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) ABSTRACT - g
i R a

The territoriality and breeding biology of the Ipswich Sparrow on
Sable Island. were studied in a rich habitat from 1968 to 1970, and also
in'a sparse habitat ip 1970. Territorial birds were distinguished by.
plumage marks and colored leg bands. A total of 98 territories was ’
examined; the size varied from 0.16 to 0.77 ha. and 0.77 to 1.81
ha. on the rich and sparse areas respectiVely.

" A percentage of the males, (57 to 477 in the rich habitat and 237
in the sparse habitat) practiced successive bigamy. In 1969 polygynous
males had significantly larger territories only when the population ’
density was highest, but produced on average 60.37% more young than
monogamous males. ) \ ‘

The females were highly pro?uctive; péoducing as many as 4 successg-
ful clutches per season, with clutech sizes ranging from 2 to 6 epgs.
Incubation time averaged 12.5 days‘énd the nestling period a%eraged
10.9 day;. Both parents fa%uthe young, and success rates were high,
with over 857 of the young leaving the nest in all years. The first
females of polygynous males produced as many young a&s monogamous females.
Second females appear to produce less young only because they initiste
fewer nests than first Jr monogamous females.

It is suggested that polygyny is an important ;daptive function of
territory. No birds were consistently polygynous from year to year.
Fema@gs appeared to seiec; nesting sites at random, relative to each
other, in low density years, but dispersed themselves non-randomly in
high density years, Thus a large territory is important for polygyny
to oecur, especially at high population densities. The possibility
of obtaining a second mate is sufficient reason to maintain a large
territory. Polypyny is as likely to ocdeur in sparse habitats since the
larger territories probably equalize the resource;requisites of rich |
habitats. . ’

Population estimates from 1967 to 1672 indicate that the breeding
population varied between 2000 and 4000 birds and the autumn pogglation
from 6000 to 14,6@9. There is no evidence for density depemdent regu-

s

lation of recruitment,
4
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The Ipswich Sparvow {Passerculus princeps) nests almost solely on
Sable ¥sland, a crescent-shaped sand island some 90 miles from the”

nearest mainland of Nova Scotia. A few have recently been found on the

mainland (F1nch, 1972) mated witﬁ“tﬁé €T66 ely related Savannah Sparrow

tical purposes the Sable Island population is a closed one. Long consi-

Thus a(prime purposg’ of the study, monographic in intent, wds to .
examine the life histoyy of the Ipswich Sparrow. It was guickly
realized, however, that this species would also be an ideal subje::t to )
illuminate some of the controversy concerning territorig?ityzand breae-
ding biology, and the present thesis is largely devoted to these topics.
The habitat on Sable. Island is essentially two-dimensional, thus faci-
1ita¥ing observation throughout the breeding season. In addition the
birds appeared impertubable, thus reducing the possibility that our
activities would affect their behavior or reproductive success. .
Alr ;gh the literature abounds with studies of territoriality and
greedlng biology, most workers have concentrated on only one of these
two topics, usually territory size and male 1nteractions, or less fre-
quently the nesting behavior and reproductive output of females, few
studies are sufficiently extensive to interrelate these two aspects of
the life history Bf birds. Notable exceptions are the exhaustive work
on the genus Parps by Kluijver (1951), Lack}(1958,1966). and others,
and on the Song Sparrow (Melospiza melodia) by Nice (193%, 1943). It
was my primary aim to study as, many territories as possible, consistent
with finding and following all nests on these territories.

Howard (1920) in his classic book on bird territoriality claimed
that population density was regulated by territoriality, and this has
since been accepted by many authors. But, although territoriality may

limit the number of birds breeding in a particular area, Lack (1954,

»
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1966) claims it to be of tittle importance in populatian;regg}gﬁioaf““’/’i' R
Brown (196%a,b) has gone farther ana sh?ff_fgg;,terrtfﬁ?fzisz may a
maximize the productivity of;a,paputiffon in some cases. ‘
;/ﬂadd%ttﬁh, Verner and Willson (1966, 1969) have cast doubt on-
the long standing assumption that cases of polygyny among territorial
passerines were accidentdl. Their compilation of available ‘data
indicates that some birds are normally polygynous, most,notably,those
of two-dimensional habitat. The Ipswich Sparrow appears to be such a
bird. The males tend to be polygynous and study of this species may
offer some insight 1nt0 the significance of this. behavior, “ .
Since their breeding’ grquds are restricted to a fragile and
threatened island, the future of the -Ipswich Spatrow3 and indeed the
«island {tself, could be affected by climatic changes or by ecological
negligence of man. 1f the island is to be managed with & view of
‘ ensuring the bird's future survival, information on the numbers of - .
breeding birds and their yearly productf%n is essential. Thus a second
purpose of this study was to acquire such data. The relatively small

35 B

area of Sable Island (3134 hectares) allows for-reasonably accurate cen-
susing, and reliable estimates of population f£luctuations to be made.

By simultaneously examiq;ng territoriality and breeding biology, and
population estimates, it may be possible to gain a better perspective
of the interrelationships involved™™ - -



\

* v 3 t

" MATERTALS AND METHODS ] » o

© -
* A

The study of the lpswich Sparrow began in 19647 with A preliminary
census of selected areas‘on Sable Island by 1.A. McLaren 1} the period
June 1-12. HcLaren also spent most of the summer of 1968, y 25 t:o
June 93 June 19 to August 4; August 20.24) on the island, comencing an s
intensive examination of the territoriality and breeding biology of the i
bird, and censused the population on November 3-5. He also-conducted an
autumn cerisus in 1972 during September 19.20. 1 spent the following

’periuds af time collecting similar information on Sable Island: May 23
to September 3, 1969; Apr{I 18-22, May 10 to September 15, and November
17 to December 1, 1970; April 12 to May 24, June 10 to August 7, and
Septe;ber 18-23, 1971. A brief trip from May 24-29 was made in 1972 to
conduct a spring census and examine the study areas for éetutning birds.
In 1971 the field work involved refining population estimates and
acquiring taxonomic data for the monograph, thus only t:erritori;l data
were collected on the study areas. )

The data on territorislity and breeding were collected in 1968-70
from a richly vegetated area where the birds were expected to be most
.productive, and additionauy from a sparse, dry area in 1970 for compa-
rative purposes. In all years our arrival on the island was detemined
by the occurrence of weather condusive to hreeding and the migration of

. Ipswich Sparrows through Halifax County on their way to Sable Island.

In the spring, adult birds were captured with black mist nets
(12 x 2.6 m; 30 mm mesh) as they appeared on the study area. Due to
the difficulties in catching same birds, netting continued after .
breeding had begun. All captured adults (174) were sexed by the pre- .
sence lm: absence of a cloacal protuberance (Wolfson, 1952) which is -
‘present in mature males during the breeding season. The birds were )
banded with U.S. Fish and Wildlafe Service aluminum leg bands (size 1B)
and individually marked with colored plastic leg bands {size XCS)1 and
dye, in 1969*and“197q. The various colorsg were applied to different
parts of the plumage with ordinary felt mark}ng pens. Some of the
banded birds did not remain on the study area. All female birds which
"nested on the study areas were marked; the few males that were too
elusive to catch became recognizable by idiosyncracies of song and

x

1 A.C, Hughes, 1 High Street, Hampton Hill, Middlesex. . .

i




character. . . . -

- In the summer and aﬁtumnaof 1968 and 1969, a tot#l of 395 juvéniles
were similarly captured and banded with the aluminum leg bands. In
1970, 243 juveniles were banded in the 9th or 10th day of the nestling

*  period with both aluminum apd plastic bands, in an attempt to obtain
information on juvenile returns in 1971,

In subsequent years, previously marked birds Wwere identified by
recapture or by reading the aluminum band numbers using a 25X telescope.
The presence of plastic bands was not sufficient as a means of sole
re-identification -gince at least one bird lost its plastic bands.

. Throughout the season, in 1968 and 1969, daily observations were
usually made on the activity of ‘the breeding birds on +the study area.
In 1970, observations, Were taken on each study.area on aLCernate days.
The territory was cons?dered to be the area in which the resident
birds mated and nébted, -and normally fed\themseIVes #nd ‘their young.
ihese areas were really the hdmg'range of the redident males, but the
males frequently sang within and along the borders and defended the °
area from adjacent ‘'or wandering males. It is in this context that the
tem territory is usea. 6Nu attempt wds madg to determine fluctuations
in the size of .these areas during each clutch cygle or to distinguish
betweeﬂ‘haX1mum and utilized territory as suggested by Odum and ’
Kuenzler (1955). Territory size was determined from the final terri-
tory maps hsing a polar pianimeter. .Females were observed mainly for
nesting data. Approximately 5 days after the completipn of one clutch,
/ each female was closely watched for her next nest. The nests were
checked daily in 1968 and 1969, and every second day in 1970,
In all five years censuses for population estimates were conducted.

Census areas were selected in 1967 as“representative of different rypes
of habitat (McLaren, 1968). —The niumber of census areas was increased

) in 1968 and again in 1971, based on increasing knowledge of the vege-
tatiopal structure of the island. Each year twe censuses were con-
ducted, one in late May or early .June, and another 'in late Auguqt or
garly September. These data permitted estimates for annual productiqn
to be made. A full island census conducted in .June, 1971, gave a
definite number of adult birds on the island. This census also per-
nitted a more accurate estimate of production to be made, base&hon a

a




greater knowledge of t‘he distribution of birds relative to, the variety
and density of vegetation on the island. ,

The census technique consisted of 3 or more people, avenly spaced,
weaving thmugt; the specified area, waking noise, either mechanically ° 'L’J
or vocally. The Flight of the flushed birds-wids easily followed in thg}
1ow vegetation, and the hirds wére included in the count only when they
left the census area or flew behind the observers (see Mclaren, 1968).
1f a bird was on the boundary when first seen, or thought to have
entered the census area during the censusing, it was only coun}:ed as
0.5, The method appearal reliable since’ repeated counts co;responded
closely. ‘ " :

In the analysis of breeding and territoriality, all mbalel were
numbered sequentialiy so that their presence or absence in subgequent

“years could pe easily followed. The method of numbering wds arbitrary;
the data, ho;ie er, #re cross-referenced with the U.S5, Wildlife band
numbers a ’al/n data are filed with the Maritimes Nest‘ Records Scheme2,

‘

2 New Brunswick Museum, 277 Douglas Avenue, Saint John, N.B,

: L
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DESCRIPTION OF HABLTAT

a ¢

In the study of avian ecology, physiognomic description of habitat
may be adequate, indeed the only valid method of discerning habitat -
preference. Odum suggested (1945), the density or appearance of the
vegetation may' be more importait than the species composition.

Sable Island is situated approximately 1B0 miles (290 Km) east of
Halifax, N.S., at 43057'N and 59°55'W (Fig. 1). The total area of the
island is about 3134 ha. but only 1473 ha. (47%) consists of consoli-
dated terrain; the rest is‘hhffting sand. Since Sable Island comprises
virtually the entire breeding range of the Ipswich Sparrow, }he ideal |

study would examing?the activities and success of the bird on the‘diffe-,

rent habitat types. However, simultaneous study of several pléts is
impossible if any thoroughness is desired. Consequently, only two
radically differing habitat f&pes’vere chosen for comparison.

The Main Study Area (Fig. 2), adjacent to the West Light, consists
of approximately 8.5 ha. of densely vegetated térrain bordering the
northern edge of an extensive series of ponds: The northern edge of
the study area is demarcated by'a dune ridge; these dunes imm;diately
drop off into a series of blowouts, whicﬁ areg slowly being colonized
by marram grass (Ammophila breviligulata). The extreme in relief is

about 10 m and the terrain is uneven, The micro-relief generally
increases- the ‘prominance of the low shrubs used for territorial
surveillance, -or provides other prominant lookout areas. {

The entire area is a composite of shrubs, forbs, érasses and éédges
such that breakdown into possible community types is likely unimportant
for the birds. The'main shrubs are winterberry’(llex verticillata),

dewberry (Rubus arcuans), hayberry (Myrica penqylvanica), blueberry

(Vaccinium angustifolium), northern wild raisin (Viburnum cassanou),

and rose (Rosa virginiana). Some clumps of winterberry and dewberry
attain heights of more than half a meter and are so indicated on the
vegetation map., Marram grass dominates the northern ridge 6% the study
aréa around Lilly Pond. J3edges are localized around the edges of the
ponds. Iris (Iris versicolor) is abundant on the two peninsulas and in

the southwestern part of the study area; the common strawberry (Fragarie

virginiana) is abundant in the western part. In addition to the shrubs, -

the birds often used dead varrow (Achillea lanulosa) stalks, and various

»
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Figure 2. General vegatation and geographic stricture of the Main
Study Area. The unshaded areas aijacent to the dune edges
represent the steep sides of unconsolidated blowouts., Only,
tall artificial pe;-ches such as old telegraph pules;are
indicated on the map. -
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Figure 3. General vegetaf;ion and geographic structure of the
Sparse Study Area. The unshaded areas adjacent to the dune
edges in the study area represent the steep sides of
unconsolidated hIZ)wouts. The pond in the south-western
portion was dry by mid-June. Only tall artificial perches
are indiecated on the map.
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poles (marked as ;erches on Fig. 2) for perches. K
’ Th. Sparse Study Area (Fig. 3) is located about 11.3 Km east of the
Main Area. At this point, the island is approximately one mile wide; the
northern half is largely consolidated dunes while the sout!'lem portion is
lnw; flat beach. The size of the study area is appmximtgly 15 hectares
and extends from the southern limit of the dunes to two large “blowouts
near the northern ;;ctrepity. A large blowout to the west and a high dune .
cliff to the southeast aids in natgmliy delineating the area. The vege-
tation is géneral Iy much mare sparse and not nearly as uniform as on the
Main Studv Area. Although the buundarif:'s of vegetational types in Figuré
—3-appear distinct, it should be noted that often they demarcate the -
dominance of certain vegetation types. The gradual transition, in most
cases, 15 overlooked by this representation. The present breakdown,
however, does seem consistent with bird activity and habitat utilization.
Along the dune edges and in the western part of the study ;u'ea,
marram grass (A. breviligulata) is the dominant plant, although the vege-
takion cover is very sparse with bare sand prominant throughout. But it
-is important to note that small, dense clumps of shrubs and forbs are
scattered within this sparse cover, and females in this area generally
used these clumps for nesting. Marram grass gradually decreases in impor-
tarice toward the more densely vegetated portion. The vegetation of the
eastern and southern areas is dominated by shrubs, but also ::ontains an
abundance of mixed forbs and grasses. Blueberry (V. augustifalium) is
the tallest shrub and is mainly found in the northern portion; elsewhere
trrritorial males used substrate micro-relief for surveillance points.
Bayberry (M. pensylvanica) is the most abundant shrub of the area,
providing a low but dense cover for nesting birds. Clumps of the junipers
(Juniperus communis megistocarpa and J. horizontalis) and rose (R, virgi i

niana) were similarly utilized. The cranberry (Vaccinium macrocarpon)

patches are extensive around the ponds but are restricted to low lying
aregs and utilized by the birds only for feeding, presumably being too
d-mp for nesting. The remaining area consists of a mixture of shrubs,
forbs, and grasses with no speties being dominant. Strawbezzry (F. virgi-
niana) is an important forb since the birds eat the berries and feed
them to their young; blueberries are also a food source.
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CLIMATE _

1Y

The climatic factors deemed to influence the length of the breeding
season and reproductive output of lpswich Sparrows on Sable Iapand are
temperature, precipitation, and fog. Wind speed averages 29 Kmph and
comes predominantliy from the southt;est, but does not seem to affect the
birds.

On Sable Island temperature variations appear to be moderated by
the surrounding sea during the breeding season and between years. In ’
all four years, the mean daily temperature (Fig. 4) generaily peaked by
the end of. July, and subsequently ’de:clined in Séglteuber. It should be
noted however, that the mean temperatures in 1969 were generally lower
than in th: other years. Hear; teupeta!fures oscillated around 15°C in’
early July, _1969, and pnever reached 20°C during the breeding season.

" In other years the mean temperatures exceeded 15°C for most of July and
attained or exceeded 209C at times in August. .
Precipitation could be important since the birds nest on the ground,
but only one nest deser,tion in the 3 years could be attributed to rain.
fall. Heavy rains occurred in all years at vavious times (Appendix 1),
but did not appear, to affect the birds. Generally the 1969 season was
‘ the vettest {Table 1) with a monthly average of 106.3 ma for the breeding
séastm. In both 1968 and 1969, the ’birds commenced breeding 2 weeks
later than in 1970 which 15 coincident with the greater amounts of rain-
fall in May. Also, the heavy monthly rainfall in July, 1969, was wmainly
due to & downpou:: of 76.5 mm on July 27. This coincides with the time
that many birds should bhave l;egun their third clutches; few thirvd
clutches were-in fact initiated.

Sable Island is often shrouded in fog, and such conditions, if they
persisted, could affect success rates or alter the physiological state
of breeding birds. Although no records exist for the amount or duration
of fog, Fig. 5 presents S5-day averages of the hours of sunshine
throughout the season. Although this presentation will include other
interference such as rain or oven;aat, experience shows that fog of‘ten'
accompanies any inclement weather. Again, at the time when females
should have been starting their third clutches in 1969, the first 5-day
period in August had no sunshine and the next 5 days averaged only 0.7
hr. In no other year was the absence of sunshine.“u persistent or

extreme, nor did it occur at such a crucial time::
;{14
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Figure 4. Daily mean temperatures (°C) recorded on Sable
Island between April and September from 1968 to 1971%
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Table L' Precipitafion on Sable Island as monthly totals (mm).

