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e -, - " INTRODUCTION-

‘;_ v it is fg‘;eneraniy- believed that earwigs were ihtroduced into St. John's,
!"{ewfound'land\during _therearly i94bs either in shipments of lumber from ,
Briti’sh Columbia'or by British naval ships dur‘ing the seoond Nor]d ‘War. Not.
Ce  yntil 1962 d1d the populatwn reach alarming pr0port1ons in one partlcular

,section of the city, poss1b1y caused by an unusua]ly mild winter

' . -
i v -
-

- -

<

S The obaect of the study was to dist‘over how~f\ar earw1gs have spread 1n

h

» " - St, John' S,- where the heav1est 1nfestat1ons are and to investigate the 11fe

/ [}

< h1stor / and/compare 1t with that in other parts of  the world It was. further

/

1ntended to compare the’ frequency of the two forms of ma]es with that found

’ elsewhere

LAY
\ L

D'istribution and Spread - ‘ TR l, L
SR ' S - ¢

The European earw1g is natwe throughout Europe and western Asia and

possxb‘ly in northern Africa. It has been 1ntroduced 1nto East Afr1ca, thé
East Indies, New Zealand Tasmama, Austraha and more recently into North

A_mer1ca. It was f1rst noted in Seattle, Washington in 1907 (Crumb et. al.

1941?. » I ol 3 o

R though posseésing we]l deve]oped wmgs, the earwig rare'l_y fHes.

. nocturna] 'insect it hides anywhere by day and as a result may be carned

’.\-p e . : . i - - 3

Its method of spread reHes almost entire]y on transportat'lon by man. Being a

T

P
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g o

e | long distances: Ships' cargoes are often 1nfested espec1a11y 1umber or-

1

.‘ﬂowers‘.‘ Earvngs have been known to be transported long d1stances in

BRI b’und'les of newspapers, the luggage ?f' tra\gele s, packages ancf- _crates of .
| ﬁ—.jmerchandi’se», by automobiles and even in mailecﬁett’ers. DY
. - . K . ’ a
.A’Seas'ona_l History . - . o S :t . :
~ R R
There are six stagesa in the 1ife cycle of the’ European earmg - -
egg, four nymphal “instars and adu]t y The life span of the fema]e is
slightly longer than that of the male, both 1iving approx1mate1y one yé% "}‘ ,
. » Y
Eggs are usda]ly laid in the soil dt a depth of 2 - 3‘1nches In
the fall, fema]es, usual]y accompanied by a ma'le, enter the’ soﬂ to |
excavate a nests The eggs (40 - 90) are laid in the cav1ty during the
fa1'| or early spr1ng The ma]e is ev1cted from ‘the nest just pr1or' to ,
~ovi pos1t1on. 'The female protects and cares for the eggs and the young
until -the nymphs: are ready to leave the nest< - Coe "
A . '

/)
' l})A L;\a ‘ -
1 i - ’ ‘ N .
“"\ Hatching takes place somet1me in sprmg, nymphs appearmg on the sur- .

face a short. whﬂe later to search for the1r own food durmg‘th’e night
. Some females re- -enter the. soil to depos1t a second batch of eggs, thﬁse
hatching 1Jn .the early part of the summer. Adults frOm the f1 rst br‘ood
appe.ar.'_ihrlmid‘-s'umer“, O:du'l ts from the second‘ brood in 1ate Sl:mner.,~ , o

-

.“:.FU
A
o

v

S C ol e
s ) ‘?ﬂ.
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’

e ' The earw1g is ommvorous, although most of the food 1s derived from )

. r ‘
3 - « [
i - . . .

o+ Food habits and Economic importance - v .-

\

o I'_ :1 : ’ . q

. .
.. ]

S [
plant sources Most of the food is dead= when eaten _yét the earwlb }s

also. known to be predaceous on smaller msects, Sp1ders and mite

\
food mc'ludes '|1chens, mos

and flowers “'Under adverse ( nditions 1t sometlmes ddsplays cann'lbah.sm

L

.
P . ] ’

Plant .

grasses various cerea]s, fru1t vegetab]es

Economca'l]y the ear g is capab]e of causmg serwus damage to crops

‘a

yet se]dom does (Crpmb et. al 1941) It has come mto prommence ’

largely as aqhousehold pest in re51dent1a] d1str1cts rather than as an

n 1mportant crop pest The presence of earw1gs in large numbers does not

necessarﬂy resu]t in injury to crops. Ih fact, some wgskers ‘think the

earmg §s somewhat benefima] because of its predatory habits (Brmdley

r

© 1918, ° Maclagan 1932) ' Cl .

T, S I L N
Control " S k' o . ! ‘

e, [ f
The European earwig can usually be contro]led by annual apphcations
of var1ous chemicals, by remova] trappmg, or a combinatwn of both.

B1o]ogica] control attemp,ts have been mostly unsuccessful (At ell 1927,
Thompson 1928, Crumb et. al 1941). Lt \

©

..“
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i Or%gin'of the rame =~ . - e ¢

4 . - . \
2 . . . . B ' s ‘ ¢ -t

' . ’ . '
& L

-

The” name "eérwig"‘is derived from the Anglo-Saxon word "earwicga"
;e , . . ;

NI q % ) .
meaning "ear creature". Many variations exist: "ohrw?nn"or "ohrbohrer"

. ) T . . ° “ , ,
(German) meaning "ear worm" or "ear borer¥; "oorworm" (Dutch), "ormask" -
(Swedish), "gusano'de1 oido" (Spanish),. "verme aur1colare“ (Ita11an),

all meaning "ear worm"; "OPeHIV]St" (DaHISh) mean1ng “ear’fw1ster"

o 1 i

"perce-oreille" (French) amda"fur‘a'chr'e;lhas','-| (Portuguese) meaning

"pigrce-ean" (Fu[ton 1924 a). s .

~

. It has also been Suggested that the ‘word "earw1g may ha;e arisen ":,

5 /_—

from the -word "earw1ng", referr1ng to the aur1cuiar shape of the h1nd- }

. o _ .
2 . N B Y '
* . . 1
- a
B

. wings. - o . A
o - oY : " T C ‘ : o
° ) 9(’ o ‘. o -

T The popular superst1t10n that earwigs crawl into the ear and bore

i

into the brain 1s without foundatlon, although it 1s true that the

<

human,ear canaﬂ-appropr1ate1y accomodates the th1gmotact1c response

. “
e . o -

characteristic of the insect. :

s
®
o L -
'
- .
2 ¢ . o s
«
¢ <
g o ' ! 4
1 ' f
< ﬁ T
0.
i - .
i
-]
[ & .
.~ 3 @ d
. 3 ) L 41 I
. N £, '
1 - _ L. . .
- . ¢
- - . . e
]
-
-0 4 4
. '
?
5.
" ' [ o > - .
[ I § . 2 . o . ¥
- et ¢ o
I} a ' ' ‘.
" A 5 t e
. u L4 -
- - Y
ry N b N b ;



5

v'_“ ’

MATERIALS ANDhETHQD% ;

.
~ . o N s A

'Collecting sites C

Twenty- -five coT]ecting sites were selected w1th1n the city§11m1ts
of St. Jdohn's. These sites were chosen partly through 1nformat1on supf%__f_'
: plied bx a local pest control company and partly through 1nformat10n re-
ce1ved froom.St. John s residents. The distance between the most easter]y C .
" and wester1§ sites was 6 7 km.3 between the most norther]y and souther]y
s1tes< 3} 2 . (F1g 1)

7"

These sites were usuaTIy standard-size domestic c1ty Tots, grass-
. covered conta1n1ng var1ous trees and usual]y a number of f]ower beds
and garden sheds. Two traps per site were placed against houses, sheds ‘
or treEsP tn flower beds, in hedges{ near fences or wherever a-suitable'

location could be found. They were periodically moved from'placefto ,
{ 'pTace_within the.site, depending upon the rate of capture.
. % -
",k(ﬁ Collections were made from July -to September, 1970; - May to October \
'1971; and JuTy to September 1972 Traps were checked about twice a :

week depending upon the weather o 3

¢ .

' 1: The traps were constructed of two grooved boards he]d together by
metal corners and heavy eTast1c bands. ‘The top piece measured 304 x 90
X 20 mm., the bottom p1ece~330 x 90 X 20”mm. Grooves 6 x 10 mm.’were

:cut in both top and bottom p1eces w1th 10 mm. spacing between the grooves
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g o

" An air vent 12 x 6 mm. was cut perpendicular to the grooves in the bottom

.piece to allow for adequate ventilation of the trap (Fig. 2).' L ¢

1

€ a
!

The traps were desighed to accommodate the well-known nocturnal and

thigmotactic habits of the earwig. Most earwig activity takes place during

the night, ea]wigs showing little activity throughout the da&. The grooves =

allow adequat freedom gf movement- of thekearwig's-dorso-ventrally flattened
body, yet were we]]—cornered‘for their thigmqtactic behavior. The effective-

ness of this trap for capturing earwigs has been well documented, (Crumb a

et. al.(1941); Morris (1965); Barnes (1946))sbut the firslt. record of its use is "

unknoan. . . - .
' The trap3°were usually get at the base. of a- tree or shrub at an i ﬁk%,
ang]e of 30° to the ground é:ée‘traps were laid on the surface of the’

“ground in flower beds but aga1n were ra1sed at one_ end on small stones

Traps were concealed as much as possible to prevent-any humdn dlsturbance.

(Fig. 3).

T

’

Caution had-to be taken removfng the-trap from its place to avoid

.the escape or fa]llhg out of captured earwigs. Once picked up and the .

~elastic bands removed, the trap was inverted over a plastic bag, the two

halves qu1ck1y separated, then v1gorous1y shaken unt11 all earwigs had

'9f been transferred to the plastic: bag. (Fig. 4). These were appropr1ate1y )

-
~n -

labelled and tied off for transportation'haek to the laboratory. After-the

!

samp1es were ana]yzed they were placed in 80% ethyl’ a]coho] for preser-

vation and storage )

7
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* In 1970 ‘an attempt was made to determine ‘the effect of’ ba1t1ng traps
Peanutﬂgutter, a known earwig attractant (Crumb et al. (1941); Morris ,
(1965))Lwas smeared in the grooves at e1ther end of one of the two traps PO

at-each co11ect1ng site.

Sample analysis . ;} _
_ Before attempting to sort ‘the samp]es, earw1gs were . anaesthetized '
by introducing a ball. of cotton- wool soaked in ethy] acetate into the

p]astic bag, ‘

Adult earwigs are easily sexed prlmarlly by the shape of the for-
‘ceps - the heavily sclerot1zed plhcers at the posterior end of the body

~ which are character1st1c.of the order.é (F1g. 5)

Adu1t fema]es are character1zed by very 11tt]e curvature of the
'forceps The d1morphlsm in forceps deve]opment amongst male earwigs has |
. been well- documented (Crumb et a] (194]) DJakanov (]925) Hux]ey
(]527))l Two d1st1nct forms are‘ex1dent the short forceps form or forma
: rachx]ab1a (Semenov Tian-Shansky, ]910), and the Iong forceps form or
forma macrolab1a (Semenov Tian- Shansky, ]910) Other authors have re- -,
:? ferred to them as "low" and "high” ma1es respective]y (Bateson and

Brindley (]892);‘Sopp (1904)).

The shape of the forceps cou]d not be used as a differentiating‘
characteristic for nymphs because externa1 d1morph1sm is not evident
unt1]~the adult stage is reached. Dissectlon wou]d probab]y have. been

‘L . y

.\/ 1









of 11tt1e va]ue due to undeve]op@d reproduct1ve organs For this reason

nymphal earwigs. were not sexed but only sorted 1nto 1nstars.

" Table 1 - . L [
N . . _;F' ome )

4 F
© . -

cniterfon - first instar “Sécond instdr third instar ~ fourth instar -
L Vo S e e T

R ¢uv.,. :, ,," . .,'_.
-antennal o ) Lo _ . R - . .
segments g 8 . <10 n 12
. W R 0 , - ) ”
. bodyulength ] P . '
(inm.). -, 42 - . 6.0 9.0 9.0 -11.0
head width - - - . oo
(in m.) ‘ 009 % - . ]-1 . ; ]‘-5.. . ]-9
" wing pads- ' none T " none ~ evident

.y
g

Table 1 Characters usedhin'distinguishing nymphal instars. Number of
,antennal segments due to Crumb, Bénn & E1de (1941)J Henson
(1947); Lhoste (1942) Body Tength due to Crumb &t "al. (1941)

. Head width, due to Crumb et.-al. (1941), Henson (1947) Evidenée
o —'of wing pads due toJ rurib et. al. {1941). L |

P‘_

‘The'critenia for ditferentiating nymphal instane'ake given in Tabie 1.+
: TN
The antennae of F. aur1cu1aria are similar to those of other 1nsects having v

a basal Jo1nt ar scape, ‘a small ped1ce1 and a varying number of Joints in

the f]agel]um, depend1ng upon the 1nstar. The nymphag lnstars cou]d ‘be

N - B - L e
N « M
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P

»

dffferentiatedkby the differing number of flagellar joints, the number
being'easi1y determined under a stereomicroscope. The number of-anten- ~

nal’joints.in each instar is shown in Table 1.

' ' o The .body length (exc]ud1ng antennae and forceps) was dbterm1ned by
. measur1ng from the anter1or marg1n of the labrum to the 6;s;er1or marg1n " v
* .of the 1ast abdomipal segment. Measurements were made to the fearest

0.5 mm. using a ruler under'a stereomicroscope.
[ 4

In determining head width, the distance between the epicranial bor<
. ders was measured to the nearest 0.5 nm. using a plastic ruler under-a
stereomicroscope.

The appearance of wing pads was. used as an extra cr1ter10n for
Co : different1ating between late third and ear]y fourth 1nstars. Only on

the 1atter are wing pads evident ﬁf .

-."h“‘~ w

! :
e e, y

............ o . * Since the ‘danger ex1sted of IOSt lor broken off antennal joints, the °

segments of both antennae were counted,. and a1ong W1th body 1en§th and.

n

head width measurements, nymphal instar differentiat1on was cons1dered

reliable.

