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BY AIRPLANE

In Southern Texas

Perry A. Glick, entomolegist, Entomology Research Branch,
Agricultural Research Service ' *

Inzects ave generally disseminated in two ways: They may be ear-
ried i any of the various vehicles of transportation, or they mav
move throngh the atmosphere in flight. Their spread thirongh trans-
porfation in airplanes, hoatz, trains, or antomobiles has Jong been
extablizhed, but less i« known about flighit as a means of distribution.

Tlhe movement of insects across the Mexican border is particularly
Important to any efforrs to prevent the introduction of new pests.
Lhe boll weevil, the Mexiean bean beetle, the pink bollworn, the citrus
blackfly, and some fruit flies came inio the United States from Mexico,
Adthough quarantine menswres have greatly returded their advance
through tranzportation, there is no known method by which man can
prevent the entry of insvets Iy flight.

In 1925 n ninher of airplane (lighis were made in Mexico primarily
to study pink bollworm migeation. but the eollections included in-
sects i ten orders (Glick 24 . 13313 Pink hollwornis were found as
high as 3.000 feet.  Tn the sutnver of 1954 similar studies were made
m the lower Rio Girande Valley and King Ranch aveas of Texas to
obtain informalion on the aerial activity of this pest. as well as many
other insects of economic importange, '

EXPERIMENTAL PROCEDURE

A Piper Cub plune was usged for thi= work, Tnsect traps used by
the writer in Louoisiana from 1926 to 1631 were instalied under each
wing of the plane tlig. 1), The screens were lightly coated with an
adhesive made of a saturated solution of castor vil and resin so that
any msects coming in contaet with them would not be “washed™ off.

The ftights were made fronr August 15 to September 337 over the
lower Rio Grande Vallev hetween Brownsville and Hurlingen, and
9 over the King Ranch arvex between Noriax and Falfurrias (fig. 2).
The plane was kept at the International Airport in Brownsville and

' In eooperation with the Texns Arriculinrnl Lxperiment Riagion.

*Arthur tiieser, of {he Airerafi and Special Equipment Center, 1'lant Pest
Control Branch, was the plane pilet during these Hizhts. The following persons
illso gave assistance in thizs project: 12 C Bishopp of the Osear JJohnston {Jolton
FPonodation: J, I, Hollingswarth, Agrienltural LEngineering Itesearch Branch :
SO Tones and O N, Hosman, Entomolasy Resoareh Tiranch; and the stall of
the International Airport ot Brownsville, Tex.

* Indie numbers in parentheses refer e Liteeetore Cited, . 27,
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Fing gl 1. Juseer trap pliaeed o stras of Piper Cab oplane. A sereen s paliend
froen closed capgrrinent Wity a conteol wive running (o cabin ol plane. Five
aegsgs gee wsed in e feap awd are pualled o by Sndibvidaad wires g desiz
mstteel sazituede, and eeitarned by oo leseding wives Brownsville, Tox o 1aa,

serviced Trom Ut base. Four Hight= @ day were made when eondi-
Hote pernitted. nsually a5 and 10w e and Goand 9 poo with
aensiona] Hebt< gt mid-day,  Mdides fowin dioring the day were
Tao, oo, Son, L oo, and 5000 feei with o few ghts at 2o feed
The tight fielis ineluded altitudes of Soo, L oou, 2000, and Zon feet,
One =ereen i1 each rap was exposed For 10 mintes at each altitude,
Fhe myvernae ~pead of the plane when fiseet= were heong eollected was
0 aniles per home

Metearolovien] records wore made at each adiitude at the 1ime the
g wore exposed, These ineludod temperainre. vebative Tnmidity.
dew point, and condition of the atmosphere. Upper air daia twilid
divertion wind velosityt were obiained throngh the eourtesy of the
U S, Weather Dorean {liee at thie Toternationad Aiepart. Browns-ville.
aned while they were not always for the exaet Gme ihe dlighit= were
nuele. the air eonditions did not vary oreatly wnd they wepe aecord-
tely applicable.

AREA COVERED

The Yower Rio Grande Valley i= almost campletely under colitvae
fom, with extensive serenges of cotton, orange groves, mul vegetables.
However. <ome af e Tand 1= I mesquite. or inferwoven with numbers
of Deautiful winding resaea~ hai were Tormerly courses of the Rio
Creande. and inlerspersed with erigation ditehes, conalsand slovage
reservoirs.  Dovond (his rigated cauntey the vegetrtion i= sparse aiisl
(he aren 1= move or less arid, ovenpicd wirho imesaquite, ehony {rees
caeth, yueen, and other desert (lora mative to Tower Texas. Keologi-
eally it v known as (he mesquite elapareal (Tharp /70 p. 10) g 3).
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Tmmediately across the Rio Grande in Mexico the land for many
miles is alzo under enleivation with preat acrenges of cotton and some
vegetables,  Thix area supports o huoge inseet population. partici-
larly eotton msecis.

]
Fatdg Blanca
1
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San {sdro
La Reforma
Fuerto Rea
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*

Frover 2o Rastd o showing the jower Hio Grande Valley areag and op to
Corpus Chiristl, The ares covered by dingonal lines between Noriag aud
Palfyerias Is in the King Hanel conntey over whiclh nine fiizhts weree wade.
The (Hzbis In the Valley eoversd the avea between Browusville, San Bewilo,
arlinren, and Los IPrestes, Toex.,
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Frevu, 500 Awrleultnen] dre near Brownsville, Tes., ke (roms 50 fond nlii-
tdes This riel farming conntry i< typienl of the Tower Rio Genmde Yoty
oy e Wiiel islits were aende Gor e (e Tt ori tderstiets stiio.,

ALTITUDINAL DISTRIBUTION OF INSECTS AND SPIDERS

Ly the rathier yestrieted enltivated aren of 1he Tower 1o Greode
Vadley. amder semiarid conditions and with e Grlb of Mexiea o
the caatern <ide. one would expeet 2 Hiited fnseet popnlation as com-
paved with o count ey voversd with extensive swamps, Torese-. ad Tixe
it vemetatlon. I flyving over e Vallev, the writer often wan-
dered Liow any inseets could ever be taken mn the twa squnree Toel of
expused sereens hltering <telia ~nm il portion of the air over the vist
spretees particularly over the =parsely vewetated, seniarid area. Yo,
surpri-ingly, there were =hehtly more inseets tken in lighis over the
Vialley (6227 hsevt~ per Jo-aminute exposare of the serven=) thae in
flight= over the leavily vewetated aud caltivated aren of Louisinna
L0253 in=eets per TH-nrnite exposnre).

A the Jower aliitndes the numbers of fn-cets (aken per Haminnte
exposure of the sereons were relatively high (270 a0 Tog feer, and
107 ar 200 Jeetr. The monber taken then dropped ofl abeapily it
A feet £ tomects per 10minntes of exposured. diminishing eapidly
theveadier.  Most organi=is disperse near the ground, althoueh i
persion probably ocenes within a 2h-fool elevation Waol fenlarger 7,2,
P B Tlowever, the long-distance dispersion would probably vy
at high altitudes, Tor inseetsare subjeet 1o the strong conveetional air
curvent b are cnrried upward to great heighes where they may enter
the streata and deift o with ihe prevailing winds-

A onomber of Mighis stweted early in the morning, the LOUO- 3l
Snk-foot altindes being Hown st or o dacknes- s hile the Highi-
at the lower Tevels were wade after dayvhreak.  [nthe evenings e
Tower alfitudes were ilown fiest while it was =01 Tight, and the Liglher
altitudes in mmore or Tess drliness.
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There were 1,373 inscets taken during the 2411 minutes of exposure
of the sereens. Spiders {Araneida) and representutives of nine
orders of insects-— Psocoptera, Bphemeroptera. Thysanoptera, Hemip-
teva. Homoptera, Coleoptern, Lepidoptera, Iymenoplera, and Dip-
tera—were tiken. Diptera led in numbers taken. with Homoptera,
Coleoptera, and Hymenoptera following in that order. Only s few
specimens of the other orders were collected. Notes on the cecurrence
and relative abundance of the orders and their respective families,
genern. il species follow {(table 1),