-~ A

\,
—s
" 'l x -
1948 1969 - 1970 1971 ’
!
April 55.9 124.2 42.1 110.2
May 161.5 186.4 7%.7 99.8
June 73.7 58.4 93.0 71.1 .
July 65.8 131.3 67.6 61.0
August " 118.9 65.3 126.0 39.6
September 43.4 72.1 158.2 50.9
Total 519.2 637.7 561.6 472.6

Monthly 5
average 86.5 106.3 93.6 78.8
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Figure 5. Hours of sunshine on Sable Island grouped into
5-day averages between April and September from 1968
Indirectly this figure indicates the amount

to 1971.
of rain and fug occurring each year during fhe breeding

season. DBuring the first 10 days of August, 1969, fog

shrouded the island almost continually.
o
%



S

14
€

s
N o

©

(S-day averages)

\

\

of -SUNSHINE

HOURS

.

—

19 _ :

APRIL MAY JUNE JULY |  AUGUST SEPT,




"

- 20 .

TERRLTORIALITY - 2

® L]

éstablishnent .
The commencement of studies in late May of 196B and 1969 follpwed
the arrival of most of the birds and no datg on territorial establish-
ment ‘were available. In 1970 and 1971 however, 1 arrived_jn uid-Aprils.,

earl§hﬂay. The arrival time of males and females coincided, but they

" “were not observed to arrive in established pairs. Occasionally a

femnle arrived at a g}te~before any males and frequented a circumscri-
bed area until both she and the area were claimed. More often however,
males secured a territory and subsequently acquired a mate. The esta-
blishment of territories did not appear toffollnw a pattern in space
as noted by Wetsh (1970) for the Savannah Sparrow. Rather, experienced
males reclaimed their old te;ritories and new birdg:acquired the
unoccupied spaces. . A

The earliest males occupied an initjal area often 2 to 3 times
larger than their final territory. Tbis excess area was, relinquished
littie by little under pressure from newly arrived males.

The establishment phase was prolonged, with some females incuba- ’
ting clutches while other males had not yet secured a female. This was
especially evident in 1970 when the two study areas were compared. On
the Main Study Area many females were incubating elutches by the end of
May and one brood had left the nest. On the Sparse Study Area, however,
some females did not complete their first clutches until’ late June.

This delay may have been due to a late arrival on the island which
forced these females t& nest in poor hahitat. Alternatively, some fema-
les residing on the Sparse Arca may have delayed™nesting until the
habitat quality improved. Although these females may have deserted
unsuccessful nests elsewhere, the frequency of re-nesting after nest

. Ffailure, on the Main Area, does not support this possibility.

' To proclaim ownership, the males perched conspicuously #nd sang
frequently. Generally, after driving off an intruder the males retur-
ned to the territorial border and sang. Birds sang uoré actively at
the beginning of the season and singing was largely confined to early
morning and evening. As Verner (1965) supgests, the prevalence of song

’l ®
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4t these times may h%gptive. Birds are most active in the morning
and unestablished birds will be looking for a'territory; in the evening
thise same birds will be looking” for a placg to roost. Procldiming
ownership at these times could serve to deter males from settling on )
the terrftory and attracting fesales. Early in the season, males often -
,abandoned their territories during the day to feed co—xmlly in unclag.
med &reus. This .agrees with Howard's (1920) mggection “for resident
birds that the gregariousness prevalént in birds in winter "was gradu- f
ally yielding its posltim: of importance to the new factor - the
térritory”. Until this ‘physiological or psychological cha:tge was com-
plete, the bir&s would continue to desert their territories for v.l.rying
periods of ti-e Althbug’h Howard did not Find this gradual transition
In birds which migrate, it seems applicable to the Ipswich Sparrow.

'S ‘ ’ i
_ Defense ¢ g ’

5 The nictg_—:mlief of the area appears to be important in detet-tning
territorial boundnries. These houndnrie: often followed noticeable
-icm telief pnwems und offered elevated perches for the males along
the bordera of their territoriet. Also the males often had at least
oné elevated perch withip ‘their holdings that allowed almost complete
territorial surveillance. These factors fgcilitated territorial
defense. The value of such choi&g of boundaries can be appreciated if
the territorial boundaries are compared between years (Fig. 6-9), For
enﬁa!e, on the Main Ares the crest of a small ridge extending northuéut:
from Lilly Pond was used in all years to separate terrigories. In 1969
and 1970 when the density was greatest:, the territorial configurations
were amazingly s!uuar. Granted, this similarity was partly governed
by returning sales but this canmot explain resemhlances between terrl-
tories in 1968 and 1971, with no males in common. The larger territo-
ries in 1968 and 1971 often encompassed that aréa occupied by two birds
in 1969 and 1970. The micro-relief on the Sparse Area (Fig. 10-11) was

\not as pronounced and the birds had larger aress to defend. Few birds

returned in 1971, but the territory configurations were again quite

similar. N

Generally intruders were repulud in an aerial chue i—dlntcla
upon entering the territory. The resident male usually succeufull?

! . o B
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Figure 6. Map of the Main Study Arca showing fluctuations in -
territorial boundaries du;ing the first (upper) and second
(tower) clutches in 1968. The territory in the south- eastern
portion was not studied intensively, thus the boundaries are
indicated by dotted lines only. Closed circles on the lower
map indicate nest locations and‘the open one in territory 14,
a susﬁected nest site. Successive nests of each {emale are
indicated by arrows; a. dotted arvow means that the female
changed mates between nests. For elarity, the nests of

female 5, who moved from territory 5 to territory & are

shown on the upper map. -
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F gure 7. Map of the Main Study Area showing fluctuations
in territorial boundaries ﬁuring the first (upper) and
second (Iower) clutches in 1969. Closed circles on the
loywer map‘?ndicate nest locations, and successive nests
n{ each female are indicated by arrows. Dotted arrows

g mean that a female changed mates between successive

nests. s

of
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Figure 8. Map of the Main Study Area showing fluctuations in
territorial boundaries during the first (upper) and second

(1>wer) clutches in 1970. Closed circles on the lower map

indicate nest locations, and successive nests of each female

are indicated by arrows. For clarity, the nests of female

" 8 in territory 38 are indicated on the upper map.

S
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Figure 9.

Map of the Main Study Area showing tervitorial

boundaries in 1971. Only 5 known males returned that

year and no additional banding was conducted.
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Figure 10. Map of othe Sparse Study Area showing fluctuations
in territorial boumdaries during thie first (left side) and
socond (right side) clutches in 1970. Closed circles indicate
nest locarions and successive nests of each female are
indicated by arrows. Note the large territorial ad justments
in territories 46 and 47 to accomodate female movement
batween nests. Male 53 resided east of the study area and his

activities were followed for nesting success data only.
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Figure 11. Map of the Sparse Study Area showing territorial
‘boundaries in 1971. Only 4 known males returned that year
anl males 53 and 54 resided east of the study area.
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defended his territory from potential competitors by posturing and
puffing of feathers, but oécnsionally would attack a persistent intruder.
Similar tactics were used with neighboring males, although such aggres.
sion was quickly reduced ;:o threat gestures along mutually agreedble
boundary lines. Resident females sometimes challenged intruding females
from adjacent territories, and on 2 occasions females of a polygynous

[

male quarreled between themselves. .

N The territorial malqs reacted quickly td any terrimrial intrusions

eavly in the season, even resull:ing in i‘nterspecific aggression on seve- -

ral* occasions. The territorial birds harassed transient species such ;

as warblers, kinglets, and othér sparrows. Such harassment was ignored '

by the resident House Sparrows 'in 1968 and 1969. This sensitivity

decreased as the season progressed. Females also reacted to chase out

male intruders, but invariably they were the third bird in the chase.

It appeared as though the females were excited by the male'’s activities v

and assisted him in chasing intruders awvay after the initial encounter.
'Iheygm’ffttnrial males did allov certain intrusions however, and "

may, as Welsh (1970)'9uggests, be capable of judging the intent of an

intrusion. Territorial males around Lilly Pond allowed birds from

north of the study area unmolested access to the water's edge, although

flights to and from the pond were generally made along terr:.!:orlg.l

'n

boundaries. ST
Juveniles were ignored by the resident males unless they atl:empned
to sing. If such an attempt were made, the resident male would iquL-
ately drive them out, immaterial of how fragmentary the song. Nicg .
(1937) also observed juvenile Song Sparrows warbling in the au'l:umn.
Females were 'r‘\ot attacked by territorial males and freely entered adja-
cent territories in search of food. Fledged young would inadvertently
cross territorial boundaries and males, who feed the fledglings for
several days after they leave the"nest, were usually tolerated in adja-

cent territories under these circumstances.

TERRITORY SIZE

The intent of this study was to examine as many territories as
possible, vhile assuring that every nest was found. As such, no time

-
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was available for dctailed emimtmn of changes in the areas uud
during the different phases of t.he breading cycle.

The si{u of 98 territories examined in the & years of study are
shown in Table 2.

The averages are a co-puatlon of observations made
throughout the braeding season. /Urlgimuy, estimates were made during
the incubation stage of the first (early June)-and second (early Jnly)
clutches-of the first females in 1968:70. The averages (ha.) and*
stardard errors of these estimates are;q;mm betlow.

0
-

IS

» Main Area ' Sparse Area
.1968 1969 1970 1970

First o

Cluteh a.43 X 0.04. o0.31 *o0.02 0.31 X0.02 0.97%0.07"°

Second

Clutch - 0.42 * 0.02 %’0.30

Y b0z o.32¢710.02 1.20% 011

kS

*

But t-test (P = 0.05) comprisons indicated no significant differences
between means of the two esttnntes and they were combined. No additional

estimates were made because the sancti@ of territories diminished rapidly
after the second clutch, in most cases,

Only one estimate was wade in
1971.

The-territories in the Sfarse Area in both 1970 and 1971 averaged
over three times as large as on the Main Area (Fig”. 8-11). There were
only 15 territories on the Main Area in 1968 as opposed to 23, 21, and
17 in 1969@; 1970, and 1971 respectively. " The territories in 1968

averaged significantly largerg(t-test, P { 0.01) than those of 1969 and
197G, but not 1971. No significant difference existed betuween the other

3 years, nor bétween the territories in the Sparse Area in 1970 and 1971.
<y

Major changes in territorial boundaries occurred only when a member
of a pair disappeared.

In 1969 (Fig. 7), male 16 disappeared during the
nestling stage of the first clutch, Male 17 claimed most of this terri-

tory and the female, with minor sdjustments in adjacenc territories.

Also in 1969, male 23 Secured a terrttory after first clutches had

already been laid in thc territories of adjacent males, largely from
- B

"
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Table 2. Average territory size (hectares) on the two study areas on
Sable Island. The values. given are the average of two separate .
estimates made during the first and second clutch of the first
females. Territorial males are numbered sequentially from 1969
to 1971. New males on territory in 1971 are not numbered. Male

" 53 in 1970 and 53 and 54 in 1971 were outside the Sparse Study
Area and their territories were not delineated. Polygynous males
are indieated by an asterisk.

o

. -

Q

Main Study Area Sparse Study Area
1968 i 1969  ~ 1970 1971 1970 1971
No. Size No. Size No. Size No. Size No. Size No. Size
1 0.46 *1 0.35 1 0.38 22 0.39 *#5 1.8t 47 1.30
2 0.50 3 0.26 4 0.22°. 23 0.36 *5%%  1.06 51 1.19
3 0.31 *4& 0.23 6 0.21° 25 0.32 *47  1.09 s 1.20
* 4 0.35 6 0.29 17 0.29 26 0.36 48  1.17 1.36
* 5 0.37 ~ 12 0.28 %22 0.39 - 32 0.44 49 0.76 1.78
* 6 0.40 16 0.24 23 0.26 0.65 50 1.02 1.13
* 7 0.49 %17  0.37 25  0.22 0.57 51  1.18 . 0.91
* 8 0.47 *18 0.25 26  0.33 0.26 52  0.85 # 0.80
9 0,28 %19 0.39 27 0.28 0.32 53 - 0.77
10 0.32 %20 0.44 29  0.23 v 0.24 54 1.45 1.34
*11  0.31 *21 0.43 - 32 0.32 . 0.28 55 0.87 53 ..
12 0.24 *22 0.35 34 0.31 0.33 56 0.80 54 -
13 0.46 23 0.1a 35 0.3 _; '0.50 57  1.00
*14  0.77 2% 0.28 3% 0.5 © 0.41
15 0.61 25 0.22 37 0.32 0.38 °
26 0.32 38 0.26 0.21
27 0.23 39 0.22 - 0.19
28 0.19 40 0.29
29  0.22 41  0.37
30 0.25 42  0.43
31 0.44 43 0.35

32 o0.28
33 0.39

Ave., 0,42 0.30 0.31 0.37 1.09 1.18




37

“males 18 and 29; he also scquired a female from male 22, The second
female of 22 was hurt while being banded and deserted a newly hatched
clutch; she resained in the area but did not nest again. Male 22
gradually shifted his activities to the northehst to accommodate this
second female; by mid-July, he seldom appeared in the southern portion
of his territory. In 1970 (Fig. 8} the female of male 38 was found dead
on July 12 beside her second nest; the newly hatched young also died.
Within & week, the male had lost = sizable portion of his territory

 to male 6, and by the end of July was ignoring territorial intrusio_ns.

' Males also had to adjust territorial boundaries to accomodate new
nesting sites chosen by their females, For male 27 in 1969 (Fig. 7), )
and 41 (Fig., 8), 46 and 47 (Fig. 10) in 1970, these territorial exten-
sions were large. Generally, the malex in the Sparse Area had to make
the greatest adjustments Lo retain their mates. Although not signifi-
cant due to the large variance, distances between nests in this area
averaged 35 m as opposed to 25 m on the Main Area.in 1970. However,
the territorial boundaries in the Sparse Area were sufficiently flexible
to allow males to make such adjustments. This flexibility seemed related
to the difficulty in surveillance of the prevailling grassland habitats,
containing few elevated perches. On the Main Area however, the density
of birds was greater and the size of territories much smaller. The
boundaries were rigidly defined and intrusions quickly repulsed. Con-
seguently, pales 5 and 6 in 1968 (Iig. 6) and 22 in 1969 (Fig. 7) could
not adjust their boundaries to include new nests and lost their females
to adjacent males. .

Polygynous males-averaged significantly larger territories (poly-
gyny: n = 8, mean size = 0.39 ha.; monogamy: n = 15, mean size = 0.27
ha.; t = 2.574, d.F. = 21, P < 0.02) than monogamous males in 1969, but
not so in 1968 “(polygyny: n = 7, mean size = 0.45 ha.; monogamy: n = 8,
mean size = 0.41 ha.; t = 0,600, d.f. = 13, P> Ou5) on the Main Area
or in 1970 on the Sparse Area (po}\ygyny: n =3, mean size = 1,32 ha.;
monogamy: n = 9, mean gize = 1.01 ha.; t = 1.672, d.f. = 10, P> 0.1).
No calculation were made for the Main Area in 1970 since only one case
of polygyny occurred (male 22).

1t is interesting to note that polygynous males generally occupied
areas that had 2 nesting females every year. Thus in 1968 the terri-
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tory of male 7 occupied essentially the same area as males 25 and 26 in
1969, and male 8 occupied the area of the polygynous male 18 in 1969; male
11 in 1968 occupied mich of the aress of 12, 17, and 30 in 1969, and
male 14 held the areas of 20 and 33. The territories of males 4, 5, and
6 in 1968 occupied the area of four males (3, &4, 24, and 6) in 1969 and
nj‘a/%co&nt for the movement of females between these territories in
968. 1In 1969, male 19 controlled the peninsula that males 9 and 10 -
occupied in 1968.

An apparent exception is the terriéory occupied by monogamous male
3 in 1968 and polygynous male 22 in 1969 and 1970. However,, 22 claimed
bni’y the eastern portion of ‘the 1968 territory (male 3 had lost large
porkions of his 1968 territory to males 2 and 8 by the end of July and
subsequently deserted the area) and extended north to where his injured
gecond female resided in 1969 and hig second female nested in 1970.

The data suggest that the effect of territory size on the probabi-
1ity of being polygynous may be important only,éﬁ a critical density of
birds. In 1969, 23 territories occupied the area of 1? in 1968, and
under these crowded conditions only males with larger or superior terri-
tories could sccomodate more than one female. Most territories were
‘significant.ly larger in 1968 than in 1969 and this could have eliminated
the effects of size differences among $he 1968 territories. In 1970
the average territory size was not significantly larger than in 1969,
but the population density on the stl';dy area was lower. The virtual
lack of polygyny in 1970 may have been the result of a greater disper-
sion of females than in 1969 (to be discussed later under female

_ dispersion). The ayerage territory size in 1971 was not significantly
different from that in 1968; observations of territorial birds in 1971
suggest that at least 6 males were polygynous.

TERRITORY AND SITE FALTHFULNESS .

Main Study Area
A total of 14 (38%), 22 %2%), and 12 (287) adults returned to the
Main Area in 1969, 1970, and 1971 respectively. These percentage
returns, or survival, are comparable to the values obtained from the
population estimates (Table 16) of 41%, 42%, and 27% respectively, for
those years.
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Males ,

Virtually the entire population of Ipswich Sparrows migrate off
Sable Island in the fall. Information gathered on the birds returning
in subsequent years may provide a better understanding of local homing.

Some male Ipswich Sparrows return to the same territory year after
year (Appendix 2). On a yearly basis 33% (5 of 15), 48% (11 of 23),
and 21% (5 of 21) returned in 1969, 1970, and 1971 respectively. Of a
total of 43 bandaé territorial males (42 adults and 1 nestling of 1970
which returned in 1971 and 1972) on the Main Area, 7, 7, and 1 bird
respeckively, returned for 2, 3, and 4 successive years. Some males
not only returned to the study area, but successfully reclaimed their
old territories for 3 or more years, notably males 1, 22, 23, 26, and
25 (4 years). Due to the increased population density, even these
males lost some peripheral area to adjacent birds in 1969 and 1970,
Other returning birds were forccd to&ilaim a slightly different terri-
tory due to density prassure, or earlier estnbgfshugnt by adjacent
males; this was true of males 3, 4, 6, 27, and 3g; and of male 37 who
occupied a similar area in"1969 and 1970, but who was not studied for
breeding success in 1969, Males 12,.17, and 29 however, adopted enti-
rely new territories adjacent to their former ones. Male 17 made the
shift "voluntarily", as ﬁis former territory.was vacant on his arrival
in 1970. The reasons for the other changes were not determined. Nice
(1937) noted similar territorial adjustments by returning males.