’
- [

. Captune < recapture experiment

N

_Within 1ocation one, an attempt was made to study the movement of in-

‘e

dividual earw1gs by using marked 1nd1v1duals.* Th1rty-three traps were

set W1th1n a grass-covered area, 30 5x 23 m., which was bounded on its.



]5 : . - ’VI. . ‘ ! A ‘ . .

north and south sides by a double }pw of trees'and shrubs, the ﬁ1ants in

» each row being 6.1 m. apart and alternately spaced.in the two' rows - kFig.-G)

. e )

! Eleven traps were placed against these trees and shrubs along
' the northern end southern sides at an angle of-30° to.the ground, and eleven
traps were placed similarly dn the ground midway between the‘tﬁo double

" vows of trees and shrubs. (Fig. 7)

Marks were placed on earwigs on the left end right forceps and
| “on.the pronotum. The forceps were chosen because of their heavj]&—sé1ero-‘~'
tized;natd?é and both forceps and pronotum for their prominent position

and ease of mark appfication and recognition,

[

Fifty adult males and fifty adult females vere individua11j
, marked. To obta1n fifty different marks for each sex, three colours were
, usedE wh1te,-orange and pvrp]e. Parap]ast(R) I was used for wh1te, para-
' plast coloured with oilrr"ed'O2 for orange, paraplast coloured with basic

3

fuchsin for the purple mark, (see Tab1e 2) Testor's pa1nt, nail p011sh

~and :pronotal notch1ng (Gangwere et. al. 1964) proved unsuccessfu1

— : . ¥

"1 Mfd. by Sherwood Medical Ig;:}%rjes, Bridgeton, Missouri.

2M¢d. by Matheson Coleman & Bell, Norwood, dhio. N

3 Mfd. by The British Drug Houses (Canada) Ltd., Toronto, 0ntar10.~ "

- a . . .
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. Site 1, Sgptember 1971,
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Table 2 - y

: ‘ 4 .

S Male h o Female ' -

No. 1f.rf:pro. No. 1f.rf.pro. ~ No. 1f. rf. pro. No. 1f. rf. pro.

1 W~ - 26 -P P 51 W - - ‘76 - P P
2 - W = 27 PP P 52 - W - -77 P P P -
3 - - W 8PP W 53- - W 78P.P ’
4 W0 - 20PFP.0 54 W 0 - 79 P P 0

5 W - 0 30 PO W 5 W < 0 8 P 0 W

6 WP - 31 PW- 0 5 W P - 8 P W 0

7 W-.P 32PO0 0O 57W - P 8 P.0 0

8 WW -.30 - - 58 W W ~- 8 0 =~ -

9 W - W 34 -0 - 59 W - W 8 - 0 -
10 - W W .3 - 0 60~ W W .8 - - .0
N W W W 36 0W - 61 W W W 8 0 W -

12 WW 0 37 0- W '62W W .0 8 0 - W

13 WW P 38 0P - 63W W P 8 0. P -~ -
4 WO W 39 0.-:P 64 W 0 W 89 0 - p
15 W0 .P 40 00 - 65 W, 0 P -9 0 0. -

16 WP 0° 41 0- 0 66 W P O 91,0 - O

17 P - - 42 -0 0 6 P - - 92 - 0 0

18 - P - 43 00 0 68 - P - 93 0 0 0 -
19 -- P 44 00 W 69 - - P 9 0 0 W
20 P W - 45 00 P 7WMP W - 950 0 P

21 P - W 4 0W 0 TP - W 9 0 W 0

22 PO - 47 .0 W WM 72 P 0 - 97 0 W W

22 P- 0 48 0P O 73°P - 0 98 0 P 0

24°P P - 49 0P W' 74P P - 99 0P W

P- P 5 0 W P 75 P 0-W P

25. - P 100

N @*

JSummary of marking scheme used in experimeni; with individually marked earwigs.

Key: 1f = left fofceps, rf = r'i‘g_g\j fqrceps,;pbo = pronotum, W = white mark
(paraplast), O = orange mark (paraplast plus oil red 0), P = purple
‘mark (paraplast plus basic;.*i‘fuchsin); - = no mark at.this site.

. {
e . - ' ) L.
LY : " . .
. . ® ac . "



kY

: mark by pickmg it up with a pair of forceps. - ‘ o

.,/.

Earwigs were anaesthetized using ethyl ether and p'laced under a stereo-

~nncroscope for marking. Marking so1uti\on\)s when he“é\fed' were easi 1y appl‘ied
-using fine di ssecting probes. The mark, cooling in a few seconds, was’

approxmately 1T mm. in diameter. Caution had to be taken to prevent the

markmg material from runmng down' and hardemng into the gemta] and thora--

cic regions, h1nder1ng natural activity. Earwigs were captured and marked

-.the same da_y .and released the following day.

Each trap was checked three times. ' The first check was spread over

'in one day

i * ¢

_Checking of the traps involved emptying the traps into a plastic

, bucket the tdp of which was lined with a one inch ring of Tang]efoot(R)1

to prevent any escape Each 1nd1\ndual adult was c105ely 1nspected for any

4
H

1 Mrd. by The Tanglefoot Company, Grand Rapids, Michigan, U.S.A.

Y

' three days, the second check spread over two, and the final check was done -
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RESULTS -
Complete analyses of samples from 13 co]lecting sites May to October,
1971 and.for 3 sites July to September, 1972 are given in Appendix A. The -
other 12 sites yielded 1nsufficient numbers and were not further considered

Street addresses of 51tes used are listed in Appendix B.

‘j; Table 3 presents numbers of the nymphal and adult 1nstars, as percent—

T

~ ages of total nymphs and adults and also total \numbers” on the various sampling oo

_ dates from. 51te 1 for l97l, Fig. 8 shows the seasonal peaks of -the four

nymphal stages "The’ seasonal history was also determined using,average trap

catches for each instar, the -same general picture being obtained.
@

. For convenience in graphing the percent instars are used in-Fig.-B(

,'given in Table 3.

-~

In early,spring at 51te 1 only adults were taken, most of which were
3

4 males The proportion of males fell from mid- May to mid- June and none-

were caught between June 25 and July 27 eXCept for two taken on July 14;
the possible reason for their accurrence s discussed later " After August -

4 the proportion of males fluctuates about 50%, -actual percentages are

f

Nymphs - first appeared at site 1 on June 8 and were almost al]'ih the.

: first instar (Fig. & and'Table 3). One week later females made up a

, higher proportioﬁ of the reduced total catch of adults. Similar'data are

given from sites 4 and 5 in Tables 4 -and 5 respectively

Peaks of abundance for 3 collecting sites are presented in Table 6.‘ of the

_other 51tes studied only 4 and 5 provided sufficiently large samples to .
"._sperqit graphical representation. (Fig. 8). Since the date of -

. . -
i . B . -
A ) L . . = .
2 ' L
B . .
< ' ~
.
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Table 3

Numbers of nymphs and adults as percentages of -total nymphs and adults

°

«

respectively in samples taken on various dates in 1971. from site 1. .

Total nymphs

Date. | . Nymphs . Total Adults otal
1971 1 2 3 "4 |nymphd "M F adults| and adults
CMay 17| - | - | - 1000000  1]ses.19|aie | 27] 28
May -18-20%% - - | - 0]9.5] 9. | 85| 85
June 1-3%*% - - 0| 72.59] 27.41 | 135 | 135
June 8 ° B7.65| 2.35] - | - 85| 40.59{ 59.41 | 170 { 255
J June 16  BB.60| 41.40f - | - | 715/12.12| 87.88 | 33| 748
June 21 | 6796 92.95/ 0.09] - | 2126| 2.13| 97.87 |- 47 | 2173
June 25 3.9 88.21/'8.30] ~ - [ 1145/ 0 |100.00| 68| 1213
July: 1 |0.39 37.18[62.43| - | 4137\ 0 [100.00 | 49.| 4186
©t July 6 0.04/ 15.41|8h.55| - | 2777] © {100.00 | 20 | 2797
July 14" ' 0.21] 7.98/86.88| -4.9324802| 7.14| 92.86 | 28 |24830
© July 20 0.66{ 8.25/60.59| 30.50{10592| 0 100.00 | 16 |10608 |
July 22 0.87| 4.55/41.20| 53.38] 5888/ O  [100.00 [ -19 | 5907
July 27 |0.59] " 2.16/21.32| ‘75.93] 7279| O ' |100.00 | 13| 7292
Aug. 4 0.50|. 3.98| 9.74{. 85.78| 3215| 50.33| 49.67 | 761 | 3976
' _ “Aug. 12 |-0.87| 10.53]30.51) 58.08) 6225| 58.28| 41.72 {1817 | 8042. ,
. Aug. 20 |0.54 13.4041.00.45.06/ 4656| 59.18| 40,82 {1602 | 6258
Aug. 29 - 0.30{11.08| 88.62| 677|58.79|41.21 | 182 | 859 .
Oct. 15 = | 0.67] 4.1} 95.22| 1191| 45.71| 54.29 [2131 | 3322
* The period May 14 - 17 includes 3 sampling days: May 14, 15,.17.

o ** The period May 18 - 20 includes
. _%%* The period June 1’ - 3 includes

2 sampling days: May 18, 20. .

2 sampling days: June 1, 3.

*4% This value is not included in Fig. 8

A

g

See exp] apat"jbr’r .in text.



)

Fig..8 ' Seasonal peaks of the four nymphal stages at

~

~ [

site 1, May to August 1971;" o
site 4, June to September 1971; - -
site 5, June to September 1971;

site 1, May to August 1972.
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c ‘ ! o ;rable 5 7
Nu_r_ﬁi)ers of nym'p'hs and adults as percenta‘gés of tota].'ny}nphs'and aduTts
‘respectively in samples taken on various détés, in 1971 from site'5.
Date . ) ®  Nymphs ’:ﬂ ' '_:Total ’%u]ts “Total Total nymphs ~
197+ 1 o 2 3 4 nymphs M F adults and adults
' Juné 22 35.93 36.95 26.60 :0.49 . 203 <0 _ 100 1 204
June 24 27.78 36.11 36.11 O . 36 0 6 0 ' 36
MMy 1 2,73 42.73 " 53.64 0.9] 1M0. o 0 o0~ 10,
July 13 1,282 49.36 * 47.44 “1.92 156 0 0. 0. 156
Julyl6 0 40.00 60.00 0 io ‘o 0. 0 10
July21, 0 “8.82 79.41 11.76 34 0 0 0 34

Aug. 6 3,55 15.23 19.29 61.93 - 197 - 43.33  56.67 30 . 227

Aug. 12 0 0 '60.00 40.00 - 5 50.00 - 50.00 12 . 17
Mug.19 0 - 0 0 0 . 0 75.00° 25.00 4 - .4
Aug.27 0 0  0°.100.000( 1 ‘o ‘0 0 1.
Sept2 0 000 00 0 0 50.000 50.00 4 - 4
“ ¥ ‘ . . ‘ N \ '
.Septi7 0 0 ., 0 " 100.00 9 30.38 . 66.62 32 4
) 0.
\a < o
.\ - " "".
- L. ;‘ “.l
_' \.’ ‘:\.¢‘ . .
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, the peak was determined by examination of traps, it was estimated as
the date midway between the trap examination before the apparent peak

" and that after (Tables 3, 4, 5).
" An estimate of the average duration of the four nymphal instars for
,:sites 1, 4 and 5 1s.presented in Table 7. These-estimates were obtained )
J trom Tab18s 3 through 6. Because of the lack of an adult peak. the .average - .
duration of the fourth instar was determined: by calcu]atlmg the days be- R

_tween the appearance of the first fourth 1nstars and the first apprec1ab1e

appearance of adults, excludlng the two anomalous appearances discussed.

~ Table 6 e
Summary of dates of peaks of abundance for the four nymphal 1nstars at
sites 1, 4 and 5 for 1971. ’ B

. Instar 1 - 2 " 3. 4 E
Site 1. June 7 June 21’ July 14 © August 4 .
Site 4 June 20  * June 26 - July 21 August 12
Site 5 June 20 July 8 July 22 August 7 .
| .0 % Table 7

‘ Sunnmry of est1mates 'of the average 1nstar duratlon (in days) of the four
nymphal instars at sites 1, 4 and 5 for 1971,

Instar 1 2 - 3 4 Total nymphal duration*
‘sitely; 14 - 23 2 2 - 19
; Site a’/ 6 . 25 22 22 T8

Site5 - 18’ 14 7, 17 - 66

B
f

* It must be noted that the average duration of the first instar 1s subJect to

-»error because of the varying number of days they might remain 1n the nest before“_

-emerging o ; " o _ . ‘

v

il
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As a result of this estimation the total nymphal period given in Table 7
is' greater than the actual.nunber of*days between June 8 and August 4, 1971.

A.statistical,analysis_of the data given in Table 7 showed no sidnifi-
cant difference between the estimates of the average durations of the nymphal

instars for the three c011ect1ng sites given (caléﬁ]ated F3 8 value 2.01,

Table 8).
, > . Table 8

Table of analysis of variance on average instar durat1on of the four .
1nstars at sites 1, 4 and 5 for 197]

T

Source, . d. f. M.S.  calc. F. tab. F. (.05)

bétheen 3 B3I 201 407
within 8 21.41 .
total 1

To conpare the.total nympha[ life of the first and sqpond broqu:at
g site’l, the‘nunber of days between the peaks.of the first and second broods
of the four nymphal instars was'calculated fnbm fab]e 3. 'These results are

| :\ pnesented in Table 9, The decreasing interval between'the'beaks for the '
two broods 1ndicates a shorter nymphal instar duration for the second brood

than the first.

»

Resu]ts of trap catches from site 1'for 1972 are presented in Tab]e 10 i

Peaks of abundance for the third and fourth 1nstars ‘were on July ll and
August 5 respectiye]y._Est1mates of the average instar ddration\for third . :

and’fourth'instans were 25 and 22 days respectively. Abundance peaks and

estimates of the average instar duration for first and second instars are not ", .-~

%

A
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Table 9

¥

$hows peaks of abundance for the various nymphal 1n$fars for both first —

and second broods from site L1 for 1971.