Tanry L-—Suscets and spiders collected by airplaae, aceording to alii-
tudes. Rio Grande Valley and King Rancl areas, Teras. Slug. 18 fo
Sept. 3, 1340

Numnher eofleeted al adtifudes of-—
- Total

. . L o
00 200 500 1,000 2,000 5,000
foet Toer feet foet Teet feet

Order, Tamily, genns, and species

ARANEIDA ispidersy;
Therifdae:

Theridion sp. tuv . 1 & 1 { t] it 1
Lintvphiidae
Metoncta »p temale) 4 i { 1] 3] 0 !
(Crrabfccdius minndus Fmerton
ol . t ! 3] { 1] [} i
Linvphikhe nudt, spp. tiouna i i t) 3] it t !
Argiopidaes
Neosctipet 5. (JUV.LY i 1 0 ] - 0 |
Neascona <p. (mm) 0 1] u 1 th {1 1
Mangora =p. (juv) . { i 1] i it ] i
Aranend ~p, tjuv.d . ] §] ! ! i} 0 2
Thomixidae:
Miswmenops dubius Keysoriinng .
tleaunlel. . ti ¢ 1 U 4 - |
Misumenaps =p, {inue. ). { 1] } 1 {1 4] 2
Anyplhiaenidae;
gshe grecilis Benwz uva i 4] i} i g i 2
Clubionidude: : i
Caslianeiva sp, Lmagy 1 4 (i 4. 4 0 i
Lyeosidae:
Pardosa sp. Ljovo L . B} i 1 3 I} 0 - 3
Pardosa sp. (Hinn,d. . i 4] 2 3] a - i 2
Haltieidae:
Flabropaiins spo Guv) . 1 1 U 1} it 0 2
Habroaatbes =p. tintnd ] i i 0 0 A 1
Fefus sp. Oman,), i t U 4 {3 0. I
Bpiders: Undetermined =pp 4 it t 4 ¢ 0 4
Tolal . 7 h T it {3 3
EPHEMEROPTERA:
Carenidne:
Caenis 3p .. . { i i 0 . o 1
Brechyeerens sp. female) 4] ] ] Q 4] 0 - i
Baetidae:
Caflibaelis =p. tfemnlo). 4] Tt 4] Q 0 1
Total . . . . . 0 2 i ¢ i 4] 3

I Detorminations of inscels by sinff of Inseet Identification and Tarasite
Tutroduction Section, lKntemology Researeh Branch, and spiders by Willia J.
Gortsel of The anterienn Muscutn of Nutoral History, Depactment of Inscots
and Spiders.
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LaBLE L—Tnsecls and spiders collected by airplane, aecording to alli-
tudes, fio Grande Valley and King Ranch areas, Teras, Aug. 18 to
Sept. 3, 195 —Continued

Number eotleeted at altitudes of— -
.t Total
laken

00 200 500 1,000 2,000 5.000
Cdeet feed foet Teef | feet Teet

Urder, fumily, genus, and specios

PEOCOPTER A
Liposeelidne:
Liposeolis bostryehophitus com-
plex (femalel. '
Peripsaeidac:
Ectopsorus  pumilis {Banks,
L2 2p. demale)
Eelopsaris spo
Laiehesillicae:
Lachesttla rena Somm, 19445
tnglesy, O
(femalbesy

Toful

TIIYSANOPTER A
Thysanoptera umdi. =pp
HEAIPTISR N
Penatoiidae:
Cwdens obfigues (Uihlery .
Corvidaes
Arfeins Dmpressieodits Sial - _
Nreididlap:
Abnisus mudtixpionns LA=him b,
Lvpacitae:
fleacoris punetipes  (Say).
Gracoris wliginosus (Suyi
Urovorfs Hralipeanis Seal
Cligenes modesia Barber
Erptochiomera confusa Bachor.
Nyssius raphoans Howard .
Nysstus fenctlus Barler . .
Redheviidae:
Zelus reaardif Wol _.
Kined confusa Coudell_,
Ae=ovelidae:
Mesorelin mulsani; White
Anthocoridae:
flrius insitliosus (Nay). ...
{Irins (risticofor (White)
Nufocaris californicus (Remer)_
Miridae:
Fsudins swoedue Knight .
Psaltug seriuties (Reutery. )
Rewteroscapus oraufus {Rewer) . ‘ 0.
Riinacloa fortivarnis Reuter.. | -
24 24

"o

et =N S )

WOMOPTIERA:

Cleadelidae: ;
Aeeratagaliio calearis Oman__
Aeertfagalfio sp_ . ... .. ...
Arerofagettic sp. (Temales)__ .0
Apnlliinne spo oo L




TABLE L—Insects and spiders collected by airplane. according to alti-
titudes, Rio Grande Valley and Kong Ranch arcax, Teras, lny, 18 o
Sept. 3, 113 4—Continued

Numser eollected ot altiiudes of—

100 200 500 1,000 2,000 5000
et feet feet feer | freet feel

HOMOPTERA—Continued
Cicadellidac—Continned
Aleoneura sp. (Temaled
Baldulus sp
{aracocephala flari 1;)(5' (Rl](‘\]
(Carncocephaela spp
{arncocephala spp. ifernales) . .
{’irculifer enelins {Bakoer)
Delloce phaius senorus Ball__
Deltocephalus=p. . ... _ ..
Teltocephalinaespp. tfemales).
Dracewlacephale ap___ ..
Draceularephalu spp. ffemalesy_
Ewponsca abrupta Doell? .
Ewmpoasca fabae () larris). ... ..
Empoasca solane Tl .
Fmpouset sppo_. . .. -
Fmpoasca spp. onalesy
Ervihronenrind =pp. ifemales .
Fritianus crittosns tUhler), }
(raminetle nigrifrons (Forbes: .
Kunzellu spp. (females)___ .
Neapsleles spp. (females;
fHiarianus striedns Ball_ ..
Sraphytopius athifrons Hepner.
Seaphytopins spp. (Tomales) ..
Seaphyiopius sp. (uymph).
Seaphylopivs sp. - ..
Nestocrphaius pm’rmnu? VanT).
Xestocephatus #p. (Temalesy |
Fuging Fpoo_ L.
Cicadelidae wndt. ﬂp ot
Cixiidae:
Haplaring =p, ifemaley
Occleus A .
Cixiidae undi. =pp .
Delphacidae:
Frelph acor!re ATeripennis
(Cwida .
Delphacidae undt. *-pp
Pavilidae:
Aplintareida sp. .-
Tripza dinspyri Ashm .
Aphidae:
A plids spoprob, gossypli Glov. .

Order, family, genus, and zpecies

L
D e e D= I e T
—_— T D e e B LD D O

—_
SR

LEIN A ta

—
-—.-.LGlO:——?J.‘M-I:IQIOWIO»{-;‘I‘I‘-—-'-MIJI\DHN;-L%-DM—-'—-

ot R e el 1 e U e = 1

=

Total .. ...

COLEOPTERA:
Carabidac:
Carabidae nndd, spp.
Hydrophilidae:
Iydrophilidae undt. «pp

* Determinations by aurhor.

