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', '} ABSTRACT

'season’ by means of the - mist-net technique in 3 areds of

central Newfoundland in an attempt to. {dentify . possmle

“longer-term teffests’ - of the 1976 ‘application . of . the'

X in’secéxc‘iae hétac‘il. ‘Raw data ob:asnea for'a Of the. greas
during the 1978 breeding season were used for) com[ﬁratl.ve
purpeses. E: Structural features Of the \vegetation were
neasuted at allymet’ sites in"1979.. These ‘data weré subjected.

[ prgm:ipal- ‘components analysis to " determine

rélationships among’ the measured variables. The

variatjon ‘of the dis{:ribut;on attributable: to vegetatlbrl.

< differences betueen net sites.vas determined Eor the. adults

‘and immatures of .7 passeriform species by stepdwise multiple

tegression analyae ‘l‘he humbers of adults and imatures of

_ " these species expected at-eaéh aprayea area on " the baels of .

Bird populations were studied during ‘the 1979 'bieeding i

" i the: veger.ation_,ve:e obtaxned £rqm_ rnanui n_eguations.

developed £2om the conttol\ area data.. Blood patasite 1eve15

ugre xnvestigated in an atten\pt r.a gam 1ndh‘ect evidence of

the \impacc Cof thé sp(ay applxcat!.ons on 'cr{e insect | ¥ "

populauon A5 Tetpe s bns febeyitobd “Gupply ¥ available for -

1nsecc-eaung birds. - : J St

b s \
1 . The number ‘of parulid imatures‘uaptured at the contx‘ol

mults of4

Mqher than s e sprayeﬂ ‘areas

|




3 4 | L
I directly and/or 1nd\1rectly affectid'fhe avian: comnu

Careless Cove Brook. also occurred.’in lower. numbers than

p:edictéa by “the regressmn equauona No trends“uére'

“piFas ; el
™ ¥ . & T T
"./. The 1978 aerial application of ptagil appears

' the areas “studied. 'The high numbers| of ' migtures

‘cam:nu |area probably resuylt from mma:ures 1nvadmg the

area to‘ fn:age on . the' high aenaicyi spruce buawo:m‘
prulation.' comparnbly, the 1ow num.bets in the sprayed

areas rEsult from the immatures leaving the areas where the \

i o 4 ¥ .
~'food supp),y has, \ been dimnished (presimably | due ‘to.

1nsecticxde applmatxona) to forage -in ¢aze£as“;sf[ nore

“ablindant’ food supply. | -In view of the higher prédicted than :
T
observed abundances at’ ‘e, ‘sprayed areas: for' the adules and

_for - the _immatures..of saveral species it is als babl

S atadm VL e Ay

S v 7 g -
that there was a - depressed - siucceéss' rate = in—‘the —spriyed —
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 effective dosage.

possible  dangers

2 rqul‘ying' np.trg-t 1ens ‘’on non-target Bﬁmhm.

[ \
2 INTRODUCTION AND HISTORICAL REVIEW k
/ 2ok . ) bigsn .
Ee Aviun mlztiaﬂ fonitoring, ', . e
s - . The onrush o£ industnalizauon has led to. ever

’in’crea\s ing ‘compet itlon

“for the world's natural resources.

between tan ° andrhh E_el.low species
One such - struggle| is

currenhly beinq waged between man and the spruce budvcm,

‘Chorist:oneura tunlienna Cl.emens, for ‘the p:oductlve £oresu

: \the. presdntd X of

o£ nor North Ameri

spruce bud\mrm on the island of Naufoundhnd‘ alone. involves
some. 3 muuon Hob taris OF ecanommuy infortant woodlands. .

In an attenpt to ‘control spruce budworm populat:lon

levels .over .the .past. several decades; areig of infested

fcrests hayé beth aetislly sprayed vith numerous  kinds

“of

chnlical. insecticides.

varied.

also

been

vatllble as

Types. |

fores ters

of inncticides

uué’h for the

used have

Apgucauon rates of a particular ‘chemical have

most

'mu lms occasionnlly relched bharl’e

proportions; - as, . £0t exanpls, ‘sowe 23 dlf!e:ent spray and

dosage Tegines vere: used: in New Bnmsvlck alune,

\ (Eearee unhl’alklll, 1977). . '

by t.he general pubme of tha
tha‘l

‘A * heightened -un'enus

inhu:ent in'! spraying . of . ehemical,

T1976.

has

“led to' :pg,-mqir,‘orxng of the impact of

insecticides

BB récently as.

“An’ the! v pmuedi.ngu of d-Natjonal Research

however
'and b

its

of. . mqn synpoulun on tenltrothlon,

1
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s 2 ? s 3 ¥ R
long-term effects in:forest 'ecosy_ltol_s, the panel's current

-+ status report-stated-that Ehé=panel ' was appalled by the

; genernl

conjunctxon with the fenitrouum‘n spray p:ogram.

to fhis

.qual xty 5

of}

report Va:ty

ecological researcb wnducted

(1977) stated that two options

in ;
Xh a xep].y

are

4 - larger ar us

(1) concem:t!ted

(2) ucanty -sampling of

.avaﬂ.able £or a lwntto‘_ting prq_gnm:

sampllng /ot a; locav zed nien' or

sinoe fha second option snubles the detaction ;

most ecologiata .

o S v

!
l'he‘\ bsnsuj!ng ,uf mst pasae:ine birds " during the *

breedh\g aealon has primarily been based on ‘aural and visuu \
bnsic

\detecdons (1971), . five

cco:d ding to B-.len

»
of slng!.ng males ‘= the lo&ati.ons of uj.ﬁglng poaxtlons a!e .

napped Eoz each” uurvey
2
to

1964) “and each 'male

composite naps are  assumed repnsen; _:.ndi_viaual

territorial: males, (Williangon, a

‘breeding  pairy @ cuunt.\.ng'oi each. 4species in’ - stripa -

Z \ 8
mlen (1971)

deum:lbed _t ~varutlona of this mthod,

. /CEnBUSH d\ ig’ of “al deui nued width lnq .lreu nnd eanﬂndly,

cf qrosa short-tsm chmgen, it has been the method used by

7
1 PG &

Clisters of singing posi tions Erom -

x|

e i
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éhe" 1ai};est nui-\iaér £o ’éa‘ch épec‘ies t{mm ‘a. eries"/qf 7 or
£ con}pensaung

A 3&: ccunt mg total

dia‘tance
“the .

oE completene s, 1ndxcated for a specxes
A

abtained by. evaluatmg the comp].\eten&ss

vn.th perfo:mance

cumpar.-‘son

series of repl

-represent “a b:e du;.g ‘palr g “,(5) G

de‘ecta‘biv—lmty

that

First,’. bbserver -

" found’ ‘that

Erom the observer demgnates one’ half\t N wmth o

nouha occ\;r'nce 1nd1cem£ partlcular indivlduals

the. count for”

dh’.'ea‘mea

ii\ :a |

colinting total X

related

JAne

iCensus

L 3
n: was‘\_ e
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1 .. gained in the previcus year. -Bell et al., - fiirther -'sc'ated
B 0 UM that7a consistent level of ‘acguracy; regntdless of the level

b o i K
bezng h:.gh or, low, will record annual populaticn chanqes.

;! However, - if " the accuracy level)\ls low, the obduFrende be Gy e

dors 7 0 3
d - ferrovs will distort the results more than if the “‘accuracy

vl s e £
¥ ) levél ‘s’ high.~ 'Presumably’similar aidckepancies within.a °

\season woild:also. produce. indccirate Fesults. e/ second

[problen is that of cbservation conditions ‘e.gy weather, time’
of day,‘etc. Jarvipencﬂal_‘ (1975)‘ found, for exmnple,
that .an aftérnoon censud recorded iess than 60%-f the birds’.
 which wexv‘e’réccrdﬁii in an early morning ‘census. The third
probléii - is i the séreening effect; of the habitat in that “the
“aural and visual fange Gf the observer will be narrowed with
SN i eaning énsity. and height of the vegetation.’ The  fourth
- problen 15 that of the conspicuousness ' of  the bitas P
L. 0 ' eize and, colour,: movernt  and song frequency. | Francis
- B B 1‘1973) in a study of cerntorial Red-winged Blackbirds found |
... .7 that some individual el weib much less. likely to be seen

than  othens. Auhough some. - of the censusing = methods ./

e previously described iclude vlsual as well as aural

ontactsy ‘it appears that the majonty of contacts made: are

. aural. Dickson (1975), for - exdmple, reported - :hm—. A

1y 908’ of " conf ‘d\l\ring the b&»eeaim; ‘season-

\’ue:e aural. ~ The :xmxng Of _the census within the season

greatly “affects | the census\sccumc Armén—ong (1963)‘

Istated thnt indivldual differences occurred becween ‘males




aceording to their phase in the b:eedmg cycle\ and that

differences. algo . occur between spec1es. slagsvaid (1 73a)
found that the gong freguency of a bs-\:\d community followed

the same patcem over a period of yeark, ‘Two peaks of sohg::

activityyvere qbsetved,\ separated by somé 30° .days:- During
the "‘interval between peaks, ' frequencies’ .. showed . minimum
values-of ‘508 of the, value at ‘the first - peak. :'Slagsvold”
' (1973b) .in a study of the Song Thzu;h, found, that the' size
\of, the malepopulation detérmined by the mapping method ~was
entirely dependent pn‘ihe time of the seaso;i. For. ?xample.
a_one :we'ek"displacem\em: of “the’ census period‘ gave a - ?an‘
change .in  the _}'d’et‘eﬁinined density. Best (1975) found that i
singing in the Field:Sparrow was n\;)st evident when the males:
were unmated.  ‘The number of visits wade also affects the,
accuracy of the census results. Bell et al., (1973)
: obtaiped a high census accuracy og‘vthe,re]'.atively sedentary
Reed Bunting when éhrvéys were sp:e‘ad widely. over the entire
‘breeding season. with the x’ﬂgratory Acroceghalus warbler

with its condlensed’ perica | of territoriality, - however)

greater - accuracy " was ‘cbtained by ' fewer visits.in close’
.su;:cession. Dickson (1978) recomanded the use of 8. surveys
with  the: mappxng method .and found that in ‘spot mappmq from
vtransecg:s, est!mated \populatiens increased steuduy as;
surveys increased . from six to eleven. slagsvcld (1973b)
stated that, for the mapping method, 5 sutveys may suffl‘ce

if they are conducted dunng the flrst peak of song actxvn:y
\ S

s \




v 1 : - : 5 : .

and at' the time of day when song ‘activity ‘is ‘highest. ~ He :
“-' ,‘  further ‘stated 'that a"t‘ least 20 surveysrs)’:ould be ‘made after,’
| clitch laging had occufred. Annual displa‘cement of "'song
i : actwfty has * been suggested \by Slagsvald (19735) who found
an appaxent correlation with variationg in the time of - 'snow
nelt and leafing af birch r_rees- Jarvinen et al., (1978)
FI. also suggested the occurrence’of annual differences\ in - the!
i . singing of  species. Bell et & (1973) found accurate
tnbeEpyeration Wau complicated by polygamy; promiscuity ‘and
2ie . the . presence ‘of = unmated Nterritorial. males. - Enlen (1971)

stated that interpretation problems also resulted:' from ' the

inclusion of . transients and irregular ' movements across

territorial boundaries. Best (1975) stated that differing
ey . 'interpretitions of .census“data is a major source of errors

He found the relatlonships between territcries deluvu.ted

B 5. independent - interpretations\'of. the same data to

: : (R “E
"fragmem:ary at best"™. He further stated 'that cautmn i‘s
hecessary .when comparing - data interpreted by different

" individuails. T 5

. b To minimize the effects  of the -'preceeding problems

‘certain- forfis . of .design confrol are necessarys -Observers. : o

‘mustbg expetiehcgd and! surveirs conducted under optimum ;

\ ‘wegther \c'onditiens}’ Emlen (19\71) suggested the. development ¥

of graded ad)ustmem:s for A subopcmum ¢ c.onditlons\'

Nk Heaaurements and descrlpuons nf vegetation type and density

must-be 1ncluded fnt each’ cenaused area and'.bird = species




"\ degree. for trie changes in fates of singing‘and  tranemission |

must” be dealt with separaf ely (Emlen, 1971). Both Emlen

L(1971) and, slaqsvomm (1973a) stated the necessft}

accumulating data ‘on the seasonal\‘changes in™" thel song

lgctivity of species.  “The "coefficient .of detectibility"

Proposed. by Emlen (1971) “was ‘intended to correct to somé

of _sounds thmu)gh the ha\utat. .- It's effectiveness as'a

correcnon factor has noc bean careiully documented howaver.

~(3.C.. Rice, -pers.’ " comm.).
: One  of . the newest _methods .available for. the censussng
of birds is ‘that of Reynolds et al., (1980) who descr)bad»,\

variable - circular-plot  method for estﬁnatlng bird humbers.
By this techmque all birds heard or seen around‘ .a station

aré counted ‘and an ‘estimaté ' is ‘made . of :he .horizontal

distance of each.bird from ‘the station, - The ‘ numbet | of -

individuais ' per. ‘unit area in - concéntric 'bands of

b pfedetetmineé .widths about the rétation is plutted for  each

Ejacié’s. 'l'he hand (with nuter radius’ x) ‘where the ﬂenslty
begins to decline is chosen and the numher of mdi.vlduals

wxl:h:m . the l:ircle of radius X is sulnmed and divided by’ the

- area ( xZ) to determine the density of each area.. By uslng

a’'standard fixed . maximun distance,  coefficients ‘of

1iity may be" det for ‘each species: ' This

 method ‘greatly alleviates the  problens. associated with: roush

terram by allouing an obee:vez tc census from ﬁxed




G g points, but eill reguires ‘the design’’controls “previously

| descnbed, Gk

L Monxtoring of ' ‘the impact of insecticxde spray

fordst songbird Bipiistions; hast Al asst exelislvely consisted .~ [ v

- of. the census,:ng of singing males. ﬂ‘he technique involved

s ¢ 5 o
has’ primarily begn th\e mapping method. Ho'& var, elements of «.
3 ‘the.. population adasuonu to the pzesence of slngi.ng males -

: - -are also included. -A pre-detérmined. route of .~two ‘or ‘more

niles, oriented ' across the’ antl‘clpated Spray ‘swaths, is

_ traversed co “obtain popula.tlon 1ndlcea,‘expressed as .~ birds

W
seen anﬁ songs heard per unit of Bl e populatlon index

® X of each species - is intended to. yrov:.de a basxs Ear N
-y 2
comparison of the relative abundances of various specles or ¢

> .~ of the same specleé beEo‘ra and ‘after a spray application .in

y -gan area of unkhoun: 'size (Bu:kner ‘ana 'Turnock, 1965).

| ! ‘Buckne: (1974)-noted the major shoz‘tcum).ng of this method to

be ‘the masking of those birds singing at a dlstance £ron ‘the

observer by t:hose birds singlng near  the obse#ve:. He
further statad that, therefor:e, & population educnon due
" to sptaylnq may - not- -be accurately reflectd i the

| papulatien 1ndice€ since such an occurrem:e ould increase.i - .\

‘the range of Nearing of' the: cbserveru A [l o 23 A

P A Eearchinq for degd birds in.a' treated grea has been

" another ‘method of ‘assessing the short-te _‘ <1 \(eek et

,spray) lmpaéi of"v‘ ‘spray ‘anni*' jons. Unicr




| Pearce et al.

k‘ﬂates of sptuy applications and/«

\go:ese environhent “ank therefore the * actual ;ubrtancy

éuffered by the population is- ‘ottan ‘unpnsslble to accurateny

Ftermine by thxs ‘method.

