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I wis to trank Pre Te 'izyne Forior, Ure onsll Je dolonss,
a::l Dr. Farvia V. lenslay for their contri™rtiona to thia thesis
es rexbters of my ~ullnnce coomictoe.

Yiy mmociel theniis an? sivcere srootitude o o €he chnire
man cf vy cormaititon, Dre Alian'%. Paisht, vhe efloxdcd w0 the usze
of his 11-1t trap sarmles gnd motooroloniczel rooczds, i addition
to previsfiny a troreniious aosunt of oo raoa st andd editorial
advi -e.

I 81 clso grat=al:1 to Dre Praoriah Stohe Tor —odag equite
ment and rescsvch space availablo. Exproosions ol thnris arnd

gi % ¢f rceliof ro to romhers of nw failr vihe coinanta’ to sort

sore of tha "super habies” (. ci--:i-—=),

JVinally, thanks are due to wy fellar otuwdontz ao Fofons
vtose sood natured kidlinc, J2lly rollsy an? noozsea bhelied soc

me thrh the megt frantic poric’s ¢f 20is waneaeo,.
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TavTYloe 1iwisy wilicr natioel cosTltions are ovjone? to a
‘ .

cotheally clar. i coutinntion ¢f aowvimaenzal faclorse 1l

pliysical envivocsinat 18 conprisaed pastiy ¢f ¢

11 .:zie Zastors,
which =2re rolazively stzble, and woatlior Zactors wileh, ke hice
lo 1251 fastcrs, are contiauwnily varyln 4 alt-ou i oy usueaily
vary suvcut clicatic wwans witlen ¢lhaw.o sluilye.

colative population esil ates nay o uced Zor making porulce
tion corparisc.s in spoce ard tiiee Ticio.inal i.orsrctaticen of
such esti.ates Is Qlificult, houvever, slice tie sanple sice §9 ine
flueiced Ly 2haiges in actual nuobers of fadiviuals, chwoses in
thelr aztiviiy, the derree to wvhich a g ouics or sax {3 respone
sive a3 e Crap stliulus, e d chiwces §a ellizicacy of tha trape

Provailing cliuatic cenditlons, as 31l a3 biclosizel fare
tors, creetly decerine Lo spooiaes wiioh way ba nrosest, and the
Season durlicy walsh a'ulits arae likely to Lo aztivo, :dile chilces

o4 s 1 LIPS PR &
LY .‘..L_;iv‘,‘-‘\-::a.s

$h voatter havo Lo ediate eZfezts on tiw un 2w

(2]

cauite wi1%1lws (1950, 1230) aspranchcd the prel lon of crnlyatae

loriz rriwe ¢lfoet3 of cltwnte and wwoio 4 .odiate
by randny ceporigois batuoc £he sare wwonitta of differant yoars,
of th: e of facoests te o ade B Loy 500t oy cordltotan) o

the s zeilic level, are foo,

e
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The objoctivas of this favesti.atioa were (1) to resert the

Lo

mriers and seasonal oscurrence of wnyvFlles (Cnlx.erootara

exr: iny fros a restrictod amsa of Cull Loke, (izd-~an, and, (2)

to evs=luate several cuviromuwatal paraxiers as possible elawnws
oreruting as wodlfving factors in the eciorzence pattern of the wave

flics.



Hiatoeinn] “oing

A fow stnecies of lar~e conapicucus mavilles oiten cone to tho

¢ovoral attontion every year whon they erwrea in eromious nurhorse

A

alts

of wanr anaziaos a~macy consistertly vear a

ter y2ar in

tne s localitiezs, on avnraxiinately tha za-o datos for thonoe

4

localitics, cfton foraino vast suvaris nesr tha wotere The earlisst

nubl!

aed retorts concommin: Anerican mavflics were desariptions

Hed in the Tranasacotions

cf tha Loyal Sosiety of Iotion, bolng cowmwnisatod ea follows:

ay tan 4thy 1749, [re Fartram serocelved ooy Vave
flios had attaina? vin-3, ad wore wvery tllck soreuld
e tha Lushes anx! ~rass, and by tho rivar sidse 1bke
sacond dny attar their leavia~ thelr aguatic atodo
they cast another gh:in, oftor nwihich their teoils are
ivn-er, and thelr wingg drier sud nore trauss;arante.
Tha S5th atel OCh was rolny, tha 7rh wiiviyy 80 vory fow
ca.xn cute Tha Eth was ccol; so vory fow wvera soent
=t oy swareed late v tho evorndita y and on the 1lth,
1.t and 1ish, *hev gwared cburn “hat Lo call
swoarmin., was ‘Ho?r cocheriny thicr as heea, neayr tha
vivers Lo lay their ezes in the wator.

Numerous™ DPipzr3y Inzluding leys and focecriptions ef the

flics ¢f & proticular rezien, have beon publistod. Laton's

ol the necont Lphawmeoridae, isrucd 1373717333, still

~rna -

w

Late

Jene traph

rarves for tho
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veneric a:d specific idontification of ~uch c¢f the then known
faura of the worl-.

o8t North Anerican spacies were deseribad bv Traver (1937)
and in a lo:g scrlies ¢f paners published by NMeDu-nouzh (1926, 1943)
from 1921«1%.3. Ncedham, lraver ans! Hsu (1937) oublished a d-tatlnd
account of the biology of nasflies and lteva to liorth A .8riean mave
flieg. Two exsallent refor:nces for mavflies of the Michi ran crea
are! The M:yflies, cr Edh-merootera, of Illincis (Buris 10%3),

and !ioyflies of  ichigan Trout Streas (leonard ard lLecnard 1562).

Tazests snd ‘cather

Caplor §-yrotl~atiors made hafars aratisciannl othods smor
doveloncd wore froo=tly dosart: Elva D onsburae The cailicst orve
ta~ziva ctud~ 0f $nco2%c a0t thalr relation to ellvsie was oonunted
bty 3. P. vazev (1921). In studyirg the rosnounns of insasts oo
ervironmental factors, Uvarmav oald that 1% was re-cszzry Lo a-uly

the annlrticozl methnd an? to favestizste the in tienee of cnsh £ine
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tor co2aratelye e indicato that 1 weald be

that the resaomnse of am Incoaet to the eohined sokion of srverzl face

tors wiil rogrosont a sum ¢f tha rasnronncs to ead’t fantor {wolved,
Ce e Willlamg (1727, 172%9), vwith the sid ¢f Re Le {izier,

both wortking at the Retha—astas? Tiinoriwet Stanion, Uarron'on,

nolanty anclrecd four yoors® cadturs of $fnzoces I a i€ truoe

Most prnalyses wers wale by rietheda of prrtisl rovsnions and
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(1]

g nlvsis of variances ‘'il1itone® worlis from 1235 to presait cone-
atitute the mcst cormrehonsive stucdles to dote denlinz with
matecrolorical factors and thelr effeet u-on tha total inscct
porilation and activitye VFilliame Investi tated larce hetororenecus
rewmyigtions about vhich he assuned the total chan-2d slevrly, and
henca, daily chanves in t'e catch were Lo te cluugres In activity
of tr fnrasiae vtilizine several voars Infor.aation, ke was able
to corraéf the mean total catch of each mmntn for ios denartures
fro-: &' nor.ol (of the four years) in :otocwic-i:al conaitinng
(.., weativ:r and cliiats), odtaludier o valve L.7 whint he bee
licve? woizld Lava boen the caich had conditions LYoo nerale hie
di foronees rawnining ha e-1lcd the pewilarion el 27%s, and those

values wore entaulato’e In i3 amalszes e shonold reteoroiosicnl
fantois arcouniiny for 5550 sercent of Ul variyvite of thie tetal
penuiotion.