405308—57




TaBLE 1.—Insects and spiders collected by airplane, wecording to alti-
tudes, ftio Grande Valley and King Runch areas, Teras, sAug. 18 o
Sept. '3, 195 4—Continued

Number collecled at alliludes of— |

: - Total
Order, family, genus, and species | : . I taken
L1600 . 200 - 500 1, 00[} ..,000 5,000
j feet t feet feet feet ' feol : foel : !
COLEQPTERA—Continued ; : ; ? :
Blaphyiinidae: : : : . . i
Oxvtelinge: i ; |
Platystethus Sﬂrcm'ys L, : . ; . i
(mades) e 8. 1 . 0 0. i
(femalesy. . cee o 2. 2 0. 07 Q4 3
CCarpelimus sp .. 2 0: 0- 0. 0 0 2
Bledivs spo . I | I 1 { Gy 00 0 !
Aleocharinae undt, ‘-pp AU 1 0 0 0 0, 2
Nantholininae: : : : :
Lefolinws sp.. . .. . I 2 IR § I | I | 4
Paederinae: : : . ' i :
Lobrathivm sp - . g 20 0 0. 0 0]
Rlaphylininae: i
Phifonthus sp .. o 0 | 0 0 Nl i
Mulachiidaes : _ |
Cotlaps =p 2 3 1. 0 d. 0. |
Alordelice: _ ’ ' ; -' :
Muardelfistena sp A S T I (I 1
Pentavia sp ... . . 0 10 .0 UM 2
Anthieidape: ’ . : : . ;
Anthieidae undi. spp. . . - 00035 1. 0. 0 10
Drvopidae: : . : : i
Bryopidae undl. spp. _ . 20 [T ¢ B | I | T 2
Nitichulida: ! ' . ; i :
Carpophitus dimidiatuns (P2 20 2. 4. a5 0: 00 0. 11
Carpophilus spp . - 2 29 0. 0. 0; 0, !
Rhizophagidae: ) : ; : : : :
Maonotoma spo... oo oniinean. ol g- o, U 0 0 1
SFEriPs SP . e . -0 1 o a. 0 0 1
Cucujidar; : . : ; -
Rilvaninae vndt. spo Lo . .0 1 o0: 0: 0 0: 1
AMyeetophagidae: . : : ; i ‘ :
Typhaea stercorea (LY. oo _ 1. ¢ 0. o0+ 0., 0 1
Plhialacericdae: : i ' : '
Phalaeridae undl, spp_o. oo 1 0. 1 [V} 1 0 2
Latlridiidae: : ) ) !
Melanophthalma sp_ . . __ . 1 2. 2 ag: ot 0 a
Melanophtitatma, prahabiy dis- : : :
trnguenda (Comi.do .. _. . 1 2. 0 | NS + BT I 4
Migneauzio sp_. - . _____.. q 4. 4 IR 1. 14
Coceinellidac: : ) : : . .
Seymnus (Pullust foewd Aluls_ L. 1 i g: 0. a0 2
Colramegitin maculalo ( Dogeer) - I 3] . O 1
Tencbriontdae; ‘ ) ; ; i :
Palorus  subdepressus (Wol- . !
lasfonYy_ o . ... . ._.__ . i U O 0 a: 0] 1
Bostrichidae: : . : : |
Nylobinps sextuberculatus (lie- : : _ : : |
eone) e D 2 a0 0. 0 4
Bostrichidoe undt, spp... .0 1 2 L. 0 0 01 4
Chrysomelidae: . : : : i
Pachybrachissp. ... ___._ B ] 1 0 1 0 12
Chactocnemae sp. neur plicario i - . :
Alelsho oo e e 25 2 0 g, 0, 0 30




TasLr 1.—Inseets and spiders collected by airplane, according to alfi-
tudes, Rio Grande Valley and King Raneh arveas, Teras, Aug, 18 to
S‘r’pt 8 1954—Continued

Number colloeted at allitudes of — ‘
_-Total

Order, family, genns, and spoecirs : : : ) i laken
100 200 500  1.000 2,000 5,000
~feet feet - Teel - feel . Teel @ feet

COLEQPTERA—Conlinued
Chryzomelidac—Cuontinued
Epitriz sp. proh, hirlipennis
sl

Lacliea fafuscuata Sehllr
Bruchidae:

Aeanthoscelides, sp. near long-

reiylus Mo, oo oo

Curculionidae:

Anthonoenas gramdis ol

Microtyching sp

SHicronyE SP oo
Enplenidae:

Englenidae nadt. spp.

Totnd o oo il

LEPIDOPTERA:
Gielechiidae:
Peclinophora gnssypiciin:
{(Saund.} (males)
{Haund.) {females) oL .. :
Pectinophora gosa_;pm‘hr {=0x
unddlb oo LoolL
Cnorimoese hrmu MHp
Chionodes ? sp .. .
Keiferio. sp.. ... .. ..
Lyonetiidace:
Lyonetiidae und{. sp. -
Sevthrididae:
Beythrididac undl, spo_
Cosmopleryeidae:
fthene coneloreffo (Chambi_ . _
Cosmoplerygidae undi. sp .
Pyrauztidae:
foozastege similatis (Guenly..
Amatidae:
Seepsis fulvicolis (1Thn)
Crambidae:
Chmnatepleryr oceflea (Haw)

Total

HYMENGPTER A:

Braconidae:
Apantefes thurberine Mues_ . _.
Bracon plafynofee (Cushu) .o
Chelonns cantus Cress. ..
Chelonus carlus sp_. R
Trivspis spo oo oo o .o..

Eulophidae;
Horigmenus sp. {(male) . ..
Horismenus sp. (females) .
Derosfenns sp. (fomaley.
Tetrasgtichus raremarine Ashm,

(female)

— o e

— b3 -




TasLy 1—TInsects and spiders collected by airplane, according lo alti-
tudes, Rio Grande Valley and King Ranch areas, Texas, Aug. 18 to

Sept. 3, 195/—Conlinued

~Number eollectod ab altiludes of—

Ocder, family, genus, und species

[

EYMENQOPTERA—Conlinued
Tulophidac—Continued

Telrastichus sp. (lemalesy____ :
Hulophidne ondl. spp.  (fe-

Elasmidae: i
Elasmus sp. (femaled___ . __ '
Euirochosomaiidac: '
futrichosomu  afliipes Cwid, |
(fernaled. .o .. ___. . _.
Encyriidae:
Anagyrus sp. (females) . .
Mirini sp. {(female) o ___ .. _ .. )
Bupelmidae: :

Hupelmus pope (Grlt) (fo- -
malesy .. ... :

Fusandatim hubbardi (Ashin, }
{femnded .. ____

Perilampidue:

Peritampus fulvicornis Ashin:
(Mules) _ oo L. .
{Femnlesy__ ... .. .

Torymidae:
Parymus sp, (molesy ______
{femalesd .. _ |
Psenderimerns su. (femalesy o _
Pleromalidoe: '

Ipipterpmalus sp. {femaley. .
iHeterolaccus haunder! {Uwld. }
Gemaled__L___. . _ _ -
fletereschemn sp. (fem: ll(') .-
Spalengia sp. (femnle) ... -
Leelaps sp. (FemnleY .o ..
Eurytomidae:
ftileya  sp. (¥ cecidomyiar |
Ashim Yoo oLl
(FFemaley . oo ... '
Furyloma sp:
(Malesy___ __ ... ...
(Femmiesy_.._ . _ . _.

Chaleididae:
Fuchaleidin sp. ( malesy,
CYNIPOIDEA: Eucoilinae: .
Fucottiden sp. (Temnley .
Scelionidne:
Telenomus sp. ... . . -
Hadronotus sp. .. -
Ceratoleleia marlutlii {Ashm. J :
Belhylidae:
Peristerolaspo. oo .. (. ..
Koyrisspo_ ... ... . _.
Holepyrissp.. .. _.. Sl
Pscudisobraciinm ~.p i
Dtssam‘pka!ub J:ﬂm‘hnpam!
{Ashmy)y______ . L. .. _.
Bethylidae undt. 3+ S

10

100 | 200 500 ¢
foob | feet | Teel -
S —
: !
[ o 2
_- i
g Ui 0
! ;
0 6. 1
i
0 I @
g VRN |
2. 8
0 G Il |
9 2
é 21
0 1] o
a- 2 4
2 0 0
0. 0 i
B
R G
[ & [l
0 oo
: i
8 [ I
o I ]
[ 1 i
G | B
! i _' i
1l [ f
R
0l a1
3 4 2
R
6: 6i 0
i 0: o
2. 1o
2 Q( o
| 0f 0

l 000 2, 000
F(‘i‘!.

fi oel.