Dbservatlons .of £ aherrant

bghavmur due to 1nsectic de pm.son;gg seem also to pe_

largely due to chance sxghti G5 and ;é refore ' of | limited
- ‘ ;
value . in determining the ‘fpact of.a ‘sptay‘uapplx.catxon dver

“a large area.

a -combmat‘ion and/or modification of these methods ' of

K 1mpa'c: nssessmem: have been used in n\om.toz'mg programs in

recent years (Buckner, 1974; - Bucknét ‘and" McLeod, 1975;
1977; Buckner  and Sarrazin; '‘1975; Buckner et'al., .1974;

Bucknet et'al.,'1975a;  1975b; 1975¢; Buckner ét al.,’ 1976

Germain and .Tingldy, 1980; ' Gov!t: of Newfoundland and

@
: \
Labrador, Dept. -.of Consumer: Affairs' and Environment,

anofmab;on Report ‘gm-79’-2, .1979; Pearce and Peakall, '19771Y'

1976; 1979 Varty; ‘1976; Sarrazin, 19'79).‘

' These studies have been.. summsrized, where p%ssible, and ére

'p:ovmea in Appendix A: i

while the nethods, of - data }cull‘ection‘ in. the " above
i

sn\dies may ol cons&ered basically simxlar, the amount and

type: of datal provided “in, each’ may varied conatderably,
makxhg comparlaons betweeq them of doubtful validity. The

pray. regimes used for .

the ' bird - plots studied:are ‘often - difficult, -if ‘not\

impossible, to extract. If the spray regime for each stidy

. ‘area. Gsed ' is .not . clearly - 'stated . ‘along ‘with' the actual

N



et al., (1978) 'and others do not allow

: L S Vo it v B ¥ 4
spraying dates involvedj it -is unknown wheche'\a, comparison
between, areas is in any way relevant or valid.' Detailed

‘e.g. tempex + precipitation, wind

weather i

elucity, etc. 'is not provxded. Habitat - in: tmation is

oﬁten nor_ pmvided and  where present is of a rather. sketchy,

qualitative form/ In. at least -one .study | (Germain and

Tingley, 1980), data'had beer pooled from areas ' which  had

- apparéntly undergone different spray'regimes. ‘\Honitoripg is

often conducted for 5°days (or fewer) prior to. a spray
application and a similar post-spraying period. g

McNeil (1978) points out the needvfor a number’ of 3 =5

fcres t y to’

year -studies in aifferent

.providg the data base essential tn. meam.ngful evaluation:of

nop-target eife,cts‘ resulting Erom anti- _spruce budwo\m

treatment

selecting {ndicator species on the basis of -mpércance “and

-abundance and the need for. obtaining data on the dynamms of

populations . R 2 2 -

*The capture—recapture ‘method - of - samp}ing, ' animal

X

populatlcns has been’ desct-ibed ,excensivexy by Seber (1973).

Models have been developed to study both open aqd closed
opulahions. Open pcpulation models - ‘allow for additions
(khrough bitth and/or immigtation) to the population and - for

deletions {(through denth and/or emgranon) f£rom - the

“population. 'Cloged population models as tscribed by Otis

or sucli’additions

\
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He ‘further  emphasizes, the - nécessity . of
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. v
" | e ana delet%ns‘. Basically 1n>_capture recaptuze st‘hdles—'a

X N population fa . sampled” two ‘of .more cxmes “anay “at - éach..

: ; sampnng. \every ubmatked a\nhma\l caught is. given'a . unigue
{

- . mark;. p:evionsly m#rked animals -are recordedr and the '
o, ) :

animals are: released back into the populat!.an.

' '

8 %
In long-tem field .studies ‘an open popu].ation s

-usually _the case.’ Pollock (1980) \cited the Jolly-Seber
g i (3-5) Model (after Jolly (1965) and-Sebkr (1965)) as being *

the most important open population modelf The J-5 Model has

| the  following assumptions. (Pollock,” 1380): = (i) - equal

catchability of live dfimals; (ii) equal Murvival rates of "

all animals;\ (1ii) ‘the animals’do not-lose
all marks are recorded. on recovery; (%) the'actual

time spent-sampling occupiesa short gberm. If gny of the

‘bir

ensusmg studiés), modxfxcations oz: alternntiva

mist b employed n ordet to, estunate the populatlnn size
St with any. dagteatob aacurats. Thefe, appeats, hovever, to be

‘a) shortage ‘o8 suitable technlques toallew, for the .vio ation -

o * ' of these\ assunptions. 8 ! : . { o i -
“One of the more -common cz.\péﬁ:elg:ecapeuré methods used

S .0 the  study of 'bira pgphlat;ions \15" “the mist-nefting'

s ek gag. This iethod ‘has several’ 1nheré'nc ‘plases:. A1) -

“birds - may' vary i their 1ikelihood of capture according to

‘uge, sex, hehavicu:al characteristics. the posir.lon of thez.r
“.. . territoriés rélative ‘to. ghe migt th, gtc.} It is known, ot ..
Gl e SR . z J \




|

\

!
I

‘example, that specxes utiluing the high canopy, a'z‘ea for

nesnng and fongmg are. less nkely to be cg ptured in mist:
nets than' are /gt und nesunq ~and foraglng ‘speclea, L(di)

indxviduals and, cies 'may develop ¢’i~ne: response” ‘

which alteks the likellhood of their belng recaptuted, and

(1.:\1) adnlt and uunatu_rg birds are known to have different’ |
survival rates. 7 R »/6 3

"o determ&ne\ ‘the ‘long-term impact of _an insecticide
syruy, it is essential. to know: if the samé individuals are

remaining in  an aréa - in" the  period -followitg ' a- pray -

application; "and - also f\f' the adults'ard, retirhing té breed
: : 3

in sub'éequem: yéars. Without éuch info;‘nat‘ian, declines in
/

. the papulatmn oE an area may be masked by memhers of the

same species noving in to ‘the area from adjacent unspxayed

areas. It ts also imperanve that mformatxon be obtained

ofi ‘the numbers of offspnng emg Eledged “in an aréa so that

A
11: can. be determxnea, by comparison with a control, if’ ,spray

-appucauuns are affecting the reproductive success of ‘the

bird popnlanox\s. sl | p W \
o Baseline .(i.e," pre-sp:ay)\d@ta on the bux\populauon

- dynamics of .the areas to: bé studied were very limited.

Therefore, | .any .~ impact” on the communities. from spray

-appllcationa Gould be detected only by means of compa’zison

with .an nnsprayed area.: ..Because OE the lack of baseline

"gata‘and thé lack of tralned ebuezveré it was, decided that

data collectmn for' t\he current atudy vou;ld be acccmp ishad
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by means Of a mist-netting and banding ‘program. . It' was

| recognized that the sizes of the bird communities wouldnot
.be aburately estimited by this method. ' However because ‘tne
biases of thé technique should be relatively constant in all’
the areas tobe Studied the sanples taken' should therefore
“be cém;':auble; It was .recognized 'however that certain
N * spfaying 1mpacts miqht not be detected ‘by thxs techmque.

For. examp (i) any- impact “on thie high cancpy foragers

whose £00d supply would §e potentially most greatly affected

e .'by_amindcarb spraying would probably not be observed because
these ‘species are least well simpled by nist=nettiigs:” (1)
o B . - a depressed population in a sprayed area might be maskgd‘if
‘e birds in that area had to increase their food searching
ac:iﬁty _to' compensate for. lowered food availabiliey due to

: spraying efféets, because such” increased eIty  might . be
+ v reflected in increased net catches relative ‘to actual
G iy population size; ‘and (iii) 'any “dif‘Eerences in “ habitats
; between sprayed and. unsprayed 'areas which might affect

- catchability of \birds (such as more unidérstorey of a higher

\ : ' canopy) ' would be confounded: with the.spray treatments (JiC.

Rice, pers.. comm.). . ; . o 7
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“Bird gistribution in relatidm-to habitat i

Acording to Hilden (1965); ultimate ~factors (fdctors
esiantial for the -survival of the species) in' the habitat
GolastiinitoE birds are food, requirements imposed ~by the

1 and- Foastionat’ stics of the speeies, s

[N . 'and shelter Erom enemies’ znd adverse veuthsr.

Al Y : suggested that p:oximate En:e:u (hcters which serve to .,
il \ release the settling mechanlum) nr. landscape, - terrain,

“nest-,". song-,’ look-out, feeding and ezrnking sitesy and

othee animble’, ProyiwAte factods;ieg besald o be’ cues E0E

the ‘preaenc‘e or absence of ‘iltimate" factorss The selection

‘mechanism guides the birds to an envsr&.pnt met“ﬁng their

o = ecological zeq’uin-ent'a. i.e. ultimate factors; and ‘the

choice of breeding untmn is releued by p:oxi—te factors.

Anderson - (1979) _noted ﬂllt minor hnb}tﬂt altgtatxons which =

% v destroy such "sign sti.-ul}l can resnl.:t_ in 'x;ha_nges in bird’ /
% e -species utfmosi'uon of an area. & : \

: When ‘stndfing bird species divérsity, MacArthur and A

Machethur: (1961) found i¢ to be unrelated to) ' plant Species

diversity. Noon and Able [(1976)  stated that habitat

. ‘_ selection in' passerines ! seema to be R 1n£1uenced by . the

_physical " of the iy, i thiont ‘particular

_regard ‘to the plant upeciés pre;uné‘ . However recent work
has indfcated that when distributions of individual species -
" are examined, planf npecxeu may be. important factors. (Wiens
ax_zd Rntt‘n.be:ry, 1981). quff (197‘) found t.hat populations
\ E :




of breeding birds became denser, and -the '‘species ‘diversity

increased, . as  nest sites and ' £00d ‘niches ~became more

complex. A high degree of speciicity was also demonstrated.

.in the 'selection. of plant species| for . mest place:irent.

Anderson (1979) stated that very few areas ‘have an extensive
unifurm habitaf_, and notea ‘that areas having’ a diversity of
struct\lre generally attract the 1argest bh;d dwersuy.
Other a\lthors (e.g. James. 1971. whitmre, 1975; 1977) huv&

tended Hot to” include the individusl tiee species, as . such,

'in their  analyses; .but 'rather ‘to include the number Gf

siwci.es of trees as a single | category. Becaiise <the mist

nectmg technique of the - current st:udy captures not only ;

those birds nesting at the site but’ also any birds:which ‘are

moving ‘arcund An. the  area, the speclea of trees may,. xn'

themselves, provide an lanation for-the e. ‘of 'the
birds 1n the area. b Pzar}zreb (1978) sugqested that birda do

" not reglrd all trees of the same height and pxofile, buj

dliferent Epedien,. ab . beifg eqnally desirable “for, ;uch
actlvities as nesting and foraging. | She: noted ' that |leaf
size and morphology may influence the degree to which birds

‘use-a ngen t:ee species, ﬁer example‘S trees wlth 1arger

leaves mking h. difiinult\ for amauer pane:ines to si; on';

‘~a twig and’ ‘atill‘reach the middle and ur.er po:tiona of em i

l.eavas where. insects muy be fo\md.v She Eux‘ther winted ou;

that leaﬁ.movements (suph s lp Pog us
“probléms * fof  hovering"

of .




:e.g. Picea and ‘Abies havlng 137 and 15 species respectlvely gk
; .

" theeitent  to which habitat preferences ate mvolved in

a habitat on: the bagis:'of .a combinaticn pf Eactors.
[ oaha omart (
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Kinglet. Southvoﬂd (19%1) Eound that the munber of 1nsect

speties associated with' qiven’ tree geneta,yaﬂed in Britain, .

It should be” noted; however, that buda wauld also forage on

a ttee with unj,k/a few insect ., specles p:uvldlng r.hese e g

) apecies were: nbundmt.

/RS
' Because dig cuances in habita structure may resulr. in

dxssmuaz bird papulatlans. it is necassary to de:ermlne

bringing aboirt ‘the ‘species aistributién observed in - natare. -

Hutchinson (1957) descrlbed the nxche as‘an n-dmensmnal

Euclidian space with eacr; axis./'-of '’ this” hyperspace

+corresponding . to -'some .variable ‘which.. is relevant in the

biclogy, of -the' species. .mnes (1971). ‘assumed ~ that o

predlctahle relationsmps exist ‘between the occurrence of a
bird. and of its chat@cteristic vegetational tequirements.

She_termed. this, basic i n ‘of | the, ecologi

1 niche. v

-gestalt". AS poihted out. w Niemi (1977), ‘habxtat

_the: species level is qndivxduaustic. in'that.a

_gwen spec!.es' y:seléct a habitat on ‘the simple presence er

" absence of\a iven: factor Wherans anoqhe: species may . lect

. Rice:
reyen)

E:colgicnl Honugragha ~ 4l

> ptess) found‘thc o
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Mmiltivariate - ‘statistical ':echniqueé have been, used by,

5 |~ . 7lnunerous authors” -to  describé - the. . distribitions OE bud

/species ln'rélat! o'y the nature ‘of “the’ veqétat on

T (Andgrson, 197 Anderson and Shugart, 1974, aInkley, 1930,

Jﬁmes, " 3o; ‘1; _Johnston, 1979 Norse, 19761 19787 Niemi ana: 7
)
3 1919 Noon ‘and‘Able; 1978; sabo and .Whittaker

Rees . efannmullel

Shugart et ales 1975- dmi:h, 1977; Stauffer and Best, T .

Ks ~19§D) Tlttenngtunc t al.,v1979'\wh1tmore, 1975, '1977). The

4 . hasic pre ise: of the m\lltxvitlate approach - to habitat

=, selectlon assumes that the habitat selected by birds can be /<
measuxzd mathematxcally (see . Green, 1971; 1974): By such \

studies; certain _species have bae‘n shown to display habitat -

preferences( alt‘hcugh the nature and ~ extent of these

s

<A . preie:ences Have be?\ variable. Despue the var,tahilxty of 4|

LR habu:ac preference studies, it was expected; however, that

< euch a stuay aould ‘provide an additiqnal basis-on which to "

&5 T lnterpret thewpcpulatxon characteristics of the aprayed and

5 lmsprayed areas. t - y N
R "




Birds and the sptuce budworm -~

Insectivorous birds are known' t.o\ have a significant
Lnﬁluence on the populution dynamics of muny insect species.
Analysis, of stomach }znnce{m nass, Vhows that at. outbreak
levels, spruce budworm. forms an importam; part of the dxer_

of birds [otvos (?79“ quoted 40% found by »Hltchell, 1952

anda'7-46% from' 4 § year study’ in naufnunalandl. N :

Punctional respenses have been noteﬂ in certain bird,

species dunng\spzuce budworn outbteaks.. For example, Zach

. Ovenbirds.. This speciess usuauy,restncced to foraging - on

the forest £1dor  ‘and within reéach of the, ground (Chapman,
1917), was found by Zach and Falls.to frequently forage ‘i
-infested conifers well above ground Tevel. !