Tle nroscent studey donslle by oot at tha gonmallla
1avel, Joes net lex! {010 o el i annlusess The mowmlotion
of a sin~12 s=ozies of »2»iling i3 ™ ootk no u2s tho ooaoral
rnomloticon sheelicd By VILLI e 2 ocan o0 Jens Jhimv o very
rznilliye Thia a™lt W22 sony ef rorflins 88 co alort €hat orilie
tion 5.4 eotlvity are rof ¢oolVy sarrnial,

In 1862, "{1liars oot 3 810l o ostu’y v ieh vas coniiace
to o cirtlg qrvoarmy the Diaci Flice (CI¥11405 1707, Tavis ard  i1lian

17627,

Xror woeriors Lavn Lo o0l snnY et axvonY umather fhetovs
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as thcy sfifecc cbwskiance of a specics or group ¢f insccise liost
work concucted to date af tue epacific luvel remains quits descripe
tiva. Leonard and Leonard (1962) recordad the s2130aal ocourrence
of wvinged may?lios ovar a aingle gravel rifiie on the lere largiette

NMver In Michiane

Torazracuce

{11lia s (12.%) belioved torperature whs the most inpoitant
sin~le cli=atic factor In a coel tenerate zonwe Un nishis vwhon
the catsh of all {aseccts wes hLisiyy maxisunm day aﬁd rini wim ni -Gt
teperntures were highere i'e {wicatoed that the elfect of ma:\:i:ﬁ 5!
tewpurature alone was of less sigificance than tle eifect of
nini:iun temperaturee.

Cook (1923) noted tiat Lepidoptera cateh iacreased with ine
creasing efir tomrcratures, the eifact T:ﬂ.evir&;-*, much Jreater whon
tuni<ity was lowe Uvarov (1531) concluaded that air temporature
is tie chief cuvironmenical factor iafiluercing fascct flight cotie-

-

vities, such astivitics beginzinz adout 1°°3, with an opti-um rance
betwiea 2e25°Ce With one exception, Sactt aid Godyhe (1941) found
no goreral ecrrclation betueen aquatic inscct ercorgence and eir
teimperature.

In his Llask fly studies, ¥illix-s found tlat maniowum and
siainun temmeraturas on davs orecel:nig the three nlants of highest
catch were 1°0 atove the ety mean, vith niztite of hish activity

]
c'\...

occurring at a minimum temperature ahove

e
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Chank ad icleod (1952) found tammorature ranvia to have a
close fnverse relaticon to ear-iz sbunsnces Tiiis i3 In arrooient
with Javidson and Andrevartha (i933) v found termarature ro- 2
to have a deflite Influcnce en the alwnlaneo of thrias,.

Tavlor (1233) believed therz wcme hoth an u—~or anl lowcr
te rmerature tiresinll fer foext Fliirtz, I a ntiodvy of aoriczl ine
sects, Je Ae Jroeliman (1253) ecllestad rot smeaica at a torceranice
above C1°F (167:), but bolioved that anzearanece of rany soocins in
the eir 13 mora closely assoclosted with thclr 117 histery than
with 3 sweliata e’ffects of to weraturce urTthor, that “romlor

daily catches of an aerial insest pemuliation veuld thawr more 11:it

on t@ pmile,"”

Incisort 1atlation

T eourca of hect wtich alters alr termoareslfure 18 rollae
tion £om th2 sune 1l1keore 15 a tonicner for good cateh~g to folle:

sumy dovs (vililars 19°.G)e

toisture

Cilliaus (1302) fount rzina did not have a zyoat ellnzt ol
the cazoh,y ell’ou-h the eatzih was umizlly lever aftor a roivy
caye '@ fourul relative hu:ldicy to have no effect on rainlie

Uvarcvy (1231) bclieved reletive i lty had an elicct on the
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activity of lLenidontors, thore

v e

at $ovvaraso rolation hetonn
rolattiye Buelipe gt gl vity abova 4 norcont meintivn ta=t2icy

end g A rest vaistion halme 3% porcont ralatliva lreniciiv.

Mher Mot inionl Pavoxbora

)

At s ot s miv ot eehnt ant elond (1077}, tillame
v e

(1257) foun?! ar~wenharie prossure to have no si-nificant e fnnt
en lusent ahenovne.
Clo? ovnreeeIn aflMtion to fndticatin: hi-h Ruidity,

cloud covor noovonts raflation of hent fron the crouy? at ni-he,
t%erﬁ%; kre-ler nlhe teroeraitaee Bl hor, ol petly ?Eoc%a row
¢lation fro tha suny, thorely loroviny raionm te ~oratiure.  Tlouly
fars usuelly have a loer watiw:n anl Bl voar miclosem tomperatuTe

= .

than clear doss ((11linas 1740, Junt and Jicleod 1752).

It ,emAn antalzsis of Che effest of wind is JdfTicult duo
e i

to its rap!d variation ia stixrth and its iﬁ“ﬂruviion with other

wantior factors. It s poriios for this raasen tht this parawter

hna b-oﬂ fnnconlataly faveati-etiad,
Vrom il ttl.eaPrior to 1707 Williams claived that wmoonlly
had a dafianlte effact on nocturmal {nooals and that low estehas
fan a 112t trap, at full moct, are mot roroly due to a phrzical ree
‘du cion In effi~tany of the tivoe ATTor evaluzfions vtillzinr suce

tion trss wLrs rorcustoed foay 1731 e 1977, illiacs, Sinvh, and El

{1539) cenclatud thnat L@ 17070 2vnis, ea wiich they hadl bazed
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thelr clains, was ascidental and of no Liole fx2Y af ilizarco.
Further, thst there was no evidonse relaiia: the elficet ¢f "wrne
111t to the activity or distribution of f of {lvin racetse Thov
dtd i:wlicave an excention fn the case of sova avunllc gwnnion, wlowe
11t appears to Influence crersonce fron Lthe walicre

Saott ard Updyka (1041) causht far o372 eior ont aguatic
inscets in ligiit colored than dark colorad esos cune trarse Thoy
heaothesized tihat when about to encriye, puzae or mynmhs st bo

stror, ly plotata-<ic to lizht of rather wask fntoncitye.

anae eoriolicityeeeAd lunar riythn llas been zssecialod with

the chanzes in astivity of cartain anlssls, but oot of the

astalilished canes are marine, and the eflcot way Le paritly du

Q

to tiles. liora (1527) rotod {a Indla th:t siaris of sovzeal spocies
of mayflies usually appearerd cdurin: the £a1l moun period. ilzrztlanle
2owe (1955) survestad that svariing in en Afriecan taayfly (Povilia
a'iata llavas) is related to the lunar cynie. He hvpothesizaed

trat tivw luncr rhythn may only be maintained near the eguator

where there i3 little ammal variation in day ler:th and alr tene
perature.