=

o]

{
{)

0

i

- =

0 -

1]

H

- DDoe

[ R oard

0
0
{t

[

]

0
)]

L

4

a.:

0

0

{}
t

]

Do DoDeD o000

||
)
[ Total

| {nkon
3000
fnci
0 i k]
21 2
0 I
0! !
P e
8 i
0 7
!
0 i
& 1
u 2
0 3
i H
- 2
0 i
i 9
b )
g i
g i
@ {
g i
1§ B 3
0 7
6 2
o i
1 o
4 |
1
g 2
0 i 1
8. 1
0 3
o 3
0| 1




Canuy 1. —Insects and spiders collected by airplane, according io alli-
o Ludes, Rio Grande Valley and King Ranch areas, Texas, Aug. 18 lo
Sept. 8, 1954—Continued

Total
Lukon

i
! Number colleeted at altitudes of-—
]

QOrder, family, genus, and species N i
1100 ; 200 | 500 '1000'2080‘300(}
i foet ;1 feet ; fect | feels fovb

HYARNOPTERA—Continued
Farmicidae: .
Ponera  [rigone vor. apueior
Torel {(fomale}__._ . ... .
Ponera sp. (femnles) _ .
Pheidele sp. {males)_
Pheidole sp. (!'em:ll(') .
Solenopsis  zyloni  MleC S0k
(female)y___ ... - .
Solenopsis (Diplorhoptru m} ‘-.p‘
(fomale) o e oo
Nolenowsis zylond {maley. __ .
Sefenopsis  (Sofenopsis)  sp.
(innle)
Leplogenys clongnie {(Buckl)
(rnadey oo . PO
Dorymyrmexn sp. fnu !l(.."\)
Crematoguster sp. (made)
Sphecidae:
Cloreeris hennéeoftit Gr. ..
Dryinidae: :
J)r\fml(l.\.u undl. sp. Omaley_ L
Halicitidac:
Hullictuy mesitlensis Ckll
Caenidac:
Coents SPacu_ o oon_.
Brachyeercus sp. (f{:ln‘ll{ ).
Baetidae:
Callibaetis sp. (female)__ .
Euntrichosomulidae:
Bntrichosoma  aibipes Cwid.
{femadey___ ..o .......
HYMENOPTERA undeterm ined
B m c e m e mmem e am oo

. Tolal .o e

DIPTERA:
{ulicidae:
Culer r;a.-énqawjasr'iafus h':i_\‘
{male) R
Culer sp. tfemales) .. .
Psophora  confinnis (I;_}mh)
{females) ..o
Aedes laenior tha(ims {\\ d. )
{fomalesy. ... ... ...
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Tionididae:

Lestreniind gen, sp

Lasioplera SPeamoc caooaoo 2!
Anarefella sp_ o ____ .
Porricondylini gen. sp__... ..}
Asphondylin spo ...
Touidini gen. sp.——._—.oo——__]
Iionididac undl. spp
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TasLe 1.—Inseels and spiders collected by airplane, aecording to alti-
tudes, Rio Grande Valley and King Ranch areas, Tevas, Aug. 18 to
Sept. 8, 1954—Continued

|
Number colloeted at altitudes of— |
| Totul
Crder, family, genus, and species : ] i . i | taken
100 | 200 [ 500 : 1,000 2,000; 5,000
feet F fect | feet | feey | feel F feet |
i ! i S ;
i ! ; : i |
DIPTERA—Continued, : : ) ; ' !
Poyvehodidag; i I : . !
Psychoda alfernata Suy (Tens)_. U] i j g ] e 0 1
Phichotomus sp. (female). .| 0] 1 0 i oo [V |
Bombyliidae: | : i : i
Phihiriasp____... .. _.__. 1 ] ’ 6. 0" 0: 9 J L
Dolichopodidae: ! ; ; i !
Chrysolus sp. ... .. _. . ’ 29 2. 11 0 0 G
Theypticus sp___ . __ . __ .. a o0 | ¢ R | O 1
Dolochopididae undt. sp__. _ . . : 2 R | T I a
Empididae: . ' : : '
Drapetis sp. . . .. _ . 5 2 1 U S | A I 10
Phoridae: : f ;
Megaselie sp .. .. . 1 i i 2 3 LI ¢ B q
Diploncure eornutn (Bigoty.. . 2 . 0 L | B¢ [ 2
Ploridac undt. sp__. ... ... R I o0 0! 0! ol |
Darilaidae: : : : : ; i :
Dorilaidac undt, spp_. . . 2 1 25 1y 4 Ui i
Syvrphidae: : : i : . ;
Mesograple polita (SayY. .. ... 0 u L ¢ ¢ A T i}
Sarcophgridae: ; : : : ;
Surcophuguiu oeciduo (Fy .. (. 0. 0. 0 0 Q1 1
Sarcophagidac undt. sp.._ . 0 | ¢ VI 1
Aunthomyzidue: . : : ! i |
Mumetopiv ocefpitatis Mel .. 0 ) 6. 1i oy ol o 2
Otitiddne: : ; : ' '
Buaeste notufe (Wicd) . ... - 1 0o o' 0o 0 I
Faeeeste sp_. L. A o; 1 0 0" 0 L
Toephritidue: : : ' i
Buaresta belta (Liw.). ... _. a0 U 10 g 0 1
Trupaneasp ... _ . __. . 3, 2008 0 0 0 5
Lauxaniidaoe: : ; : :
Camploprosopelta spo_.._. . ° 1 : 0 0o 01 Q 1
Ephydridae: : i ; i ! i
Parelimuasp_ .. .. ___. . 1 3o | 1 0 0: 5
Ceropsitopasp____...._  ._ .. 3. 3, B i 0i o €]
Ephydia grocitis Pack.. _ . _| | S N | 8
Liscovering obscurella (Palleny_ | ¢ A0 0 09, 3
Seatelle stagnalis (Fullen)_ 0 (i ! 0 0 0 0 ! 1
Abfissaspo. o Tl 0 G oo 1P 0 2
Psitope olge Cress_. .. 5 1 ¢ a4l ol 1
Allotrichomusp . .____._ .. . & 0 E ¢ . o0i o' ¢ 1
Chtoropidac: ; i : : ' i
Hippelales Lmpressns Bock. I 0. ot 0: 07 0 1
Hippefates pusio Leo_ .. ___ 3 ! 2 0y 0 0 0 b
Hippelales dissidens (Tuek® 08 841 14 I Wiogr r 214
Osetnelle carbonaria (Lw.y____ u ] 1 [ 01 g | 13 1
Oscinelia coxendix (Fiteh). .y 0, 2 0l o0f ol gl 2
Oscinella sp__________.. _._.. P2 e 0 0 0i 1 7
Madiza trigramme (Lw)._.__| 0 r I 0 ! [y 0 2
Madiza parvs (Adams)__. ... 1 0 0 o, o 0| 1
Manachaetoscinetta nigricarnis | ; : : : ; i
(oW o ! g; ¢ l' ¢y 0; 0 1
Chlorepidae undt, spp__ ... . U 20 Ly vy 00 i 3
Asleiidue: ; ' i | I ;
Loewimyta n, spo___ . __ O Oy 0! 1, 0§ 0! 1
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PapLe 1.--Insects and spiders collected by @irplune. according to alti-
tudes. Rio Grande Valley ond King Ranch areas, Teras, Aug. 18 to
Sept. 3, 1954—Continued

Numher coliceted at altitudes of
S, . e Totd
Order, family, genus, and speeies . : ) taken
- 100 0 200 ¢ 1,000 2.000 5.00t
Dfeet feet Teel  frer fect foot

DTPTER A— Continued
Trixoscelidue: .
Spifochean pruele Johns

Tendipedidas:
Prelopin punctipennis (Mg
Pefopia sp. .. L
Peplancura 8. .
Tendipes =p. ... .
Frocladins sap .. - ..
Coelotunypus sp. -
Tendipeding undi, sp.
Tendipedidue undl. =p. ..
Ileletdne:
Forcipomyia squoaipes {Cag
Foreipomyin sp. .
Dusyhelea einetn (Coeg)
Dasghetea =p .
Jiteivhopegon spo o -
Npiaeromias spoL L.
wlicoides rariipennis (Coll

=
e=]

XD o]

—
et =i S

e R Rl )

=
T e b v 3 RD

Total . . .

