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• 
111:;ect", are rrpn('ralh' dissl'lIlinate\l jJl two "-<1\":0:: TlIpy may be enr­

de(l ill any of' the Y,lriou,,: yphidp,.: of transpclrtntioll; OJ' tlwy may 
lllOn;' throllg-h th(' ntnto:;phpl'l' ill flig-hL Thpir sprpad tlll"Ollg-h trans­
porfation ill airplanes. boat,.:, traill":, or automohiles has long- bE'Pll 
p:'tahlislle(l, bllt less is Imcnnl t1hout flirrltt as a IIlP:Ulf'of (li::::tl'ilmtion. 

The 1l10\'PlllPllt of illSE'C'ts ucross the MpxiCttll bordpl' is partieu]itl·]y 
important to any pA'or!"s to pn'Yellt ilwinIT()(ludion of 11e\\- pests. 
ThE' boll '\"Pl'yil. t]w :JIt'xiellll h'an bE't'tlt', nlE' pink ho]]wornl, tllP citrlls 
hlnckfh'. and ,.:oim" fr1lit flips ('lllllP into the 1-ni(e<1 StatE's from )Iexieo. 
-\Jthorii:h quanull illt' lIlt'aHlres hayp g-r('atly rptarc1pd thei 1" adyance 
throug-h transportation. tllt,I'(' is llO lmO"wn J1lf'thod by which man can 
Pl'PlC'llt the P11tn' of il\Hl'('/H h~- JJig-lIt. 

In 1928 n Il1lmlwl' of airp1:uH' flig-11tH we1'P made ill )[('xi('o primarily 
to :;::tllcl~" pink bollworlll Illigmt iOll, 1mi' thp collections incJucled i11­
He('t~ jJl tell (ll'<l('1'H (nlick .J. p. l:~;l) .:1 Pink hoJhYo1'lTlH were founel as 
hirrh as =1.000 fl'et. In tlll' SlIlllllll'I' of H);):!: :-:imilnl' :;tndies W('1'P ma(lp 
in't1l(' ]OWPl' Hio Grandt' \-a]]l'\' and l\i llrr Rmwh lll'('as of Texas to 
obtaill informatiol\ OIl Hw Ml'i,il :Idi\-ity f;f tJtis pest. as well as JllallY 
other insP('ts o:/' (,COIlOlll ic im porta]l('p. . 

• EXPERIMENTAL PROCEDURE 

.A. ripe!' Cull pl:lJlP ,,"as n:"l'd :/'01.' this work. Jnseet traps used by 
Illp wl'it(']' ill Loui;-:iau(l, from l!l:W to 1l1:11 w(,],p insbtl]ed llndpl' each 
wing: of tll(' )lbJlP (fig. 1). Tlw :;('1'(>('11" 'W1';;' lightly ('oatpel with an 
atlhe;-:in' lIIadt' 'Ji' n :-,atlll'atpcl soll1tioll of (,:1:-:tOI' oil and l'psin so that 
am- illsects ('oming- in c'OJltuct ,,"jIll tll('lll wouJd 1l0i be ';wa:-:hed'~ off. 

'l'lteHights \\"("r(~ lll:U]P hOIl1 .\llgust 18 to :::Ieptembcl' :3-37 oyer the 
JOWl'\' ]{io Grande Yallt'\' bpt,n'('H BJ'{l\m:;yiJlp and Har]inrren. and 
9 ow]' thp King- HaJlt'h Ul'('<l llPtwN"1l Xoria::; :mel FaH1ll'l'ias'(fig. 2). 
Tlle plane was kept ,l.t tllP lntpl']]atiollll1 _\.lrport in BI'OWllSyil1(' aueL 

1 III ('oopel'ation with the Tex:1,; AgTkullul'lIl Expel'illlf'nt :;;UltiO!\. 
, Artbur (Heser. of the Ail'('I'uft and SpeCial EqnirlUlf'ut (\'lIt"er. l'!:llIt Pe5t 

Control Brunch, was the plune pilot during- t11('('.(, fti;!:ht:o. Tl1e follOwing pPrsons 
also ga \"(' Ilfisi"tuu('p in tIlis projt'ct: J.'. p, Bi"tlopJ) of tl](' O$cn r ,)ohll;;ton Cotton 
FOllndation: ;1. r. lIollings\\"ortJ!. Agri('ultnral Engineering Hcseur\'ll Branch; 
K E. :rOI)('S Rud C. X, HU"IIWU, Eutoll1ology ll('s('ul'eh Brauch; uud the staJI of 
the Interlllltiouul Airport fit BrrnnlsYil1e, Tex. 


'IUllic lIulIIhers III jlfll'('1I1h('''l'S' no[('r [0 Lij('I'ntu1'f' ('itC'd. p. 27• 
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• 
FIlii Itl. 1, 11I~"('1 Irup pla",'d "II ~11'I1I" ,,1' PillPl' ('nl> 111:1111'••\ ,,'·)·....11 i~ 1\lllll'l! 

1'1'11111 "I""I'I[ ""Ill]lIll'IIIIl'11\ wilh II ,'oulr,,] win' 1'l\lIl1ill,~ I" I,:tbill ,,1'1'1:111(>, Fhl' 
"1'1'1'1'11" 1Il'!' n,.;,,1\ ill th .. trap all(1 aj'(' plllit'd «ul by ilIlJi\ idnal \\ il'"'' :II tl'''i:!' 
llatprl1l11illUl .. , aIHI 1,..IIlI'lIl'd hy a It'lidill~ win', 1:1·II\1I1~dll ... '1'",\,. lll~':;, 

"I'I'yjl'('d frolll IlInt jla:-l', F()IIl' J1i~h(.., a <1a," 'n'l'\' 11l:l!Il' wlll'lI ('IIIII\i ­
t l()l1 .... ],Pl'l1Iit Il'd. 11..,11:111,\ :II ;, lUll! 111 :t, 111., and Ii :tnd !l p. Ill .. "'it 11 
(l{'":t,,ioll:d Jli!!bt" :It 1IIi(l,d:l Y. .\ It it lid\,,, I\()\\I\ dlll'ill!! 1111' day \\['1'(' 

11111. ~IHI, ;'IIII~ !.tHIlI. :111\1 :,,1i(l11 fl'Pl, ,,'ilb :I fplllli!.!'ht" :II ~.Il1itl fl'pl. 
'I'llI' lIi!!hl fli!!!Jt" iw,jwlpd nltitwlp:- or ;,(111. ).111111. ~.(III1I. :111<1 ;,.(11111 fl'p!. 
(hil' "":1'('1'11 ill l':l!'ll trap ,,'a:- ('x[lo"l'll 1'(11' III JIlillllt!'" :It pa..\1 altitlldl', 
TIll' :t\P],:I!.!'P "'[,Pl,d of till' plmlt' 'v!1l'1I ill..,(,('t" \\l'n'IJ(','I~ ('olll'l,tl'd \I'a-­

;,lIl1li 1('" 1'1'1') lo1\l" 
~1l'\('()I'(Jll1~i(':lll'l'('ol'(l,.: WP]'l' lIladp;lt !'lll'll aitillldp at tIll' 1.il11[, tl\l' 

(I'a\,,, \\(,],P ('XIH'''I''1. Thl'"p ilwlndpll I I'll I} Il'l'at 111'1'. l'l'lat iyl' lllllliidity. 
tlP\\ }loillt. alld "()]lliition of tIl\' :llllto"plH'I'I', l'l'lH'l' <Iii' datn (",jlld • 
db ('('t lllll :llIIl Yl·]rll'i( \' 1 \lpn' olltailll'd Ihl'Otl!!1t till' ('Ollrtl'''\' of Ihl' 
,',:-;, ,\'t'at hpJ'1 11I1'!':I1; (lJlin' at tIll' TlItPl'lI:1t i()ll;tl.\ il'l)(II'1'. Jl],()~\ll,,\'ill!'. 
'lIld ",hilt- tlll'\ liP],\, llot :11\\:1\'" 1'01' tIll' ('X:Id tillll' tlIt' Hi!!llt" w('n' 
IIllldl'. thl' Hi,. ','olltlitioll" did 11;1\ nll'\' !!l'l'Htly Hllll !lll'" \\'PI'p :\("'OI'I!­

lll~ly appli('allh', ,.". 
AREA COVERED 

T11(, ]en,'!']' Hio Ul':llHll' Y:dll'y j" :tlllHH ('olllplplI'ly \11](1,·,. ,'uliiYa­
t iOll. \\'ilh ('xtPllsiYl' ;\I'I'I':I!!P:- of ('ot lOll. OI':l1l!!1' !!J'()\'P". and YP!!('t :Il)lp~, 
HO'\'('\"(')'. "()llIP oj' IIll' l:lJI;1 j.., ill )J\P~(!llitp. (jJ,'jllt'l'l',,'Il\'PII with ;1l1l1l1lPl'S 
of lW:l1tl"ifll1 \\'imlill!! l'l':,a(,i1~ tlHl( \\'(,I'P f01'Jlll'I'l\' ,'0111':'(>;; of {lIP Hio 
Gnl1111p, allll ill({')':'I;PI,C'pt! ",ilh in'i~ali()ll ditl'hp;. (':111:1];;, :Ill(1 "tora!!!' 
l'l'sPIToi]'", Hl',,'ollll tlli:- i],l'i!!atl'(lI'Olilit 1'." fliP YP~I'(:\t iOll is :']l:u';;p alld 
tIl(' ItI'PH j" l1lon' 01' 1(',;:, nl'il1. (j('l'llpipd with lllP:'(luitl'. l'hOlIY II'I'P;;. 
(':wl i. 1'1\(,,':1, :IIH1 ,It liPI' dl':'PI,t flora lilt t i \',' 10 1, )\\'('1' Tt'xn", El'olog;i­
cally j't I;; knowlI as flll' l1lPf-'lfllitp (·ltnp:IIT:t1 (Tharp 11.). 10) l:i%!, ;,n. 
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Immediately :teros::; ill(' Hio Gnmclp in ).fexico the land :for m:tny 

mile::; .is also lllHlpl' cnltiyntioll. witll .!.!TPat m'),pa.!.!:ps o:f ('ottOll :md S01Jle' 
YPg'pt;thlps, Thi,.: :tI'PH ,"lIppol'1s a'lar.!.!'l' ill:-'P(:t popllla1ioJJ. paNi('jl­
la l'lr ('ottcm insects . 
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F[(.n(\~ :.!.~-·HlJ:ld III:lp :-;llo\\"illg' t.hp ]OW('(' Hio l;l':tnlh' Y:llle.I' :In'H, and up tu 
l'UI'PU;; ('liri;:li. 'flip HJ'P;I ('oY('I'('(l by dia.~ollal ]iIlPf; iJNII'('PII Xorins all(] 
Fulfurrias j:-; ill tllpKill~ Haut'h ("JlllltI'Y OI'PI' \I'llit'll HillP Jli~ht:; were 1\1;1(]('. 

Tile Jli,~hts ill Ihl' ralll'Y ('O\'('I'('(] tile area IIl'lll'l'en Br()lI'mn illl', ~:t11 Hpuilo, 
H:trlingPIl, alllI Lo;; Fr(,sll(l~. Tex. 
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FJ(,nn: ::,' .h:ri<'ultlll'ltl :II'I'a 11\':11' llr!l\\'IJ"Yill .., Tv" .. 1111,l'1I fl'!llll :-,IIII·loo( lilli, 

1lid". Tld~ ridl fnl'lIliJl)! 1'lIlIll(I'~' j, lypi"l1l IIf 11,1' ]11\\,,], Hi" (:l'ulHi .. rnill') 
11\ "I' 1\ hidl Hight-. \\'1'1'l' 111:"1,, fill' Ih" 1,jlll, 111,11\\ 1II'IlI wkr:ltilllJ ~tlldil", 

ALTITUDINAL DISTRIBUTIO~~ OF INSECTS AND SPID.ERS 

111 tIlt' r:ul.il'I' l'\'"II'jl'll'd l"d:;I'Htpd :11'1':1 ,11'1111' ]()\\Pl' l\i() (;1':11111[' 
Yalll'L lllHll'l' 'l'llIi:lJ'id ,'oll<lil ifJll~ nlld ',itb till' (illl r of ,\I('xi,'o IJIl 
tIll' (':;:-(1'1'11 "idl'. (JIll' w()llld (,xi''']'' :l lillJitl'd ill"I'I'1 PIJPlllalillll a,,]'olll­
p:lI'l'd witlt a ('Olllltl',\ ('fJ\l'I'l'd "illll'xtl'll"j\l' "\I:lIll[l'" fIJI'('''I". :I lid 11lx­
1l1'iallt n'!.!('llltiOll, 111 JI,iJl!.! (]I['I' till' \':lIlt,\'. tIll' \rl'i((,l' ofll'lI WIIII­
dl'l'l'<l h()\\ ally il1"I']'I:-: !',;nld ['\('1' hI' takl'll oil till' tl\1l "qll:11'1' i'1'('1 of 
I'XpIJ:-I'd ,,['1'('1'11" IdIPI'ill,.!.'.' 'IWIt a "Jllall ]>Il!'tilill of tIll' ail' (II('!, tIll' Y:1"t 
"pa('I', parti]'I1I11dy on'l" ill!' 'll:ll':-l'ly I l',!.!l'lntl'd. "l'lIlial'i<l lIl'\'a, Y('1. 
"lIl'pl'j'ill,!.!ly. flll'I'(' \\,\,1'(' :-li~hil.\' ]Jton' in"l'('t" lakl'lI ill ili,!.!hl" (I\'t'l' tI'l' 
"all!'.\' (Ii,:t, ill~('('t" 1)('1' jt l·ltI ill III I' ('xl)!)"II!'!' of tIl!' ,..('I'P(,I1"') ,hall ill 
Jii!!'h!:-: IIn'l' tIll' lll'llyih I'('!!'pt;ltl'd :l1HI ('llitinlll'd an'a or L(Jlli"i:lll:t 
(;;,:!.:: ill:-:P('!-.jH·]' 10 'lliiilllll'I'XPO"1lI'p) . ••\t tlil' )0"1'1' njtitlldl'" Ihl' 11llJlIlll'I'" of ill"!,(,t,, t:1kl'1I 1)('1' jU'lIlilllllp 
l'XP0":IIJ'l' of IJll' :-('),\'('11" \\!'I'P 1'l'lati\l'ly high (:!.I.[J nt jl)() fl'p!. alld 
jIJ,1 Ht :!.(}() fl'pt I. 'I'll\' IlIlJIIIll'1' In];-I'1\ j 11\'1\ dl'o]!])('" olr alll'llptly at 
;J()U f(,pt I:;''' ill:-I'(,t" PI'1' J() lIlilllltl':- 01' l'x]lo"lIl'l'l. dilllilli"llill!! rnpidly 
tlll'l'l':d'tl'l" .\Io:-t o]'galli"lIl:- di"pPl'''l' lIP;11' tIl!' ,!.!I'()ll1ld. alllHlll.!.!h <Ii,,· 
pPI':-:ioll pl'oh:tldy (W('IIl'''; \Yitlliu:1 :!.;,·foot plpl':ttioll t'Yolfl'lIllal',!.!l'I' I.!, 
p. t:~.J I. JI o \\,p \'['1', tlJ(·loll,.!.'.'·di"'I:lIH'I' di"pt'),,.;joll \\'oulll probahly C)('('I11' 
11\ high altitudc·:-:. fol' illH'('I:-: :II'!, :-:ll]ljt'1'\ to till' .. t),OII,!.! l'OllYI'I,tioJl:il ail' 
('U!'!'!'I I'" a lJd a 1'1' I':ll')'il'd II P1\':11'<1 1() gn':\ I ]1('1 gh t:-: I\' l)l' I'l' t Ill'Y Iliay l'lI t ('I' 
tl\l';-.tl':lIa :llHldl'ifl 1':11',,1111 tltl' JlI'l'Yailill!!.'\rilJd", 