Srx Sntio

Villlams (1939) fourd in Arretis evclanoiicaig and soveral

other supecies of lioctuldae that fomales farned a sazller proportion
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of the cntch on rl-its wien the opeclies was a'srevlante Accor’ln:
to Pavie ond 1118223 (1C40) sovarzl eroztos of black [lies show

a sinilar trand.
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Sty greo

Tull Laze i3 located In Kalavaz

A2 MAVERIALS

Z00 ana B"LL", Coun Ll‘.a’ TJIS.

and 1 N.j Ro O and 12 Yo, Iz the soutirraztorn soctlion of Lorer
tshizane Tie stuly was coafuchad at the We %o Follozr Mole lea

Station, leocalod on the moutheast s
Sull Lale is among tlie doopor

in scuthern 1oL iane.

sart of t'w la'o is over 12

ool

i
st

~
\}

cerse It i3 claz

’

is 2ltaline (57 7ehe®ef)e

1ia of the lalce.
and lar,zz ef tha iInland lo%es

arca i3 025 hoeetarmse A mafor
ia dostl,y with 2 =anl e daseh

Ad -
2e Thi2 water

el e rnt ar !» R¢

3213, gravel, a.4 ralti2 are the pri=cinal boiisa tyzes en
tie shoalse larl,y mucik, anl pulpy poct ore foun! in tho deocegor
ercas. Tuontyefour specios of aqu:ﬁi: plonts wern Tocaniad uhon
a blelost=al survey of the lake was mada §In UIR1.

T e cllcte at Gull Lot alfermates Hafcan Jontinental awd

e
[RE T

Sesiswrine, due to prevoiliss wo

1y vinds evossing La'c Miohi~an.

Tha air tauperture falls to 2392 Suriar west vintersy thore ate
approxinecely 13 daye each sumner wiion tho tonporature rraches
339C or aheve. Averare datos of the Cirst fxceziny toperature

in £f2l1 and the

last in eprisyg are Getobor 6 ond

an

0

8, resroctively.
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ALout O! porszat of tia aicval total prosigitation ecccurs fron

April te Sopre er, with raindell heaviast i Juic.

!b\"nqm’na!a-:! TAaaneie
- i = oo

An 0fficinl weather station {3 located at the Ve Ke Kello
Ploloi2al Searione Alr temerature and relative fumitity were
obtalinet vtilizing a contin:ous recor'ing ."f,’f’m-T{lfzt‘\O’;l‘n‘,jlﬁ,; A
conti:wicus rocord cf wm;'cr teunersture waa cbtalnad utiligin;'. a
Tarlor temerature rocoried (76 J t:pe rocower)s A lom was néin-
tained for woaather conviltions tihrmu; ot e sty periode Alr
tommaratiire and relative hunldity vere roccoviod t;’: a distares of
2 metars frori the tran and 1 reter abo?e rround Iavels later
teimuoature vas rocervied th a donth of 12-30 céz--.Llwotérs end at

L.

a dlstance ¢f 3 r.aeil:ers from th2 lalke sixro In pm:;i.';':lty'to the
li{z?;t fr;p. T!ms; réyca::u:‘em-nt# of the cuily plw-tiesl t;nviromaent
wore avallaliie fer couparison with lizht tran capturcse.

?:ecop’.s cf the aver:ag;,a‘air te-mernture, total precinsitae
tion, and departures of each from the .nor.‘,ai durfy the past 32

vears wvere o tained from Al 11e Dicirwior, State Clinwtolosint,

vaatlar furzeu Cffice, Jansinge
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secies studled, vith netbes on their binlocy

Connea] Mnalnry,aea27flies have a life nynle of 4 starest

eeny anuatiz nyrepihy, acrial suebineso asd inaroe torezftor tlo
1320 and suhi-mo will be referred to as "adults.™

“eemhig of nearly ail ich:ican snacies reoguira a year to
mature (Jocnard and lecnord 1062). Clten an overlap in broods
results In a lonve seazonal aziearance by these cnoeciese A fou
gspecies have a shortaer 1life cocle with tro broods per year, and
the lar_e exl.gerids usually reguire tvo weara to mature (“urke
1253).
uration of thwe vinge? stase s usually 23 days, but varies
gonwrat with the specias, 1ailviduals, and prohalily with weather
conditions (aadian, Traver and P'su 1935, Nurlia 1753)e Subina-os
sually exr;e In late altemwoon or eveninz, spend the subinaciaal
stage rescing near the watcer, and mako the final molt a day or so
1ntery then rmales swara, wotiny occurs, and forales deposit errs
soon atterinrd (Surka 1923).

Collorting at 1its usunlly vicldi the larcost number of
alults. Sub{maz08 are ofton strongly attracted to lijht (lecedhan,

Traver and Faon 10253, Burhs 1723, and leenicrd end Laonard 1957).

Srecies nrnse dieeli §5 assued thiat adults of all shecios

cauyi.t energed froi2 Gull Laikae

‘oiazenta 1-bata (Serville)

Habitnts “‘cle-like lervs of the nyphs enalile thesw to burrow into






botton sedi—wonts of strea~s an? larsar 1ates (Teonsrd and Loonard
1042),

Life crclat Two years aro usuzlly roouizsty althouh the er~la2
{s conploted {n a year {n sor of tie varer scuthierm Nishinon
1akes (Cmt 1053)e  Two vinred stoe efton lasts three days (luas
1053). Eerconce and suarsing are groatast fros Cusii to nidni-h
(fuse 1733).

Yotomrra similoms (alicy)

Habitats Lilie e Ligv~ta, moloelite ieos ef ny-his enabla theas

to burrow into the substrate. They Inhabit stroana ant lates wit
congilerabla ttave acticn, a=d are nest abhundont 10 wators havino a
sand and gravel substrotun (Ceorard and loonard 1932).  They are
less comaon ia 3ilt and wd bars vhere I'e 17 7.0ta nrodo;siasates
(Leotinxrd and loonarxd 1242).

Life cyclel 11 cycle usually talies tie yonrs ta eo—3lete (Guris
553)e Urerreuce 13 durias the evoning and sunruing ocours ovar
the water at dusk (Laecnard and Loonord 1762)e  Accoxling to leonard

aad Loonard (125%) heavy eascrnense ef e 22-%:¥--3 usually takos

ot

plasa about tea days hefore that of e 11 -,

Stovionn g i (UeDannoush)

Mabitat: Leis ad boly of the myiphs ars flattonod, offariag
1ittle rosistaica £0 water mevarmat or action as they cling to
stones and otliar sunrerssd oljostse Ty fregicttly occur §n the

shalicw wetor (lass than 12 coatiwtors) of stroas eand lakes with



streng currant er wave action (Lronasmd and Lecna:t 1062).

Iife ¢ralet The avele i8 covlete! in a vonre Urar-onece ocours

& I

fro1 a’torwon through everdnr (Gurks 1027, Laonerd any' leonard

1,-.&“. N\

8 :
Y Se

L.

b4 .. ® ™ ... S T TP 2N
ceata sl Y ong Coiumes k)

tabitety The exmvrculate cllled nynphs Iduabit quicet walars vhewso

s11t and Jdabrls ecllectse Adults are aszwu.zd to hava anor-ad foom

Life ~vcle: wa T~ oo ~Toe 135 ~omplated In a yoor vith lieaviost

- el RIS ST A P T a LI F AL T Ik A L2 N
cunr oo s eraradngs crmirelos at daviicaens 0urts 19853)e The

gu=ing; 0 sta e 13 nroatly atbreviated, as evidencad by Furks (1%2723),

vho cLsevved the sublmacrinal emuviae helns ghed irinn fli-he {na

- B R ” ~ .
medlntoly alter emcrence.

