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Abstract

This study which described the urbanization effects on the two
passerines (Corvus splendens and Passer domesticus) have amply
provided information that the impact of urbanization appears to
be taking heavy toll of wildlife in Pakistan. Unrealistic and without
any plan urbanization to cater for the large influx of population as
caused serious declined in the small and large mammals and also
beneficial birds. It was recorded the roost exists for house sparrow
in the morning were 69+5.05, the roost return 18+1.83, foraging
65+4.54, mobbing behavior was 17+1.24, bird scuffles 17+1.17 and
overall numerical values in the morning 257+12.80. It was evident
that impact of urbanization in the Gutwala and its vicinities were far
less as compared to the situations which existed several decades
ago with the increase of population abundance. It is, therefore,
highly significant that the conservation of wildlife remains very im-
portant and should be managed in later and spirit by equatorially
managing wildlife populations and human requirements, with least

Introduction

impacts recorded on the wildlife sustainability.

Passerines, part of the Passeriformes order, are omnivores
found in tropical zones except Antarctica. They have three toe
arrangements and are characterized by their 7.5-117cm body
length. Passerines are omnivores and pollinators, assisting in
plant growth. There are approximately 313 species reported,
with over 400 recorded in Pakistan. Urbanization, where natu-
ral and agronomic fields are converted into residential colonies,
trading, and housing, is causing a reduction in passerine popu-
lation. The growth rate of urbanization is expected to reach 70%
by 2050, with increasing numbers in developing countries. Re-
searchers have found that passerine domesticus have a brighter
body mass in urbanized areas compared to rural conspecifics.
Urbanization has significantly impacted the habitats and spe-
cies diversity of passerine birds, a bird belonging to the order
Passeriformes. This has led to habitat destruction, reduced
reproductive success, increased stress levels, and competition
between species. Urbanization affects the songbird popula-
tion in two ways: directly by fluctuating habitats and ecosystem
processes, and indirectly by disease organisms, predators, and
competitors. Urbanized areas in forested North America sup-
port larger populations of bird species, while house wrens and
white-eared ground sparrows forage in constructional areas.
Environmental pollution, such as artificial light pollution, affects
animal orientation, behavior, production, foraging communica-
tion, and migration. Urban waste, such as biomass, solid waste
combustion, traffic vehicles, and heavy metal sources, also
contribute to environmental pollution. Urbanization has led to
a decline in the distribution and population status of avifauna
worldwide, with passerine birds like the house sparrow experi-

encing a decline. This is due to factors such as predator diversity,
habitat availability, food availability, competition, and disease
outbreaks. Urbanization has also affected the topsoil, affecting
the migratory patterns of urban birds. The loss of natural habi-
tat patches, isolation, and fragmentation are some of the ef-
fects of urbanization. Human activities, such as anthropogenic
activities, noise, pollution, and heat islands, also contribute to
these changes. Species richness decreases with increasing ur-
banization and changes in species composition. Urbanization
also impacts ecosystems and natural habitats, with factors such
as toxins, human disturbance, pollution, and noise contribut-
ing to these changes. House sparrows, once successfully urban-
ized, are experiencing a decline due to loss of food sources and
nesting sites, pollution, and predation by domestic cats. Croci et
al. (2008) studied the biotic homogenization of global avifauna
related to urbanization, which functioned as a filter on species
traits and biological traits shared by passerine birds. They found
18 biological traits, including morphometric, distribution, feed-
ing, and general biology, in passerine birds. Kalel et al. (2012)
studied avifaunal density and diversity in larger cities like Maha-
rashtra and Amravati, India, and found that urban adopters pre-
ferred forest environments with sedentary, omnivorous nature.
However, there was no link between species tolerance level and
traits in local analysis. Bokony et al. (2012) studied the effects of
urbanization on wildlife increases worldwide and the seasonal
changes in adult body size of house sparrows, which declined
in urban areas throughout the year. They found that the same
level of heterophil: lymphocyte ratio, hematocrit, and corticos-
terone in urban and rural birds in non-breeding season showed
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no systematic variations. Yul and Yanshu (2013) conducted a
survey in China on population abundance of birds in different
habitats from Nov 2004-Jul 2005, finding that urbanization was
responsible for declining maximum numbers of species. Urban-
ization caused by human population abundance closed in be-
tween 50-2000 m cushion area along with wilderness habitat.
Kang et al. (2015) discussed the conservation of urban diver-
sity and bird communities as a conservation target due to their
functions in ecosystems and food webs. Forest bird communi-
ties were affected by factors such as human disturbance, habitat
connectivity, and local habitat characteristics in 44 small forest
patches. Seress and Andras (2015) explained that human evolu-
tion caused changes in environmental habitats due to urban-
ization, impacting ecological communities under urbanization.
This study focused on community-level changes and factors of
urban surroundings affecting bird morphology, physiology, and
behavior. Urbanization significantly impacts biodiversity, breed-
ing success, and bird territory size. Studies in Costa Rica and
India found a strong relationship between territory size and ur-
ban surfaces for passerines like White-eared ground sparrows
and House wrens. In Delhi, India, anthropocentric activities led
to the decline of house sparrows. Urbanization levels affected
occupancy and population rates, with low density areas experi-
encing higher rates. However, house sparrow populations were
conserved in areas with low abundance.