[ nirveognizable inseets

(hand tolale - ) ; 130 182 92 - 1374

Total flving time in minutes. . 00 TaGu 4600 190 630 2410
Average notber of insgeeis per 10

minutes of fxing time. o22 75 406 2.0 L42 U538 A, 64
Tn g Grande YVailey arca L2% 0.7 %8 L9 08T 040 4. 27

In Wigg Raneh e oo oo o 100 7. o2 2.3 LU 310

Spiders (Araneida).—Thirty-three spiders were collected in the upper
dir at altitndes of 100 (o 1000 feet. “Eight families, 12 genera, and 3
identilied species were represented in the collections. Certain families
Bave the hahif of acrial dissemination. They spin webs from unob-
structed objects and. cutting themselves loose, are carvied in the upper
air on their iimsy Unreads of silk. Fhe spiders of the sibfatiles
Erigoninae and Linyphinae, including the sheet-wely weavers (Liny-
phildae) and the orh-weavers (Argiopidae), are particularly noted
for this seronautical habit. ATl families except the Anyphaenidae
were represented inthe Louisiana anplane vollections.

Most of the spiders taken were the young, sonetinmes designated as
juvenile or immature, Juvenile refers 1o young =piders in the very
early stages, and inpoature to spders in the process of hecaming
mature hut not having fully attained fhat status, Generally the
voung spiders or spiderlings are the ones Uit have the tendeney to be
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arried on their sillen threads in the upper aiv. Ho wever, it isevident
that the adult spiders also take advantage of the aeronautic mode of
dissemination as several adults were taken in the collect jons. Perhaps,
of all invertebrates, and certainly of the Arthropoda, a spider can
claim the record of reaching the greatest height in the upper air, as
the writer recorded = spider collected at an allitude of 15,004 feet in
Liis Louisiana flights (Gliclk 2. 1. RT).

Psocoptera {Corrodential.—This urder was represenied by 2¢ speci-
mens taken in the upper air—9 ut 100 feet, 10 at 200 feet. and 1 af 500
feet, including three families, three genera, and three identified species.
A numnber of species are quite destruciive fo books, papers, and espe-
cinlly fo ingeet coflections, over which un eternal vighlance is necessary
to avoeid complete dest ruction.

Ephemeroptera.—Three specimens, representing three genera, were
laken at altitudes of 200 and 500 feet. These maylhies become ex-
tremely abundant o times, and it is known that the emanations of the
adults have caused an allergy, or hypersensitivity, in man {Glick 4,
p. 4G

Thysanoptere.—Two specimens of Thysunoptera were taken in (he
collections, one at 300 and one at 5000 Feet. They were collected on
noon and Jute-evening flighis, respectively., the air being vough at noon
and =inooth in the evening. Tliese small insecis are easily earried
upward in the convectional air eurrent=. In the Lonisians arrplane
collections they were taken from 20 to 11.000 feet.

Hemiptera..—There were 72 specimens of this order taken. Eight
Tamilies. 15 genera. and 20 identibied species were represented, Ilve
cotion Heahoppers, Psellns s piutus (Reut.). were taken. four at 100
and one ai 200 feet. They were collected when the wind was in the
northeast divection and the air wstally rough, AN were taken during
the day Hights. Twenty-six specimens of 72, swaedue were collected at
altitndes up to 3000 Jeet. 13 1. Swiler of the Tnsect Tdentification
Section stated that he was surprised fo jind this species 50 nunerous,
Previowzly. o far as he knew, the speciex had not heen reported east of
Avizona,

Hemoptera —Thix order was secomd in niunbers of insects collected,
comprizing 27 percent of (e total insects 1aken. Thex were collected
at all altitades fiown up to 5000 feet, and included 5 funities, 22 gener,
amd 15 identiiled species,

Of specinl inferest were Lwo species of cieadellids. the westers polnta
Yeathopper £mpousen ubrupte Del.. and the potato Jeafhopper /.
Jubae (11air), These species are of considerable sconomic importance,
Abpupta feeds on a number of vesetalles. It ocenrs maostly in areax
of Tow altitude and Jow relative hamidity from Texas to Oregon, alonge
the Mexican Lorder, and the Pacific coast (Meloalf and Flint s, 311,
Fabue s also destruetive to vegetables causing tiphurn or hopperbur.
Botly species commonly oceur on cotton and are reporied (o caze some
damage. They have been collected by the writer in considerabie nmu-
bers in gweepings of cotton in Texas, Louisiana, and Georgin, although
cacli species varied in its relative abundance.  Fabae oeeurred in the
Louisiana aivplane collections from 20 to 7.000 feer. However, only
one specimen wag taken in the Hio Grande Valley, that at 300 feet
on Augast 20, in an early moming Night when the atmosphere was
smooth. The fowr specimens of whruply were collocted at night at
alitudes of 100, 200, and 3.000 feot. Oune of these was tuken at 100
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feet over the urid area of the King Raneh.  Seventeen specimens of
the =outhern garden leathopper £ solana el were vollected at
altrtudes up to 100U feet.  Ninety-one specimens of Llnpouses ).
mostly females. were also colleeted Fram 10010 5.000 feel,

Coleoptera.—Of ihe cight orders of inzects aken, Coleupters ap-
peaved third in numbers collected in the upper air, They were taken
nt all altitdes From 100 (0 5000 feer. Twenty families, 27 determined
gener, and 13 vpecies were represented.  Beneficind specios from the
Families Curabidae, Malachiidoe, Lathridiidae. Phalacridac. s
Coceinellidne were included. A very small Ligetle, JNfe lnnoplthalma
distinguenda (Comoy, known (o be predaceous on bollworn eues
(ISwing and Tey. 20 p. 604). was (aleen at 100-. 200, and LONG-Tool
alifudes.

Two boll weevils were collectod al 200 and 500 feet.  Fhis desirue-
trve cotton eurenlionid was also Gdeen In the Louisiana airplane col-
Tevtions as high ae 2000 feet. Late in the seavon the weevil hecomes
very aclive, fiying from cottonfield to cotionfield, often eansing a sud-
den infestation in fields where little or no previous infestation was
evident,

The flea beetles (haclioenema pulicarie Melsh. and Fpitrie hivti-
fresnce (M elsho) were collecied at altitudes of 100 and 200 feet, The 23U
spevimens of 0 pilicaric were collected mostly at 100 feet,  Phese
e<truetive ehrysomelids do consideralle damage to corn and tobacen,
respectively.

Several specimens, A elunothulm distineguende (Con). helonging
to the family Lathridiidae were taken at altitudes of 100 and 500 foet,
The =nall beetle ix known 1o be predaceons on cgas of the hollworm
moth. Thix Jamily was also represented by 14 specimens Delonging
1o the genns Wigneaneia. Miss Walkley of the Tnseet [dentilication
and Parusite Introduction Section. who defermined (Te speeiniens,
stated that thiz appears to e the st record for this genus in the
Nearelie region.

tepideptera.-—~Tweniv-four specimens helonwing o the order Lepi-
doptern were taken in the upper air af aliitades of 1060 to 5000 feet.
and ineladed six Families, eight cenera, and five known species,
Two pecimens of the garden webworm mioth were colleeted 1t 200
and 500 feet.  This species often vuses appreciable damage o cotlon
pliants, as well ax gweden and Held “rops,

Pwelve pink bollworm moths were taiken at altitudes of 100 Toot {4},
200 feet 13). 5000 Teer (23, and 1000 feet (3). OF these SPCCHINENE,
sixowere Temades, five were males, aud one was undeteriniied tGlicls
1 10T

Il instunees. the six female moths were eollectod when the air
wis seoth. possibly indienting that the females nre nof too netive
when conveetion i very strong.  The females are heavier than the
males particularly i they are gravid, and remain elose 1o e zround.
Thiz was found true in the light trap collections. More female moths
weie taken in the traps plaved from 2 to s feet ahove the cofton, mul
more males were taken from 10 (0 14 feet (Glick ).

The males were tiken when the uimosphere wag turhulent or rough.
The miles appear to he more active than the females and are more
slandant in the aiv. partienlarly in the early morning, In the light
irap collectons the greaier pereent of the total males taken werp
collected Trom 2: 0 io 4: 00 w. ni.. the number dropping off gradually
unti sunrise.
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The relation of the moths to the condition of the air. or amount of
convection, when they were tuken in the Tower Rio Graude Valley was
striliingly similar to conditions when the airplane colleetions were
made at Tlahwalilo. Durango. Mexteo, in September 19250 1n the
alrplane colections at Tlahualilo, two me\ Lollworny moths were falien
at 20 and 100 feetr, respectively, at dayvbreak: (wo were Touml i the
Jater morning collections at Lo aml 3000 feer, respeetively @ and
three specimens were taken at 20 foet at sunset. These few speeimens
were collected at daybrenk and sunser, close ro e wround in the
absence of convecrion, and at high altitudes in ihe morning when
convection s greatest (Glick 4 poST).