It s generally believéd that the densities of certain
species of Warblers (Parulidase) fluctpate in. response to the
numbers of [ spruce budwom preaent. MacArthut (1958) "

‘suggested’ that Cape May and Bay-bi Warblers,

'aue tol theix extia large, clutches, are able ‘to i
rapialy than other species. In years between cutbreaks,
these twol speéxes becone reduced in numbers and ‘may. even be

eliminlted locally. Horrls et l., (1958) ‘reported a dx.reat

. numerical taspiigs -t . \inoréssing ‘spruce budworm levels by

the ‘Bay Bl rnian and > Warblers, and

_qan inverse . response by Magnolia, Yellow-rumpéd.  and

Black-throdted’ Gréen Warblets.

| The. inverse ‘response - is

‘and Falls (1975), | found’ an; unusual method- 6f Foraging fn’




)

_outbreak

presuned to be due - to interspecific competition with the

¢ &
species shoumg a direct response. Morsé (1971) suggested

~that” thé ecological . release,. shown by the Yellow-rumped

Warbler in. the absence of congeners, is - correlated with a

low level. ‘of interspecific social dofiinance. Morse (1974)
Eurther sug‘qéaued that the accu\:rénc; and baburidanc_e‘ of 5
socially subordinate Species should’ be léss predictable than < . ;¢
that - of sociauy dominant - species because competitive !
d:\sglacement hay - be of major importance. Sanders (1970), m
a period of low sprnoe budworm levels; fcuna cne denslty of ¥
breediiy bird pairs to be lower than those recorded in the

same aréa by Kendeigh (1947) in a 'time of spruce budworn

Sanders attributed this lower bird density almost’

entirely to the absence of Bay-breasted, Blackburnian and’
; e ‘
Tennessee Warblers. - Morse (1978) found the densities of

Bay-breasted and Cape May Warblers in’ an area of -budworm

outbreak' to! be higher . than those typical of non—outbreak

areas, as réported .in' Sanders, 1970 and’ Erskine, 1971, 1972

and ;1976.  He .pointed out . that part 'of  the  chaige -in

insectivorous bird populations; even at a high food density;’
resdlts from a aubstltution of species-

\role -of birds . in

\Otvos. (1979) stated that - the

controlling . epidemic populations - of -spruce . budworn  is

“negligible. " He ' gave  the concensus’ opinign that the major .,

“influence ‘of birds cccurs at the begiining or the.declifing
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phases of an outbreak, and ‘further suggested that these - may
N be, in fact, the .most important sontial periods:
. " i
Bldod parasites 3 )
* Aminocarb ‘insecticide is.not spruce buaworn ‘specific.

VIt is expected therefore, that 2 spray applicatmn will also
aifect othe: insect populutlons- su‘ch effects .-may- vary from
o shgh: reductions cf populatxnns to local eliminations, the
degree . mainly ‘dependyng\ on the habits of the par:i\cu}ar
insect’ species.  Certain ' insect .’ species produce a
po:enuauy detrimental) effect on a bird pupu]*atien, in that
"they serve as -vectors 'for the transpission ‘OF  avian
haématozoa.  Bennett - and Coombs  (1975) . in insular

iland, found Simulium latipes aict., nec’ Meigen ‘and

auréum\ Fries o be  vectors of the blood parasites of

Leucocytozoon  spp,. Culicoides stilobezzioides Foote and

‘Pratt, a vestor of the blood parasites of Haemoproteus spp

und circumstantlally. Aedes 10chleratatus _punctor Kirby a\s

a yector\of Plasmodium spps - | *

Bennett gt .al., ‘(1975) siggested that the effects of
spraying on the ‘vector. ‘éﬂpulation should be reflected in
gross” changes in the fze_vé:ence ‘of-avian haematozoa. They
further ‘suggested the occutrence . of  three . possibie
sftuationss.: - (1) .a giréctieifect on the yéctor population

resiilting. in ‘a lowering ‘ of . the prevalence - Of . avian

haehatozoa, - (2) _an inctease. in’ the . prevalence ‘of dvian
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haematozoa as a result of the normal.predators of the vector

population beifg affected:. mors Seversly 'than thé vestor

3 . p P Yo N
_.population  and| (3) . the preyalence of . -ayian. haematozoa.

remaining similar’to that of comparable; untreated areas if

the insécticide h\a\s no effect. . While the third sitiation is

cortéct as far . as it goes; it should be noted that this

ituation may also ‘arise if the effebts of the _insecticide

“are.’ of ' short “duration, (as with the carbamatée "aminocarb™

*according to' Sundaran and  Hopewell,  1977),  bécause
antgration ‘obLharete .bion agjacent populations into the
area wonld rapifly compensate ‘for any. losses sistained.

S Becauss Unfestion of bixds “withtblood parasites  is

thought 'to occur, - 1h the natal area it was postulated that
aifferencées in the blood phrasite levels might be -observed

betwen  sprayed and control areas. Prellmir;ary observations

.
by Bennett (pers.. . comn.) on the west coast of . Newfoundland

.

©{. nad indeed" ‘recorded” a lowered blood parasite level'in a . \

Matacil tréated area relative to ‘a control . area: -, - Such
ditferences -coudd provide indirect evidence of the impact of
the spray application on, the “insect population and hence on’
the “food  aupply . available - for insect-eating | birds.

\

Therefore it was decided 'that blood smears would be taken;

“from the netted.birds,




) ] . it

Purpose of the current study
¥ - 5 Lk $&

*1The current study was- designed to [.investigate the

Ionger term (1 . year post-spray) effects of. ° aminocarb

|Spraying’ on. bird populations of central Newfoundland.. Thé

study ‘attémpted to provide insights 'into ' the " population

dyhamics .and the  blood. -parasite levels of avian species

g the c ; of ‘a - spruce budworm

outbreak and. an aerial application;of aminocarb insecticide. '

\
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MATERIALS AND METHODS
hY
\ 7
Study areas A
Studies were in central land, at Big

Careless. Cove’ Brook, (Figa= 1), approx imately l6km. southwest.

of Glenwood; thtle Careless Cove Brook,v nppro Amately 12km

southwest , of Glenwo\od\ and’ Joe sact'; Band, H{ﬁn vest of

Gander.

* Both the Big and Little Careless Co Ysrock areas
received an aerial application ~ of - Matacil
( e 1yl methyl ate), on'June 18th. and

again ‘on June 26th, 1978. The iitended dosage rate was 70
g/ha at an emission-rate of 1.46 1/ha.  The ' first
application of insecticide resulted in a light deposit

within the sprayed area (0.109 1/ha) while the second

application proved - even - lighter (0.028 1/ha) (Gov't. .. of

land- and Labrador, Dept. of C /N and

ankzonmerﬂ, Information Report M—79-2). Because the Big
Careless Cove Brook area was at the fringe of the spray
block, ‘the possibility exists that the sp‘nyin;; of "this area’
in 1978 may have “beer relatively = light. - Analysis\ of.
“Kromeote \ cards ' indicated \th.:' the deposit was 0.032 1/ha
{from the first spray application (Northeott, 1979). - Little.
“careless , ‘Cove Brook, which .is in'the centre oi the sp:ay\
- block and would presumably ~ ‘be -more l_umly t:o have ' been
uniformly sprayed during is?a“ugu theregare: chosen as an P
\ ey d
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A i \

additional ared-to bestudied \in 1979 The contrel axda For
this study was Joe Batt’s Pond. Analysis of! Kromtote cards
- showed - o, traces of Matacil in the control area from either
spray application {Northeott, '1979). The m;an nuibers. of
\budworm pupae pertree (L:5-2.lm.in height) in‘the 3 areas

were as f})llows: 1978~ - Joe patt's \Pcnd 37.00, Little -

Careless Cove Brook 0,625 and Big" Careless Cove Brook, 4.80; ', \
~1979- Joe Batt's Pond 42.53 + 26. Bé, thtle\ Cal‘eless Cove

_Brook 6.13°+ 4.597&’519 careless Cove Brook 22. e: + 12.56. o
These figures were cbtained. ‘b /studies . conducted by, the ]
Department of Consumer Affairs(and: El‘:ylgonment “and'have been i
provided .by Bruce 'Thompson., e | should bey’ noted that
sllghtly different locations were Sampled at Little Careless
Cove Brook in 1978 and in 1979. In./addition, the sample size -«
at Big Careless Cove Brook in, 1978 was relatively small and . |
thig| result should therefore be reCatded ‘with’ caution (Bruce
'I'hampson. pers.. comn.). - The Dep?rtment ‘of Consumer Affairs

and Envirdnment. carried out fionitbring studiés of the . avian
popu!.atmns at B:l.g Carelesx Cove Brook and Joe Batt‘s Pond, \
£rom May 30th, 1978 to August: " S¢h, 1978 ‘and bave  Kindly

> se studies for comparative A

_ provided - the  raw. data ‘from




Mut-nettlng_ studies \.

Ten Japanese inist nets vere set - in each of ‘the sp:ayed

areas- and ‘in" the control area: At the coptrol area, nets.

1,2,4/5,67,8 and 9 (Fig. -2) were set in the exact

1 . A
lccations "dged” 1n 1978. At 'Big Careless Cove' Brook , nets
. i :

©1,2/3,7,5 ana i0. (Pig: 3) wire. unchanged £rom 1978.  Net

locations at Little Careless Cove Brook are shuvm in~Rigure
4. Nets were 9n or lam. in'length and:2m in width. and /were

set .on_ 3m - aluminiun poles. ' Nets were posi}:iuned across

- probable bird flighf 'paths, set . as inconspicuously ‘as

- possible, with the botton 'panel of the net tonching the

ground’ or the top.. of the. understc:ey. ‘Nets were\ st at a

" mininum of , 200m apart. 'Mist netting was conducted 'durnng

the period 28th May, 1979 to 18th\August, 1979. mtung was

not' attempted during periods -of rain or when wind velacity

was in excess:of 25kn per hour. In the control area, .

netting was -~ carried out twlce a week; weathlex: permitting.
In. the sprayed areas; weather pe;mitbinq,- netting ~ was

carriéd out twicé per week in each area prior to fledging of

inmatures and subsequéntly once per‘week in each area. ALl

“netting commenged shortly after .dawn. with néts usually

remaining open for some 4-§ hours. Sy

ALl birds captured in the mist - nets were | identified,

‘aged  and sexed acmamg to Robbins st al.; (1966). The "

names ‘of ‘the birds used in'the current study folloi the *
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American Ornithologist's Union Check-List of North -American

Birds (1957) and its 32nd.- Supplement (1973).  Scientific

names and jaiiE hontxes of the bird' species. are 'given in

Appendix B. Pauuerx(orme were 'then 'banded under perimit as

set £orth in the rugratezy Bird Ach following pruce\dures'

ae:\scnbed in the North  American nnzh Banding Techniques

"\ manual.’ A hload smear was taken ‘from the braqhial vein  of-’

i % ¥
each: bird; using. the  technigue and- smearing apparatus,

outlined by Bennett (1970).

Vegetation meaaugnents- ol R
o quantify -habitat differences™ and/or similarities
among, the -three'" a:eas, structural features_ of. thé vegetation
(Table 1) were medgured.at all'mist net sites, bsed “on. a
method described by James® (1971). ana Janes ana shugart
(1970), with séveral moaitications deemsd better ‘suited’ -to
_ the.present study, as suggested in' Hudson “(le7eys N
L A ciroular plot of '0.0405 _ hectares, \centred at the
midpoint of the mist net was .sampléd at’ each ‘site. ' Two
traneacts\ were made; at 450 angles fron the mut net centre

’quse the plac, ahd: all plant stems inte:sected at breast

hexght were cl@ssuxed aécordinq :u size, and.- denttfled to
accnrﬂlng to Ryan (x97a). 4 scunnﬂ . names and
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variables at 30 net sites.

Table 1. |
) \ o \
¥ Lo 3 )
“an " R 8 e L. 5 '
1. AD = Total number of Alder in' all size classes 4 -
4 2 W . \ Total'nmber of White Spruce in all size classes I
.3 WIL ° Total mmber of Willow spp. in all size clisses
(. % B Total number of Balsdh Fir in all size classes
5 'BSP ' Total nmber of Black Spruce in'all size classes |
6 1\ prc Total mmber of, Pin Cherry in all size classes '\ e
7 am »mmlmnbe:pfmmtainmmallslmdasses
\ o8 wB Total number of White Birch in all side classes
% e Total mmbernfMaple).na].‘lsxm classes .
.10 asp. Total ‘number of Trembling Aspen in all siye’ classes | .
1n B Total nimber of Yellos Birch in all size classes |
. 12 . e Total nuber of Balsam Poplar in all size classes’
13 @iCc.  Total number of Choke Cherry in-all size classes §
4 om mtal’nuﬁaezofamexs’pedeemausize classes
5 z Tothl number of ‘stems less than 2.54cn xntextepted
9 *, at bresst height (0HY) . 5 L
160 2\ motal mmber of stems 2.5¢cm < T.c2m e |\
Vot B Total nuiber of stems 7:62an - 12.70cm DEH '
o ¢ Total nimber of stems 12.70cm — 17.78cm DR, F. . -
. . b - Total, nuber of stems greatér than 17.78cm DBH )\
t -
\ 20 el Percentage qnnnﬁ cover ', iy “
21 o'}, parcentage c?xxy cover | LT ey
2 mm
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A s

canopy cpver and ground cover were eutlutad EY suggested in-
James and Shugart (1970). - « - \s

e

Blood girulu .
“ 'Blood films were -examined \Indel oil 1merslon (IOOX)
"fur_approximutelylj mnutep per slide, during the . fall .and’

winter of 1979/80, in the International Reference Centre for

Avian Haematozoa at Memorial University of Newfoundland,y st.

- John's, Newfoundland. : » P R

statistical analyses _ X 3 g ] X £
Bec-uu of ‘the mltipu comparisons made in thm atudy
01 was dms\en as the sanlﬂclncc Tevel zequimd for

that’ were significant. An analysis ¥

of varhnce of hours by ~area and  week was perfm—ned to
detetnlne if the sampling effort was matched- among :he three
1969) \
were used to'. omp\ze the time axumucxorgg of ithe adult

areas: c-uscs for qoodness of fit (Sokal and m:mf

and of; 'the mmat; \ptures 6i' the ardas’: for' the
arcaine
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\

regressed against the weeks of netting for each -areafor .the-

total. netting weeks,. . .for the ‘weeks prior to €1édging oé
young apd for ‘the weeks post £1¢dging of young to - determine
their seasonal_pattern(s). A G-test for goodhess of it was
Gasaits pecsiainalis the -'sémeTnec* ‘repeat. rates . of the
adult birds wete anulat umonq the areas. .