Materials and Methods

The study examines the impact of urbanization on passerine
population abundance in Faisalabad's nearby vicinities, focus-
ing on sub-habitats affected by residencies and industrial units.

Study Sites

A survey of about 10km was made through vehicle survey
near the Gut wala forest plantation. There is undeniably fairly
thick forest plantation closed to this research institution. lroni-
cally, this institution also serves for the wildlife of Central Pun-
jab with well-established breeding center for Crocodiles.

Nonetheless, fairly close to it, the plantation which occurred
in good proportions some decades back and comprised signifi-
cant roost of the passerine birds, today owing to the influx of
industries and also the residential colonies to accommodate the
increasing population of humans no longer exist. Several birds
are almost devoid of their sustainable roost and find it difficult
to mobilize their diurnal activities.

Methods

For the present study, two passerine birds viz. house crow
(Corvus splendens), house sparrow (Passer domesticus) were
critically studied in terms of their roosting sites, roost composi-
tion and estimating their population status. The roost compo-
sition was critically lowered as compared to that of the past.
The four sub-sites were sampled with a view to count the num-
bers of existing numbers of house sparrow and house crow re-
spectively. The first sub-sites which was Bhai wala, Mana wala,
Dar-ul- Ehsan and Chak Jhumra respectively. Observations were
successively conducted in all these four sub- habitats and were
conducted for three hours each in the morning and evening
hours. Per hour time interval in the morning and evening were
of 20 minutes with critical observations in the morning and eve-
ning hours. Birds exist and return from their roost and all these
four sub-habitats with respect to urbanized environmental was
conducted.

Statistical Analysis

The obtained data was statistically analyzed using the Tukey’s
test, Analysis of Variance (ANOVA) with the linear regression
and co-relation models [49].

Results and Discussion

The study assessed urbanization's impact on passerine pop-
ulation abundance in Faisalabad, covering a 10-km distance
and four months, observing from February to May, with 3 hour
intervals for morning and evening observation. Evidently, ob-
servations were concerned with roosts exists, returns, foraging,
mobbing, scuffles and roost flights during every interval in the
morning and evening hours. Table 1a represents such informa-
tion on the house crow movements. In the morning hours, there
were burst of activities which were logical as a total of 70 crows
left their roost in the morning hours. However, the returns were
very low as compare to exist. Foraging on the nearby crops was
also substantial after the previous night foraging hiatus. Con-
sidering the mobbing behavior, was also somewhat elevated,
while the scuffles with other birds approaching there territory
were also least. Considerable roosts movements or flights were
apparent. Overall, the roost activities remain fairly pronounced
during the morning hours (Table 1a, Figure 1a). Situations in the
evening was also not very different from that of the morning ex-
cept that, number of invading birds were more marginally in the
evening as compare to the morning hours (Table 1b, Figure 1a).
Table 1a: Number of designated passerines viz. house crow (Corvus
splendens) and house sparrow (Passer domesticus) as recorded from
sub-habitat (Bhai wala), Faisalabad in February, 2020. Weekly observa-
tions have been combined in this table for morning hours.

