




















1. INTRODUCTION

1.1 Geographical variation in birds

One of the defining features of biological systems is variation (Mayr 1982). Species
differ from each other; so do populations of thg same species, and individuals within a population.
Before a comprehensive theory of evolution based on variation was advanced, most variation below
the species level was considered npise (Mayr 1982, Lott 1991). Darwin changed this perception with
his view of evolution: variation 'is one of the pillars on which Darwinism stands. With the
widespread acceptance of Darwinism, the study of variation garnered unprecedented attention.
Differences between species and populations were sought to be integrated into the framework of the
biological species concept.. Increasingly, -adaptive explan_ations for this variation began to emerge
and studies on selective pressure often confirmed them (e.g. industrial melanism in Biston betularia:
Ford 1975).

The study of variation between populations of the same species has received increasing
attention. Whereas traditionally the emphasis was on morphological variation, the ubiquity and
significance of behavioural variation is now recognized. That the song of many birds varies with
distance (as 'dialects’) is well-known, as also other aspects of behaviour. Whereas dialects may
have arisen purely due to cultural transmission without any adaptive valqe (but see Hunter and
Krebs 1979), many behavioural traits that vary consistently with ecological factors (e.g. C;'ook 1965)
are thought to be adaptations to that environment. Studies Aon within-species variation in s‘ocial
system (Lott 1991) have become increasingly common since Brown’s (1964) paper which provided
a general theoretical framework for work on territoriality. Despite all this attention, the study .of
variation, especially in an evolutionary perspective, still has much to offer (Zink and Remsen 1986).

Indeed, adaptation is an essentially comparative idea (Harvey and Pagel 1991).
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3.2 Range mapping

In order to obtain some idea about ranging and territory-size, an area of about 12 ha was
mapped by plotting the. location of 96 numbered trees on graph paper using a compass and
measuring tape. This formed my base map. While following focal birds I mapped .out the areas they
used by recording their locations during 15 min follows. Each location was plotted by taking a
bearing to the bird using a compass, and estimating its distance, both from the -closest nurribered

tree. The locations then were transferred onto the base map using these measurements.

3.3 Time-budgets

Behavioural data were obtained by following focal individuals for as long as possible and
recording the following parameters at one minute intervals (deiermined by using a using a digital
watch): time, identity, activity, foraging habitat, number of conspecifics in a radius of 20 m, and
identity of nearest conspecific neighbour. Activities included foraging, maintenance (preening and

bathing), sitting, singing, and aggression. Foraging was initially classified as either searching or

‘handling, but these categories were clubbed for analysis. Foraging habitat included whether the bird

was on the ground, or in vegetation. If on a plant, the species of plant was recorded, as well as its
height (0-2, 2-5, 5-10, 10-20, or 20-30 m). For plants taller thail 2 m, the position of the focal bird
in the plant (top, middle or bottom) was noted, as was the substrate (trunk, branch: > 1 cm in
diameter, or twig: < 1 cm in diameter). The number of conspecifics within a radius of 20 m was
taken as a measure of group size. This measure is not ideal. Two individuals separated by less than
20 m were sometimes not foraging in concordance, and conversely, a pair was sometinies separated
by more than 20m. These situations did not occur frequently, though, and I retain this criterion for
a rough measure of group size. |

Studies on social organization/flocking often count the number of individuals in a flock, and
then calculate average flock size. However, the average group size may not'be the same as the

number of individuals an average animal finds itself with (see Jarman 1982 for an example). Here,
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Females were less faithful to a particular area, .and two females’ home ranges overlapped with those
of two males (although ranging data for females were not analyzed). These females (W? and LG?)
foraged in the vicinity of different males at different times. This did not hold for the females of the
permanent pairs (DB? of LB3 and DB?; and PiL? of PiL? and DGLJ), who remained exclusively
within their mate’s range. Breeding territories largely corresponded with the core areas of winter
ranges, except in the case of Od, who shifted to the periphery of his former range as breeding

started.

4.3 Time budgets

Time-activity budgets are presented for males and females during two seasons in Table 5.
A large proportion of time was spent in feeding (searching for, and handliné food) both in the
winter and spring. However, it is seldom possible to estimate the absolute time spent in any
particular activity, since time-budget studies are very sensitive to the procedures used to sample
behaviour and analytical methods, as well as the inherent (and mostly unknown) biases in both
sampling procedure and analysis (Morrison 1984, Bradley 1985). Therefore my main aim in this
section will be to investigate differences between males and females, as well as across seasons.