.\ 1I111l1hl'I' of fli!!'hl;-. "tlll'lt'd ('111'11' illlJI(' 1Il0I'uill!.!'. rIll' 1.0tlo. and 
;,.()()(}·fno! :tItit 1l(1!'~ hl'illg flo\\ 11 lil,,,i 01' ill <la),];-Ill''':-:. \\ hill' tIl!' flight:­
at illP I()\\,l' I' 1I'1!'1:-: 1\'['1'1' 11Ind!' lIftp!, dllyhl'l':lk, I n tIll' l'Yl'l1ill!!''; 1 Itt' 
lowPl' altitlldl':> \\'l'I'!' 1l0\\'JI fil'"t ",Iii]\, it 'wn" :-:tillli!!'bt. l1m[ tIll' Ili!.!llPl' 
altillldp;-; ill 1l10l'P or 11';-':-: <laJ'klll':-,,_ . , 
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There were 1,370 inscctB takcn during- the 2.+11 miml/:es of exposure 

of tlll' :;('1'eC11:", Spiders (Al'lU1eidn) nnd 1'Cp1'e~e11 tati ,'c:; of ni]11' 
order:.; ofim:eets--P::;o("optera. Ephl'lllt'l"Optera. ThY:'lUlO]){('l'a. Hemip­
tera, HOlU()ptel"a~ ('olt>optel'n, Lepidoptera, lTYlllenoptern•. and Dip­
t(,1"11-''"I'1'1' tnkrll, 1)i]>tc1'[t h'd in llumbel';; tak('l1. ,,'ith lIol11optera, 
('o]('opt('1'll, andJ1Yl11cllopj(\1'n followin!! in that ord(,l', Onl." 11 J('\\' 

SpeCillH'llS of the ot]l('l' orc1pr:; '\'(')'(' ('olled('c1, :Sotps Oil the O(,(,U1'J'Pllce 
and l"P]ntiyp ahuudal1c(' of 111(, o)'(lel's and thpil' 1'1':;jlPeti,'p :fallli]ies, 
g'l'll(,I'a. and spl>cil's Jollo\\' (tnhlt, 1), 

TABLE l.-III.wc{s (lnd ,~]Ji.d(1'8 ('ol/N'll'Il by ail'p7wf{, {/('('orilill[! to a/fi­
tud( s, Rio Granr/e 1'alhy alld J{ill!l Rauch (I)'('as, TI',ra8, _.\ UrI, .18 to 
Sljil, B, mij,~ I 

• A.HAXEIDA ("pi<ipr:<); 

TIH'I'Fdal': 


T/!{l'idi(}1( Sil. (jllY.) 

Linyphiid:\p; 

Jlei()l/do "p, (fplllalp) 
C'I rolictllls mill ./iIlS EIlH'l't!ll1 

(fl'llllll(') 
Lill."phiiri:H' \Iud\. "'pp, (inllll,) 

Al'giopid:w: 
X(O,~coJt(( "'P, (jll\',) 
S((lSCOIlU "'P, (imm, \ 
J/OIl(l(l1'1l "p. (jm',J 
"I ru II ClU" "p, (jn\',l 

ThoI11i"id:ll': 
.11 iSUIIl(·'IO)JS dlliJills K(',\'~('rlil1g 

(f('l1\all'l. 

• 

.1lisIr/ll('I/()PS "p. (jnllll,1­
AJlyphnPllid:w: 

.Iys/w (frocilis lIl'lltz (jllY.' 
C'jUi>iOllidll!': 

Casfiallf'ir(l ;;p. (illllll,) .. 

Ln'o;;i(\ap: 
, Parr/oS(1 "'p. (jll\',) 

P(ll'dosa "p. (irnlll,). 
~alticid:l(': 

[[O/I/'0I1I1I/11S "'P, tim'.J 
IllIiJrOll(llllls >'p, (jllJIl!. i. 
I rius "P, (illllll,) 

Rpidpl':<: l'lHlptt'l'lllill('d "JlP 

Totnl . 

EPHE~mH.()l'TEHA: 
Cnl'nid!l(,: 

('urn is ;;p ... _ 
13racilllcerclIs "P, (ff'llI:t\p) 

BIlPtida(': 
('a/liiJwtis ;;Jl. (fl'mnh')_ 

Totnl. 

lOa 
fp(,\ 

o 
o 
() 

II 

() 

o 
tl 
() 

tl 
1 

:1 
() 

1 
() 
() 

o 
7 

() 
(J 

1 D('t('nnillalioll:'; of in>'N'l,: \)\' slufl: 

'fotnl 
taken 

200 500 1,{)00 2,000 5,000 
f('l'\ f('pt fp(·\ fl'l'l f(,l'i 

o u () () 

() () () () 

u o () (] 

() o o (J 

1 o () () o 
() () 1 o o 
.I () o II () 

() 1 1 o () 2 

[) 1 () () () 

(] [) 1 o () 2 

o () () o 2 

o () () o o 

1 :~ II o S 
o 2 o () o 2 

1 o () ()() 2 
1 (] o f)o 1 
.I 
o 

o 
(J 

o 
,I 

o[) 
() () , 

1 
.J 

7 11 o () 

1 () () 
() 1 o 

o o 

of 1111:'cc:( Jd(mlifkalioll and Parnsite 
In(l'odul'tion Section, EUlomology H(':;(':tI'C'h BrillJc:h, :lnel :;pid<'I'~ by ,Y ill i::; ,J. 
(;('I'ts('h of TIl(' A n1(,l'ie:m :\1 mWlIllJ of X at lIral H i"tol'Y, Dl'pal'tmen t of Insects 
(ll1el SpidC't's,
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TABLE J.-Illseci:s and 8piliel's collected by ail'plane, according to alti­
t1Ules, Rio Grallde 1-alley awl King Ranch (U'N1R, Tf,l'aR, .• lUff . .18 to 
Sept. 3, liJ:).~-Colltinul'd 

XUlllbl'1' ('011('('(><1 at altitude" of-

Ordel', family, gPllll>', and >'I)('ei(':; 
100 200 ,500 1,000 2,000 5.000 

[P(·t fl'pl f('N f(,pt f{,pl f(,pt 

PH()( 'OPTEH.A: 
Lipoti('Plichw: 

LipOi;{'cli,~ /Joslr!ldlOpltifuR ('0111­
plex (fl'lI1ah'J __ ~_ 

J'('ripsoeidtw: 
() o () o o 

EclopSOl'lIN 7' I/W iff., 
1!l20) "p. (fplllalp) 

El'/opsol'1/,~ >'P _ 
La('hp"illicl:w: 

(lhnk::;, 
1 
;j 

1 
o 

o 
o 

(J 
() 

(l 
o 

o 
(J 

Lac/tl',.if!a },(IHI HOIllIll. I !I·IIi: 
(mall'''). _ 
(fplllalp>,) 

;j 

() 
·1 
5 

o 
o 

(J 
() 

o 
o 

() 
() 

!) 
5 

Total !l 10 () o () 20 

Tn Yt'A:\()l'TI~H,\: 
Thy:mnopt('1'tl UlItit. "'1)P 

11E::\11 PTEIU: 
0 II 1 j 0 0 2 

Pl'lll:ttlJmi<im' : 
('lIdrlll,' obliqllllS (l'hll'l·'. 

('('I'Pidn(' : 
() () () I I 0 (\ 

.1 rfcills i1llprl','sico[fl's ~laL 
:\!'idid:w: 

() 0' 0 a 2 

,11.'111:'11"' 1II1111i"Jlinllll'~ (.\>,hlll L 0 () () o 2 
L,\~gtL('i(ln.p: 
'O('o('ori" pl/octipc", (Say)_ 
Gcororil; uli!lil108l1S (Say) .. , •.• , 
Uroc()l'i,~ lil'irlipcl!ni,~ Stul. . 
{'!i!/f'llfS /Ilodrsla 13arl)(>r .. 
E':rploehiolJlrra ('ollfll,~lL Burl)!'r ~ 
S!l,~,~iu,~ rIJ71hall1l8 Howard _. 
S!l,~sil/s Irl/filll,~ Btu'bl'I' __ . 

rtpc]\1\'iichl(': 

() 
[) 
2 

2 
0 
U 

(\ 

2 
a 
] 

2 
o 
J 

2 I () 
o () ()
2 () () 
o [) 0 
I J 0 
o I () 
000 

o 
o 
o 
() 
() 

o 
o 

:~ 
2 
I 

2 
(j 
1 
] 

~~nM~"K~ 
SinNI rOl1rll,~a C:J,mlpll..

:. r(';4()wliid:i(': 

0 
0 

1 
a 

() 
o 

0 
0 

0 
0 

() 

o 
1 
::\ 

JIrsol'cfili 11/ Itl.~a /Iii "'hill' _ 
AIl( h()('orid:w: 

() o 0 0 o 1 

Orill.~ if/,~irlio,~lls (S:1.\').... 
Orilll:< iri.<lirofor C,,'liitl·l .. _. 
X!ltocods ('oliJorni('lI.< (Hpu\pr)_ 

::\Uridae: 

1 
1 
() 

o 
1 
1 

001 
1 0 () 
a i 0 () 

(J 
() 
o 

2 
:~ 
1 

PS(Illll8 sl/ocdac Knighl 
I)sallll,~ serialus (H(,lIll'rL _ 

14 
·1 

(i 

1 
;{ 
o 

() 
0 

2 
0 

1 
o 

26 
5 

UCli/('/,OSCOPUSOrllCLlIlS (Hptl\l'r). 
RMnac/oo . .rol'lil'o/'iti,~ Hpulpr._.' 

1 
1 

o 
() 

() 1 0 
000 

(J 
(J 

2 
1 

Total. __ . 2!l 

H02\IOPTERA: 
Cicadl'llidae: i 

Accra/agatHa call'art's Oman. _.' 1() 5 5 ;~ o () 
"lc('fa.lagalli(l sp_ • •. .." • _. • 
A cemlagallia sp, (fCIll:1.ll·S) ___ • r 
AgnlliiwLC sp____ . ___ .. '" __ .: 

0 
1 
() 

I 
o 
1 

o 
2 
o 

() 
o 
() 

o 
o 
() 

o 
a 
0, 

• 


• 


• 
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• 
TABLE l.-IllRect.s and 8pidfr8 collected by airplal/e. according to alii­

titude8, Rio Gl'ande \ '([Iley anrl I{il1{! Ranch (frC(1R, Tu([.'I, All!!. 18 to 
Sept. 3, If).:).~-Continu('(l 

XumlH'r rollprtpc! at altit uelps of-

Order, family. gPllU:', and :'peciC':' 

RO:\IOPTERA-Continu('d 
Cicad('lIida('-Conti llll('d 

ATcOfll'Ura sp. ([('mal(') ___ ., . 
Bairillius S]),. _••• _ _,. _ . ___ _ 

Car71l'ocl'plia/a jial'ipcs (RilP}'1 
Carneoccphala SP]). . _ _ _ _. _ . 
Carneocepha/a, spp. (f('mall's)._ 
CircuZ(fer /('nr/lus (Bakerl .•.•. 
Delio('(plwlus SOIlOr!lS Ball ••.. 

• 

iJeliol'l.'phalus 8]L ••...•• 

D('!to(,pphalinae;.;pp. (felllale'sl. 

Draeru/acepliala sp. _•... __ . 

Drarculareplwla spp. (females!. 

Empoa.~ca aim/pia DpL.z.. _. 
Empoa.sca la/Jal' (Harris) .. __ 
Empoasca solano DeL••. _ 
Empo(lsca :,pp... 
Empoasra ",pp. I fplllttl(·;.;I. _ .. 

ErythrolH'l1ri IIi ;,pp. If\'JJlal('~\. 

Erilianl/s (rilio.~l/s Il-hll'rJ __ 

('ralllinclla nigri,frol!s (Forbp:'l. 

KUllzclla spp. ([('male';,;,. _ •. 

S e.~ostl'l('s spp. ([('I1111I('.~) __ • _ 

(Jllarl:anll.~ .~lrirlu.~ BalL, •. _ 

S('api!ylopills ailli/roll .• II ('pIl('r_ 

8('aphylo]lill.~ s]1p. ([('ma]I'''!._ . 
Scapitylopiu8 sp. (nymph) _ _ 
Sl'aph!Jlopilis .;:p- ____ --
X fs/ocl'pliaillS )Jlllimri1(.~ \-nnD_ 
ycs{.or('Jilwlll.~ sp. ([('malpsi _ .. 

• 

7 !IVlila "p. __ ,. .. __ _ 

C'iracl('lliria(' UIHlt. sp. (1.);:;{ i.._ 


C'ixiicl:w: 

llap/a:rills "p. ([pmalt., 

()("clcll.~ >:p _. _ _ . 

('ixiidtIP \IncH. "Pl> . 
Dl'lpilacid:l!': 

[)eiplwcodl.'i'. 	lIi(Jrip("/li.~ 
(Cwfd.l .. _ __. • . 

Dp]phflciclap un(\t. "'PP 
l',;\,llidnp: 

: 1 pha/aroir/a SJl 
Trio;wdiosPUri iA"hlll.1 

Aphitla(': 
~lphis :'p. proll. VO'~'~!lp;i Glo\' .. 

Total. ••• _ . 

('OLEOPTEHA; 
('arabidnl': 

Carabid:1p 11IHI t. "pp. 
HyclrophilicltH': 

Hydrophilida(' unclt. "]lP 

~ Determinations by :l11i hor. 

Totnl 

100 200 50n 1.000 2,000 5.000 
lak('n 

fl'l't [ppt [1'1' ( f{'pt [p('t [l'pl 

1 a o () o o 
() 1 () o o () 

1 o o o (J () 
;{ 2 o o o o ,) 

1 2 () 1 o o .J. 
2

:{, 
] 

11 
() 

10 
() 

2 
1 
2 

o 
() 

..j 
():2 

(] \ () () () o 1 
] () o 1 o o 2 
I I o o () o 2 
(] 2 () 1 o () a 
] 1 n () o 2 ·1 
(J 

11 
o 
2 

I 
I 

(J .,
.) 

o 
() 

() 
() 

1 
I, 

n (] () !l () 1 
51 2;3 2 2 1 :~ 8.J. 

1 1 (1 o o () 2 
1 11 o o 1 () I :~ 
o 2 () () o () :2 
() 

2 
2·\ 

() 

1 
l·t 

o 
() 

;'5 

2 
o 
.J 

().. 
.) 