, .
. .
\ . ‘ '
. ' . .

'..Instar Peak of abundance Peak of abundance Days difference
" 2nd brood - * 1st brood N
1 oy 2 . - June 7 ° 45 ,
m Aue. 20 :_ ' “Jdune 21 - ..+ B9
1 Aug. 20 -~ Cduly 14 . - 36

v Aug. 29 - : . Aug. 4 . - ' . ‘25

+

. ' LN ' T i "v'.
L * No/discernible peak but it should be noted that first instar- nymphs can

/

be found throughout the samp]ing per1od also it 1s d1ff1cu1t to estimate

Y

: the t1me the first instar leaves the nest

@
v

available due to the trapsAnot being_laid,unt{1 Jq]} 7, 1972.

Rates of. deve1qpment for 1971 and 1972 were compared at site 1 by
compar1ng numbers of the various instars as. percentages of total nymphs for '
eomperab]e periods for the two years. The data are given in Table 11.

..Stat1et1ca1 anelyses showed no significant differences between rates of
eevelopmént‘for second, . third and fourth festaré for the two years; indi- o
cating a high degree of sim11ar1ty between years (ca]cuiated t va]ues-or',

1.55,. 0.69. 0t88, 14 d. f. for second, third and fourth 1nstars,

" respectively). . : ) o - | -
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" Table 10 -
Numbers of nymﬁﬁs ahd adults as pércentaggé of total nymphs and adults

respectiQer in -samples taken on various dates in 1972 from site 1.

Date Nymphs - ~ Total ' Adults ~ Total Total nymphs.
1972 1 2 3 4 nymphs’ J adults and adults

-

|

F
“July 1 9.09 83.64 7.27 55 0 . 55
July 14 - 6.67 60.00 33.33 15 o0 o o s
July 20° o 4;.961 56.10: 41 01 0 N
v 2143 7667 S20010 0 2 212
Aug. 4 0.64 O 1090 88.46 . . 156 23.08 76.92 13 - - 169 L
Aug. 15 0.50 9.00  6.50 84.00 200 ~ 50.85 49.15 177 ’3?}‘ -

© o of=

Q o o o©

Aug. 24 O 2.3 18.60 79.07 172 59.14 40.86 186 - 358 -
Aug. 29 0 4.39 20.18 '75,44 114 51.12 48.88 .178 - 292
Sept.15 0.38. 0.38 -13.53 85.71 . 266  48.20 51.80 334 ' 600

« . . o
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N ," S Table 110 .

L] i

" A comparison of rates of deve]ppmént for- three nymphal irstars for 1971

‘

and 1972 at site 1. Values given are numbers of the various instars as
percentages of total nymphs. '

-

time - instar ‘1 -instar 2 instar 3 : “instar ‘4

dAntervai- [ 197t" 1972. 19m 1972 | 2971 1972 | 1971 . 1972

Caly 61| v. 0 {151 9.09 | 8455 8364 | 0 7.2

Jily 14 |No comparison | 7.98  6.67 -| 86.88 '60.00 | 4.03 .33.33

July 20 made 3 "8.25 .0 60.59 -43.90.-] 30.50 © 56.10
Jly 27-28finsufficient | 2.06  1.90 | 21.32 2183 | 75.93 76.67 |

 Pug. 4 numbers ’3.58 0 | 9.74 710.90 i'8§178{ 88.46.

Mug. 12-15| ‘collected. .{10.54  9.00 | 30.51 6.50 | 58.08 84.00

Aug. 20 | , 13.40 2.3 | 41.00 18.60 | 45.06 -79.07

Aug. 29 | - | 030 439 | .08 2.8 | 8862 75.44

| | t = 1.55 t =0.693. , - t=0.88

AN Af=C dfosle

e .
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. ‘Table .12, _
. Average daﬂy trap catches for 1971 for thirteén collecting sites 'in'

- -
o

. St. J'ohn'g. - -
S]'te "Totalze_arwigs " Total opportunities* , average daﬂjr

captured ' S trap catch

1 seew - 6% 140,94
2 304 S ) '“"'12.57,.
'3 noo o R
4 759 - S8 c27m
é,‘ ' o % ., 3246
& 2 22.46
oy e 12 o 63.25°
| 8 a1 IR T ’ »lal.az |
9 i B A 92,50
“10 s s n.73.
. 492 - B T - R
12 a3 EERTE o 20.88 ’
Bt oW T 0. "
-‘To.ta15"'.9;5 572 . g4 - 10690 - -
ok Tota’ll oppor_tuﬁii,gi‘es is thg product of the number of traps at:the .
¢ 1oc§tipn and the number' of ;days.sa;np]ed.- o ‘ '
' . N
A k2 * L
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“Trap catches
The average daily trap catches in 1971 for 13 St. Jéhn's‘;ites'are
given in Table 12 and illustrated in Fig. 9. A statistical: comparison

yielded a chi square value of 778.244 (12 d.f.) indicating high]} signifi- -
| ; e O

—————— e

. cant differeénces between the sites (P Z_ 0.01).

1”“ . Average cqtthes per trap for fortnightly périodS"for éight sités -

’ fro% June 15 to September 15, 1971 are given in Table 13.. An analysis of
variance showed that significant differénces existed for the trap catches

bet&een sites- - '(F7 a0 = 10.49; Table 14). A

& . . ,”

1.

C Table 13 -

)

- Fortnfght]y averagé trap catches for 8 sites at St. John's dur{ng;the

.

‘. period June 15 to September 15, 1971. . .

. Date : | " Sites | o
- 1971 ‘ 1 2 . 3 4 5 - 8. . 10 13

| . j .
June 15-30 | 86.12 .| 0.50 | O 3.00 60.00 |. 0.50 0 1.00

Jul} 1-15 | 363.29 -| 8.25 |20.00{16.75 | 66.50 |‘ 1.50 | 0 | 0.50

‘Ju1# 16-31. | 208.83 | 7.75 | 1.83}129.25! 7.33 | 7.33 | 37.50{10.25
‘Aug] 1-15 | 158.13 |30.00 | 3.75| 22.75|61.00 | 19.00 | 1.67/38.50 .
AugI 16-31 | 93.65 | 4.75 | 1.50] 0.75] 1.25 | 2.75 .| 33.50( 3.00

T , - :
-Sep?..]-]S 135.07, . 17.00 | 2.50f 3.50| 2.00 | 15.00. 5.00} 0.50

&y




Tab]e ‘14

‘ .
1]

Tab]e of ana]ys1s of variance on fortnight]y average trap catches for .

8 sites at St. John's durlng the period June 15 to September, 1971

© Source . d.f. M.s. .~ calc. F value Tab. F value (.05) -
"1 between 7 .. 1952587 - .10.49 2.8
} ” within 40 ' 1 860.57 : N
\A “total 47 . -

_e\ ) The average daily ‘trap catches for_sitepl'for 1971 and‘i972 are

‘given in Tables 15 and 16. cn%'square tests:jielded values of .3292.15
(23Ld.f.) for 1971,and’,125.35 (8 d.f.).sfor 1972, indicating highly
significant differences between days for both years for trap catches

over the-sampling period. ‘

7 Individual trap counts were made at site-1 on July 6 and October
15, 19%31. Resu]ts aredgrven in Tab]e 7. A comparison of mean trap
catches for these two days showed a,s1gn1f1cant difference

2T o(t = 3 661;.° 30 d.f. XP < 0 05)

A comparison of meah number per trap per day at sites 1, 5 and 9

: for 1971 and 1972 is given in Table 18, There was a significantly

lower mean in: 1972 than in 1971 only at site 1.
.t . ¢

The average trap catch for the 13 St. John' s 1ocat1ons 1n 1971 are
ﬂ]ustrated in Figs 10, 11 and 12 in which the width of the bars 1s pro-
| portiona} to the. 1nterva1 between setting and examination of the traps‘

The resu]ts generally 1nd1cate that a larger time 1nterva] between sampling
periodé produced a larger average trap catch ’
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‘Table® 15

¥

%

,The'average“daily trap catches at_stte l_duriﬁg May td.obtdber, 1971. .

No.traps checked Total ‘earwigs capt. Average trap catch
May, 18, 15 32 .26 - 0.8
May 17,18,20 48 87 1.8
June 1 " 16 18 738
June 3 - 16 ) 17 ' 1.06 ..
June 8 S [ 255 15.94° -
June 16 16 - , 748 46.75
June 21 16 - 21wy 135.81
. June 25 6. 1213 75.81
S duly 1 167 e ‘4 186" 261.63
wly 6 A6 2797 17481~
July 14 . 38 24 830 653.02
July-20" 38 10 608 279.16
duly 22 .38 5 907 155.45
July 27 38 - 729 191.89 *
Aug. & . 38. ) 3’973' 104.63.
 Aug. 12 38 : 8 042 211.63
‘Aug. 20 38 i 6 258. 164.68
" Aug: 29 38 859 22.61
Sept. 7 18 , 1390 77.22 "
Sept.- 8 6 1 596 266.00
sept. 9 9 1 643 182.56
Sept.10 22 1 296 . 58.91
© Sept.11. 2 - 997 190.64
Sept.15 58 v, 3322 :57.28
636 89 636 - x 14o.§4*_
C a2 = 3202, 15 (23 d.f.)

*Th1s figure is mean average trap catch determined from total earwigs captured
and - total opportunities and is used as the expected va1ue for the chi-square
test ' - ... . ‘.'q. . o @ - . oo _ﬁ “,p - .

ok



Table -16
o Average daily trap catches at site 1,'Jhly'to,Septémber,.1912.

o
’

_Daté .+ No. trap#ﬂif - Total earwigs Average trap

-

‘checked - - captured € citch ,
July: 11 10 s T om0 0 7
uly 14 1[I |- T us0
July 20 10 B ) R 410
~July 28 . S0 22 - 21.20
Mug. 4 0 169 16,90
Aug. 15. - &10°. - oam © 3170
Aug. 24 10 358 . 35.80
Aug. 29 . =10 ST 29.20

* Sept.15. <. 10 - 600 - 60.00 : . .
K ep ’ \\;\\\: M . N ,... ©

‘,' . . . . . ,-" . “‘_‘.
90 / 72m9 - - X =23.54%

A\

. .ot . . : ) . ..- . oL
. T o5 =7125.35; (8 d.f.) .
1 o . | o, ) //f-

: ' ‘ A Lok
* * Not the gfithmetic mean, Ihis.figﬁre is mean average trap catch -
-~ ﬂdeter@ined from total earwigs captured and tota]'oppbftUnities_and

is used as the expected vé]ue in the chi-square test.
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. &~ 36 ' .
1 . :; ’ , "
;‘ o Table 17 ‘
Individual trap counts foﬁ éjte\i for July~6 and 0ctober'1§; 1971.

. C

CoF
-
3

A July 6 i , S { Octbber .]5 ) L

- Trap no. No. eqrwigsféaudht ' Trapvﬁo. - ﬁoﬁ earwigs caﬁght

v Co 69 PO T
2 a1 P S L
3 207 ol 3 L. 49
.4 £ 520 - 4 .50
5 SRR [ N s 21 ¢
6 SRS I B 6 .. - 18
S 7 - . w0, - F T
T T o - I
Lo 9 S - H A R e 1
el 10 o a0 o p o
\1;159 TR B 1, . 83
" 23 2811 S N R S, |
SURRRT7 S NR } ' T A §
S L R |-+ S IR S : B
.26 0 - 407, AR /T
27, . 302 - S R Y -
) ) . e o . R CoL .
Xpo=ias 0 Ry =.31.000 \
/*‘-"—“,‘" < o - ‘
;i - o .
. ‘ / b'!f{ ‘ o

oo
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o IR Table 18 - " ’
-4 0! . ‘ ' , ' ' . < !
. : Comparison of average trap catches for sites 1, 5 and' 9 for |
¢ : | -+ 1971 and *1972. | '
: : L 9N w72, ‘
" U R = 14094 ‘X = 23:54 .

X = . 32.46. X = 6.30 .
o i t=-1.39
_ dufy =16 °°
n = 13 m =5

ot , T ) o
X = 92,50~ “ X = 66.70 o
L . t=_0.86
L 0 .. df.= 9
n = 6 . n= 5§
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~ The effectiveness of baiting traps was checked dur1ng 1970, At sin~“
sites one of two traps was’ balted with peanut butter smeared in the _
grooves at one end of the trap " The resu;ts are g1ven 1n Table 19. A
1 matched pair. design comparrsoﬁ’“f trap catches for.baited vs.” non- ba1ted

traps did not indicate any -significant differences between them (t =

1.819; d. f. = 18; P > 0.05). This appears surpr1swng in view of the apparent K
" large differences 1n site 1 and the matter needs further 1nvest1gatlon. '

. Table 19 | :
Site Baited;traps _Non-baited traps
IR T (2
I [ S s
Ty | 26
A TP R AN
T R 7 |
2 Nt e e
4 1 T

T 1

t -

The resu1ts of.ba1ted vs non- ba1ted traps at six St. John S s1tes dur1ng

o

. 1970. Va]ues are total earwigs aught per trap

A . ‘ - .
P T . - A
. ] .
. - M . ’
. . . "
- * .

o N .
. -
. .
. P



’.F8 1 va]ue of 4, 03 (Table 22). . These data indicate that the proportlon

42

" Proportions of. the sexes

-

The sex ratios of earwigs at thirteen~$t. John's Tocations are presen-

ted in Table 20. A chi square value of 20.3485 (12 d.f.; P > 0.05)

was obtained using 50% as the expected value. This wouid indicate that

Tthe sex rat1o did not.vary s1gn1f1cant1y in the 13 locat1ons nor differ

sign1f1cant1y from 1 :

Tab1e 21 compares the sex.ratio of new adu]ts on comparab1e samp11ng

”, dates at site 1 for 1971 and 1972 An ana]ysis of var1ance yielded an

" of the sexes of new adu]ts d1d not yary between years.

<

The overall proportion of the sexes remained remarkab]y constant at B

site 1in 1971 and 1972. These figures were determined as percentages

of tota] “adults captured for the comp]ete sampllng period, and are presen- .

~ ted in Table 23.

