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INTRODUCTION 

Sedge Warblers Acrocephalus schoenobaenus breed in western Eurasia 
and winter in Africa south of the Sahara (Vaurie 1959, Moreau 
1972). They occur in marshland especially on migration and in 
winter, when they are less catholic in their habitats than in summer 
(Lack 1971). Recent ringing recoveries reported to the British Trust 
for Ornithology, from Senegal (three), Liberia (one), Sierra Leone 
(one) and Ghana (one), suggest that British breeders winter in West 
Africa, though they have not been widely reported there (Banner-
man 1953, Mackworth-Praed and Grant 1955). Both the spring and 
the autumn migrations require long nights over the Sahara (Moreau 
1961); like other long-distance migrants, Sedge Warblers prepare 
for these flights by accumulating large deposits of body fat (Gladwin 
1963, Fry et al. 1970, Sitters 1972). The extent of fat accumulated by 
them in southern England in autumn led Gladwin to suggest the 
possibility of a single direct flight to the winter quarters, a feat 
comparable to that of the Blackpoll Warbler Dendroica striata crossing 
from New England to the West Indies or Venezuela (Nisbet et al. 
1963). Until now, however, there have been no critical studies of the 
scale of weight gains or the feeding conditions that make them 
possible. 

This paper reports the results of studies extending over three 
autumns (1973-75) a t Radipole Lake, Dorset. Few Sedge Warblers 
breed there, but many from north-west Britain pause on migration; 
intensive ringing has been carried out since 1972 (Pepler and Pepler 
1973, Pepler 1976) and observations have been made simultaneously 
on feeding ecology and the availability of food. Aphids have received 
special study, as they appear to form an important part of the diet 
(Green and Bibby 1973). 

THE STUDY AREA AND METHODS 

Radipole Lake is situated in Weymouth, Dorset, and is about 
74 ha in total area. It is protected from the sea by sluices and 
comprises about 20 ha of fresh water, surrounded by dense fringes 
of reeds Phragmites australis (about 38 ha). Especially away from the 
water and to the northern end of the lake, the reeds are thinner and 
interspersed with various herbs and bushes (about 16 ha). This 
study was carried out in an area of about 15 ha towards the southern 
end of the lake. 
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In each of the three autumns, trapping continued from late July 

to the third week of September. Standard netting sites were used 
throughout, with a small number of others used occasionally. The 
sites were chosen in a representative range of habitats, but the 
majority of Sedge Warblers were caught in the pure reed stands. 
Nets were always open from dawn to the middle of the day and again 
during some evenings, unless weather conditions were unsuitable. 
Detailed records were kept of these variations of effort. All Sedge 
Warblers were ringed (or recorded as retraps), aged as adult or 
first-year, examined for fat and weighed. Weights were taken to the 
nearest o. 1 g on a Pesola spring balance, which was regularly tested 
with standard weights. 

Observations on feeding Sedge Warblers were conducted by 
CJB and REG in the autumn of 1973 and briefly in the other two 
years. Standard methods of counting aphids were devised and these 
were continued by members of the ringing team in the later two 
years. 

RESULTS FROM RINGING 

First-year Sedge Warblers alone were included in the analysis, 
because they considerably outnumbered the adults caught on 
passage. The ringing and retrap data were assembled into 'capture 
calendars' to show the dates of handling and the weights of all 
individuals caught on more than one day (instances of two or more 
captures in one day were not included). It was apparent from these 
tables that some individuals gained substantially in weight during 
their stay, while others changed within the normal range of diurnal 
variation. Those that did not gain weight appeared to be more 
readily caught than those that did; thus, some individuals were 
caught frequently at normal weights, while others were caught once 
or twice at such weights and then evaded capture for many days 
before reappearing at substantially heavier weights. It was clearly 
important to test whether the increasing weight of a Sedge Warbler 
might reduce its chance of being caught and, if so, to compensate 
accordingly. 