() 

o 
o 
o 

2 
(i4, 

S 20 2 2 11 1 :3:3 ., 
.) 2 !{ () [) o 8 
o () o () 1 o 1 
1 () () () () () 1 
1 1 () () [) () 2 
2 () o 1 II () :~ 

1 o o o () () 1 
o () o o () 1 1 

o ] () o () () I 
] II () () , () o 1 
] 1 2 o o () -I 

(] o () () () 

2 2 lJ () () 5 

() o () o () :3 
] 1 ] II o Ii 

o o II II 2 

IS2 I] :~ 8 

G () n o o 7 

[) () 1 o o 2 

• 4053!H)-5T--2 
7 



TABLE 1.-Inseci8 and spiders collectNl by airplane, accordinrJ to alti­
tudes, Rio Grande ralley and King Ranch al'ea8, 1'eJ'a8, A1lg. 18 to 
Sept. S, 1fJ54-ContilHl('d 

Xumbcr collected at altitudes of­
, Total 

Order, family, genus, and speeips ---,--~~-----:---I--I taken 
100 200 500 I,OOO! 2,000 5,000 
feet fpet _ feel feet; f('et - feet 1 

________________:.____~---~~~--.~-, __._I~~:~-I---
t j 

COLEOPTERA-Continued 
Stnphylinid:\(': 
Oxd('!inap: 

i:>i({t!lsleihll.~ sJiicullls Er. 
(malpsL ____ "__ 
(fellw!c-s)_ . 

Cal'/lriimns ~p_. _ . 
J3iedilissIL_._ . . _. __ 

- --, !l 
.1 r 

2 
o ! 

8 
2 , 
o 
I 

2 
o 
o 

1 
(] 
() 

o 

o 
() 

o 
o 

o 
o 
o 
o 

U) 
8 
2 

AIC'ochnriu:t(' undt. "pp. __ 
Xantholininlw: -

J I o o o () 2 

Leiolilllls "p._ 
PnC'd('rintl\': 

2 () () () ·1 

Loul'(lihiuII! lip 2! 2 o o o i o .J 
StaphylininflP: 

Phi/ollth1ls "p 
:'\[nlachiidap: 

o o () () 2 

Collops ~p
:.\ rordpllidlW: 

2 o o o -.\ 

Jlon/ellistella sp __ 
Pentarta :,;p __ 

1 
() 

o 
J 

o 
o 

1\ o 
o 

o 
() 

1 
2 

AnthicidlW: 
Authicid:w ulldL "pp ;~ :~ I ;~ o o 10 

Dr.\·opid:w: 
Dryopidlll' undt. "pp. 2 ' o o () o I o i 2 

Xitid\llid:u': 
('arpophilus ilillliriiaills (F.) __ 2 , ;~ 5 o o o 10 
('arpOIJhilus spp 

Hhizophngidne: _ 
_~/O~If)/.o1lla sp ___ • ____________ _ 
.S 1111 crz ps SIL _______________ _ 

2 

1 
() 

I 

2 

o 
J 

o 
o 
() 

() 

o 
o 

o 
o 
o 

o 
(J 

o 

.1­

1 
1. 

Cllc\ljidae:
HilYlLllillae IInelt. fiIL ________ _ o 1 , o o I o o 1 

:.\ fyc('t Oph:lgidae:
'I'!lplw{'(1 ,~lel'corea (L.) _. _____ _ o ! o 

I 
o o o 1 

Pllnl:-lcrid:H': 
Ph:llacridne 11l1Clt. spp _______ _ 1 o 1 () ! o o 2 

Lathridiidae: 
JleZanophthalma. sp_ 
J1eian07Jhtlw/II1(1, probably tlis­

1i1!(juenria, (COIll.) ________ _ 

JIianrall.7:insp ___ -----_._­
Cocrincllicl:le: 

1 

] 
.J 

2 

2 
-I 

2 

() 

4 

o 
1 [ 
1 1 

() 

o 
o 

o 
01
] i 

5 

Scymnlls (Pllllu.~) lo('wl -:'fl1ls_ I o o o o 2 
('o/pomegilla lIIaculaia. (De~e('rl o o () o o 1 

Tenebrionidae: 
Palorlls 811UdpfJrrMll.~ (\rol­

l:lstOll L __________ . _ (] o o o o 
Bostrichiclae: 

Xylobiops se:rlubcrclilalll.~ (Lr­conte) ____________________ ' 
]30strichiclae lIndt. SP]L _. ____ ' 

1 
1 

2 
2 

1 
1 

o 
o 

o 
() 

o 
o 

Chn'solllcliclap: 
Pach!lbr(/chi,~ sp~ ____ . ____ _ G o ' o 12 
Clwe/ocnl:lIIa. sp. Ill':lr ]JuUcaria.:'IfelsIL __________________ _ 28 2 t o o o o :30 

• 


• 


• 


8 • 



• 
'I'A13L}; I.-Insects and spiders collected by airplane, uccordillY to alti­

hules, Rio Grande ralley and King Ra1lch urea.'!. TC)'(l8, .il1lg. 18 to 
8el)[. 8, 1.t)54-Continurd 

X'.Il1lb('l' coUectrd at llititudrs of- I 
; Total 

Ord('r, family, gf'llll::', nlld :;prcip:; ---c-~-"-;..~-~,---.--~~i tuken 
100 200 500 1,000 2,000 5,000 

: fcrt f('rl fp(·t frpl fprt' fcrt : 

COLEOPTERAc-Continll('(I 

Chry."ol11rlidue-Contillllcd 


Bpilfix sp. prob. hirtipenn£s

:\[CI5h____________________ .1 1 o o o o 2 

Laclica £n{lIscClia ~chfrr_______ 0 1 o o o o 
Bruchidnc: . 

• lcanihosceUdM, sp. Il('ar long- ' 
islHllls Horn. ___ . _________ 0 0 0 o 1 

• 
Cllrculionidac: 

.'lnlhOl101l111s grantiis BoiL ... __ . 0 1 1 0 0 o 2 
JI icroll/chill.s sp .. __ ... _ _ _ _ _ _ _ _ () .1 0 0 0 o 1 
Smicrolt!Jx 5p ___________ .•• _ 0 0 0 1 0 o 1 

Englrllid:lc:, ' 
Englcnidnr undt. spp. _____ 1 0 1 0 0 0 0 i 

i__,______•__.:______.___ 

TotaL ___________________ l S6 55. 25 S i 1 176 
l~'=:=..-_=_:===----=!==-=:::::= 

LEPIDOPTEllA: 

( :clechiidac: 


Peel inophora goss!lpiellll: 
(HlltJlld.) (mail's). __ _ 1 1 1 () ()
(Saullcl.) (fplllfllrsL ________ 1 ;{ 2 1 o 0 

Pl'clillopil.ora go.ssl/Jliclla ("px
lllldt.) ____ ... _. _. 0 () o I o () 

Gnortlllosl'hell/(I "pp I o I 0 0 0 2' C'j!ip11O.ries .? "p .. ___ 0 J o I 0 o ()
A('1fI'TW sp _ . _ . __ . .. I o o· 0 o 0 

Lyonetiidae: 
"LYOIH'tiidac lInd1. "p. () o o 0 o 

SC\·! hridicltll': 
key! hridid:l{' und!. "p __ . () () 0 o 0 1 

• 

Cosmoptl'l'ygirlae: 


flholll(, r:onrlorell(l. (Ch:unh.L.. {J I o () o ()

COSll1opt('fygidae undt. sp 0 () () 0 L 0 I 


PYl'!lusticlac: 
•Loxoslegc dtlllilaiis (OUl'll.). 0 o o 1 () 2 

Amatidae: 
ScC]m~s jllil';co/is (II bn.) _ o o 0 o () 

C'mmbidar: 
Ollwlllloplcry.r o('('llea (lIn\\'.I.. () o 0 o 0 1 

HY:\1ENOPTEHA: 
Braconidac: 

A pal/lele.s thllrberia(' :\111(''' ____ . 2 tl 2 o o o ,I 
Bracon p/oIYllo/ae «('ush.)... 0 2 0 o o o 2 
Clw/olllls call/us Cre!'s __ .. . 0 o I o o o 1 
C'!I~ionl.lll COlltU.S "p_ _ 1 o 0 o o o 1
7rwspl.ssp____ . ________ ..__ 1, o I 0 () o o I 

Euiophiclae: 
IforiSIIlCnllS "p. (malr).. 0 1 0 o o o 
JJori.~II/('lw.s lip. (f('males). I o I tl o o 2 
j)erosICIlIl.~ lip. (fel11nlp). _.. _ 0 J 0 o o o 
Tetrasliehus r(lI'l'lIwrioe A:;hl11.

(female) _______________ '-_: 0 1 0 o o o 

• 




TARLE I.-Insects and spiders collected by airplane, according to alti­
tudes, Rio Grande l"Talley (mel Kino Ranch areas, 1'exo,s, A1/,g. 18 to 
Sept. 3, 1954-Continnccl 

--~'{u~~)er eOllectedat-~(i~l;d;':~f=-I------
Total 

Order, family, genm~, and ;':;prcips I I f I I Itakrn 
I 100 200, 500 I 1,000; 2,000 5,000 
! feet fpr! I frrt frrt i fppt, \ fret 
j---;---i-------i ;- --1----

HYMENOPTERA-Continued II I I I 
Eulophidac-Conti Bued 


'l'etrasl ichus sp. (fpmalesl- ___ .. ; 0 2 U 0 0 

Eulophidae nndl. spp. (fe-;
mn-Ies ____________________ I' 0 o o o o 2 2

]<;lttsmidne:

EIllsmus sp. (femule) _________ , 0 
 o I (J o o

Elltrochosollliltidae: ' 

ElItr£chosomn a/bipcs Clrfd.


(femuleL ____________ .. __ o i o o o o
Enevrtic1ae: 

1I1W(1yr1ls sp. (femules) _,,' _ _ _ o o 1 l o o 1 2
;\firini sp. (femnle) ________ ._ o I o o n U J

Eupelmic1ue: 

Elipe/lItllS popa, (Grit.) (fe­

malesL _____________ .. ____ i 2 
1 o o 7 

ElIsnndalulIl hubbardi (Ash Ill.)
(Cem:tleL_______________ _ o o o o I o

Periln,mpidae: 

Perila,mplls fulvicornis }\:<hm:


(;\[ales) ________________ .. 2 2 o o o o(Females) ______________ .. 0 2 o o o () 2
Torymidne:

'l.'orYllllls sp. (males) ___ __ _ 0 1 o 1 , o
(femalesL.____ _ 0 2 ., o () II ti 

Pseudel'illlcrus st). (femalesL __ : 2 o o () o 2o
Pterol11alidue:' , 


Epiplerolllalus sp. (femal£') ._-' () () o () I o 

[fe/ero/aecus hunleri (ewfd.) i 


(fel11ale) __________ " __ 00._ o I 1 o [) o 2
[[cleroschcllln sp. (f('maleL_. o o o o , tJ ISpalan(1ia, sp. (female) _______ . I o o o () o ,
iJ(lclaps sp. (fel11nle) _____ ... _, [) o I () o o 1

Eurytomidne: 

Rileyn sp. (? recidolllyiac
Af;hm.) _________________ . j 0 o o o o

(Female)___________ 0 o () () o 

Eur1llollln sp:


(:'Iales) _____ ~ _. . __ o tl ()
(Females) _______ " ~ _.. 5 tl () o 7

Chalcic1iclnp: 
Euclwlcidia sp. (mal£'s). o () o 2o

GYNIPOIDEA: Ellt'oilinap; 

EUC01:lidra. sp. (f(,lllllle) II () o I
o f o

Seclionidae: 

'J'l'lenomtis sp .. " __ I tl ] I 
o a o .5
Hadronoius fiIL_____ _. () [) I () () 0; I 
Ceraiole/cia. '//lor/att£i (A~h Ill.) .. a 2 o o 0'j !)

Bethylidne: 
p'cris~erola sp" .. _" _" " _ J o 1 o oo 2 
J~pllns fiP _____ . ,_ .- _ , __ o o o o J ,
Hoiepyris sp ___ " ___ o I

I o o o o o . 1
Pscudisobmchiu/II sp_.. __ _ 2 J o o o :{
Dissompha,/-u.s xa/l.lhoplIs

(Aslull.) ________ ,, ____ • __ • __ :3 o o o o ~ I 
Belhylidac \lIlclt. sp _________ • o o o 1 o o I 

• 


• 


• 


• 
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• 


• 
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TAHL1~ 1.-Insects and spiders collected by airplane, according to all-i­
tudes, Rio vrande l~alle?J (mel King Ranch areas, Texas, Aug. 18 to 
Sept. 3, 1954-Continued 

Number collected at altitudes 0("- \' 
Total 

Order, family, genus, and species Iii ! I' Itnken 
100 : 200 I 500 II ,OOO! 2,000 5,000' 
f('et I feet \ feet I feet I feet f('et I 
.+--I----·l-·-i··---I- .. --I~ 

HYMENOPTEltA-COIlLiIlIlPc! 
Forrnicidae: 

POll era. irig01w val'. 0 pac/or 
Forel (female)____ _ 

Ponera sp. (fenlaleH) ___ ... 
Pheidolc sp. (males) ___ . 
1"lwidole sp. (femul!') __ : . 

I 
1 
I 

2 I 
2 
o 

I ! i
I I I 

0 0 01 
X I 0 I I
01 0 0 
100 

0 
0 
0 
0 

I
I 

0 
0 
0 
0 

I 
: 

..­

1 
(i 
2 
1 

Solenopsi.~ xyloni :McCook 
(femul!') ___ . ________ .... _.. o o o o o 1 

Solcnopsis (Diplorll.Oplnlln) s p . 
(female) ___ . _____ - -. __ .. - . I o o o o 2 

Solenopsis xyloni (mal(» ___ .. o o o o o 1 
Solrmops'is (Solenopsis) sp.

(male) ________________ - o o o 2 
Lepiogrnys olof/gaia. (Buck!.)

(mule) _______ .. ________ _ 
DorymYl'lllcx sp. (1lIalcH) 
Crcma/o{,lllster sp. (male). 

2 
1:3 
o 

o 
1 
1 

o 
7 
o 

o 
1 
o 

o 
I 
o 

~I 
01 

2 
28 

1 
Sphecicbe: 

Caceris keunicollii Cr... o o o o o I 1 
Dl'vinidae: 

I)ryillidae lIlIdt. sp. (mal!') __ . I ! o o o o o 1 
Halicitidae: 

Hallielus mesill/!nsi.~ Ckl! ___ .. _ 
Caenidae: 

Cacm:s sIL _________ -­ .. ' -. 
Brachycercus sp. (felna!<') _... 

o 

o 
o 

o 
I 
o 

: l 
1 I 

o 
o 
o 

o 
o 
o 

] I 

o 
o 

1. 

1 
1 

Bnetidae: 
Callibaetis sp. (female) __ .... _ o 1 o o o o 1 

Entrichosomaiidae: 
Entl"ichosollw albipes Cwfd.

(female) ______________ .. _-. o 1 o o o o 1 
HYi\'1ENOPTEH.A undetermined sp ___________________ ... 

TotaL ______________ .. _.... 

0 

55 

0 

:37 

1 

35 

0 

6 

0 

4 

0 1 

5 I 142 

DIPTERA: 
Culicidae: 

I! I 
I 

Cule:1: I[U inl[lIejas('iai uS Hay: 
(mnle) - - - ­ - ­ - ... - - ...... 1 

Culex sp. tfemal('s) ____ .. 2 
1 0 

1 

i 
0 
:I 

o 
o 

o 
o 

1 
4 

1"sophol'l1. conjinni.~ (Lynch)
(femaleR) ___________ . 