'Male d1morphism . - ~', o

The heavi]y-sc]erotized terminal forceps of adult earw1gs are thought
‘to serve a var1ety of purposes. in- combat and bopulation (Lhoste 1942),

in hold1ng food (Gr1mes et. al 1969), and as weapons of defense (Fulton t

1924) : It has also been suggested that they are used to facil1tate the

. fo]d1ng of the wings after f]ight (Cruib et. al*“r94l) Nynne-Edwards

(1962) suggests that. larger forceps elevate the social status of an 1nd1-

. yidual male Nymphs and adu]t fema]es are monomorphic, with @ normal di-.

<

str1but1on-over the who]e range of their forceps ]ength (Diakonov 1925)

&

- ' M -
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Table 20 -

Sex ratios at 13 collecting sites at St. Johin's during 1971.

]

Site ‘ Totai Jadu]ts collected Total M Perceni: M |
1. 7182 3724, . 51.85
| s . 5;? 55.79 .
w9 ez
3% - W 47.22 .
: S . -
83 . - - B A
93 .83 . 56.99
vooooms T T 84783
S s [ ST
20 w1 '

W ®. N N N A W N

| | 52,62
o e 8B 7065
nooo w0 a | 56,76
-2 . IRL KR 8 52.73.. .

13 126 . 8 61,90

Total " 879% 458
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Table 21 . L

. A companson of the sex ratios of new adu]ts for five comparab]e sampHng

dates in 1971 and 1972 at site 1. Values given are percent males.

.sa_mpli."g date | . %, rﬁales o T

| o B R R -
Mgt ' a3 70
Mugi12-15 L 58.14 50.84 B

Mg.20-24 . seo 5913 v

Ag.29. o7 e -5LI2 J
Sept. 16 - 0ct.15 . - r .. .. 4560 ' . 48.20

Table 22

-Table of "analysis ‘of variance for a comparison of the sex ratios of new

~ adul ts for five compérab'le sémb'l.ing dates in 1971 and 1972 at site 1..

" Source " duf. . M. S. Calc: F value | Tab. F value (.05) ‘ ,;
between . 1 ° 21.88 4,03 .+ *239.00 | :
‘within 8 - 88.29 | ' '
. ‘total 9
. s
Table ‘23 o 1., ’

Overall proportions of: the sexes at site 1 for 197] and ]972

Year . Total adults ~ Total males'  Percent ma]es
1911, 7182 3724 ~ '51.85
1972 .0 . 890 .. . 457:%. .7 5134

-
i
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. . The ex‘istence of two types of males distinguished by d'lfferent force()s
1ength was first clearly demonstrated by Bateson & Br'md]ey (1892) Var1ous C
' terms have been applied to these two formS' “Tow and h1gh" (Bateson &\Br1jnd- |
ley 1892),' "forma brachylabia and forma macrolab1a“ (D1akonov 1925); -
Stephens (1835) described the species Forficu]a forcipata to-include ‘ther

) form w1th 1ong forceps, but th1s has not been accepted by 1ater author1t1es .
" (Burr 1911) In th1s thes1s the* wﬂ] be referred to as "short and long"
" . forms, as in Bea]] (1932). ' '

Bateson & Brindley (1892) deﬁned the short form as those w1th a,

7

forceps length of 5 m. or 'Iess, the long form as having forceps 7 mm. or :
', llonger, and the 1ntermed1ate forms in between Diakonov (1925) cons1dered'
the 1nd1V1dua'ls up to 5 mm. as the short form and those beg1nn1 ng with
-5 nm.‘ upwards as the 1ong form. Th1s tends to overest1mate the long form

frequency because it includes the 1ntermed1ate forms Data on d1morph1sm ’

:

collected from St. John's was determined by simple inSpectwn Interme-

- ‘diate forms were segregated by considenng curvature rather than the ‘1ength

of the forceps Because of the re]ative'l_y' small numbers of intermediate v

0

forms the error in arb1trarﬂy ass1gmng the - 1ntermed1ate forms is not
i -

) cons1dered s1'gn1f1cant C,

The va]ues for three sites’ m St._John sin 1971 and 1972 (s1teé 1
5, 9) are shown 1n Table-24. There are n¢ sigmficant differences be-
‘tween sites or years 1n th1s case (F3 2 = 8. 82; Table 25). The highest '
short ]ong ratio was found at St John S during 1971 when 92 05% of " “.

4589 adult males had hort forcepé e oon e
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.‘,I

A comparrson of the proportions of short males 1n the 13 sites
in St. John s for 1971 is given in Tab]e 26, wh1ch y1e1ds 'X,Z- 46.0225 '
(12 d.f.), s1gn1f1cant at p<£.0.05.

‘. i A

L

Comparieon of the proportions of long and short me]’es in the
o". 'three sites whi'_ch were sampled in both 1971"and'19'72' shows no s{g'- >
' hi.fica'nt ‘differences (Tables 24 and .:26). Thus, the significant ‘dif-‘f:l‘
ferences for 13 sites in 1971 are probably-attributable to thé larger

number of sites, from a lapger area. - - s

. The local short - 1ong maTe rat1o is usua'l]y h1gh1y 'in favour of
the short male. Locat1on 13 was the only exception to this where
long males were more numerdus. Locations 1 through 12 showed no s1gni-
f1cant d1fferences for short - long ratio ('X? = 19, 1451 17 d. f., '.
' 1ns1gnif1cant at P > 0.06); when location 13 was 1nc1uded the d'if-

ference became sign'lficant Attempts to exp1a1n this difference are '

-made be'l ow. “ : b
. U Table 26 T
Percent ma]es with short forceps - of tota] adult ma]es captured-
for three co11ect1ng sites for 1971 -and 1972. L
. Year . Sitel ©  site5, - Sited
1971 - 94.90 ’ 74.29 - 84,51
1972 - . - 70.46 - . 85.71 > 73.05

A ‘ .
. . .
. o [
/-.\ : . -t - . N
' . . .
- . LN . Lot ..
. .
s . N .
. . [
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v ° T
F','_ - 4 o - . A K ¢
S 4 47
¢ [ ' A
-~
v . Table 25 - I

Table of ana1y51s of var1ance for percent males with short: forceps of
. ' tota] adu]t mles cqptured for ~three co]'lectmg §ites for 1971 and 1972,

7 +
L

- Source '_ .' d.f. ‘M.S., - Cale. F value tab.‘F‘ va]ue (.08) - j.
between . 2 1004 . 8.8 - - 1916
_within .. 3 -88.56 I
Ctotal .5 _ . T

. Tab'le 26 ' e

‘\-.\ ’ : 7,
- K

Percent ma1es mth short forceps of tota] adu'lt males captured for 13'
a2 R co]'lectmg sites for -1971.-

PO S

o . -

Site Total’,ma]e captures " Total] short - . %.,sho'rt,

- ..:‘ 1 o7 3728, - -3 s'sL ‘o 94,90
N B3 . .. a7 .. gs.B
3 - 9 A (K
) - 7o 70,
50 35 MR S 7429
N 53 . e T 9.5
7 55 4 T <7 a7 74857
8. S o40- LT _3 09000
- 9 B I+ S S - X R

&
-
o

_ G 65 . T To.s 56 , . 8615
AR | EEVARRT | I R T
I CTR - R - SR /9 T S
13 .18 [ < . 2| B
¢

Totals - ,4589 . 4224 . " g2.05%

L e o~ a

to

’ Not the arithmetic mean Th1s f'rgure is total short as a percentage of .
' tota] and is used as the expected value for the chi-squared test

M b . I I3
[ ' '. . N . R
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2), Earwig # 1 was recaptured approx1mate1y 10 m, from the re]ease:p01nt,

}

- where’ n =

Qapture ;-recapture-experimgntS'

.
- | 5

both of which were males (earw1gs #1. and 38 see mark1ng scheme in Tab]e

" earwig # 38 about T2 m. away .

¥

Recaptures were made from trap

7 and 9 Sept., the second on 10 an
1971.
. and'662 on the third. Theé two reca

-"*the first occasion. -~ ¢

S - TO‘calculate-the total populat
Lincoln (1930): .
* Total populat1on +0

e second. sample ¥ tota

R
c e . ' " r
tota] number of 1nd1v1

number’ marked and r - = total recap

Three'popu]ation estimates vere made, one after each samp]ing period

These:resu]ts are g1ven in Tab]e 27.

h1gh the est1mates for the three s

: creaSe from September to October.

d1scussed 1ater
I

I

4

Only two of the 100 marked adults that were released were recaptured

~
*

s on three occa51pns the f1rst on 6,.

d 11 Sept and the th1rd on 15 Oct.

Total recaptures were 4629 on the first occasion,. 2293 on the second

ptures .of marked 1nsects.were made on.
/ - . . hY 'ﬂA
. s

T

ion from the simple index used by

r1gInal number marked

1 recaptured

duals 1n the second s%mple,,

n

tures. - S A
K q ’

A]though popu]at1on est1mates seem .

amp]ing periods 1nd1cate a marked de-

e
An exp]anat1on for this' decrease 1s

tOta-] .‘ o :,.'. .

. = total -

1
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A

<September ‘and October 1971 - ."
. 1971

o ag-sité 1..

hd ’

-

Population
4

“estimation
N

"Popdlatibn density

. 2
- per m”

1.) Sept. 7, 8, 9
2.) Sept. 10, T1
3.) Oct. 15

231 450
. 229300,

. -
*
66 200 - - -
‘ » . u .
"
L4
b .
-
o
‘
-
s
‘ ',
.
.
\ - “- bd . .
\“‘ '
- . .
1] . “l ,
'
)

324.61.
321.60
92.85 -
w0 -_’;(. '
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DISCUSSION

*

. (Crumb_et.a]., 1941; worthington 1926; Fulton 1924a;‘§tearns 19233
Gibson 1924; Jones 1917; Glendenning 1953; Guppy 1947; Beall 1932;,?
Atwell 1927; Muggeridge 1927; Coyne ]928; Trehernef1923).

g

The eggs hatch at various t1mes during the spring. Beall (1932)
’ suggests that so11 drainage fiay affect the time of hatch:;g Water
would tend to be retained onileveI ground-but to drain away from steep

banks. Pro]onged submergence- of eggs would probab]y s]ow.development;

N*tf“it did not destroy'them. Another“important factor affecting hatching

time mtght be temperature - above and in the ground (Atwe]1'1927).'

- Coyne (1928)suggests that there may be up ‘to two months variation in

The seasonal history of the,earwig'has been described from many areas .

1ncubat1on time of eggs laid.on opposite sides of the same bu11d1ng, egys’

~.
depos1ted on the southern exposure hatchlng more quickly than those on

" the northern. Eggs 1aid in shady places are retarded in their deve1op- ’

ment (Fulton 1924 a).

iThe'most important tactor‘affecting hatchingztime‘ds the date of -

: oviposition- In the fall males and-females enter the soﬁl tOgether to .-
excavate their nest (Crumb et a1 1941; worth1ngton ‘192635 Fulton 1924a,..
Jones 1917) The time of ov1pos1t1on depends in part, upon ‘when the

— adu]ts excavated the nest'which in turn depends upon weather cond1t10ns

in the'fall H1bernat1on may be delayed by pro]onged warmth in the fall..

The 1ncubat1on period of the eggs var1es with the temperature of the lo-“

\1 cat1on and the depth of the eggs in the soil. Crumb et.al. (1941) found

? H
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the average incubation’pertod,to-be 72.8 days'in Waehiﬁ§§on.’ﬂ.c. |
Eggs may be laid in the fall (Fu]tbn 1924a Jones 1917 Coyne’ 1928

\ Treherne 1923) or 1n the spr1ng (Crumb et.al. 1941, G]endenning 1953; \
worthhngton 1926) Ove;;1nter1ng is e1ther in the’ egg or the adult. Seldon
do nymphs overw1nter a]though the occasiona1 fourth 1nstar nymph” can be
- found ear]y in spr1ng whether or not it passed the wihter in a. ce]] of
‘its own or’ with adu]ts was not determ1ned It would .be d1ff1cu1t to de- :
termine when 1t hatched by counting, back through instars as instar durat1on
'would have been affected by climate.. It may have. overwintered as a founth
instar'nymph without mouiting at'all Even 1n 1ate fall some fourth 1nstar

nymphs are fOUnd ayd probab1y overw1nter in this stage, 1f they surv1ve

the winter at all,

Seasona] History in St. John's
0 . . 0 “

( N .' . o .. R
Because of the 1arge numbers, collected from site-l the data from
'this site are used to determ1ne the local, seasona] h1stony of the earwig.”
' Var1at1qns of the seasona] h15tory in the other 12 SItes are probab]y stight;

) it 1s doubtful whether c11mat1c conditions vary s1gn1f1cant1y w1th1n the

~'St. John's area. R A .' g ‘ B C

~ One fourth instar was taken from site 1 on May 14, 1971 It should *
also be noted that approx1mate1y one th1rd of the total sample taken from :
s1te 1 on October 15 were fourth 1nstar nymphs. It is probable that many '

of :these died, but perhaps a few surv1ve the w1nter beneath the. so11
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If the eggs are laid in the fall, the fema]e must remain active to

care for and tend them, s1nce fungal 1nfect1ons deve]op in eqggs- wh1ch are

not 11cked by the female. The female usua]%y ev1cts the ma]e 1mmed1ate1y

after oviposition, so if fa11 ov1pos1t1on were the ru]e a high proport1on

. of males 1n trap. catches at this’ time wou]d be expected ‘The data from

: L :
s1te 1 for October 15, 1971 indicate that males and fema]es occur in approxi-

' mate]y equal numbers ‘This suggests -that approximately- equal numbers have

. 'entered the so11 and have remained there. o :

If the eggs are laid in the spr1ng, both male and female 11ve in the

- nest together through the co]d months of December, January and February, '

lprobab]y in a state of ré]at1ve qu1escence .Once. the eggs are-1a1d the male .

,'1s ev1cted and must surV1ve on his own. The data from May 14 to June 1, 19-

-

e 71-1nd1cate a preponderapce of males,,suggest1ng that the eggs have been

laid in the spring.and the males evicted from the nest, while the females

‘remain’in the so6il with the eggs or the first-instar'nymphs.~”~ .