The retrap histories of all Sedge Warblers caught more than once 
were separated; for each day, other than the first or last, it was 
noted whether or not the individual was recaught. Individuals 
were assigned to a one-gram weight category for each day, either 
by taking the recorded weight or by linear interpolation between the 
previous and subsequent captures if the bird had not been caught 
in the interim. Thus, the chance of a Sedge Warbler at a given 
weight being caught on a particular day was calculated for a range 
of weights for each of the tiiree separate years. No differences were 
found between the years, so the combined results are presented 
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Fig. I. Capture probabilities (% per day) plotted in relation to weight (in grams) 
of Sedge Warblers Acrocephalus schoenobaenus at Radipole Lake, Dorset. 1973-75 
data are combined. Dotted lines show one standard error. The regression line was 
fitted by eye. Heavy individuals are less likely to be caught than those of normal 

weight 

in fig. 1. The higher weights, which were rarer, are grouped to 
produce samples of an adequate size. 

Clearly, the weight of an individual markedly influenced its 
chances of capture on any one day, falling from about 20% at 
9-10 g to 10% by 13 g, and less than 5% if it weighed more than 
16 g. Thus, any direct analysis would underestimate the number of 
birds which gained appreciable amounts of weight, because they 
would be less likely to be caught than those that did not. Subsequent 
analysis makes allowance for the weight-related capture probabilities 
taken from the regression line fitted to fig. 1. 

WEIGHT GAINS 

Mean weights, corrected for the weight-related capture probabilities, 
were calculated for each day after initial ringing, and then grouped 
where necessary to produce adequate sample sizes. The results for 
the three years are shown separately in fig. 2. The year 1974 
differed markedly from the other two, with a rate of weight gain of 
only 0.05 g per day, compared with 0.40 g per day for 1973 and 
0.55 g per day for 1975. The statistical inferences from these findings 
are presented in the caption to fig. 2. 
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14 Days 

Fig. 2. Mean weight (in grams) of Sedge Warblers Acrocephalus schoenobaenus at 
Radipole Lake, Dorset, plotted in relation to interval in days since ringing. Data 
corrected by weight-related capture probabilities (see text). Weight gains: 1973, 
0.40 ± 0.04 g per day; 1974, 0.05 ± 0.03 g per day; 1975, 0.55 ± 0.07 g per day. 
Rate in 1974 not significantly greater thano. 1973 and 1975 significantly (p<o.ooi) 
greater than 1974 and o. Difference between 1973 and 1975 not significant 

(0.1 > p > 0.05) 

The derivation of these data depends on the validity of the weight-
related capture probability corrections, so an alternative method 
was used for comparison. Rates of change of weight of individuals 
between consecutive captures were calculated. Only those caught 
at least three days apart were included, to reduce the effect of 
diurnal weight changes, which would probably be an overriding 
influence if smaller intervals were used. Birds weighing less than 
13 g were also excluded to eliminate individuals which had not 
started to gain weight (13 g was taken arbitrarily as the minimum 
weight above 'normal'). This latter condition made it impossible 
to consider 1974, when so few birds gained weight that there was an 
inadequate sample of only five. There was little suggestion of rates 
of weight gain varying seasonally, so the data for the complete 1973 
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Fig. 3. Numbers of Sedge Warblers Acrocephalus schoenobaenus caught at Radipole 
Lake, Dorset, in 1973 and in 1975, showing various weight gains (grams per 
day). Individuals have been included only if they were caught at least three days 
apart and with at least one weighing above 13 g. 1974 data are excluded because 
of lack of eligible records. Weight gains: 1973, 0.49 ± 0.02 g per day; 1975, 0.58 
± 0.02 g per day (negative values excluded). 1975 significantly greater than 1973 
(p < 0.01). Differences from regression coefficients (fig. 2) not significant for either 

year 

and 1975 seasons are both presented in fig. 3. In 1975, the mean 
rate of weight gain was 0.58 g per day—significantly more than the 
0.49 g per day found in 1973 (p < 0.01). In both years, a few actually 
lost weight, while the fastest gained over 1.0 g per day; these ex
tremes were most frequent over short periods of time, when diurnal 
changes could have had a marked effect. The mean rates of weight 
gain agree closely with those found by the previous method, thus 
substantiating the validity of applying the correction for weight-
related capture probability. 