Aedes laeniorh11nchlls (\\'d.)
(females) . ______ .. _____ . __ . 

0 

0 

I'I 
o 1 

o 
o o 

o 
o 

2 

1 

Honididae: 
Lestreniini gen. sp___________ J2 22 (j :3 1 0 44 
IJasiopiera. 81L­ ___ - - - - - - - - - -­
A.narelella sp_______________ ! 1 

0 
0 
I 

0 
1 

J 
0 

0 
0 

0 
0 

2 
2 

Porricondylilli gen. sp ____ - ­ _ : 
Asphondylia 51L------­ __ ­ _.. I 
Iton!d~ni gen. 5IL _____ - - - ­ - --1 
Itomdldae undt. spp _________ 

J 
~) 

J 
0 

J 
.1 
0 
2 

0 
0 
0 
I) 

0 
0 
0 
1 

0 
0 
0 1 

0 1 

0 
(1 

0 
0 

2 
1 
1 
:3 

11 



TABLE I.-Insects and 8ZJidet·s collected by air'plane, accordiny to ({,If/­
tudes, Rio Grande Valley and King Ranch areas, Te:ws, A'uy. 18 to 
Sept. 3, 1954-0olltiuued • 

I
Number col!(}ctcd at Ult-i.tudes of- ,I 

TotalOrder, itlmily, genus, t1ncl species ' I. I takenj100 200 500 I J ,oooi 2,000: 5,0001 
feet I feet feet I feet feet I feet .

I I 
I. 

, ,1------l-----!-'~r-I--
DIPTERA-Colltinuecl t j iii 

Psychodidae: 
'I 

I ' ! 

Psychoda allernala Bay (fem.)__ °I ° °1 J () 0 
Phlebololllus sp. (fell1l1le)______ 0 I 1 0 () U 0 I 


BombyJiidttc: 
 I 
Phtitil'itt sp - - - • - _ • - _ 0 () 0 ()~0 I 


Dolichopodidae: () II 

Chl'ysolltS sp__________ J 2 I 2 I (j
'l'hl'ypUc/tssp_______ 0 01 0 I 0 J 

•Dolochopicliclae ullclt. sp __ _ I. 2 I 0 () J 5Em piclidae:
Drapelis sp __ _ _ _ _ _ _ _ _ 5 2 o () () 10Phorid(Le:
l1iegaselia SIL _______ • __ :{ 2 ] o o HDiploncnm cornula, (.Bip;otL. 2 () I () () o 2 .Phoridae undt. tip_ _ _ • __ (JI () o () IDoriltticlae: 

Dorilaidue llndt. SPJL __ 2 2 
 o o (j

SYl'phidae: , 
l\fesograpla polita. (l:ia~') ____ -.i () , () , () o uSarcophagiclae: 
Sal'cophagula, ocC£rlua (F.) _. __ I (J o o o o 1Surcophngiclut' UllClt. 51). ___ _ J o o o () () JAnthoIl1\'zidae: 

Jll1:melopi(l, occipilali.s i\fC'1 __ _ 
 o o o o 2Otitidae: I 

Bll~C!)ICL nolatn (\\'ic·d,). - -----i J o () (] () o J
Bll;:('sta 81L_ _ _ • _ _ _ • _. _: 
 o o J () o () LTt>phritidae: I 

Euaresla bcllCL (Lw.)_ , () o I o o ' ()'l'ru.pancCL sp __ . __ _ :{ 2 i ()-! o o o 5LtlllXaniidl1e: 

Camptoprosopclla Hp_____ .. ()
1 o o o oEphydriclae: 

Para/ill/no, sp __ ....... ____ .. 
 1 2 1 () () 5CCl'op.si/07}(1 HIL___ _ _ __ a 5 5 1 () () 14Bphyc/in gracilis Pack_ _ _ _ __ .jI 2 1 () o 8 •DI:scocedna ob.~(,II1·ell(l. (Fallen) () 'J 

oJ o o o ;~
Bcalelln stagnalis (Falleu) __ _ o I o o o °o IAl-is!)(l. sp _.. ____ _______ .__ 1 o o o I o 2Psilopa olga Crt>ss_ __ _ __ _ , 1 o () o o o JA llolri('homa SlL ____ . _____ _ () J () oo o IChloropidae: 

rUppe/ales imprcliSus Beck __ _ 
 J o o o o oHip11elales pusio Leo.... ____ _ ;) 2 o o () o 5 .Hippelnte.~ clissiclells (Tuck' _ 08 81l ]:3 1;) () J 2.14Oscinella cnriJona,1'in (1,\\,,) ___ _ o ] ()o o o I
Oscinella cox('ndix (Fitch) ___ _ o 2 o o o o 2OscinellCL sp_________________ , 2 ~ () o o 1 7
l1fcul~za t'l'igl'(l./IIU/(t. (L\\'.) .. - - --I () 1 o , I' o 2

l1facltza 1)arv(t. (Aclnlll~L -- ___ I I () o o
v J
111onochaelo$cinella nig,..ic()rl/:i,~ I 

(L\\'.) _______ ----- --- ____I () o ()I o ()
Chloropidae \lllcli:. spp ______ _ () 2 1 o o oAstciiciap: 
Loc'lm:mlli(l. n. sp _____ , ______ J o () o 1 o () J 
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__ 

TA'BL1~ L--In8eci,~ and 8pid(,1'8 collected by airplane, aeeore/ina to alti­
tudes, Hio Grande T~(Llley and Ei'llY Ranch 01'(0.8, 'j'(';W8, .+IlY· 18 to• 


• 


• 


• 


Sept. 3, 1954-ColltJ.nuNL 

Ordel', family, gCllU;;, nlld spel'iP5 

--- .--.--_.. -.... - ---'~'-"'--" 

DTPTERA-Continupc! 
Trixo;,;celidtLp: 

Spilochroa ornata,Johns._ .. _­
Tt'lldipedidtlP: 


Pe/opia Pll'l!CliPCl1l1is C'\lg, 1 

Pe/o1Jia sp _.• 

Pc/t/(wcura sp ..• - . 

'1'end-i]I(,1l "p_ .. 

Proc/a(/ ius ,-;p ...... 

('o('/olanyplI,~ ~p•• 

Tt'llciippdini undt. SIL 

TPllc1ip('dicitLc undl. sp .•. 


HI'Il'ichu;: 
ForriJlOllllli(l squ(lIl1'ipcs ICoq,1 
Forc-Fpoll/ lIio ::ip .. 
/)(IS!!llClc(I. ('inc/a ('oq.) 
/)as!!h!'/!'(/. ::ip 
.1 il'irh.rllJOflOn "p ... 
8Jill{ll'ro/llil1,~ "p.-- .• 
C/([icoid('s l'(/,riilJel/l1i,~ (Coq,l 

Totul •. __ 

(" II l'PC' 'gniZlll!lt' I llspd;-; 

Gmud tot:lL __ . 

Total flyillg tirnp In miII ull'''; •• 

A\"(·l'tl~(l llllllllH'J' or ill:'Pcl;; I)('l' 10 

minul(';-; of flying iil1l(, .. __ • 


J n Hio Grand!' Y:liJ<'y lll'l'a 

Total 
, taken 

J00 ; 200 : 500 J ,000 2,000 5,000 
fe('l feet' feet [pet f(>(>t [N't 

-------. ---,.---'--,,--~:--.-

2 0 0 

2 2 1 

() 1 I. 

0 1 0 

0 2 0 

0 0 I 

:~ ;{ 0 

() J n 
., 1 3 


()0 2 

()1 J 
()I 0 

0 0 1 

1 1 
 () 

() 1 0 
2 0 2 


171 17;{ Ga 
~.. ---: ...:::;:-..;;;:::-..::--"~--:;~-. 

72 0 0 

0 0 

] 0 
n 0

i
0 0 
0 i (] 


0 0 

0 0 

4 
 ] 

0 1 i 


0 () 

0 (I 

0 0 
() () 

() 
, , 0 

0 0 
1 U . . 

:3,1 ,I 
--'-::::~' -::.:.';:'~ ::::..:.:~- ...;;..-;:::-..:: 

0 5 

:::~; =-...::~-..:=:"- ..:;;.-" .__'=-_ ":;;:;:":::"'-":::::;;"-,.:c-.:-; :::'-"-" 

~(G.11' ·I:~(] 182 02 'r 

0 2 


0 G 
i 2
0 

] 2 

1 3 

0 1 

0 li 
J ] :3 
(] !J 

() 2 

() 2 

() 1 

() 1 

() 2 

(] 1 

1 I (j 


-~- ..---.­
7 ,152 

~":~:.::...~::.~ 

0 II 

:;:;";::::':,';:;::'::::-: ~..:::::::--:=-..::--. 

2~ ]:17:1 
~---~ .:;;..:;-~ :-.:= ::".::-..;..::~--.:-~-=--~ ,- -- :;;;:;:::: ~.-~-.-" - ;::"-_.­

271 400 ·1()0 -IGO IOU 0;)0 2411 


22.8 	 10, 75 :), lJO 2. () I. ·12 O. :{S 5, (i(l 


G ') ­27.0 10.7 :t S L!) 0,87 O. .JU , _I 

,I. 2 2, ;{ O. OS 3, ·10In Kill!!,' Hanel! urca .• _. .. 10,7 7. ·1 

Spiders (Araneidal.-Th itty·three spiders weI'e colleetecL ill the upper 
ail' at altitudes oJ llH) to 1.000 Jeet. Eip:ht i'aillilies, U p:enel':l, alld :\ 
idl'JlLilied sppcit's \\'PI'P represented in Uw ('ollpdioHs. (~(~rtttin Jaillilies 
11a \'t, the ha.lJi (. of lH'l'ia1 d isSt'lll illnlioll. TIH'Y spin wpbs from IIl1oh· 
strul'iNl object·s aJld. ('utrinp: tllt'lllsl'h-ps I()()sl'~ al'l' ('aITip(l ill 11)(' UPIWI' 
ail' on tl)Pir flinls,\' tlll'ends of silk, 'flip spiders of the ;;lIb1'tlll1iIIP~ 
El'igOJlinae and. Linyphi n:le,inelliding the ~lH't't-web wea \'el'S (Liny­
phiidae) and till' Ol'b'W('H\'PJ'S (AJ'p:iopidap), fire prll.'t-il'lIlarly )loted 
1'01' tll is aeJ'onalitil'H I lwhit, ;\ II Jami l.it's eX(,l'pt iJw ;\ llyphaC'n ida(' 
\Yen' l'epl't'sentC'd in the I)on isia Ita ai I'pla IW l'o\Jel'tions. 

Most of the spic\t'I's takt'll \\'PI'(' tl1<' YOllng, sOI11l'('inws dpsip:llai"pd liS 

jll\'Pllile 01' .inuuatlll'C', .IIIH'nile .I'C'1'('l's to yOILllg spidt'I's iJl thl' '\'PI'.\' 
ell!'ly stagt's, and :illllllaitn'C' to ;;pi(}PI'S in thC' proe('ss of hpconlinp: 
matiu't' but llO!' ltll\'illP: fu]].\' nttained that status, C;p.Ilt'I'ally t1lp 
yOlmg spidl'l's 01' spidp]']ings n 1'(' the OIlt'S that It:! \'p the tell(\p)](,y to \w 
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cl1nied on their silken thread,,]ll the upper air. However! it is evident 
that the adult spiders also lake adY~llltllge of the aeronautic mode of 
dissemillation as seyeral adult" ,yere taken in the ooHeetiol1s. Perhaps, •of all lllYertebrates, aJl(I ('pr/:nillJy of the .A rthropoda, It ;;;pider CRIl 

claim the record of reaeh ing the greatest Jleight iJl the upper air, as 

the writel' recOl'dpd a spid0J' coJ]pc-tpd fit an altitude of 15,000 f0et in 

hisLouisi~llUL flights (Glick ,J. p. Fl7). 


Psocoptera (Corrodential.-TJlis onlpr wa:; represented by 20 speci­

mens taken in the upper ail'-9 at 100 iepl, 10 nt :WO feet, and 1 at 500 

feet, lneluclillg thl'pe :fa Illil ips, tllree gellera; and three identiJ-il'd species, 

A number of species ;In' <juitedestrllctiYe to books, papers, and espe­

tially to insect colJeetiolls, (n'el' 'whic'h an eternal ',-igilallee is lweessary 

to fLyoid complete d0SlTuctioH, 


Ephemeroptera.-Thrpe specimens, representing three genera, ,,'ere 

taken at altitudes oJ :!()() and 50n j'eet. TJ1ese mHyl1ies be('o111e ex­

tn~)]]e1v abund:mt n.t tilllt'S. aud it is kJl(nnl tlHlt the rllluJlatiolls of the 

adults 'h[\\'c eaused a Il nLh;l'g,r~ 01' hypersPll::itiYity, ill lllan (Glick .~, 

p, HG). 

Thysanoptera.-T\\,o Sl)P<:illJens of Tlty!-'anolliera\\'el'e taken illihe 

('.0]]e<:liO])8, Olle at 0()(j amI OlW II (: iU)!)!) feet. T1H.'Y were ('ollccted OIl 
 •Iloon all(l ]ilt("p\'pnillglliglI18, rl'spe(,ti\·e]y. the :Lir lJeing- rough nt ]lOOJl 


and Sllloot h jJl th(' t'1'Pllill~, '1'JI('8(, small j Ilseel 8 are pa811\- en I'ripd 

UpWHI'<l in thp (,OlJl'f'diollfll ail' ('UIT('llis. III the Louisi:UHL airp1alll:' 

('ol1et'tioJls they wel'P tnkell from ~() to 1l,(HIO J('('t. 


