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WORK PROJECT I~c~«4o Area Control* Irving Keises»s

The ©ummtion and ©raluation of area control studies on the island of
Lanaij*®** included in ta© Aps?tt«*rua©, 1953. quarterly raporto In that
fomentation, the history of all a cttalties relating to pratreatHKsnt maws*
*!?• f?*??1 °P?ratioa® ®*& post-treatasnt studies were reviewed to consider^
able fstail^ and fluctuations of adult fly populations assd changes in fruit
infestation indices in gmm vqtq presented* It was concluded that th© area
contjrol ©P«rations as performs* on Iami wo v©sy sucsfcasful in drastically
reducing adult f3y populations and fruit infestations, and that the ppoeectass
omployM say well serve as a guids for larg© geiala contjpol operations on th®

istould tJisy becon® j^cessai^^ becaose of tfte accidental iaferoduction
isrfco t&® contisssatl IMtd Sfctof the fly isrfco t&® contisssatal IMt®d

^^^, alao notQd <fc&at the JI®^®8Kranean f^uit f2y becaa® th© dominant
Sruit fly issfestiag gnem iajnadiately following t©i«aimtion of area control
operations, and that it w aiaps2?sedeKS ^ £♦ dgg§§l|^ appycodsnateOy fous?
BK>ntna later in most iastane©©* In iSm gmm area treated vtiAi aldrfja. th©
saas succession of the two species oecurrad m®n thou^i reinfestation me
dolayed s@7eral months due to the lack of a geara eyop following termination
of area control oporationa,

Buying the ?©porfc quarter, population studies were contiamed in son®
of the isore interesting areas on I^anaiy and gussa eolleetions \mre mad©
until activities were terminated on October 12, As will be discussed later,
these additional data were nsaodod to bring the area control studies to a
successful conclusion* They indicated that adult f3y populations and larval
infestations in th® gsma fit&t had ines'sassd all owe* the island, Kx®
succession of the fruit f3y sp^eies ^s also observed in greater detail in
most of the study envis'et

Tabl© 1 lists the adult J)<, dojgalis populations in Lanai City sine© th©
beginning of work there 3a October, 1949a In addition to th© tabulated
data? comts ware alao taken for the weeks ©nding October 5 and 12* 195X»
The latter resulted in indices of 2*0 and 1«9 females p®r trap day, respeetiw-
2y» It will b© not^l in table 1 that th© fly populations w©re similar during
October and earJy EJoTramber In 1949 aad 1950* The effectiiramsss of th© aroa
control oporations is readily apporant i?fe©n t!i9 December 194.9 and 1950
populations are eoisparsd, a»d 1^ coriparing tho populatioag for January and

February in 1950 and 1951« The comparatively low populations tdhich pre-
^vailed during the sianntsr of 1950 were atts&btttad to th© lack of guava da^iag
that particular periocU In 1951 aftier th® treatments were concludodj there

sufficient gu&ra for high jg» dorsaH l

Th© fact that oriental fruit f2y populations yeiaainaa wsxy low cougars
ti-g®2y for ss^eral »»nths dialing th© post-trsatment period does not indicate
that tiie area control operations sretainod their effectiveness that long, f
The Mediterranean fifuit fly's ability to infest the gusm indicated rather
definitely that residues lethal to fruit flies were ao longer present. T*
reasons uhy the oriental fSpuit fly failsd to develop are not apparent bu4
it say ha^a been related to the succession of parasites of the oriental 1
fly in the treated areas* Additional akv&lm woaLd te&va been rsqui^sd to

gist the Hill story regarding the insportanee of th© parasite



Table X> Weekly trap collections of adult

1949»51*
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Rising populations of the oriental fruit fly occurred duriag the end of

