n i 2.n I...... ,. 
Central Texas. . . . .. . :; .(j, .I. / j.2! . (\ I . / i j . (j ! ........ .. 

BorderaTca......... /.41 5.0 2 .8 I 4.51 1.5; 4,0) ...... . 


1
 
1 Not included in calculation of percentages of grand total. 
" Grand total. 

Temperature 
Collections in the, 1956 flight compared closely with those in the 

Louisiana flights for 1926-31 (Glick 1939) as to temperature, 
except that the peak in the number of insects collected in 195,6 
per unit of flying time occurred when the surface temperature 
was about 72° F., as compared with 75<: to 79° in the 1926....:31 
flights. 

Cold Front 
Wellington (195.4) recognized the effedsof cold fronts on insect 

activity and, in connection with such phenomena, tbe value of 
weather forecasts in ecological studies. He cited, as an example, 
an observed 'association between mass flights of the spruce bud
worm (Chm'istoneura furnifemna (Clemens» and passages of .cold 
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TABLE3.-Insects,spide'rs, a.nd .mitesco.Uecte.d by ai'rplane at dif
ferent altitudes over cent'tal Texas and .a'rea b01'de'ring the 
northeaste1'n Texas line, A~tg.U8t lOto. Octo.ber 12, 1956 

Number collected ,at 
indicated altitude (feet) 

OJ'der, family, genus, and species 

200 500 1,000 2,000 3,000 
--------------------/--- ------------
ARANEIDA (spiders); 

Argiopidae: 
Undetermined sp. (immature). . . . .. . . . 

Clenidae.: 
1 o o o o 

Zom sp. (immature) _.. _.......•... _. . 0 o o o 1 
Undetermined spp. (immature) ........ 

Unyphiidue: 
3 1 .0 o o 

Estmnd£a sp ••• _• • . • . • . . . . . . • . • . . . . . .0 
Undetermined spp. (immature) .... _. . . 0 

o 
1 

1 
o 

o 
1 

o 
o 

Uudetermined spp........ ..... .. .. . .. 1 
)Ih-ryphlLutidae: I 

~hclecopS£~ spp ..... : .................! 2 
(; ndetermmed spp. (unmature).... . . . . . 1 

Oxyopidae: . j 
O.ryopes salllcl~s Hen tz ............. - "1 a 
(lxyopes spp. (Immature) ........ _... ", 2 

o 
1 
o 
2 
1 

o 
o 
o 
o 
o 

o 
o 
:3 

2 
1 

] 

D 
o 

] 

1 
O.ryopes spp•........................ i .2 
Cndctcrmined (immature) ............. ! 0 
Cndctermined sp .................... I 0 

Sallieidae: 

o 
1 
o 

o 
1 
o 

2 
o 
.0 

2 
o 
1 

Phiclippus spp. (immature) ........ , ... , f 
Cndetermined sp. (immature).... .... I 

1 
0 

o 
o 

1 
o 

o 
o 

o 
] 

LlIdctcrmined SP1). . ..••••••••• ,. _• • . 
Thomisidlle: 

5 5 2 1 2 

"lJ-isumeliops aspare/llts (Hentz) ....... , . 
JJ·i.~wmel!ops spp. (immature) .... , .. , . . 

0 
5 

o 
1 

o 
] 

o 
o 

3Hstullenops spp. . . . . . . . . . . . . . . . . 
ACAIUXA: I 

] 2 o o 
En-thrapidae: I 

• Bala1t.~tillm sp .•••...... _..•.• _....... i 0 o o o 
l'll\·toseiidae.: I 

· Fndelermincd sp. (l:tn-a) ......... , ... ! 0 
Lropodidae: . 

Undetermined sp. . . . . . . . . . . . . . . t 0 
COLLEMBOLA: I 

o 
o 

o o 

o o 
l;ndctermined spp...... _ . . . . . .. .. I o o o 

ORTHOPTERA: 
GrvlIidllC: 

• A chela, 8pp. _ ... , ,. ............. 2 o 2 o 
Tetli~oniidae: 

CO/loCep/taill{l sp. (nymph) ......... , 0 o o o 
X£CROPTERA: 

Chrysopidae: 
('hrysopa sp., 11/o minwda. group. . . . I 
C'hrysopa sp., l'uJilabris group.. - . _ .... _j 

J:Iemcrobiidlll': 

o 
o 

o 
o 

o 
o 

o 
o 

SlImpherollius sp. near killingloni 
Carpcn t.er ........ _. . . . . . . . . I o o o o 

S!l1l!1)hero/rill.s sp. llCllr prrllan'lls I 
(MeLaehlan) ................. _. ,. 0 o o o 


)f\Tm\~leolltidae: . 
• Hc.~peroleon sp ... , ....... _........ , , ., o o o o 
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TABLE 3.-Insects,spiders, and mites collected by ai1ylane atdif
ferent .altitudesover central T.exasand ar,ea bordering the 
northeastern Texas line, August 10 to October 12, 19.56-
Continued 

Number collected at 
indicate:! altitude (feet) 

Order, family, genus, .and spedes _____I~J 500 1,000'1 2,000 \ 3,000 

ODONATA: 
Aeshnidae: 

A.nax JUT/ius (Drury) ... , ....... , .... . 
Coenagrionidae: • 

Enallagma sp .... , .......... , ....... . 
Libellulidae: 

Panta/a jlavescens (F.) .............•. "j
PSOCOPTERA: 

Liposcelidae: I 
Li'posceh's sp •............ , , ..... , , . . . 

o 

1 

0 

0 

o 

o 

o 

o 

o 

o 

o I 0 

o I 0 

o j 0 

o I 
HE~IIPTl;;H.A: 

Anthocoridae: 
I
I 

Orius ir/..~id-iosu.s (Say) ............... , . \ 
Onus insticolor (White) ........ , .. " .. 

Core,ilae: 

10 
2 

2 
J 

a 
0 

;1 
J 

2 
J 

ArhysSll.~ lalcraNs (Say) (nymph) ...... . 
lJarmosies rejlexII/us (Ha~·) ...........•. 
J adera haemai%llUt (H. S.). .... . .. ,. 