Cacyn® 0~ ~taan? e
Sam=ri Lok e

DPosepintisna of TrarnseeeA low Jorsoy tyze lialt trap was

-y

utilizad for the collocticns from iowch 28, 1967 to July 29, 1747,

At thias time the trap hocame lnnperalla, and was rezlace? vith a

wv
3
[ 2.1
-
9
D
Q
(23
b
rae
e
e
(24
"1
-
<
[
8]
3]

Inscct Trap, which eperated from July 30,

1767 to Septevtor 15, 1967. “oth traps conbine Nkt (llow Joreov:

{nzandoscart, Spinsects tlack 1i:ht flioreacent) and suctlon (motary

fan) and, thcerefore, are es-aclally useful for waak fllers. In fove

maticna 18 not avalladbla to dotermine tho cffect that chantine traps

had on the nu~ther and types ol insects cellected.
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Yo i llo Tice

lo{~al Se-tion, 2a 3 oneters fron the 1alo sy,
1.3 meteors aebova vntor lavel, and 1 nozor atove meind lowel,
coastie trees, 2 ™mhs et gureoisTity BE113 allorTel see nolone
ticn frow Liro witds sullictoat to altor nntumcl disheruion of
the Liloactce

Cuhwed of Aot mm tnia st bam 0fF tinlllins por sotrleee A

Tertioy bailacce was utilizacd to de

- . —~ . o
81 & To.le  arn 1R DOT Erap:el was
Slan ey

weighe GF onch dally sarslo te the lawen Joy wel, s of 6L
dualoe ALl ollier soacies wozo cowdiod Qivecilye T os
ficua were 20antod a3 @ il de  Soveral Linod Lly oy

o ptivd for two o throe Saey 1/2 er 1/ ¢ tha catoa
trarii; eccl,.ed £o each dayv.

v

0
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dcadns Lhe dry it ¢f (nls
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in co —arin: the muuwer of rayflies cas Ln, lo:3 of the
b .rs were used, as suszesied by willia:s {1676, 17510,

ik to nlaut varlation In nonbers vag oy coewterl o
than arithioti-aly, leze, fii h emoron:e porieds were asroclato
wvith a uultisiizsetion 6f the catch by soue facter, not the a'll'ie
tion ¢ sorw aurler to £l wutzhe It was necezsayy to ém.*.vort
e cateh to a log scale, so0 that feonotric chanes boeame linenr
and norral statistizel formias could be usede Tinca catehes
were zero on myny nlgiits, lo arithm of the nuibor cau-iit plus one
Bog. {a + 1)] was used.

Aay Incrvasa ef 301 La the love caiizh Indicates that the
catell i3 QoubLiate ‘ |

Seatisticel amalysis of 107e catzh in rolation to metcorvce
losic .l fazteres was linited te events dursing the cmerronece nnn’ of
a specie8e  Laily tivwen caa acults of that species Le epected to ho
pres xwe wu€ ¢0 vicloical fuctors, one would nct expoct te find
Lo gim:lzns fa Augusic, heaco Linee is no point in considerin, weathew
coiiiciond In Auzust as tioy direstly Ludlaencs Vi oscuirenwe ¢

Ee 20 231-m3 alultse

17
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1wo majoee wiimly separ-tad postin 6f oner e wern ohooilt

for Se piipyme  Si@rreics O e omnmicn porn o]

cloaa and tharufore corcidorzd as onn wonis,
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o3
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.
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<
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)
o
Q
(%3
(937
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. < = ° oe SN 4 o & N e e g
Yerer Drorsense of Lo 287 - o-3 15 Javs prior to the erlontoe
ol e 13 7 ~tn,
EE S S e

SEannna iy grilimen

Cmarganca: ‘ay 20 to Aurust 24 (Fi-ur> 2)

Peak eserzense pericds tiay 31 to Jure 11, Inly 26 to Avvmint 24

Eser oneet Juna 15 to Juiy 70 (S oum 2)

- . - T . el - e. - 7
Peak ¢eeronnn period: Jinae 15 to Juiln U2

Stenc i rubrmea adults whish amor-aod durtns the fi-at 2ozl

vare ncticaehly larger than tiosze from tho sccond penke
¥ater tormperature, raxi-wun an' tintim aler tormersture, amv!

incident radiation on davs curinae tho June and Aucust pealis when
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the lo~,
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ea

ok wag 1.00 or rostar vore corpamed. Loing tha
‘32'31-':.:?,-::5,' t:::. ™ : "‘"!“‘\"‘ "" fh ~nAn tran f'r*u-!.;’ l qb—-qnﬁ.‘

Juue an? Agsusn omnloun ole tormatatnoes [.1-’3 ({r{uv = ﬁ.i)];

b - ME R .Y 89, . N .
sinificant ¢iflemmiuce was foninl $otrmoan June am! Au ust i s

t‘f
"
e
(4]
L}

air tomemturs [172<P(7 £4€)] 3 tut a hiohly =i-aifisont
fere.ica was {ound hetroon S and Ausunt vetor Lo rercbures

C (v ‘1‘.,)<¢A"A]¢

T R B e LI L AL I S SN SN, B PPN S

-

Furlor 2o a oo D124 sarvey of clecla factnes, it

13 of invereac te NGl (i Woutiws CUiwiicivis Llwe poovailzsd o

“® 8.8 . e

h e S waw.s U

()

matly Bty e 1oy 10 . 2eT0he Avers ) ardd minie

mn alr tyoarztunses tora gaeTaiiy hlotor ghen tha 1o te catah v

15

hi~h {({1-ims 1af)e Marlyty olr tortum o Lrparatnie ranto
A . to Tave 1lttla Al oflant on the Iome 27%7n (T crren

7, 8)s Tovs mricr to nirweruas n!ts of Nith loo. catshes oo

mowm suntvinme Uith cucrreinse ocourrnd Juring mat g poriots ¢f
ralav woat'ar, altheas prelc. o2 rola al Sha & & ol axooman
pCeal ounlly eoinolle? whigh g tomorlny €72 1 nio vy o inttivi hnis

*=)

cagared {Figures §e6).

non yeak porio.’ce tiisch &7 woil ~s 1ow 0k DHers ol i7iviveols vore

by a low c-.tcin (Figuires 4af)e .2 oorroncs wat vianrvyd until tn

” ) e
weter to percira averar l 1T70 (05w,

ne e fact of r2ia was wicr2 opparint Jurig
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29

Prea—starg

Moteow 1o~ical marnmetoers ivastirate’ wews

1. Tom:z2e~ture

Termaraturg

Alve tarmner- i rY,ee

Table leeeAver:

-

1@ tarmorature avl departure
‘et Hery 10497

Cwor

the neormal,

Ave ta 1.