To determine if there were significant differences

between the areas in the numbevs'of adult individuals of -a

particilar family,. adult  -Parulidde, Fringilli

y | Turdidse were tested between aréas for -each year (1978,
1979). and.’ between the years. . Testing was by means of a
G-test ' for godness of £it. Analyses’ ‘of frequencies using
arcsine ' ‘tramsformations of ‘the data were used to'deternine -

\ ‘differences i the proportions of insectivorous’ “individuals
eaptizel;. ibetwsan: the . sress for 1978 ana 1999 ar\Ad} between

3 t ' the: years, 1978 and 1979. The numbers of . individual ‘‘males '

: : and” females of ehe families’ Parulidae ahd Mnguudae

‘captu:ed dn each area vere tested by G tésts to compar;e the'
captures’ of . ‘sach family by s beeween 1978 and 1979. The
pooled data o both years were then teatéﬂ for each.area to

. conpare the- : omposiuqn by sex ‘of . captures of\ the 2

families. " e i

i .
chi~squaxe tests were performed to,. detec\: significant

'éiffetences betnevn the ad\xlt and immature individpals

'capv.u'd of the fanilies. N parulidag; Pringillidae ‘and

idae between t;he 3 arg&a\s- As vel], theae ratios were




tested for the two areas’ studied 'in 1978, and 1978 was

\ Principal components apalysis, to simplify and, condense * the

© data and does ‘so independently’ of ‘the principal’components |

’th\e principal compqnen‘s. 3

Page 34

tested against 1979. Sy

\
- The vegetational wvariables measured were sub)ected to a

ata so as to. bring.out relationships among the measured i
variables (Pielod, 1977). This ana1yns_trs§nsfomea the\
ongmax variables (vegetatxun megsurements) irto a new set

of quantitative variables which according ' to .Green (1979)

have ‘the following propertfes: .(1) each new variable is'a | 9
linear function of the ‘jd varigbles, (2) the first rew :
variable  extracted  (PC1) is: the Llinear additive function i e
accounting for the Sadlae possible variation -in the data

and (3) each additionmal riew variable (PC2, PC3,...etc.)

accounts f£or the largest possxble visiutiod :emainlng in the .

which have previously bebn e e, it ollows

that while the’ orlgiﬂal Variables'were intercorrelated. the 2

i 1 r are | orthogonal. - The principal |
components. nere Tiext orthogonally rotated: to simpllfy the. ..
factor patterns and \therehy facuitate a. more ’maan;ngful v
1nterprecatmn. Factok.. scores (in thia context, rotnted ,
principal component scores) ‘were. then extracted  to determne
the.relationship ' between each net site and. the principal

:

i Means, ﬂeviations andl conﬁdence

An F max' test described hy
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Hartley (1950) was used to test the homogeneity of the
variances among the areas -for each principal oonponen;.

§ " Because habitat selectlon “eriteria may vary by \spe;ie-
_within a family, . eleven bird species were selected on the

basis of their abundances. For h Of these species, using

totn‘l individuals captured 'in the 3 areas, step-vtn

multipl.a :egtassicn analyses were performed 1n an attempt to"

\ ne  the ¢ variation of bird . species-
aistribution (dependent variables) attributable to the
vegetation differences -betwen net iltea, as represented by
the principal components '(independent vnriables). By’ this

- method, various ions “of the variables

were tried, in order to obtain a minimum unexplained :
" residual variance “in terms of the smallést number of
principal components. -This is acceq:lis‘hed by the droming‘\
of .any . principal component - which did ot independently
remove a signiffcant amount. of . the variation (sau and
Rohlf, 1969). Hultigle regression analyses van also
RIS Serforaed-or-adilts Q’n\l—y’,— and-immatures opr, of species of

which .sufficient numbers tad been captured. Regression

equations determined - from step-wise ' multiple regression
i P nnnlylcu of . the \conttol area oply were used (for those
.., Becies which oceurred in suficient numbers at. the :control ¥

N ,axca)l to predict the expected number of adults. (5 speciss)
and the expected number of immatures (6 . species).'of = each
~species at each'net sité. Locale predictions were obtained







= exception ‘of ‘week 11. “For.week 11, only. the control area |

‘ResuLTS ' . ;

Avian populations . 3 \
"Eight hundred and sixty-six fndivigiale, Feprenenting
27 specieés, ‘were captured in the control area, (Table 2) gin
1979, - and in 1978, 448 1naiv1dua}s\1'ﬁ 29 species, Table 3.
At Big Careless Cove Braok, 467 individuals in 28 species
were capthred in 1979, and'378 individuals in Bl\speciea in
1978 and at Little Careless Cove Brook, 850 maxnauau in
32 species. ' Captures Of the 19 species comon to all 3
areas in,1979 accountéd for 93.2% of total individuals
captured- in the c_onérol area;; 95218 ‘af Big Careless Cove
Brook and 95.68 at Little Careless' %ove Brook.. _The
‘composition of the population. by ‘family for each of the
areas is ‘given in Table 4. An analysis of variance indicated
-‘that_ o significant Qiferences occurred in:netting effort
between areas (F=3.371, @.£:=2,18, p>0.01) nor was there .a
significant interaction between area and week (Fe1.595,.
L 4:£.=19,18,. $0.01). & 3 .
The. nuiber of adult birds captured per metting-hour |
| (Fig.' 5), remained \':elacs.veiy similar ée: all 3 areas
throughout' :m gzelte: par: of th« netting aeasan. All 3

areas |were found . 'to-lbe ‘similar  for -all veeks tested

(G-ur.ltiltlc-lG 9146 (} =18.42, d.f.=16; p>0.30). " with the

Wy
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Parulidae’~1979%
—19/7’3

< Fringillidae ~1979

e IR

©:58.8

56.5 | -

2027 .
\i424.8
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Figure 5 =
J ioe < )
Number of adult birds captured per’netting-hour
- Joe'Batt's Pond
. - Big Careless Cove Brook |. | 5
= Little Careless Cove Brook = 1
¥ " - Not sampled
- Week 1i May \ ;
. ~ Weeks ‘2-53 June . f! X
| - weexs 10: July gtk
K } — Weeks 11-12: August - 51 N X
: e - ot §

i $

; S [

1 g : §

D - I

v - "
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“ U p>0.20).
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and thtle Carelesﬁ cove Brook were statistically sinular

ol (eus:msuc-zs 0638 < \x*=26.296,  d.£.=16, P>0.05)\ The

captite ' rate OF ‘the -imiature birds (Fig. 6), shows -the same ’

general trend in all the 3 aress, howéver, Big’ Careless Cove

Brook was-sonewhat: later {n reaching. its peak capture rate.\
are it

The ' control . ‘area and Big. Careless iCove “Brook! were
statistically similar . _‘for all. ‘wecks tested
(G-szausnc-h 1099, \< B a-u.:sz, d4.f.=8, pP>0. 10y except
“week 11 while  Big:Careléss Cove Brook- and Little Carsless

" Cove Brook vere statistically similar Eor alI’ weeks tested !

(G—statistxc— 7682 < X =459, A.£.8, p>n .80) excepl: week

10. _There vas no aignxﬂcant difierancé between the 3 Apsan

ior weeks 7, 8 and.? (G-Etatlstic—lo 4687 <X -\11.03_, 8.f\=‘8!
. . v

\

Of the 326 1nd1v1duals banded’ in the control ‘aréa. in

1978, 12 (ali banded as adults) were recaptured in 1979, a
return rate o 3.7%. Since 132 adults were banded ‘in’ this::
area “in 1978, “the’: return’rate of adults was 9. 16, ak Big
Carelau Cove Brook. 2«1 mdihduals vére banded in' 1978 and
of - thege, 30 were recaptured in the same area in 1979,"a

retum ‘rate of 12 |.‘ one hundred _and sixty-eigh: adults

uere bnnded in o Eh: s area 1n, 1978 and 28 'of these were

A




AR ittt

=

YES R
\ it ; .
N ' \
< : \ ¢
4 Sl
o5 i : 3
AT,
; & :
=. FPigure 6 -
v § A S s =
\ birds per. {ng~hi )
2 5 as SR G
) e ‘Joe Batt's Pond i T \
- . - Big Careless Cove Brook Y . L %
% i v s
- Little Careless Cove Brook g
< A : \ o
*Y{ - Not'sampled | - L&
'~ Weeks 6-10: July k
e %< Weeks 11212: August







- TR g B Page 46

Big Careless Cove Brook, 2 Of the 192 immatures which were
banded in 1978 were renaptured in 1979, .4 return rate' of
1.08... The imlnature zetum rate at Biq Careless ccve " Brook

and at the control area were statlstically siml.lar (ts=2.01,

z:l.f,.= n p>0.01_). ’l'he(\, adult return rate'was significantly

higher than the immdture refurn rate \at the .control area
(ts=7.02, d.f.=®,. p<0.03) and’. at Big Careless Cove Brook

(£8=6.02, d.F.=d, p<0:01).

Of the total captures in the control area, . 9.4% o
‘repeats, i.e.; banded birds captured within r.he‘\s{‘m& 10*
grid of Latitude ind’ 1oﬁgitude~ WLEHLE, ., EhS) A 3-mo}.th
perlod in wmch they were ongxnally banded ox. 'zecaptured
(1978~ 12188). At Big Careless Cove Brook; 1l. 7% were

repeats (1978, - 13 78) and at Little careless Cove Brook,

5« 5\- In 1979, of the total adult taptuﬁs in the . control

area, 21.6% vere repeats. At Big' Careless Cove Brooky-20.3%

of the adults captured were repeats and-at: Little careless

. Cove  Brook: 11.18. The adult repeat rates did not differ

sighificantly between the control area and ‘Big Carelgss Cove -

Brook (i:s=0 403, d.£.=9, p>0.10). However, the adult repeat

rate wgs sxgn\xficantly lower at Little Carelsaa Cave Brook

.01) and at

than ~-at."the control area (ts=3 72, d.£.2m, p<
Big Careless Cove Brook (ts=} 125, ‘d f.=n, p<0.01). Adult

repeat rates thtoughout the seascn were determined by‘

“ dividing -the numbex of 'repeat, -hixds caught Qn a ngttxng

day by the number ‘of birds handed’in that area prior to that

A

\-
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. netting day. Analyses of ia for the
i showed that these adult fepeat rates Gropped significaptly
over the netting ' season at the control area (F=56.132,

& : 4:£.=1,17, p<0.01) and at Big Careless Cove Brodk (F=58.114,

/,/‘ over . ‘the *-first 5 " weeks of netting at the control area
© (F=0. 911, d.f.=1,5, p)O 05) ana Mt Big Careless Cove  Brook
(F-2\604, dig.=1,4,. p>0; 05). At Little Careless‘cuvé Brook

the adult _repeat ‘rates remained similar throughout' the

adult "same met” repeat rates aid not aiffer, significantly

between the three areas (G-statistic=2.96 < x% .22, d.£.=2,

p)O.ZO;. The repeat rate of immature birds at ~the control

area vas 3.13, ‘at Big Careless Cove Brook 1.3 and at Little

- Careless Cove Brook'l.9%. . The immature x;epeat rates did not

‘ditter. aigniffcantly, between ‘the control . area ang By

Careless éove Brook (ts=1.69, d.f.=w, p>0.025), the control

'\%xrea and ‘Little Careless Cove Brook . (ts=1.59, d.f.=s,

v )

//(t's-‘o' 49,  d.f.=9, p>0.10). - The agult repeat rate. was

p>0.05) or between. Big and Little Careless éuve Brooks

sign!.ﬂcantly higher than tha 1matura‘repeat rate at the

control area (ts-E 87, d f.-o, p< .01), B!.g Ca:elass Corve

Brook (ts=6.27, a.g.-h,' p<0.01), PLE . o
No' significant différe’nges. were found between the

control area and Big Careless Cove Brook in the ~numbers of
R " 2 & ‘X S

- %

d.f.=1 u, p<0. 01) ’l’he adult repeat rates remlned similar

entire netting, se&zon (P=3.071,. d.f.=1,11, p>u os). The
-
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iy '

adult parulid, fringillid and tirdid individugls (Table 5)

captured i:; 1978 nor’were\ there” Fliffetences ' found between
the years 1978 and 1979 (G-statistic=13.4003 <X*=14.067,
dufu= 7, p>0 05).. Addxtionally, no. significantv differen;e\s
were Eound betveen the numhers of adult’ “parilia, fringillia

and turdid individuals .captured at: Litue Careless . Cove

Brook, Big.Careless Cove Brook and . the ¢ontrol ared in 1979

(G-statistic=6.7083 <X’ =7,23, d.f.=6, p>0.30).
The number of adults of insectivorous species ' netted,
| (Table- 2), |at) the control ‘area represented 57.5% of ‘the

total ‘adult ‘individuals netted (1978 - 47.1%, Table '3), at

“‘B_ig Careless ~Cove Brook, 53.4% of the total (1978'- 56.6%)

and-at Little Cakeless Cove Brook, 53.4% of the 'total. - In
1978, 'chuq _were' no significant differences between thé{
three areas :Ln the numbev:s of 1nsect1voraus adults :aptured

as percentagen of thg total adults .captured. The

- bropnmxoné of lnsectivorous adults were sxmuar in 1978 and -

1979" for both the control area) (ts=1, .98, d.£.0, $>0.01) 4nd

| Big Careless Cove Brook (ts=0.62, d. £, =0, p30.10). i
ND significant differences He:e found in tk\e male
\female  ratios  (Table. 6).of the famny Panlu.dae or of the
fanily Fringiilidae, between the years 1978 and 1979. ‘When

the pooled. 1978/1979 data of the pa:ulids were compared to

those of the f:rsnguuas, no siguifmanc differences - vere

o shown at; “the con;rol atea (G—statlstic = 3949 ¢x% .‘az'a,'L

W
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.
Family Joe Batt's. Pond "Big Careless Brk. Little Careless Brk.
HY
\ .
Faloonidae -1979 1 ]
- -1978 N R
. ‘Picidee ~1979 1 1 \ .6,
.~ =107 '3 - -
Tyramidsie -1979 u 8 17 57 V25 .16 S
78 v 2 1 3 - -
Hirndinidee 197 ! 2
~1978 I - - \
* Corvidae' 1979 055 SR B
A .=1978 27 1 < -
Paridss 1979 10 4 5 b 1 .
-19 ST 4 5 L. - -
~1978 23 6 2 B 52" 205
x -1978 . 2" n 2 < -
9 o Tt - 4
Sylviidae 1979 8 20 1, 6 1. 28
s 1978 12, .3 - Ca
Bunw'dmuag’-mé ; ) 7 &
s -1978 1 4
Pa:u]idae 079 01X .3 06 - 103 142 . 195
.~ -1978 56 197, 97 8 = <
Zoteridas -1579 / w0y :
w78/ i %
s X > L -5
‘110 69 . .87 87 127
R I R R
Ay AT Y el
626 3R 234 318 571
2 b e
6w - =i
‘—Aﬁ’grl-huinnqx’ear=}\ﬂnlt d B 0 "
"-Hacdmthearn;nmw:e 2, g &k




-
/ 1 : 2
s :
= ] "
3 25
Table 6. Composition of selected.families by sex.
oy ) o i " -
> Joe ‘Batt's Pond - Big Careless Cove Btk. Little Careless Cove.Brk.
TR M¥ F** -M:F. Ratio M F M:F Ratio M P ° M:iF Ratio
Pm" - : 9
1979 Couvs9) 267 2:26:: 1., . 52 240 2,17 & 1 60 41 1
1978 E ig- svEy 2e28se 1 49 .°15 1 3.27 & 1 - =
mﬁ“‘*‘" = g 5 o
Pess e Tl atedda v ;. wl. Wl alere 21 27. 0:78 1 1
11978 5 2k 28 CRATEALSY 22 11T 5 I TR e e
; e 5
‘un'u'axe‘mu.l.c . PPy 1 . g o
: ~ g 2 E :
Bl 3 PemaleAdul: . b soglR e, ¥ S SR
i #**'s ondtting-Northern Waterthrushes ¢ a high proportion were of unknown sex.

BRAE omitti g Linwln s Spa.rrows because a h;gh prcpnrtlcn were of unk.nwn sex.