] 

J 
0 

0 
0 
J 

0 
0 
0 

o 
o 
o 

o 
o 
o 

Corixidae: 
!lh~Lmpoco.rixa aClllll(n~la (Uhlpr) .... , .\ 
Tnchocorlxa kanzeL Saller ............. , 

Lyga~i~ae: ,
( It[Jene.~ spp. . . . . . . . . . . . . . . . . . . . . . . .. t 
Explochiomera cOT/Jl/sa Barb('r. . .. . .' ! 
Explochiomera Juscicornis (Still). .. . 
Geocoris pallen.~ Stal ... ,. . 
Geocoris puncU1Jes (Say) ............... j 
Heraells p/ebejus Stal ... . . . . . . . . . . .. . II 
A.[eidocery.~ rescdae (le/llinaill..~ (Fkt\') .•.. 
J~Ys~us ca!iJorni('u.~ (llabam('nsis Bak('r.. I 
l\ YSlU.S ('rll'Cte (Selllll.) ...... , . . . . . . .. , 
.Nysius raphanll.~ Howard... . . . . . 1 
Pac?~ybracMu..~ II~/obntu.s (Say), ......... i 
Pe:r..[Jcnes cOMlnrtu8 (Say). . . . . . . I 
p,hlegya.s annll1ic-rllS Sta~.. . . . . . . . . . .. I 
Ta/oneius puberulus (Still) • . . . . . . . I 

2\[iridae: I 
Ceratoce';81l1ls (lp£('(L!-i-~ Jenigh l. .. ... I 
Lygus /wcoiart.s (I. de B.) ....... . 
Lyglls paWdulus (Blall('har:l)..... .... I 
Psallu.~ se:riatus (Reuter). . . . . . . . . I 
Rel/.tcro.sc:opl1.~ .~II/J1ll11reIl8. (Reut('r). . . ! 
1'riyonoiy/u.s doher/yi (Distal! t) . . . . . . 'I' 

0; 
;~ 

0 
0 
1 
J 
0 
0 
0 
1 

oJ 
5 
1 
1 
0 
1 

2 
0 
2 
0 
0 

f 

0 
J 

0 
0 
0 
0 
J 
1 
0 
0 
0 
2 
0 
0 
0 
0 

0 
0 
1 
0 
0 
1 

0 
0 

2 
0 
1 

.0 
0 
0 
0 
0 
1 
2 
0 
0 
0 
0 

J 
0 
0 
0 
0 
0 

o 
J 
o i 

o 
o 
o 
1 
o 
o 
1 
o 
o 
1 
o f 

o 
o 
1 
1 
1 
o 

o 
1 

o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 

o 
o 
o 
1 
o 
o 

Nabidae: 
N(ll)i.~ allerrwluli .Pan;hle\'..... 

Neitlidae: . 
0 o o 

A.knisll.s lfLulii.spinll.s Ashm . 
Pputat.omidae: 

Amnelilus 7JUSio of authors, not Stal .... 
Corimeillcna incoynil(£ (;\J('t\. &; :'ILl .. , .. 
Oe/m/Ils 'pllgrwL (l~.) .•........ 

fi 
0 
1 

2 

0 
0 
0 

0 

f) 

0 
0 

o 
1 
o ' 

o 
o 
o 

Piesmitlae: 
Picl!IIw dnerewn (8:ty). . .. .., .. 2 o 
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TABLE 3.-Insects, spide'rs, and mites collected by airplane atdif
ferent altitudes over cent'ral Texas and area bordering the 
northeaste'rn Texas line, August 10 to October 12, 19..56-
Continued 

----.----------------------------------~--------------------------

Numher collected at 
indicated alUtude {feet) 

Order, family, genus, and species 

______~__________ ~-' 500 ~,~ \:,00) \~~,OO) 
j !

HEMIPTERA-Continued 
Heduv.ij-lae: 

Sinea sp. (nymph) ..•........ , , ...... , o J 0 I 0 ! 0 
Tingidae: 


C'orythucha marmora/a (Uhler) ....... , .. o 
 ~ I ~ gigC'orylll1lcha morrilli Osh. & D .......... , 1 
HO~lOPTERA : 

A le\"rodidae: 
• 1'rialeurodes obl/Wonea (Hald.l ........ . 2 J o i o
o ,uudetermined spp...•................ o 2 o 


Aphidae: 
Aphisspp . ....•...•........... , ..... :3 o o o 
;11 yzocallis 8pp..... . • . . . . . . . . . . .. .,. J o o :3 
Pemphigus 8pp ...................... . 5 :3 o I 
RllOpalosiphumfi/chii Salld ... , ....... . I o o ' o 
'1'herioaphi.~ 'IIlaculala (Bu('ke) ......... . 2 o o ' 1 
Tribc Aphini,undetcrmined sp .. , .... . o o oI ICieadellidae: 
A cem/agalHa uhleri (Van ]),).... . . . . . . . 0 I o o 
Aceralagallia spp. (females) ....... ,... 1 I J ! 

: I 
Acinop/erllll allgulalu.s La\\·RolI... .,.... J J o o 
A /"iT/op/erus spp. (females) .... , ....... , a a o o 
AICOIICllrtl '/IllLl·ret Gr.iff .......... "..... 2 2 1 o 
A.lconl'ttra spp. (fem . .!e;:) ..... ' . , ... , . . 0 1 o o 
Cameocepliala. fla.t·i('('p.~ {Hil(-y) ........ , a 2 o o 
Cameoee-pltala spp •.....•. , . • . . . . . . . • . 2 o o o 
(,hloro/elti. sp. (f('malel ..•.. , .. ..' .. ' 1 o o o 
('irculiJer ten(,/lu.~ (Baker) ... , ' .... , .... \ 0 o o 1 
D~ltocephailis 8on0r1I.S Ball .... , . . . . . . .. 25 21 9 J 
Dtkraneuret "p. (fl-male) ..•..... ' ... , . . 0 o 1 o 
J)rael'ulaceplll1la, sp. (femall' ) . , . , . . . . . . . J o o o 
EI/lpoa..~ca.!aba.e (Harris) (males)....... (j J o o 
Empoasca Jauae (I-Iarris) (females). . . . .. 12 o 1 o 
E1I!1)Oasca Jauac (Harris) (Sl'X not 

dl'terminedJ .... ' .. , , . ,. .. .,. , .. :~ a 1 7 II o 
Empo(l.sm sa/iml; Poos (fpIllal!') .... " .. . o o \ :I o o 
E'I/Ipo(l,~ra .~ola/la Dl,L. (mull-s). , ... , .. . 2 2 I a I I 
EIII1J()(l.W'(I. ,~Oi(/fUL Dl'L. (1('lllalpFl.., .. ' . 18 -4 2 
E'/IlpO({"~('lL SfJp. (femalpRl ...... , .,., .. (i I J 14 16 2.to " 4EII/po(l.sca Hpp. (SI.'X not dp[(-rmirwi,l .. , . I a o 
Em7)o(Jsca !'pp. (nymphs) ... " ,., .. ,., 2 b 1 b o o 
ErythrOIl('lIra (ET!I/hrOIl('w'n) sp. (f!'lIlal(-)' I oo I 