Noasrtene fq0o0 nor alw

Y 12.1%2 (53.790) 2200 («5.390)
Juna 21,7202 (73,270) +1.170 (42.,407)
Suly 37,572 (57.570) e1.77 (23.70)
Aut s 20,50 (53,7°0) w1260 (=2.3°7)
Soptuther 17,170 (oo.7es e3.300 (-C‘.éol;)
R S PP T E R - b8 FelaJhe
Tah12 1 clows that aviia e toseritiroa for oll R

W the norwl of

o

'

-
R e

Liy wara
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davg prasodad the flust navily erowrmnane  Ti-ura 7 chomrs thas
" P IO . . -
the reiiwea termerntume vwag 177070 during mont noFily @ms onnd,
but vicih:in tils rarng, i an tonpematoire hinyd ro cfloct e ealnle
] %

it ore A o ot meeeTho dafly minizn vas usuially ree-

cor ad a~out 6 as1e It incroascd from 1e3%0 11 early May to 117
befora any wr'fliny arnerseis 1 minlon Cormoralures oTton ace
e manled porlofds of biah mavtiy coaeriamsce (Fimures le3)e
Jroasgoeta 1t Bota was most fraguancly gaxen waen a inivin
ta serutuiw of 11e179C vas racordad (Table 2). Uithin t'is ran—n,
thera wes no sinlifiac::t cerrvolation botveon siiso ¢f the 1o:2.
cate amd miiizr tormoratura [(Soeazivy. Cark Corv-lationt 4104 P

(rg = .253) ] »

‘1103 was tazea at all zminlmn tomparature

ranina econsidere” (Tablo Z)e Vi 173. caloh wes Sloug tha 37w
for vach ranra.

SUATYY nn et also was tokan at ail rrnes consilemmd

(Tadle 2) tut, usinz a Krucialw-allis Or2 'ay Analrysis of Yariance

by L’y thera vys & highiy slirdficant difleranca siw'n amons

lo~. ¢itches al esch ninlun teuperatura ranza [?(’LE 223.3)(.031] .
Ranzes 117 and 1V vera ecmhinc for testing: heecaura of the siinll
Ranza IV ssmlae Inasentlion of these data shoirs tint the 1oze eateh

;02 ard decreased with decreasiae minimunm

8izo was groatast froa li=l¢
toamoratures. Thera apearsd €9 be a corvralatic:s hetroan lem.e catch

size &nl widni wun tonseraeire ettt on Lorce nl g with an umsunlily
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of 2770 weaild Lave beon rogire? for to oeerim Lo rYiiin prue

Cre CETZTe faapliiicT Ehono thooe

=1

oLservativiar, thora was a aignlfllcant corr.iation shuam botoon

the loz. cat size and nithines ermeratue [Swe an 0
Cowr l tion 3 Plrg 2072047

Tl owes kol at 11-3700 niniow b2 conetuie

et 2 ey e malie . B

—t - P . FON - Iy r e T ca .
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~On s LIR A b . ~ Y. [ —~
o DT WATY alnd Ta'n 2t Ricther

v e €3 4o

3
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LR L -
piniien e SUTUTC S
Beory - L ORI gy ‘N ® T, 8- - - e
Jooomnarn ffw v ete s el TLE LY Oope e E oGS0
o, -2 8 cy & ey, G- -, L T LN P e
e atel e dally awimg o Toovezatt e Dariy oy turoratinios

aver. wd 32, awi losresscd Lo tho 1792 wlor to Ule carilest
romie ( ures fh-&)o

- ¢

Corve sasla 1007 e wag st freuionti; oo e e avore o

1222397, Uighia this ras o thome va3
poitseon size of 1(»‘3. Lo o aver~oa

&lr tugerotowne [ Oronman Aank Jorrnl tiuw: 30 «L0¢E{y 2.3.7)<4.12 ).

2T wnd Lalion ab all avors 2 to noTatunes cole
RS

slderds Ul €2 vluwree o1 T8 of wivraially hWish Lose cnta™ var

oIt ? fron tha 2, (323 tha ahovn ot lamotion) uelns a Somaveen

size of lo=e catsh and avorae taparataro [ Flrg 2e473)<002 ]

~e ~. . - . LR ok 4 \ .. . . .
anit Sorralaticn tost, Lhere wos a of milfoant dilforonns ehov bon
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(1273 thon 1290)

Ranse I
(11 « 13°0)

70
o-’%a 10{3
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1.20
Cel™Y

1.7%

573

1.7 263 1.5 7772
2011 1.95 20‘5(1 Q.C’(‘
1eG2 1 o7
oS3 A 81 «70
1.11 g 20 173
1.7 2.55 “1e8}
Fonlaye nvem « 37 7
2e73 1.75
Stren .30 1.0 3453
ey .05 e Teh 1.2
1.35 1...6 2.51 30
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&3
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larly throtu~heut the sty noria? acd o7 o aneeoe® melntion Lo

1cye cotonr (Cloure 8).

Aesmams mm goodmmem Ona sl e g 31T Dy 2P T e ety
. . -.-»I‘Q‘V. : b4

~0O -~ . .
loss £, 397, aly cvernce toporskures T T T
tie lule on Acalil 1, 1807 A water tanpewnture ol 17

in labc oy, ab which tie tho fiznr ooy liz

(Cirurce 1y 2)e walter teincracure celt

C SESEIN e .
Lovvoea 22V0 and TOVC watil early Maoust, then siowly doe

varied
cline® (Lizuio 1).
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Yater tennerature duriny C. £ v1lyy3 emevriovics was 24 to

26°C,

Incidant Radiatton

Sunlicht doag not directly affect the catch since tranzine
18 hetwaen sundown and sunrire,.

Faaks in incldent radistion cftan oncur dirine the dey of,
or a dry or two prior to, an ohserved i{ncrease in loo. cateh. (mo
marked ercestion did ceccur when the S. mic=in catch was hish dure
ing a period of cloudy, ralny weather (Figure 3). A perlod of vary
hizh radiation, however, {-r.ediately preceded the eme-vonza peak.
At low log. citch levels thara anpaaved to he a linear relation
between lo7. catch and incilent rediation, but the ralatinon Eo-
cama teom:tric, even though lorarithes wer> used, durine periods

when great nu~heors of individuals erer-ed.

Ircident radiation and Esherrras gi=:lans 1oo. esteh ape
peared to correspon@ very closely (Figura 4), but the nu-her of
days of erczrionce was too sirall to warrant statistlical analv-ise.
The 1xz. catch appéar@d to Increase goorotrically in relation to
incidont radiation during very hich enacveznze perfods of the
other tree snacies, thercfor? norml stotistical teste asauning

ner=ity coul? not be usod.
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Tahle 3.-=Tntal precinitation a:d dapartures from thae normal

o e e s e o o s e o -

Month Tetal Pra~ioit-tion Departure from nor Al
viay 5.9%cn(2.3 1) «3.60cn(w1.30 1n)
June 15.32e(6.93 {n) e 57em{#1.20 )
July 7.32¢0(2.38 1n) - + Ben(+.01 iIn)
Aurust 4.83cm(1.99 1a) oieScri(wle76 1)
Septotor 7+82emi{3.78 {n) e «03cu(a 01 §n)

* Noraal of tis past 30 yoarse

Tabhlo 3 sheows that_totnl prealnitation was otout nommal in
July and SS{.’);.'.‘B"‘.?}G!‘, but weli above normal in June, ond well below
noraal n May and Aususte ‘

In standard weathar records rain {s recorded from $:0) ae.
to 9:22 a.me 2ain falling up to 9:0) aeme is cresited to the
previous day. During this study, day rain wvas roecordad from 6:27
a.me to 63100 peme,y, and nizht rain recoried from 6:00 peme to 6:00
a.me (Timire 4).

Tha effects of rnin hava been discussed previously (paze 7).