2 .
Females

A number of females also return to the same nesting area (Appen-
dix 2). On a yearly basis, 417 (9 of 22), 387 (11 of 29), and 322
{7 of 22) returned in 1969, 1970, and 1971, respectively. Twenty-gwo
females successfully returned, 14 birds for 2, and 8 birds for 3
successive seasons. Female 14 nested on the study area in 1968 and
1970, but occupied a nearby island in the ponds in 1969. Her return
is included in the 41% return for 1969. Eighteen females returned to
their nesting area of the previous year and 6 were re-united with
former mates; the remaining 12 females acquired new mates because
their former mateg either did not return, or established their terri-

tories elsewhere. Female 8 returned to her former nesting area in
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1970 but mated with male 39; male 6, her mate in both 1968 and 1969
possessed the adjacent territory. He had shifted his territory west of
iha(1968-69 location and another female had commenced nesting there.
It is difficult to determine which factor prevented this pair from re-
uniting. But in eight other cases in which females shifted their
nesting location, new females had bepgun nesting earlier in their former
domains. Four of these females nested in adjacent areas, while four
maved greater distances.

Sparse Study Area :

Less information on returns is available from the Sparse Area

since -data are available only from 1970 and 1971. Four males (31%)
returned in 1971 (Fig. 11), and three reclaimed most of their previous
territories; the fourth claimed an area adjacent to his former terri-

B

tory. This rate of return is substantially higher than the 713 return
to the Main Area for 1971. However, the return rate for females is
substantially lower for theé Sparse Area than the Main Area. Female
63 was the only returning female (6%Z) on the study area; she retiurned
to her forne£ nesting site and acquired a new mate. Twp other color-
coded adults were also seen in 1971, but disappeared before they could
be identified, They did not rewain on the study area. Including the
2 unidentified birds, a total of 7 (24%) adults returned in 1971, and
this is comparable to the value of 27% obtawned from the population
estimates.
+»
Juveniles

Between 1967 and 1970, 687 nestling and flying juveniles were
banded. Eighteen were subsequently re-captured on the study areas, but
only 11 of these remained as territorial birds. Of 328 banded juveniles
of known parentage, only 3 returned as territorial birds on the study
aress and all nested away from their parents' former territories. Other
sparrows banded in 1968 and 1969 were observed, generally in the western
part of'the island,’ but the banding techniques did not distinguish
juveniles from adults, thus the observations are of limited value.

In 1970, 243 nestlings were banded with distinguishing color btnd:.
I had hoped to obtain information on juvenile dispersal during the

»

I
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season and returns as territorial birds in 1971. Unfortunately, few of
these banded birds were found in 1971. Observations during the 1970 «
seasin suggest t the juveniles dispersad widely once they were abie “
to fly. Jukenilés were observed 3-4 miles west and east of the study
areas by Jul Aogust. In 1971 one male fledged from the Sparse .
Area, claiwed & territory two miles west of his birth-place. In addi-
tion, one fledged from each'study area in 1970 returned in 1971 and
claimed a territary. )
Although Iew returns were obtained, it is interesting to note that
6 juvenal males banded in 1968 returned to claim territories in 1969.
They represented 337 of the new territorial males on the Main Area in
1969. Since the number of banded birds was only a small proportion of
the juveniles fledged in 1968, the data sugpgest that many vacated terri-
tories are occupied by first year birds. .

.

BREEDING AND NESTING

General
Table 3 provides general information on the nesting biology of the
Ipswich Sparrow. The length of the breeding season varied from 91 days N\
in 1968 to 127 in 1970 on the Main Area. The total reproductive output \
represented as young leaving the nest fluctuated with the length and the
quality of the nesting season. As meationed earliier, the low production
in 1969 is probably related to the climatic differences between the
years. The absence of sunshine and the average wonthly precipitation

- was greatest in 1969, with heavy rainfall dt;ring the critical period .

before commencement of the third clutch. The nesting season on the /
Sparse Area in 1970 commenced almost 2 weeks later than M (;
Area and the shorter season is reﬂw production. ‘
Seventy-two wales and 89 females were studied during the three
years. The males tend to be polygynous. The degree of polygyny varied
from 47% in 1968 to 5% in 1970, yet the number of females on the Main
Area was the same in both years. It is also interesting that the
decrease in females from 29 to 22 on the Main Area from 1969 to 1970 P
was accompanied by a large decrease in the percentage of polygyny, but
only by a small decrease in the nuwbers of males. Turther, the Sparse
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Table 3. General information on the nesting biology of the
Ipswich Sparrow from 1968 to 1970. The total numbers of
males, females, attempted nests, and young to leave the
nest are given. The numbers of polygynous males are given
in parentheses. The length of the breeding seasons are
Biven as the date of completion of the first clutch to the
date when the young of the last clutch leave the nest on
the study aveas.

Young Length of
Males Females Nests Fledged Breeding Season

Main Study Area

1968 15 (M) 22 54 203 May 27 - Aug. 26
1969 - 23 (8) 29 67 221 May 24 - Aug. 28
1970 21 (1) 22 67 228 May 10 - Sept. 13

P
o

Sparse Study Area

1970 13 (3) 16 44 144 May 22 - Sept. 12

Total 5 (19) 89 232 796

ay
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Area in 1970 hod three polygynous males as opposed to only 1 on the more
densely populated Main Area.

It has been generally accepted that a female selects a mate on the
basis of his attributes, or because of the territory he possesses. The
above data suggest, however, that such a method of selection by itself,
is insufficient to explain the changes in the degree of polygyny rela.
tive to the number of birds from 1968 to 1970. Nor can the above method
explain the greater degree of polvgyny in the poorer habitat in 1970.
Uther factors must also be involved.

Female Dispersion

A poékible explanation of the changes in the amount of polygyny
lies in the distribution of females over an area. Above a certain popu-
iation density, femaies may initially disperse tgenselves evenly over a
given area by some subtle means of mutual repulsion, regardless of male
distribation. Below this m}nimum density, more nearly tandom,digperslon
may occur. At low population densities any male could be polygynous
since all will have large territories. But at higher population levels,
the average size of territories will decrease. Then a polygynous male’s
territory may have to be large enough to contain two mutually repulsed
females; males with smaller territories are more likely to be mono-
gamous.

To determine if females.were dispersed in an even pattern, I used
the procedure outiined by Barton and David (1953) for determining conta-
glous' occupancy, applying the method to the first nests of females on
the Main Area. This method: involves arbitrarily superimposing a grid
over the area concerned. Then the deviation 6f the number of empty
cells from the expected Is calculated as follows:

E(x) = N{N.1)R
ND
where E{(x) = expected number of empty cells
N

n

It

number of grid cells

4

sample size (number of nests)

°

]

n
varix) = —miig—‘:—:"l- + E(x) — [E(xﬂz
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Then if the pattern of distribution is random

-

- k — E{x)

7
61(

is normal (0,1)

o

where k = observedl number of enpty’céils

. Thus if 7 falls within the intervaltd 1.96, for a two-tailed test) the

null hypothesis (Hy) of a rando?‘}attem is accepted. When Z > 1.96
then the organisms are signifiéantly clumped, and when Z < —1.96 then
an even p%Ftern of dispersion occurs.

Since our altermative hypothesis (Hy) is that the pattern is even or
regular, we can use a one-tailed test and reject Hy if Z < —1.64 (5%
one-tailed test).

Thbie 4 presents the results of the analysis for the Main Study

Area. Several grid sizes were superimposed on the study ares to ascer-
tain which grid best conformed o the irregularities of the study area
boundaries. Calculations were made for two grids, with cells smaller
than the ones finaliyxused giving similar significance. The number of
cells varies somewhat due to slight changes in the area studied from

” . -

year to year.

The Z values indicate that H, is accepted in 1968, but rejected in
favor of Hltin 1969 and 1970. That is, females dispersed themselves in
a relatively even pattern for their first nest in 1969 and-1970. FRosi-
tions of subzequent nests were not examined since association with a
particular‘ﬁale could conceivably affect subsequent nest site selections.
McLaren (1972) used a t-test comparison of means to examine the spacing
of femnles. He found that the wean distance between successive nests
of the same female was significantly smaller than the mean distance
between nests initiated by adjacent females in the same nesting period.
This analysis in&icates that females do restrict their movements in
re-nesting., However, the fact that males often had to adjust their
territorial boundaries to accomodate subsequent nesting, suggests that.
the restriction of movements may have been caused by the presence of
the other females rather than by association with the male.

The analysis coincides with my earlier suggestiom~that such dis-
persion is significant only at certain population densities. This
critical density was not attained in 1968. In addition to the mare



Table 4. The dispersion of females on the Main
Arca as indicated by the poesition of first nests,
Total number of cells (N), empty cells (k), and
first nests (m) given for each year. The '2!
value indicates whether the pattern of dispersal
is random or regular (regular if Z< — 1.64).

First ' Empty

Year Cells  Nests ! Cells ‘Z
ﬁ,‘fb B
1968 33 22 --15 - 1.13
1969 31 29 - 8 - 2.32
1970 32 22 12 - 2,50
[

.
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nearly random dispersion by females in 1968, the territorias in that
year were significantly larger than in 1969 and 1970 and neo significant
difference existed between mean territory size of nonoéamous and poly-
gynous males. Although the number of first nests was the same in 1968
and 1970, Fig. & and 8 indicate that the birds were more concentrated
in 1970., The population density was greater in 1969, the females were
dispersed in an even pattern and the mean territory size of polygynous
males was significantly larger than that of monogamous males.

In 1970 the density of both males and females decreased but was
still sufficiently high for the females to disperse in a rvegular
pattern; the territories 9f the males remained almost the same, but the

g

decrease in the absolute number of females resulted in only one case
of polygyny.

Nest Construction and Flacement

Measurements and nest descriptions were taken from 129 nests in
1969 and 1970 after the young had left the nest. Female Ipswich
: Sparrows scratched a depression in the ground averaging 3.3 cm deep
(range 1.0 to 4.6 cm). In this cavity she constructed the nest essen-
tially as Dwight (1895) described: "It has two distinct parts, an
outer shell ;£ coarse material disposed as a rim and an inner cup
finely woven. The excavation is filled in at the sides and around‘the
margin with dead weed stalks, various coarse grasses and sedges, bits
of moss or similar materials. These form a shell rising about an inch
above the surface of the sand and straggling out over it for an inch
or two. .The shell is lined almost wholly with the finer bleached
blades of an unidentified species of Carex, a few wiry horse hairs, or
tufts from the shaggy ponies or cattled being sometimes added. The
lining is circularly disposed, and smoothed down as only a bird can do
it, leaving between the egps and the sand beneath an inch, more or
less, of closely woven grass, while higher up the waila are conside-
rably thicker on account of the added outer shell."

é;he depth of the nest ranged from 3.4 to 6.6 cm (average 5.0 cm}),
and the inside diametér from 6.2 to 8.3 (average 7.0 cm). Often one
side of the rim of the nest was enlarged to Form a platform on which

3 Cattle are no longer present on the island.
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the birds perched while feeding the young.

Moxt nests were sturdy and well concealed. On the Main Arsa the
usual nesting sites were beneath dense clumps of rose, bayberry, dew-
berry, or the larger forbs. At the Sparse Area they also nested in
crowberry snd juniper. In the spring, females nested under tufts of
dead marram, due to the lack of other emergent vegetatfion, but they
avoided such gites later in the summer. On the Sparse Area, females
occupying mainly grassy habitats nested in small, dense W ‘of shrubs
and forbs. ) '

The nesting sites were rated as “preferred" (well concealed) or
*poorly conceated” based on the height of the vegetation around the nest
and the ease with which the author was able to initially locate the
nest. In the preferred nesting sites, miost nests were roofed and diffi-
cult to find. Females not proficient in concealing the nesr: were repro-

-

ductively less successful. Only 26 of the 129 nests described were
arbitrarily rated as being poorly concealed. However, 10 of the 23
nesting failures on the study areas occurred in nests classified as

»poorly concealed {the nests of the two failures in 1968, and one in 1969

were pot classified). Concealed neats are partially insulated against
changes in the weather. Those poorly concealed are exposed to tempe-
rature extremes and inclement weather, and are more visible rto aerial
predators. In 1970, 5 nests were predated, and all were rated as poorly
concealed. The fact that 43.5% of the nesting failures occurred in
poorly concule:i nests suggests that concealment is important to bree-
ding success and females building exposed nests may be inferior birds.

Nesting Phenology

Observations were based on 232 nests of 89 females over three
years, from two study areas (Fig. 12). Mot all nests were discovered
at the same phase of the nesting cycle amd in several cases, estimates
of clutch completion dates and occasfonally hatching dates, have been
made from observations of bettesd known nests. Chi-square tests (Appen-
dix 3) indicate that there were no significant differences in the
number of nests initiated per female between years on the Main Area
and between theé Main and Sparse Areas in 1970. Nor were there any
significant diffevences between females of monogamous and polygynous
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Figure 12. Nesting phenology of the bards on the Main Study

\

Area from 1968 to 1970, and on the Sparse Study Area in
1970. Botlr males and females are numb;red sequentially
so that returning birds are distinpuishable. The solid
lines indicate tﬁe length of each nesting cycle Fram the
clutch completion date to the date of departure of the

"young from the nest. The vertical lines indicate the

hatching date. GStars following a bar indicate that the

nest was abandoned or destroyed, and one preceding means

that no definite clutch completion date could be estimated,
Three stars in a4 row indicate a sugspected nest. Dotted

fines joining bars indicate when a female changed unuM:es.“g’“?"”d
Female 14 nested on an island adjacent to, but outside

of, the study area in 1969 thus appears only in the 1968

and 1970 data. “ <



—— e -

.

+ T~

e = T, 47

PR

! ws
- {r
- o
o
* .“ o JuE & 1368
L3 "‘ o
RSN e
v i SR N
- >
* . ———
- ——
.. k3
——— ——
-y e — .
. ¥ e E——— .
. - vemmhation Ve
s v
" 4 - .
st — YR
- Aa——
& ™ P
T . e _ * -
] — —
“ ————— A———
. omww e  So——
s "~
e v ® N E R R L e BRI B RN X X4
L -t AR ST
\
O ) WA Rk A 19649
¥ RS AR
LY ——— ——— e
. i s—— B
PO — w—— L
P A —— - -
+ 27 ma—
hapbae s
s eeeelees s -
e ! ———— —(—
I R S—— N
’? Smmdmns S Sum—
.
L™ __ me—— n——
" seme T -
oo o
[2 A -
2% 34 ———— ————
2% DR A
s % L o ]
6 3 Saelnuur  sswsnias
PR ] ————— —— e
FL IR T
FA N
P A— S——
L' —p— W—
2 Ay "
3% a3 s ——
- asp “ Yy o= * ”~ - LRl
Jpart soue var b am

°

M °
|
¢ !
©
1
.
.
o
a
o
. .
s
& - SPANSE ~ANEA 1970
oy 37 wdumm ——— - —
Y - » = *’
- e R
T IN
L ] ————— —
ar* v
Pt maships— gn—
v e — .
ey ———
- R e ———————
v € - :
— gy SR
kot ]
W P T o e
P DI, e
%2 € - S o m—ry
- - ety SNV
1)
L] —— - — -
i - —_— e .
o - - R ——
e —r p
O P [ nygoppueg SN
P S & AT N S AN AT YR AN 1T A
wid w v Aveast | ieer
.
s - ¢
» WA W AKEA 1970
% N N o
& e .
- % i
v - "
« — o
LLEP™Y o Son— .
3 e -
g o S
7 g o
16 a7 P -
iy 1Y pm—— s
B - -~
2y Pa .
LR
. - -
e 48 AEPe WIS SEE—
95 40 e N ”
LY o
v e Sp— S———
w a “  ————— v
s ) —p o
LA- 1 .
halld
.z "3 o
3 28 g s wa—
LIRS U AR W] - LRI R B LR oL
wae ¥ Pr B | L ] Kruyy b oam



50

males, or first and second females of polygynous males in average number
of nests 1nitiated.

Females of mnogamus males and first females of polygynous males
began nesting at approximately the same time, with first clutches
being completed in late May or early Junc. Generally, second females
began congiderably later, and terminated nesting earlier in the season
than did first females. As a result, second females brought off a ‘
maximim of two broods, while first females attempted at least three .
nestings. On the Main Area, few females initiated a third clutch if the
second brood had not left the nest by late July. 1In 1970, the nesting
season was the longest of all three years. Three females (14, 28, and
47) whose third broods left the nest in late July and early Angust
successfully fledged a fourth, although nest failures were involved in

e B

the output of females 14 and 47. On the Sparse Area in 1970, nesting
began about -twb weeks later, yet gne female (70) successfully fledged
four broods, apd another (65) fledged a fourth after losing her third at
hatching. Eight:een {90%) and seven {70%) females of monogamous males on
the Main and Sparse Areas respectively, attempted at least three
clutches. In 1968, six (73%) females of monogamous males attempted.
three, while only, four (31%) did so in 1949.

Only 25 nests were discovered before laying was complete; the incu-
bation time for these nests ranged from 9-15 days and averaged 12.5
days. This period was measured from the day the last egg was laid until
the day the last young hatkhed. Although not all the eggs hatched in
Et:eu of the nests, the incubation time did not appear to be shortened in

. these, and no time corrections have beén made. The mean incubation time
differed slightly between years and arqas {Table 5), but not signifi-
cantly (t-test, P = 0.05). .

Incubation time {from the last egg laid to the last to hatch)
did not anpear to be related to clutch size, The hatehine tices
were spread over two days for 94 clutches end three days for an addi-
tional 11 clutches. The size of these clutches varied f!;d’! 3 to 6 egps.
These data suggest that many females began incubation pricr to comple-
tion of clutches.

Table 6 presents data o nestling times for different size broods
in 1968 and 1969. Data from 1970 were not included since nestlings were

i

L33
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Table 5. Average length and standard errovs in days of
incubation periods. The number of obscrvations are
given in parentheses.