E.i/ialtl/.s ('.ia()slIs {'('hl(-r) .... , .. , .' 5.5 2? I :S 17 :J2 
Flu(Jllti(J pidll (Osh.). . . . . . . 0 1 I 0 o o 
Fir;('(m/ia sp. . . .. .,., ", "" , . I 0: 0 o o 
OmlTdl/fllct n'igrljrolls (Forll('s). . . (j I i o" ! 2OYPoll(lnn ongll.la. Dt'L .. , '" .. I o og ! gLillwletli. spp. near ,.triolll..~ (FaIU. . 0 o 
Limo/cUi.!: sp. (fl'lIlale). . • . . .. , , 1 o I o o 
:l1(l('l'o8Ieil'S la.sdfl'vrts (SUn) . . . a o :) : 

(j IJ!(l("ro.~leles Fpp. (r('mall'~). . .. . , , 17 10 Ii 
I;1[(lrl'o"II'l('S slJp. . . . . . . . .. . .,',.' 1 ~ j o i 2 

http:ongll.la
http:Empo(l.sm
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TABLE 3.-Insects, spiders, and rnites colkcted by airplane at dif
ferent altitudes over centml Texas and area bordering the 
n01-theastern Texas line, August 10 to October 12, 1956-
Continued 

Number collected at 
indicated altitude (feet) 

Order, family, gCI/US, and species 

___,______________1_2_00_ 500 I],000 2,000 3,000 


HOMOPTERA-Continued I 

-Cieadellidae-Continued 
 I 


Jle.solllia n'igririor8ll11t (Ball). . . . . . . . . . . 1 2 o 1 

~\=e.~osielesneglectus (Del.,. & D.) .. , ..... ,' 12 5 8 7 2 

""eso.stele.s spp. (females) .... , ....... ,., 1!l 4 (j -1 10 

~Vesosleles spp .... , ......•...... 2 2 2 1 :3
0 • • • • • 

Ollorianlls siricilis (B:tll)..... . . . . . . . . . . ,j 1 1 o 1 

0 •Paraphiepsius -irroralll.S (Say) ......•.. 0 o o 2 o 


&ophylopius fronlalis (Van Do) 0 0 o o ] o 

Scaphylopius loriealu.s (Van D.) ..... '" .II 5 5 I 1 

Scaphytopius spp. (femalcs) .. , .... ' . , • . 0 2 o o o 

Scaphylopius ~p, . . . . . . . . . . • . . . . . . . . . . 0 .I o o o 

Scaphylopius sp. (nymph). . . . . . . . . . . . . I o o o o 

Slirelills bie%r (Van D.l ..... , .... " .' 2 2 I o o 


0 0 0 •••• 0 •••Zygina sp. (female) ........ o o .I o o 

Undetermined spp ................... . o 2 o o o 


Cixiidae: 

Cirilts spp. (females).... . . . .. . . . . . . .. . (j o 2 o o 

('iX/liS spp. . . . . . . . . . . . . . . . .. ........ :3 o .I I o 

Oec/ells 5p. (female)... . . . . . . . . . . . . . . . . 0 I o o o 


0 ••••• 0 •Oliarlls aridus Ball .......... "1 0 .I I o o 

Olianls leramls l\Iet<'. .. . . . . . . . . . . . . . . . 1 o o I o 

Olz:arll.s sp. (female}. ........ ' ........ 'j' 0 I o C o 

O{wru8 8[l .•...•.•••..•.•••... ' • . . • . . 1 o o !) o 

P.sellriorixill.s sligll/alu.s (Say) ........... 1 3 o o o 

Cndetermined Rp ..................... ! 1 ! g o o o 


Dclphaeidae: I 

Delphacodes basivilla (Van D.l .. ' ...... i I o I o 

Delplwcodes puella. (Van D.) ........... ! ;{ o I o
I' g 
Dclphacodes spp. (femal(~s)..... . ..... '\' a .I 1 o o 

Delphacodes spp ..................... I o I o I 

Ellidelia magni.~lyta (Cwfd.)... . . . . . . .. . 0 1 o o o 

Libllrnie{[a ornala (Stal) ..........•.... 1 8 7 8 1 .\ 

Peregrinu8 ,naidi.~ (Ashm.) ...... , ...... ; J o I o o 

Pi.~lionolu.s 4-plis/1IIal/l.~ (Villi D.) ....... ; 0 .I o o o 

.Soga/a meridiana 13ml'................ t 0 I o o o 

Sogala spp. (femalesl...... . . . .. . ..... \: I o o I o 

Soga/a ~p........... . . . . .. . . . . .. . . .. . ] o o o o 

Undetermined spp... . . . ... . . . . . . .. .. . ,j 2 2 o I 


:-'Iembrueidae: 
Campylenchia talipes Say ............. ,' 0 o o o 
Vanrl/lzea lacla segmenta.lll (FowL). . . . . . 0 o o o 

Psyllidae: I 

Helerop.~yl/a lerana Owfd ............. i 0 o o o 

PachY]Jsylla ce/(idi,s-I/lal/llf/a (Hiit',\'). . . . . 0 I 4 o 

1'rioza diospyri (Ashm.) .. ............ 1 .I I o 


COLJWPTERA: 

Anobiidae: 1 


Calorama sJlp. . . . . . . . . . . .. . ......... /' o o o 

Anthiridae: 
 I 


A.nlhiclls spp........................ . .\ 0 :{ o o 

""oloxu8 spp •..... '" .......... , .... . o J :3 I o o 
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T-ABLE 3.-Insects,spiders, and mites collected by airplane at dif
jerent altitudes over central Texas and area bordering the 
northeastern Texas line, August 10 to Octobe1· 12, 1956-
Continued 

Number collected at 
indicated altitude (feet) 

Order, family, genus, and species 

200 500 1,000 2,000 3,000 
-----------------1------------
COLEOPTERA-Continued 

Bruchidae: 
Zabroles subfasciatus (Boh.). . . . . . . . . . . . 