T 1.984°< X" 22271, a.f.=1, P20310) or at Little Carelesa” Cove

Brook (G-statlshu.[- 2. 611 < X -2, \I]., d.f.=1, p>0. 10).
3

‘A" toral of ‘626 individual bl.rds of ‘the year i.e. birds ’ -

hatched in 1979, were netted in the contrql area for'a ratio

(Table 5) of. 1 adult C 2 61. xmmatures (1978 ratio’™- L1 adult

: 2.2 ‘i.mlu:u:es). At Big Car&less Cove Brook, 235 1

% : 1nd1»hauu i

res were hetted for a'ratio of ‘1adult : 1
il\mature (1978° ratio - 1 adult : 0. 93 lmmatures). At mittle 4
§ : : " careless Cove Brook, 572 inmatures’ were netted for a tatio’

.61 agult : 1.80 1mmtms. s -

e T R i-he,numbe:"o: immature  parulids’ captured ‘was)

L § o 's~igillificant1y highex. in the- control area. thén at - Big -

Careless Cove: Brook in-1976 (X%=43.31, dif.=1, p<0s oan ahd .

in, 1979 (x‘ 51.57, ‘d.f. =1, P<0:001j and than at:Little

‘(,

% Cateless Cnve Brook (x‘=zs 54, d.£.51; | p0.001); Little |

e Cazeless\ coie Bronk ‘and - Big- Careless :Cove - Brook - had’

“statistically similar numbers of. i\ma:d:e Sarunaa’(x“nc 96, 1 7

‘@ufo=1," p>0

" the nsmbefs K

.‘025)‘. ‘No algrﬁfu:ant differences were found .in, e 2

pmmas red. betwee 1978 ang

o

‘1979%. - °No, signif icant - differences were Eound betveen .areas -, A

between years i

‘numheu of 1matpre fringillids

cnptured. '.l'he num.her oﬁ 1mmature t capture{.i ‘was
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_vegetar.ion analysis {0 ¢ | s

most part independent of one another. Values of -

& Cherry a(.d white Bixch; |

: values oE

significant @iffer “were found in- 1978 or between 1978

and 1979, ;. " g

,/The cot:elation mal:l‘ix (Tahle 7 derived Erum the 22

'meaaured varxables. shnwed these variables to be, ‘for “the -

>+0v46.

are sxgniﬂcu‘\tly ‘correlated at'a'=0, 01. Alder\uas shovn) -to o

be pasitively ccr:related with sixe class 3z, (<2.54cn DBH)

ang négatively con:elated with size class| B, (7.62em =

12, 70uu oai) g " Willow " was posmvely correlatéd with pif

in Cherry with White such, ‘maple

with Balsal Pophr; Choke Cherry wh:b Othez‘a and slza c'\lass

B; (1. 62cm - iz2.50em mza:. si:e ‘class A, (2.54em :

DBE), with canopy cover'» max imum.canopy . heiqht with she

class:Dy (>17 7Gcnmsn), and With ' q:ound covet. '.

The results. of the principal conpcnants un-lysis (aﬂ: r

_‘orthojonal rotation)  are''sumparized.'in’ l’ahle [Re mghc-. .

:actors ‘weré Eound to explain 79% 2| of the. variation. A%l

>+0 46 are significantly ear:elaced at 2=0.01.

l’actor 1 whlch

cau te Sor 16 “ of the tot&l V!l'l_nc!







V" Table 8.

::m»eueum ot sactors with 2 m-m}ad vegetational
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468, totar  yeisnce

accounted

cimiilative & of
. -total variance

Correls

ations
. priginal variablesss

v Ft Factors. .
e 1 3074 08 e g el i B
16,8134 12:2 9.2 7.8 7.8 5 6.4 Vsie
168 [30.2 67.2 93,7, 752,
: L g x .
\ A . : |
" -0.370.96"%0.19 -0.13 -0.11 0.65" 0.07°-0.19 | R 3
0116 0.1 6.19°50L3T 0,28 (0,65 ;
0.34 0.8 0.3 0.26-0.22 z0.05) " :
0.06 0508 0.42..0.23.-0.08 0.74" 8
-0.29'20.277 0.20°-0.21 0.02 ~0.46"{]
-0.02 0.08'-0.09 0.12,-0.08-0.02 .- °
N
-0.07 0.26 -0:01 -
-0.00_.0.82" 0.30 5
0.85" 0.09 -0.03 :
0.06 [0:52%-0.13° 0.04 0.27 5
0.08 .0.16 0,04 =025 -0.11 ¥
N

©-0.1370:17 ~0.24 0.22. 0.17:-0.03

= stgnieiant at = 5,01
S nTmpuen of vatisbles {a!given in 7as
i

~0.49%:0.16 -0.01 0.05 "0.52" 0:20

«uzz 6.50" 0,26 40.X4 " 0.05] 0.57"
b.18' ‘.16 0.65" 0.4

rx.p'q- 3.

0.83"-0.12. .
0.37 6.03 - e B
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< class B, \(7 GZCI!IA

g assocxated with ‘the presence of.

Trembling “Aspen,

* DBH), greund covez and max!mum canopy helght‘
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&

eflection of ‘the lack of dense’ground 'vegétation in ‘such

areas. ' Sich areas would" be/ m an uﬂ:ermadiate ,stage of

regeneration sinbe’ the stem size of Ciress is vatiable " ange

the’ cariopy height is low.

Fucto: 2 'accounnng for 13.48, of ‘the batiance,’ ig

assocxated with the presence of Alder, trees of sz.ze class

Z; (<2, Saoh DBH) ; and canopy". ov?r. The structure of such
an’aréa is that of .a typical thicket of " .young .

alders with

vety ‘little intrision of ' other tree species. Growth is

quité dense ‘as: shown by-khé correlation with canopy, cover.

. -The ‘third Factor, explainipg 12.2% of the. varlance,( sis'

positively correlated with' Choke Chierry; Others" and size

12. 7ucm msr{) Areas desc:ibe‘d py Vthis ‘
shru‘h):ay,

x,ntermedxate in density‘and low i héight. A

Pactor are those of mixed deciduous .growth,

further 9.2%

of :'the variance is rep:Esented by Factor 4, .which is

Maple, . Balsam ' Poplar and

also the Other class. With the exceptipn of tife differende,
in speciee composition, . the  structure of -~ this ' area;. is
sinilar An additional 7.9% .\

to those\ descz‘ibed by, Pacter 3.

of the vuriance 15\axplained by Facter 5, the presence- of
(13.70cm = 17.78cm

b

.trees; of size class C:

The " lack of

correlation Hith canopy cover. may fndicate that' distribution

is scauerea, or that little of\ he . “variation_ in.':canopy

ng- ‘Aspen,

‘while ' Eher. :
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3 - N \ "
correlation with ground cover indicates the' presence of
considerable undergrowth. he sixth Factor, the presence of
YellowdBirch, trees of size class A, (2.54cm = 7. 62cm  DBH)Y

and a su‘b_ﬂ:antxnl._canopy\ cover, accounted Eoz- 7 8% of the

variance. Factor 7, the presence of Mountain Ash-and  treei

of 'size class D, (>17.78em DBH), explAined a further 6.4% of

‘the varianhce. Growth of trees in such, ‘an aréa would be

A

7 ‘yet not 1y dens? with a moderate ground

Cover. The- eighth’ Facter, representing - 5. 63 of the

e
varidnce, 'is significantly correlated with the pteuence of

White Spruce and .Balsam: Pir, afd. the absencs -of Black

Spruce. - As evidenced by the correlations with ground cover

and maximam .anopy betht. growth is not necessarily high

nor - dense. The rcuxning 20.8% Of the variation may be

attributed to urisystematic variafion in the forest structure
anﬁo random error of the vegetation measurements.

Confidence xncenus calculated from the factSr scores

! _ for the 10 net sites within each area; show the aifferences

and { similarities  between "the 3~ ureu in . the ’habitat

attrimtea as tepnsented by the-8 Factors (Mg. 7). Factor

1 ‘as shounv to be the only factor for which _- significant’

d!,ffemncp occurred betveen any of the 3 study areas. ‘At

Little %

Birch ver. pnsant at most net sites, vhareas at all the net

sites 3 in .the :cntrol area (and at most net aitea at Big-

Catalesa Cove. Brook) tbeaa B,pﬁ 105 were ahnnt. i‘or the

areless . Cove Broo'k Willow, | Pin Cherry ana White' .
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Iy

\ remainirg Factors, whereas the i Of “the
}

. described . 'by = each _component .~ varied ' between - areas,

overlapping of all 3 areas was observed, The  variances. of
the - Factors for:.the "3 .areas were homogeneous for Factors

1,2,3,6 &nd 8. For pac:ou‘ 3,4 and: 7, hox;ever, these

ariances vere heterogeneous (F ma; 0.668, E max=13 2787
"ana ¥ max-la 482 respectively at, d.£.=3,9,. p(ﬁ.DOS). N K

‘\1‘\\\:,‘ LT .
Multiple regression analyses : R

‘The results of the multiple’ regression. analyses are |
summarlzed in Tables 9, 10°and 1l.- Included in‘these tables

are values for. Hultiple R, R2,:F of ‘Step and Over:all St‘.ep.

Multiple R. - the multi.ple co!relatlon coefixclenc, describes
“ the linext correlation between the dependent variablea, the

birds,,  and’.. the independent . variables; the' vegetation::

factors. - The absclute value Of 'R 'describes 'the : relative™

of thid | relatiénship and the sign of R indicates -

whether the. :elati nshlp is positxve or negative. _ The Rz
stat_i.gtxc\ i’ aomewhat easier . to- interpret, 'since . it

‘inaicatés: the. proportion - of ‘variation  "in ' the * bird

disttibutlon which ig Predictable h:om l:he Vegetatlenal

facwrs

clu ed 1n the nqre!s!.an equatlon. Bbth Hulti.ple
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o s b Table 5. Sumary of step-wise'regression snalyses Of. 11 bixa
: tpeciss. on factora of ‘the vegstation, ' Degre
s Bk =2 <1

X 4 £recd
ko Bkl s
¥ m !
boaie sty
; L . e step »
? Yelloé-rumped . e L g
. 2 T Warbler 1 BCT T 0AT 0,17 5.66
o i Northern . oL = A
Sy Waterthrush W L ieee ©0.50.  0.25 9.55 A .
X . 3 & .
Blackana-white - ¥
By s Warbler 1 ez . 5
- 1 2 2c3 &g
T .
\ 3 2c1 79 " ole3 PN s
gy 3 o5 \pes. . ol83  0l63 10073 >
it KN d Blackpoll Warbler ~ 1+ ' PC1 0.28  0.08 24500
/ "t Wnite-throated - . ¢ 4 " T
¥ i © ' sparrow. .. 1 0.33 0.1 a6 0N 0L
B B : < Lincoln's Sparrow . 1 - wiEcs . 0.47 0.22 8.03"
A - 8 " Ruby-crowned v 4 .
T P Kinglet L ees 0.23 . 0.05  1.55 1,55 3
L T Yellow-belliea F ’
4 Ko ; FPlycatcher 1. weser) 036 .03 w28t et L
\ \'Swainson's Thrush . 1 vei/ ,0.55 ' 0.36° 12.078 . 12.070 . i
1 \ 2 ecy o9 Cole7 . eiso”  12h1t -
) el American Robin 1 ey 048 0,23 .26y 826 S
4 . ; 2 pC2. 0 0.60 © 0i36 . 5.850 " 7.77% . &
7 3 %epcs 0:67  70.45 < 3.93 700500 T e
Bermit Thrush 1 rel 0ca6 " 0,21 738" 7l3s”

-k significant, a¢ o= .05 g .
#\% negative regression cuf{lcient. e /
& g
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NASTSER S R  DTAT
R SRR R AR
i R e ’ . ]
! L : . L \
o E ok ; %
B | o . > - =
. ; 1o ¥ 5 .
. _ able. 10 smazy of .ur-xu raqxau\u,.
e " g . of 7 bird apeci, .
5 gz andfor .
-\ cases = 30 N
- s st k4 “ £ independent v-mxm - & §
: By o :
A . ST —— TR -
. " Specias Step “Factor . Multiple R ¥ of step Overall F. ¥
% * | Yeliow-rumped £ T E @ S v 8
e {onlt » Warbler ¢ .0 O 1 pe7’ 7 Toue2 C0.38 0 17.40% 1740
il . Northern g A et
% - Waterthry 1 Ve 0.45 - 021 :
2 L0l62 0.3 § i
5o, & 3 »3 ot loim T olso
5 : uuck-una-ume- y P
. Warb; e 0.1 0,17 »
3 - w2 rc1’ 0i58 0.3 %
TR e o A N 3 pc2 | oies . 0i46 §
et . Blackpoll varbler /1 - **p(7 0.37. ":0.13 X
3 A - mTye-throatad wgl | 3 % P X
" © .l spadkow ; 1 ve3 A 029 658" 658 -
| " Lincoln's Sparrow. ‘1. **BCS 0.06 .i.90 1,90 .
N . {
4 Swaiasents hruah: 1 oo RO “0:46 4
- 3

* = significant at’d = 0.05
#* -neyativh regression coe¥fitient.
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i : . i - significant at &= 0.05 _ % i
P “ 7 #% - negative regression cosfficient. ' : \
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. Bach i riable is tested. for "its

independent contribution, as it ig included in the regression

equation, by the P of $_tep. rall F is a significance

test of the multiple correlation value.

\ The = regression anmalyses \'using total: individuals -
~ ]

captured in all 3 areas KTuh’la 9), showed the di’s\tﬂbution

Of B of the' 11  species _ tested, ' o be significantly

i ‘;,Xorrelated with strudtural charactarlutics of ' _the’

vegetation. Abundances oﬁ adults of 6 out of 7 species

tested (Table 10), were found 16 be significantly correlated

. with  vegetalional ~factors, no‘vavar,‘ the ghux;dar!ceu of

immatures of only 4.of these 7. species (Table 11y, were

% ugluf)clntly correlatea with vegetational factors., In baly

one case, the Lincoln's Sparrow, was the distribution of
umatures found  to, be  correlated. wifh .vegetational -

_structures  while the distribution of adults . was

uncorr:ellted. Bird di d from

equations determined | by snp-uu. multiple . regression
inalysea of the control urea only are given in Table 12. For
all but one of the’ specxes tested the predieted numbers of
adults . and/or  immatures’ were significantly higher than the .
observed numbers at’ both axg and lyi‘.’ttle careless “Cove.

- Brookd the -xcapuun being the Lincoin's Sparfow. For this

species the predicted adult’and . im s were
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Careless

predicted’; abundances .

3 observed abundances .

were sigﬂlficantly 1mver

Cove Brook. whne at; Little cateless cove Btuok the.

cl_xan the

‘. _In 1975, there were-no, aig(.xncant e.tfferencés betwden

“the control ‘ared and Big

Careless Cove Erock in the

prevulenue .of puras!tium of the aﬂu].t patulids, Eringuilds :

ok AT ('rab‘ue 13)..

Li ttle

Bt l‘.h& com:rol areh

Careless Cove Brook (X%

In 1979, howevar, adult £ting:.1nda

(Table u).




b kB apd Siienats.

- Big Careless:Cove Brk.
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cont*a.l Prévalence of blood parasitss in adult birdw in 1979.

* Little Careless Cove Brk.