Relative hunldity.ee'aximum relative turiidity comnonly

reachiad £0 to 22 percent about 6 a.mes There anpears to be no re-

lation between lor. ca2tch and mavi-um relative humidity (Fiyure G).
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R ini,'..uw__roi;{itivé }sz;"'fa.it)' varied frow 13 to €2 ., saify and vos :
usualiy resorded about 3 peme Yo r2lation bebwesn loj. cutsh and
miniium relative tumidity was apparent (i ure 1ite Avara.o
.relet:ive huri2ity was usually 45 to 75 porcont wich no appamni':

-relaticn to le7. cat:zh (Firure 11).

Ln. e perinticlvemsllays 0f full arnd! new uosn vers notols.

Lurar periccicity In emcrzcnce waz not arnparente The tine spen

of thoe study w~s too sheort, lowaver, to varrsnt any couclusions.

Tovoropitio ©F covoennlay 1iotata B o roiation (o o Tt see
Talla % shows the nuter of Ladlwiduals of each 3¢ cau it durdc

periods of hi:h eucrrence and low everrcenca.

Lufng the wilcoxon sua i:ast, a silcnilicant difference is
shom Letweza the murhers of eazh sux caut 0a nisghes of hi h
emez‘;ve';if:'e [.C‘i(l’(hiG)(.GZJ. The data shov that the raauor of

nales preatly oxceeds tho nuwboer of femaloes on thwee nihts.
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Tabla 4.eetbimhers of each sex taken on nishts of hi-h and low

Voo onda 18 ata (Sorville) enervence.
. - — R
ti4>h emercence (over 49)
Late ~ 125
nu-bor 1o {1141) nurher 1cve (1i4l)
August 1, 1967 150 2.20 190 1.00
Auzust 6, 10AR7 378 2,59 51 1.72
Auzust 7, 1967 55 1.75 35 1.56
Aumist 8, 1067 74 ?.08 10 1.30
Aurust 15, 1967 17 1.26 26 1.43
Aaguct 13, 1267 26 1.43 38 1.59
August 29, 1947 ) 1.43 17,3 1.29
August 21, 1967 26 1.43 18.3 1.29
Auqust 24, 1067 123 2.00 5 0.78
August 25, 1967 433 2.6% 18 1.28
August 26, 1967 303 2.48 54 1.74
Low e~verrerca (unlire 47
June 23, 1267 2 N.48 2 5.48
June 24, 1%67 1 0.30 0 0.30
July 2, 1v67 1 Ue 39 G 0.2
July 8, 1967 0 0. 00 1.5 0.41
July 9, 1967 0 0.09 1.5 0..1
July 19, 1967 1 0.329 3 0.60
July 24, 1467 0 0.00 1 0430
July 25, 1967 0 0.00 2 0.48
July 27, 1967 0 0.00 1 0.30
July 29, 1967 4 . 0.70 0 0.00
July 3G, 16567 9 1.00 9 1.03
- Aurust 2, 1¢67 7 0.90 16 1.23
August 4, 1667 4 0,70 2 Je
August 5, 1957 2 0.48 0 0.00
Auqust 9, 196 2 0.43 ) 0.07
August 11, 1967 1 0.30 0 0.00
Aurust 15, 1867 5 0.738 7 0.00
August 16, 1957 1 - 0630 5 0.78
August 17, 1767 1 0.39 15 1.27
August 2Z, 1967 13 1.15 6 e85
August 23, 1667 1 0.30 14 1.18
August 26, 1967 b ] 0.73 0 0.0
August 27, 16A/7 5 0,78 1 0.3
August 29, 1967 5 0.78 3 0.60
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CISCosnIl A CULTLAGILHS

Twa catch on any one nisht g gazuny! to e a rerresonline
tiva sam.le of mavfllea 2iving In the vieinity 0f €30 Lrone T

arca fron wirlch thoy are attraztad {5 ot Lmom, and? pxuial

sra £for cach s-eslez, Tor the saw caezizz on

and ~o3sitly Clffeors botiean both Beizs ¢? tha £1% spoctlas

e catca 18 srovorticnal to both the pomuiation avallahle
for exrpln:, a2 activity of the In2i-riMenls,  Imy tumy, population
and axnivicy oo affonnad? bb;r sleloriaal fatora stehh 23 hating
awd 117 tistory of tho oncaics, aw rwicemlosionl faztors, oo,

cllwio ant weathcr.
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(:¥.7) of the eflects of rotoamila-ical
cox'itions o the almmianse of ingsects daalt willl pamtlation o

actizicye T3z 88 honcune a contiririn ouocantiss of tanaotsa

s in a2 {aivty countant cotel nevilaticne. P™Mon considering
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Variction In weatlicy condliicis can b2 enpotted to faiuonsa

be oltaluel Ly using several trave siilzreoenlye Tillilawa (1747

used & sczond trap, 39t up undzcy nearly 1'cntlic:l ccnadtitiens to

Y

Cthe Jirct, to test the roliatbility of a mins le trzpe Correlztiom
bovtrian truns Jor fosects cut it wos o0leeT, shutiine thot tha error

was siulle Using but cno trop ooy Intraduce only a aoplisibie erzor.

» Lipe ..-:i :x._.“_ ~ Q.l a-:-..:..._- "a;‘S

vith fans arv ore effiziont In eatzhing weoquitoes than traps
without fans (rost 1937)e The sawe Is prebably five for mavySlies,

Binea trey also ara teak fliciese.

L Drisgoee GLlicky awt Cralan (1761) Zoand tvoos sniclled flon
pruv,iliag wvinds to be more «Ilicient tloa trans ia e, 052 lcene

tionse

v .

roonii it may altor trop efficianczy, si .o It cacues a roduce

tion ia tle rclacive lijht intoncity of Lhe trap { 1lliuis 1725,

-
Ly
»

a . - Y e Sre ‘e - .t PRI -— e~ra
"lllL.x..lS .id Ds.i 1"-'1. . 1 30 e LI .9 QG hl PR ‘" 4.0 )0

fevoial studlos (Willias 1701, willlans, Trench: and liesrl 13375,

Verhcyens 1930, Barr g2 gl. 1762) fadicote that on fnsrease In ine
tens:Ty or siza of the la s Jregueatly Liought &t by the sudstie
tuticn of an witraevicict 1o for an bcaaiuscent lovg usuzlly 1od
to a. ircreasod catzte

It Is Litely thnt 2 trops sed o the study ¢34 vary
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soewvhat {1 etrficleney. Hovevrr, lorce cntch data collected duxin:
the onaration of the first trap wers not corpare:l to tlos: cullectad
duri  oprration of tla second trorne

Foer f4em U1 de A7 pasciisrom=t,eel single mevfly, which s

tha unit of meaurament, {s small in co"‘oa‘"i::on to the *otal catch
1f oy nivideyls wvore caurkte Whon the eatch is smell, the
vnlt of mastroment s hi~h §1 comazisenr to the total, so siall
chan 23 Rave a rrester effet. B
An estlinte, rather than a diract count, should have no
effort on ti2 maults, sinca estinntes ware mado only whon thoue

sav's of L. sii=1¥~19 vore causite

tataranlAasianl meea Abasen

Tha nwrier of {neccts present s affceted by wvasther eonle
Aitionsg pm%iliz‘g et the tie of afztivlty are! by tho of fat of
previsus westtier conditions on tie lovel of the nowiacien (U1118 0
1762). Simse ny s arme anitls, post and Looediate soualic o e
viroLwental fzsters, avl {oolistve toprostrial vootihar eontitionns,
Pz‘eb-ﬁ;ly nont lrxfitzawncc i croiommane a‘- rolotion 2lavtonoe of