Time House Crow Movements Total
(Minutes) RO(_)St Roost Ft?rag- Mobbing | Scuffles R_OOSt obfer—
exits returns  ing flights | vations
0600-0615 | 15 0 5 0 0 12 32
0615-0630 11 0 12 0 0 10 33
0630-0645 12 1 10 1 2 11 37
0645-0700 2 11 1 1 10 32
0700-0715 0 5 0 1 7 20
0715-0730 O 1 5 0 0 2 8
0730-0745 11 2 2 1 0 2 18
0745-0800 4 1 2 2 2 5 16
0800-0815 0 0 0 1 1 0
0815-0830 O 0 1 2 1 2
0830.0845 1 4 2 0 2 4 13
0845-0900 2 2 2 1 1 1 9
Total 70 13 57 9 11 66 226
Mean 5.83 1.08 4.75 0.75 0.92 5.50 18.83
S.E 5.41 1.24 411 0.75 0.79 4.32 12.00

Table 1b: Observations in evening hours, data for February have been
combined in this table.

1400-1415 15 0 12 0 0 11 38
1415-1430 15 0 11 0 2 12 40
1430-1445 12 0 5 2 1 8 28
1445-1500 14 2 2 1 0 5 24
1500-1515 8 4 1 2 0 7 22
1515-1530 7 1 4 1 2 7 22
1530-1545 7 2 3 0 3 3 18
1545-1600 0 2 2 0 1 4 9
1600-1615 0 2 1 2 2 5 12
1615-1630 1 0 2 1 0 0 4
1630-1645 2 1 0 1 0 0 4
1645-1700 3 2 0 2 1 0 8
Total 84 16 43 12 12 62 229
Mean 7.00 1.33 3.58 1.00 | 1.00 | 5.17 | 19.08
S.E 5.86 1.23 3.99 0.85  1.04  4.06 | 12.24
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Figure 1a: Movements displayed by house crow and house spar-
row as recorded in the two sub-habitats in the Faisalabad.
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Figure 3a: Movements showed by passerines bird’s viz. Corvus
splendens and Passer domesticus as noted in the two sub-habitats
in the Faisalabad.row as recorded in the two sub-habitats in the
Faisalabad.

Table 2a: Observed number of passerine birds like (Corvus splendens)
and (Passer domesticus) are recorded from sub-habitat (Bhai wala),

80
i ‘ Faisalabad in February, 2020. Weekly observations have been com-
P | bined in this table for morning hours.
28 - - I - I - I . Time House Crow Movements Total
13 ‘ ‘ . Roost Roost @ Forag- Mob- Roost Observa-
0 (Minutes) X . R Scuffles | _. .
Roost Roost Foraging Mobbing Scuffles Roost | Roost Roost Foraging Mobbing Scuffles Roost exits | returns ing bmg ﬂlghtS tions
exits  retumns flights | exits returns flights 0600-0615 17 1 6 0 0 13 37
Morning Evening
0615-0630 | 10 0 11 1 2 11 35
o— AL 0630-0645 11 2 12 0 3 10 38
exits 0645-0700 6 1 10 1 1 9 28
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eturn ~
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Figure 2a: Mover.nents displayed by.hous.e crow a.nd house spar- 0800-0815 0 1 1 ) 3 5 12
row as recorded in the two sub-habitats in the Faisalabad.
" T . 0815-0830 | 1 1 0 2 0 2 6
Invariably almost similar observations were recorded for the
. . . . 0830-0845 0 0 2 1 1 3 7
remaining observations of the house crow in the morning and
evening intervals of the day. There is no doubt that is house 0840900 1 2 1 1 1 1 /
crow is one of the important bird pests of Pakistan which also Total 68 14 59 14 15 70 240
plunders significant crops and is responsible for economic loss- Mean | 567 117 4.92 117 125 = 583  20.00
es (Table 1a, b, Figure 1-5a, b). S.E 5.53 | 0.94 4.17 0.94 1.06 404 1212

It is therefore, concluded that such biological rhythms of
house crow and house sparrow were important to visualize per
day for their assessment as voracious birds which can be trou-
blesome to the sustainable agro-system.