-Big Careless Cove Brook
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' control _ area, (X1n2

i~ “Page” 74
3, Py

at Big Careless Cove Brook EHan At both Little Ca:elesa Cove

Brook  (X’=15.60; 4.£.21,'p<0.001); and at the control ares
C 0 N

(ti=9., 5:\:, doisiys <0, 01). Both Big and’ Little Careléss:

Ccve

rooks | had sanxficmuy higher -Preyalences . 8f

parasitism of immature etmguuds in: 1979 then ~aid the

8, d.f.=1, p(O 001) and ()C 219507,

IR 0 p?ﬂ‘.ﬂnl)- res)

The prevalénce of Hacioproteus in adult- parulids was

significantly higher “in 1979 (Table.14) at}‘Little Careless:

. Cove Brook than. at - the. control area (=682, defi=ly,

<0 01). The Haemogroteu s prevalence was also signi\ficantly g 2
_higher’ in, 19

as coll\pated to 1978 in adult Er:inqlllids at *
-

'thg Tl (x’=8,21, d.;_:l, 0. 01). " Thé prevalenge .
of aéemgroteus in :.mature £ringxu§és was significantly
Niower -at ‘thé contro]. area in 1979 (Table, 163, than -at both,
519\ and Little Carelesa ‘Cove Brooks;. (inlo.ll, S dufe=1,]

*p(O «0l).and (X =10 8'[, aif

£.5<0.2001) reapectivaly. T
S adult fringillids, “the Li eucocgtozog p:evuence was
S

ainu.].ar at tha contro

rea (»X\BS 75, cdlfi=l, 0. 01) and 4

" Big Catgless Cove B\rook (
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Differences were observed: in, the species abundances of )
the . bird populations of the 3 - aress studied:  Habitat
variation ccounts for a .portion’ oi \theue .~differences .
Befere pouaible eifects of spx‘aylng on the bird. populatxons

coild, be quantified, the expected bira lb‘undnﬂges had  to ‘be
agjisted for these habitat differences between the. sites.
The results of the régression analyses (Tables 9, 10 and-11,’
pages - 59, ' '60-and 61) were used. Net sites scoriny high on
“Factor 1 were present throuhout Little Careless Cove Bzock,

77 “Tak oné site at Big Careless Cove Brook and virtually ke \

at the control areall This Factor accounted for 161 Of the

vunation in distribution of adlllt Bllck—anﬂ-vh).te 'lal.'blers,
for 21% i.ll adult SHISnsOn s Thrﬂlhes and for 30% ln i-nuture

_Svamsém' Thrushes. !'herefm'e, for - these !pecie! a

r ] - " \
'1—;. substgntial amount of axiy in

3 apnyed and’ control ‘areas . could . be ' due to . this'habitat

ditferepce. Bufpre spraying, popu].acinnu of these species

inthe \control | area are ‘expected .to .
i pupu;auqn at Ln—.ue cai

e lower than the

i nf thc im act of the’ lpny prog:lm on. theaev’speciau

cugiicu].t._ Az l.l acozing ‘high ‘on Pactozﬁz ‘were pzennt

thmnghout ¥ -olt. ct the c trol lz.a~but less abuudnntly nt
Lleue and sig cnralua Cove azcv)u !hi.

leu ‘co - Brnwk, muking avuluations 4

5




: Species

A Blick—-and-white wazb).era, 19% in adult

LR . : -

for 218 ‘of the distribution variation of adult Northern

Watﬂrthrﬂahesy for 13 in adult Black~and-wh1te Warble!ﬁ,

for - 19| in imature Northern Waterthrushes and\for 254 in

imaturs Black-und-whi.te Warblers: - Areas _rating hlghly‘ on

Factor 3 were most nbundant at Little Cargless ‘Cove Brook

\\The variances of the 3 ares for Factor 3.were heterogenenus

with the largest’ variance occurring at Blg Caréless Cnve
Brook “(Fig. "7, page’s7). Frofi: the -factor, pcnres u—. was

chsetved that the net 1 score at Big Careless Cove Brook

was nore thap. 2 standard devintisis, largez- than  the © fean

.. score . of the nets in _this -area »fe‘r,Fact,_,g 3. !}’ecause‘a_

‘regtession equation ‘which includes ‘a. -wariable

routlier* value "may werempnashe that vauable it vas -

necessary\to examine the pradxc:ea» abundunces (nt,net "‘2) of -

!
h had .been uhown to. cnnose for Flutoril

Seyenteen percent of Aha variation in’ distribution q‘i Hault

te-:nrcated

Sparrows and. 46% in adilt swainson s anushas uere exp,lamed
7

by chu factor: .

l'he predicte‘ﬁ abundances

of: ad}ul:

Black: and—white “arblers and Whi.te-:htoated Spﬁrr:mn at -.net

] N 3
2 were lower than :the absetved'abu dances qg{:ausa

were, sxgnificnntly hiqher cha\n tne cb orved ab\mdunces for,

v L T page 76




A

W

. abundance vas : deri é

. .elass C) would \haVe the ieweut Lincoin™s Spnttnws. _Pau:tor46’ i

i 5waxnson s mrusnea'

he ‘less ¥

X
spray prcgram aa w\e,u as g

between s:.t.an By thi‘q mthod the predicted

abundances rfo:\this species were | smua:’ 3t ne

adaitionally Eor the 1ounle as a wholer. Twent

of the dist ibutlon variui:xon cf immutun Lincoln s Spatruwé

was ,explained, by Factor 5. 'x'he regressmn cnefhcient was

negacxve, ‘indicating” that . areas s’, zinq high on Washox, 5:
SO >

e areas with mlny Trems1ing Aspehs -/ and. | trees of size.
27 2

explained Tov o ther vartation. i ‘aiséribution” of ‘adult’:

Northarn waterthrusheé ‘and! 78 of | the varun«m inadult’

",vmanceu of! the ‘3 areas ‘For’

were outliers.




z{aptured} \%}fr spggies) Céign ’l‘ree ‘Swallows: ana Sparro\}q

Hawks, are :arely cﬁught in mist net

he populat an, dynamms' of ‘uncummon-m

e ,‘ species o: “of spedihs w1ch certaln’beha\i ural\patter7fc the

current. study cannét ,evalua:e e effects “of .the sprdy

appliuatxons ‘on auch sp ci S. However, because the largest

numﬁer izﬁ’mdlviduals\captured {more. than soa) wete \mem.bersi

; os the g specxee ‘commén £o al} ,Jl’ixeas, the_comnbinities aro
. sufficxently smuar, once. vegvetatidnal eifects < have} been\\
accounted for, to\ a;low compansona of the etfects of spray
ipplicaticns on“these moke ‘goimor- spec:.ea. B L 5 R4

~In astu_dy of ¢ passe_rifotmsh of insular Nyﬂfoundlaﬂd da . o &

‘du‘ring\’ ‘196971,

(1974) report that the
Eamily ﬁarulidae comprxsed 35 6% :of ,the’ indiyiduals captured
¢ by mlst hets, “the family Enngxllidae 29.8% and \:he Eamxly k i 1
mirdidae. 1s. 78. The percentages deteruhned i»y the -eurrént :

er whﬂ:h the Benner_t atudy wgs’ R

separat § (gengrjphxcally e

:.sampled\‘ -me ‘Feadlts oE &l é

Famlly

as.shown by

gobah_y as"a renult of the smni ‘leample |



-~ The relative consxstency Of " the - rate of capture_of
birds\r_hroughout the .aS€ason confirm the echulen

the. data. of ﬁrge hube¥s of Birds passmg through the-
ad ‘to be on \or near. thei: breeding/foraging aveas.

4]
mhe ém;nt vanatwn at the beg pning of the season  is-

ﬁrobably due {:o‘the gxe{ter mot 111ty of bizﬁs who are not
a

“Fare ot settled. Tnelvauatxon observed-at n:ma1 end’of "the~

* nettirg seasun is probgbly a Tesylt of the . incréased
activity levels of the aaulr_ birds whose youny have fledged

and who ueuld r.herefore, be less restricted to . the nesting

I e,
areas. he . ¥nclusion fof “small nunbers~of . late spripg

. \migra‘nts" and early fall

N
observed variations. 2 gy

\ﬂtst inmatures Of the ‘year were necced infall 3"

areas. durmg the eazly part of July. Inﬁt\ues\ were first

captured several days later in thd Tooritrel are\than Jn the

N rtwo sprayed areas. This difference was prabubly an artifact

cf the sampling regime i enit netum; was carried: out at;
3
the contgol ‘area on only I of the 3.days between ' the xflrst

imatur@ capture at. ﬁhe apnyed areaa and the Euzt immatura

capture |: the centrul are

‘mhe. " peak cap:u:e rate‘nf

rcck occ' rea ‘a Heek lacer

fmmatu\res at ‘qu carelesr '

“Page 80

) :
on migration routes. X 'me adults captured \may be

gra\\nts may. also contrxhube to the

Loee




|
|
|
|

\

in the

dﬁs\uvolvee,'ic seems that.the fledging of . 'young
Big, Careless Cove Brook area. may ha\ve been somewhat later

“than in the nther areass The lag <n nedgmg time might

\imply a lower £0od supply. in. thil area. At the'énd of the

senson, the capture rate of unmaturg birds declined at both s

the

declxne was*not observed at Big Careless Cove Brook.

ering - the : time  lag ln peak capture at this area,’

however, nett!ng may have ceasi;\ed prmn to. this _phase. 'phe
\ i

reuson ‘fox.- . the observed increase in the immatura

rate’ during the final week of nettlnq in the control

unclear.: If the inereuse was a result of the initial

asseribling of ‘the birds —pripr to’ fall - imigration

\e.'ncreasear shuuld have been observed ln the other areas. '
Species substitution ' as

(1958) was not observed, although this nay. he due in part: to”

the fact *'that bu}dworm specialists such as the dape nay,
i \

- ited and. B, Warblegs (see Kendeigh,‘ 1947

_MacArthur; 1958; iaorris et al., 19587 Sanders,1970) are’

uncqmmon in newfounaland (Tilck’and Mauhder, 1975). The.

@ ‘l‘ennessee warbler, anqther hudworm speclalist, while «common.

. not cap:ﬁred in. “-large enough numbezs to  enable valxd &
comparmons bal:we . he 3:aréas. Al U r
A compatiaon £ the adult :eturn rutes 'ind:.cated that

in Newfounaland apcording to. Tuck and Maunder

control area and Little Careless Cove Brook. 'A simllar .

cgiai:ure 5

area is.
similar

suggested 2By Morris et al.,

(1975),, ‘was L

'

the proportion oE adult\birds \retumfnq to. Big Careless Cove )

|




Brook . was . higher than 'the' proportion of adult " birds

| rbturning. to the control aiea. The differgnce observed was

not however, sigmfmanc ‘at - the rei;uiz’ed level ~ of
a’iqniftcance.‘ H1nde (1956) says‘that circwnstantial

evidence suggests that famuarity wn:h an area ‘may assist
\

feed ing i

and “Ef m-' - dal.. m.men
(1965r sage. that the 1ea ed chatacterlstics ‘of khe familiar.

breeding "station : 1ncrease the | effect ,Of :the 1nm|te sign,

stimili- €0 t.he poit ‘ whege a bird - will® settle in *the

) famxliar plaee, even though that place may, through vatxous

disturbances, be no. longer’ Within! the Uesifed: habitat range
of the bird. ‘It would a;':peaz,‘ therefare, that a ‘aeé‘r’ease in’.
Yoodubippil fentovidibccur Inia, Sucaved: areay might Lnot
decrease \the ‘numbgr of adilts re:uznmg co breed in thab
area, at Teast not for the first Sesgon, subsequent. to
Spraging. - However, the optinality of habitat selection can
‘produce anhual fluctuatxons in the density of bxrds, Vn an
area. According “to iiens (1976) habitat ‘types in an ideal.
situation. should be selected by u\dividuals on the, baus < of

£itneds prospects. These bects may bé a £ \“J_  of the

- population denstty in the habitat,and the intiinsic guality’

\ )

Of | the habitat type. ‘At low population levels.only Dpt'lmum
habitae would be’ utilized but with * increasing. density a’
int is; reached where othet habitats have equal potential-
'l.‘he bird “density” of: ‘th

hteas. may be an additlona;l

exphnatxon“ ‘of 'the . obseiv adult - return :rates:




@

Jcamole’s & 20w density Tia aiiayed. ees ey _increase its
déstrab{llty \m'pi:'a a potentially lower” food -abundance,
vhue a high density In an u.naprayad area ny lessen iu\
deaxrabxlity deupite a potemually hlgher 'food sumly.
_Additionally, because Hudson - (pers. .co_nm_-) has toundn
| significant differences ;in the degree of site tenacity of
certalin | \species of pasgerines in New Brunswick, it should . by
—noted that the return rates detemined by the'. cutrent “study

provnde an average fighre only, sinca, due  to insufﬂcient

« -numbers), they . 'have been. cﬂlculltaﬂ on acombined ‘basis

rather than separately by individual specieu. 7' <
. The returh rate of hmature birds in-the present 'study
wah considerably : lowsr: thar that of:adqlt birds. This was
not unexpected  since Hilden  (1965) states . that in ‘all
species . PR -sxuexee, ‘the _young bh—d- feturn to the
blrth—place ina u‘&uer pmportinn than tha old birds: He
A\Iggeltu' thut—h:printing “of - the -~ young -~ birds “onto- their
envizomunc occurs some ueek.s uf:er they have left the nest
and ,may have already dxapersed at a distance from their
£ birth-place. In addition, birds breeding for the first e
may - not be  able to eutubush territorieq neat théu
birth-pl ce .due to the presence of older mles who \usually

are \eurliur nguntu and are uluo uuperior 11 ter;itotlul

defense. The relulcu !howea the . mnnture raturn ‘Tate tur'

r.he uontrol ana tn be smlewhnt -1ower than- that ier Big

Careless Cov- Brooks ' This / wou\id. be’ unhslltent‘ with . ‘the




adult bird ﬂensxty being depressed at the sprayed area
and/o; thé ‘adult bird densn:y being at c\)r near-a’maximum ° at
the control area.” .However it should be'noted that this’
‘écmparison is_based “on ' smali percentages and snoﬁld be
reqatded with caut1on.‘ Addxhonally, the um\lature raturn

rate is, like the adult rate," based ‘on , combined species

returis -and, is sub;ect tc the saie, consttamts as nbted for

adul:s. Eutthernore, in 1978, Erom the raw data provxded,

the: banding of imatuzes appears t:o have been u:regular and

may ‘have introduced, ‘adaitional error - in' thé  form 'of‘

‘differentul banding: of species. : P e
: The smilarxty between the repedt rates of adult l;:h:da,
at the control aréa and Big. Careless  Cove , Brook in 19'{9\,\
i {ndicages thatythe communities were equally ‘sampled in both
_‘- areas..' At both areas the’ adult reyeat ratas‘sbowed the same

patte:n throuqhout the season vuth h1gher rates duz:mg the

%

Eirst 5-! weeks of nettinq and ‘a’sharp ‘decline . atound the time

of first captute of ‘immatires followed by a mbx;e gradual o

" 'declinel /The adult repeat'rates “at ‘Little : Careless’ Cove

Brobk . aum.g the 3 veeks netted prior €0 fledqing of young

were lower than at the'other areas. Little difference yas

-obierved between the z’epeat ~rates 'of: the areas An: the
pos\t~£1edging period- The" 1ower adult répeat rate at' Little

careless Cove ! rm‘:k may be due \ the soméwhat larger




‘adults “wete moving nore "1 any one. of the aéea o The»«,
immatire. redeat rate was' simlar in; all 3 areas. ' The larger.