”‘.ﬁl\_oo
ol St L o

Ale #n ~nv-«.o-uv~—~.‘.- LT Fons o .“‘ ° Uiy tha aduits of a1l

. . -~ ~ s
four 5 ecles studled vare o U nt a t2 cerstnre ranca of 8=0970,

v

Thezo torperatur?s foll witia th2 ravs of G=70%0 at vivich Uroeimen

o
”
\
Y

(172%) ezpested to 1! an iucronca ety ef pepulation an?
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bre rolisfugdq Yo yFemsh of casevond na bell o3 hedmeque (Z52I)
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ia nuiers of eoreies of totrl inaects. Altr toroaeratire preh-bly
{nfluoncad tha occurvonce avyl ahuvlanze of atult mavflios soaliod
@ore than any othor sinla woothwee faztey ovaluntod, This §3 in
arrnoovmt tieh Vi12ace? (2949) findi{~~3 comoarning tho tetzl {asent
roxilation, bt {n eontrast to concslusions ef 3anth and Oodra (12%1)
thct thome 12 no pormern! zorvolation hettroaon alr torrmiorature and
aguat 1e ingnit eoronne,
“ovaral stutles Nove shiora that aic tomoevnturre {8 the

ewlzo.uicrtal factor mmat 1nflucnacin~ £I~%E patliviey (Tock 1077,
Vvarsv 1071, Tavice 1773).

Tro 127, enteh was usually Kl ber wtan wini-ni 2l avera-a
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i, Dt meuirmn toomorsture ond toomaecture
raree Wicd ne a-nnront effect 29 shom by Plrures 7 and 86 tinmtorn
teporstnre stwwed no ef et prohatiy bhecsugo §T vas anclunnd os

a sin a2 facicyr, a0 noraliy oo~urred about 3 pedte, a time vwhen
vwf1'ag are {nastive (Ceethzy Trover 2o "su 157%).  Mat gince tha
cataa tosvled te be hlzher on-nichts folloring wrrt davs, rias maa
termpar tura probably ha! an {adlrest effect thrcouch avem~e and
={ni. 1y teeratures. Lmerrease ard grardng astivity of movfling
{3 usually highest from duskt to nidni-Ht, wvhon the alr tameovature
is iz..:;;ali‘; 1esa than the averaze daily toperature a:dd greater than
the niivdmm troergure. (ANout B pete, tho air Cormernture genevally

anorowiintes the dally avercres the mini=n temperature {8 most often
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T2 1le~e cntoh vas often hizlior vhion miit.xn and ovaera. 9
te poratures vere hi. her.

Lecnax? and Loonagld (1232) otsorved the suhlar 1aal sia. o

[#]

to ba srolozl by Cortlne tooperatures ¢f 1097 or lover, but

terporatured at Sull Lake durlng the eacr ense sivleds remelned

above 1577, tlatiun tesparature throuzleut the study period
) . . nea
recwinad above 672, a tennercture ghove vilch T111tans (1042

captiio? th2 groatest nu iiers of emargent black f. sse

Since Liolory of t'.@ species as well as factors other than
ta perature i.lluence the catch, and since extreixly unfavorabla coie
dtions rmay act es a limiting factor to cdally catch, excentions
occuinte !y in wiich the catch was souetiues low winn tuvaperature
condiﬁions scaomed favorable, and vice veicae.

Tha air teuperaturs ét which aectivity of tho adults vas
noted varied comewhat with tha species; S. ahn;ﬁ and Do 51 ulong
were a-tive at a great:r ran:a in avefaze and nialium temperaturas

then i, 1i:ata or C. si-mlars, This way be advantageous for S.
robroa and Be gimiiora, slnce thoir wergoence poals are earlier
in th2 opring, when & greater fluctuatica ‘o tawporature 1s 1iLiiye

Loner ponoarobuinsessater tenperapture increased steadily

to 179C “efeso mesfly erwrowe was notede
LT LS ; hénZs Subwle} aramceeys & cha . Se STV
A coryorison of waathnr paramcie t the tiwe of So 117
emarcouce pouls ia June and In Ausust showed no siznificant dife

ferzace betvoen any of tha fantors invastizatad, exeept water



sgede lenlgamldua el bevzeedo (S3Q1) bussosl bas bismeel
Jud yxewok 30 I0L 2o sexulsweqred swliveh vd Lepaoiong ed o3
boatsaer sbolseq eonvgrsms ed3 gnizvd aiel 11u0 do senwlsrequed
(wfl) smellLiV fdoldy evods sxulateqmsd 8 (270 eveda benlame:
mfpmc dneogiens lo 2iediun J20dseny ed? bevudges

mmmnuwu-mm 1o yseiold semid
-noo oldszovelny viemesdxe sonie bhne ,dcdss edd sogeulinl exwdetagmed
2an)igeoxs dodes vilab o3 yodoe} saidimil 3 es Jom vas amoldld
~oudszequed nodv wol seuidemce eav rodze eld cdoldv gl Jbewyvpoo
5 . «neuev eolv bus ,eldwiovs) Dewess amol3ibaoo

_Baw 83luda o3 1o y3ividos doldw 32 suvdazogned xla odl
smiasle 4 bee guzdus o2 teetosge odd A31V dmivoss batusv bedor
. meyudezoquod munlnim bus opsreve nl epiay Tedaeny & Ja svilos exev
43 70% eudegatnevba od \em o1l .3aglunly -2 0 Adedall .l seds
2eifzne oxp eisoq conegyeme beds canls asalupis -3 bne WAGE
opdeddl al nwA! mn-awn 103897y 5 ooiw (paizgs edd al

i basde besapsont smudexequed sedaii--.xudsisguesd Todal -
+bedon 2ew sonepisme viivem exeiad 2%XI oz
*Ahﬂl og 2 srodemers| zedisew 0 sokinegued A .

. <34b dnsofiingls on bevods Jeupua al hus emil nl eiseq soneyzeme
w935V dgeoxe  badnglieovn) arodos? edd 30 yon nsewded someiel



te ~erature, Wwhish was hivher durins the Ausust sanke  Adfults
which cer-od In June vere lrmor than 2iles viish oxrted n
Auwucte Perhcons lover cntlj sgasen watar terperntures hed peste
poncd emrtanca, rasuiting 1o a larcer nymanh and lar-er slult.

Tt apcars tnat wator teuparature ray tri er or pozhpoie
mavily ererionees  Labevratory stufies and ficld datta for sever-l
yaars wourld he noclad befere any such ceaclusions could be nade with
chta'nt?.

Inzcident Tatiatton

~

Sundi e 41 net directly aZfect the catshi, hecause trapcing
was ‘lone u§*~011 sunovn and sunrise.s  Sunny dava olten onouread
f-raiiately boefeore or a 7ay or tvo prior to nd ks wigch i ::“-éc.:i
loge catet:y, bt this iz likoly duo to an luirc-t elfont Clrou-h the

efrect on air Lo mworaturce sadiation also Influcizos the wal

peracure, but its c¢Zfoct i3 mor? gri unsile Fiyirma 4 slismz thnt a LN
avera;e air Lo oerature vory ¢ o colinel 25 wit!hh hisl dacioons

ra‘taciote
clofsture

Rain d¢4 noar exnakly pffcst the eatch of av of the s-acloes
evaluatade Its oifacts vere morae notic2able durin: low e -or-oase
periods, tut Avrinry amerenca paaks, the catsh was kil h rerawilinng
of rcin, althourih amervence tamercd off durin perinda 07 prolonsad

rain. Hoodha-, Traver and su (1%27), 20t Durka (1257) {adicatad

that rain posalbly hinders ratine f1i~ht, Apparently, however, mayflies
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ar? o=ie to fly Aurine meot priny weatra2r, rosardliess of tha nsizo
of tte Inftvidunl,.