-
s
Main Area Sparse Area

1968 1969 1970 1970

g

‘11.8 106 13.0X0.3 12.8%0.9 11.810.6

4) (11) ‘ %) {6)

e, S o, 4 e el i s ot padtth i b — PP
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Table 6. Combined data from 1968 and 1969 on nestling
time based on the number of young leaving the nest.
Values in the table refer to the number of nests in

each category.

Number of Young Leaving Nest

.

Overall average:

10.9 days

Days in
Nest 1 2 3 4 5
. 1
. - 2 1
10 .1 3 9 12 13
11 2 11 13 .9
12 1 1 7 10 4
N 13 1 3 4 2
Average .
pestling 11.0 11,0 11.0 11.0 10.6
time

 amn
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banded on the 9th or 10th daykﬁnd this may have shortened the nestling
time. The majority of broods stayed in the nest from 10-12 days
although extremes of 8 and 13 days occurred. The average nestling time
was 10.9 days, with no significant differences among the different .
brood sizes. ’ B
The time between spuccessive nests of a female was highly variable,
ranging from 2-17 days on the Main Area and 6-26 days on the Sparse
Area. Awerageé~and standard errors for all years and both study areas
are given in Table 7. Althoughnot significent, the time between first
and s;cond nests averaged less than that betveg? the second and third K
on the Main Area. . The reverse occurred on the Sparse Area, although
generally females took longer to renest there. Still, the time inter-
val appears to be at the whim of the female. Females which abandoned
a nest appeared to initlate another quickly. However, the degree of -
success with one nest did not seem to influence the speed of re-nesting.

5
Mating
On six occasions birds were observed copulating ‘between fledging .
one -brood and completion of the next clutch. During this time, the ; -

females were also observed carrying nesting materials. Observations on
nests found before the clutch was complete indicate that females usually
lay one egg a day. On only two occasions did a female lay two eggs in
one day. Nice (1937) found one egg per day to be the rule for Song
Sparrows, as did Welsh (1970) for Savannah Sparrows.

It is also generally accepted in accounts of passerine breeding
that nest building and éﬁg laying ocecur after the previous brood has
ieft the nest. However, some of the data suggest that copulation and
nest building, and possibly laying, may be initiated bqford the current
brood leaves the nest. Female 17 in 1968, and female 8 in 1969, had
completed clutches of &4 and 5 eggs respectively, two days after their
previous broods had left the nest. Table 8 summarizes these and other )
data on clutches completed in the 6-.day period following the departure
of earlier broods. Twelve clutches were completed in less time than
necessary for a female commencing to lay one egg per day, after her
previous brood left the nest. In an additional ten cases females would
have had to commence laying the day after their young left the nest to

W
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Table 7. Average time and standard ervors in days
between the departure of one brood and the
completion of the next cluteh. The number of
observations are given in parentheses. The time
between the first and second cluteh 1s above the -

time between the sccond and thard clutch, w-d
B T Main Area T s ;rse Area
4’_& P -
1968 1969 1970 1970
7.2%0.4  8.4.10.7 7.3% 0.6 12.4 2 1.8
a18) S €26) (18) (13)
Q
o511 17itia 9.6 L0o.9  1w.0%1.2
(11) St (17 - (9)
d) 5

*
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Table B. The distribution of clutcﬁks completed
in the 6-day period following the \departure of
' a previous brood from the nest. Da all
years amd areas are combimed. The values in the
tible refer to the number of clutches in cach

t gy, .
N category \T
¢ M& - - -
" Interval Clutch Size

(days) 1 2 3 & 5 _ 6
1
2 1
3 2
4 2
5 1 1 B8 1
o 1 13

TE
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complete their clutches if one egg is laid péf’da&l-“Such a situation
would allow no time for conrtfhg. or nest building after fledging.
Clearly these females were courted and built their nests during the’
latter stages if the previous nesting cycle. Indeed, in several cases,
the females must have begun laying before completion of the earlier .
nesting cycle. Such simultaneous activity would certainly impose a
heavy energy strain on the female and it is interesting to note that
such reproductive effort occurred only twice on the Sparse Area.

Clutch Size

Figure 13 presents the data on clutch size related to time. A
definite peak is evident in mid-summer in all years and on both study
areas. Seel (1968) found similar variations for House Sparrows, and
Lack (1947) suggested that such seasonal adjustment was rélated to
future food availability.

The clutch size ranged from 2 or 3 ta 6 eggs in all years. Firat
and second clutches of 5 were common. Third clutches contained a maxi-
mum of 4 eggs, except in 1970 when some of 5 and 6 eggs were laid, -~
Fourth clutches occurred only in 1970 and attained a maximum size of &
eggs. Six clutches of 6 eggs were found in 1970, two in 1968, and one
in 1969 on the Main Area: one clutch of 6 eggs was also found on the
Sparse Area,

A few females lard clutches consistently smaller than the majority
of birds. Normally second clutches were the largest, and occurred in
1ate June or early July. However it is evident from Fig. 13 that vari-
ations in clutch size were related to time rather than merely the nume-
rical sequence. Late first clutches tended to be asilarge as the J
early second clutches. Similarly, the size of the later second clut-
ches approached that of most third clutches.

Table 9 summarizes the average clutch size of the total g;sts each
year divided into three equal, successive groups. Table 10 gives the
t-test comparison of the nean~c1utch sizes during the season. The
smallest clutches were usually bgid late in the season and, in all
years, averaged significantly smaller than those in mid-summer. No
significant differences occurred on the Main Area in 1968 and 1970
between the means of early and middle clutches. This suggests that
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Figure 13. Seasonal variations in clutch size on both
stuly areas. The numbers in the figure'indicate whether
the clutch was the first,ﬂsecand, third, or fourth.
Note that late first clutches tended to be larger, and

late second clutches smaller, than average.

-~
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Table 9. Seasonal variations in clutch size are given for

411 vears

ynd study arcas.

The total number of nests in

edrh season is divided 1nto 3 equal groups according to
the date of cluteh completion.

f

/

-

;

Earlys
Middle

Late

Total

o

Fl

O

Main Area Sparse Area

1968 1969 1970 14970
4.5 (18) 4.2 (23) 4.6 €22) 4.0 (14)
4.9 (18) 4.7 (22) 5.0 {(22) 4.9 (14)
4.0 (18) 3.9 (22) 3.5 (23) 3.4 (15)
4.5 (54) 4.3 (67) ' 4.4 (67) 4.1 (43)

X

g
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Table 10. Comparison by E-tests of seasonal
variations in mean clutch size within each '
year. Significance at t 0.05 1s Findmated
by an asterisk. .

ey
Early Middle
Main Area 4 :

1968 :

Middle 1.80

Late 2.47% 4. 19%
_1_2_63

Middle 2.61%

Late - 1.29 3.57%
1970
--Tﬁdd le 1.79

Late 5.37% " 6.97%

Sparse Area
1970

Middle 3.79%
Late 2.28% 2.09%
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‘conditions were more nesrly optimal when the birds began nesting, or °
that the environmental conditions or the physioclogical state of the
females deteriorated after mid-summer in 1968 and 1970, relative to
1969. Early clutches averaged significantly larger than late clutches,
©  except in 1969; in that year, the early clutches also averaged signifi-
' cantly smaller than the middle group. On the Sparse ‘Area, the time
between re-nesting was longer and resulted in more discrete groupings.
Significant differences occurred between all groups, the largest on
average being the middle clutches and the smallest, the late clutches.

Seasonal variations in clutch size may m;t fully represent the
reproductive efforts involved, since the size of the individual eges
may be affected by the size of the clutch. A total of 32 egg sets (3
nests of 6 eggs., 9 nests of 4, and 10 nests of 3 to which was added 1
nest of 2 egps) were measured to examine this possibility. Since .
eggs tend to vary in shape, instead of comparing lengths and gi’ﬂths.
relative volume was estimated as L x W2, Subsequent t-tests (P = 0,05)
indicated no significant difference in wmean relative egg size between
the different clutch sizes, nor was any trend evident.

.fﬁice (1937}, however, warned that there was a difference in egg
size between successive clutches of the same female, thus only "first
sets should be compared with first sets”, Unfortunately, there are
insufficlent data to make such an analysis. But there are egg wmeasure-
ments from two (s‘n'ct\':essive nests of six females and from three successive
nests of one female. For five of the six females, the eggs of the first
set vere larger than those of the second, and the difference was signifi-
cant in three {(t-test comparison of means), In the case of the three
successive nests, there was no significant differences in the egg size
of the first and second sets, but both had significantly larger eggs
than those of the third set. In most of the significant cases, the
earlier sets had a largey clutch size, as well as larger epgs. . This may
suggest that these es may not be able to put as much reprodective
energy into later sets, a state which could ultimately affect the survi-
val of thése offspring. Thesze findings are the reverse of Nice's (1937)
results, in which the average egg size of later sets was decidedly
larger than the first sets,

.
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Incubation and Feeding .

Males were not seen incubating the eggs although they were atten-
tive to the female during this time. The males usually gave war;ing .
calls as 1 apprpached and generally the females were gone rhen 1 reached P
the nest.” Only a few nests were observed to document female incubating
habits. Considerableyvariation occurred between females, and periods
on and off the nest were affected by weather or other activity nearby.
One incubating female was observed for hourly periods on eight succe-
sive days. As incubation progressed, she appeared to make no adjustments
in her habits. She averaged 3.6 trips from the nest per hour. The time
interval off the nest ranged from 24 seconds to 1l.4 migptes; the ing¢u-
bating periods ranged from 8.9 to 14.0 minutes.' Generally a long p;riod
off the nest was followed by a long period of incubation.

Information on the feedinmg of nestlings is insufficiént for
detailed analysis, but some patterns are evident. Both males and .

females fed the young on the nest, but individual variation was high. .

The f;equency of feeding was greatest on quiet sunny days. Rain, fog,

or wind seemed to increase the search time, thereby decreasing the
frequency of feeding. Females are capable of raising a brood a)bne, but
may experience difficulty. Female 27, in 1969, lost her mate just after
a clutch of 5 eggs had hatched and only 3 young succeeded in leaving“the P
nest. She refused to -allow male 17, her subsequent mate, nelir the nest

during this time, although on at least one occasion he carried food.

Welsh (1970) noted that a male Savannah Sparrow also raised a brood -

.

alone. e

Table 11 summarizes feeding observations made on S nests in 1969
and 1970. Obsérvations were taken for one hour periods in 1969 and half-
lhour periads in 1970; the table frequenties are adjusted to hourly ave-
rages. The time of day did not seem to influence the rate of feeding
and these data were combined. )

Active feeding began on the Fifst day and rose to a peak on the .
seventh and eighth day. For the First three days the females averaged
2,5 to 5.9 minutes at the nest after bringing food. They may have been
brooding young, or the time spent may have been a function of the abi-
11t§ of the young to handle food. Her time at the nest during the
remaining seven or eight days was reduced to less than a minute. The

I3
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Table 11.

Summary of hourly feeding data collected frém 5 nests %n 1969 and 1970,

The time

- that the female spent at the nest during the first three days (A) is presented separately

from the remaining davs (B),

o———"

l

3

The averages with standard ervors.are given in all cases,

———

.

Time spent-at nest

!
4
i
i

%

————
PR
@

Time between

Average ) . syccesdive fecedings
Fomale adult Female Male —
. femlings A R Female Male
‘ 1969 * e
@ + ¢ N + & +
1 15.2 1 1.4 s toe ostoa 0.3.1 0.1 5.3t 0.6 7.1% 0.8
{2nd nost)
1970 .
. 54 0.0 X 0,5 5.4 1,8 0.3 £0.1 0.34 0.1 6.1.£0,9 10,8 £ 1.4
{1st nest)
46 10,4 0.5 5.0 %£1.8 0% £ 0.2 0.3 £0,1 §.8%0.7 10,53%1.9
{2nd nost) . .
' ” 39 10.6 £ 0.5 3.1x0,7 o0.3%0.0 0.5 0.1 6.3%0,7 5.5% 1.6
{2nd nest)
27 13.8 £ 0.7 2.5%20.7 a.2%0.0 0.3 X 0.1 5.3 % 0.5 7.321,1°
s {Znd nest)
- : - "
e z i ,
3 -
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male began feedfgg the young on the xecoéd or third day and did not
appesar to increase or decrease his devotion. On two occasions males
’ were apparently brooding young. The time males spent at the nest never
exceeded one minute. Females fed the young more frequently than the
males, averaging between 5.3 and 6.3.minutes between feedinps; males
¢ averaged from 5,5 to 10.8 minutes. The one bigamous. male in 1969 was
no less attentive than the four monogamous ones in 1970 (Table 11).
Adult midges (Chironomidae) were the pregominant food for very °
yqung'birdx, but later adult and larxvae lepidopterans along with other
insecte were included. Pieces of strawberries and blueberries were
also fed to the young, but were utilized more commonly on the Sparse
Axea. The adults geldom returned with small insects in the latter
p;rt of the nestling phase.’ While searching, they ate the smaller
insects and seeds which they encountered, returming to the nest only
« with larger prey. However, if & swarm of small insects were encoun-
tered, the parents would often return with a mouthful of these. Such
a technique would most efficiently utilize the time and energy spent
in’searching for food. . R
As a result of this feeding method, a éénslderable proﬁortion of
the adult birds' diet consisted of insects. ‘I took no specimens for
food analysis, but Dwight (1895) presented the results £rom 56 adults.
The contents of the 19 sumgper birds from Sable Island contained 75.5%
animal matter and 15.2% vegetable matter, the remainder being mainly
sand. Analyses of the contents revealed "Beetles and their larvae, ¢
represented by scarabaeids (Aphodius fimentarius }dentified), carabids,

elater{ds, cicindelids, and weevils; caterpillars, as well as pupae and

S
g

pupa-cases; grasshoppers, ants (including one pupa), and other hymenop.
: tera; hemiptera; diptera; spiders (also egps and cocoons); snails;
seeds, herbage, and rubbish,...". Obviously the aduit Ipswich Sparrow
‘Es substantially carnivérous in summer, and presumably its young are
even more So. l ’
After leaving the nest, the young are fed by both parents for
- ' approximately two weeks. The young emit a "buzzing" begging sound when
not being fed. Finally, the adults ignore the begging juveniles. The
young are flightless for several days after leaving the nest, and are

not capable of flying more than a few hundred yards for at least two

a
* s
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weeks .,

a

REPRODUCTIVE SUCCESS

General nest success is summarized in Table 12. In all years and

in both areas, over B5% of eggs hatched. The poorest hatching success

“of 79.4% veocdrred during the third cluteh on the Sparse Area. The
opposite extreme was the 1007 hatching success of fourth clutches in
1970 on both areas, although sample size is small.

The percentage of voung birds which left the nest is equally high.
Yearly success levels ranged, from 87.7% in 1969 to 95.8% in 1968. The
relatively low success of 70.4% during the third cluteh on the Sparse
Area was due to the‘Predation of 2 nests after I had taken egg measu-
rements. Fresumahly my extended presence at the nest was the cause
of this predation (probably by crows). .

TLe high success rites are probably due to the almost complet®
lack of predation. The only posslblé resident predators were 3 or 4
erows in 1970 and 2 or 3 cats. CUrows were suspected of predating 4 -

-nests in Lg?O. Transient Grackles (Dulscalus quiscula) were suspected
in one nest predation in 1968, and the introduced Pheasants (Phasianus
colchicugi of killing the brood of one nest in 1969, Theie is no
evggpncé’ £ caé predation. Occasxonally.’cats and gulls &ere seen

taking weakly flying young, but this is unusual. The horses could

step on nests, but ng eyldence of this was found, and the birds are
not disturbed by them. i

Ch1~5guar¢ tests were performed to determine if differences in
hatching and fledging success were related to specific factors. No
gsignificant dififrencee were found when comparisons were made between
years or studi®areas, clutches, monogdmy and polygyny, or first and
second females.

The birds on the study areas obvigusly have very high nest success,
with from 77.5%Z in 1969 to 84.2% in 1968 of the eggs which leave the
nest as juveniles, In 1968, there were 3 ne;t; parasitized by Cow-
birds (Molothrus ater) inwhich one egg was added to each nest, These

Cowbird additions were included in the calculations on reproductive
success. Ihcreased mortality probably occurred in the incubation




Table 12,

parentheses,

t Seasonal and yearly differences in nest success.
leaving the nest is based on the number of young.

The percentage of birds
The number of nests are given in

- Main Area N Sparse Area
1968 1969 1970 1970

ggs pA % Eggs % % Eggs % % Eggs Z %

Laid Hatch Fledge Laid Hateh Fledge Laid Hatch Fledge Laid Hatch Fledge
First 100 91.0 934 121  93.4 88.5 98 89.8 84.1 65 90.8 100
clutch (221 \ {29} (22) {16)
Second 99  82.8 96.3 127 B4.3 84.1 108 85.6 92.1 70 B4.3 98.3
clutch z1) : (27 (22) (18)
Third 42 92.9 100 37 86.5 969 76 82.9 96.8 3% 79.4  70.4
clutch (11) , (11} (19) (10)
Fourth = e--eee- tcaan .. .11 100 100 8 100 100
cluteh T (4) - (2)
Total Eggs - . )
or Young 241 212 203 285 252  22L 293 251 228 177 153 144

- * .

Total
Success () 88.0  95.8 B8.4 B7.7 B5.7 90.8 86.4 94.1

99
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phase since the complement of Ipswich Sparrow eggs was less expected. .
No additional mortality occurred after'hatchfﬁg. Unfortunately, we
have no direct information on mortality after the young leave the nest.

e X

LY
%

Monogamy and Folygyny ~ .

Success is the most important basis for comparifion of monogamous
and polygynous matings, as it would be most likely to indicate the adap-
tive value of such behaviors. Polygynﬂr in the Ipswich Sparrow generally
means biganyfrgy the male. One male, in 1968, had three females, but
this would appear to be.a very rare occurrence.