Cambidae: 
1 o o o o 

Undetermined spp....... " 
Chrysomelidae: 

...... " . . . 2 o o o o 
Chaelocnema 8p., probably pulicaria. 

i\lelsh ...................... , . .. . . . 
Diachus sp., probably auratus (F.)... . . . 
Epitrix sp., probably hirlipennis 

0 
3 

1 
1 

1 
o 

o 
o 

o 
o 

(l\Ielsh.). , . . . . . . . . . . . . . . . . . . . . . . . . . 
Glyptina sp., probably atrivenlris Horn. . 
Lema sp., probably leconlei Clark ..... , . 
Pachybrachys sp. . . . . . . . . . . .. . . . . . . . . . . 

Coceinellidae: 

1 
0 
0 
1 

2 
o 
o 
o 

2 
o 
1 
o 

o 
1 
o 
o 

o 
o 
o 
o 

Hippodamia convergens G. M. . . . ...... 
H yperaspis fimbriolata l\felsh. . . . . . . . . . 
Scymnus (Pullus) loewii Muls. . . . . . . . . . 

Cucujidae: 

0 
2 
6 

o 
o 
4 

1 
o 
4 

o 
o 
2 

o 
o 
o 

Calhartu.s quadricollis LeConte......... . 
Curculionidae: 

o o o 
A:nacent~jnus deplanatu8 (08Y.). . . . . . . . . 
Anthonomu.~ grandis Boh ............ , . 
Apion sp .................. ,.........

Elateridae: 

1 
1 
0 

1 
1 
o 

o 
o 
o 

o 
o 
o 

o 
o 
1 

Conoderus beUus (Say) ...... , . . . . . . . . . . 
Lathridiidae: 

1 o o o o 
Corlicaria spp ... , . . . . . . . . . . . . . . . . . . . . 
J[elanophthalma distingllenda (Com.) .. " 
J[elanophthalma spp. . . . . . . . . . . . . . . . . . 

i\felyridae (l\Ialar.:hiidae): 

2 
2 
1 

1 
2 
2 

o 
1 
1 

o 
o 
o 

o 
o 
o 

Col/ops balleatas Lee. . . . . . . . . . . . . . . . . . 
Collops vitlatus (Say).. . . . . . . . . . . . . . . . . 
Col/ops spp ..................... 0 • • • • 

Mordellidae: 

1 
2 
0 

o 
2 
1 

o 
2 
1 

o 
o 
1 

o 
o 
o 

Mordellistena sp ......... 0 .. • • • 

i\lycetophagidae: 
• • • • • • • 0 o o o 

Undetermined spp.. .... .. . .... ...... . 
Xitidulidae: 

3 o o o 
Carpophilus spp. (male, female). . . . . . . . 

Phalacridae: 
2 o o o o 

Undetermined spp ............. " 
Scolytidae: 

.. , 0 0 o o 
Hyl{l,sles sp. , ........ 0 0 ••••••••• 0 •••• 

Staphylinidae: 
o o o o 

Aleochara sp 0 ••••••••• 0 •• 0 ••••• 0 •• 0 , • 

IL'$lenu8 spo •... 0 ••• 0 , •••• , ••• , •• 0 • • • • 

Carpelimll,~ sp. . . . . . . • . . . . . . . . . . . . . . . . 
Erichsoniu.s 8p. . .. . . . . . . . . . . . . . . . . . . . . 
Lobrathiwn sp. . . . . . . . . . . . . . . . . . . . . . . . 
Philonthu.s 8pp .......•........... 0 • 0 • 

TachyporliS jocosu.s Say. 0 •• 0 •• 0 • • • • • • • • 

1 
0 
0 
0 
0 
6 
0 

o 
o 
1 
o 
o 
] 

1 

o 
1 
o 
o 
1 
] 

o 

o 
o 
o 
1 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
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T~BLE3o-:lnsects,spide'rs,and ?nites collected by ai?-plane atdi/
fe'rent altitudes ove'1" central Texas and are.a b010deringthe 
northeastern Texas line, August 10 to 'Octobe'r 12, 1956-
Continued 

Number eollected at 
indicated altitude (fL'Ct)

Order, family, genus, and species 
I ' ! 

_________________l_2__oo__5_00_ _1_,000__2_,000__3_,000_ 

1DIPT.ERA-Continued 
13ombyliidac: 

Mythl:coII!lIia ap ...... , . , ..... , . . . . . • . 0 o o o
Cecidomyiidae: 


Allaretc spp ................... , . . . . . . j 2 o 1 o 

Itonidini, undetermined sp ..... , , , .. , . 0 o 1 o o 

Lasiopterini, undetermined sp ....... , . . 0 1 o o 
 o

Cemtopogonidlle: 

Gulicoides variipennis (Coq.) (females)... 0 .2 o o o 

Gulicoides variipennis (sex undetermined) 0 I 4 o o 

Dasyhelea spp.............. , .... , . , . . 0 o 1 o 1 

Helea sp ....................... ,..... I o o o o 

Stilobc ,iini, undetermined sp... . . . . . . . .I o o o o 


Chil'Onomilille: 
Gl'icoioPll.~ ap ... , ...... , . . . . . . . . . . . . . . I o .0 o o 
biamesia sp .. (male) . . . . . . . . . . . . . . . . . . 0 o o I o 
Dinmesinae, undetermined spp .. , .. .... 0 I o I o :1 

Hydrobaeninlle, undetermine<! .:;p. (tuull') 0 o o o I 
Hydrohueninlle, undetermined sp. 