-~ -
-

some disagreement whether. or not it is the rule rathef than the exception

_ acknow]edge the existence of this second brood although there seems to be -

After—the fema]es have appeared on the.surface w1th the nymphs, they

'nﬂy re-enter the so11 to depoS1t a second batch of eggs. Most workers,

(Guppy 1947). Fulton (1924a). claims that the females die before the first . - -
brood has matured f they do not re-enter the so\] to ov1pos1t It is
also poss1ble that the second brood of -any glven year 1s the progeny of

the prev1ous~year S second brood which has ov1p051ted for the f1rst time;

¥ . P}
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this- 1mp11es that a number of nymphs overwinter and become adult 1n the ;-
_ spring. More work is needed in this area to- determ1ne the dynam1cs of d
- the second b’ood, Most workers thRink that a vary1ng percentage of over-
wintered_females re-enter_the soilfto oviposit imﬁediatelx after the s
first brood'has 1ef€ the;nest (Crumbaet'al 1941; NorthingtonlIQZSS Glen-
.'denn1ng 1953 Atwell 1927)}.- The data from Tab]e 3 substant1ate th1s be-

v

cause smaller numbers- of each 1nstar were- found in the second brood ‘than |

‘ the f1rst

* i ’

There.1s cons1derab1e evidence of a second brood from the data

given in Fig. 8 where two’ peaks of abundance for 1nstars II IJI and

)Iv occur. The absencekof'a second,peak for the f1rst 1nstar 1s’probab1y "
dueftO'their'remaining in the nest until the-ttrst mou]tn but may also

. be. due to the extreme1y 1arge samples taken throughout the summer,,but

it shou]d be noted that f1rst 1nstars were captured r1ght through the ~

A}

‘ samp1ing period. -

Second peaks for instars\}};andgllf, shown in Fig. 8 for siterl"
' -coinc1de, th1s is probab]y due to the overlap of instars in any samp]e.

“The ex1stence of the second brood is also ev1dent 1n the data g1ven for“

' s1tes 4 and 5 for 1971 although 1t is not as d1st1nct ‘as the data from'

‘

’ site 1 for 1971 (Fig. 8)

The consp1cuous absence of fema]es Jdn ear]y spring 1s explained
[} o -

'by their rema1n1ng in the nest to. care for the eggs or young 'The
'occasional fema]e is found on the surface; these probab]y Taid no eqgs -
;. at a]1 or. "have left the. nest in: seaﬁgh of food for the brood (Fu]ton 1924a)
o ) } N

.
. .5 . B
- -’ * L
. - oot ’
v - . . ' L
- 2 ’ . R . -~
- . . ~ ' s .

a . - .
-8 . A , ’
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The appearance of young in late spring is accompanied by an increase -

in the number of feniaies. These females have emerged from the nest with their

'

young and may re-enter the-soil to oviposit again while the males have’

‘reached the end of their 1ife span and are dying off rapidly. Adult females

~ are taken re’gu'lar]y' during'the summer as they emer-ge from their nests with

o

.their second brood, some of them still. containing eggs 1n various stages o
of deve]opment Maies are tota'l]y absent until the new adults appear in

‘1ate sunmer. One ‘exception to th'lS was found on July 14; 1971 when two

adult males ‘were taken. These probably became adu]t early. .

- t+,

The four nymphal instars overiap widely and there is no sudden dis-

appearance of any one instar before the’ appearance of another % Each 1nstar

5

reaches its peak and declines as the fol]owing 1nstar 1ncreases Nymphs '

of al] 1nstars can be found throughout the 1ater part of the summer. This
is explained byﬂvariations 1n-t1me of hatching _Wh'le, in turn, depends ° . .

-~ primarily on climatic conditions, and the existence of .the second brood.

The average instar duration, detenmned from the peaks . of abundance,
d'Id hot vary 51gnificant1y between sites 1 4'and'5 for 1971, It shou]d
be noted that the average duration of the first 1nstai‘ is somewhat subject

to obs\ervationa] error because of the varying number of days they might.

remain 1n the nest before emerging ‘The consistency ‘of the. duration of

each instar between 51tes is probably due to the relativer constant cli-~

' 'matic conditions within such a small geographica] area. Variations in

. the time of peaks of abundance for the various n_ympha] 1nstars depend on - '

't;‘/ .‘



55"' ) - . .X I'.

the conditions that.affect'both time of oviposition'and the incubation
period of the eggs, as. we]l as cl1mat1c cond1tions dur1ng nympha]

i deve10pment

The seasona]'hjstories described from British Columbia (Giendennjng
" 1953), thefnorthwestern United States (Fulton 1924a), and Engiand’5
’(Brind]ey ]9]4), are génera]ly simi]ar. H1bernat1on takes place in the
fal] and winter, eggs are la1d in.very, ear]y spr1ng, hatching takes |

p]ace in.March or April, and new adults-appear‘1n June.

In St.’ John' S, a]] the stages occur somewhat later because Gf the
co]der w1nter and shorter spr1ng and summer. A]though time of ovi- - -
p051t1on was not- determ1ned, it is presumed that eggs are laid around
the ‘end of March and hatch usua]]y around ear]y June. New adu]ts appear’
" in early August | Because of the early autumn frost it seems 11ke1y that
many earw1gs, espec1a1]y the second brood die before reachlng matur1ty
It seems then that ]ocal climatic cond1t1ons exert a control]ing effect
prevent1ng excess1ve numbers of earwigs being produced unlike the mT]der :

c]1mates of Br1t1sh Co]umb1a, Eng]and and the northwestern Un1ted States

a

' Trap catches .

£

“The- resu]ts shown in Table 12 1nd1cate 51gn1f1cant d1fferences for
the average trap catches between the 13 st. John s s1tes for 1971. The .
: h1ghest average trap catch'was recorded at;s1te 1 ) Th1s s1te has been
descr1bed under “Materials and’ Methods" It 1is bounded on its western N
side by an. old cemetery As prev1ously ment1oned earwigs’ main mode of

- d1spersa1 is transportat1on by man, and it seems quite conce1vab1e that’
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- ‘earw1gs have been brought “into the cemetery in flowers for many years and. -
- have eventua]]y spread to swte 1. Other sites that showed " re]at1ve1y
h1gh average trap catches were most]y in areas of the c1ty where earwigs
' .were first 1ntroduced Although all ‘13 sites were generally similar, slight
d1fferences in c]1mat1c cond1t1ons, nature of the soil, owner S act1v1ty ‘and ,

-

in elevation cou]d affect earwig populat1ons and- act1v1ty.
The differences between days in trap catches at site 1 fbr bgth'1971'
: \} (Tab]e 15) and 1972 (Tab1e 16) are strongly 1nf1uenced by the seasonal
\ hlstory of the earwig. In ear]y sprlng catches ConSlSt ‘mainly of adu]t
. ma]es, surv1vors from the previous year, which have been ejected by'the'
fema]es who remaln 1n the nest to. tend the eggs or-young. Trap catches
m1ght be expected to'be hlgher once the nymphs leave the nests and to 1n-
crease thoughout theasummer until the new adu]ts begin hibernat1ng 1p the
fa]] »~ This progressuve 1ncrease is’ not evident from the data/given
Trap catches are hlghest durlng July when weather cond1t1ons are optlmal

LA

The trap catch is 1nf]uenced by the. act1v1ty of the 1nsect which 1s -
affected by both 1ts‘d1urna1 cyc]e ‘and. weather Southwood (1966) suggests
that trap catch’ can- a]so be 1nf]uenced by the stage of the animal, al- "
vthough there is no part1cp]ar ev1dence to support the suggest1en that’

- any earwig“instar is-more inclined to enter a trap. It is pessibIeAthat”'

. feeding rate may decline in"the adult, but this is not known.

Thé data.given in Table 18 indicate that only site 1 produced lower

~mean trap catches'fn 1972'than‘fn'1971t Although envirqnmental_factors;
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might influence abundance, ‘the reduction is probably,'at Teast in part,

due to the']arge numbers_removed in 1971.

Morr1s (1965) recommends removal trapp1ng as an effect1ve method of
contro] of earw1gs Although ‘the earw1g popu]at1on of a city 1ot is un-
likely to reach the proport1ons of site 1 remova] trapp1ng, augmented
with some form of chemical control, is usua]1y suff1c1ent to- keep thelr

numbers in check C _— o .. ,

o

The effect of increased t1me 1nterva1 between trap exam1nat10ns in
iproducing an 1ncreased trap catch is occas1ona1]y 1nd1cated in F1gs ]0
.-11 and 12.  This effect could be® due to a tendency :for earwigs to rema1n

1n a.trap once they have entered, as a result of which the number - stead1-

Ty 1ncreases Other factors obviously affect this f1nd1ng the act1v1ty

determ1ned by weather, possibly the stage of the 1nsect, a]ong with the"
‘ exper1menta1 error introduced by the patchiness of the samples and the

. d1fferences in the sizes of popu1at1ons in different s1tes. :

Jﬂ{f ’

Extens1ve ba1t1ng experiments have been carr1ed out by Crumb et a]
‘_(1941), commerc1a1 peanut butter being one ba1t recommended The data

'g1ven in Table 19 indicate’ that. peanut butter was not effect1ve 1n in- -

-creasing trap catches.

S

4Proport1ons of the sexes L O

The proport1ons of the sexes of the earw1g have been 1nvest1gated by

, 'Br1nd1ey (1912, 1914) and Fox-w11son (1940) Both authors agree that the
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proportions of the sexes d1ffer con51derab1y in d1fferent 1oca]1t1es 1n

€

the same year and sometlmes differ cons1derab]y in the same loca11ty in '

T .
The data g1ven in Table 20 suggest that the proport1on of the sexes |

different years ) - .ﬁn

_ does not vary s1gn1f1cant]y within the St John S area The results 1n
ATab]es 21 and 23 1nd1cate that the sex rat1o does ‘not vary in the same 16-
. cality in d1fferent years and ‘that the sex ratio was constant at s1te‘i; "-:

. in St, John s in 1971 and 1972.
' ’ -

- . Attempts to exp1a1n stab111ty or variation in sex rat1os often depend

upon the 11f§ histories of the spec1es under cons1derat1on (Lack 1954)

’~The'sex rati of trapped earw1gs var1es W1de1y dur1ng a year. The pre-

the summer. When the new adu]ts appear “the proport1ons of t

ﬂ<:i~;se;es'ar approximate1y equa] The trap 1tse1f 1s a possible SOHL.eJOf
b1a§ favguring one sex or the other (Southwood 1966) Br1nd1ey Qﬂ 13)» :

.‘x, g quggest that tae charactgrs of the so1] or vegetation might affe‘t ghe

N —<p’ -
proport ns.of the sexes butradnﬁts“tﬁ‘t‘there—fs—oplﬁ_sl4ght‘EV den; e
of this S : ,:?.’21 °
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approxlmately equa] numbers of the sexes hatch successfu]]y This .
SUggest1on 1s supported by the (approx ) 1: 1 rat1o found for’ new.

adu]ts wh1ch further suggests 1itt1e trap b1as for either sex. .

’

_Ma]e d1morph1sm _ - . )
L Bateson & Br1nd1ey (]892) showed that- for each body size class, thg“".
| forceps length is strong]y bimodal, i°. e. for each body ]ength there were
,Aboth‘short and long forms. This was verified by Diakonov (1925) and o \;\ :
Huxley (1927) who further stated\thit b1moda11ty existed in all, body |

ﬂ's1ze c!asses except that in.longest (17 mm.) and shortest (10

' the forceps ]ength was . monomorph1c show1ng an obv10us rre]atlon between
\

Jextremes of body length and forcepsllength} N1th 1ncrea51ng --dy leng

ley 1927). L
AW ' ) T
N e

" the mean forceps 1ength also increases (H

_ Giard (1894) proposed that forceps d1morph1sm among male earwigs may
o i
be due to’ the number of gregar1nes in the a11mentary canal,- caus1ng some .

-

. but 'has been d1sputed by many - 1ater authors Brindley'(1918) offerS‘évi-.

dence to the contrary po1ntizg out that the gregar1ne c1gpsydr1na qQvata _,"

_.(Dufour) occurs in. the al1me tary canal of both long and short forms and

that no corre]at1on could be traced between the number;of paras1tes and
the 1ength of the forceps .\Th1s refutation is a]so supported by D1akonov
,ﬂ‘(1925), who a]so suggested that paras1t1zat1on by the tach1n1d D1gonichaeta

_‘set1penn2§ (Fal1) reduces the final body s1ze and a]so 1nh1b1ts the

P I ’
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deveiopment of long forceps.f He also suggests that the characters for

“1ong“ and "short" in ma]es are not genet1ca]1y f1xed but depend on_

env1ronmenta1 cond1tions during deve1opment . .:' o -

| . -
L% : 7

‘

"A1l severe exhaustion of the larva and unfavorab]e conditions

.as to, nutr1t1on lead‘to the formation of forc1pes of the short

‘ type This is observed on 1nfect1on w1th the parasit1c fly,

'_causing genera] exhaust1on, as we11 as on un11atera1 regenerat1on
of the forc1pes themselves resu}t1ng 4in local exhaust1on, and on °

- ra1s1ng the. larvae under conditions of starvat1on or under gener-

o '”.,_ allg unfavorab]e cond1t1ons of a laboratory " (Diakonov

r7 ’ - ’
M I's
w2

(1925), p. 227). . e

o 4 " ’ N

P

Kuhl (1928) suggested that the form ult1mate1y taken by the forceps

1n an adult male was. determtned largely, 1f not ent1re1y, by i) the '

nutr1t1ona1 leuel and consequent size and vigor of the antecedent larva and ‘.