. samplirig 'a:éa of Little Gareless Cove' Bitook would inot: be

expected to h ve0 as great- an : effect on the more mabue
e mmatures. /. The repeat rates iven by Northcott (1979) for,

. the bird comunil:ies at Joe sau's Pond' :and Bxg Caréless g
F'Cuve ‘Brook Hre 288 and 264 respectively. /Mhis rate would

appear to be-'somewhat: high unless it is meant to\ refer  to ! i

, the adult repeq\: rate only. Bragg (1977) at salm niet Park, .
Newfou’ﬁdland, “gives -a repear_ rate\of 20!. Because \both ‘the
Horthcott (1979) ' ana Bragg (1977).  studies involved, *

telatxvely small sample sizes it would seem - 1kel_y‘that' the

Fepéat .rates, ‘found’ by. 'the 'current 'study are ttie least”

biased.  'Between le stud;\es. racy
1 varies ‘as 1/n Therefnre, the sampling etror in the pres}ent
i R 5=y

study (0.034 for the control area, 0. 046 fot ‘Big Careless

Coi Broak and 0.034 " for thr_le Careless Cove. Bry ok) is X

about Kalf tHat of Bragg (1977 = 1/n =0.080)7 The accuracy .

of the’ Notthoctt (1979) study could not bedetermined S

because of a differinq\methodology. 5 Nt

“The’ " results clearly show, the proportions. of ! thé -

o}vmnfnit ies;

compdsed of: adults of insectivomus species’ to

While

‘be approximtely l:he nme in; ull 3 a:eas in 1979.
3

shorued a alight ncrease from 1976 to 1979 in. N

the propo:tion of addlr. inssctivores thia increase “was !

not
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v: %Y significant’ at)the 'required level of significance. Because

of the similab).ty ‘between areas in 1979, 1!: seems 11kely

that the 1978 capt\n.’e of insectlvores at the conttol az‘ea

sl e _;Jas‘ artificially somewhat lon, ‘possibly, due. to a : !

d,iffgential netting~ efforl:. kPR ;s 2%
The results shou t.he -jsex: coyhposl.tlot of the parulid

" aduits tb be somevhiat différent from that'of the fringillid -

adults at the confrol: area. The number of[parul\id males

ohse:veﬂ was ‘greater than the " number of ' parulid females i :

R while  male ‘and - fonale  Eringiliias [yere obsetved in . k
gt relativelyequal numbers. Th*;g was not however ‘different at

: : gnez requjred “level ‘of Significance.. ‘The reasons for 'this

“. o alfference could jot be determined within the parameters of

the current &tudy. . It is pogsible that male parulids were

. < invading the control areato forage, howeverthe..similarity

& o ‘of the maxe‘.femfe ratics &t ‘the “control .area’ahd Big

‘. 5 o Careless Cove Brook ‘would appear : to neg;te this hypoti’xesis.' \

'l‘he dxfference may result “from a dlfferentlal lxkehihood of

capture. of the ‘ales Jof; the two families; to the pressnce of.

le parulid "floaters' or to cham:e. : “.

NRRRE e LN assumed that' the' netting technxque will sample
the aame specxes\equally, in di.fferent ateas. Therefore, if
. ‘the numhers of adnlts of a pa:ucula: fanily are similar in

s of xmmatures of

that fami y: capt red should also similn between the




B

ily caught in an \area, then on‘would

expect to captuze a/ highet “number’ of 1mmatures ‘of * t:hat:

) fzmu].y in the area. | It should be noted howeve: that mist
nets nay cupr.ure adults and, 1mmatures| dxiferentially “and
'therefore \any 5 adult immature ratios. ' given\.may be ‘biased.:
Thg.s bias vould e, Howdver, . ‘b expe:éé:edi o 'a‘ftgct the

*three:  areas - d&ferennany, unless _the: vegetationall

differences discussed ‘earlier' are reflecr_ed “in -different

hag%tat use patterns \of juvenile and adult birds

. Ll :
Bécause the’ aduits of ‘the family Parulidae occurred as

- similar proportions of \the cempnuy in the  ateas stuﬂmd,
in bo!;h 1978 -and 1979,\ it Has expected that- the numbets oi
parulxd 1mmatures capturéd wuuld be su\ular among. the -areas,

\

and, Eo:,‘bnth_ years: Fr:om the tesults, howevel:“. \It can be:

‘'seen that -this: did . ‘ccur. Rather, the- number of,

N iﬂm\atures capture% at the conzml area wa§ far. hxghet .’f.n
1978 than at-Big- Careless Co}le Brook, andy ‘in 1979 “than a_t
elthér ;of the sprqyed ateas\ Futthermcre, predictiéns from

the . regression equations on the basls, of ‘the \vege;ation

. iy e o
indicsée ‘that - the numbers\ of ‘immature ;Yellow-rumped. .
Wnrhickns Blkchoansiwkits Waghhiig v ;

SR i \

. \ 3 . |
Ln:tl \Careless Cove E:ouk. '\" . i

'Becauae it seemed; nni;kely qat\ the netting technique g

\
¥ was; f captpring immatures dxspropottxonately hetueen

‘i.\:\_\be_t;\ama_‘ necessary | to B pqstu_].a‘te alternatwe
Gl T S T e W
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3 VA - explahaucns for “the ahserve::l3 dxfferences' (1) that the
. |
& © adult: birds at the control area prodiiced more y\oung, either -

by, -incxeasmg clutch size; increasing Eledging success, the
° successful completion of second broods, or a commnacmn of

\ these, Eactors, (2). that. the, lar\ge number of immatures, at the’

cnntrol area had not a1l been fledged in the area' but; were

in to the area to forage, presumably die to the high

budworm‘ leyel, (3) “that thg, adulf birds of the: sprayed areas
= pmduced fewer than the maximam possible number of ypung,

(4) that t:he sp:ay applicatlons had, in‘_snme manner,,

affected the,?wlogical reproductive processes of the birds.\

i B . \ Accordxng to Ch:pman (1917), the average clutch size of

pa:ulids is 4 for every breeding pair. Assumlng a h:.qh
@ : ~ degree of success, h: seems ll’kely that . ‘a maxlmum of .
L o GD ; ‘ fhung would ﬂf successfully fledged by each, hzeeding pair.
x5 i ' Cohsidering pcstulate (1) above, while this could notf
be conclusively proven, -due ‘to | the -lack of vpre budwq:m

' : = N 4 2, ~
infeatatldn data, it could be subject to rejection, if for

T T
rwicia example,\\the number of immatures captured was in excess of
E ol i that which | the .. adults : of © the area_could reasonably be
B  expected; to produce) ' The'| obe: . pirulid ratio - at ;the

_-control. area was ™ 3 21 hmnatuxes ior every'l adult or 6 42,

+'inmatures. for eve{.—yz birds. 1! i e aeen” Fron’ Kb

results, as wel]., that-the number- of”malej)arulids capture

-wag consistently higker than the nunber of Eemals pu:ulids




‘the control area in 1979 uuuld be 5. 79 “immatures. Eovr every

weather ‘of- the 1979 sqason. However, Af one makes the same

+ gummer of 1978 were- cold and wet,. it is unlikelf that‘ ‘more

secns highly unnkely that breediig paiis would® have besn'\ ...

not, therefore, acceptable.as a- conplete explanation. of the

“observéd differences; the second postulate; that .the - larg

‘fo:aga would seem to be'the more’plausible.

.assumed. that each maividual male capturéd ;wds a territory

’plauaxbuny especially in view of the excepuonany gocd

N 3 e -7 ,page 89
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who spend a lesser l:ime xncubatinq than do - the females. = If.

\
the possibility,of a fivater populatlon\__ ignored and it is

Rolder ~in. the general -area and further: assumed that-each

male c: € a ' pair, then the E;tiow'at

breeding pair. e double clutching by m,any of the /breeding
s

p’airs‘ occurredy this. « ratio ‘is, witth‘ the. real"m—of"

assumptions £0r 1978, the ratio at the control aréa would be

10.94 ‘immatm(‘es for ' every »b\reedingr‘pa'ir. This ratio is

elevated Nozthexn ushes - were ' ‘all o

recorded as sex_ unknown - in. . 1978. - 'Since’the spring.and
than a hardy few could have produced . double clutches. It

more. sucnessful in 'a .. poor. weather geagon than in‘a good’ | = A

weather season in the same area. . Sirice postulate (1) is

number Of immature parulids captured at the control drea ha

not been produced there but were: coming’ in to the are{i "\t"b

’I'he ‘testing of peutula:e (3) follows the same reasoninq

as that for: postulate (1)_ aboves i - At Big Cateless Cove




Bro;ak again assuming that each male captured répresents a . 1
breeding pair, the ratio -ga\x .72 _and 1. sg immatures  for )\
every bzeedmg pair for 11379 and 1978, respnctxvely (the

\mad]usted ratms being 2 adults :1.94 immatures ‘in 1979 -

“and 2 adults : 1.83 immatures in 1978). At these levels, if -

¢ ; adult and hmur,un mortality rates were to average 'greater

v . ‘than 50% par ynr, the popplution would be declining. It
S e X i

-, should'be noted that a declxne\ dould be cccu::‘ing and not. be ¥

* detectqd ‘ig there was yearly influx from succqssful progeny .. .| |-
of neighibours. " However, ' alternatively; xsince as noted’

\:- - earliez, immatures are less attached to their bl.z‘f_h-place

of and. consequently nove ‘over 1larger areas: than do adults, it |

is also possible that “they are moving out of the low budworm

density, sprayed area to forage -in \adjacent hi'gh : budyiorn

density, unsprayed areas.'

. 3 While the proportions of-adult puuuds aid not differ -

between the Big and Little Careless Cove Brook dreas, the"

) P
capture  of immature parulids was somewhat larger at the

latter area as' compared with the former’ (2 adults : 1.94

“immatures - ‘compared  with 2 adults : 5 inmaeu:'eé). Since

* w4 et Little Careless co& Brook was the ‘area uhsch presunably

? reneived the grntar }pray deposit,' it appears that the.

- spray applieat!.nn may not' have' altered .the biolog Jcal !
repmductive ‘ pmcesaes ' of " the - birds. a definitive |
conclusion ‘can not, houever, ‘be. made vibhin ‘the punl;leters

of -the cuzrent study. It ‘hiould be noted in -ddxtion, thlt




the observed decreasé ..

in the post-fledgmg

adnlt repeac

is

consistent with (i) the lazge number of immutures

cont‘rol .area not be:mg Eleg_ged in the area but cDmlnq

“ into the area to forage and/or (ii) l:hat the adult. birds at

-he sprayed areas p:oduced feuez xcung beg:uuse both opuo

u
would )result in increaued adult mbili!y. *In addition. the
results may be. confounded by uemlngly minor qifferences
hab).tat ber.ween thg sprayeﬂ areas. Further diffe:ences may '

since

be Eoraginq related

actual budwom densities” may

£luctuate within and betveen sprayed areas.,

\
Considering

the

Panily angillxdae.

the, numbers -'of

adults, ag'a proportion ‘of. the aault pop‘ulation,’

tqtal
ahowed no differences en:hevx: between areas or between years.

There wére also. no di.. ] ¢ in’_ thé i

.captured. Howeve: the’ \numbers of both adult and immatu;e

White- throated . Sparx ows:: ptedlctéd v by fRe

‘régression

equations »we,rev;sign;ficantly. higher: - than : the observed

'areas’s

numbers’ ‘at }'bor.h spr:ayed Additionally’, at: Big '
Careless C ve Brock th predicted nunbers . of < immature
Lincoln's Sparrwa was ' also higher thln the ’ obae:’veé

numbers..- Fok” thtle Careless Cove:

"Brook, _ howevet, the

‘predictions for ,adult and 1mmature Lincoln's

lcwe: than f.he nbuzved numbe

Spat!‘dﬂﬂ were‘ 52

ip




’Cu‘eless Ccove. Brook wete 1ouer tha at the otner 2 areas.

Acuﬁrding“ to.: Bent (1%4 Y \:x\e ushal clut\ch
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$ A this factor. ‘Nevettheless predlctions from the regression

v equmons lndicnted _‘that’ “the obse:ved Mumbers were lower
‘thar. expected "on the basis of the vegetation. -

. secause the mist-nettln%technique captures those ,bxrds

'vm‘ich are . mpvxng “about: " in the’ vlcmity of the net and

mobue acnvm{ ‘of xds’ 15 foraqlngv

b\ecause & majo

zelated,\it saems reasonablg to" suggest that the birds

‘captured in this s;udy reptesent the'birds foraging in the
area. . For, the' adilt \portlon of' ‘the ‘population _whose

S movements @reé; restéxcted by. such pzessures as" territory

AR gt & : / defepse, nest-hu:.lqu, mcubati.on and\feeding of young; it
may be assumad that \theu' foraging will be done as- closely

Sy b b pcssi\b'le to .the mesting aréa. Therefore, ‘for’ the most

part, the ‘adults captured by netting at least in the petiod

prior /to fledging are - probably ‘nesting within a short
L) distance of the net. /From the: sgasonal ‘patterns of the

_ adult repeat rates at the (\:ontrol ar!a and Big Careless cove '

nxook it as observed t'hat the rates priot to the fledging \

asteep drop occurred.at ‘the tilie of

by  lower'' repeat _rates 'throughout ' the

appllcatians had affected the VECtor populatmns. Instead,i'

here difterences .did ucgur between the sprayed areas “and

-

\

e wns the sprayed areas wmch showea the
o




«

higher level-of parasitism. While these dxfferences . should
be ' régarded with caution ' since they aid " not appear
consxstently for both years or: for all \xf the famxues

tested, it is possxble that birds (of the sprayed areas were

: undergoxng stress due to\focd shurtagés and hence, . would : be

|\nore su}‘épt).slé tz\, and ‘carry. hxgher levels of, the &slood
ﬁarasites. . Tl \ T ¥ .

The prévalences of parasitism in the total  populations

of the control arealand Little Careless Cove Brock, in 1979,

“were .similar to those reported by }Bragé (1577) (see Appendix

\

Sy Woodworth  (1978) and . as suggested by Grainer et al.,

(1975) for Region 5 of North America. They' were, hnwéver,

. donsiferabiy lower than .reparted by Bennett et &L, (1974).

Unfortunately, prevloué research on the b}p&d parasites of
the Newfoundland avlfauna does not. separate the adult and
xmmature portions of ‘the pnpulatmns studled." : Therefore,
cumpariaon bgtween studles - may \be " invalid due to

disproportionate age omposxtxons " of the ' various y

populations. - In -addition, di tionate ion
(Of familiés may also p:oduce' differences - which greclﬁdé
compansuna be;{: en studxes._ X E i

‘l‘he ptevalences of .the _1ndlvid\lal parasites determined

by the cun'ent study do not allow . the druwxng Tof any
conclusions. As ‘with the overall prevalence, diﬁferences,

when p:?sent within ' year, involved Mgher levels of

\parasitism in one ‘or other of \the sprayed areas. No,

Realtily 8




g consxstent pattern was, however, dlscernable. : | § g
) | ' In viewing the "various compbnents of the cu:rent study

i as -a whole, it is evident that the ‘major difference betwe’en
the areas studied is the larger than: expected numher of"

{ " immaturé birds pz'esent in the control area and the lower

than uimbe:

in the sprayed areas. It
seems probable t‘hat

difference is dltectly‘relatéd‘tc

" thie avaxlable food suppl .. The high :numbers ‘at the c?ntrcl

5 ¥ . area result from immatures invadipg: the .area to forage on
; the h\igh,denaity spruce’ budworn gopuf;cion. comparably, the

: S low ‘numhe‘rs in thé sprayed areas result from the immatures

leav:lng the areas’ where _the and supply has been dxmxmshed

S fn e “(presumably’. due , to' -insecticide appl;cations) to forage in

predicted . than observed ‘abundances at the sprayed areas. for

‘the adults and’ for the immatures 'of. several specxes it ‘is

also probable\that there ‘was a depressed success rate ig the

sprayed axeas. . E \

‘, It should be noted:.. that while the \ regréssion
A predxctmns made are the' best. pos%xble, thére are 2 areas of
o % - possible weakness: ‘(1) there arei.8 \}ndependent vana_bles\

g (the  principal 'components). and only 10’ cased: (the control

net. ﬁb.\tes), and (u) at the 10 cases, for eeme species there

y are ‘quite 1ow numbers of capbures/net, 50 sma. 1 differences

(e.g. 2 compared to 5 captures) could eaa:.ly be  sa H:ng

_;related tather than "real" but cp}_xld stul greatly aff,ectl

aress of more abundant food' supply. In viewof the higher = | ‘

E|




include more control ne; sites (wxu,ch would lower the ype + T
error rate) and each net should) catch more birds (giving
Y
X 1 greater a\ccuracy in te;olution ‘of the\j:eg:esalon linE).
V' 1n? the "3 aveas studieé the bird popilations are each
U
responding to abnoml situations 1.2\. an insect epldemic al:

the' ‘control arsa and. insecticide spraying in the other\ 2

areas, It seems pmbable that large scale msecbicide

applications ccu}d reduce ghe . available food: supply, -

particularly‘in marginal habitats, -.to ‘a level -where- the’

survival of .thé- - iasectivorous\ -bird " populations’‘is

ol ‘threatensd. ! ol ¥,

the regression equati‘on. Ideal\ly. future' studies‘ shpuld




& .In 1979, 19 species céptured were ‘common ‘to the 3 areas.
h

ki ’ 3
SUMMARY AND CONCLUSIONS b

A )
1. Avian compnities were mnitored by a mat-ner.ting census
cechmque in 3 areas 'of centzal Newfoundland during”the

Breeding season, of 1979 o investi \the " long

N \
efiects < of ' ‘an ae:ial insecticide applicanon. Comparative

.studies Erom 1978 were preﬁed for 2 of the areas.