(female) .......... " . .. . ..... . .. ... 0 o o o 
Pclopia app. (females).... . . . . . . . . . . . . . " 2 o I o 
Pelopia spp.. . . . . . . . . . . . . . . . . . . . . . . . . 7 12 (i 2 3 
Pelopiinae, undetermined spp. . . • . . .. . . 0 I o I o 
Penial/cltr(! ap ................ , . . . . . . . 0 I o o o 
Tendipeclidlle, undetermined I;p. (femull') .1 o o o o 
1'endip":linac, undetermined app. 

(females) ........................ " 2 o o o o 
Tendipedini, undetermined spp. 

(females) ......... , ............. , . . I I o 2 o 
1'lmdipedini, undetermined spp.... . . . . . (i 4 7 4 2 
'!.clldl;PCS spp. (females) ......... , . , . . . " I 2 o I 
.1 cndt]!cs spp .................. , . . . . . . 2 5 (j 2 I 

Chloropidae: 

Ohlorop.~ ecrUIlW Ad ....... , .... , . . . . . . I o o o o 

Diploio.ra lIel'sicolor LI\' ..... , ..... , .. 'I I o o o o 

EI(l('hipicra n/flrieeps (LII'.), . , .. , ... '.. 0 I o o o 
fIi[il)el(/ie.~ (li.~.~iden.~ (1'u(·k.). . . . . . . . . . . 2 I :) I I 
HiliPclate.~ particeps (Beek.) ....... , . . . . 0 2 :{ o I 
Hippe/ates pl/sio LI\'. . • . . . . . . . . . . . . . . . ,I 8 I o o 
Maciiza 7)aI'V(I. (As.). . . • • . . . . . . . . . . . . . . 0 .2 o o o 
M(ltiiza sp................ ......... I o o o o 
,lrernl1tl/za (U/wri('(/lW Fit.ch. . . . . . . . .. . . 2 I 2 o o 
O.w:-illella carbonaria. (LII'.) . . . . . . . . . I o o I o 
O.w·illelln to:ccllciix (Fiteh).,.. . . .. .. 2 o o o o 
Pscudo{l(lll/'(/x (lllchol'(/. (1.,\\,.) , . • . . . . 0 I o o o 
'I'lwulllatolllyia. {lialml. ('\leig.). . . . 18 !l 8 8 ,I 
Ulldet(~rmined sp ... " ...•. ... 0 o I o o 

Culic:idue: 

('lIle,r iarsalis Coq ... ' . . . . . . . . . . . 0 2 :) I o 

('111£':1' S(lp ..... , . . . . . . . . . . . . . . . . 2 [) I o o 


Doli('hopodidlle: 

('hrll,~olll.~ spp. . . . . . . . . . . . . . . . . . . . . 7 :~ o o 


http:Diploio.ra
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TABLE 3.-lnsects, spiders, and mites "collected ,by ,airplane at ,dif
fere.nta.ltitudesover centrai Texas andare.a bo'rderingthe 
northeaste.rn Texas line, August 10 to Octob.e'1' 12, 1'956-
Continued 

Number eollected at 
indicated altitude (feet) 

Order, family, genus, and ~pecies 

___________,_______,1_2_00_t~ 1,000 \2,000 3,000 

I I
DIPTERA-Continued 

Dolichopodidae-Continued I · I 


Hydrophorlls spp. (females) .. , . , ...... . o I 0 I 0 I 2 l o 

Hydrophor!~ sp ..................... . 

Thrypliclls spp ...................... . o
~ I gig I g 
Undetermined spp ............. , ' .... . 2


18 I 7
I 8 I 7 

o 


Drosophilidae: . 

Drosophilaspp . .•.•..•.•.••.......... o 

Scaplomyza spp ......•............. ' .. i I ~ I 5, ;j o 


Empididae: l I I 
II' 


Drapelis spp. (fennles) •...... , ...... . 1.6 j \) H, 10 ! 
Ephyd:-idne: . 

Dtscocerma spp .....••...... , ....... . o: I g 1 ~ Ephydra sp ............•............ o
g I
Ephydrini, undetermined sp .......... . o 
Notophilinae, undetermined sp ..•...... o og i : I g 

; 

o : oParydrinne, undetermined sp .......... . 

Philygria debilis Loe"·................ . o o 

Scaiella spp ......................... . ~ I g I ? o , 1 


Lonehneidue: o I
Loncllflea. sp ......................... . o l r o r o 

Miliehiidae: 


D~m!J/IIelopa ;If-nigrlun (Zett.) ....... . 5 4 3 o 2 

Des/llomelopa spp .................... . 1 o 1 5 o 


Museidue: 

Fannia spp ... , ..................... . 1 I o o 

Hl/lemya spp .................. ······· o 1 2 J 

Sipholw irrilans (L.) ..... , ........... . 1 o o o 


Mycetophilidne: 
Undetermined sp .................... . o o o!I
Otitidue: 

Eu:r;e.sla nolala (\\"ied.) ............... . o o : o 


Phoridae: 

ll[egllselia spp ....................... . 3 2 2 o
~ I 

Undetermined spp ................... . :3 2 ' 1 1 


Pipuneulidue: I I " 

l'olllollvar!lellll sp ................ ' . . . . 0 o I o o 

Sllreophugidae: f o i
SarCOphll(lll (Rll.l'ini(L) ochracea AI:I. . . . . 1 j 0 'II o o 
Sarcoplwga (Ox!lsarwriexial venlricol/(I. ! o . oScillrid~~~lp ........ "",,,,,,,,,,,, " ... ! I j 0 II' 


I o o oSePll~~~:/Sill sp .......................... j' 1 I 0 i 


8ep.~I.S Rpp. . . . . . . . . . . . • • . .. .•....... • 2 [ 0 ! o o 

Undetermine:1 spp........... ' ....... 1 I 0 \ 1 o 


Sphueroceridue: I I 

Lep/ocera. exigllelln Suuler.. ' . . . . . . . . . . J I 0 1 o o
1 I 


L(~ploreraf01ltillalis (FaIL). . . . . . . . . . . •. 1 '" 0 . o o 

1 oLep/llcera w/zeelcri Spuler..•... '. . .... \ 0 . 0 I 


.Leploeem spp. • . • . •. ....... ' '" 9 \ :3 :3 ? f o 

, I ! 

http:northeaste.rn
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'TABLE .3.-Jnsects, sp.ide.rs" and m.ites collected by airplane atdif
ferent altitudes over centmt Texas and area bordering the 
nm·theaste1-nTexasline, Aug.ust 10 to Octobe'r 12, 1956-
Continued 

Number collected at 
indicated altitude (feet) 

Order, family, genus, and species 

_________________1__2_00_1500 .1,000 .2;000 3,000 

DIPTERA-Continued 
Syrphidae: 

l1110grapta obliqua (Say). . . . . . . . . . . . . 0 1 o o o 
Bareha sp. . ......................... 
ll;fesograpla emarginala (Say)....... .. . . 