Table 13 compares the reproductive success, measured as young
leaving the nest, for mgnopamous and polygynous matings. As mentioned
in the previous sec:t'ion, there was no significant difference in the
percentage of young leaving the nest between monogamous and polygynous
matings. The production per male on the Main Area differed signifi-
cantly in the three yeats (x2 = 12.755, d.£f. = 2, P ¢ 0.005) with males
in 1968 producing considerably more, and 1969 males fewer young than

expected. There was no significant difference in production per male

in 1970 between the Main and Sparse Areas. In 2ll years ,& palygynous
males produced significantly more fledglings per male than monogamous
males (196’8,:%42 = 14.752; 1969:52 = 11.831; Sparse Area 1970:%2 = 12.403;
d.f. =1, P < 0.005). No calculations were made for the Main Area in
1970 since only one male was polygynous. Overall, polygynous males
produced 15.5 young per male, 60.3% more than the 9.7 average for mono-
gamous males. If, in 1969, 1 ‘had not injured & female of male 22, so
that she did not re-nest, the difference would have been even’ greater.

Females generally produced fewer young on average than the males
except on the Main Area in 1970 where ovnly one case of polygyny
occurred. Females of monogamous males produéed more young per female
than :did those of polygynous males every year. Although theL diffe-
rences \were not significant, females of monogamous males produced
almost 207 more young per female than did those of polygynfus males in
the three'years. ,

Verner and Willsong{1966) maintained that for polygyny to occur it
mwust have adaptive value for females as well as males. By separating
the production of first females of polygynous males from that of the

%
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Table 13. Average reproductive success measured as the number

of young to leave the nest.
given in parentheses.

The number of adult birds is
Although 23 males were on the Main Area

in 1969, males 16 and 23 were there for only part of the
The switching of

season, S0 averages are based on 22 males.
mates in 1968 and 1969 changed the status of females 4 and 8,

and 27, 28, 6, and 34 respectively, and their production is
not included in the calculations for females of monogamous or

polygynous males (referrcd to in table as monogamous and -

polygynous females); similarly the production of females 5
and 7 in 1968 are excluded in calculations for 1lst and 2nd

females.
- Main Area Sparse Area
1968’ 1969 1970 1970
Males

All males 13.5 (15) 10.0 (22) 10.9 (21) 11.1 (13)
¥onogamous males 10.1  (8) 8.3 (14) 10.6 (20) 9.3 (10)
Polygynous males - 17.4 (7) 13.1 (8) 16.0 (1) 17.0 )

Fomales a
All females 9,2 (22) 7.6 (29} 10.4 (22) 9.0 (16)
Monogamous females .10.1 (8) g.2 (13} 10,6 (20) 9.3 (10)
Polygamous females 8.5 (12) 7.6 (12) 8.0 (2) 8.5 (6}
1st females 10.5 (4) 9.8 (6) 7.0 (1} 10-0‘%(3)
2nd females 6.5 (6) 5.3 (6) 9.0 (1) 7.0 (3)

Y
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later, secondd females, we may resolve this problem. The production of
these first females averaged slightly higher though not significantly
than that of females of monogamous males. Overall, first females left
35.7% more young per female than the second females; the difference was
significant in 1968 (%2 = 5.541; d.f. = 1, P < 0.025) and 1969

(+ 2= 8.011, d.f. = 1, I 0.005), butnot on the sparse Area in 1970.
Similarly, the production of females of mnogano;ns males ‘'was signifi-
cantly greater than that of second females (1968: » 2 = 4.636; 1969:

#2 = 4,715; d.f. = 1, P © 0.05),

Thus it would seem that second females suffer reduc:d output in
polygynous matings. But if we compare the Averagé reproductive success
of female per nest (Table 14}, we find this not to be the case. On a
per nest basis, second females, generally do as well as first and mono-
gamous females. All categories averaged between 2.7 and 3.8 young
fledged per nest (excluding polygynous data from the Main Area in
1970). Chi-square tests indicated no significant differences between
years or areas, monogamy and polygyny, or first and second females. The
lower product/:iou of second females obviously was not due to reduced nest
success, but simply to the result of fewer nests.

BREEDING POPULATION AND RICRUITHMENT

It is not inteaded here to discuss the whole question of the popu-
lation dynamics of the Ipswich Sparrow, but rather to relate fluctua-
tions in poptiiztion size te brording and territoriality.

The density of the vegetation determines the Ldisttibution of
Ipswich Sparrows on the island. To estimate total island populations,
therefore, it was necessary to classify the island into vegetational
types. McLaren (1968) estimated the total adult population in 1967
simply by cou‘u::lng birds on selected areas deemed representative of the
island's vegetation. A wore elaborate classification will be used here
(Appendix-4), but MclLaren's 1967 estimate of 4000 breeding birds, assu-
ming an even distribution of birds over the different habitat types,
did not d;!lffgr mich from the revised estimate (see below) of 4294. The
stratifieci“saupling procedure and g.he necessarily v;ried size of census
plots, ubviouély allow no possibility of making fiducial limits of

»
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Table 14. Average reproductive success per nest measured as the

number of young to leave the nest,
given in parenthceses.

The number of nests is
Due to the switching of mates, the

production of some females is omitted from the 1968 and 1969
calculations. The females of monogamous and polygynous males
are referred ty in the table as monpgamous and po lygynous

females.

Main Area Sparse Area
1968 1969 1970 1970
Monogamous males 3.7 (22) 3.5 33) 3.5 (61) 3.2 (29)
Polygynous males 3.8 (32) 3.1 €34) 2.7 6) 3.4 (15)
Monogamous females 3.7 (22) 3.6 (30) 3.5 (61) 3.2 (29)
% 2

Polygamous females 3.8 (22) 3.1 (29) 2.7 (6) 3.4 (15)
1st females 3.8 (11) 3.5 (I7) 1.8 (4) 3.3 (9)
2nd females 3.5 (11) 2.7 (12> 4.5 (2} 3.5 (6
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estimates.

Vegetation Categ&ries )

During the full island census in 1971, the con’Blidated portions
were subje¢c1vely subdivided into vegetation categories. Subsequently
a survey of the island's vegetation in 1971 by D, Welsh was combined
with information on vegetatinu density taken from aerihl calor photo-
graphs to divide the island into 7 vegetation categories (Fig. 14).
Generally the subdivisions made during the full islan?}census corres-
ponded with the final vegetation map. &ﬁyxa ;

Although such a classification.is a gross simplification, the den-
gity of the vegetition seemed to be the most impo - factor in deter-
mining bird distribution. Substrate reliéf. althouy
here, is probably also important since it gffects su
territorial éncodﬁtets, and territory size. (see p-2L). Tﬁe categories
are described in hpgendix 4, and the total area and number of birds in

not considered
illance distance,

each vegetation categnry are given in Table 15.

i

A%

Census Areas ‘ .
From 1968 to 1972, spring and autumn censuses were taken on selec-
ted plots (Fig. 2; for estimates of the number of breeding birds and
of production. Early winter censuses were also taken in 1968 and in
1970. Details on the census plots, and census results, are given in
Appendix 4. An early spring census 1n 1972 (March 28 to April~1)bgavc
a total count of 6 Ipswich Sparrows on all the census plots, indicating
that very few birds over-wintered successfully that year. A detailed
examination in 1971 suggested that most of the birds on the census
plots at the time of the spring census were established territorial
birds.
Population kstimates °
Table 15 summarizes the vegetation analysis and the results of the
full island census of breeding birds. The "jumiper" and "heavy compo-
gite" areas were the wost heavily populated with 8.11 and 4.32 birds
per hectare respectively, '"Heavy marram grass" is the most extensive
vegetation type (633 ha.) but was not extensively used by breeding
birds (1.07 per ha.).




Figure 14.

used for Yhe, populatien estimates,
category 1
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neral vegetation breakdown of Sable Island

The Msandwort"
restricted to the east tip of the 4island.
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Table 15. Summary of the bird counts made during the
i full island census in 1971. 7The island was subsequently
divided into 7 vegetation categdries. The total number
. . of birds and the number per hectare are given for each
) vegetation type. -
hat 5
- Vegetation Area Number Birds per
. (ha) of Birds Hectare
Beach pea 104 143 1.38 ’ .
I3 I
Heavy Marram grass 633 676 1.07 %
/ Sparse Marram prass 326 98 0.30
. Heavy Composite 272 1174 4.32
° Sparse Composite 26 39 1.50
I Juniper ° 36 292 8.11
Sandwort 76 2 0.03 #
Pl «’%

Total 1473 2424 1.65 >

LN
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Table 16 summarizes the census results. The 1971 spring estimate
from the census plots of 2961 breeding birds i{s 22X higher than the
full fsland count (the difference between the full island counts in
Tables 15 and 16 is due to the omission in Table 16 of the 2 birds in
the sandwort category). The full island count represents the minimsum
number of breeding birds s(t:(ce some females may have been loathe to
léuve'their eggs. However, there ia still & possible 22% error in my
cs::iut"es based on plot censuses. The greatest portion of this possi-
bie error is in the estimates of the number of birds in the “heavy
marvam grass”. Several factors could contribute to such an errorf but
an over-simplified classification of the vegetation and its effects on
the bird distribution, and poszible bias in our choice of census plotsa
were prohably the main factors. The census plots wére often located,
for convenience, on the periphery of the consolidated areas (Fig. 1).
The peripheral areas of "heavy marram grass' often contains more
dense vegetation with & greater proportion of beach pea and forbs than
did the interior areas, and thus n;y have been sowewhat better for nes.
ting. The vegetation difference need not be great to cause such an
error. When the bird density estimates are derived from the 31 hecta-
res of "heavy marram grass" in the census plots, a slight difference
in. the m{-ber of birds on the census plots would be magnified 20
times. Thus the difference of 337 birds between the estimated and
observed vaiues for "heavy marram grass" in 1971 would be more than
accaunted for if the census plots of "heavy warram grass™ had 0.6 more
birds per hectare than did interio} parts. -

However, accepting this level of error, it is still possible to
observe relative fluctustions .in population numbers. The spring census
estimates are highest in 1967 and lowest in 1972. But care should be
taken in comparing these with the estimates in the other four years,
since only 9 plots were counted in 1967 and the addition of 4 plots
in 1972 may have removed some of the estimation error. | B

The greatest relative increases” in the number of birds in the
autumn occurred in areas exhibiting the greatest seasonal increases,in
the density of the vegetation ("beach pea', “heavy marram", and
“sparse marram™), The greatest autumn concentration of birds occurred
in the “beach pea™ areas, the numbers of birds being 5 to 11 times

L
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Table 16. Estimates of the size of the Ipswich Sparrow population
on Sable Island calculated from values obtained on the census
plnts. No antumn estimate was made in 1967, Winter estimates

7 were made in 1968 and 1970. The actual counts obtained during
. the full Island &ensus in 1971 are also given. .

0

T

Heavy Sparse Heavy Sparse
Year Pea Marram Marraw Composite Composite Juniper Total
1 : . .
1967 . ‘ i : *
Spring 291 1519 163 2094 - 227 429,
1968 . ) ’
” Spring 239 ; 1266 130 1006 16 151 2808
Autumn 1926 3102 880 2040 42 432 8422
] Winter 114 380 98 163 0 0 755, -
1969 ) . a
Spring 229 1013 130 1768 16 252 3408
Aptumn 1279 | 2342 391 193t~ 55, 259 6257
_ 1970 - -
Spcing 187 886 98 1251 13 169 2604
Autumn 2059 4431 11%1 2747 26 407 10811
Winter 104 316 98 109 ' 0 0 627
1971 ©
Spring 187 1013 130 1360 23 248 2961
) Autumn_- 1414 8166 2543 1659 78 450 14310
1972 .
Spring 250 886 228 503 13 162 2042
Autumn 510", - 8799 1076 870 52 “169 11475

’

3 e
Full Island -Census 1971

143 676 - 98 1174 39

——— — Wt ke e S

292 2422

g -
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greajer than in tbe spring. 1In 1970, 19?!, and 1972, the .eltinltet of
ovaml[ production were relat.x,velv ‘high, 4nd #n these years the numbers
,of birds an "heavy marram" and ":parse ux‘ru" areas also increased
drmtical ly. The estimates Jfor the more ‘ftable “heavy composite" and )
’ "juniper areas indi&te a less than three-¥nid increase in all years.

The estimates &f overall island production are considerably lower
than the/ict:ual ptoductiun per adult nbsenred on the Majin Area, as

shourd 1 belou. \ \ .

] 1 \ 5
¢  «Production per }ndivi\dual .
o Main bLparse island

° Year Area  Area \Estiute .
¥ N . @
@ , .« 1968 5.5 " 3.0
1969 4.3 - 1.8 *
. . 1978 5.3 5.0 4.2
1971 4.8
1972 5.6 .

' ‘Eh‘ , ' 4 \ & »
+ Concetvably the d’ifferences could have been due to the fact that the
T Main Area was an optz-‘hl breeding area, but production on the Sparse =
Area in 1970 was also preater tharzj the full island producl:mn esti-
mates.’ Altemntively, a Iarge nan- reeding pnpuiation may have been

p'tesmt Q

However such information is difficuit to obtain for mono-
wrp@;.c species without detailed studies and I have no data to consi-
der this‘hpossibllxty. The differences between the observed pmduction )
on the stydy areas and the ‘estimates fro- the censuses may therefore
give us an idea of the relative mortality after the young left the
-ngst in the three years. Both the 1968 and 1969 observed and esti-

- -g\ted production levels differ by 2 5 young per adult respectively,
yek <1 197% the difference is 1.1 young. As stated egr%xer, 1969 had
relatively poor weather during the breeding season, the majority of
birds'ug.mtﬂiated onlv 2 clutches, and the estimated population size
increased by a fditor of only 1.8. The breeding season commsenced”at
about the same time in }96“8‘35 in 1969, but:h in 1968 the veaéher was

({’ relatwel} Rood, nany birds ‘initiated 3 clutches, and the estimated

yulat:ion size’increaseg by a factor of 3. 1In 1970 the weather was
gr;t;d. the bresding seasRonger, and the estimated population incres-
nd in sizé by a factor of 4.2,

~
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It is possible then that production during the summer is related to
the weather condxtions, although lower production in 1969 may also be
related to the denser breeding population in that year. The population
estimates for 1972 agree with‘thg density dependent production hypo-
thesis. However, the greater estimated production in both 1971 and 1972
may be related to the increase in the number of census areas in 1971.

In addition, the esr.imat:ed initial breeding population was greater in
1971 than 1968 ox 1970, yet the estimated production was also greater.
Thus production cannot be highly related to the size of the breeding
population. ¢

i1t is clear from Table 16 that heavy mortality occurs during the
winter. Although populatloﬂﬁregulation may be greatly influenced by
conditions on the wintering grounds and during migration, the subject

is not fgrther considered in this thesis.

!
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Discussion
The literature on bird territoriality and breeding biology is vast,
however it 1s often anecdotal, and full of coﬁfliptxng observations and
arguments  Observations to theﬂoffovt that somg species are single
brooded, or monogamous, are of ceurse bised on negative evidence and
often on inadequate anquirv. “Verner and Willson (1969) 1n their excellent
compilation uf data on North A&orlran passerines lament the inadequacy of
our knowledge of mating svstems and the "sloppy reporting" of much of at.
Thev weve forced Lo assume that 273 of 314 species were notmally monoga-
4%  mous, although only 22 of tlwse were said to be monogamous on the basis of
published references te therr mating systems, - v
T requasites for a comprehensive investigation of territoriality
and breeding biology include some "means of wdentifying all of 4 reasonably
large nuimber of bhirds on a continuous studv area, careful mapping of terri-/
tories, persistent observalion through the breeding secason, d1$c5Very of
all nests, and no preconcoptions about maging systemé" {(McLaren, 1972).
In sexually monnmq}phlc species, such as grdsslfnd Sparrows, a means of .
- wdentifyrng individuals is zmperative 1f the degree of polvgyny or the
role of the wale in theshesting ¢vele are to be ascertained  Very few
. published studies meet these requirementse.  Also, many mainland species
have been stwiied 1n or ncar populated or cultivaled areas and have shown
signs of human disturhancee during the nesting cyele (oee*Nice, 1937, Welsh,
19703).
= The Ipswrch Sparrow is an 1wdeal subject for an intensive study of
! territoriality and breeding bralogy.  This species suffors from dalmost no
terrest1191 or avian predators on Sable Tsland. ‘The birds have not been qﬁ\
harassed by man on _the brvudink %ruunﬁs, and muitiple broods, high nesting &
success and pnlkgvnv may all g&rtly reflect o degree of therr indifference
Lo aur scruotinv.. P .
As qtatéd in the introduction, « prime purpose of this study das to
. pxamxné the lufe hHistorv of the Ipswich Sparrow. ‘A consequence of this €
type of study ds that the wmplications of many of the observations presen-
sted 1n the results scetaon .;n* self-ovident and.require little or no \ ¥
l ’furthvy discussion. Therefore, referenge to these obsorvations will be ‘

“ 1 limited te areas to which I feel the data can contribute to-a better under- '
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‘standing of the nesting biologyléf passerine birds.

. ’ 80 .

“

v .