There was no apparent carrelation of the pink bollworm moth col-
Teetions in the Brownsville area with other meteorelogical conditions,
The tempersture panged from 77 1080 1 with other faclor varving
shelitly, Wind velocity is o factor affecting the abundance of morhs
taken m the light tups. Few were collected when the velovity was
aver G miles per hour, THowever. the mothi= in the dup] L fraps werp
taken when the wind wax ealm to 20iles per ione. I the envly davs
of the pink bollworm investications, acrording to ( n'ul (7o ;4‘!)
there appeared to be a close correlation hetween pink Bollworn in-
festation in Westr Texos and the amonnt of wind o the Laguna
Iistriet of vovthern Mexico, particularly during ihe month of
meptenher,

Noble (L po 6y reports that trap plots beeatie infested 35 10 65
ilex Iwm the nesrest eotion. None of (he plots beeame intested
untt] near the end of the growing seizoi or in September. From fhix
evidencee of aerial diztribution. 3t i~ Imperative that cooperation con-
nuue between the Inited States and dexice in the enforcement of
quarantines and culineal contrel. Eyvew il it were possible to cradieate
the pink bollworm from the United States if t1is cotton pest eon-
tinaed Lo thrive avross the harder: even down as Tar as the Laguna
Distriet. there woudd =0l be a sonree of infestalion from which moths
cottld he carried by wind inio the United Seates,

To ahtain additional information on the acliv iy of the pink boll-
worm woth in the aiv, Hebit traps equipped with 133V blaek-Tighi
Auorescent lamps weve nsed. One Dap was placed ag 100 feet on a
water tower, one on the rood of o hotel in Brownsville, and one at che
sa-foot eatwalic level on o lighthouse at Port Tsabel. The crap on the
lighthonse was equipped with a Black-light blue fnorescent Lanp in
order 1o wvaid confusion fo mavigarion, Dhring the =unimer 158 moths
were taken i the teap locatod on the hotel. 7 on the water tower, bt
none on the hehthonse,  Undoubiedly the factor of conveetion was
Unportant in aidmg tie wmoths= to reach the trap on the hotel, sinve the
swrrennding pavement generates considerable radintion at 11:(-11! The
water tower, by conteast, 1= located in an open aren where Il!lk- widin-
flon is present.  Port Isabel, where the lishthouse stands, is on a
promontory extending into the Galf of Mexico, which would, in part,
aecount Tor no recovery of moths in this trap.

Hymenoptera.—One hundred and forty-fwo grecimens helonging to
(e order Hymenoptera were eolleetodd in the wpper wiv af all alti-
tides flown, Twenty Tamilies, £1 determined genera. and 16 species
were represenied. The families, in generval. ineluded miauy important
prtrasitic aied predaceons speeies, althowgh in soine histanees (ag oceur
i the Fornicidae, they miay be bBenelieind and injurious,

16



http:SllllllllPl.'l.in
http:tal~p.l1

The Braconidae included several important parasitic forms.  One
of special interest was Bruron (Microbrrony platynotee (Cusliman),
whiel i= known to attack the pink bothworm (Muesebeck. Krombein.
and Townes %, p. 16T). It ix also known to be parnsitie on larvae of
the woldenrod wall woth (Fnorimoschema yallarsolindaginis (Riley ).

A number of ants were raken ot alritudes of 160 rg 2,000 feet. These
were winged wlults. A female southern fire ant, Nolnopsix wyloni
MeCook. was taken at 300 feet. Five other Nol po psis gpp. were also
collected,  Twenty-three males of the genns fayyunyrmer were tuken
ar altitudes wp ro 2000 feet.

Diptera.—This order contributed the greatest number of specimens
of any order. £52 oceurring ar all altitudes, comprising 33 percent of
the total specimens taken.  Several of the fanmilies represented in-
cluded important economic species.  The Culicidae included =everal
species of mosquitoes, and while only eight speciinens were takeir.
the three determined =pecies are worthy of commient. A male zouth-
ern house mosquito (Cwlew guinquefaseiutus Sav) was eollecred at
100 feet on a Jate evening dight.  This mozquito. while not recorded
as of great Importance m o the United States as n health tenace, ¢
however, w carrier of Filuriusis ennsing elephantiasis. Fowr female
£ wder spp. were also taken at 100, 200, and 500 feet in the jate evening
ad early morning flighes. Two of the dark ricefield nosquito { o
plora conifivis (Lynehyy were taken at 200 and 300 feet on a noon
Hight.  Thix mosquito Ix U serions pest of cartle aned viber warn-
blooded animals, a well ax man. One fentle of the common salt-
marsh mosquite Cledes feeniorbynehns (W) was collected ar 500
feet at mught. It ks very abundant in the nuush avens along the coast
of Texas.  Ttis aserious pest of livestock and 1= known ro be o carrier
of equine encephalomyelitis.

The family Cliloropidae included several species of economic -
portanve sueh as Kippelates impressus Beck, pusio Tow.. and disside nx
tTuck.). 7. pusio, known ax the eve gnat. hovers about the eves of
man and other animalx, often cansing conjunctiviti=. Five specimens
of puxin weye taken at altitindes of 100 and 200 feer.  Two hundred and
fowvteen =pecimens of disside nx were tuken at all alticades except 2,000
feet.  JI. dissidens s one of a gronp of speciex that are uat frue Ceve
et and are not annoyving as is prsio.

The faniily Tleleidae was vepresented by several species taken in the
upper aiv. Cwlicoidis variipennis (Cod. ). the sand Hies. or one of the
na-see-ins were taken at altitudes from 100 to 5000 feer. Iy the
Lonizinna airplane collections this species was taken up to 5,000 feer.
and (ulicoide s =pp. from 7.000 ro 13000 feet. ¢, rrer e s i known
to be a vector of the blue tongue disease of <heep in Texar, and prob-
ably also in Mexico and ~ome of the Western States.  ¢Culicoidis are
most annoying to man, and deir bite ix cerrainly disagreealie.  Some
people wre apparently allergie to these smad! Hies, and cuffer from
frequent snecezing, as well ns severe headaches (Gliek 4. p. 96).

METEOROLOGICAL DATA

A thorough evaluation of meteorologicnl data in referonce to the
airplane eollections of insects cannot be attempted as too few figh(s
were niude. While the ocencrence and numbers of inseets in the air
vary fron: thme to time, it is often difticult or impossible ro deternine
the contrelling factor or factors alfeeting their disiribntion.  Mills
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(8. p. 428) considers thai tnsecls dre =0 responsive to (heir meteoro-
logical envirenment that we must have a knowledge of s etlects if
we are to understand. extend. or improve control measuves.  (ut-
breaks of insect pests are often closely nssociaied with sudden changes
in weather conditinns, Many insects ave cioried long distances with
ihe aid of wind covrents.  Invasions of mosquitoes are oecasionally
attributed te change in wind direction, the condifion fo be relieved
ondy with the reverse of the wind.  Acvordingly. ihe knowledge ob-
tined. in making these dissemination studies. of the spectes of nsects
i the air and the meteorological conditions associated with their oc-
corrence, gives one a betier lIIll!(‘l'-tdlll{]Il“‘ of the part (hat weather
plavs in inseet activity, which will indiveerfy awid us in onr control
clforts.

sinee the volloctions were made from August 1S (o September 3, or
duving a Ho-day period. there were no seasonal changes to be consid-
cred. However, where condition: aoe more or Jess |("r||T ar, o Frend
ininseet aclivity might be evident in smne instances.