0 
0 

o 
o 

1 
o 

o 
1 

o 
o 

M esograpla mar(Jinala (Say) (females).. . 
Mesograpla marginala (Say) ..... ,. . . .. . 

0 
5 

1 
<I 

2 
o 

o 
I 

o 
o 

Mesograpta polila (Say) . . . . . . . . . . . . . . . . 
8phaerophoria sp. (female)...... . . .... . 

Tachinidlle: 

2 
0 

o 
o 

o 
o 

o 
I 

o 
o 

ParudidYlIla sp. . . . . . . . . . . . . . . . . . . . . . . 1 o o o o 
Gndetermined sp. . . . . . . . . . . . . . . . . . . . . 

Tephritidae: 
1 o o o o 

Ellaresia bella (L,,'.) .... , ...•..... ,.. 
1\'ea.~pilola sp ..........•........... "1 
Orellia sp .......... , . . . . .. . . . . .. .... 

0 
1 
0 

o 
o 
o 

,\ 

o 
o 

o 
o 
o 

o 
o 
1 

ParoxYlla spp . . . . . . . . . . . . . . . . . . . . . . . . I 
Trupallea aelillobola eLI\'.) •.•.• , ....... ! 0 
ff' 2J nt]mllca spp ........... , .. , ... , .. " ! . 

Tipulidlle: 
GOllolIL!I(a helollhila. (Alex.) •.......... "1 0 
GonOlltylU r,pp. . . .. ........ ......... 0 
L~lIIllOf!hila sp. , . .. . . . . . .. . .......... 1 0 
£t1l1oma spp ....................... "j 2 
Polymeda calla. (Walk.l. . . . . . . . . . . . . . . . 2 
Polymeda lanlilla (Alex.) . . . . . . . .. .... 0 

HYMK',OPTERA: 

2 
o 
1 

o 
.2 
I 
o 
.2 
I 

Ii 
.2 
2 

I 
o 
o 
o 
I 
o 

I 
2 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
I 
o 
o 
o 
1 

Bllctidac: I 

Ba.eli,~ sp. (sulJimago'j (fcmalc) ..... , ... ! 
Bcthyhdne: I 

Epyris spp ................. " . . .. .,. 0 

o 

2 

o 

o 

o 
o 

o 
o 

Pseudisobrnchizul! Epp •...•.• , . • . . . I o o I o 
Rhabdepyris sp. . . . .. ................ 

Braconidac: 
0 I o o o 

II panleles llrl:slolcliae Vi(-r.... . ... . ... .I o o o o 
!lpll71leles sp. . . . . .. ..... . . . . . . I o o o o 
B{(lc'lIs spp. . . • . . . . . . . . .. ........... 0 o o :3 o 
Brucon mellilor Su.y. . . . . . . . . . . 0 I I o o 
Brawn spp.. ..... ...... .... 0 o o 2 o 
Chelonus SPI>.... . . . . . . . . . . . . . . . . 2 o o o o 
Dorydinae, n. gcncra, n. SJl.. . I o o o o 
H or/lLZ:II,~ l'll/{furis Ashm. .. . . . . . . 
Or{/illl.~ yrlechiae (Ashm.). . . . .. . . 

Gemphronidac: 

I 
0 

o 
o 

o 
I 

o 
o 

o 
o 

U01IO.~liynwli apt>. . . . .. .......... 
Chalcididae: 

.2 o o o o 
HallichelhL sp. (femal(-)... 

CynipoidCIl CEu<:olinlle): 
Eucoilidcll sp. (f('male!. ........ . 

Eucharitidll(,; 

0 o 
o o 

o 

o 
o 
o 

Oraselll(l sp. . . . . . . . . . . . . . . . . . . . . . 0 o o o 

http:sp.ide.rs
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TABLE 3,-Jnsects, spidm's, and 'mites collected by ai?-plane at dif
!e?'ent altitudes ove'!' centmlTexas anda?'ea bm'de?'ing the 
n01'theaste?'n Texas line, A~tgust 10 to Octobe'!' 12, 1956-
Continued 

?\umber ('ollected at 
indicated altitude (fect) 

Order, family, genus, and species 

200 1500 11,000 \ 2,000 3,000 

-'--1--1.'--
HYi\'lE~OPT.lm.A-Coliti!1ued I I 

Eulophidae: I I ; 
Aphelinini, uncletermined sp. (male). ~ ..! 0 IIi 0 I o o' Closlel'Oceru.~ r:indipcnni.s Ashm. (male). . 0 0 \ .1 o o 
Closlel'OcCI'liscillClipennis Ashm. (rpmakl.! 1 ,'0 0 o o 
Ellplet'lms sp. (male)., ........... , .... t 0 1 0 o o 
Ellplcc/rllS sp. . . . . . . . . . . .. . ... ' .. ' ,I 0 'I 1 0 o o 
Telra.slichlls lip. (female), •. , .. ' , ...... i 1 0 0 o o 

Eurytomidae: : 
13rllc/toplwYlIs (/i/Jbll.~ (13oh.) (male) ..... 'I' 1 I 0 i 0 o o 
13rurhophaYIl.~ (fibblls (Boh.) (f('mlll('s). " :~ ! 2 0 o I o 
13rllrlwplwYlls yibbus (Boh.) (sex ! 

un:lctermined) .............. , , . , .. ,! 2 o j o o o 
BrllC·hoplw{lIl.~ lIle.ricanlis Ashm. (males) .. i .2 o o 1 o 
13rllcl!ophafllls mc:cicanlls AHhm. (female).i 0 o o I o 
BrllcllOph{/(II,I.~ spp. (r\'nllll('s), .. ' . .. .'. 'I 2 0 I 1 oI 