' nymph and 1) the’ physio]ogica] state of the insect at the t1me of the 'l"

Tast mou]t when 1n a matter of m1nhtes.ﬁthe pressure exerted by the hae—-

molymph on the expand1ng ceré1 would govern whether they were to be partia\]y

or fu]]y distended and so determ1ne their permanent shape

The earwig male is po]ymorphfc w1th regard to its, sex Eﬁkﬁnmosomes"'

Y

(Nebb and Nh1te 1970) Henderson (1970) c]ajms that XY (24 chromosomes)

. and XXY’ (25 chromosomes) males are the most common and exist in the same .

popu]at1on. He further suggests that the extra sex chromosorie affects.the T

%

rate of dwsﬁvopment._'Diakonov'(1925) had previously'assnmed that a rapid o

o/
@, . i



rate.ot;deVelopment'WOu1§ genera11y produce ailonger body'and in-turn, ‘
1ncreasing body 1ength would produce a h1gher proport10n of 1ong forms
It wou]d seem then that a:reIationship might exist between the extra sex
chromosome and the shape of the forceps hut’ this has been d1sputed by *
0 Morgan (1928) who is supported by Ca11an (1941) S
.'»Table 28 presents a stat1st1ca1'compar1son of data from Perm, Russ1a
(D1akonov 1925) Farne Is]ands (Bateson & Br1nd1ey 1892). other selected
Eng11sh s1tes ‘(Sopp 1904), and- data collected at St. John s 1971 and

1972 well 111ustrat1ng the variat1on in the frequency of occurrence of

short and 1ong males from place to p]ace
L :

Table 28 B
o Compar1son of the' frequency of occurrence of short and long males between
1;hPerm, Russ1a (D1akonov 1925), Farne Islands (Qateson & Br1nd1ey 1892),
other se]ected Eng]tsh sites (Sopp 1904), and.ﬂata col]ected at St John s:

1971 -and 1972 - R ' 1’:'-
Loqaljty’ L .. ‘Total M Short»- ‘ Long :ﬁ o Short

Perm, U.S.S.R. - 2815 1501 - 1314 5$32
‘Farne Islands, U.K. "~ -.583 -~ 268 - 315 . 45,97

Hi]bre;;~Brownsea-, - e e ’
" Jresco Island , U.K. 173 .. 83 ... 90 47,98

©° St. John's, Nf1d.* © 5220 - 4674 . 546 . 89.54 _
L Total . 8791 686 o 2265'35 “'74;24*

Th1s f1gure is tota] short as a. percentage of tota] and 1s used as the'j‘
'-f:expected va]ue for the chi- square test Cate Cor

/% .
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" A -large significant differencé exiSts when-the_data.from the four -
localities are compared (‘xﬁ = 29.1018; 3d.f.), but whén the data<

are compared between Russia and the two s1tes in England (exc]ud1ng the data ‘
from St.John s), the_d1fference 1s_h1gh1y 1ns1gn1f1cant. An attempt is made
below to'éxp1ain the large difference in the St. John's data.,

"The proport1on of long and short males: may a]so vary from year to year' .

w1th1n the same loca11ty, as shown in the data from Perm, Russ1a 1n Tab]e

729 R = 45185 4 dF).

Table 29 o

e

‘ Data from Perm, Russ1a $D1akonov 19251@from 1948'to 1922 show1ng prqport1ons

- - of 1ong and short males.  °. N 3
-Date - - Total M . Short /ﬂmnmmLong ' g Short'.
e .' i ; ‘/ : r‘ ,. i 4 ” "“;Lt\z‘"-
1918. - . .450 - . 136 314/ 30,22 - )
1920, . 1135 723 ¢ ;. M2 . 6370 )
CTL1921 av 754 348 ¢ 406 . 8635, -
1921 b** 7 - 376 voo.235 0 - 1410 62.50
1922 - 00 . .. - 59 .. 41 . 5900 . .
Total © . 2815 ?ﬁ? 1501 L 1312 S 53.32*.
.a j . : . . .’, (N -.' . . H . '&-‘- . 9 .

ThlS f1gure is total short as a percentage of tota] and 1s used as the
expected va]ue for the chi-square test. ' L
. 1 \ . »
o The data for ]921 are presented 1n two sections because of a. var1at1on
in the&collecting method ' )
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1n a popu]at1on, usua]]y in equa] numbers

-

o

&

Bateson & Br1nd1ey;(1892) proposed the 1dza that both forms exist -

f Y [ I .
"th1s w111 be recogn1zed as an 1nstance of var1at1on about two
pos1t1ons of stab111ty, the 1ntermed1ate pos1t1on being one of
less stab1}1ty"

| ©
~ ' : . . £ . . . £

brumb etTa]; (1§4]) sugges% that F auricularia does best “in moderate

temperatures and in rather humid - p]aces a]though outbreaks in Russ1a
(J9185¢ 1922) appear to have fo]lowed per1ods of rather Tow ra1nfa11

-The areas compared here ha<e genera]]y s1m11ar c11mates that of Britain.
be1ng ‘milder with a shorter winter than that of St. Johnjz wh1ch, in turn,
has a shorter, mT1der w1nter than Perm. Russ1a But the resu]t 1nd1cate

. no 51gn1f1cant d1fferences for 1ong - short ratlo between Russ1a and

' Brita1n, but both differ s1gn1f1cant]y from St John's. “Assuming the

FE

eﬁfect of c]1mate on the rate of development it would seem neasonab1e,to

assume’that the-ratﬁo“of short - long males in St. John's would'be.inter;"

LI

1
’”

Tab]es 24 and 29 1nd1cate a s1gn1f1cant d1fference for Russ1a*¥rom ’

year to year but.no s1gn1f1cant d1fferences for the threé St John s 1o-

? cat1ons for two successive yearér The Russ1an popu]at1on may be.more

b}

’ var1ab1e than that of St John's, but the s1gn1f1cance may also be due to

o' .
the larger number of compar1sons over flve years. _ i

a
Iy

, The data from Table 26 1nd1cate that s1gn1f1cant d1fferences for the
long - short ratlo ex¥st for the 13 St John s sites, ﬂfbgest1ng that the
~
localapopu1at1ons may be qu1te dlscrete Th1s is. substant1ated by the
4 N , - 9 >

v

_'mediate between the ratios of Russia .and Brita{n,‘- but this is not,the'casea

<«

N\

§

PR N s



large d1fference between the percenp short ma]es from s1te 13. and the

64

-

ce

percent short ma]e of totat.

o

P

There 1s little 1nd1cat1on 1n the 11terature of the factors that

might affect the Tong - short ratio.. To exp1a1n the extreme]y h1gh

' 1ong - shortcratio in St. -John's would 1nvolve a more . comprehens1ve de-

e

talled study on the effect of env1ronmenta1 conditions’ on, rate .of "de- .

velopment and also- possible genetic factors.. - \ '.:"

g o ) . [N
. . : M ’
© . R ’ J ‘. LI ! N
. - o

'1515 S Cthure - recapture experlment H ?_ . S
"W The under]ying pr1ncip]e of the est1matnon of populat1on dens1ty by
) . mark1ng methods .=, the: L1ncoln or Petersen Index - 1s 51mp]y %hat 1n a

¢

representat1ve samp1e of a popu1at1on of wh1ch some members haVe been

4
marked the ratlo of marked to tota1*1s an est1mate of that ratlo in the°

. whole popU]at1on, and the numerator of the 1atter nat1o is known.,

Y

?-

' Southwpdd‘(]966) proposes seven'assd%ptionsgthat underlie capture

©- - recapture analysis methods: - -4 T

«lmarks Will not be lost

 status,

" The' marked animals become comp]ete]y m1xed 1n theepopuIat1on.

The popu]atlon is samp]ed randomﬁy'w1th respect to 1ts mark

- T LA

’_Sampling must be at d1screte t1me 1ntervals and the‘actuaT t1me '

"1nvolved in tak1ng Jhe samples mdst be sma]] in re]at1on to the o

tota1 t1me. ST L AR
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i

. _fh'v) ;The popu]at1on is a c]osed one or 1f not, 1mm1grat1on and

_emigrat10n can be measured qr c&]culated

= vi) “There are no b1rth or deaths in the period between samp]1ng or

1f there ‘are, a]lowance must be madé for them.

e

uii) Be1ng captured one or more" t1mes does not affect .an an1ma1s L

sub§equent chance of capture

. £ " . . * ‘ . -
‘. —

¢ . N [ . ?

b N ) . , s . A L. . . F3

: . 4 ’ -

WIth regard to assumption i)s earwiQS'were captured~and’individuaT]j

' marked the same day and kep 1n a glass- vivarium overn1ght before being

" re]ease the fo110w1ng day. AI],earw1gs reta1ned the1r marks. 'The only

poss1b]e effect from the m rk would be the extra we1ght on the forceps and/

or pronotum depending on where the mark was made It seems un11ke1y that
‘\’ .

this extra we1ght wou]d “have any s1gn1f1cant effect on the an1mals

o

P4
-

It is very d1ff1cu1t to determ1ne whether cond1t1on 11) was met.

I ’

'On re]ease earW1gs'seemed to scatter in a]I d1rect1ons, but to what extent

they d1str1buted themselves homogeneously is unknown
Ry

P ]

ey

L4
£ . .
‘

Assumpt1on 111) has. two, aspects f1rstly, that al] 1nd1v1duals of the

different age groups and of both sexés are samp]ed in the proport1on in -

. A

wh1chathey occur, second]y, that a]] the 1nd1v1duals are equa]]y ava11ab]e"

: ] for capture 1rrespect1ve of the1r pos1t1on 1n the hab1tat _The trapvused

3

-for earﬂ1gs is not known to show any bias toward any age group or sex.

[} ]

.Samp]es from any s1te showed vary1ng captures«of a]l age groups and no -

*sex preference. The second aspect of assumpt1on 11),can-on1y,be cons1dered



vt .-»..

. cess1ve days for 10 - 12 hour’s per day It is thought that the actual

: v‘isual aid., -

.enter1ng or 1eav1ng the area a]though there 1s no
R ) e‘ther 1mm1grat1on or em1grat1on predom1nated5 although it 1s in the fall.
.,that earw1gs beg1n enter1ng the soil to depos1f°eggs This woqu tend.to )

,‘underestlmate the popu]at1on dens1ty. o I

1

3assum1ng ‘the marked 1nd1v1duals d1str1buted themse]ves homogeneous]y and

"that the traps are random]y p]aced w1th1n the samp11ng area. P]acement o

of traps 15 shown in. Fig. 6 , ‘
v Y

- 3
-

W1th regard t6 assumpt1on 1v), samp11ng was carr1ed out -on five suc- ,.

. t1me 1nyo]ved in taking and analys1ng the samp]es was sma]] in re]at1on to

. -the tota] time, Marks, 1f present could eas11& be detected W1thout any

s/ —
i v
.
L
‘s

The samp11ng p]ot had no boundar1es to prevent earw1gs from either -

{eason to suspect that

9

| . i

"Because the experiment uas attempted rather late in the season, it

seems unlikely that bfrth would have any significant effect on the popu-

_'1ation. Because of this only adults were considered in_ the recapture

oL TN
Counts ‘and 1t is the adult p0pu1at1on density that is est1mated Morta11- -

s A

ty is riot. con51dered to be a s1gn1f1cant factor. By m1d August most of

. /—.———" s ) ve

"~ the prev10us year s adylt fema]es have dled. g "
R /e L

L o - \ . . P - . . . P o

)

 With reference tp assumpt1on v11), 1t is un11ke1y that the short t1me- ;- B

1nvolved in ana]ys1ng samp1es wou]d e1ther cause any 1nJury to the 1nsect

or affect its subsequent chance of capture._ .' Hf'~un L - ‘,' -
. _\1 R ot . ' ..

L » ' S, LA
. \



o - Thoughlfhe number recaptured was Tow and 1t-might-be thought'that'

4,'. \ -' ; ,‘ . ’ M . ."‘ "‘ N
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' .
[ 3
‘ . - - .
' . T

a d1sproport1onate amount of time has been spent 1n consideration of the -

.results they are presented here because of the poss1b1e use of the tech-

h. :\l. -

nlque by. other workers and .as a gu1de "to’ some of the d1ff1cu1t1es en-- A

countered in the use of a s1mp1e L1ncoln Index for estimating earw;g

p0pu1at1ons..‘A1though mod1f1cat1ons of the'S1mple t1ncoln ‘Index have o

g been deve]oped to compensate for changes due to em1grat1on, 1mm1grat1on,

nata11ty and morta11ty, these man1pu]at1ve procedures and the1r formi--

[ N -

dable mathemat1ca] exerc1ses have been avo1ded because of the low re-

v

¢ -

"captune,rate.- Howev ; the results 1nd1cate that the popu]at10n dens1ty
"decreases markedly between September and October - most]y due to the
' hibernation of adults. -y ] o
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'though there is much over]ap between the nym

I B

Populat1on stud1es of the European earwig Forf1cu]a aurlcular1a (L. )

‘ were made at St John s, Nfld. during 1970 1971 and" 1972 by means of traps

cons1st1ng of grooved boards‘ 13 sites prov1ded Suff1c1ent numbers for

_"study These were, usua]ly standard -size domest1c city lots, on each of

' h1ch two traps were u5ua11y set. Traps Were checked about tw1ce a week

An attempt was made.to study the movement of 1nd1v1dua1 earWIgs by: mark1ng

r
T g

and’ ‘releasing. 100 1nd1v1duals K , T

[N

’

~

a

The f1rst nymphs appear “in ear]y Jun\kaqi become adu1t in' m1d August
P

al 1nstars The adu]ts are .
I

/ L4 4 -
act1ve unt11 Jate fall, then thay excavate nests in wh1ch they ovenw1nter A

]

. Ve R . .
- Aand in thh the fema]es ov1pos1t and care for- the1r eggs * . T, g

‘ t;” Two d15t1nct broods were found ﬁhuma_females hav1ng emerged w1th

.. of abundance of nympha] 1nstars are. fa1r1y well synchron1§ed between'

K 1nstars The durat1ons of the nymphal stages were, for: the f1r$t 14 -8

’

- the f1r5t 1nstar nymphs, re- enter the 5011 to ov1pos1t again The lnou-

bat1on per1od for the second brood 1s shorter “than for the flrst PeakS"

—

certa1n s1tes Thentotal nympha] life was a]so found to vary on]y s]1ght- ;

ly- between se]ected s1tes Rates of deve]opment for 1971 and - 1972 were

. 8+
i .

compared showing no 51gn1f1cant differences for, second third and fourth P

days, for the second 14 - 25 days, for the th1rd and fourth each 17 - 22 o pwr

3 B \ . o

Sdays. L. A

T :
= “f' that . at at John s a]] st\ges occur, sqmewhat ater.,

-* A compar1son between the seasonal h1story in Br1tain, Br1t1sh Co]umb1a, '
0, S. A and St. John s 1nd1cated that the first 3 1ocat1ons were sim11ar but N

"// W . \m_*? , ... ‘l‘ .