September aad th© beginning of October9 la 1951, and tgr that tin© th©
Mediterranean fruit fly had baeos© amah less abundant* The insraases in
numbers of th© oriental fruit Hy completed a loag cy«le of population
fluctuations of interest in th© Laaal eotpariHssnto Initially, populations
of Jk dorsalj.s w©re high froa October, 1949, to February^ 1950, because of
the presence of s&p© gaaa^a. They *r©re low from March through September,
1950, $£ther because of th© absence of guava or tfee tlma lag in aosraal

lation buildo-up0 Tbsy started to j?is® again during Octobar, 1950o IJhsn

area control measures ¥©?o applied the flios were drastically rsduced and

populations roas&insd at & vs?y Iw lo?rel th?ou^i Pbbsfuary, 195X* Th©g»e

no indication of Increas© until October of the currant

In previous sraports^ it has been not^d that an imres'so correlation

©sisted batwoen $&& percentage of feiffial© flies, and population increases in

Lanai City« That is areas such as Laaai City, ICausalapau villago and

lei, ^hich sG©m to attract flies, showed the highest percentages of nale

fli©e during periods vfam populations of both males aad femles ^sre p

atively hi^i presusably as a result of a general influx from the guava breed

ing areaao I^ior to smsh periods, the percentages of females Here always
higherj, indicating that the males live for a eomparti'Tely shorter period

of tires* Table 2 presents the u$3k3y percentages for Lami City and that

portion of the guara acreage originally t2?eatod with parathiono Only tha

data for July throisgh Septamber, 2951tf is presented, in order to eliminate

discrepancies that may have resulted from the prasenca of :n&thyl eugenol

traps prior to that period*

It is readily evident from table 2 that the percentages of feioales in

the guava areas ^@re sliailar and si^dileantly above 50% during July and the

first two tfseks in August, Durisg the weak ending August 17, hotmirer, tha

percentage of fisimle flies in Lanai City was 47*0 as compared with 64o4
for the wssk prer?iou3« The females constituted less than 50$ of the total
in lanai City through October 129 uhen studies were termissatedo During the

earns period, thsy ^ere abovo 50% in the guava areaso The following explanation
is offereds populations in Lanai City and other similar attractant areas

were mostly the result of flies \ihlch migrated in f^*om the guava breeding

areas* Evidently a significantly higher percentage of males than feseles

left the breeding

Table Z, Weekly variations in Hiale-fsmale ratios of adult IL dojggalig in

different ecological ©nvironraants^ Lanai, T9 TU9 1951e



Duriag the qisarter, laboratory«*poared flies \mre marked tfith various

colors aad released on different areas of Lanat, Previous studies with mal©

flies ooUeeted in the field bad ingie&tsd comparatively extensive fly move

ments on this island* These studies was1© repeated to determine ufcather th©

female fly sieves about as extensively as the isaleo It was necessary to uso

laboratory flies 3m order to have sufficient females* The results achieved

were similar to those of last year9 but in addition* lihoy pgpovlded the first

records of large-seale movement of female flies* Both aalos and females

were recovered in apprcctiioately equal Eusibsrs* Those released along the

northeast shoreline were recovered in the Burma Hoad guava areas and in

Kaumalapau village (a distance of apprcadmately 13 miles) o The flies
released in Lanai City ware not fonafi in other ©nvdrcasBntSo HoiFeirar^ those

released in the Burma Hoad gua^a areas tjqvq racoirered in Lanai City., tfeiuEalai

Gulch^ and at Kainealapau. vUlc^^ As discussed in previous reports, flies

appear to leave the guava areas to a greater extent than they do areas sooh

08 lanai City., Heztea the Ijnild-up of flies in the city is possible without

brosding in this area*

In previous studies on Oahu? marked females had loom released and later

recovered in the sas& area« The conclusion dra&n tuas that the femla

toads to remain in th© area t&ere s?©lsased, aid does not move about to any

great ©stent0 This earlier conclusion is probaKLy inqorrecto Massy marked

f©ml© flies were reeovered in traps located in th© areas where they w$re

released on Lanai* Housver9 ioark®d f eaale flies vere also found in

traps sax^* sdles

These movoittsnt studies should net be interpreted to man that flies

are constantly czoving long distances fron oas place to another,* Hoh©vq5?j,
it is extremely important to know that conjaratirraly large-scale movement
of flies talces placa* and that this miBt be taken into consideration ufcsn
promulgating quarantine restrictions assd area control schedules* It is
bellorod that JD^ dprsalis cotild ha^© been eliminated from the island of Lanal
if control operations were carried on for a sufficient period of time, and

if there were no reinfestation from t&e island of Maul (asadff possibly^ from

Molokai)«

Table 3 lists the infestation data from guava gathered 'tjeek2y, when
available 9 from the various gulehes treated with the different insecticideso
The number of parasites ©merging has also boon tabulated* The indices of
infestation have been computed for all data given in previous reports*
Originally all of the parasitisation tsas considered to be of J>g doraaliso
but recent joint studies carsded on "\sj the Biological Control and Area Control
projects have fcadicated that C^ q§BiM& is *&**<> parasitised by Opius spp<> osa