% | Sy AN w4 )

ese species comprised 935 of “the total 1nd1vlduals
“captiired at ‘the control area, 95.14 at Big Careless cove

arook and 95.68% at Little Caréless Cove ‘Brook. B N R

3. l‘he ‘numh‘er of adult birds captured per'ner.:ing'ho’ur in”
71979 wag relatively smilar in all 3; areas thrbughout the
seascn. T{xg capture rate of mmature birds followed the e
same pattern -in all.3 areas, however a. lag (pbssibly food A\
supply related) was observed in, the peak captute timé at:Big

. Careless Cove Brook.

i & g s
\ B X s L
Ly . . . s 5 s\ '

4. The adulr. ‘and immatire return rates ware\simua'»

RN Careless Cove Brock and at 'the control area; ,-' he adult




s Ui S50 B The adult repeat rate in 1979 was simuaz at the\controlv
W -
area 1nd Big Cateless “cove Broak. m: L:.ttle ‘Careless Cove -

R .\"' £

a:eas.‘\ It is suggested that this may be  a ‘result of the
The .
RN
3 areas. ‘The

13

larget\ area censu\sed- ‘at Little Careless ove ‘Bro
1mmatu:e repeat rates wue simlar at all

adult _repeat rate was. hlgher than the xmuture rgpeat rate
at all’ areas. Rl R R s i N 2 |
4 ’ 3 i ‘ . ey fE [ CoN

6. Adult "same net" repeat rates indicated 'that ‘the ' adults
Ak - .. * were not moving more 1n any one of the areas. _The seasonal

b N G,
- ¥ pattern of the adnlt repeat rates was simllar at ‘the control

\ . areg and Big Careless Cove Brook. * i .

S e : i «

5, " 5 I-\dui'} pazuudsff:i\ngill'ids and turdids comprised'smil'a{
Lo o PFoportions Of the total adulf -individuals at'all 3 areas in W
1979, at both areas studied in 1978 and i both years. ;

‘. A% B
K et . _&.: The *number of -inéect;ixiz;rous aduit“.s as _a proportion of

adult 1nd1vlduals was similar in all 3 areas in 1979.
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e : . : . i
. 9+ The numlie-x of imature‘paruuds captured : Vwaﬁ higher at
the " control area than at B1g Careless Cove Brook (1978 and
1979) and than at’ thtle Cateless Cwe Brook (1979). Little
. Careless - Cove Brook had- a ‘hlgher number * ¢han aid Big
* _careless Cove Brook. The nunbers captured vere similar in
both yea:s.‘ The large number of immature paruhdﬁ captu!ed-.
at the com:tol aréa were probably coming in to the iarea to
. forage.~ -The lower numbers\captured at the aprayed areas may.
ind:cate Ehat the parulid lmmatures were moving out of an
area of low budworm ﬁensuy to\\ Eorage in ad;acent high
hhdwom densxty, unsprayed a:eas and/or repxoductive Success.

| was depressed in'these' areas: N

N 10. The number of xmmatum fringlllids captured was similar

i for all areas' and for both years.

11. The number qf jmmature turd\;ds captured in 1979 was
oner ot Bié Carelesa Cove Brook than at the control area
and”Little Careless Cove Brook.  This aiféer\ence i

putd.ally explained by vegecational variatwn.




s
varlebles ga\ve ‘W?acrore which explel}-ned 79 .28 of the

vaz‘latlon in rhe dere. COntidence lntervﬂls calculated from

the factor eeores Eor ehe 10 ner rsi!es hln each area

ehowed sites ecorlng hléh on Factor 1 veré absent at. rhe i R

control aree and presel\nt throughout Little ‘careless Cove ,‘ : 1

Yo 1 Broek indicatan a hahitet diffe:ence between these areas.

! ] : Overlapping of all 3 ereas ‘was observed for .all othgr

‘ Factors. ‘vvariences' were found ‘to be -hetetgéeneous for g e

+ ‘Padtors 3,4 and 7, indicating that ‘some ret ' locations - were © |

3 vegetationally . different far_ theee factors fro; “the ' _‘
vegetanon typical-of ‘the ereas as a whole. ' g

13. Step—wiee multiple regresel.cn analyses showed . ‘the
i
distribution . of adults of 6 out.of 7 speclea tested 'to be §

predicted by vegetetlonel facgdrs as were tl;:e 1mn\atures\ of 4

of theee 7 species. Aaulte of 4 lpecleﬂ occurred at Bxg
Careless Cove Brook and et Little Careleee Cove Brook in
1ower numbers “than predxcted b}1 the Legresslon equatlene.
;s Immatures of 6 epeclee at Big Careleee Cove Brook and L \
4 epecLee at .Little Careless’, Cove Brnok cccurted in lover

R v Bl " numbers than predtcted by the regression equatlons on‘ the

besle of the_ 2g¢ nv\_ Theee di 2nce: between observed

¥l
o




sménrs taken in 1978 'and 1979 were exlmined to
"
kY

of
v

p:evalences the. parasite “qpecies -liaemggm:eus N gnd

if ferences we're‘ubserved betw?‘en areas

Lencccxtoznon « While

und between yaars no ovsralT patcern could be determined. .

18,
appeats to have ditectly and/ox:\ mdirectly atﬁected the
) ‘avian communxties of thejareas studied probably khrough food

 supply® disxupnons... by oy

The 197& aerial applicatmn of the 1nsect1cide Matacil -
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Appendix ‘B. Common nnd scientific names of bird specxes

e |

™ FALCONIDAE i o ) W . \k. :
e Spazsow: Hawky: ¥ I - 3 7
. American. Kestrel - i %
PICIDAE " nc \ % "
‘Yellow-shafted Flicker/ : 5
' " Common  Flicker’ v _Cnlagces ‘auratus (Llhnaeus) k v
Woodpecker . plcoy_ies villosus (Linnaeus)
- m(ny Weoapeckez
TgRRN'NIDAE 3
Yellw-beuiad b ycatcher
< \ s
1 " /-
\ " ~ B
©)\. . Perisoreus canadensis (Linhaeus) " 4
\\ ﬂmmm . A \ 4
- Black cappe C.h:.ckade% parud atricagillue’ Linnaeus: o

dee atus hudsonlcus Forster .

\

‘s .T\nﬂus migratorius Linnaeus
Catharus gdtcatus (Pa).\las)‘\
Catharus' usculatua Nuttall)
Catharus minimus (%fre’snay‘e;)

T




Appendix B (cont'd.).  .Common’and’ scientific.names of bird species.
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- 4
¢ R
BOMBYCILLIDAE i i b <\
. Cedar Waxwing "Bombycilla cedrorum Viéllot \
XQARULIDM: " s 7 e . P
e S
Black=-an d-white, Warbler 7. Mniotilta varia'(Linnaeus) B T
‘ ‘Tehnessee ‘Warbler ‘- Vermivora peregrina (Wilson) : *
X ille Warbler - Vermivora ruficapilla (Wilson)'
1low Warbler ’ Dendroica petechia (Linnacus)
agnolia Warbler - Dendroica magnolia (Wilson)
e1lov-rumped Warblex Dendroica coronata (Linnaeus)
Black-throated Green Watbler virens (Gmelir)
; EA¥—b;easted ‘Warbler , = . ~Dendroica castanea (w;}scni ; ;
Blackpoll. Warbler w Dendroica striata (Forster)

. Palp Warbler " pendroicg palmarum (Gmelin) -
Ovénbird - . . Selurus aurocapillus (Linnaeus) \
Northern Waterthrush .- .- Seiurus noveboracemsis (Gmelin)
Mourning Warbler - Ogcrorm.s philadelphia- (Wilson) .

\” Wilson's Warbler - " ‘Wilsonia pusilla (Wilsom) T |

. Américan Redstarf. . Sétophaga ruticilla (Linnaeus)
p - = Xy %

ICTERIDAE o v WO e, - b
Rusty-Blackbird " Euphagus carolinus (Miller) -

FRINGILLIDAE . 4 \ r . y L \

|. Purple Finch : Carpodacus purpureus. (Gmelin)

" pine h:csbeak 5, 25 Pinicola enucleator (Lipnaeus)-- !:*
Pine sisy;m LY, ; Spinus pinus _(rilson) )
“Siate-dolorea Junce/ .

Dark-eyed Junco . ‘gunco hyemhlis (:.:.nnaeus)
Hhite-throabed Spaxzuw Zonotrichia M (Gmel'in)
" Pox sparrow .. N Passerellailiaca; (Merrem)
. Lincoin's Sparrow. ‘_ | 1. Beiospizalincolnii Audibon)

- 'Swarip sParraw € \ B ‘Melosgxza georglana “(Latham)
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‘Common and scientific names of plant species.

‘PINACEAE

\Balsam Fir . : Zbies balsamea (L.) Mills
White Spruce . ° ' Picea glauca (Moench)- Voss
Black sEmce 'y -~ Picea mariana (Mill.) B.S.P. . %
T .
Balsam Poplar " Populus balsamifera L. i
Tremb].i_x"\g Aspen 3 Pogulyg tremu: ‘oig_au'mchx. ) o '
Willow - .'salix spp. . DR ;
S - R Sh Catil
CORYLACEAE 5 d e . < 1
Moudtain Alder \ .. Alnus crispa (Ait.) Pursh’
Yellow Birch T Betula lutea Michx. f..
White Birch Betula papyrifera Marsh. :
ROSACEAE . g - L
" Pin Cherry - Prunus pensylvanica'L.f. s
Choke Cherry = Prunus virginia L.~ } 4
American Motntain-Ash ~ ~ ~®orbus americana Marsh. * Y
R - e
Red Maple N B m_el- rubrum L.
3 : < - d
sy S
s N R ,
.3 ' h oy g Y Y
\- ol g T s




Page 123

“
» ’
it B e
.+ ads ToZATOoHDT = 4%
- oy | +ads SoencadoneeH - &
B )
E . . 4 > !
% 00y -~ (sL6T- T8 38 ﬂi@ R
% £ $
82°26 29°2€ 0-0L zi8T SLIT e T 3euun)
1786 *TLE 576 29 TSt - (¢L6T *BbeTa)

L — PUEPUACIEN ‘3I8q TOTUCUTES:
88°vE €728 0°6€ 8sT sov - (BL6T “uazomgooN)
G.MU/ 30°69 §'LE 6IE 058 6L6T - "I 0O SSITAI) STIITT
a'8eN TS vz e otz BLET =" . . >

_BL°95 $6°2L 9°€5 ore 8vr 6L6T ~ "8 0D SSITETE) Rm
%6798 —BLe6E €SS €& 26T 8L6T -
%065 9°19 L'8E . 8eE - 898 6L6T - puoa s,33ed S0p
T »'H  DSIOSJUI & pe3dSIUI spITe veay
J0.SousTRANEY i T=RaL Te30n
I PooTq 30, = AR

A
















	001_Cover
	002_Inside Cover
	003_Blank Page
	004_Blank Page
	006_Notice
	007_Title Page
	009_Abstract
	010_Abstract iii
	011_Acknowledgements
	012_Acknowledgements v
	013_Table of Contents
	014_List of Tables
	015_List of Figures
	016_Introduction
	017_Page 2
	018_Page 3
	019_Page 4
	020_Page 5
	021_Page 6
	022_Page 7
	023_Page 8
	024_Page 9
	025_Page 10
	026_Page 11
	027_Page 12
	028_Page 13
	029_Page 14
	030_Page 15
	031_Page 16
	032_Page 17
	033_Page 18
	034_Page 19
	035_Page 20
	036_Page 21
	037_Page 22
	038_Materials and Methods
	039_Page 24
	040_Figure 1
	041_Page 25
	042_Page 26
	043_Page 27
	044_Figure 2
	045_Page 28
	046_Figure 3
	047_Page 29
	048_Figure 4
	049_Page 30
	050_Page 31
	051_Page 32
	052_Page 33
	053_Page 34
	054_Page 35
	055_Page 36
	056_Results
	057_Page 38
	058_Page 39
	059_Page 40
	060_Page 41
	061_Page 42
	062_Page 43
	063_Figure 5
	064_Page 44
	065_Page 45
	066_Figure 6
	067_Page 46
	068_Page 47
	069_Page 48
	070_Page 49
	071_Page 50
	072_Page 51
	073_Page 52
	074_Page 53
	075_Page 54
	076_Page 55
	077_Page 56
	078_Page 57
	079_Figure 7
	080_Page 58
	081_Page 59
	082_Page 60
	083_Page 61
	084_Page 62
	085_Page 63
	086_Page 64
	087_Page 65
	088_Page 66
	089_Page 67
	090_Page 68
	091_Page 69
	092_Page 70
	093_Page 71
	094_Page 72
	095_Page 73
	096_Page 74
	097_Page 75
	098_Discussion
	099_Page 77
	100_Page 78
	101_Page 79
	102_Page 80
	103_Page 81
	104_Page 82
	105_Page 83
	106_Page 84
	107_Page 85
	108_Page 86
	109_Page 87
	110_Page 88
	111_Page 89
	112_Page 90
	113_Page 91
	114_Page 92
	115_Page 93
	116_Page 94
	117_Page 95
	118_Page 96
	119_Summary and Conclusions
	120_Page 98
	121_Page 99
	122_Page 100
	123_Page 101
	124_Literature Cited
	125_Page 103
	126_Page 104
	127_Page 105
	128_Page 106
	129_Page 107
	130_Page 108
	131_Page 109
	132_Page 110
	133_Page 111
	134_Appendix A
	135_Page 113
	136_Page 114
	137_Page 115
	138_Page 116
	139_Page 117
	140_Page 118
	141_Page 119
	142_Appendix B
	143_Page 121
	144_Appendix C
	145_Appendix D
	146_Blank Page
	147_Blank Page
	148_Inside Back Cover
	149_Back Cover