Hemiptera.-=-TlIPJ'(' 1\'('1'(' I:! SP('{'jllleHl' of this 01'(1er i:lkeJl. Eight 

fnlllilie:-', J,; gPllPl'a. mId. :!() icil'!ltiJiC'(l s]>('('jes were )'e[)l'PSellt.Pll. 1<'1\'P 

cotton Jleuhoppers, P.I'oT/IIN NII'iahl8 (J~ellt.), were lal\(,ll, fOUl' at ]00 

:lml Olle at ~(JU :I'ep!. Tlw\' \\'p1'(' collpdpd when the wind was jn the 

l1(Jltltellst din'c-tioll aJlcl tIll' ail' 1Isuall\' 1'oll!!h, ..cUI 1\"('1'P tak('J) dIlrill!! 

tll{' day 1lights. T"'('Jlty-six sjl('t'imeJl:" of j). Nuaedae ,YP1'(, ('olh'c(e<l a't 

aliitml('s up to ,;,(Jot! j'ppt. H. J. ~a.il(']' of thp Jm,('ci JdeHtifkatio)l 

Section ;-;tate(l tJmt ])(' was sllrpri;-;pd f'() lind this spp('ies so Jlllnl('J'Ollf', 

Pl'Pvjo\l;-:ly.:;o far a:; he lme\\': tlw S1)('('ip;-; had not lwen reportpd east of 

;\ rizontl, 

Homoptera,-Tllis order \I'll", S('('Olld in JluJl)I)(,I's of ins<'d;; l'olJetied. 
('olllpri;-;;Il.!.r:!7 pen'PIli" of the total ins(lc1s talwil. TheYII'prp ('ol]e('(e<1 
it t It11 aJt it nde... JiO\m up to ;i,! )()() feN, :111(1 j]wJ udN1 ;1 :fa III il ips, :!:2 !!l'IIPr:.l. 
and Ll jdellt.iiled speeje;;;, ' 

(H ;;]Jl'cin] illt(']'Pst ,,'PI'(' two spp('ips of eic;\(il'llicls, 01(' W('Slel'll potato 
leafhopper J::1il]!OII,w'(( ubnlpta DeL. and th(' potato ]('afhopper E, • 
tllTuu' (HalT,), Thps(' spP(,je;.> an' of ('(J]l;;i dpl';] blp p('oll()mic im portullct', 
:JIJ,'ujdll Jppds on a HUllluer of \,pg-ptahles. It 0('('111';'> mostly ill an'a!" 
01' low altitude nnd JO\\' l't'luth'p hUlllidity j'l'Olll Texas to ()re£!"oll. aloll!! 
the ~I.pxj('all bordpl'. am1 the Pat'ifk ('oast. (.Jf('(caH and Flillt' 7'. p. ;;11 i. 
F,dJllc is also dpS(TlIc(iYe to n'g-ptalJlps (':lUsillg til)hurn 01' hop]>el'bllrll. 
Hoth sJl(>('ies (,OllJJJlOllJy (J(,{'lll' OJ) cottO]) 11])(1 n1'(,1'(,])01'1 Pel to e;t lIS(, :-:OlllP 

<lamtl!!:E'. Th('\, haw heen l'olJe('t('d ]r\' tll(' w1'iter in consi<1pmbl(> JllI.lll ­

l)('l's iii f;\\'('.('pillg-::; oJ ('olton ill Texas, 1.;()ui:-:iana: and Georg-in. altho1lgh 
paeh !ij>p('ips Y(l1'i('<1 in il::; ]'C'lntive abllll<lanee. Fabac o('(,l11'1'e([ ill tlll' 
L01lisiana. ail'plaJle ('olh'ctioJls from 20 to 7,000 feet. H()\\'e\"PJ'. only 
Olle specil1len 1nlS tnk(,]l ill thp J{io Ornndt, \~a]h'y, that at 500 fpct 
011 .:\lIgnst ~(), hI all ellrly Jl)Ol'lliJlg ltight when thp atlllosph('re wns 
sm()oth. Th(' :fOUl' spednwils of alwupta \\'el'(, ('oJJ('('{"ed at night at 
altitudes of l()(). :!OO, :tnd 5,O()() f('I~I, One or tll('se was takpll at 100 
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• fppt on'l' the arid al'PH oJ tIll' Killg Hnllch, Se\'PlltePll fil){;'('illl('Il:< of 
tll(' :-01lt1lP1'.1l ,!.!'anlen h'afJr,')pppl' E. sollllla 1>L'J.I, \1"('1'(' c'olledpd at 
altitudes up to LUO() j'pet. XiJlPty-oJle :<lwciHIPIJ" of J~·IlIj1()(a{('(.I :<JlP,. 
1110;'; t1y :f('male!:'. WPI"(' nhio ('()ll(,C'/pd froll1 ] Oil i () ,i.flno 'f'P('t, 

Col~optera.-Of the eight {)I'dl'r~ cif iJl~l'd~ (UkPlI, ('o]Pllptera ap­
peared third in Jllllll1iPI';'; ('oJ]l'dp(l ill illt' llpJlPl' air. T]H',\" "'l'l'etakl'lI 
at all altitll<1('s :/'J'(Jlll lIl() j 0 ;'j.U()() j'(,l't. TWl'Ilt y ftlllli]ip:<. ~I dptel'lllillP(l 
gl'llem. and l:ll"l'l'.('ip:, wpre l'('[)]'Pl"Pllte(L B(:IlPficia] :<l)('c'ip~ from tlw 
fnl1lilip;.; ('arabielae. ~\Ja ladlii(ia('. Lathrieli idap. Fha1uerida('. alld 
('()('('illPllidae \\"('1'(' i])('II1<1('(1. .\ \"(')'Y c.llltlll l)('l'tle . .If, hmoI'M/will/II 
r/;.~til,!/uu,dll (( 'OJlI.), kll(l \\'J I (0 bl' pn·(la(,poll:- Oil boLlwo1'lII Pggs 
(Ewing and hy. ,!. p, (j()~.). \\''':< ta.kpn at IO!)-. ~(}()-. :111([ 1.00()-foot 

• 

ahit udp's' 
Two boll \Y('l'Yib \\'('I'P l'o]lPdpd ai ~(l() Hlld :j()Q 1'p(,/'. This dp~in.J('­

ti\"() ('olton ('UJ'{'lili(mid \\":1:< abo takpll ill UIl' LouisiaJJ:L ail'p'lallC' eol­
Ip('(ioJls as hi!!'lt a:-: :!.O()O f('pL La(' ill f'1w Sl'nSOIl tllp wp('vi.] IlPCOJllPo; 
\"('rY !l<'ti\·('.fl"iJl!.! hOlll ('otioJlJipld to ('o((ollfipld. oftell ('allsi])!!' a stld­
!h'li inj'p;-;(:tti()ll i'll lipl!1s ",hpJ'(' liit](' OJ' llO IH'("'iOlIS ini'pstal:ioll wa:, 
p\'idpJlL 

T1IP fI(':l hpptl('s ('lwct(JI'IlIIJ1Il jillli(,lll'ia ~Il'lsh. :tlld. J:'pill'i,,' J,irti­
jfllllli., (~Iplsll,) "'Pl't' ('ollt'cieli at altitmlrs of l()(l·:llld ~()I) fl'l't. TIIP ;~o 
~1H:'('illIPJ)o; of r', Il1tiir"II'ia \\'('1'(, ('olJpctpd lJlo:-:tly at l(lt) ft,(,!. 'fJWSl' 
dp-;t 1'lH'ti n' C'hlT:-:Ollll'lids do ('()II;.;i (lpl'a hlp da llIa!!,p to ('orJl a lid iob;l('('O. 
I'P!''1 )('c! i \,p1y, ' , 

;-:'P\'P I';] 1 l"pp('inH'J)s. JJr1111101l/ld1l1l1 d i81hl!/lll')ldlf ( '0111. ). helOIlI!"i IIg 

to tlip falllily Lutliritliid:lp \\"('1'(' tnkpll nt nltit tielI''': ()f ]O() Hll(1 ,-IO() 1'ppt. 
TIll' ":ll1all liP('tle is klJO\\"ll to Ill' }JI'pd:l('e()II~' OJ) ('gg~ 01' 111<' hollw(jJ'Jll 
motl). 'fhis Tamily "'as abo .J'('JlJ'(':,pntNl hy .101- o;PP('iIlIPIlS "plong'ing 
to (lip !'!'('llllS JfiqJ/o/ft;dl/, )/i;.;s ,\raJk1('y oj' tll(' 111,,(,('[ Jdl'lltiJi('atiOIl 
and l\l1'u:-i[p 11'ltl'otilldioll Spdioll. \\'l;o dl'/Pl'lllilll'd tIll' l"P('('iIlIPIIS. 
:-tntpcl tllnt thi:, ntJPp:tl's II) 1)(' dIP lil'si 1'('('Ol'ri fcll' !IIi" g('llliS ill tlIP 
XeHI'('( it' n'[!:ioll. 

• 

Lepidopt~ra.--T\\'PIJ(y-i'olll' ~p('(,jlllPJlS l>l'loJlgillg to !I1(' ol'clPI' Lppi­
d()p!'('!'a \YPI'P lak('ll jJl (lIP llpJlPI' :IiI' at nItitud!''' of JOO to :i.O()O j'ppj'. 
aJl(l i1lc] udell six :rami] iI'S. eight gPIlPI':I, a lid fin' kJ)o\\'Jl spp('i(':<, 
Two SI)()('itlIPIlS 01' tIll' ganlpll\\'l'ln\'Cll'J1I .l1loth \\'('1'(' ('0 11 ('l't ('(I at :200 
alld .iOU Jppt., This :'I)('('i('s Oft!'l1 (':lll"P,", nplll'p('jah1(' clHlllHgP to ('ott on 
plalltS, a" \\'pl1 as ga1'til'll :lJ)rI fil'ld (']'oll!-', 

T,,"ph'p pillk bo]lwol'lIl moth;; W(,I'(, 1a1\:(' II at aJiitlldp:- 01' JOO j'ppj (-:1:). 
~()U i'l'('l (:3). ;Jon :f'P('t U). :111<1 J.(HHJ fl'l't (:1), OJ (hC'sp :'j)P('illl('JlS. 

six "'(,I'P fpllwlpl". fin'\w)'(' lllH1('~; :llId (lilP wa" Illlll(,tl'I'lllillt'd ({f]i('k
,I. p, rfir l. . 

1n a11 ill:,t :1)1('(,,,. Ill(' "ix fl'l1Jn 1p Jllot hI' ,,"('n' ('o11p('t pd ,\"J1('1l tIll' ai I' 
was sliIOOtll. po:-;;ilJly iJHti('alillg that tIll' j'Plllllh',; art' lIot too actiyl' 
WllPll {'Oll\'p('t jcm is WIT o;t 1'rJ1l!!, Tit!' fplIlal('s HI'(' hpa\'ipl' (hHI1 the 
m;llps. purticularly if !lip,\' :tn' ~Tn\"j<l. :In(I ]'PIWtill clww to tlH' ground. 
Thi:; was fOl1JHl trllt' .in til!' light tl'np ('o/]('l'tioll:-', J/nl'e fPHWh' Illotb 

\\'1'1'1' lak(>1\ in till' (T:tP:- plal'pc] hOlll ~ to s 1'('('1' allo\'(' tllP ('otton, alld 
lllOl'(' lila1(':-, wpre in IWll :fI'OJlI ] (J to 14 1'ppt (CHick (j), 

'I'll(' lllalt';:> \\'('1'(' takell \\"h('l1 tllP nilJJo"phpJ'() W:lR (lll'lJlIl(,llj' OI'],OIl!!'h, 
TJIP .Illal!,!, appc:u' io IlP 1ll0l'P :t('(i\'p ihnll the :f'PIIl,lle:- nnd :11'(' 1ll;)J'P 
nlmndnnt in thp ail'. P:llticlllar]y jJl 111(' parIy l1lol'Jlinp:, lJl till' light 
trap c'ollpctiOll:-; (hp p:rpa(pl' p<'J'cpnt of tIl(' ioial JlllIjps tnkt'll "'('I'l' 

('01],('('(:('(1 ~:I'(JJll ~: (J() to 4: 00 tl, 111" !lIP 11 ullll 1(,1' dl'opping ofl' gradually 
un tIl SUll1'lse. 

• lS 
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The relatioll of the 11101'11:-; to !lIP ('oIHlitiol\ of tlH' nir, 01' anHllIlli of 
(,Olwediol1, WhPll HH'Y wpre' takpJI ill tlw ]0\\'(')' Hio Urnndp Yallp\' wa,; 
f-iTikingly sillli]nr t(; ('ol1(lition:- \\"Iwil tllP airplal1(' ('oll('ctiollS' '\"t'rt> •
mnde itt TJahuali] 0, Durallgo, ~J('si("(), ill :-\pptPlllbpl" 1!l:2H. 111 Ow 
ni rplalle eo}('etioJls at Tlnhllali 10, two pi Ilk holl\l"o!"ll.1 mOl hs wpn't ali:Pll 
at :W amI 100 j'ppt. )"('slwvtin'ly, nl" (hl)'brpuk: (\\"0 ,,'pr(' JOllnd ill ilL(> 
]alPI" mornillg ("ollpctiolls at l.()()O alld :\.()()() :1'('('1'. ]'psl)('('('iyply: and 
thrpp sppci.nwJls \YPl"(' taln'll at" :2{) "j'ppt nt SUIISP!. T1IPst' J('w SPP('illlPIlS 
"'('l"P coJle("f('d at duybrl':lk :11\(1 stlllS('1. ('Iost' to tllP urOlllHt ill tlLp 
a1>sP)1<'(> 01.' ('ollwdioil, a lid. at hiuh nJtitudpsill ilwillol".IIin!!· ",11('11 

('()IIH'vtio]l is gr(>atl'st (OlicLJ, p. ST). . 
Tlll'rp was 110 appal'Plli {'U1TPiatioll of the ]>illk 1)011 ',\'01'1.11 IIIOUI ('oJ­

It'diolls ill tlH' J{rowns\'jll(, arpa with otllPJ" mpi(,Ol"oloUlcal ('OIH/iriolls. 
TII(' tPIl1IH'rtltllrp rangp(] from 77 to !Ill F., with othpl·· Jadol"s Ya r.\'illg 
sliuhth·. ,rilld yp]m'it\'is a. faclol" :lfrl'dillu Ih(, :t!JlIll<l:lllt·P of moth:-; 
tal~p.l1 ill tll(' lighltTap~. Fp\\' \\'PI'P 1'011(,1,(('(1 \\"lwII tll(' \"plocit.\' \\"a,; 
on'!" (i ]]]ih':- J)('I' hOlll". J!O\\"P\'('I', tllP IImt lis ill thl' ail"plallP i I"aps \\'('I"P 
takl'll ,yJWIl thl' wind. \I':ls ("aIm to:W miles PPl" h01lr. In Ih(, pal"ly days 
of the pillk bollwol"lll ill\"p,;tigatioll!", alTol"(lil1g 10 ('oad (t, p. 7,l!J) , 
rllPl"P :qJJwal"p(l to Ill' a (·Io;;p ('O!TPl:ttion \Jpt\\"Pl'll pillk lJoll\\'OI'11l .ill­ •
fp:'(atioll .Ill ,,'pst 'f('xm.; alHI Illl' alllOllllt" of wil1d in i11l'Lat!:lIl1:t 
j)j:'tl"ict oJ IlU["tlH'I'1l ,\/('xi('o, pal"li('1I1al'ly dUl"illg tlH· Jllol1th of 
:-\PI)tpluIIPr. 

Xohh· {ltl, p. til I·PIH!l·ts that (I'ajl plol:-; bl'(':ll1w inJp:,\pd :1.') to 0:, 
wilt·:, :1'1'0111 til(' l1l'an's( ('ottOIl. XOllp· of tllp plols hl'('nIlIP iJlfp;;tpd 
llJllil 11(':11" thp (,Jj(l of tlll' !!TO\\"il1g ,;pa:-;oll 01' ill :-;pptPIIlIH'I'. FrOll1 this 
p\'idpIH'P of :H'riaJ (1i:,trilmtioll, it i;-o illlj>Pl'atjn' tllat ('oopt'l":ltioll ('011­
lillllt' l>pt\YPPIl tlwl·l1itP(l :-\tatp,; and ~rpxi('o .iJl tll(, PIlJoITPnll'111 of 
qlwrantim':-, :tnd (,lIltllral (·llnil'ol. E\'PII if il \\'PI"(, pos:,.illll' to I'l'adi('all' 
(.Ill' pillk lmll\\"ol"lll fl"om t!H' 1'lIitl'd :-\Iall':', if tl,i,; ('oltoll 1H':-;1 ("011-

tiJllw(l to tlll·in· a('I'O';" til(' bon]pr, P\'pll down as fat' as I lip La!!'IIIl:l 
Dislrid, 1]!t'I"(' would :-'lill hI' a SOlin'!' \d' infpslatioll 1'l"Onl \\"llil"h n'lOlhs 
('o\lI<1I)(' (',ll'l'ipd by wind illt'o till' rllitp(l :-;latp~. 