Since ghxs thesis is particularly concerned with the interrelationships

involved in territoriality and breeding biology, the-discussion will be . =
largely devoted to “examining the adaptive values of igch behaV1or;thh «

special reference being given to the controversy on the functlon of terr1—

tory and its role in the regulation of bird populations. "

Nests and the Breeding Cyele

Ipswich Sparrows nest on the ground, as do the other grassland -
sparrows, and 80Y of the nests deseribed in this study . were well concealed
in dense vegetatron. Females in the Sp’d&é Arva often nested 1n small
dens? cluﬁps of vegetation and, even on the Main Area, the more dense
patches of v tation\were-gen&rally preferred as nesting sites. These
observationszagree with Wiens' (1969) observations on grassland Savannah
Sparrows. Placing the nest in dense vegetation would certainly be advan-
tagebus 1n concealing the nest from pred&torsa but. Kendeigh (1934) has .
also sugpgested that nest constructior and placement "1s adapted to reducing
temperature fluctuations around the nest ’ ®

Females with well concealed; nests were reproductively more successful .
than those with poorly concéalodanests. Only 20/ of the nests which I
described were rated as poorly concealed, yetl the exposed neqts incurred
447 of the nesting failures. Nxcg,(lgél) found a similar correlation -
between success and nest concealantg but since’successive nests of *some )
females differed radically in the defirce.of nest concealment, ahe cons1.-
dered concealment to be a mattersof chance. 1 think that this is an :
unsat1sfagtory explanation My obscrvations agrre that no female consis-
fently built exposed nests, and natural selection should eliminate such
behavxor. But a poorly concealed nest, 1 suggest, 1nqlcatoq that the ': - ”
Egmale is not at the optimal physiologieal state for nest1ng, and lowered

reproductrvc success generally accompanies such attempts. This eub-

optimal state could oceur at‘any time during the breeding season siace’ -
the rigors of having multiple broods may be as strenuous as that of v
2 a
migration, ’ . ¢
9
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Nosting Phenologv and the Numbwr of Nests

Darwin in 1871 discussed the value of sexual selection in mofogamous
species and suggested that the "more vigorous amd better nourished" females
would be the first to bread, and the “carliest breeders would on average
saceeed 1 1earing the Lavpest number of fine offspring”. Basically, our
results support his thesis, although mdle Ipswich Sparcows tend to be poly-
gynous.  Manv monogamous females amd the first females of polygynous males
arrive on the study aren as early as the males, and commence nesting while
territezrial borders are staill being shisputed,  These feTalvs initiate more
aests amd, on average, produce more of Fopring (Table 13) Lhan do the later
starting sccond females of polvgvnons maleg. These second females along
with some FONOKAMCUS fimales, are prebably either inexperienced birds
nesting for the first time, or plhivsiologieallv "lal.(:" birds. In eirther
case, they commence nesting later and terminate activities earlier, thus
their reproductive output and possibly the%; Darwinian fitness are lower than
those of the other females. -Obviously, birds which consiéiently produce few "
offspring will have a lower Darwinian fitness than other bards, but if the

lower pfoduction is only temporary due to inexperience or physiclogical
J

“lateness', then their fitness may be a{so lower only temporarily. Also, .
theée“huy be some adaptive value in delaying the commencement of nesting by

“jate” feuales: "By nesting later, such females in effect, wait for more .
extensive habitat cover which facilitates nest concealment, and“nn early term- ’
ination of nesting actlvitxesamay provide more time‘for these females ko pre-
pare for the autumn migration. *

" In 1970 on the Sparse Area, the territory establishment phase was
prolonged, and nestifg began about 2 weeks later (Fig. 12) than on the Main
Area. Generally the time interval between successxve nests was longer (Table 7)
on the Sparse Area, and only two females initLated a second nest while still
feedtnk young at the previous nest. '’ Ten fema;es had overlapping nesting cycles
on the Main Area in 1970. This redfiction in the reproductive effort on the -
Sparse Area could be caused by differenggsgin babitat quality orthe relative
or UDarwinian fitness of the breedzng birds, relative to the Main Area.

Obwviously the two posaibilities are related since the less fit birds fould
be exclud: from nesting in the yrefer;cd habitat. However, #he datafsuggest
that relstive fitness is not the most important factor. On the Sparse Area,
two females attempted tour)clutches, and although 20% fewer females, of'mono-
- , X
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h\jg;bus males, initiated third clutches than on the Main Area, the difference
W,

L3}

s not significant. Clutch sizes on the Sparse Area were slightly smaller
than on the Main Area (Table 9), but no significant differences occurred in
hatching success, or the number of young to leave the nest.‘¥rhe average
number of young praduced per nest in mbnogamous matings (ThﬁielA) f; slightlys;
but not significaatly, lower than on the Main Area.

Since the various breeding parameters indicate little difference between
the two areas, it is doubtful that there is much difference in the Darwinian
fitness, and the later dates for commencement of nesting are thus probably
largely related to habitat quality. In a sparse habitat, there would be fewer
nesting sites and food would be more dispersed. Consequently, the searching .
time for food would be increased. This could increase the physidiogical strain
on the female and may explain the additional time period between sucgessive
nests. I doubt that food’ limits the reproductive output; however, inereasing
the time required to find food for the young could cause females to be oppor-
tunistic (see MacArthur Anq Pianka, 19Q§), and may explain the presence of
beérries in the diet of the Sparse Area kestlﬁﬁzizi

) The average number of nests per female varied more between years than
between study areas (1968: 2.5; 1969: 2.3; 1970: 3.0, and 2.8 on ti}e Sparse
Area), indicdting the importance of the weather condiéions. Second females
brought off a maximum of 2 clutches. However, 3 clutches were normal for first
females and females of monnéamous matings. This is higher than the 2 clutches
normaily produced by the closely related Savannah Sparrow (Wiens, 1969; yelsh.
1970). Immelmann (1971) states that 4 clutches are rather exceptional even
adoﬁgstuthe continuously breeding birds of the tropics, yet im 1970, three
females successfully produce? 4 clutches. This evidence may indicate that
the Ipswich Sparrows are unusually productive. Alternatively, the, reproductive
efforts of other species may, be seriously affected by the presence of observe
ers, or not fu{ly appreciated due to lack of bgservationq 1ate an the season
or from successive seasons. In 1969, only 10 of 29 (34,57) females on the
Main Area attempted 3 clutches, yet in 1968 and” 1970, 1L of 22 (50.0%) and
19 of 22 (86.4%L), respectively, ‘initiated 3 clutches. Lven on the Sparse |
Area in 1970, 10 of 16 (62.5%) f?males ptt?mpted 3 clutches. Analysis of
data from a single year could give a biased perspective of a species'

potential reproductive output.
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Females ususlly lay 1 egg per day (see Lack, 1968), although
occasionaliy 2 Q;y be laid together (Nice, 1953). It has been assumed
that in multiply-brooded species successive ¢lutches were laid after the *
young leave the previous nest., My data however, agree with Lack’s
comment that females of some paSs;rine species often commence laying a ‘
new clutch while simultaneously caring for young in the current nest.

While such overlapping of nests shonld greatly increase the physiological
strain on the female, at this time the young %are sufficiently developed
to regulate body heat loss, a major caloric expenditure for young birds
fkoyana. 196631, and the male participates in feeding the young in the
latter part of the nesting cycle. ' Also, overlapping nesting cycles is |
an effective wav of maximizing the reproductive outbut of birds which
appear to have an adult life expectancy of only 2 or 3 years.

Clutch Size
The seasonal peak in clutch size in mid-summer for all years
(Fig. 13} is cummbn in birds with multiple broods (Lack,,lQSZ) and may be
in accord with Lack's (1966} view that clutch size is adapted in many species

‘to the ability of the parents to feed the young. This ability need not be

dependent in any obviaus way on food availab}llty; unfortunately, I have .
no redal data on food :%ynd;;ce or availability to diseuss the’subject
further. "The difference in mean clutch size (Tahle 9) and the levels-of
significancé lTAhlé 10) suggest that at the start of the breeding season, -
in 1968 and 197G on the Main Area, conditions were near-optimal, then
improved, before deteriorating late in the season. In 1969, anfi on the q
Sparse Area xn 1970, the nean-clutch size early in the season was signifi-
cantly sualier than in nxd-suumer, thus also indicating sub-optimal conditfons
in the spring. Bad weather prevailed in 1969, and the Sparse Area is a
sub-optimal habitat; thus in both cases habitat quality or the physiological
state of the females could account for the differences in mean clutch
gize. Unfortunatély,»ny data cannot resolve the pfoblen further. However,
Klomp (1970) suppests that thrdeclfﬁe in cLutéh siZe late in tﬁf breeding
eason is due to physiological fatigué’on the part of the female, and ¢
von Haartman (1971) while stating that no satisfactory explanation has

cf
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been made, acknowledges that “there are indications that the condition of )
the female influences her clutch size...'. . .

- - ot

Incubation and Feeding ’
Unly the female incubated the egps, and the length of the incubation
period was not correlated with clutchsize. The incubatfion period raﬁged‘from
9 to 15 days, althouthNice (1953) claims reports of less than 10 days to -
be generally erroneous. The average incubation period of 12.5 days
corrvesponds closely with the 12 to 13 day period reported for the Savannah
Spartow (Knight, 1908; Wiens, 1969).
¢ The hatching perirod often extended over 2 or 3 days, 1nd1cat1ng
that incubation often commenced prior to clutch completlon. This agrees
with Nice's (1941) findings, but disagrees with the commonly held belief
that the eggs normally hatch on the same &aylbecauseuihcubation starts
after clutch completion. .lack {1968) argues that an extended Latching - 3
period occurs in a few small passerines as an adaptatlon which allows the )
”;a;its to raise the greatest number of young.in areas with a variable food
supply. His explanation may be correct, but I cannot discuss it further
since nestling mortality was not correlated with clutch size in this study.
However, 1 thin} that an extended harching period is more widespread than :
currently thought, apd the lack of confirming data is a result of extraﬁoa’

‘lating hatching dates fgom the stage of development of the nestlings or o

M
Ta

the dates when the young leave the nest. . .

Both sexes participateyin feeding the young, but females are capable
of raising a brood alone, and feed the nestlings more frequently than the ¢
male in both monogamqus’ and polygynous’ situations. e foraging technique
employed by the adults agrees with Royama®s (}970)“obsgr¥at};ns Ehagr .
Great Tits also fed’lﬂrget prey to, their nestlings than they themselves -
were eating. The more efficient\forager will generﬁlly be able to wear
more offspri&g;‘thus by consuming smaller prey, or seeds whlle searching . .
for larger prey for the nestlings, the adults optzmize the energy gain® % -

per unit effort. > . # . \ . .

s
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Role of the Male in Nestinpg
Verner and Willson's (1969) collation6f the availnble literature
indicates that the males of most mondmorphic pesserine species incubate
the egps to some extent, and‘often assist "in building the fiest. Such
' behavior was not’bbserved in malr ipswich Sparrows. Using Knight's (1908)
report, they list male 'Savannah Sparrows as actively parttcipattng in
these phnsei of the nes:xng cycle. However cherliterature is full of
confiicting reports and the-results of many studies shoukl be viewed
critica11v~ The studies of Wien's (1969) and Welsh (1970) report that
male Savannah Sparrows are not actxvo in neqt huilding or incubation. ﬁy°
observations on the clnsely relatod 1p5w;ch Sparrow agree with those of |
Wiens and Welsh. In view‘of the obvxnus conflicts: in the literature, the
whole subjgct of male involvement in the nesting cycle 4s summarized by °
Verner and Willson may be suspect. Apy straight tabulatjon of all avail-
able studies, lacking a critical appraisal of the data xnvolved, will be
prone to erroneous generalizﬁtinns. Again, nnly by persistent observation
of well marked birds cin one hope to dlscern the relationships 1nvolved.
The males began feeding ;he ydung 2 to 3 days after hatching, but ﬁhey
averaged fewer Lrips per unit of tin~ than lid the females. On two occa-
. sions in 1968, McLaren observed males possib}y éroodiné-newly hatched

young, but heggould not be certain. In 1969 .and 1970, I found no_evidence
of such behavior. The fact that males never remained at the nest for
more than obe minute during the nestling period suggests that they

v
@ z

norually do not brood the young. | - ¢

The one polygynous male closely observed during the nestliong phase,
tended the nestlings ‘as devoutf? as did mnnogamous males, Verper and’
Willson (1969) concluded however#hat, on averpge, polygyndus males gave .

3

less attention to the young Ehan did monogamous malei , But, they comhdned
all cases of polygyny, and although this may be tvue for malea involved in
simultaneous polygyny such as Rlackbirds (Orians, 1961). ic should not be
assumed fqg species employing successive polygyny. Asynchronous nesting
by the females of polygynous males has been observed in several species

‘ (Smith, 1967; Verner, 1964; Zimmerman, 1966) and such néstlng behavior‘r

J.should be adaptive since it allows the male to participate in feeding the
young of each nest.’ Verner (1964) observed that male Long-billed Marsh

'“ﬁréps qxdﬁnoﬁ commence feeding the young until they were at least 2 days

-
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old. A similar delay by male Ipswich Sparrows was also observed, and this
behavior may be adaptive by increas1ng the degree of asynchrony between
females. Verner also suggests that for multiple brooded species, this
sy i,t:em limits males which feed ﬁhe young to two females, and llgamy ¢an
only occur in cases where the males are not so parental. In #hke one case

of trigamy observed in the Ipswich Sparrow in 1968, reduced parental beha-

.vior did oceur. The male assisted in raisipg the broods of only two

females, the third was essentially ignored. The suspected loss of a mate

» by this female may account for the trigamous situation and is considered

S

to be irregular. ‘

.

Polygyny , ;

As mentionéd aboye, bigamy 1s the rule for polygynous male Ipswich
Sparrows. Nice (1541), Zimmggman (1966}, and others who have observed
polygyny, have generally assumed 1t to be accidental, and Lack (1968)

writes "In many other passerine species, polygyny 15 very rare, showing

v 3 3 .
- that it is selected against". Howeveér, pplygyny is prevalent in many

. being dependent on such c?rcumstaepcs, it 1s not surprising that the

spefies}(voﬁ»ﬂaartwah, 1969; Vernér and Willson, 1969)£,aﬁa the vgrious"
explanations for its occurrence have been discussed by McLafen ({972).

No male was consistghtly polygynous from year to year. Several
status changes occurred between 1968 and 1970, and the status of any
pacticular mfle appeared to be dependent on the location and size of his
territory. - Thus a polygynous male occupied essentially the samé area as

did two monogamous males in other years. With the status of the males

status of the females was similarly inconsistent from year to years
Second {Fmales of polygynous males of one year may have been first or

monogamous females in another year, and thus cannot be assumed to he .

v

_inherently inferior.,birds. . -

w“

Obviously poiygyny is advantagcous for the males involved, gincui‘hvlr:

'production was sxghificantly higher than that of monogamous males. As

pointed out in the results, the level of suceess per nest was not szgu:-
ficantly different for fenales of mopogamous or polygynous matings, and
, thus it is doubtful that the success at individual nests suffered due to B
poLygynous situation. The dxffercnce in the total number of ynung praduecd
by monogdmous females, or first females of polygynous males, amd second

N .
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and Willson's (1966) requirement that the females cannot suffer disadvan- _

. o 5t e

females is due only to the different numbers of nests initiated.
- Ramer {1922) suggested that when a female is ready to mate, she.
will do so with the first available male. Althnugh this may be too broad
a generalxzat;on, At is doubtful that a female /would delay mating for any
prolongod perlﬂd of timp while the torriturlal malv courts another female,
especially if there are other avpilable males in }jacent territories. ~
Yet Verner (1964) and others have observed polygyggua situation54whi1e
“males: remain unmated on adjacent, 'but not necessarily inferiur, territories.
It appears evident. that these setond fumalvs arrive on ‘the breed;ng grounds
later than most maﬁogamous Qr flrst females, and the fewer nests initisted
by them are 4 consequence of this late arrival, not of being the second
female of a polygvnous male. ’

Like most polvgvnnus species (see Lach, 1968; von Haartman, 1969), ‘the
Ipswich Sparrow practxces sUCcessxvo bigamy, in which each female and her
brood can receive som attention from the male, Our limted observattons L e
on fLPdlng suggesf that polygvnous males are as attentive tn the nostlxngs
as are monogamous males. Thuys the commonly held as%umptxon that male parti-
czpatxon at the nest is veduced 1n a polygynous regime, and Lack's (1968)
argument thaﬁ polvgyny can only exist ‘when there 1s an adequate fcod supply
for the female to feed the young alone may he invalid.