EUrJllollla spp. (femall's) ... ' , .. .,' , 2 o o I o 
FonnieidlH': ' I 

('rclltal(Jy(l.~It:r sJlp. (ll1'tlf'sl ... ' ... , .", 0 5 o 1 o 
LrplOYl'n!ls eiollf/(l/a (Buekk·.\·) {1I111.!!':;), .• ~ I o o I o 
Phcir/ole spp. (1I111Ies) .•. , . , .... ' '.' . 2 I I I o 
PheMole spp. (workers) ......... , ., .. ,! a o I o o 
'~Ol(,/IOPII1:S XylO,/li:V[CCook (workers) .... 1 0 2 o o o 
.sole/lOpsl.S spp. (1I1Itlp:;)., , , , . ' '. .,' .. ,' :l o o o o 
8oleno]J.~I~~ (./Jiplorhoplnl.mJ sp. ([('mlllp) .. i 0 I o o o 

Halietidae: 
Hlliictus ((.'hlor(Jli('//(,~) spp. . ..1 2 o o o 

lehncumolJidlw: I 
J[ao.~len'lls lO:!(lic(('lIciis C'I'(,:-:s. (mille!') ... i o o o 

Ormyidae: : 
Orlll!fr!11I sp. (rcm~llp) ...... ' o o o o 

PCJ'ilrtmpidae: 
PcrilwllplIs ml'in(froflll Cwrd. (fClJllll(') .. o o o o 
PerilWIl]lUIi slllJ(·arifl(llll.~ (,wfd .• ' . .. . o o o o 
Peri/alllpul! spp ..•..... , . , . ' I o o o 

Pteromalidap: 
('ololrechnlls j{lno/lls Burk:; (malp) ... , •. o o o u 
Cyrtol7llster IIl!ls!lowi C\\'fd. (fpmale J••• o o o o 
1!:1I.p/ero/l1alus /a,(,/Linoc (lahan (fcmalp) .. : o o o o 
Ha/)rorytlls spp. ([(,lJIales), ' • . . . I I o o I 
Ha/icopleru. a('/lUc (Walk./lf('mllk:s).. : 2 o 2 o o 
Holirop/e/'(! spp. (remales) •• " ... ' . i I o o I o 
Pachl/Ilellron spp. (females) •.. ' I 2 o I o 
Porhl/lleltron spp. . . . . . . I I o o I o 
PsiloreTa r('fipe,~ (Ashm.l (mall'l •. ' . " 0 o I o o 
.PteromalilJi, lIn(\etcl'milJ('d sp. (fpmldp).,' I o o o o 
Plcl'OlI!(//Il.s sp 0 o I o o 
Za/ropi,s spp. (malt'!').,., .. . j 2 I o o I 

Suelionidac: 
Ceraloteiei(l //larlallii (Ashm.l ... I o o o o 
H(l(lr(/fI(l/U,~ $PP .... . "I 0 2 I I o o 
Telt?a.~ sp .... , ' ., ..... , .. o I o o o 
J'elellolll/l.~ porli.~i Ashm .... ' . ' o o I o o 

http:Jiplorhoplnl.mJ
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TABLE3.--Insects, .spide'rs,and mites collected by 'ai'rplane at dil
fe'rent 'altitu,des over cent,tal Texas anda1:ea bo,1'de1ing the 
n01·theastern Texas line, August 10 to October 12, 1956
,Continued 

N'umber collected ILt 
indicated altitude (feet) 

Order, family, genus, and specie:; 

200 500 ] ,000 2,000 3,000 

HYMENOPTERA-Continued 
Scelionidae-Oontiuue:! 

?:elplOlltus sp ...................... 
1 r/.morus sp .•......•.. , •.•••.•...... 

Tiphiidllc: 

0 
0 

0 
1 

1 
0 

0 
0 

0 
0 

l'i/lkic~ sp .....................•..... 
Torymidae: 

0 1 0 0 0 

Liodonlolllerll.~ pe,plexus Gahan (males) .. 
Liodonlolller/lS lJerple;r:us Gahan (females) 
Z(lyl!/plonolU8 schwarzl: Owfd. (female) ... 

Tl'iehogramn1lttidae: 

0 
2 
0 

0 
0 
J 

1 
0 
0 

0 
1 
0 

1 
1 
0 

1'ric/toyrcLlItIll(l sp. (male) .............. 0 0 0 0 

fronts, and he gave other examples of ,an association between in
sect activity and cold-front passages, as revealed in daily varia
tions in abundauce of insects collected in a rotating net near the 
.ground. 

Two collecting flights were made in the Shreveport-Texarkana 
area after passage of a cold front on October 7. The cold front 
passed Shreveport in a southerly direction about 2:30a.m., with 
a marked drop in surface temperature. The flights were from 
Shreveport to Texarkana and return, with respective screen ex
posures from 5 :55 to 7 :26 and 9,:36 to 11. :01 a.m. The insect 
collections were compared with those of the preceding day. This 
is the only known record of airplane insect-collecting flights made 
just befol'e and following the passage of a cold front. Although 
the data are limited, they do give some information of value on 
the effect of this weather condition on insect distribution at various 
·altitudes. 