Temperatore.—Only a single temperature recording was made al the
surface.  THoweverat each altitude flown the temperature was taleen.
and some relation was shown in the nunber of insects collected in the
wpper air for given temperatores recorded a1 the respective altitudes.
AL femperatures of 75t 70 0L the average Tor a0l altitudes was
1923 inseets per 10 minntes of exposirve of the sereens. At 500 to 84~
Che averaoe deereased (o 104 and af 857 1o 397 the munber contimnad
to decrease (o 790 A altitudes of 100, 200, and 500 Feet lemperature
did not appear to he the confrolling factor ag the colleciions were
regnlar in monbers taken, or with slight variancee. Tfowever, at
1.000 feet the relation was apparent, the maximum numbers (6.6
specimens n 10 minutes” fiving tiine) being taken al temperatures of
s tosd L and congiderably fewer at §5° to 942 (fuble 2).

TanLy 2.—Tusrets aud spiders cofleeted by airplane (0 10-minute or-
posure af Ha osercors af diffaront altftwdes s relalod to the tamperatinres
af the respeetive oftitudes, e Fio Grande Vealley and King Banceh
wrcas, Teras, 105

Avernge number tikon ab teniperatures of-—

Aitude tfeey© T

‘ TaE-TUE I SO -85 F, 8H%=5UT b, U=t I,
100 . e ! i, 33 A 17,17 113
200 _ ; 1L 20 ¢ 50 S 37 . 50
14 . . . ‘ €23 1. 18 d340 EN Y
1000 L. Cod L% G 61 2,71 2. a0
Averngr. o Lo ' 18, 40 it 40 7.4l ‘] "0

Dew point.——1he dew puint wis caleulated from the temperature
readinga for each altitude flown. In the Lonisinna collections, u
relation was apparent befween dew point and the number of insects
collected when the surface dew point was between G0? and 70° F.
In the Brownaville collection averages for all altitudes Hown, an in-
crease was shown in the number of insects and spiders taken when
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the surface dew point increazed from 60° to 74 T an nverage of 5.2
being cotlected per 10-minure exposure of the sereens at G0°, 8.3 at
63° to 69, and 11.2 at T0° o 74°, but the number collected decreased
to 6.k at 732 to 79° K. There were few recordings of dew point over
§0° above 100 feel {table 3).

Tasue 3o-—dnsecty and spiders eolleeted by airplane in 10-minufe
erposure of the soreens af different altitudes as related to the dew point
at ground lerdd, lower Rio Grawde Valley and King Raunch areas,
Texas, 1954

Average snber faken at dew poinds of
Allitude (feet}

GOo=-64° 1. 65°-64° . 70°-74° I, T5°-TU°F. 80°-S° K.

11,10 104 7.
400 .43 i

7.41 3T H, 10
a3
1
2

.18

. 7D B
.32

1. 50 " 94

Average_ . 3.28 S 11,28

Relative humidity.—There was no apparent relation belween the
mdividual collection, or colleetions as a whole, and the percent of
relative humidity.

Wind direction.—Since ihe direction of the wind often determines
the number and tvpes of insects I the iy at any given time, it was
of interest Lo know what part this factor contributed to the ingect
distribution in the lower Rio Grande Valley. ‘The prevailing wind
was from (he southenst. A sowree of nseel =upply s most limifed
for the lower Rio Grande Valley Trom this divecOon as the Gulf of
Mexico is on the castern and sontheastern houndury. ‘The greatest
number of insects were coliected when the wind was from the north,
20.4 insects being tnken per 10 minntes of {lying time.  The mumber
of mnsects tnken decreased rapidiy as the wind direetion changed from
the north.  There were 3.8 insects faken when the wind was from 1he
novtheast, 4.4 from the east, 1.3 from ihe southeast, and 1.2 from
the south. There were no data when the wind was Trom a westerly
divection. It may be added that nndounbledly there ix an ocensional
drift-in of insects over the Gulf from Yuceatan or from the Iower eust -
coast of AMexicao. which af times may account for the sudden appensr-
ance of the cotton leatworm woth (L Vidwoma argiliceca (1)) n
the Tower TVo (rande Vallex or the Texas Gult Coast aren (lig. 4).

Wind velocity —Wind velocity is a defimite faclor in inseet distribu-
tion in the upper air. Al {imes. when ilie velocily exeeeded 6 miles
per hour. few pink bolhworm moths would he taken in the Hght fraps
{Glick 6). In the anplane collections at all altitudes fAown in the
Valley and King Ranch areas, a definire trend was shown in the effect
of near-surface wind velocity, maximum numbers {10.7 insects) being
collected when the air was calm, decreasing shightly as wind \e]nnt\'
inerensed to 10 miles per hour, and w ith very fow insects in the aiv
when the surface wind velocity was heyond 18 miles per hour {fig. 5).
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SURFACE WIND DIRECTION
Frevse 4.-~-Average nmmber of inseels eolleeted by airplane in a Whminute period
of fiving time, a8 relaied o surface wingd direcfion.  Nio Grande Valles and
King Ranch areas, Texas, 1054,

There was also n relation between the numbers of insects and spiders
taken nt given altitudes and the wind velocitios recorded at the vespec-
tive aliitudes.  Af the 100-Toot altitude. or lowest altitnde flown, little
relation was evident as convectional cwrrents appemred to offsel this
factor. At 200 feet most insects were collected when the wind velocity
was § to 6 miles per howr (149 ingects), the number decreasing there-
after as the wind increased in velocity, with 13.2 insects collected at
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Figrue o-Averige nnmber of insecis callovted by aivplane in 10 minuies of
fixing time for all altitudes, as relafed {o surfaee wind veloediy, o Grande
Valley and King Ranch aveas, Toxns, 10054,

9 to 10 niles per hour, 6.3 at 13 to 14 miles, 4.4 at 15 ta 16 miles, and
2.2 0t 17 to 20 miles per hour. At 500 feet there was an average of
insects taken when the wind velocity was 7 to § miles per hour, the
number decreasing rapidly as the wind velocify increased. At 1,000
feel there was an average of 9.7 insecls taken at 7 to 8 miles per honr,
the numbers collected also greatly decreasing as the wind increased in
velocity (fig. 6).
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Frorne S-—Avernge ntinber of insecis collected by airpiane in 10 minutes of
firing liwe, as relaied Lo the wind volaeily reeorded ab altdudes of 200, 500,
angd 1,000 feet, Rio Grande Valluy and Wing Ranch areas, ‘Pexas, 1954,

Convection.—Thermal convection, or heated alr radiating from the
carth’s surface, may contribute divectly to the numbers and species
of insects to be found at nny given time in the upper air. Those in-
seets with considerable huoyaney, or with great wing expanse in
proportion to their body weight and size, will be carried upward.

The effects of convection were considered in the studies of insect
dissemination and migration in the Brownsville collections. The

22




varintion in the amount of conveetion was determined or ostimaied
by the ~feel™ of the atr when flving: that ix. whether it was smootls,
shightly rough, or very rough.

Adthough the numbers of imeets (aken decrensed progressively ai
altifudes from 104 to 1,000 feei. the eifect of the convectional currents
of air on the nzect collections was evident. A 108 feer, when the air
wag smooih or shightly rough, the munbers of Inseets collected were
about the =ame. At 200 feet more insects werve taken when the air
war smooth, and ot 500 feei more were eollected when the air was
very rough than when 10 was smooth or slightly ronel. At 1,000 foe
the eifeet of comveetion war not too evident, althongl more insects
were fuken when the air was sinooth than when it was slightly rough
or very rongh (g, T4,

Light intensity. - - Lighi intensity vefers m part to the amount of light
from duybeeak to dark and, correlaied with meteorological condi-
Frows, determimes the scfivity of many species of inseets, as wel] as
for most biota.  However, the fight durine (he day 3s so variable that
insects may be Townd 1n their maxionma abundanee at any given howr.

For the 16-day period the fights were mude. a correlation was
=hown between the numbers of fnsects talen and the time of dav. op
the amount of Tight froni daybreak (o night, On omest Bight= at
100 feet the greatest numbers of inseets were tuken at davhreak, or
from 4 1o 6 oclork. The average waz 305 nsects eollectod n 10
minntes” exposure of the sereens the wnbers diminishing rapidiy as
aliitude ineveased.  AC 200 aud 300 feet the maxihmum nunbers of
inseets were tuken from 8230 to 9230 in the morning, At 1,000 feet
the numbers colleeted wore abont the saune. with an average of 3.7
insects throughout the morning until noon. dropping ofl considerahly
thereafter.  \E 2000 and 5.000 feet the numbers (nken varied little
and beeame more or less stabilized for the 24-hour period (Hg. 8).