Males and females showed some differences in time budgets within months. Males tended
to spend less time foraging than females in January (Mann-Whitney U=7, p=0.0750), though not
in February (M-W U=9.0, p=0.8057), but this pattern again appeared in March (M-W U=4.0,
p=0.0190)(Fig 4). Males, tended to spent more time than females in aggression in February (M-W
U=5.0, p=0.0910) and March (M-W U=9.5, p=0.0931), and, unsurprisingfy, spent more time singing
in March M-W U=0.0, p=0.0026). Overall, levels of aggression were low in the winter, and I saw
less than five supplanting events involving grey tits until February.

Comparing time budgets within sex across months, males spent a significantly lower

proportion of time foraging in March and April than they did in January and February (K-W one-

way ANOVA yx'= 8.33, p=0.0395). An increase in aggression over the season was not significant
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Looking at the problem from the point of view of territoriality, Brown (1964) predicted that
territorial defence would be beneficial only in the middle ranges of food availability, since costs
would outweigh benefits if food was either very scarce, or superabundant. Work on nectarivores has
supports this (Gill and Wolf 1975). Davies (1976) showed that pied wagtails Motacilla alba defend
feeding territories in the winter when the food supply is replenished regularly, but abandon their
territories to feed in flocks when there is a temporary local superabundance of food7 This brings us
to patchiness. If food resources are patchy on a large scale, this would both decrease the advantage
of maintaining a territory, and increase the benefit of information sharing within a species (Clark
and Mangel 1984). Crops of beechmast and hazelnuts while extremely important to great tits in
some areas, are very variable (Perrins 1979,- Gosler 1987, Grubb 1987). Wim this in mind,
Matthysen (1990) sugéests great tits may live in large non-exclusive home ranges during the winter
due; to the unpredictable and uneven distribution of their food supplies.

In Naina Devi, there is little indication of any single source of food that is important enough
and patchy enough to warrant such a strategy. Coupled with this are the generally higher winter
temperatures (except higher up in the Himalaya), which may reduce the energetic demands on
individuals. Higher temperatures, along with winter rain may mean that invertebrate stock undergoes
a continual (if low level of) renewal; such a renewal in resources may be essential for the
maintenance of territoriality. In Israel, most adult great tits may remain territorial throughout the
wiﬁter (Yavin 1987 in Gosler 1993).

The findings of this study are consistent with the hypothesis that species in milder or less .
seasonal climates are less likely to join nonbreeding flocks, and may instead show some form of
territoriality on their future breeding grounds. The abundance of food during the winter is difficult
to estimate, as is the amount of seasonality. The study area had a low density of trees (Appendix
A.). A degree of seasonality in food abundance does, however, certainly exist. In Delhi, 300 km
South of Naina Devi, Gaston (1981) found a marked annual fluctuation in resources, with insect

abundance reaching a peak in August and September, during the monsoon. Seasonality in food
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This study demonstrates an association between early pairing and early breeding.
Correlation, though, does not necessarily imply causation, and it is not possible to conclude that
early pairing per se is advantageous because it results in early breeding (assuming that early
breeding is beneficial for grey tits). It might well be that it is the adults who are pairea, and the
juveniles (Ist-year birds) which are not. Since adultsA tend to breed earlier in the season than
juveniles (Perrins 1965), age alone could explain the observed pattern. Similarly, if females in better
condition tend to pair up early, this alone (i.e. good body condition) may be the reason that they
breed earlier.

Causally, if females are limited by the amount of food available to them, perhaps being
paired allows them to survive the winter with greater nutrient reserves (e.g. for migratory waterfowl:
Bluhm 1988). This might occur if their mates undertook some form of mate care, like access to
preferred feeding sites (willow tit: Lens and Dhondt 1993), increased vigilance, direct provisioning
(c.f. ‘courtship feeding’: Royama 1966), or protection from aggression by conspecifics (Hogstad

1992).

5.3 Time budgets and foraging

Both Gibb (1954) and Felix (1958 in Gibb 1960) report that the proportion of time great tits
spend feeding during the winter is around 75 to 80%. In contrast, this study indicates that the figure
for grey tits is around 85 to 90%. Given the longer winter day-lengths and higher temperatures in
Naina Devi, it is perhaps surprising that grey tits here spend a'larger proportion of their time
foraging over the winter than their European counterparts. If this difference is real, it could mean
one of three things: a. resources are less abundant in Naina Devi over the winter than at, say,
Oxford. b. the available food is of lower quality in Naina Devi. ¢. grey tits in Naina Devi forage

at a lower intensity than great tits in England. Again, while the proportion of tits observed feeding

by Gibb (1954) decreased markedly from December to March (Table 8), in Naina Devi, grey tits

spent similar proportions of time foraging from December to February, and it was only in March
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