To o!Jiaill addllional inffll'llltLlioll on tl\(· adi\'ity 01 tIll' pink boll­
wOJ"JII 1.1I0t II in tllt' :Ii I', lip:lt ( ITa P;:-; !'(fllipppd wi tit 1;-;~,r 1J1a('k-1 iglt I 
f1l1Ol"P;-O('Pllt lamp;.; \\"PI'(' IISP!l. On!' t J"ap \\"a;.; llJa('p(j at ]()() i'pp( Oil :\ 
\\"Hl(11' \O\\"!'!', (lilt' OJI Il1p roof of :l 110(('1 in Hro\\"lIs\'jJh', alld (JIll' at till' 
:-,;j-:f'oor ('iltwalk ]('\,pl 011 tL ]iglilhollsp al POIof'l,;allpl. TI.Il' tJ"ap Oil 111(, 
lightholl;;t' \\":\,; P(lIlipJll'd with 11 hl:l!'k-lip:hf" 1>111(' ftIlOl'Pe:('Pllt !:till!> in •ord('l' ro :tyoid ('ollfu;:-;ioll to Ila\'iuntioll. ])l1riIlU ill!' SllllllllPl.'l.in JlIoths 
\\'('1"(' tnkpll ill tin' trap l(wa!!'!l r'JIl tlip 110(('1.7 ~JIl tlw \\"nll'.I' (()\\"('I', hIlt 
1l0l)(' Oil 1lJ(' Ji!!"htlloIlSl', 1'lldolll)tP(lly flIP f'adoJ" of ('oll\'p(,tioll was 
impoJ"tant ill :ddillg nIP J\l()IIt~ (0 J"pa('11 illp Il'ap Oil t]l(' lIotpl, ::illL'(' rill' 
!'III"1'OIlI\(linu p:lYl'IlH'1l1 gl'!lPr:ttp,; ('oll:-;idl'I'abh' l"ildiatioll al lli!!"hL TIl(' 
WillPI' lowpj·, IJ,\' ("ontt':)st, I:' 10(':\t('<1 ill an olJ('n :II'P:I 11"111'1'(' lit'tlp 1"adi:l­
liull ie: pn':'PIlL POI·t lsal)(,l. whl'J"l' IllP lightlloll:'p stallds, is Oil a 
jll'OI.lHlIllor.\' ('xtplHling illto tli(' (:lIlf of !If('xi('o, whil"ll \\"0111<1, ill part. 

11 ('('·ou nt "1"0 I' III) J"P('()\'P r.\' () f 111 ot hs i II I j Iis j rap. 
Hymenoptera.-OIlP 1I11I)(lr('<1 alld Jorty-hm f'[i('('iIlIPIlS 1){'IOI;gillg io 

tlw ol'(lPl' IlyllH'lloptl'ra II"{'I"(' ('olll'ei('(1 ill ill(' uJlpl'1' air :It :Ill :111i­
t IIdp:-; flowll. T\\'(,lli)' "fall1ili('s, ;1:1 dl'tl'l"JlliIlPcl g('IlPI':I, allrl 11; e:p('ei('s 
\\'PI'(,I'(']Jn'H'lIi('(J. '1'11(' Jalllili(';.;, ill !!'Pllpl·al. .ill!'lutl('{IIWlll.\" illljlol"t:mt" 
jl:ll'a;.;iti(" alld pn·(j:l(·('()l!:' sPP{,j(,s, nltllollgli ill ~(1I111' ill,;lalH"(';'; (a;; 0('<"111' 

ill ill(' FOl'lIli('idtlt'l, tilpy 11I:I.\" Ill' b('lH'licial Hnd .injurious. 
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r111e Br:t('onidae inclLlded ~pnjl."ll importunt para::-:iti(' fOI'IIl:::, One 
of special inbl'('::-:t was IJ /'1 (NJlI (3!i('l'oln'w'o)/} pliltyllotllf' (CIl:-:hmHn), 
whidt i::-: knowll to att:l('k the pink bollworm (~lllP::;pbp('k. Kl'OlUbein. 
anel Townes fI, p, HiT). Jt i::; :tl:-:o kllown to bp parll::-:itie on latTaE' of 
the g-oldplll'{)(1 g-all moth (;nol'ifJ1().<;('/lI·lIlrt f/fll1(lf'NolilldrtginI8 (Riley), 

..\ llImlbel' of nnt:-: wprp tilln'll tit a]ritIHlp:-, of WI) to :!.I)(J() fpet. ThE';::;(, 
\\'el'e \ring-p(] adults, ..\. female southerll JiI'P ant. 801r llop8i8 .J.'ylolli 
1IrCook. \yas taken at jO() fl'et. Fi\'e other :<olr I/(Jpgix ~pp. weI'€, also 
('olJeet€'d, 1\n>lity..tlll'pe male::; of rlt", g-ellll", IJr)).IIIJI!lI'/JIf,J· WPI'P taken 
at altitudp::; up to ~.()O() feet. 

Diptera.:-Tlti;:; ordpr l'olltl'il}l1tp(1 till' g-rpatp"t IlllltllJPl' of ::;pp('inH'll~ 
of allY order. ,~;)~ O('I'IIlTing- ;It :Ill nltitudp::;. (,OI1l]lI'j::-:in:r :3:~ pen'PM cd 
the tota I :-:ppeiJllPn~ tnkpI!. ::-;p\'PI':l1 of till' f;lllIilil':; I'l'jll'p::-:ented ill" 
(,}lldE'd iJ1lportant ('(,01101U1(' :-:pp('.iP~. TIIP ('nlil'idap ill('ItHlp(1 ::-:p\"1'1'<l1 

:-:ppei(,s of 1ll0";(luit(w::-:. antI whill' ollly pig-ht :-;Pl'.cilllE'n;; wpl'e takpll. 
dw threE:' dptl'rIllinl'cl :'PP(,jp:-: <tI'P worthy of COllllllplIL ..\ ilia Ip ;-:onth­
el'[l house l11o~qllito (('IIl!',~' IjllilltJlle/fl'''''irJf/IN ~ay) \\"a;; l'oHpdecl at 
lOO ft'E't Ol\ a Jatl' p"plling f-lig-Ilt,. Thi:; llIo::-:qlliro. ",hill' not l'ec'ol'!1pd 
a~ of g-I'p;tt illlpOl'tnlH't' ill tIll' rnitPll ~tatp,.: n:- ;t IlPalth llIPIW<'E'. i~ 
howt'ypl'. ;l (':11'l'1P1' of Fil,(l'il/.,ix c:tll:-:ing- l']pphantia!"'is, Foul' :fE'lll:tlp 
('uitj' :-Pl', \\'Pl'l' abo takpn at lOO. ~(\(). awl ,ill!! (pptin thplntp eWllillg 
amI pad,\" I1H)f'lling- flig-ht::. Two of tltp dlll'k I'i('p/ip]d lllo!"'quito (p~o­
"Iwm ('Ollijillis (Lynch)) ,,"PI'P talnm at :W() anc! ,ill() fppt on n noon 
fI ig-hr, Tll is I1H)!"'qlli to is 'll :-;Pl'iotls pP:-t of (';\tt Jp nnd otllPl' w:u'.m.. 
hloodptl ttllill1;tb. a:-: \\"pll a::-: m:1n, OIl(> fplllalp of thp ('OlllmOIl ::alt .. 
marsh lllO:-qllito ( • .lul,.\' tfll JliOr/1I111l'11IIN n\~(l.)) \\'a:: ('oll('l'tp(j 1lt ,lOll 
fpet at lIi!!"ht. It i;.; '"<'n' ahulHIlll'lt in tllP lll;ll':-,!r tll'Pa~ nloll!! tIll' ('oa.::-:t 
of Tpxa,.,.' It i~ n, :;(,l'iOll;'; Pl';';( of Ih'p:-:tol'k a nd i~ Imowll ro lip :l ('arl'ipl' 
of ('qulnp ('I)('pphalorn)'pliti~. 

The :famil.," ('hlol'Opid;IP ille1111.1ed ~P\'PI'al :-:lll'l'ie;.; of P('ot)ol1lie illl" 
porttlll('p Hll!'h a;.; J1i/lfir1f(hs illll)},(·~N/JN Bp('1\:. jlllsio L\\",. aHd !/iNSir/(,lIs 
(Tuck.) , /1, fiU.~i(). known n:-' tIl(> P)"P g-lItlt. }\O\'E'1':-' about the P),P:' of 
man and otlwl' allim:1 1:-,. ()FtPlI (':l\I::-:ing- ('()lIjllneth'iti:-:, Fi\'e {';llP('inl€'lI:' 
of pllHio '\\"PI'P takE'lI at altltudP!"' of ]00 nnrl~()() fppt. Two hlllHll'ed and 
fOllrtpPlJ SPP('illll'llS of dii<,~id{ II,~ Wl'n' tnkell <It all altitlldp;.; px(,ppr ~.()()() 
feet. 11. tl i.~Nid('n,~' i::; OIlP of a g-rol1 p of "]lp('ip;.; t Ita t al'P lIot fTl\(' "l'."P 
:rnat:::;' and Hl'e not anlloying- n:-; i!"' fi/{.~i(}, 

Thl> family H('lpidap wa::-: l'p]lI'p;-;PlIte<l hy ::-:p\"pl'al :-']>P('jp::; takPn in tlIP 
1111])('1' ail', ('uli,'oirh x /'({/'iijJlIlltis ( 'oq,). thp ~;l1\{1 /1ip:" or Ollp of tllp 
l\()"~l'p-lIm:-:. \\"l'I'(' tnkpll at' aItit IIdp:-, frolll 1()() to .-).OW) j'PPt, 1)l tlw 
Loui;-;iHlIll ail'plallP ('ollpetloll;; tIli;; !"']w('it';'; \\"a~ inkpll up to .1,()()O -fpet. 
ulld Cllli('oit/t.'i "Pl>, from T.()oO to 1:1.0()() fp(>t. (', I'tll-ii/I{ IIl1i.~ is knowlI 
to be ft Y('etm' of tIH' 1>IIIP tung-up d i:-;p;t::p of ::-:heell ill 'rexa;.;, and pl'oh.. 
:d11v uJ~o .ill ~rpxi('(] a.lld ",OUIl' of tltl' \,rp~tE'1'Il ~tntpH. ('II/i,'old!x tU'p 

m()~t ltJlUoyillg- to IllHJl, an(1 tllPir bill' I", (,(,Itaillly di;.;ng-l't'pal)]p. ~Olll(, 
1)(:'OpJp tU'P a Jlpal'(llltl,r a IlPI'g-ic' to thpo,;p small II ip::. a lld ::-:ll fi'pr frolll 
fI'PC[lI(,l1t ",l\PPZillg-, tiS \\'pl1 a::-: BHPl'e headne'hps ((1-1 iek .~, p, %), 

METEOROLOGICAL DATA 
.. \. t'llOl'OU:rh PYa lllntioll of IllE'U'OJ'olog-i{'nl data, in I'P/'t'I'Pl\{'P to tltt' 

ail'pJn 1)(' ('oll(>('tiol1:-; of in!'t'ds Cllllllot hp attl'mpted ns too i'(>w fl.ig-h Is 
\\'E'I,(' 111:1(1(', \'~hilp niP ()('CUlTPllep and l111111jIP[':-; (ff in::;p('(;.; .in tlt(' nil' 
"aI'," i'I'0I11 t.illl(' fo tin](' •. it i~ often dillicl1lt or jl11po~siblp to dptPI'lUilw 
th(' (,()lltTollinp: fnC'tOl' 01' J:ldOI'S :dfpl'tillg' (hc'II' <1i~tl'il.)]ltion, )fills 
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(8. p. -+~R) ('onHitle]'s that iJlseei:' m'p so l'Pspon:,in> to il]('ir l11e('eo1'O­
lo![il"al Nl\-irOlll1lpnt thai we lllust han' ,I kn()wlpdg(' of' its elfet'i:-; iJ 
wi· a1'e to lIJH]('rstalld, extpl1d, OJ' inljJl'oyP ('01ltroi me(tSlll'N;' Out­
break::: of inse('t l)('sts art' oflen ('losely assoei:llpd ,yith sudden ellnJ1f[eS 
in wl'athe]' eOl1<liti()JJs. )[nllY insl'ds aI'" l':tnied lOll!! di;;lanees wilh 
ilia [lid of' wind em'l'ents. IllYtlsiolls of mosquitoe;:; ~lm occasionally 
aitriblli:etl to ('lwng(' in ",iml dirt'ctioll. tllt' ('OJ)(1ii iOll to he )'elie\-etl 
olll.\· with the 1't'\'p'rs(' of tllP ,\-1Jl(1. ":\cl'(JJ'dingly. the know]edge oll­
ta iI1pd. in mnki ng illPSP t1 iSSC'1l1 illn timl s/"tldi('s, of the species of lnse('/s 
ill 111(' nil' ,lilt! th(~ Jllpt('OJ'oJogie,'tI eomlii"iolls as,,:oeifLt('u wit11 their (J(' ­

('UITPIl('('. gin';:; om' a h('t{(l)' ulld('r:·:(',uHling oJ I]\(> part that "'Nt/'hl'l' 
play,.: ill insect adi\-jf.r, whil'h will il1<1il'('('II,\' aid us in ollr coni 1"01 
l'lforts. 