L. : . . . .
S . . - . S



. Mean trap catches var1ed s1gn1f1cant1y betWeen d1fferent 51tes.

Trap catches were s1gn1f1cant1y rEduced 1n 1972 at one site on]y Longer

. -

‘ t1me 1ntervals between trap 1nspect10ns usua]]y produced a- larger _ S

trap catch. | Lo L e S '_‘,— _ -
o . . E N
_Peanut bdtter;ae a'bait'did not ﬁhcrease'the‘number‘ot insect% e
e _ " o o v l ' . T oY .
The propdrtionfof'the sexes did "not vary sfgnificantiy hetWeeq.
“sites. v o R | |

o
. ¢ [
I

o . ,
¢

. Male d1morphism WS ev1dent from co]]ect1ons, a]though short

‘. ’

i ma1es prEdJm1nate in the local populat1on. Except on one s1te, the .

short - long’pa1e ratio d]d not vary s1gn1f1cant1y For three

' se]ected s1tes the /short - 1ong rat1o did not vary between s1tes
. <t -
- - / ,-. . '“- ) ,‘ ‘, h.‘.‘/
_Although only two- of thie 100 marked individuals were recaptured, -
. the methpd of marking could he epplied to other, species. - '
: 1:_ One 51te had a much larger earwig popu1at1on than etther of the
' R others. o . N : PR k/ ) " o ..,.,.'
‘.' } ) h » - //[‘. n ° ‘
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Trap . !

¢ - e cooet
’ - h SRS L ) : Ty o
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. - Site 4 (1971) - 2 traps used on each date R IR
ca s J- ' - B : ’ o ‘ . @
B T " "' = a . . . :‘,
' : ‘ ‘ .- ADULTS ~ 'NYMPHS | ¢ . ” el
Sample - © *° Gynand- Total - - iiI Total Total Adults

date\

qﬂott" long _Femaie,

Romorphs. Adults —1

oIy

o .

. Nymphs .Plus Nymphs. .
.

" Catch:

P 1 <. b

. 8-VI
© 17-V
21-V
24=VT'
1-VIT
14-VII
» 21-VII
29-VI1
: 3-VIIT,
~ N 12-VIII .
. 19-VIII
7 27-VIIT
.0 2=IX
S ®L 30-IX
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: _ 'S§ire’ 5.(1971) 2 traps used on éach date - '
ADULTS NYMPHS oo
S . - o ' C _ AVerage .
Sample MALES . Gynand-  Total Ce Total Total Adults :Trap -~
number - date short long Female Romorphs Adults = I -~ IT III Iv bemphs.' Plus Nmphs Catch
.l 1 22yt 0 - 04 1 - 0 1 73 75, % 54 1 . 203 204 ' 102.00
2 . 24=VI 0o, 0 0 0 - 0 10 13 . iég 0 36 36- 18.00
— 3 1-VII ' 0 0 0. 0 I I 47 . 1+ - 110 . 110 55.00 .
"4 13-VII. - O 0 0. 0 0 - 2 77 7673 156 156 - .78.00
T 5 16-vIL 0 0 0 © 0 0 0 4 6- 0 10 10 " 5.00
_ 6 21-VII 0 0 0 0 0 0 3 27 4 34 34 -~ 17.00-
7 29-VII o 0 0. 0 "0 . 0 - 0 .0 0 0 .0 .. 0.00°
"8 6-VIIL 9. _4& 17 0 30 7 30. 38 (122 . 197 .. 227 113.50 . -
.9 12-VIII 4 2 6 0 12 "0 -0 3~ 2 -5 C17 8.50
10 19-vizzr 1 . 2 N 0 4 0.. O 0 0 0 4 ¢ 2,000 -
‘11 927-VIIL 0 O 0 ‘0 - 0 0 0. ~0° |1 1 1 0.50
12 L 2-IXT 1 1. 2 S 0 .0 0 0 0 4 . -2.00
13 D & 11 0 - 21 0 32 . o 0 0 9 .9 41 120.50.
"gOTALS “- "26.. 9 .- 48 0 -.83 95 249 274 143 76l 844 -
~ \ . hd ' . - - ~
- . M . . . 0 |
.9 IR k
S
= - " g }.-
S <
- ,
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, . Site 8 (1971) 2 ;;éps'usea on each date "_ h . - :_ . :,;

. - - . ‘ - .

~
N - . . ) - .
(¥4 . .- .
- . . . . - .o -

_ADULTS o - o : o o oo
_ 74; ". . . . ... . ‘.‘ - ,\’_.W . . . .' R
o S STy T e R '} Average
Sample . . 'MALES ~ Gynand~ Total =~ . .. ===..  Total Total Adults .Trap °
number . date - short long Female Romorphs Adults. '~ IV Nymphs Plus Nymphs ~ Catch

v
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-+ 0.00
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o ) - Sfte 7 Q971) 2 traps used ‘on each date ’ . S .
~— P ‘ ‘ (Y . . ) . '— ~
i ADULTS e /o " NYMPHS C
. _ . . R g
L ¥ . o .o . Average. -
“Sample MALES . Gynand- Total ~ > L. Total Total Adults = Trap’
number date short- long° Fg_;nale' Romorphs Adults' I  IT I]}I' IV . Nymphs ' Plus Nymphs, ~ -Catch
1 . 9-yII 0 1. 0 .0 1 0 3 22 4 -. 29 300 . 15.00 © - -
2 12-VII 1 2 7. 0 10 0 4 111 19 134 124 72,00 .
3 18-VII 11 6 15 0 ~ 32 - 0 0 18 . 67 85 117 o 58:50 - -
<4 23-VIr 5 1 14 0., -2 .- 0 0 '2 106 108 128 . . 64,00
5 25-VII - 9 3. .9 o -2 _ o0 1 ..10, 120 131 152 . “76.00
6 -28-yII 15 . L. 15. 0 .31 0 (] 3 154 157 188 . '94.00 . -
| *TOTALS a1 14 60 0 115 0 8 166 470 644 759
X . o
N ; bl ’ ) .
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. ’ B Site 6 (1971) 2 traps used on each date . =~ = . oy L ‘
a ’ _’\ . ] *
| ADULTS % ] NYMPHS - L .

g MALES. ' S . , : L o ‘Av’efage'

Sample . | : " - Gypand- Total .. - oL . Total., Total Adults - Trap
_ number .. date . short long Female Romorphs Adults ~ I - II _III IV Nymphs Plus Nymphs satch’

1 +43-vII .0 0 0 0 o- 0 ‘00 0 0 0 0 000

2 ' 14-VIT 0- 0 0 .0 0 . 0 0. 0 0 0 0 - 2_0.000

.3 . 16-vII 0 0 0 0. -0 0 - 21 66 . 1 88 88 ¢ T#4.00 -

4 ,2-vII "0 0 "0 - O 0 o° .0 1 *Yo, 1 1 0.50

5 29-VII ° 0 0 2 o 2 1 4 8l o127 329" 64.50 -
"6 3¥IIr  1° 1, 3 0 .5 o 2 ‘& \\3m 47 52 © 26.00.

7 12-vIII 0" 0 0 0 .0 0o 0 0, 0 0 0- .0.00 -
8. 19-VIIL 0 0o ‘o 0 0 0. 0 0 \ 0. 0 0 <0.00.
9 - 27-vIIT 0 0 0 . 0 0 -0 o . 0' o0 " 0 0 0.00

10 2-IX 5 1 14 - 0 <. 20 0 o 15 " .73 _ 88 108 54.00 - .
S11 13X 43 . 2 2L . .~ O _ 66 0 0 0 50 ©~ 50 116 58.00

- 49 4 40 0 93 Nl 27 96 277 401 - 494 .-
‘ RS R ¢
3 ’ ’ \.—, ‘ . R <. -
i ) } ' ..\‘ . \
o '
'A.‘ t s .2' ;
: e
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. ' ~ Site 2 (1971)- 2 traps used 'on-each date ."i '
- - B T e N 1
- s ) -‘ . . “
. 3. 5 . x Ay
ADULTS NYMPHS - - Lo
. - . \ .-.
. . MALES. D : . _ L Average \\ )
<. Sample . . .o . Gynand- . Total . \ P ,  Fotal = Total Adults_, Trap - | -
' number ~ date , sghort long Female Romorphs Adults. I I1 III 1V Nymphs Plus Nymphs ' Qatch o \_\. -
1 18vi - 0 0o -0~ 0 -~ -0 0 . 0. 0. 0 _ 0 0 . 0.00 &
2 24-V1 0 0 0 0 0 2 0o 0 0 2 2 1.00 A
3 1-VII 0 0 0 & 0 26 1 0o .- 0 . 27 27 . 13.50 - . !
4 . 15-VII 0 0 1 0. 1 1 3 1. 0 .5 6 3.00 L
5 22-VII 0 0 0 0 0 0 0 0 0 0 .0 2 0.00
6 29-VIL 0° 0 0 0. 0 ¢ 0. 10 -21 31 31 15.50 .-
¥ . 3~VIII 0 11 0 2 0 o0 17 63 80 82 41.00 ..
-8 ©12-VIII . 5 2 2 0 9 0" 0. .5 24 . 29 38 " 19.00 :
9 - —VIIT 1 L 1 0 .3 0 0. &4 3. .7 10 "5.00
10 " 274VIIT 5 0 4 - 0 9 0 0 0 o - 0 -9 4,50
11 2-1X 11 0 11 0 22 0 0- 3 9 12 34 17.00 =
12 30-IX L% 2 22 0 49 0 0 3 13 16 -- 65 32.50 -
— : — — = - =
_ TOTALS 47 6 42, 0 95, 29 4 - 43, 133 . 209 = 304 -
z v
._', ‘. + ¢ ] . )
. LY ".\ . ¢ -
N -
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- Site 1 (1971) 16 traps 14 May - 6 July, 38 traps 14 July - 29 Aug. 18 traps on - ' T
7 Sept., 6 on 8 Sept., 9 on 24 Sept., 22 on 10 Sept., 11 on 11 Sept., and 58 on 15:Qct.”

, s . . ADULTS . NYMPHS - S s .
-~ y - - . : , . ' : N - R !
' . MALES . s e : . e ' Average
Sample - - . ) ’ Gynand- ' Total : ,’f/, o Total . Total Adults” Trap
number date , short long Female Romorphs Adults ° I . II III° IV Nymphs Plus Nymphs '° Catch
1 14-v - 22 1. -1 0 24 0 0. 0. 0 1 25 . 1.56
T2 0 15=V o, 0 1 -0 0 0 - 0 o 0 1. . 0.06
SO IR 2 AU 0- 2 0. : 0 0. 0 -0 0 2. C-012 -
-4 18-v. 68 9 7 /-0 84 0. -0 0 0 0 84 5.25 .
5 .-7720-v "0 .0 1 - 0 1 o 'o. 0,0 0 | 0.06 -
6 I-vi - 83, . 7. .28 0 118 0 o .0- o 0 118 © .7.38
7 "3-VI ° " 8 & - 9 , 0 R VA 0 0 -0 0 17 . 106
8 ©.8-VI' 64 5 101 0. - 170 83 2 0 -0 85, 255 15.94°.. =
9 16-vI -~ 3 1 29. 0 - 33 . 419 . 296 0 o’ 715 . . 748 - 46.75 .
jo - 21-v1I r. o 46 - -7 0. 47. 148 - 1976 2 0 - 2126 - 2173 . .135.81
11 25-VI., 0 0 68 0 68 - 40 1010 - 95 0 1145 1213 ..-75.81
12 1-VII 0 ] 49 .0 49 -16 *°1538 2583 0 4137 4186 - -  261.63 -
13.  ° 6-VIL 0 0 20 . 0 20, 1 428 2348 0 2777 2797 174.81 -
14 14-VI1I 2 0 26 0 28 52 1978 21549 1223° 24802 24830 653.42
15, . 20-viI 0. o0 16 0 -16 70 874 6418 3230 10592 - 10608 279.16
16 - . 22-VII 0 0 19 .- 0 - i9 51 268 2426 3143 5888 - 5907 .155.45 .
17 27-VII Q 0 13- "0 13 . -43 . 157 1552 '5527 -~ 7279  7292. . 191.89 -
18 . 4=VIII 323 ~ 54 378 6 761 ° 16 128 ° 313 2758 .. 3215 3976 -104,63
19 .. 12-VIII 1005 48 2758 6 1817 . - 54 . 656. 1899 3616 . 6225 . 8042 - . 211.63 -
20 20-VITI 910 .33 654 5 1602, - 25 624 1909 2098  4656. ° 6258 164.68
21 29-VIII- 86 21 - .75. - O 182 0 2 75 600 . . 677 . 859 . 22,61
22 7-1X - - 1390 . A - - ... 1390 - 77.22
23 . 8-IX , - © 1596 e , 1596 266.00
. 24 . 9-IX. . ' , 1643 . . - o 1643 ° 182.56
.25 10-IXT . - . -1296. . »> o 1296 © . 58,91
26 T11-IX - . 997 - . T ‘ , 997 90. 64
- 27 - 15-X 959 11 - 1157 4 2131 0 8 49 1134 1191 " 3322 ©57.28
TOTALS 3534 190 3458~ 21 14125 1018 9945 41218 23330 . 75511 89636 .

~NOTE° Samples 22-26 were used for an %:gerimant using marked individua;s As a result only total aduiﬁa’ﬁgt;‘rééo:ded..

-
. ~
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- Average
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Catch

) . Tota;' Total Adults
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2 traps used on' each date
I

!