Jrom an econoaic standpoint^ ito& total aaanbei? of pups© racoverad is the
most important indesc for amLuatiasg effectiveness of control^ or th© status
of infestation in any particular ©nviromBanfe* It is not &!$>ortant whether
a larva develops^ Into aJDg dorss^ oy.C,, capitata adult or whether it is
parasitised by one of the opiines»-~tb© damage is dons* As mentionod above0
this is purely from an oconomie standpoiat* Gontiaued parasitisation snay
reduce infestations to loi^rer levels on lami, but whether or not these idll
1& bslcu levels of ©conoraic importance roxnains to be seen
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Table 3e««E>Ixtfastation data fron ueekly collections of ripe guava gathered from the various treatment areas* Lanai.
T. H., 1950-52*

lo Parathion

Gusts

collected

_ Ho.

30

35
US

159

369
237

230

96

98

254
279
im
73
115

47
29
17

42
49

124
332

128

409
161

293

grams

1,234
1^708
4*090
6,002
10,520

10,790

9,900

2,P636
7,597

8,278

6,436
2,353
5,642
2,126

1,332

822
2,466
3,232

8,619
7,484
5,500

8,108
23,587
10,036

20,413

KnoKfc period cf i

Initial

7/25/50
8/2/50
8/7/50
8/W5O
s/a/so
8/28/50
9/5/50
9/7/50
9A5/5O
9/22/50
9/28/50
LO/5/50
10/12/50
LO/19/50
LO/26/50
11A/50
11/8/50
I2A5/50
11/28/50
12/7/50
I2/13/5O
12/20/50
12/27/50

3/L0/51
3/17/51

IjaiiioQ 8 Numbs? of
Fisjal§/| pupa©

i reared,

8/23/50 78
9/5/50 16
9/5/50 18

9/l2/5q 33
9/18/5$ 240
9/25/5q 35
9/25/5q 33
9/25/5CS 16
10/2/5CS 36

3J0/l6/5q 303
1O/23/5C8 425
31/30/50] 440
11/13/50] 214
ll/2O/5q 389
13/20/53 307
n/27/5q 132
12/4/5q 38

12/12/50] 100
12/18/5® 30
i2/n/5q 3

0

0

1/22/531 2
2A5/53] 5
- J 0

3/29/53 5

26

5
5

12

41
9
17

1

10

74
145
130

57

112

113
58

9

35
5
0

0

0

0

0

0

0

droitata

0

0

0

0

14
0

0

0

2

33
28

8

3
1

11

4
2

3

15
0

0

0

1

2

0

3

ADtr LI S R E

Oo

Blaak

$

• ?

?

?

?

3
0

2

?

?

101

28

124
?

36

15
15
2

0

0

0

0

0

0

0

f

?

?

2

1

1

2

?

?

36

23

39

12

4
14
1

0

0

0

0

0

0

0

total

t
1

1

1

1

5
1

5

4
?

?

137

51
163

?

48
19

29

3
0

0

0

0

0

0

0

ABE, D (muribes?)
xts species

Red

S

1
?

?

?

0

0

0

0

?

?

n

1

7
?

0

0

0

0

0

0

0

0

0

0

0

O'

?
?

?

?

?

1

1

0

0

?

?

1

1

1

?

3
0

0

0

0

0

0

0

0

0

0

total

?

?

?

?

?

1

1

0

0

?

?

12

2

8
?