Work on the present study clearly demonstrated that urban-
ization was the trivial factor which has curtailed maximum ac-
tivities of the birds. Ironically, Faisalabad which remains one of
the important agricultural hub of the Central Punjab, has been
suffering due to the massive influx of migratory patterns of the
villagers to the city environments for the last several decades.

This study also is an attempt to provide information in the vi-
cinities of Gutwala forest plantations which were mainly the
agricultural hub in the past. Nonetheless, in the recent years
urbanizations and constructions of roost have largely deprived
important bird’s species of their natural surroundings and
therefore as either led to the bird migration and also removing
their natural locations resulting in their motilities. Although, the
data suggests that there remains some number of the both bird
species in their natural habitats, but such proportions were not
comparable to those of the past regimes owing to the rapidly
occurring urbanized and industrialized environment.

Table 1c: Statistical inference determined for the different passerines viz. house crow and house sparrow in the different behavioral patterns.

Roost exits Roost returns Foraging Mobbing Scuffles with other birds Roost flights
Roost exits 1
Roost returns 0.588028 1
Foraging 0.91035 0.631082 1
Mobbing 0.040063 -0.06754 -0.13999 1
Scuffles with other birds 0.120776 -0.21483 -0.09644 0.25246 1
Roost flights 0.887685 0.313907 0.881115 0.181262 0.029504 1
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Figure 4a: Movements presented by Corvus splendens and Passer
domesticus as logged in the two sub-habitats in the Faisalabad.
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Figure 5a: Movements showed by house crow (Corvus splendens)
and house sparrow (Passer domesticus) as recorded in the two
sub-habitats in the Faisalabad.

Table 2b: Observations have been combined in evening hours; data
for February have been shared in this table.

1400-1415 14 0 13 1 0 13 41
1415-1430 15 2 12 0 1 11 41
1430-1445 13 1 6 1 2 7 30
1445-1500 12 3 3 2 4 8 32
1500-1515 6 2 2 3 1 6 20
1515-1530 5 4 1 2 0 6 18
1530-1545 6 1 4 0 2 2 15
1545-1600 1 2 3 1 3 3 13
1600-1615 0 0 2 0 2 4 8
1615-1630 2 1 2 2 0 1 8
1630-1645 3 2 1 1 1 1 9
1645-1700 0 1 0 2 2 0 5
Total 77 19 49 15 18 62 240
Mean 6.42 1.58 4.08 1.25 1.50 | 5.17 | 20.00
S.E 5.65 1.16 4.23 0.97 1.24 411 | 1293

Table 2c: Statistical interpretation determined for the different pas-
serines viz. Corvus splendens and Passer domesticus in the different
behavioral patterns.

Scuffles
Roost with other | Roost
Roost exits | returns | Foraging = Mobbing birds flights
Roost
exits 1
Roost
returns -0.21464 1
Foraging | 0.582189 -0.12025 1
Mobbing | -0.27878  -0.07294 -0.34439 1
Scuffles
with
other
birds -0.30034 | 0.377493 | -0.14627 | 0.418258 1
Roost
flights 0.79442 | -0.19528 | 0.806038 | -0.32128 | -0.01328 1

As an evinced in this study, movement patterns still indicated
some bio-rhythmicity. Closely numerical numbers during the
day and evening sessions suggested that both crows and spar-
rows in wake of the existing vegetation covers, exhibited their
roost movements which accounted for their possible depreda-
tion on the nearby agricultural crops and the economic losses.
The daily variations on the average of some birds might be of
low proportions (approximately 8-210km) which appear to be
more for several avifauna to supplement their dietary require-
ments. Therefore, wide array of species can be in stressful con-
ditions which augmented their survival. In another factor which
contributes to the reduced population of house crow with the
other birds can be also to the least number of trees which have
been serving as roost and nest for the birds.

According to some studies [55] who suggested that there
were some important factors influenced in the reduction of
house crow numbers in the urban habitat of the Malaysia. Of
these, less trees, more residential colonies and roadside vehi-
cles were pivotal. However, not always the numbers of trees
were important to increase the house crow populations as
other factors were also sequential. Undoubtedly, deteriorat-
ing ecological factors were the past various years and decades,
present real challenges to the birds for their survival. Perhaps
in the present environment with no urbanization number of
such birds would be more as compare to the present status.
As reported by [6,21]. However, flexibility of the foraging of
house crow like other birds required territorial defense against
the predatory birds to obtain the desirable food. The territory
defense would be important [40,53] to survive on land for con-
siderable period of time.