Th increased recruitment for polyqucus males should result in strong

Eegual selection for polygyny among males, and my data suggest that Verner

tige by polygvny, 18 algp fulfilled., The first females of polygynous males
‘commenced nesting on the average 4.1 davs and 5.3 days carlier than monoga-
mous females in 1968 and 1969 resp otwiwf’y, and generally produced more )
young (Table.13). 1f there is any expression gf "superiority” or "domi-

nance"” amopg, bigamous males, 1t may lie in their tendency to secure females

,varlier than monogamous males. The later second fomales may ‘gain advantage

by nesting im the tc%rxtvry of a polygynous male, if that territory is supe-

& @ &
rior in some, requisite. to adjaecent territories; even in inferior habitats.
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Si1Le FaithfulneSS - . °
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Both nales and females attempt te return to their prcvious territory or

'nes:ing ares. Duriug the Btudy, between 29% and 52% ofthe maies, and 32% to
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41% of the females returned to the Main‘Area in the f;llowing year, and
several for é or more consecutive years. Such ohservarions are common in
\pausertne species, and Nice (1937) recorded a male Song Sparrow retutning
for 7 consecutive years, : :

1f prior knowledge of an area conveys, an advantage in rebroduq;ion
or survival, then homing to a former nest{pg area should be adaptive in
funetion., Homing must be equally important for birds nesting in inferibr
habitats, since several birds returned to the Sparse Area Ei 1971. A ‘
tendency to return to a previods nesting area could allow otherwise less
fit birds to direct their efforts into reproduction rather than expending
energy trying to secure & new place by competing with auperior birds. "

This does not necessarily mean that all birds nesting in inferior

-

areas are genetically less fit. It is well known that inexperienced birds
breeding fur the first time have difficulty in competing with experienced
‘birds (Lack, 1968; Immelman, 1971) for térritories or nesting sites. My

, data suggest that the territories of birds which do not retum are claimed
by 1nexperienced birds. At low population densities the most £it
"first-yegp.birds would breed in the preferred areas. But in years of high
population density even relatively f£it, but inexperienced, males and
females would be forced to breed in inferior habitats. In suﬁﬁequent Years,
these birds could return to the inferlor habitats, thus reducing the
genetic fituness differéntial %etween-the different areas,

Concept and Function of Territory ’ R in
In this study,the territory was generally obdf}vud as "home range", ﬂ‘*% e
but approximated Noble's €1939) definition that "erritory 1s any defended .
area". For our purpgees, the fluclutions which oectrred in tﬂéritory
size duripg the breeding season, or the qvlugthv utilizataion of speerfie
sectors of the territory, werc 6nimportant, although such fluctuations
ha\m been documented by others (dum and Kaenzler, 19955 Stonger and Falls,
1959; Weeden, 1965). Although "chance” habituations to different parts of
a8 territory may be involved, its size Quring the various phases of the
nesting eycle may be determined by the "leFensibility” of the arca, .
conceived in terms of the time and cnergy budgets of the male, Brown (1964)
has eloquently summarized this idea of the teonomies of sito-drependent,

aggression a5 a behavioral respomsc to competition for requisites in short

N
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supply.” He believes that each male would find a balance between the Lt
advantages “and disadvantages of such defense which would maximize his
reproductive success. This seems 1like a sound /principle, yet in order ‘to
demonstrate the function of a terrvitorv we must discover what is really being
dofended . S
Nice (1941) and others hiive proposed several types of territories on ¢
the basis of the activities occurring within the territorial boundary, and :
many authors have then assumed that these activitios must be adaptive in .
function ‘{sev Himle, 19564, Although some of these activities may be important
fu:;ctiqns of territoriality to some species in some circumstances, they are
unlikels te be generally of selective advantage, and many are likely to be .
3 consequence of rather than an adaptive function of territory,
The resources most often elaimed to he defended are food supply and
nesting sites.  Bub manvy spécieq co-inhabit arn:;s and have superimposed
territories (Wiens, 1969Y, and to some extent may utilize the same or
Jgimilar resources.  If food supply is dc-pondm;t on bird density, 2t may )
in prineiple be worth defending. But Ipswich Sparrows often gather f%t})d .
ouatside their territorics, amnd allow females and the young of adjdeent 5y s
territox"ies, and other wandering juveniles to feed freely within their .
tprrltonal boundaries. They do not seem to be defending a food supply.
Diefense of potential n&stmg sites is another, perhaps more probable function
of their tg_rrxtorlail!:}‘ but such & system requmgs that only the nest sitcs .
b2 defended, as observed in many colonial ‘spucu-s. ) .
McLaren (1972} has stronglv criticized .xlrguments that 1imitia:1g, 2 .
spatiallv dispv"tsfd recources are the ultimate 0b3i‘cts of d(.fensv on the
bas:s that Lm male pird du&nds a l‘;rgpr dred than wsuld seem mxcm Jdiry for
the def.ense of resources. He arpues "l:lmt. polygyny is more prevalent among
bivds than gonerally aceeptad, and that it is a general and sufficient
selective force for the ewslution of tcrritoriality...". The present thesis
agrees with McLaren's views amf thus 1 will attempt to develop the hypo- T .
thesis wirh the data collected on the Ipswich Sparrow. ‘
Meup male and female Ipswich Sparrows arrive on the breeding grounds
at the same t:im':v in the spring. The females selcet a suitable nesting site,
many returning to their nesting area of provinuquﬁmars, and mate wath the
fi:st‘: available wmale. The early males initially claim a4 much larger area-

& .




than they subsequehtly retdin. + v Slowiy parts of this area are relinquished
" to newly artived males untﬁ 1{: reaches a, "defen51b1e" size. Such strategy
) could be reproduct:.vely advantagebus for the early males. Since females
‘choose a, nestlng ‘site, Jlot a ma].e, a mdle's chances of acquiring a female
I l ea,rly would be ‘incfeased if he held a large area. He could ¥hen adjust his

» il

ar

‘ tonritorial priontx,es o retam her nestmg area within hig territory.

”'Thw.s “s,uggesmon‘Cmncldes wu:h WGeden & (1965)lobservatlons on the Tree .

Tt Spm:‘rmga ‘ Hg»suggested that §he males have an area of high activity which

. . is in\rwlate and(galways, wntdms bhe female's nest,,and an outer area which

. <

¢ o~ °,“ - 13 Igss xtéhéiveiy utluzed and mayt represent the expendable portion of

v Lo any, -

o o h1s« territo»ry ‘1‘1nbergen (1957) des&rlbed th1s “defen51b1e“ size as a
. e . aeubbex c’hsc yhrch iqecgme more d,z’fﬂqu‘lt &o chpress as it became smaller.
.8 . 'l’h‘e d’ega:ee of compressmn bvmusly wugld varyd from year to year according

Letooe " \ito the popu).atlon dens:.ty. ,Acmrcfmg to. Bmmﬁ‘s (196!«-) s:Lté—dependent
AR . econpmif;s, t:he fmal s;.ze each 'year wwldwbe deteﬁn‘med by the additional
) e exgend;i.turr} bf energ%r tequared by newly arrwing males to gain and defend
+ e g terrn;dﬁy 1m that‘ at‘ea wei hed aggmsts the ,possﬂ:le disadvantage of

¥ L4

oo ns'stmg e}ggwhere. L f L
2

«
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A ua~ . JThe; poss:.blllt-y of obtammg a second Efemale once the first female is

v RS
. ) nestmg is suff,}cxentf reastm to mdintain the full terr:.tory s1ze. Nice
[ §
S0 (1943.) and ‘others' have QbSGI‘VGd a resurgcnce of territorial defemse and

L . song, :ané b&)zﬁse (1967, 1970} pbs&i:ved tha,t warblers have two types of

! song p&ttuﬁs, dne ﬂ;SbOClatcd wlth the prosence of a female, the other

" With‘ males. . Both, types were vopahzed more frequently in densely

. \» popule}ted” areas, bt during pmrmg the female-aqsocmted song decreased
) in the f,requency of, occurrencm thcr; 'subsequently 1ncre>as.ed once ¢

T .incubatwn began. Such observat:i.ens suggest that the malv is stall

v

1
-

soliciting mates. . -
‘ , The acquisit:iox; of a second Ipswich Sparrow female however, appears
to ”dcpend more on the xterritory size and dasposition ‘of the female than
. on the male song and display. There is evi:lr»nct! 1 some species {see
Armstrong, 1955) that polygynous males may have larger territories than
monogamous ones, but there 1s also considerable negative evidenee (Orians,
1961; Verner, 1964; Welsh, 1970). , Our data suggest that polvegyny is a
function of territory size only at rplatlv:tlv hagh population densities,
At lower den%itie;, such as on the Main Arca In 1968, the mean territory
' #
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size of polygynous and monogamous males were not significantly different,

the first nests of the females were more near1§ réndomly placed, and polygynous ’

situyations occurred by chance. In the inferior nesting haﬂ‘lﬁt'of the Spa}se
Area, the ;opulation/density would always be relatively low, territories
large, hests(glaced(randomly, and polygyny would always be due to the
nesting site preferences of the females. At the higher densities in

1969 and 1970 on the Main Area howéver; the first nests of the females were
more regularly dispersed, and the “territories of polygynous males were
significantly larger than those of monogamous males. This indicates that
territory size cam\influence the degree of polygyny. .

In such“a';;:iem the females disperse themselves, perhaps for
reasons similar to those of Brow;'s (1964) site-dependent economics. .
Orians (1971) has alsc suggested that a spacing pattern of nests of
species with altriciat young should occur, but believes it te be corre-
lated with the spatial and temporal d1str1butxon of food resources.
Huwever, nesting sxtes, ar a combination” of several resource factors could
cause suth spacing.,

Although few authors have considered this asﬁect of bird behavior in
detail, several {reviewed 1n von Haartman, 1969; Smith, 1967; Welsh, 1970)
have observed aggression, and the subdivision of the territory by the
females of polygynous males. FPresumably some form of competition,’ mani-
fested as either overt aggression, or subtle mutual repulsion,lﬁust exist
between females of most species for the preferred nesting sites. Aggres-
sion was seldom observed between female Ipswich Sparrows, thus I suggest
that a subtle medﬁaniSm of repulsion could take the form of active avoi-
dance of already occupied nesting areas by newly arriving females. Such
avoidance was observed in th: case of 8 returning females whose former
nestiné areas were already occupied. These later females subsequently
nested elsewhere. ’ ,

The i;plication of this hypothesis, of course, is that the males
exert liftle con%rol over the, female’s nesting activities. That this
is true for the Ipswich Sparrow is suggested‘by'the frequency with which
females crossed territorial boundaries when re-nesting. On the Main Area
in 1968 and 1969 such movements usually resulted in the female changing
mategs and suggests little or no attachment to the male or his territory.

Similar female movement between nests occurred on the Sparse Area, but
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in all caseé\lhe wales adjusted their territorial boundaries to retain
thelr mates. The‘;act that such female movements occur should be suffi-
cient cause for the males to maintain maximum territory size. Females of
polygynous males appeared to ctross territorial boundaries more frequently
than monogamous females and may indicate a greater degree of repulsion in
polygynous situations.” Mclaren (1972) found that the nean‘distupces
between successive nesgs of second and third female lpswich Sparrows were
siénificantly less than for first or monogamous femiles and suggested
that the second femdles could have had their choice of nest sites circume
séribed by the presence of the first female. 1 agree with Mclaren, but
suspect that the choice of nest sites are circumseribed by the yresénce
of previously-settled,females in adjacent territories as well as by the
first female on the territory, since any repulsion mechanism would
function between all females in an area, not just between females in
polygynous situations. 5

Thus 1 conclude that one of the prime adaptive functions of breeding
territory is polygyny. Males try to defend as large an area as economi-’
cally feasible to enhance the chances of getting a female early in the
scason, and *retain thas size for most of the season to incréase the
chances of oﬁthining a second mate and to rebain,fewgles with their terri-

tories during subsequent nesting.

Recruitment an;:;lpulation Regulation
Since H&ward‘s (1920) claim that ulation density was regulated by

territoriality, many authors have assniiﬁxthat territoria

lation growth,since the males defend more area than required for their

resource needs. Lack (1954, 1966} bas de-emphasized the role of territo-

rial behavior as a limiting factor for breeding densities, although Tompa
(1962) has shown that territoriality can be a limiting factor at high
densities in localized populatlons of Song Sparrows.

For such a<co;cept to be generally applicable, a portion of the popu-
lation must be "non-breeders", but Brown (1969a) reviewed this subject and
noted that " the prevention of females from breeding by territorial beha-
vior has only very rarely been demonstrated in’significant ;unbers“.

Brown also contested much of the evidence concerning non-breeding popu-
laiLions as being based on unsubstantial inquiry. Our observations on the

-«
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Ipswich Sparrow indicate little or no evidence of 2 non-breeding portion

" of the population. The highest breeding density on the, Main Area occurred

in 1969. Yet in both 1968 and 1969, the territory and female of males
- &
which disappeared during the breeding season, were claimed by adjacent -

.males. Granted in 1969 a new territory was created amongst established

ones, but this does not necessarily indicate a non-breeding population.
First, the fact that the territories on the Main Area were "compressibles’
in this high density vear indicates that' the minimum territory size for
t&}gproduction had not been reachedy. & factor considered
necessary if some birds are to be excluded from breeding. Secénd, obser-
vations in 1971 6n the Sparse Area indicate that the arrival of birds on

success ful

the nesting grounds occurs over a prolonged period. Thys birds claiming
vacated territfories are as likely to be late arrivals as "non-breeders”™

or "floaters". ‘ . i

=Furt'hermore, Brown (1969b) hag shown that when all possible areas are
not saturated, the effect of territoriality may actually maximize the total
production of the population. The production per breeding pair wnuld”
olwiously be lower in the marginal habitats than the rich ones but territe-
riality may prevent overc;owding and reduced output from the favorable
habitaté; and successful reproduction in both habitats should enhance com-
petition for territories in both favorable and unfavorable habitats. -

Orians (1971) has taken a similar line, suggesting “that birds showid
settle at tbgge densities that will equalize their fitness in all of the
habitats occupied”. Orians relates this dispersion to food supply although
in the final analysis, dispersion is probably related to a combination of
resource réqﬁisites. But the fitness may not be equalized if net reproduc-
tion is considered, since in unfavorable habitat; the resource requisites
may be move limiting early in the season. However, our observsations gene-
rally support Orians' hypothesis. The territorics on the Sparse Area are
much larger, which may equalize the resources available on the smaller
Main Area territories. If so, then the relative fitness/on the two areas
nay tend}to be equalized, as suggested by the comparablel reproductive
success on & per nest basis and the degree of polygyny observed.

In addition to the potentisl effect of territoriality of excluding
_some individuals from breeding, the reduction in territory size at high

population densities cguld also depress reproduction. Lack {1966) observed

@
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a reduction in clutch size of the Great and Coal Tits and Kluijver (1951)
alsa observed & lower percentage of female Great Tits attempting second

b s at high densities. They attributed the depressed reproductivé effort’

dod abundance, although the expected increase in territorial conflicts
at high population densities could be as important in reducing the energy
available for reﬁioduction. However, as Tompa (19623 observed fat Song?
Sparrows, high densities do not necessarily cause lowered reproductive
success. Such density effects were not apparent for. the Ipswich Sparrow
although it is quite possible that the breeding population did not become
snfficiently large to cause depressed reproduction. The-highest density
of birds occurred on the Main Area in 1969, but no significant reduction in
clutch size was observed. The reduction in third clutches, as compared with
other yedrs, has already been attributed to weather effects and- the high

s:uceess rates do not suggest density dependent effects.

&
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' - ©  SUMMARY

1. The territories apnd breeding success of 72 male and 89 female
Irwich Sparrows were examined from 1968-70. All territorial birds
were color-banded, and plumage-marked for identificatidn purposes.
In 1971 additional territorial work was conducted and a count of
the total number of adults on Sable Isiand was made. From 1968-72
selected plots were censused for population estimates.

2. A rich habitat (8.5 ha.) was examined from 1968-70; .in addition, a
sparse dry habi.téu:a {15 ha.) was examined in 1979\_for a4 consideration
of habitat effects. ’ ‘

~
-

3. Birdscarrived in the area from mid-April to early May on the Main
Area and many females were incubating clutches by the end of May.
-On_ the Sparse Area territorial establishment occurred later and some
females did not complete their first clutches till late June.

% -

4. Weather appeared to have a defipite éffect on brcedingbaffect;ing
the comsencement of nesting, and duration of the nesting
season. This effect was most notable in 1969 with poor weather |,
and a low level of production.

'

"

~

5. A total of 98 territories was examined from 1968.71. -Territories
y the Sparse Area (1970: 1.09 ha,; 1971:1.18 ha.) averaged over

three times the size of the Main Area. On the Main Area, terri-
tories vere significantly larger in 1968 (0.42 ha.) than in 1969
(0.30 ha.) and 1970 {0.31 ha.) but not in 1971 (0.37 ha.). The
number of males on the study areas appeared to be related to
overall population size.

6. Some of the males are polygynous, but the smount of polygyny
varied from 47% in 1968 to 5% in 1970. On the Sparse Area in 1970,
23% of the males were polygynous. FPolygynous wales have signiff.
cantly larger territories only’ at certain population densities; in
other years all territories are large enough to accomodate more



7.

10.

11.

12.

of 2 nests.

' L4
1

»

than one female, .

4

One male bad 3 females but usually the maximum & two. Succes-

sive polygyny is practised, with the sécond female commencing. to
nest after t/he first has begun incubating the eggs. Females built
the nest and incubated the young alone, but both parents, fed the®

young . ‘!‘be asynchronous nesting allowed the male to &ssist in

: feeding the young of ail nests without division of effort.

- 3

Females appear to select & nesting site rather than a male directly. =

At low.population levels, the females iiisperse randomly such as in
1968, but at higher levels such as in 1969 or 1970, they disperse -
in an even, or non-rsndom pattern. Thus at the higher population
levels, with the a_cco.bpnying small territory size, to be go‘lygynoul
a nlc:: territory wiif have to be large enough to cont:nin 2 repul- ™

sed femmles - significantly larger than those of monogamous males.

3

. Nests were built of grass and other materials, and were well con-

cealed on the ground. ;\lthough few predators exist on Sable Island
poorly concealed nests produced fewer young than weill concealed

nests.

- - .

A total of 232 nests were found fros 89 females. There was no |
significant differences ‘in the number of nests initiated per fenale

"L

between years, study areas, or mating status of the female. °

90
v

As many as 4 clutcheg weré brought off during the nesting sesason.
First females of polygyncus males and monogamous females generally
attempted at least 3 nests, but second females brought off a maximum

4
—

v

Usually one egg a day wes laid after completion of the nest.

Clutch size ranged from 2 to 6 eggs, with 4 and 5 eggs being common.
The size of the clutch and the size of the eggs in the clutch,
decressed toward the eénd of the season.

-
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13. Incubation time ranged from 9-15 days and averaged 12.5. Over
- B5% of the eggs q’sched in all years and areas. Naut%ing tf.&
ranged from 10-12 days and averaged- 10.9. Nestling success' vas
. ‘ also high with over 777 of the eggs hatching and leaviﬁg the .
. nest as juveniles in all years.’ - -

o E) i) 4 -

¢
©
v 3

14. Polygynous males producgd significantly nore,fledgings than
monogamous males in all years (15.5 as opposed to 9.7). First
females of polygynous males and monogamous females had similar
production levels in #11 years. But second females produced consi-

“ ‘ ] derably fewer fledgings than fgrst and n;nogamous females. .

l/

- 15. The lower production by gha‘?econd females of polygynous males is

. ' due only to fewer nests iﬁiéiated than the other females; since
- reproductive success per nest is similar for all chree classes of
females, ' 4

16, Population estimates indicated that the breeding population was
low in all years, ranging from 2042 to 4294. Production wag high
however, and the autumn population size ranged from 8422 to 14310
birds. Winter estimates 191968 and 1970 were 755 and 627 respec-
tively.

N ~ 17. The percentage of adults returning in subsequent years varied from

+ 24-427 on the study areas, and is comparable to the percentage

returns (27-42%) estimated for the whole population. Very few
banded juveniles returned to the study areas, nor wvere they seen

elsevhere.