3
0

0

0

0

0

0

0

0

0

0

TOTAL

23
3
g

8

26
6
2

-4
€3
99

149
53

171
86

51
19

29

0

0

0

0

0

0

0

See end of table for fbc*ac&©s*
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Table 30~contfd

Ao Parathioa (conVd)

Gaava
collects^

284
319
482

411

109

175
82

254
130

265
387

519
Jk - M

646

345
478

348
124
37

124
80

177
206
298

146
333

. exam

15,480
19,364

33,537

33,103
10,121

10,660
6,408

14,630
8,392

14,063
22,623
33,596
39,322

19,762

24,693
5,676

5,245

1,955
6,719
f^317
7,967
8,193
12,446
5,876
15,876

Knoun p

Initial

1/

1/24/51
1/30/51
2/7/51
2A4/5I
2/28/51
3/20/51
3/29/51
4/4/51

4/10/51
4/18/51
4/24/51
5/2/51
5/9/51

5/15/51
5/23/51
6/4/51

6/14/51
7/3/51

7/10/51
7/19/51
7/25/51

8A0/5I
8/24/51
8/23/51

erioct of

2/

2/13/51
3/12/51
3/12/51
3/1/51
3/12/51
4/8/51
4/20/51
4/20/51
5A/51

5/II/53.

5/34/51
6/4/51

6/22/51
6/22/51
6/22/51

7/2/51
7/3I/5I
8/7/51
8/7/51
8/J8/51
8/28/51
9/13/51
9/28/51
10/8/51

'See end of table for footnotes*

2

35
IS

2

1

71

24
79

54
107
368

645
760

141
349
302

395
38

2a
78

158

95
138

76

109

dogsalia

0

7
1

0

0

34
5
0

19
11

10

46
65
16

50;

63
95;
22

98
23
62
32

28

26
12

Coni

A D

c

cagltate

1

27
16
1

0

13
8

47

14
27

109

255
206
31

13
18

3
1

12

3
3
0

3
1

3

TJLT

V

0

0

0

0

0

1

0

3

4
24
81

323
165
51
66

69
70
0

41
18

26

24
3S

Mil
IS

s

0*

0

0

0

0

0

0

0

1

4
16

95

105
91
26

33
37

33
8

28

9

17
10

17

9

23

REAR

t

total,

0

0

0

0

0

1

0

4
8

40

228

256

77

99
106

105.
17

69
27

43
34
55

35
41

ED

pastes

_JL_

0

0

0

0

0

0

0

0

0

0

7

9
5

4
7

34
13
0

4
1

1

3
12

2

2

znastes?)

0

0

0

0

0

0

0

0

2

1

8

4
1

1

11

12
10

0

6
2

4
3
4

2

1

Total

0

0

0

0

0

0

0

0

2
1

15

13
6

5
3J&

26
23

0

10

3

5
6
16

3

TOTAL

0

0

0

0

0

1

0

10

41

192

241
262
32

117
132

226
17

79
30

40

71

44
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DBS Saslsion plus sugas?

0

Jfaf

19
22

19
10

91

49
292

285
231
122

79
84

26
10

7
23

49
77

73
190

414
284

230

92
218

89

Sea m

Guam

oll®8t@d

810

1,010

700

360

4,780

2,280

13,267
18,373
12,871
7,286

4,393
4,196
1,106

425
198

851
3*970

6X3«D
5,811

15,762

31,664
24,849
17,155
8,221
18,626
7,257

Knotra pssdod of

infestation

Initial
1/

8/7/50
8/14/50
8/22/50
8/28/50
9/5/50
9A5/5O

9/23/30
9/28/50
10/5/50
20/22/50
10/19/50
10/26/50
H/l/50
32/&/50
13/15/50
n/28/50
t%/7/5Q
12/14/50
12/20/50
12/27/50
3/3/51
2/10/51
3/17/51
1/24/51
1/30/51
2/7/51

Final

a

CO

9/12/50
10/2/50
9/25/50

10/16/50
10/23/50
10/30/50
10/30/50
21/6/50
1V27/50
12/4/50
12/4/50
I2/4/5O
12/&/5O
1/3/51

•a

as

2/22/51
1/29/51
2/29/51
2/5/51

1/29/51
2/29/51
3/12/51

id of table for footnotes*

Shsnbe? of

ptspa©

0

0

0

2

91

19
148

202

195
259
232

119

224
52

32
26

32

0

1

136
155
90

3
5

44
53

dor^li

CO

<H>

1

12

2

44
43
43

42
22

52

19
7

1
21

*°

7

3
3
0

0

0

1

eapitata

««

0

41
5

11

32

13
18

7

0

0

0

7

21

3
S3

1

95
76

64
3
5

34
37

eont'd

ADDf LT S B E ARE D (numbs?)