~illc(, thp ('ollpl"liollS \\'('}'(, m:l(lp i'1'()lll .\up:u":l IS to ~pL>t(,l1\h('1' :3, 01' 

during ,t Hi-day p(,l'iod. tlll'l'(, \\'('1'(' no !-ipa SOJl a 1 ('jwllges to he ('ol1:-;i<1­
l'I'P(1. Jlo\\'('vp]', ",hp],p ('oll<lit iOlls an' 1l10l'P 01' ]pss J'('![IIl:iI'. n 11'Pl1(1 
ill in::;pe/ adi \·ity mi!.!·ht ht' Hidpllf ill ;.;onll' in":ianl'P";, ' . 
Temperature.~Ojlly fL !-iillg](' iPIll])(,J'atllI'P 1'('('o]'ding "'as Hl:irle n.! the 

sl1l'fa{'(', J10\\'t'\'('I', n t paell a 1tit ude 110"'11 Ihl' t p.IIljlt'l'a turp was taln'lI. 
alld SOllll' l'('latioll \\'as S]IOWII ill diP 1111l11l!Pl' of :ills(,(,ts ('o]]pdpd ill thl' 
llPPPl' nil' fol' gin'l1 fplllpl'railll'Ps I'l'('ol'dp(l at thp ]'('SllPctiv(' allitudp;; . 
.\t temppl'atlll'ps of' T;I to Tll F,. tllP an'l'agt' :fOI' alJ nltitll(lps ,,'as 
l!l,:) insl'('/"::; ])PI' III lIlillutl'S of PX]H)SIII'(' of tllP ;;('I'('PII;;, .\t bO° to K·l' 
ilIP :\'\'('rage (~i'('l'pa,,:('d to 1!lA: and at H.i 10 bW the 1ll11ll1)PI' ('ol1tinllPd 
io dp('I'(,:t~l' to 'T,!!, .\f alti/u(ll's of lon. ~OO. and rloo j'('('t l('llll>pJ'aiIlI'P 
did JlOt app(':n' to Ill' thp controllillg fa('/oI' as the l'ollp\'iiolls ,\'t'J'l' 

il'l'('![lIlar ill 11111111)('1'8 ink('ll, 01' with sli![llt nl]'ialll'('. Howl'\'PI'. at 
1.o()O fppt thp )'(']nlioll wns npp:u'put, tl)(', llIaXinmlll lllHllbp)'s ((Ui 
sl)('('iJllPIl;; in 10 lllillutt'S' Jiying lill\(') hein:r 1:t!i:Pll at tl'll1}lPl'atlll'('s of 
bO to bel ,and. eOJlsiclel'uuly fewcr at S3° to !J.10 (table ~), 

'1'.-\ IILE '2.-·-!IIS(C(.s ((1/(1 ,~pid(/',~ ('oll(('{((1 by ai./'}I{(l//( ill }()-1iIinu(1 (.1'­

]I()lm/'( (!f tlu 8(,/'III',~ at dijrl/'ud (fltitzllh,~' (/81'(·lalul to lIt( t(7llp(ralllt'(,~ 
(It (!II /'(8]1(('(il'( (1lti(w1i,~, luz{'(/' Hio Oral/de \'a{[(y (/wl Xil/[/ iiI/Hell 
(//'(([8, T(.I'(lS, ].flii.~ 

•\ltilude If('pt) 

100 
200 

IS, ;{;{ 
]2, fiO 

17, 17 
l{, :31 

1!J. l;{ 
I J. 50 

fiOO .\. IS a.40 a. !i7 
1,000.__ G, til 2,71 2, :;0 

10.40 7. !II H, 20 

Dew point.-Tlle dew point W:lS calculated from nIP IpllIpel'atul'c 
l'l.'ntlings :fOI' each :l1Ijll1(1<.' flown, In Ow 1.oni::;ialla ('ollrdions, a 
r!.'latiOl1 \\'as nppal'C'nt 1.Wt\\'l'('11. (lpw Jloint and {hI.' Jlulllbel' of insP('I:; 
eolJeeted whl.'l1 till' "uda('(' (jpw point was h(>h"(,p)1 (iO" and Tlr:' F, 
In the Bl'OWllSyille C'oll('ction fLYel':lges for alJ nHilucl('s Jlown, an il1­
(Tcase '\\'as sh()\m in the' number ofins('('t" and spid('l's tak('n '\\,]\('11 

• 

• 

• 
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the slldac'(' clew point iJltl'ea:;('(] j~I'Oll1 (jOo to 7·V F" an a\'el'n~e of 5.2 
being collected pel' 10-minute pxpo:;lIl'C' of the ;.;(')'('e11;; Ht fi()C, K:~ at 
(ijO to an", and 11.2 nt 70° to 7.:J,O, hut tllP 1l111Hh('r ('oll(,(,{pd d('cl'('asecl 
to 6,4 at7.i° to flY' :F. '1'h('re ,Y(,j,C' :fe', l'N'oJ'(lings of dC',,, point OWl' 

SOD nbow 100 fe('t (table 3). 

TABLE 0.-lnsects and 8J1idNW enl/retal by airplane ill to-minute 
(';:P08W'C' of t/U,I'l'N·J/.I( af dC,ffel'olt a/tilud(l8 (18 nlatcd to th(l dr'w .7wint 
at around tlTri. 100Nl' Rio Gl'al/dr Cullcy ([lid J{1'11[J Ral/ch area.'!, 
Tr:wB, 1/)/)4, 

A,\'(,l'fll-!:e llumbC'r takl'n fit dC'\\' point;: of 

Altilud(' (f(,(·t) 


]00_. 11. 10 ! I-I. 00 27.51 la.75 11. 10 
200•. :t 00 ] 2. :{:{ 10. n:{ 7. ·10 

<) _.500. _ .1. 75 .1. 10 _.0:)
1,000.___ __ 1. 50 2.2\1 2. :{2 1.7;) 

5.20 s. :{-J 11. 22 

Relative humidity.-Thel'l' was llO avparPllt l'('lntion h('tW(,('ll I1w 
indi"idnaJ ('olkcIiOlI: 01' t'oll('ctions n;:; a whol('~ an<l IlI(' pe]'('(')1t of 
reln.tiy(' humidity. 

Wind directio~.-8inl'(, thC' (lirf'dioll o:f tIl!' "'illd OflPII <1etel'l1lines
nIP JlUlllht'r and t)'prs of insl'ds in tllP ail' at :lny ~i\'('n time, it 'ra:; 
of intprp:;t to kno\\' '",hM part this :fador ('olltrilnil('\l to the im:ed: 
distrijmfionin thp ]O\\'l'l' Hiu (11'1111(Ip \.-:t1lp,\'. Thp prp\'ailill/-!, wind 
was i'rolll tJIP souilwast. ..\ BOlI1'C'e of i11::;l'('t Bup])l,\' iB )\1O"t limit e.el 
:/'01' the ]ower Hio (TrnJHlp YalJpy 1'1'0111 jhi~ dil'p('f ion as the Gulf o:/' 
)[pxieo is on tIlP en:;fpl'n and sOllthC':1s(p1'Jl houn<1nJ'Y. The greatest 
llmllhpl.' of inspcis '\\'('1'(' ('ollpctNl '\\']1(>11 the ,,,ind ,,'n; 1'rom th~ nortll. 
20.4 iJl5('ct:; IX'ing inkpll 1)(>1.' 10 mil11ltps of Jl)'ill~ timp. The JlllInbp;· 
of illspds taken (l('('I'('ase<1 rapidly as thp 'rind (lirf'dion ('hanged hom 
the ]101'lh. Tllel'e ,n'l'e .l.R illBPct·S hlkl'n ,,,hpn tlw wind 'YaS :fl'om the 
northNlst. 4.4, frol11 1']IP pa:;!, 1.!~ from nIP BoutllC':lBt, aH(] 1.2 from 
the sout.h: Tll('I'P W('I'(, llO data "'hpl1 flip ,,·in<l \YaB 1'1'0111 a, wpsiPl'lY 
dirpC'tion. It may hp n<1(l('<1 thnt 1IlldOlJhtedl\' thel'(,is nn oc('n~ionnl 
drift-in of illseds'o'\'Pl' the Gulf :1'rom Yu('ahlli or from thC' lo\\,C'l' P:lst . 
('oast o:f )fC'xi('o. wlli('h nt tiJlleB ma)" fl('('()nnt :1'01' tlJ(' BlI(klplI a]lppnl'­
lllW(I of the ('ojfOJ1 1enhn,l'I11 moth (.17117)((/1111 (O'tlmON"( (HIm.)) ill 
nw lowC']' Rio (irandC' Ynllp), OJ' fhp TC'xns Gulf ('oast nJ'PH. (fi~. 4). 

Wind velocity.-'YiJl(l wloeit,V j~ a (lC'finite :/'ador ill ins('ct (li;-;iribu­
{jon in the l1PpCl' nil'. At tillW:;, when !lIe wlo('ify ('x('('(,cled a mil('s 
per ]10111', :/'t"'\\' pillk bollwoJ'm motlls would ht" tnkpll in the ligl1t traps 
(Glick 0). In the airp1n.n(' ('ollections at all nltitnd('f; floml ill tl1e 
Vn]]cy ancl Kill!!.' ]lnn('h aJ'pas, a definite trend was SllOWll in OJ(' ('ired 
of J)('nl'-sll)'face ;yincl velocity,maximllm Jmmhel'f'; (10.7 inseC'is) bping 
('oll('ct('d whe'lI the nil' was calm, d('cl'easing slightly as ,yind \'(,locity 
inCI'C(lSpd to 10 mil('s P('J' l1OUl', and "'.i!:h Y(>l'Y f('w insects in OIl' ail' 
when the sul'faee wind yclocity was beyond IS miles pel' hOlll' (fig. 5). 
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CALM N NE E: SE S 

SURFACE WIND DIRECTION 

J.'Wt'R8 4.-A"Cl·ag-c llI1111hrr of inRc('tB ('ol1cetCl1 hy nirplane ill n JO-Illinut(' Jwriod 
of flying- timc. nR rr1ntrc1 to surf:tC"P wind {lirp('iioll. TUo (;r:l11(lc '-nllcS" nlld 
King RnnC"h nrraR, Texns, JD;i4. 

TherE' ,ynS aJso :t I"('lnlioll b('hn:(,11 thE'llllmb(,I's ofins('tts and spicl(,l"s 
taken nt gjwn nliitnc1ps nnd Ih!' W.ilHl nlo('ities )'C'('ol"(l('(l at /-h(' r('spE'C'­
tin'. n1WudE's. "U thC' lOO-foot nHihJ(lC', or lOWE'sl nltihH1(' flown, little 
relation wns evident as ('ollwetional CllIT('nts appeared to offset this 
fndoI'. At 200 f(>et mosl- i nseds WE'I'(> ('01 1('('/"C'<1 ",h('n 11\(, wi nd wlo('ih­
was 5 to 6 mj]es per ]10111' (l4.D inseets), tiw lllllllb(,l" decreasing- there­
after a.s the wind incl'P[lsed in velocity, with 13.2 insects ('o]]ected at 
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CALM 7-8 9-10 11-12 13·14 15-16 17-18 19-20 

SURFACE WIND VELOCITY (MILES PER HOUR) 

PIGt'l'!> ;:;.-.\YPl"lIge ll11lnlJel" of inset'!:; ('olle('ted hy airjlllllJ(' ill ]0 lIlinllj-('" or 
fl)-illg tim(' 1'01' nil nHil.lll]PS, m; ),plnil'!l 10 Iml"f;](',' "'iml Yl'luHfy. Hio Grn1\11I' 
Y:llle~' :Ind King Ran('h :ll"('n:::, Tex;]s. ]!):i.J. 

010 ]0 lniles pel' h01l1', 6.:1 at 13 to H miles, 4.4 at 15 to 1(; miles, :1I1d 
2.2 at IT to 20 miles per hOI11'. "\t GOO feet tllere was an tlVera,!!e of () 
insp(,/s taken "']\('11 Ill(> wind velo('ity was 7 to S miles pel' 110111', thl' 
nmnber (le(,l'ensinp: rapidly as the "'i11(1 yp]ocii-y increased. At 1,000 
feet 11Iel'e WitS ana YeJ'af!e of n.7 insl'e{s taken at T to 8 miles pel' hour, 
the numb('l'S ('ollpded also gJ'eat-ly deC'l'easing as the. wind inf'l'easec1in 
ye]oci ty (fig. 6). 
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ALTITUDE (FEET) 

FIGUI!" 11.--A \'(,I'lI~(' JIlllnli('r of inspdR ('ollecte(l h~' nil'plane in ]0 lJIinutes of 
flying till)(', as relnf('(] to the wind Y('loci!)' I'('col'!l('(l at nltitnrlN, of :!OO, :;00, 
nud 1,000 feet, Rio Gl'llmlc Valley and King Hnn('it fll'<'rIR, Texas, ]05.,1, 

Convection.-ThcrJllal C011yec6011, or heated air radiating from the 
earth's suria('e, may C'ontrihlltp directly to I-he numbers and species 
of 111sects to bl' fonnd at any giwn time in the nppel.' air. Those in­
sects with consic1l:'rable buoyancy, or with great ,,-ing expanse in 
proportion to their body weight and size, will bc canied up,,'al'd. 

The effects of convection were considered in nlC studies of insect 
dissemination and migmtion in the Brownsville collections. The 
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nniatioll in tlH' amOl1nt of' {'ol1\"('('(ioJ1 wn~ d(,{PI'Jl1iIlPd 01' (':;(illln!('(l 
by Ih(' "j'(,pF of the ail' wll('ll flying: thai i:-:. \\"helhpl' it wa;.; ~lllO()t lI. 
:-:ii~htl.Y l'Oll~h, 01' Y(,l'~' l'OU:.rh, ' , 

_\lthough t11(' lllllllb('l';'; of ill:-(ld~ t:tlWIl <1(,(,I'('a:-('(l Pl'()gt'(':-~in·l)' at 
nltitwl('s from HHl io 1.0(]O fl'Pi. 111(' ('ll'p<'l of' Ihp ('OJl\'p('liollal ('111'1'('111" 
of air on tll(' insPl't ('olll'l'tlon;.; ,,'as p\'i(ll'lll. ,\t l0n ft'Pt. \\']1('11 tl)(· ail' 
WllS smoolh or ~1i!!lJU\' I'OU !!h , tilt' nlltlllJpl'" of' in:-:p(,(s ('ollp\'t('!l \\,pn' 
all()ut- t11(' ;.;anH', '_H ~O() f(:pt'lllOl'P in,"p('ts \\'l'1'(' tal\Pll \\'hpJI til(' ail' 
\I'll:: smooth, alld at ;ion j'ppt tllOl'l- \\'('1'1' ('ollpc(Pl1 wlwll tllP nil' "':I:: 
\'('1'\' 1'01l!!'h than wlll'1l j{ was smooth OJ' ,,]i!!htly l'OIl!!h, .\.1 LOOOfl'l't 
('he' (>11'(,(,(' of' ("Oll\'P('t ion \\,:1:: nof too p\'ide'ni",' altl}(;l1gh ilIOn' il1sl'ds 
\\'('I'P tal\:('1l \\']]('11 l11p ail' \\'as SIlI()O{lt than ",IIPII it was sli!!'hth' r01l!!1t 
01' \'PIT l'OII!!h ! fi!!, ',), . , , 

Light inte~sity,~-Ligh{ iniPllsity J'Pf'PI'S in par[ to Ill(' :tIIlOllJlt of light 
frolll dndJl'Plik to dtll'k :lJld. ('olTPlatptl with IIIP[l'ol'olo!!i('al (,oJldi­
fiol\;;, dl:tPI'JllillPS tlt(' ndj\'itO\' of IJI:lll,\' :-;]lPl'ip:-: of in"l'('(~, <1;; \\'(>11 a;; 
/'01' JIlost biota, HO\\'('\'PI', Illl' li!!'!Jt dUl'in!! Illp cla\' is l'O Y:ll'iabl(' thaI 
in;;pcj" IlUl\' Ill' foul1d ill thpi]' IlW'Xillllllll afl1I1Hlall(,(' at all\' !!J\'(,ll hOlll', 