The cffecets cf roln are probakhly cloonly reiatad to thone
of tomnaraturce, einca cday raln s2ens to roduce the catch more than
nisht rain, wvhich nlsht ha evnested to have the greatar effast.
Raiay dars am usually ccoler, and follozed by cool niehtse Relcy
nits cennrally haye o hicher termperature due to cloud cover
(1111am, 1347, Chane aard Melaod 1677), It apponrs thant soo
efferxz of rain tend to opuese thoso of temvaratiras

Thare was no cpdarant Aiffarcnee hadwesn maxisum, vinim: .,
or avarite rel tive lunldity bLatwean nirhts of hirh cad low 1loz.
catshe It miviat ba Inforrad than, that th:re s 0 sclection of
damp or Adry al~hrg for astivity or emarzance. But reiativae Mue
miAtley {9 depeniant on tamarature, and ¢\@ aciual moisture
ecatent of tha alfr 1s ruch jreater on warmi nic s than on cecl
ni~ht3s of the same rel: tive humiditye Slnce the cateh 18 gonerally
hi~xcr en werm nlrhts, and einece there {8 0 differnce in relae
tive munidity between ni~hts of hih ecat:oh (ware) and nishta ¢f
tow 'c:_tch (sc1?), it Follows thot neistuve content of the eir is
tirher o vars nisitse Tanrefore, hifor eatches are associated
with dumyy wara nlehts, and loter eain’vg are arncciated with dry,
cocl nivtse

Acner’ing to iacnarmt {1047), nayTilins, esnaclally sulinacos,

rer

are vory vulaseablae to dosicontisne “olotive bty ot nioht

peneTzily prezziiod G000 rovecit, anxd sttt noet have beon crictesl
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If rio rozl ¢ifference 1 the sox rotio exizts, the anonront

$ 1 <M, e . % A
vioht e dMI%ewant sonzitlvity ¢f each 80w to
IR [T . Bt rreean enn . s
fastiwn plfoclivyg €IC oaZ2he Viliins (17700) av ta th
[P YORRS —_ Y -~ H o : s T r oy, - . -v 9
Gt ac, smiilor prensrtion of Som~le3 In hish sntedes cculd

i oattoets satren foonoa

. 1.0 a v
o ritte of Yo

PR

2 - .
Ifforiite

Tamn S5 %
et \ ?

B -~ —a .y - S F Bl ol o~ A T~ Y~
cthlon caught oy savers) Qilfeoont o thal
it

- -



ino1egqs od3 ,8d2ixe oldsx xee eds s . - .- .12 1-.n:ly
03 %02 HORC 52 WIIPE31420t ARLAOVEEN & wvn canude Bipii BAWEGISED
erdd of 3ad3 bsiaeggus (RECL) amallfiv .dodso sl gsidoeils 210205}
biuwws sedodas dgld nl solems? o mgoidrogory 2silcar arld sabliuldool
anlumilde IgiL ol o3 avitianoe seol oxow geismel 21 besinlgye aod
6 m3Y polen BYowtdda qoz Higll edd 22 redgeut  Wqa¥? ods R
aolsmal modyw TRividas dadd 1o sxigla o celeme’ ands novs yeddong
«Iumtz 3duin dodse ni soavreiiib & (alysl 3ze ni bogeane od ddgim
90 nl glitew xez odd nt moldalrey Jawdes ns Deuvol (2221) sizzed
saboridne dnessililb fevoves wd uigues 22089s



L)
[#%]

L R L T e
- M s RPN

The results Ceoeribed ware hased on ona yesr of cortlinais
transing ol 1isecsts with a sin la 1i50t timoe “o3t calaulntions
weme nndz for all tha so2tias of adult mayfiles c2<ained at (ull
Lales .f fi:rtner scudies of tnis tyne are ¢ang, tne foiloring surrese
tiong sre madel

1. Thera chould ba several tra:s werking gl..ultanecusly
un’er .8 siniiar co-ditions as possibles This viil give lar2 e
beirs ¢l & s8pocios and reduce t':e s:mmling crrore

2¢ ‘‘hae 3tudy should ba oxten’ed ovar sevaril yoors so data can
ba usorl {or co parizons of nights fro: year to vzar as well as nights.
witnin yearse (his wiil allow te u~e of :ore péweirul statistical
tosts.

3« A selocte? Bp:ctes should be considered, racthwr than ~11
goacies of any ond rroune  Sorting tho thwusands ¢f delicals (34
mo i length) Sasafs glzi?-w3 from mil of the other i::sects in cach

day?'s cateh wns en overvhel :iny task.

be Guacerda 1iNta 8 surcested for sush &/t fnvenstieallion

on tle kasis ef 1te fellowing chuarastoristioss

ae Tk Waa rii~tively Lae nariclis 6f Loty poak

be It 15 reztily ptiracted to 1t N2,

Ce Y& f2 ernity Siativuis ey’ fro octhar irnact
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DOSYCLOTE a8 0L3iBlo elovents o ccrall oy o3 vwillfing Tontors
12 e oner cice of the nayliiias.

A aceount was glven of tho aquctiz awilrooowst, and of the
clineta o1 doiy weather collitics of W arca.

r.

A 1is0E tran was onornted fron

1957, at ~ull lale, in Falimzso and

geecica o Drihwrproptern worn can vt fa¢

. P . N -4 .
sudwaiy Of erinaen aa? posh enaranze povioe!
Y s e
followss
.. e a4 T e oty A = e . s o N ac- < r - b Rl
o 110 ovar Trernonee was (oo Jute 23 te vioaat 20,
e - N

Wity £Lo poak ol emersoneo fren July T Lo AL S

| 300 A CoRoenner vas il froa Do 01

to Gu .2 O

Sl oot Do s woo Sonn o 2% o Sgouts T
- -

floot punk po e T the eccan? moal

seriod essaiied Toon Iy 0O Do Al 24,

Canate rl~ilonee Tlapsenae en oo Juns 15 o July 24, with

the poah o povied ef o T feam Jivn 16 ) Juiv 1.

The Cxily eatoh was 4Tzt o ho dnmentaet el €0 atult pomulation

and a~tivitr, The erttoh wn3 onel
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Aralynis of thie effczt of eath weather factor on the ooturrcise

and abundance of a s»cias s mala mere difficult by the coploy Intore
action of =y ¢f rhe fartorc.

A comariscn o veachier cwelitiony on ninis ¢ tich and 1lor
loze catz2hi cf a sheclos shorad that mialxn and averave alr tomirie
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hip of log. catch to average alr temperature, incident radiation,

day rain, and night rain,

The relations

Figure 4.==
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catch to average air temperature, incident radiation,

The -relationship of log.
day rain, and night rain,

Figure 5.-=
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Figure 6.-- The relationship of ‘log. catch to average air Itemperatute. incident radiation,

day rain, and night rain.
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