Black

...

•CD

0

3
0
?

?

50

44

57

23

51
15
0

0

2

0

0

0

0

0

0

0

a

0

3
1
?

?

17

25
33
3
17

5
0

1

1
cm

«»

1

0

0

0

0

0

0

0

6

1

?

?

67
69
90

26

63
20

0

1

3

c»

1

0

0

. 0

0

0

0

1

J 0
i 0
i ^
! ?
i 2

3
2

0
4
1

0

0

0

0.

0

0

0

0

0

0

0

Reel
pr—

0

1

0

?

?

1

2

4
0

1

0

0

0

0

«

0

0

0

0

0

0

0

total

E»

<o

a

1

1

0

?

?

3
5
6
0

5
1

0

0

0
tat

tot

0

0

0

0

0

0

0

TOTAL

1 1
4
1

25
43
70

7A
9©
26

73
21

0

1

3
00

CD

1

0

0

0

0

0

0



Tabl©

C«~-DE? emulsion plus sugar

cqXjL©ot@oL

41
34
28
16
78

45
59

111

64
111

103
16

32

18

102

149
361

305
338
276

134

Wgt*

3,119
2,552

964
794

4?76S
3*005

1*729
6,407
4*196
5,358

4*905

964
567
397

4,054
5,216

11,433
12*720

12,701

10*519
6,889

(eoated)

Eac&m period of

&af©$t
initial

2/24/51
2/28/51
3/20/51
3/29/51
4/4/51
4/W51
4/24/51
5/2/5X
5/9/51
5/15/51
5/23/51
6/4/51
6/14/51
6/27/51
7/10/51
7/19/51
7/25/51
8/5/51
8/10/51
8/24/51
9/21/51

[Sinai ~
2/

3/12/51
3/22/51
4/8/51
A/8/51
4/27/51
5/13/51
5/11/51
6/4/51
6/4/51

6/12/51
6/22/51
6/^/51

7/2/51
7/23/51
8/7/51
8/33/51
8/18/51
8/28/51
9/13/51
9/28/51
10/8/51

Sea end of table for footnotes*

tatbey of

pupa©

reared„

87
130

79
12

61
65
78

633
248

168

323

55
112

50

121

151
224

129
222

279

313

dorsalls

1

0

0

0

0

3
0

30

21

18

i 29
20

32

10

36
45

53
27
81

94
66

- ^aftft'jsat^

74
80

64
n

34
39
30

351

39
56

5
1

0

1

5

14
24
8

10

10

0

jrfc8do

1 D IF:

V

1
0

0

0

0

2

16
95

58
30

20

9

52

15
21

18

44
20

34
75
54

r en 0
L» i D

0

0

0

0

2

2

3
52

50

16

15
5

17

7

18

19
33

19
26

55
70

REA

op

total,

1

0

0

0

2

4
19

147
108

46

35

U
69
22

39
37
82

39
60

130

124

RED < numbs?)
LOS

0

0

0

0

0

0

3
0

0

4
7

4
6
1

8

5
18
12

12

5
0

c

0

0

0

0

0

0

2

2

0

2

7

3

3
1

8

7
8

3
6

2

3

total

1

0

0

0

0

0 i

5 •!
2 !
0

6

u

9
2

16

12

26

15
18

7

3

jj

TOTAL

1

0

0

0

4
24
249
108

52

49
21

78
24.