KING RANCH AREA

Iy order to determine if 1lie pink bollworm meth could be 1aken
in the upper air over a seni-arid aren, as well as to compare insect
popidations with those over the more cultivated avea of the lower
Rio Grande Valley. permission was obtained to Hy over the great
King Ranch. 33 miles north of Brownsville,  Nine flights were made
i Kenedy County From Norias, 21 miles north of Rayvmondville,
northwest toward Falfurrias for approximately 25 miles (g 2,
shaded area). The plane was reserviced and insects were removed
from the sereens at the Fox Arport at Raymondvyille,

‘The area over which the flights were made was mostly desolale,
with no land in caltivation. and used only as a cattle range.  Tlere
and there were sl Takes or ponds that were graduadly drving up.
Vegetation appenred to he sparse, consisting of eacti, mesquite, gitisses.,
vueea, Texus ebony. and other species of plants which comprise the
chaparral. A few flights were nmde along the edge of the constul
sand dunes where thickets of serub Jive onk were Interspersed with
mesquite. The shifting sand dunes at the sonth end of the King
Runeh near Red Fish Bay are characterized by a high water iable.
wel sand ocerrring usually within one inch of the surface. Ponds in
the process of Tormation and extinetion oecur among the active sand
hills, s result of this curions situation, willow {Naliv sp.) is the
dominant, if not the exelusive, woody plant on these dunoes. Mesguife
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Tigres T—Avorage nnber of inseets collocted by airplane in 10 minules of
dayiizht flying, showiog the relation between ihie altitnde reached hy the
inseets and (he condition of the air, Rio Grande Vailey md King Ranch
areas, Texns, 1.

groves grow on the more Jevel areas of low elevation sirrounding the
sand hills.  ITere and there water tanks were seen, connected by long
roads of while sand that continue over the extensive nrea.  The ranch
covers sonie one million acres in bwo or more counfies, and there ap-
reared to be no end to (his vista.  In the late evenings numerous herds
of deer, packs of javelinas, many Nocks of wild turkey, juck rabbits,
and a few coyoles were seen (g, 9).

24




%]
o

]

INSECTS COLLECTED (NUMBER)
o

1000 Feet

5000 Feet

0 el L o
5-6 B.9 1112

DAYBREAK MORNING NGON  AFTERNOON  SUNSET NIGHT

TFroure 8. —Average number of insccts collected per 10 minutes of flxing time

at altifudes of 200 to 3,000 Leet, in relation (o time of day, Itio Grande Yalley
and King Riaoeh areas, Texas, 1954,

The insect population was, of course, much less than over the lower
Rio Grande Vulley. In the 46 flights, nearly twice as many insects
were collected per 10-minnte exposure of the screens over the Valley
(6.3 insects) as over the King Ranch (3.4 insects). At 100 feet, 10.7
insects were taken as compared with 27.0 insecfs collected over the
Valley. At 200 feet, 7.4 insects were teken as compared with 10.7
over the lower Rio Grande Valley. At the higher altitudes there
appeared to be o drift-in of insects from the eultivated areas (table 1).
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Fiorie O Country over the geeat King Haneh between Norvias amd Palfurrias,
Tex.  Nine Hights were onde o this areas The long white sandy roads ru
uver sentisdesert ares For nsiny wtiles, disappearing in Che distane borizon,
A onpprer right ol pieture one ol (e airplane feseel (rips ey be seenl with
condrol wires THosweTogs o he s =1 emson.,

One spider, an bamature =pecimen belonging: o the family Jainy-
plitidae, was tilien over the King Raneh.

Few Coleoplers appeared in the eollections. They were taken
mosthy in ove Hight, and ineluded the ehrysomelids Pechybrachis sp.
ab 200 Lfoots an K pitrie jpa. probabiy Aévtipennds (Mel=ho), at 500 feet.
and one species of Phalacridae at 200 feel. One Welenophthaling
(Corfiena) spoowas tnleen al 1000 Teet. When the sir was calim on
the =urfuce, the upper alr was more or less rough, with considerable
vonveetion.

Numbers of cleadellid= among them two specimens of 2w poascd
bt gt were Ldten at 100 feet when the aie wag quite roeugh and con-
veehion was strong.

The otlier inseets taken were mao=tly ithe siailer 1vimenoptern and
Bintern.  Numbevs of fippelatos dissidens were collected at 100 (o
1.000 feet, mozi of them tn one (light beirween 7 and 10 0. n, at which
fime conveetion was very stroang, with little or no wind velocity,  On
this game fight 81 inseets were taken. 3 at 5000 feet ineluding o Doli-
chopodidae sp. (Diptern), a Pestrestiehns sp. (Tlymenoptera}, and o
Temule £m pouseq sp. (eicadellid).

One sond fly, Cwlicoides voriipennis. was taken at 100 feet in an
carly morning flight (G6: 0400 m0) when the air was siooth aud eahn,

The nearest entton to the area over which the flights were made was
toward Kingsville and Iaymondville, some 10 fo 15 miles distunt.
One male pink bollworm moih was faken ol 1000 feet, ag mmentioned
previonsly,  Fhe wind was tn the southeast direetion, the alr quile
rougsls, sand convection strong,
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Thile the semi-arid region supports many insects, wind currents
are undoubtedly an important factor in aiding their migration. With
the strong convectional currents in this area. many inzects may be
picked up to be transported in the upper alr.

SUMMARY

A Piper Cub airplane was equipped with iwe inseer trap<, and 46
flights were made over the lower Rio Grande Valley and che King
Ranch areas of Texas from August 18 to September 3. 1944

The flights were made &0 rt'tufl_y particuarly the mizration and <is-
cemination of the pink bollworm motlu with other mircellaneous in-
seets and spiders considerved.

Meteorological data and ohservations. hoth on the surface and in
the upper air, were recorded at the fime the fight= were made in
order to make any correlation with the colleetion-. Upper air read-
ines (wind direction and veloceity) were obtained through the courtesy
of the T 8. Weather Bureau Oflice ut che Internarional Airport at
Brownaville, Tex.

Altitudes flown in the daytime ranged from 100 to 5000 feer. and
night flights from 300 to 5,000 feet. The servens (one square foot In
size. and five for each trap) were exposed for 10 minutes at each
altitude.

A total of 1,373 insecrs were caught.  The following nnnbers were
collected at the several altitudes: 100 feet. 6151 200 feet, 430 500 feet,
159 1,000 feet. 021 2.000 feet, 27 : and 5.000 feet. 24 Inzects.

The number of specimens of each order was: Psocoptera 20, Ephe-
meroptera 3, Thysanoptera 2. Hemiptera 72. Tfomoptera 572, Coleop-
tera 176. Lepidoptera 24 Hymenopters 142, Diptera 352, Araneida
(the order of spiders) 33, and unrecognizable insecrs 1.

Twelve pink bollworm moths were taken: 4 at 100 feet. 3 ab 200
feet, @ at 500 Teef, and 3 atr 1,000 feet. of which there were 3 males. §
femnales, and 1 undetermined.

The male pink bollworm motls were collected when the atmaosphere
was rough or conveetion strong. while the female moths weve collected
when the air was smooth. pos<ibly indicating the females remain close
to the ground or in the cotton when convection it strong,

One male pink bollworm moth was taken over the King Ranch ar
1.000 feet on o nooi Hight when the air was rough and conveefion
strong.  The nearest cotton was 10 to 15 mides dizeant.

Three light traps were used—one at 100 feet on 4 water tower, one
on the roof of an eight-story hotel in Brownsville. and one on the
cafwalk at the Si-foot level of the Port Xsabel lighthouse, to supple-
ment the Jower altitudes of 100 feet or less. During the summer sea-
son when these traps were in operation. 7 moths were taken on the
water tower, 139 on the hotel. and none in the lighthouse trap.
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