There are certain negative impacts of urbanization on birds
like depriving them of their roosting and nesting habitats of
birds like in the urban as compare to the rural surroundings.
Low density populations of birds which would be of consider-
able Impacts in the undisturbed areas [11,16,22,41].

Conclusions

1.  The study examined the impact of urbanization on the
population abundance of house crow and house sparrow pas-
serines over a four-month period. It found that roost charac-
teristics, foraging, mobbing, and inter species conflicts affected
the birds' movements. The study suggests that the abundance
of passerines may have been higher without urbanization and
increased traffic, suggesting that this may not have been the
case in the past.

2. The avian-fauna of Punjab like the other wildlife popu-
lations seems to have been alarmingly affected due to the shift-
ing of populations from villages to the city avenues. This situa-
tion remains fairly alarming and to jeopardized urban wildlife
including the birds.

3. It was evident also in the present studies that, the Gut
wala forest plantation which continue to portray the picture of
wildlife conservation, has also been seriously impacted by the
ongoing the ruthless urbanized population and habitats. Clear-
ly, there is a decline in all the important bird species having ex-
perienced the serious urbanized affects.

4 In view of this, it remains potentially significant to make
equal contributions from the human resources and to manage
the wildlife populations. The uninterrupted human interference
which transforms the wildlife has been deprived of their natural
surroundings, destroys the sustainability of the ecosystem.
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Table 3a: Designated number of passerines viz. house crow and house sparrow recorded from sub-habitat (Bhai wala), Faisalabad in February,
2020. Weekly observations have been shared in this table for morning hours.

Time (Minutes) House Crow Movements Total Observations
Roost exits Roost returns Foraging Mobbing Scuffles Roost flights
0600-0615 18 1 7 0 1 14 41
0615-0630 14 1 11 2 3 11 42
0630-0645 11 0 12 1 2 10 36
0645-0700 6 3 10 0 4 9 32
0700-0715 7 0 8 1 0 7 23
0715-0730 5 4 5 0 2 6 22
0730-0745 0 1 3 2 1 8 15
0745-0800 6 2 2 2 2 4 18
0800-0815 2 1 1 3 3 1 11
0815-0830 1 0 0 0 0 0 1
0830-0845 1 1 2 0 1 3 8
0845-0900 3 2 3 1 1 0 10
Total 74 16 64 12 20 73 259
Mean 6.17 1.33 5.33 1.00 1.67 6.08 21.58
S.E 5.61 1.23 4.14 1.04 1.23 4.56 13.56

Table 3b: Observations have been verified in evening hours, data for

February have been combined in this table.

1400-1415 15 1 14 0 1 13 44
1415-1430 14 0 10 1 3 11 39
1430-1445 11 2 5 3 1 10 32
1445-1500 12 1 4 1 1 7 26
1500-1515 7 3 2 1 4 6 23
1515-1530 8 2 1 2 2 7 22
1530-1545 9 0 3 1 1 5 19
1545-1600 1 1 4 1 0 2 9
1600-1615 0 1 2 0 2 4 9
1615-1630 2 0 1 2 1 1 7
1630-1645 2 1 0 1 2 0 6
1645-1700 4 1 1 1 1 1 9
Total 85 13 47 14 19 67 245
Mean 7.08 1.08 | 3.92 | 1.17 | 1.58  5.58 20.42
S.E 525 090 | 414 | 0.83 | 1.08  4.23 12.99

Table 3c: Statistical test determined for the different number of pas-
serines viz. house crow and house sparrow in the different behavioral

Table 4a: Number of observed passerines viz. house crow (Corvus
splendens) and house sparrow (Passer domesticus) are noted from
sub-habitat (Bhai wala), Faisalabad in February, 2020. Weekly observa-
tions have been collective in table for morning hours.