FOI' tllP' IG-dn,\' IJP],j()(l thl' (]i~.dI!;; \\'PI'P Jl1adp. a ('oiT;'latioll \\'a:-; 
:-:ho\\,11 \)p[\\'('('n tIl(' tl1l111hpl':-; of ill,"Pl'ts lakl'1l and tIl(' timC' of day. 01' 

nil' alllOlIllt of li!!ht 1'1'0111 cla\'1lJ'('ak (n lli!!ht. On IIIOSt f1i!!'ht~. at 
]()(] fppi tIl(> !!I'paip;;t ]lulllbers' 01' jn;;pds \\';"1'(' takell at daylJi'l'ak, 01' 

frolll ;1 toG' o'dol'k. 'I'll(' (lWra!!p wa:-! :W,:; inl'P('(s ('ollp;'lp(l ill 10 
lllillllil's' C'XPOSllI'P of tIl(' H'I'(,PII;;. {lip IIl1lltl){,I';; dilllilli;;hitlg nlpi<ll,," a:-; 
aHitndp ill('l'l'a:-:p(1. .\t 200 aud ,-)00 fppt tlH' lll<lxillllllll 1I11t1tl.ll'I';; of 
ills('cts \\'pl'(' takPll fl'olll~:;10 to ll:;\o in (lip lllol'Jlill!!, .\( l,()()!1 f{'(·t 
tlll' llllmhl'l's ('oll('f'h-d \\'PI'P al!OlIi- till' ::alll('. with <I'1l H\'C't':l!!l' of ;),7 
illsP!'!;';: throughollt, ill(' Illo]'llin!! 1I1ltil Iloon, <lI'(lpping' ofl' ('()n~i(l(,l'al)l)' 
thPl'pa/'tPt', .H 2,()O() aud ;UJO() fp(>f tltl' 1I11mhl'I'S [akl'1l v(ll'ird littlp 
and lwc:ltlil' 11101'(, or }p~:; ~tahiliz{'d fOl' the .:U-liOIlI' ppl'iod ! Iig, H), 

KING RANCH AREA 
III onh'l' to <1C'tpl,'lllin(' if 1lJ(> pink l)()lh\'()1'1ll moth ('oliltl bl' rakl'll 

in [11(' 11 JlPPI' nil' oy('r a ::l'tl1i-ariil arl':I, as "'I'll a:; to ('ontpal'(, illse<"i 
poplllntiolls with tllO;;P O\'pr ihp mort' ('liltinllP(j al'(la of tlll' 10\\'('1' 
Rio Orallclp \-alJ(',\', ]>('l'llli;;::ioll wa;; ohtaillpd to II." 0\'('1' thc gl'('tlt 
King Ranel!. ;j,j mill,:"' llol'th oj' Browllsville, Xille flights \\'('rp made 
in J(('t1('(I\' ('Ollll!" fl'olll Xorias. ~] mill':; north of Ha\'nlOlHh'illp, 
l1ol'th\\,pst lowani Falful'l'ia~ 1'01' appl'oxitllatply ~;j mi'h':; (Iig, ~, 
sllad('d :l1'l':l), 'I'll(' pia 11(' \\':lS n':-:('ITi('C'd and insl'('{"s \\'P I'(' 1'('lllOH, d 
fl'olll the SC.rCPllS at tllP Fox .':\il'pOl't at Haymomh'il!e, 

Tlll' al'e:.L over ,\,]tiel! the flighb,; \\'('1'(> Jl}:\(l(' was Jllo~tl,\' tlel'olate, 
with no land in ('lIJti\'ntion, and llSl'll ollh' a" a ('aWl' ran!!t', Hpl'e 
find thpI'p were ;;mall lakl's or ponds that ,\'pre :.rrndllally {il'\'in!~' "Jl' 
VpgelatioJl nplwal'pcl to hp spal's<'. ('ollsi;;tin:.r of cacti. ll1P:'qlliU< !!r;lsses. 
yu('e:1: T('x:l;';: (·hol1~', find otlwr sppci('s of plants whic-h ('OtlIIWis(' fliP 
('haparl'a!. A. ofe\\" flights \\'('rp J1la<lC' nlong til(' edge of tJw coastal 
sHnd clUl1(,s ,,'lwl'(, thi('J;:pts of sCl'ld)liyc oak ,,'PI'P intel'Sp('l'SNl ·",it-h 
Il1psCjllit(" The :-;hiftin!! s:tnd clllllPS nl the sOlll.h PI1<1 of' ill(' Kill!! 
Jhndl 11(':11' HNl Fish 11a" an' ehara('/pt'izpcl h" :1 hi!!'h w:lf('l' l:1bl(', 
\\,(·t sand o('('uITin:.r 11Sll:lll,\' witllin (Jnl' illch oj' the sUI,.I\l('p, POlld;,; iIi 
!:II(' PI'OCPS;; of /'ol'tlllltion and (>xfilletioll O('('lU' lImollg the acij\'p Halld 
hills, "\s fl 1'l'~lilt of this (,lIt'inlls :-:itu;ltiotl. wiJlO\\' U...·ali,/· ;,;p,) is ("h(' 

clominfLt1t, if not ill(> (-xc'lusin': WOOlly liJant'on these dUIll'S, ~rpsqllit(' 
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ALTITUDE WIND VELOCITY (MILES PER HOUR) 

1!'JorHl> 7,-An'rIl!!"1' number of ill>;!)!'!!'; eol1('ete<1 hy airplrlll(, in 10 nlinutcs of 
d:lyli!!"ht llyinl!;. >:howilll!; !'III:' relation lIel\\'(,p1I the nlt"itudc reathed. by the 
insects and till' ('OIHlition of the nil', Rio Grande Yalley allli King Rnnel! 
areas, ~Pexas, 1!);:i.J, 

gron's grow on the more ]en;,l areas of low elevation slIlTounding the 
sand hi11s, Here and there 'yater tanks wel'l' seen, connected by long 
roads of white sand that continue O\-PI.' lhe extensiy(> area, The ranch 
covers some one million H('l't'S in two 01' more counties, and there ap­
f,Ml'ecl to be no end to this vista, In thc late e\'(~nings numerous herds 
of deer, packs of ja\'elinas, many flocks of 'wild turkey, jack rabbits, 
and a few coyotcs wcre scen (fig, 0). 
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5-6 8-9 11- 12 2-3 6-7 9-10 

DAYBREAK MORNING NOON AFTERNOON SUNSET NIGHT 

I~IGUHE S.-':\'yernge number of iIl!:;ects collected net" JO minnt(>s of flying time 
at nltitud(>!:; of 100 to ii,OOO [('et, in relation t·o time of (it))", Hio Granel(> Valley
and King Haneh areas, Texas, 1!)ii4. 

TIle insect population ,Yas, of course, much Jess than over the ]owel" 
Rio Grande Ynlley. In the 46 flights, nearly twice as many insects 
were coUected pel.' 10-rninnte exposure of the SC'l"eens over the Yal1ey 
(6.3 insects) as oyer the Killg Ranch (3.4 insects). At 100 feet, 10. 'j 
insects were taken as compared with 27.0 :insects collected m-el' the 
Valley. At 200 feet, .1.4 insects ·were taken as compared with 10,7 
over the lower Rio Grande ,-ralley. At the higher tl]titudes thel'e 
appeared to be a cll'ift-:in of insects from the culti yated areas (table 1). 
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]i'IGI"ltI,!1. ('Olllill',\' (lI'PI' tllt.' ;!Tl':tt Killg !{,uwh hl'IWl'l'lI :\ol'illl' :Il1ti .I<'aU·urrias, 

'l'l'X, :\ill(' lIight:; \\'('1'(' 1IIlIIII' ill lhis :11'(':1, Tlll' long \\'hil(' :;'"lIl,\' I'llflcls run 
IIr('t' :;Pl1li-tlps('I'I· :tl'(':t I'llI' Ilia II," lIIill's, dis:lppp:tl'illg ill thl-' di:;L:lJlt· 1lOl'izIlll, 
,\.1 IIPPl'l' l'ight o[ pi('i"III'p mil' or Ilip :Iil'plalH' illspC'I: tl'aps 111:1,\' hl' SI'l'1l with 
(',JIltl',,1 \\'il',':; IJlo\\'ilig ill I hi' ail' ,.,t l'('al1l, 

Olll' :-:pidl'l', all iIlIIWI(III'P ::'IH'cillll'll l>pl()J1~!"illg fo tlH' :ramil,\' Lill,'" 
pllii<lnl'. \l'a:-: tnkpil 0\'1'1' tlte Killg Halld]. 

F('\\" ('olpopfpl':t apPP;II'l'd ill 11ll' I'ollpctioll:-:, TIll',\' ,Yt'I'P [nkPn 
llIost]y jll olle flight. :11](1 inclllllP([ tlll' cill',\'sollH'li<ls ]>aeliyul'Clchi8 pp, 
nt :;()O JPpt till Epitl'i.l' sp.. pl'oilnhly ilil'lijlcllilis (~ll'l:-:h,), :It :lon :{'('('t. 
:lIHl Olll' :-:pecil's oJ Phala<'I'idap al :.!OO :f('p1. Olle JJc/al/ol'hlllllllll!l 
(CoI,tifl'lIa) :-:p, was (nkpil at l.OO() -I'p('t, 'Y]lPll tl1(, nil' ,,-as c.alm 011 

[he sUl'face, till' IIJlJ)('1' ail' was mol'(' 01' 1es:-: J'ollgh, Wi.t'll ('oll:::jder:alJk 
('ol1Yeetion, 

X11l11lJpl'S of cil'adl'll id:-:. a1l1OIlg (liPIll Iwo Spel'i.llll'llS of Em }J(}Cl-~('a 
u/JI'uptu. \\"PI'P tnkpll a( JO() f('('t \\'IW11 tlll' ail.' ,yaf qllite rOllgh amI (,OB­

,'pcfion was strOll!!, • 
'I'll!' oll1PI' insl'(:[e: lab'l1 'YP],(, JIloffly flip :-:nwlll'\' HYIlll'l1optcra and 

J)ipt0J':t, XlIlllbp"f oJ' Jiippd((tl's dis8id(,/I.~ WPI'P ('oI10etp(1 at 100 to 
],000 Je('L mosf oJ t11l'1I1 in OIlP flight hptwP('1l 7 HI1(110 ,1. m" at. whieh 
til11l' (,OllWC(iOJI ,n:-: ,"PJT "ITOII!!:, \I·inl 'lit! I" or no "'inti "H'locih'. On 
Chis SalllC flight 81 insP('i:-; ,,'PI'P 'htkpli. ;1 al ;'i,()OO J'pet iJ1e]uclillg ~l ])01 i­
ehopoclidae sp. (Diptpl'a), a 1'('8tl'wtidw8 :-:p, (lfYIlWllopt0I'a), aud a 
female Elllj}(Jr/8('((. sp, ('ic'a<lp'llicl). 

One sllnd l1y, (1'1I1i('oii1cs 'l'III'iij/{'lInis, ,,-as tak011 at 100 fpetin lUI 
early mOl'nillg J-l igll t (G : 04 :1.. H\,) 1I'1IPn Ih(' a i I' was smooth a lid ('al m. 

The lleaJ'pst ('olfOJl to Illl' al'Ptl O\'PI' which Ihe fli!!llie: ,,,'PI'C macll' "\\'as 
t"owlll'cl Kings\'ille lI11d HaYJ11OJHh'ille, SOI1l,C l(J t~o 10 mill'S c1i:-:ttLllt. 
One mall' pillk hollll"ol'lll moth \\'a:-; hlkl'lI at ],O()(} fcpt, as JlIc'niio11p([ 
pn"',iolls1y, T11(~ lI'ind\\'as i II till' :-;ollf]was( di I'pcl ion, the nil' quill' 
I'OllO"h.h a lid. C'oJ1\'pdioli !:il "OIl"",

~ r 
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,'11ile the semi~,u'ic1 region ;:;npports many in:-=:ect.:::. wiud currents 

are undoubtecUy an important factor in ai<liuj! th('ir mij!rtttion. \\'"'it11 
the sh'ong cOllvectional currents in this arE'<l. many in5('ct5 may bE' 
pickecl up to be transportecl in the upper ttir. 

SUMMARY 

..:\.. Piper Cub airplane was equipped with two in:'('ct trap". alHl +ti 
flilrhts '\'ere made OWl' the lo\\er Hio Grantle Yal]py amI tlw Kill!! 
Rlll1ch areas of Texas from August 18 to SeptE'mliPl' :L 1!l:i4. ' 

The flights were Illade to study parti(,lIlarl~' thp migration and tli;::­
semination of thE' pink hollworm moth. with otlwr mi:'cE'l1allPon:' in­
sects and spitlers cOllsid('rell. 

• 

MetE'orolo!!ical data and ()hS~'l'\'arions. l)()th Oil tllP sudapp and ill 

the upper a'il". WE'rp 1'P('o1'<1p(1 at tllp timp thE' flig-ht:-: "'PrE' Jlltl!lp ill 
order to make allY ('OITP1atiou 'with tllP ('()ll~'('ri(Jll". CPPPI' nil' l'p:\(1­
lUgs (wind clil'('('tion ,uHl wloeily) \\'P1'P obtai1l('ll through t1w ('Olll'tp,:y 
of the r. S. ,Yeathpl' ]31ll'e,llI Ofiiep at tIll' JlltPl'IUltiollul _\'il'porr at 
Brownsville. Tex. 

..::Utitudes flown in the lht\,timE' l'tU1!!ed hum lOU to ;i.nOD i'ept. and 
rulrht fli!!hts from ;)00 to :iJino fE't't. 'Ill(' sen'ens (01\P squarp foot ill 
siie~ aucY fin for each trap) ,,"pre pxpo:-'e<l for 10 minute,: at pnch 
altitude. 

A total of 1.3'13 ins(,t'ts were ctlll!!ht. The fol1owill!! nUlllllPr:: wen' 
collected at the sen'l'al alti tlHlp:;;: lon fePt. (llS: ~[)n fept. 4:~n: ,iOO feet. 
132: 1.000 feet. 92: ~.O()O fept. 2'1: amI :i.ODD fept. 2,1, insects. 

The number of specimen", of pach order was: P:oocoptera 20. Ephe­
meroptera ;'3, Thysanoptprtl :L IIemiptp,m T2. H0l110ptera !}'I2. Colt'op­
tern lT6. Lepidoptera :24. Hymelloptera 1+.:2. Diptera -1;)2. _\raneida 
(the order of spillers) B:>. nn(llllll'E'Cognizahh' insE'ers 'IT. 

Tweh-e pink holl \YOnD moths ,n're takeu: 4 at laO feet~ :) llt 200 
feet. 2 at 500 feet. and :} at 1.noO feet. of which there WPl'e J llltlles. (j 

femules. and 1 ull(lptel'lIliupd.' 
The .ri',ale l)ink bollworm moth:..;: were col1eded when the atmospherp 

waS rouQ.'h or cOllwetion stron!!. 'while the :femttle moths were collected 
when the air ,,,as smooth. possibly il1llie,lting the females l'emllin clo~e 
to t11e !!l'ound or in the cotton when cOIlYection is stl'Ol1!!. 

One~lIlale pink bollwor1lll1l0th ml:3 taken oYer the 'Kill~ ll,w('h tlt 
1.000 feet on a noon m!!ht WlWll the ail' wa~ l'ollQ.'h alllt ('ollwctioll 
strOll!!. The nearest cotton WtlS 10 to 1;-') miles di..:ttlllt. 

Tbi'ee light trups were used-one at 100 feet on u. ,yater tower~ one 
on the roof of an eiQ.'ht-stor, hotel in Bl'o,Yl1syille, and 011P on the 
cn,twalk: at the SJ-foo~t lewl (if the Port Isabell1ghthous?~ to :supple­
ment the lower altitucles of 100 feE't or 1ess. Duri11lr the summer sea­
son when these trnps \\-ere ill operatiou. I" moths ,;'el'e taken on the 
water tower, 150 on the hoteL [mel none in the lighthouse trap. 
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