55
49
log

54 -
78

137

127
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data In fcabla 3 ar© broken down to show the succession of species

In gua-pa from each of the treafcissnt areas* Xn each treatrasafc area,, th©

effect of iraataii&fct say fc© readily &ot®d by th© sharp reduction of iafosta^

tion in guaira, and by th© elimination of all species in this fruit duriag soma

weeks* Follcwixkg termination of area control activities' J3& capltata became
the dominant spacias eusd late? it was superseded bxJJg dorgalisa In the

acreage treated with pldxls, 'hc&gver, this su©e©ssioa liaa not be®n

A detailed 3ttsdy of the aldrin portion of t&.b2& 3 is of iafcsresto
ftast few w^elsly coll^ctioss of guava during the 1950-51 season iroro

?dit3 with C« &£$&*£&, later this species tias stjp©3?s3ded Isgr £s
during .ar©& eon-^ol operp.tionsff total &s?uit fly infestation

i t ^ dS &££ i t th
f g pff &s? fly infestation

dropped to m&o in most ?rs©^3j ^adjSa 3i!2&£3£ai. again rettrmad as the doiaiaasri
species affcer control op^raf£c&s la^d -been concluded* T^©s^e was no a^ailabl®

2»ip® gsaw duriag tAa.suBr®? of 1950 d«e to the 1949**50 drought oa Jm®±«

It appeals, on the basis of Iftese sfcndi©g<ri, that in areas t^he?© tharo ±b

little or no host sequenee, as on Uwsd, C_o cap|tata is th© fi?st specie©
to infest goava* vhen hoots boconKt a<vail&.1blev asm tliat it is

fid "fo J

The following summary of population studios on Lassai nsgr bs of interests

Tlie begiraaing of a general D» ctoraalig population increase nas noted

on Lanai dtciag tho last half of September, 1951, and the first half of

October* A similar population increase bad alao bsea zsotad in October of

1949 aad in October of 195O<»

Poptalations %sqspq at low Xer^als dtsring 1&& &vm&r of 1950 because of 220

gaam a^ailabl© for byeedisig* %om?®r9 th© 1m do^fgllsg pop£Lations

duving the ettaassr of; 1951^ iihsn host fruits wqjp© avsdlabi3»etf tsTSp© ehs© to

failtire of this d>5?ei©s to Foeatablish i*fes©lf diarlzsg the
the t©3^ralnatiosj. of area eo&ta)!

5a. capitata ^^as alvtays the first spacsies to iajfoat gua^a folle^ixig

control operations ewan isban infestation was delaysd several x&csactha baeaus©

of the abssnee of £jaava fsfttit in asms

p ^y csarlasd f3.i®s •trsro x'QcoTSz^sd in gg

lure traps aa far &s appjfOExlEQt&ly 13 »il®s £rosi the pcisxb of iheir liberation
on Lanaio %id®nt3y tha fcraale mores about to sn (Extent aorsps&able to that

t/hich had previously boon de^Gn£;.ti»a"ueci fes* th«3 realsso Tfe© 1951

studios with sales eonfi^sa oi>d &tx$og1£x$& the iiic^esssnt data gathered azsd

on in 195O»

Studies on the island of Ietsai were Gcmi&a&6& in October9 1949$ azal

terminated in October, 1953U Tb^sy sho'j©d that the fly affiigr ba concentrated

in certain £s?uit a^d shelter tree areas, and that they saslfclply ia th®

gulches assd then move iato tliese attoiction eaatersa Popw3jation

u©re demonstrated to be directly co2T©latsd with the presets® oa? absesss® of

rips guava on Lazmj.^ and net sigDlfleaDtly ^rfLth "variations of tjIzsS,, rain ca?

3t to



low Xgws1s9 providi&g' a fcasla for the utilisation of sirallaap

on the miialaad of t&® U3xJ.t$d Stat-^a^ &ould they he nacsasary

Th® a?90*olts Indicated thit epafilsation of the o^lsatal feait f3y oa

is entirely possil:l©> :?^ psiafesfeitlon fr-o«a m2.g$i?;or&ag islands wsald not

The losg dlstane'3 mo-re^e^; of ±h® £1? that "sjas demonstrated should

as a g?apblc gssasipXe o? tbs diff:icalti©« tl^-o xnigfet »

in attempts to slilmiua'te a szzm&ttly ±so3£.K®& crlenbal faralt fly