Time House Crow Movements Total
(Minutes) RO?St Roost Foraging  Mobbing | Scuffles R_OOSt Obferva-
exits = returns flights = tions
0600-0615 | 16 4 9 2 1 11 43
0615-0630 | 14 1 11 1 1 8 36
0630-0645 | 11 3 9 0 0 11 34
0645-0700 | 10 0 10 2 1 9 32
0700-0715 7 0 6 3 2 6 24
0715-0730 8 2 4 1 3 3 21
0730-0745 3 1 2 0 1 1 8
0745-0800 0 0 3 2 2 7 14
0800-0815 2 1 0 0 4 1 8
0815-0830 1 2 0 2 2 0 7
0830-0845 2 3 1 1 4 3 14
0845-0900 3 2 2 1 1 2 11
Total 77 19 57 15 22 62 252
Mean 6.42 1.58 4.75 1.25 1.83 5.17 @ 21.00
S.E 5.38 1.31 4.07 0.97 1.27 4.00 12.58

patterns.
Scuffles
Roost Roost with other | Roost
exits returns | Foraging = Mobbing birds flights
Roost
exits 1
Roost
returns | -0.81664 1
Foraging | -0.76254 | 0.391925 1
Mob-
bing -0.61159 | 0.904534 | 0.371391 1
Scuffles
with
other
birds -0.28977 | 0.636364 | 0.279946 @ 0.904534 1
Roost
flights 0.869325 | -0.45455 | -0.95182 @ -0.30151 & -0.09091 1

Table 4b: Graphical interpretation determined for the different
passerine birds like house crow and house sparrow in the different
behavioral arrangements.
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Table 5a: Number of following observed passerines viz. house crow (Corvus splendens) and house sparrow (Passer domesticus) are document-
ed from sub-habitat (Bhai wala), Faisalabad in March, 2020. Weekly observations have been made in this table for morning hours.

TIME (MINUTES) House Crow Movements Total observations
Roost exits Roost returns Foraging Mobbing Scuffles Roost flights
0600-0615 19 1 4 3 2 11 40
0615-0630 16 0 11 2 1 12 42
0630-0645 11 2 9 1 1 10 34
0645-0700 9 3 12 0 0 9 33
0700-0715 10 1 6 0 3 4 24
0715-0730 1 4 4 4 2 3 18
0730-0745 0 1 7 1 1 2 12
0745-0800 9 0 8 3 1 4 25
0800-0815 6 1 6 0 0 7 20
0815-0830 3 0 3 1 3 3 13
0830-0845 0 3 1 1 1 0 6
0845-0900 2 1 1 0 1 1 6
Total 86 17 72 16 16 66 273
Mean 7.17 1.42 6.00 1.33 1.33 5.50 22.75
S.E 6.28 1.31 3.59 1.37 0.98 4.12 12.46
Table 5b: Observations have been made in evening hours; data for References
March have been shared in this table. 1. Akram N, Khan HA, Javed M. Inhibiting the house crow (Corvus

1400-1415 17 1 13 1 3 12 47
1415-1430 14 2 12 2 1 11 42
1430-1445 11 1 10 1 0 10 33
1445-1500 10 4 4 0 1 7 26
1500-1515 9 3 5 4 2 8 31
1515-1530 6 2 3 2 1 6 20
1530-1545 4 1 6 0 4 4 19
1545-1600 4 1 2 1 2 5 15
1600-1615 2 0 0 2 1 0
1615-1630 0 2 0 0 1 2 5
1630-1645 1 3 3 0 2 1 10
1645-1700 2 1 1 1 4 3 12
Total 80 21 59 14 22 69 265
Mean 6.67 1.75 492 | 1.17 1.83 5.75 | 22.08
S.E 5.48 1.14 450 119 1.27 3.96 | 13.91

Table 5c¢: Statistical implication determined for the different passerine

birds viz. Corvus splendens and Passer domesticus in the different
behavioral movement patterns.

Scuffles
with
Roost Roost other Roost
exits returns | Foraging | Mobbing birds flights
Roost
exits 1
Roost
returns -0.23439 1
Foraging | 0.249512  -0.10796 1
Mobbing | -0.15377 | 0.603957 | -0.2664 1
Scuffles
with other
birds -0.14156 | 0.144841 | 0.040656 @ 0.703989 1
Roost
flights 0.656382 @ -0.41214 | 0.680588 | -0.18611 | 0.19149 1
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