As shown in table 4, many more insects were taken behind the 
cold front on October 7 than on the preceding day ahead of the 
cold front. The maximum taken for both flights behind the cold 
front OCCUlTed at .2,000 feet, but the count at this altitude was 
lower for the second flight than the first. The count of 44 at this 
altitude was more than five times greater than that at the same 
level and time on the preceding day. After reviewing these data 
from a meteorological standpoint, Jacobs and Barre H indicated 

".JACOBS, W. C., and .B,ARRE, L. A., Ill. ,PERSONAL COMMUNICATION. Air 
Weather Serv., Mil. Air Transport Serv., U.S. Air Force,Washington, D.C. 
1956. 
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TABLE 4.-Numbel' of insects collected on /tights between Sh1'evepol't, La., and Texa1'kana, Ark., ahead of and 
behind a cold f1'ont, and some meteo'tological data, .1956 ~ 

g
AHEAD OF' COLD };'}WN'l' (OCT. 6) 

Z 
--------~--------------------.-

Ii :5S-7 :2·' lUll. !l :50·11: 15 11.111. 5:40-7:00 p.m. ~ 
~-"r- --·-r··'~· -'-·--1 tilAltitude Insl'('ts 

'1'1.'111 pCI'll tlU·t' Willd rm;e(\ts I Tl'IIlPCl':ltUI'(' Wind InsceLs TCIII pi)i'a!'U1'C Whit! C 
t"'(feet) eollec'll'(1 dil'C'l'lioll ('ollc('ted dil'lwt.ion c'olle<'tc!d dit'cction ~ 

~--. ,- ,---,".+.~",,, .. ~ '·-"~I'-------'I-'--~--+'- ··"'--'~'I------'-'I--'-------------
NI/mlu'" OF. ;V1/111/}('" oft'. Number op~ ~ 

200, ' .... r) I'-'70 SBI·; I.J 81 WSW \I 81l S 
I'a500. , Ii 7:1 SSI~ II 7H WSW Ii 88 W 01 

I , ()()() ·1 SSE 1.1 75 WSW :l 85 NNW 017·' 
2 , 000., . . ., S 72 SSI~ 7 i'\XI~ I 81 NW

:{, ()()() .... .J liB ESli~ 8 71 NNE I 75 N t: 
,"I 7·' 

rn 
,----~-----~----,~----~----~ \::i 

BEHIND COLD FRONT (OCT. 7)----.'--'-,----~---------- ;3 
5:55 7:20 a.lIl. n::10-11 :0 I 11.111, ~ 

~ - >-... '.'---.-"---.'.- --..""" "-- ._- --_. -- ,,---------'·-'--~l -
~ 

200, ' 22 1101 1~i'\E 21 71 I~NI·~ ........ ' ........... _............ . ~ 500, , la liol X It; 12 liS I·;~m . . . . . . .... ............ .. ........ .. (".) 
.... 

I ,()()(). 17 U:..{ N X W I H li5 EX I,; ...... " . ............ ""'''''''' 

2,000, ·1·' ,iiI XW 22 ;j!J I·:NI'; ......... , ....................... . fl 

:{,OOO Ii liIl :\ W I I 5:\ 1';:\ I'; ..................•............... 


••,.. __ ___"_'>--'"-,_>-<~, ~ r-_~_~_~~_ ~._- ___~.,___ ~ 
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that it seemed unlikely that the insects collected at 2,000 feet on 
October 7 were always at ground level in the area where trapped. 

Comments by Franceschini and Boudreau "afford an explana
tion of the concentration of insects at 2,000 feet following the cold 
front, and their explanation is founded on basic meteorological 
concepts. The air following the cold front has had a long trajec
tory over land north of the area and therefore a long sweep over 
insect-source areas. Furthermore, the air following the cold-front 
temperature inversion is unstable and is characterized by strong, 
gusty winds. These features, with associated turbulence and ver
tical mixing, would tend to stir the insects near the ground and 
distribute them to higher levels. However, within the cold-front 
temperature inversion, vertical motions .are inhibited or damped. 
Consequently, any insects carried aloft by vertical air currents 
may likely be deposited within the inversion layer. Essentially, 
the tempentture im'ersion acts .as a lid, which prevents or restricts 
the \"ertical motion of the air. This fact may explain the maximum 
insect count of 44 at 2,000 feet in the cold-front temperature in
version following the cold front. 

SUMMARY 
In a study of airborne movement of pink bollworm moths (Pec

tinophora {IOSSIlPielia (Saunders», 100 .airplane insect-collecting 
flights were made in 1956 over central Texas and other localities, 
extending to the northeastern fringe of the quarantined area. The 
insect-collecting screens were exposed for a total of 138 hours and 
25 minutes at altitudes of 200 to 3,000 feet. Balloon drift during 
the collecting period indicated that pink bollworm moths may be 
carried by wind currents to the north and northeast from central 
Texas. 

Spiders, mites, and 12 orders of insects were represented among 
1,894 specimens collected, which included 113 families, 241 genera, 
and 151 determined species. Two flights after passage of a cold 
front showed a greatly increased number of insects in the air. 
particularly at the higher altitudes, and indicate the effect of 
such a cold front on insect dispersal. 

LITERATURE CITED 
GAINES. J. C., and EWING, K. P. 

] D38. 1'1:1£ RELATION OF WIND (TRREKTS, AS IKOICATED BY BAl.LOOK DRIFTS, 
TO COTTON FLEA l-lOPPER OI::;PERSAL. ,Jour..Econ. Ent. 31: 674-
G77. 

GLICK,P. A. 
1939. '!'IIE DISTRlBL'TIOX OF INSECTS, SPIDERS, AND MITES LX THE AIR. U.S. 

Dept. Agr. Tet·h. Bu!. 1i,:3, 150 pp. 

'FRANCESCHINI, G. A., and BOl"OREAl', R. Pf;RSOXAL ('0;\1 illl"N ICATION. 
Dept. Oceanog. and l\1et., Texas A. & M. Col.. Colleg-e Station. 195,. 



:20 TECHNICp...LBULLETIN 1255, U.S. DEPT. OF AGRICUL1'URE 

,GLICK, P. A. 
1957. COLLECTING INSECTS BY AIRPLANE IN SOUTHERN TEXAS. U;S. Dept. 

Agr. Tech. Bul. 1158,28pp. . 
MITCHELL, J. M., JR. 

1957. HOW UNUSUAL ilS THE DROUGHT? U.S. Weather Bur. Weekly 
Weather and Crop Bul.44 .(la):: .10-12. 

NOBLE,L.W. 
1955. lNVESTIGATIONS OF THE PINK f OLLWORM AND HEMIPTEROUS COTTON 

lNSECTS IN THE EL PASO AREA OF TEXAS, 1944-52. U.S. Dept. 
Agr. Cir. 957, 16 pp. 

WELLINGTON, W. G. 
1954. ATMOSPHERIC CIRCULATION PROCESSES AND INSECT ECOLOGY. Canad. 

Ent. 86: 312-333. 

t: U.S. GOVERNMENT PRINTING OFFICE: 1961-600465 



t, 


.' 

..' 

• 