.
.
@

18. The concept of territoriality and its relation to pnlyéyny was
discussed. It was concluded that territoriality is due to sexual
selection in males as a result of males attempting to maximize
their reproductive output. As such they try to secure as large a °
territory as possible to increase the possibility of obtaining

«  more than one female. Since females select a nesting site rather
than a mate, & large territory 1n9reases the chance ofk?ore than one
o,

]
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female finding a suitable nesting site there, n

Since females do not appear to suffer from ‘a polygynous rélation-
ship, there appear to be no forces selecting against polygyny.

Also it may be advantageous for some females to be secand fewales

on syperior territories since they may still be more successful than-

being a monogamous female on a poor territory. \
0y

- + -
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Appendix 2. Successive returns of territorial birds to the

- o' Main Area are presented with reference to the mating syst
(polygamy indicated by *) and territory pogition (return
essentially the same territory in subsequent years indica
by +). Reproductive success is alsos presented as the number
of young to leave the nest. For comparison the data for
thair first year as known territorial birds are also given.
Data on mating and reproductive success are available only
for 1968-70. The success of male 37 was not followed in
1969, but he occupied essentially the same territory in 1970.
Females 14 and 46 nested adjacent to, but outside of, the
study area in 1969 and 1971 respectively, 8o no mating or
succesg data are available.

i

L w

Ty - Number Number Number
- 1966 of 1969 of 1970 of 1971 1972
. Young Young Young
Males 14 1% 20 1+ 13 ,
. banded 3 9 3 7 .
in | 4 16 4 13 & 11
o i 1968 | 6% 12 6+ 7 6+ 13- :
12 12 12 8 )
° " 17% 10 17 12 p
’ 22 4 226+ 16 22+
} N 23 6 23+ 7 13 23+
banded 25 8 25+ 8 25+ 25+
in 26 9 26+ 8 26+
1969 27 8 27+ 11
. 29 9 29 12
32 10 32+ 17 32+
37 - 37+ 8
e A 41+
Females , 14 *+ 8 .
- 3 9 3 9
. . 6% 4 ke 0
B 9 8+ '7 8+ 5
‘ banded 11% 8 ~ 1%+ 9
- in 13 ' 9 13* 8
1968 | 14 11 14 - 14 11
15% 8 15+ 8 .
18. 10 8% 7 \
. 23% 12 23+ 13
e ~ 24 7" 24+ 12 -
banded - 5 26 2%+
in 27 7 27 12 .
1969 28* 6 28+ 17
30% 3 30+ 16 30+
36 *8 36 13, 36+



Appendix 2 (con’t).

]

Nomber ” Number Humber -
1968 of 1969 1970 of 1971 1972
- Young Young
Females {con't} u
- ed 39 39 3
©+ in 1969 41 &1 7
. . 46 B 46 46
banded 47 8 &7+ &7+
in, 5¢ 8 50+
1970 52 8 52+ 52+

O
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Appendix 3. The data used, and the results, of chi-square tests
the mmber of nests initiated by females using the null hypothesis that
there is no difference betwsen classes on the average mmber of nests
initiated per female. The production of two females which, in 1969
switched mating systems, are not included\in the compariscns,

et —
—

A. The number of nests per fenile.per year. © )
' 1968 1969 1970 .
Nomber of females 22 28 22 . Kiaa.03
Mumber of nests 5% 61 67 df. =2, p>0.1

B. The difference between the Main and Sparse Areas in 1970.

Hain Area Sparse Area -
. - Mumber of females 22 16 X2« 0.269
Number of nests 67 &4 af, =L, p > 0.5

-

C. The difference between monogamous and polygamous females.
“ »

1968 Polygamy Monogamy

Number of females 14 8. X2 o 0.461
Number of nests . 32 . 22 daf, =1 , p 2 0.1
1969

Number of females 12 13 X2 . 0,033
Number of nests 29 30 df.:*tl s P> 0.5
1970. - Sparse Area -

Number of femsles I 10 ) X% ao0.218
Number of nests 15 29 af, =1, “p? 0.5

D. The difference between first and second females in polygynous

matings.
& First Second
Nusber of females 7 7 D C P
Mumber of nasts 19 © 13 af, =1, p2 0.1
1969 | 1 .
Musber of females 6 6 X2 . 0.862
Number of nests 17 12 df. =1 P2 0.1
1970 - Sparse Area

* Number of females 3 3 X2 . 0.600

Nusber of nests 9 6 daf. =1, p> 0.1
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Appendix 3 (con't).

P
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The difference betwaen monogamous femeales and f{nt
females of polygynous matings.

N

&/‘\/ First Monogamous
¢ of females 7 8 X2 . 0.001 ’

df. ‘1' p) 009

Number of nests = 19 22 B
1969
Nomber, of females 6 "1 X2ao0477 -
Nusber of nests 17 . 3 df, *1, p> 0.1

1970 - Sparse Area . ) f !
Mumber of females 3 10 X2 . 0.006 :
Number of nests 9 29 dfe *1, p? 0.9 -

The difference between monogamous females and second s
females of polygynous matings. .

1968 Second Monogamous
Number of females 7 8 X% 1.2%0

Nusber of nests 13 22 df. =1, p>0.1

1969
Number of femiles 6 13 X2 2 0186
Mumber of nests 12 - 30 dfe =1, p2 0.5 .

1970 - Sparse Area I .-
Nusber of females 3 10 X2« 0.708
Musbdr of nests 6 29 af. *1, p2 01

The difference batwesn monogamous females at the Main and -

Sparse Areas in 1970,

Main Aresa Sparse Area
Mumber of females 20 10 - X2 0.050
Number of nests 61 29 af. =1, p? 0.5

4 . - - N [ Y a "o "
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Appendix 4. Descriptions are given, and the importance of the vegetation
categories are discussed. The nuwbers of birds on the census areas
during the spring and autumn censuses from 1967 to 1972 are given ulong
with the methods used to estiwate the population size,

Vegetation Categories
In comparing the 1971 full {sland census subdivisions with the sub
sequent analysis, the most common discrepancy during the island census .
was in combining the “heavy beach pea" areas with "heavy marram grass"
areas containing substantial quantities of beach pea.y In such cases,
the census values were prorated on the basis of the ;'!istribution found
elsevhere {n those categories. ‘
{u‘m grass (A, brwilig_x_. lata) iz the most abundant plant on the
island and has been divided into two classes: hgavy and sparse. Areas
of heavy mairam grass contain less than 20% beach pea (Lathyrus japonicus):
and other forbs. The lack of ground litter in the spring because of \
removal by winter winds and grazing horses may delay the commencement of

> nesting in many gms§ areas; the vegetation cover appears to be adequate

for nesting in mid-summer. Few birds are found in the areas of "sparse
marram grass”. These areas are usually newly colonized dunes or areas
frequently inundated with sand. Few plants other than marram grass
occur there. ' - .

The “composite” category refers to the most consolidated areas,
often around ponds or in low areas. These areas contain a mixture of
shrubs, forbs, grasses, sedges, and clumps of heath plants. The sub.
division into sparse and heavy groupinge is somewhat arbitrarily ascribed
to the cover. In the “heavy composite® aveas, the shrube ara usually
in small clumps, surrounded by forbs and grasses. This provides excellent
nesting habitat. foxr the birds. Early nesting is possible since the
consolidated areas retain litter over the winter aﬁd, with the woody
shrubsg, provide concealed nesting sites. The zparse areas have consider-
sble amounts of exposed said, but also have small clumps of dense
vegetation which provide good nesting cover.

Although besch pea (L. japonicus) is abundant on the island, there
are relatively few areas where it is the dominant plant. Since beach pea
is not prokiment until (Iuly, it is of doubtful value to breeding birds.
It appesars, however, to be an important congregating place for the birds
in the sutusn. , ’ '

*

-



. requisites such as food abundance or availability.
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Tyw "jnniper" category refers to areas consisting of the two species
of juniper, zmd cmuberry (Empetrum nig rum}). There are few relatively
pure "juniper" areas, butf most of the "composite" areas conl:ain small
patches of the- junipers or crowberry. The birds are abundant in these
“juniper" areas, but tend Lo occupy the peri;heml portions. The center
of such aréas contain few birds. The dense growth provides concealed
nesting éites, but the lack of.plant divcrsi.‘f.y may limit ather nesting

Scaside sandwort (Arenaria peploides) is al;ondant only at the east rn
el of the island. Although of little importance to the birds, it is t e
first colonizer of the shifting sand deposited on the eastern gpit. This

category is not considered in the populatien estimates since only 2 birds

-were found there.

Census Areas . s t . " .

Modifications were’ -adeén the size and location of some census
areas since 197 as knou‘ledge of the vbgetatibn structure of the island
inzreased. The position of the 1972 plots are shown in Fig. 1 (the

“ponds™ and the “paddock™ plots were 1ocated hetween the Main Study Area
and the Meterological Station). Table 17 presents the census results.
From 1968 to 1972, spring and sutumn censuses were taken for estimates of
the number of breeding birds and of production. Early winter censuses were
also tsken in 1968 and in 1970. ‘

The most dramatic nomerical ir¢rease in the autumn occurred in Bi?t 1
which measured 13.7 hectares and appeared, to be a congregating place for
the birds at that season. Beach pea was a predominant plant in the area
late in the summer (Table 18) ahd nay' have been a prime reason for this
concentration of birds. Gencral ly census areas with an appreciable beach
pea component exhibited greater numerical increases fn birds t.i:an‘did the
other vegetation types. Beach pea is not a dominant plant form untili
July. At this time it is tall and dense and probably harbors wore readily
available food, with fewer territorial defenders, than do the more stable

-
- .

areas,
Preferved nesting areas such as the Main Study Ares (piot 14) were
not preferred in the sutumn snd'did mot, exhibit large increases of birds.
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Table 17. Summary of census values obtained from selected plots m; «Sable Island between 1967 and

1972.

T conducted during the full Island census. :
except in 1971 and 1972 when they were conducted between September 12 - 21.

were conducted only in 1968 and 1970, froh November 3 - &4 and 19 - 30, respectively.

The spring censuses were conducted between May 25 and Jure 9, except in 1971 when it was
The autumn censuses were conducted between August 2% - 29
The winter censuses
In the autumn

e of 1971, four new plots were added, -two were dropped (the paddock and the ponds), and the size of
&rea 12 was enlarged. [The area of each census plot i3 given in hectares.

>

- . P> " -
' ) Spring . Autumn Winter
Plot Area 1967 1968 1969 1970 1971 1972 1968 1969 1970 - 1971 1972 1968 1970
1 13.7 32 29.8 27 . 17 12 27 190 159.3 171 71 48 12.5 6
2 7.6 24 14,5 10 15 15 19 93 48 110 149 73 2 6
- 3 3.2 11 13 11 7 10 7 24 28 56 49 28 0 1

4 4.1 {o0.5 7.8 4 6 9 8 53.5 25 77 147 93 1 0

5 3.6 8 6.8 13.5 8 8 6 24.5 21.5 13 R 54 0 0

6 3.9 - - - - - 4 - - - 16 7 - -

7 2.6 - - - - - 1 - - - 13 23 - -

8 3.2 -, - - .- - 6 - - - 54 - 18 - -

9 71 - - - = 1® - - - 5 3 - =
10 55 - 9 8 7 7 8 21 27 42 71 45 . 3 o
11 10.4 - 9 9 8 oo 15 8 26 34 16.5 41 33 0 0 _
12 (2.1)(4.9) 14.3 8.5 11.5 8.5 9 18 32 9.5, 15 12.5 7 0 0%,
13 4.9 8 4.3 4 3 4 4 48 16 70 30 48 10 113"
14 3.5 | - 12 26 24 19 16 34 25.5 “39.5 16 10 2 2
15 2.9 .- 11 6 5 10 4 . 19 9 16 31 60 3 3
16 4.1 - 7.3 13 10.5 107 11 28 18 36 50 * 56 . 8 7

paddock 1.1 5.7 5 11 6.5 13 - 6.5 13.5 21 fe - 0 0
ponds 1.1 12 11.8 18 8 13 - 6.5 8 37 - - 4 2
- ° ‘
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Table 18. The census plots are subdividedyinto the vegetation
categories used for the full island census, The expected
number of birds was_calculated by multiplying the respective
zareas by the full island estimate of the number of birds per
hectare, in each vegetation category. The expected proportion
of bards was derived from the expected number. This proportion
was used to subdivide the census values. to estimate the whole

island distribution and production of Ipswich Sparrows.
3.

- Expected
Plot Vegetation Area Exg‘;i;:d Froportion
Category "(ha) ' Birds
1 56% pea 7.7 10.6 0.624
447% heavy marram 6.0 © 6.4 0.376
2, 50% pea 3.8 5.2 0.559
50% heawy marram 3.8 4.1 0.441
3 33% pea 1.1 - 1.5 0.405
67% heavy marram ° 2,1 2.2 o. 595
4 32% pea 1.3 1.8 /0 439
* 477% heavy marram 1.9 . 2.0 0.488
21% sparse mérram . 0.9 0.3 0.073,
5 25% heavy marram 0.9 1.0 . Q143
407 sparse marram -, 1.4 0.4 . . 0.057
357 heavy composite 1.3 5.6 ' 0.800 .
6 1007 sparse marram 3.9 1.2 . 1.000
7 1007 hedvy marram 2.6 2.8 1.000
‘8 1007 juniper’ 3.2 . 26.0, 1.000
9 32% heavy marram t2.3 2.5 0.108
68% heavy compos,,ite 4.8 20.7 - 0.892
10 1092: heavy marram - 5.5, 5.9 . 1.000
« 11 187 héavy marrdm - 1.9 2.0 0.080
- 357 heavy composite 3.6 ' 15.6 0.624
47% sparse composite 4.9 7.4 - 0.296

o
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Table 18 (com't).
i .7 Expected
. Plok _Vegetation Area Exg:g;:d Proportion
. . Category (ha) P . Binds

@ . o - ° o

‘ 12 1007 juniper © o (2.1)€4.9) (17.0)(39.7) 1.000

- ., - 13 53% pea © 21 2.9 0.617
; , 245 heavy marram 1.2 0.277
- ‘ 33% sparse marram 1.6 0.5 0.106
“ 1% 1007% heavy composite 3.5 15.1 1,000
15 100% heavy marcam 2.9 3.1 1.000
' 16 78% pea ) 3.2 by 0.815
227 heavy marram 0.9 1.0 0.185
"~ paddock 1007 juniper 1.1 8.9 1.000
) i ‘ponds  100% heavy composite 1.1 . 4.8 1.000
» - >N ' " -
3
/s , . \
# N { -
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"Junmiper” arcas which gencrailv have the greatest density of birds in the
spring (plots 8, 12, and the "paddock") also generally exhibited the
swallest numerical increascs in the autumn. Although the counts from plot 8
in 1971 ~eem Eb be contradictorv to the above, the census in 1971, and
1972, were taken & month latcw than in previons years and the relative
distrilbut ions on most census plots differed from those in other years., At
this latc date in 1971.and 1972, the birds mayhhaJe been flocking prior to
migratlnn ahd their movements could have greatly affected the bird counts.
Migrating Ipswich Sparrows- bngnn arr:ving on the Nova Scotia mainland in -
late September and -the peak of nigr&tion occurved in mid-October (unpu-
biished obscrvations) in 1971. N
The two Novembef céunts indicated that a small pro}ortlon of Ipswich
Sparrows remain on the island over the winter. The majority of birds were
found on p{ots 1, 2, 13, and 16. All of these plots were similar in that
each possessed one or more central depressions wﬁere the bivds were con-
centrated and probably were protected from the wind. It is doubtful that
many of these birds surwiged. 4n early spring census by D. Welsh and I.A.
McLaren {(March 28 to April 1, 1972; not incliuded in Table 17) gave a total
count qf & Ipswich Sparrows on all the plots eensused in the fall of 1971,
A problem involved in talking counts ﬁarly in the breeding \geason is
that the birds on the census plots may be transients. L If so, the estimates
of the breeding bird poéulation may not be valid. Conséquently, in late
April and again in mid-May, 1971, several days were spent on 12 census
piots to determine the number of territories on each (plots 6, 7, 8, and
9 were chosen in the fall of 1971, and the "ponds" and "paddock” plots were
being discarded so they were not examined). To avoid possible bias due to
prior hnowledge of bird numbers, the territorial work was conducted prior
to the full island census. There were more territories on many of the
census plots in May than in April. Census plots 1, 11, 13, and 15 showed
the greamest differences in the number of territories, and in the density
of vegetarion, between April and May. A total of 62 territories were found
on the census plots in May, corresponding to a total of 128 adylt birds
counted during the full igland census in June add July. On most plots,
the number of biyds was equal to twice the number of territories, ﬁlu; or
minus one bird. On plot 15, the difference was 2 birds. Given the error
inherent in any census technique, we can be reasonably confident that the
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;bunt totals of the spring censuses are of térritoria; males and their
females.

Popplation Estimates .

' Nine censis areas contained wore than one of the vegetation cate-
* gories. Since the birds were unevenly distributed in these various

categories, it was necessary to subdivide the census Yalues to obtain’

\ .the’overall island distribution. _On the assumption that the breeding

©  birds.would distribute themselves in similar proportions every year,
the expected proportion of breeding birds found in each vegetation
category on the census plots (Table 18 ) was calculated from the 1971
breeding bird distribution (Table 15).2

- It is possible that the bird diiztribution in the autumn differs
from that of the breeding birds, especially since the birds'appear to
congregate in areas of "beach pea" during that season. The average -
number of birds per ha. in the autumn were calculated for the "heavy
warram”, "heavy composite”, and "junfper" areas from the census plots
containing only one vegctidtion category (Table 18). Unfortunately no
plots contained only "beach pea”, “sparse marram”, or “sparse composite?ﬁ
However, fout plots (1,2,3, and 16) contained ¢nly "beach pea" and
“heavy marvam” so the average number of birds per ha. in the "beach pea"
was calculated using the known averages for “heavy marram" and the
census values. Similar calculations could not be made for the "gparse
marram' andégsparse composite' areas, so in these cases, the relative
concentrationé'kerived for the breeding birvds were used for the autumn
population estimates. In 1971 a "“sparse marram" census plot was added
and the number of birds per ha. in that category was calculated directly

from the autumn census results.
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