Total

§ite 3 (1971)-
Gynand-

short long Female Romorphs Adults

.ADULTS

date -

numbéer

Sample °

o o

> S San énsoona.
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"-' . ) .- 3 ) .. Q . ‘ . g . ,:%-1— ' [ g . ‘
. . . ‘ © site 11 (1971) 'z!grgps"used ¢n each date

- 4
.'. v . * ' 1
) ADULTS . o NYMPHS
A S ) - ‘ : . . ) Average
Sample ) . ' , . Gynand- Total . - Total- Total Adults  Trap
-number date -~ short long Female Romorphs Adults I IT - 1II v Nymphs Plus Nymphs Catch .
! 28-VII . 0 .0 0 0 0 o 0. s... 0 5 . 5 . .7 .25,
2 3-viir 0 0 2 0. 2 0 5. 48 41 9% 96 48.00
3 6<VIIL 0 0o 0 0 N 1 0. 4 5 5 & - 2.50
4 10-VIII 1 1 0 .0 2 . "0 1 12 ’47 .. 60 o, 62 -~ 31.00
) 17-VIII . 2 1 5 h o . 8 9 96 90 62 257 - 265 - 132.50
‘6 - 23-VIII - O 0 0 -0 o - 0 0 0 o ¢ RO ¢ B E 0.00 .
7" 3-IX 15 -1 9 2. - 27. 6 . 1 17 14 . 32 59 Y 29.50
8 - 14-x 0 0..° -0 : o ., O 0 0 0 0 0 o - - 0.00°
. . ) - o / . ,
TOTALS - 18 3 16 . 2+ 39 9 104 172 - 168 . "_4‘53 - 1492
% h =
* ",
" {:\ ' .
- - -]
; \ _ ‘

L



s S

MALES

- . ' Gynq;d;
*date short 1long “Female. Romorphs - Adults

. ADULTS_

=

+ .Site 9h'(1 : traps used on egéh dg;e:

Total,

-1 - II ° III' IV

e . Total Total Adults |

Ayeragé

Trap

Nymphs Plus Nymphs —- .Catch "

19-viI 20

. 27-VvIIL  97°
~3-IX 75 -

7-x~. " 23
12-x =~ __J4
13-x 7' 933

12

32
- 6

-

0
6
3

A}

36
9%

o

82 .

30

77
B

ooOoONMNOO

68

. 223
‘165

- 55 .
157
. 60 -

8 24 ‘33
. 40 54 .99
- 30 39 75

: 54
108

‘Ccoocooc o
OO oW =
[ ]

4 13 -

" 101
" 322
© 240 .
109

265 .
- 73

. 50,50 .

161.00

"7120.00

54.50°
132.50 -
36.50

-

JTOTALS 322

59 -

P

343

s 1
~

W

728 .

0 12 '7.90 280 382

1110,



' _ ) Site 10° ‘(19_71) 2 traps used on each d’atg .
- : N . L - . . - " . . T

- .. T ) . ADULTS - NYMPES . .

- _ _ . e oo . : - Ave:aée
Sample - ) MALES o ®.Gynand- Total . . o ~  Total Total Adults Trap
number -  date short “long’ Female .Romorphs Adults I II III Iv Nymphs- Plus Nymphs Catch - -

b g . - = .
1 :~22vI -0. O 6 -0 ‘0 0 .0 0 0 0 0 " 0.00 -
-2 25-vI . O 0 0 0 0 .0 0 O 0. 0 o 0 e 0.00
3 29-VI’ 0 .0 0 0 0 O0_° 0 0 0 0 0/y . 0.00.

4 - - 13-VII. 0 0o - 0! 0 0 "0 "0 0! 0 ) o 0.00.

.5 22-vII 0 0 1oy 0 {1- - o0 0 15 19 . 3 - . '35 . 17.50
6 . - 28~VI1™ fﬁ:- 0, 0. -0 0 0 0- 23 92 115 . Al5 . 57.50
7 3-VIII == 0 0 . 0. 0 0 0 0 1 8 9 /9 4.50

8 . 6-VIII 0 0 .- O 0 0. 0 . o o 1 - / 1 0.50 *
.9 10-VIII. 0-"-0 £5%0- 0 .0 0 0 ] 0 -0 - 0 0.00
.10~ TT19-VIII 45 7 =721 0 73 .0 1 18 24 43 116 58.00
<11 234111 .6 2 3 0 -11 o .0 .- 3. 4 -7 : 18 - - 9,00 - -
12 - 3-IX- - & 0 2 0 6 a 0 0 4 7. 10 - . .5.00 -

13 4-x° |1 10 0 .0 1 0. 0 0 - 0 0 1 0.50
. -\ ToTALS 56 9 .27 .0 92 6 1 60 - 1527 213 305 o
=~ ) ' ’ ’ - - - - - ° . -

1 - e ) .
. = N ) T
. -~ : '& N

. -
- ' s ’__‘_;_,.-- - po .
- L .
. —. N ;
v ?
- 'l .
»
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v ] - . : . . . . K
~ S‘lte 12 (1971y 2 traps used on each date
) : ; ADULTS _ NYMPHS ..
N * VALES - SR : - : N - Average -
Sample - CoT T JFynand-  Total ’ =, Total - Total Adults Trap
" number date  short long Female Romorphs Adults ~ I ~  II III IV Nymphs Plus Nymphs_ Catch
R 6~VIII~ 0. 0 . O ) 0 & .0 . 0o 1 =~ .1 ¢4 . . 0.5
2 10-VIII * 2+ -.0 4. 0 6 0 0 6 49 55 ' 6l 30.50
3r 17-VIII 13 '_8 15° 0 36 1 9 12 88 <110 146 73.00 -
-« 4 23-VIII- 1 0 1 0- 2 0 -1 3 2. ] 8 * 4,00
5. 3-IX 6. 2 12 0 20 - 0 2 100 -9 21 ... 41- 20.50 .
6 23-3X ' 8 3 9 .0 .20 0 0 0 12- 12 32 16.00
7. o=KL T8 0 0 o 3 0 0 1= -6 7 10 - 3.00
'8 14-X 10° 2 11 -0 23 0 0. 1 1 T 120 35 17.50 -
o . y . . - i ; . K)
43 15 52 0 . 190 - 1 12, 33 178 . 224 334
A Y .|
‘ . : . - .
- _ » -
.4 . 3 vy .
- “— } N LY
- | v
N o
- . ID 22:
. ¢ . '
Q. a ‘.‘ _\l,
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L o Lo - . Site 13 (1971) 2 traps used om each date .~ .° -~ i+

—

e - /_._ ADULTS - - " .. NIMPHS . . ' . v :
T ) A L . - ‘ s Average - . b
.* Sample ° .~ MALES "+ ©  Gynand~ Total . o . Total  Total Adults  Trap
"number - date’ shorts-long Female Romorphs Adults I II  III - IV* KNymphs Plus Nymphs  Catch .

« € .

‘ N P T g e o s T e
1 29-vI « 0" " 0.. ‘0 0 0 0 11 0 .o2 2. L0
2 " 13-viI ~0 0 0 0 0-. 0" 0 1 0. ) SaEECRRIEES S 0.50
33 -22-viX 0 0 0 0. 0 0 o o 0 o --0° .  0.00
4 28-VII- 0 0 0. 0 0. 0 0 4 37 . 41 . a1 -7 20.50°
5 3-VIII 2 3 2 .0 7. 0 3 0 19 ' 22 29 .. % 14.50-. o
6 + 10-vIII - 28 36 45 -0, . 109 0 o o0 16 16 - 125 - 62050 7 .l
7 19-vIIIT 1 .6 1. .0 8 0 0 0" . 3 3 B S 5.50 1 . .
8 AV 1 0 - 0 0 1 o- o, o .o ~ o ' -1 &. -850 .
9 X -1 0. 0 0 - 1.0 o o .0 0 .1 ~ 0.50 |
10 13-X 0 o -0 0 0 0 0 0 0 0" 0 _ . 000 - R,
. ’ . e < - . oL I e
. TOTALS . ' 33 45 48 - 0 . 126 .0 4; 6 5, les - a2di L
. - 3 "' - i -‘ﬂ';
L 1, - :
; - . i ‘ 4 .‘ - o &
) f . °‘ . . ,. i
2 . o ( :
L] - - ’ L S
] : & | P ——
- ’ : = Lo
a i “u



‘Sample

anmber -

 date’ ®

Te

MAi.ES"

4

-

short 1ong Female anorphs

-4

,-

. .~
Total
Adults

Gynand-

H
=
=4

»

. IV

' . Total .

Total Adults
- Nymphs - Plus Nymphs - '

%

‘ Avera

8\ :‘{:‘i
Trap oo

Catch

: : . : o . T , Gy il
A . Site 1 (1972) ° 1Q-traps uged on each date s o o
o : [N - ° e ; - ‘e ¥ s . . “-‘_“
’ . . ADULTS" : . -NYMPHS v . :
. . " [

.

OO AU B W N -

S 11-vIE
’ - "14-VIT

.20-v11
28-VII

15-VIII
24-VIII
29~VIII

- 15-1IX

- -TOTALS

[

49

0
0
0
0
1

65

: 64

143

0
0
«0
.2~
41

-

- :
bvooo,
1

b s -
00 ~4
N~

178
v« 334

cocooocoo o0

~a-c>q1—o—c:c>c>o
p—

MY

-

- =W |

-~

- 46

18

45

}7

.13

32

228"

4

5.
23
101

138

168
136
.86

15
41
- 210
156
© 200

172 -

114

55

266, -

-

35

15

. 8

212

-
-
Y -
.
[

3 38

239

949

1229 -

‘e
A~
“ LI 24
.
N
R
v
°
1
.

© " 169 )
377 ¢
358
292
600
T 2119, g
y;
: l;p

9

5.50
1. 50

PR

810 -
21.20

16.90
37.70

-35.80
- 729,20
60.00°

‘.
[N N
Ll
4 -
- ™



-Site 5 (1972) "2 traiﬂs used on 'eaéh date -. " ST S .l

-
s}

B

[

. ADULTS

NYMPHS, . . o °_‘

: M;\LES ) . : ) . hverage
* --Sample _ Gynand- Total . Total Total Adults  Trép -  °
number date short 1long Female .Romorphs Adults . I II IIT Iv Nymphs , Plus Nymphs - Catch - )
. . ) v " S - . )
1 © 28-VII. 0 0 0 0. o. o -0 0 .0 " o 0 0.00
2 LVIII O 0 0 0 0 0 0. O 0o . o0 0 .0.00. ¢ T C
3 15-VIII 0 Y o ° .0 0 0 0o - 0 -0 0 0" 0,00 .
4 24-VII1 6 . 0, 6 0 12 0 3 12 31 46 58, '\; 29.00.
5 16-IX° 0 1 : 4 0: 5 0 0o 0 0 0o . 5 2.50
' [} o . — ) ~ '—’ —.‘ .
i ! ., -~ . & u . ﬂ'
TOTALS - - . 6 1 10 0 17 0 3. . 12 31 46 - 63 :
. .a . - -7 }‘. - ..
=~ " A Y _ rll_ - , " . .
5 ¥ - e .o
:f . . . - \J - . ’ - -4 .
. \ . ) .. ‘ - & R ) e .
2 ) ! - ," ‘ : ° . \/ . a . -
) . ‘ R T " \ . N
: atl . , N .
R ) v ' \. - \ ~ . _‘, . é. -
J ‘ ‘ | . 7 . ) - -
. ) i e 3 s
< . . ‘ . ) ) . - ‘.“ i “‘ e el v
. L[ /’f‘. - - . .3' | -2 - : ) "r? \Ah
- ;ﬁ' \ * f * K - ‘: ) ®



: | Site 9 (1972) 2 traps used on each date ‘ . -
o .o N
P ADULTS - _NTMPHS oL
: ] ) ' . ‘ - Average’
Sample . MALES Gynan&'iﬂ Total ] <. ~ . Total  Total Adults Trap . .
aumber date " short long Female Romorphs  Adults I .II 111 IV . Nymphs Plus Nymphs - Catch -
1 28-vIT ..0 0 1 0 1, 1 o 1. 37 39 40 7 2000 o
2 4-VIII . 1 1 - 0 0. 2 1 1 3 56 g6l - 63 L © 31.50 T
<3 15-VIIiI 28. 16 39 . Q- " 83 1+ 3 6 30 40 - 123 T .61.50 . o
4 24-VII1 39 18 49 - 0. 106 - 0 3 30 .- 26 - 59 165 ' --82.50 . R
5 . 16-IX , - 054 10 49 .0 113 0 2 ,40 121 » 163 276 - 138.00 . 7
* - . R . ?,_ . . . L . ‘
: t . TOTALS 122 45 13_8 0 305 . 3 9.7 80 270 . 362 667 .
‘.‘ M—— - v L o
. o - N
A '
. LN ~
K4 E - . ..
: ' . !- ’v.
‘o ~ 2 * ) Lo S - .
- . [ 3 - B ‘ -, v
K 4 - . 410
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I Appéndix B A .

‘ Addresse; of:twenty-ffve St: John's sites. Ny .

Site 1 €.N.I.B., The Boulevard '
~ 3, First Avenue
165, Elizabeth Ave.
2, Allandale Road
5, Clarke Place .

22, Wallace Place ' L R
13, Blackall'Place .~ =~ . R
151, LeMarchant Road . . . - . o I e
Mt. Scio Road - . . - Lo, o
"7, Cornwall Crescent -~ . = L o o g
11 Craigmillar Ave. C T o S
12 48, Craigmillar Ave. - . |
13 24, Holbrook Ave. -~ ST

W.0 N O G B WwN

-—
(=4

. Insufficient npmbqrs'coiiected from:. -

Site 14 57, Tupper St. - _ _ '
15 40, Vancouver St. B S o .
16 31, Fox Ave. - C N - S " ‘

17 7, Maypark Place ' |

18 40, Tobin Crescent -

19 35, Diefenbaker'St. - . . L

20 45, Prince of Wales St. . S .

21 Mt. Scio.Road =~ R -
.22 . 2, Rodney St. - S 3

23267, Empire Ave. - - S '

‘24 ' Smallwood Drive, Mt.. Pearl oo

25 61, Pennywell Road.W. - . -~ . - ,

| R
