DURATION OF STAY 

The number of ringed Sedge Warblers present on each day after 
first capture was estimated, using the weight-related capture 
probabilities on the recorded retraps (i.e. the same initial calculation 
as used to derive fig. 2). All except those ringed on the last day of 
the season could have been caught one day later, but decreasing 
numbers were available to be caught over longer intervals of time; 
appropriate corrections were, therefore, made to each day's data. 
From these figures, the numbers leaving each night after ringing 
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were calculated by subtraction (fig. 4). It should be noted that not 
all of those ringed will have arrived in the previous night; some will 
have evaded capture for one or more days, but, on the other hand, 
some of those that stayed for only a short time will have avoided 
capture altogether. In any year, the proportion of those present 
which left each night appeared to be roughly constant for the first 
few nights; fig. 4 should, therefore, give a good estimation of the 
distribution of durations of stay of individual birds. 

Fig. 4. Estimated durations of stay of Sedge Warblers Acrocephalus schoenobaenus 
at Radipole Lake, Dorset: percentages plotted in relation to length of stay in days 

Again, a clear difference between years emerged. In 1974, 84% 
stayed two days or less, compared with 46% in both 1973 and 1975. 
Thus, not only was there no significant gain of weight in 1974, but 
individuals did not stay so long as in the other two years, which 
were broadly similar to each other in these respects. Using the rates 
of weight gain derived in the previous section, the durations of stay 
required to gain 1.0 g and 5.0 g were calculated for each year and, 
thus, the proportions of birds reaching these weight gain levels were 
estimated. These figures are presented in table 1, which shows that, 
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even in the better years, the majority did not gain much weight: 
only 2.0% in 1973 and 8.0% in 1975 gained more than 5.0 g. 

Table I. Percentages of Sedge Warblers 
Acrocephalus schoenobaenus estimated to have 
made various weight gains at Radipole 

Lake, Dorset 

Weight gain 
=S i . o g 1.1-5.0 g 5.1-io.og 

'973 54 44 = 
1974 100 o o 
1975 40 52 8 

SEASONAL VARIATIONS OF PASSAGE AND WEIGHTS 

There were not enough data to investigate thoroughly the seasonal 
variations of weight changes and duration of stay, though, as 
reported earlier, rates of weight gain were sufficiently variable to 
mask any seasonal changes that might have occurred. As an alterna
tive method of assessment, the weight distribution of all Sedge 
Warblers caught in standard ten-day periods were extracted, 
corrected with the weight-related capture probabilities and adjusted 
for the number of netting days in each period (some days were lost 
because of bad weather or at the start and end of the season). These 
distributions represent the number of bird-days at each weight for 
each period (fig. 5); they were arbitrarily divided into three weight 
categories (see caption). 

The three years were rather similar in the timing of passage, 
with peak numbers present in August (67%, 63% and 67% between 
4th August and 2nd September in 1973, 1974 and 1975 respectively). 
Individuals at or below n . o g were probably largely new arrivals. 
With the exception of notable arrivals during i4th-23rd August 
1975, their numbers were remarkably uniform throughout the first 

Table 2. Percentages of total bird-days of Sedge 
Warblers Acrocephalus schoenobaenus in three weight 
categories, durations of stay and total numbers 

involved each year at Radipole Lake, Dorset 

Heavy ( > 13.0 g) 
Average (11.1-13.0 g) 
Light («S 1 i .og) 

Total bird-days (a) 
Mean stay in days (b) 
Total birds (a/b) 

1973 

14.8 
5°-3 
34-9 

26,340 
3-33 

7»9io 

1974 

11.0 
49.6 
39-4 

i9.37o 
1.96 

9,880 

1975 

16.3 
41.1 
42.6 

27,050 
4-13 

6,550 
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40 days of the season in each year. The numbers of heavy birds 
(those over 13.0 g) tended to be largest in the later periods of peak 
presence, but their proportion in the population was higher at the 
end of the passage. 

In table 2, the proportions of bird-days in each weight category 
are summarised for the three years. This table also shows the total 

Fig. 5. Estimated numbers of Sedge Warblers Acrocephalus schoenobaenus present at 
Radipole Lake, Dorset, in each of three weight groups in standard 10-day periods 
in 1973, 1974 and 1975. Black = 'light' ( < 11.0 g) ; hatched = ''average' (11.1-

13.0 g); white = 'heavy' (gt 13.1 g) 
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numbers of bird-days and individuals estimated to have been 
involved in each year. The year 1974 again differed from the other 
two, with a higher proportion of low weights and a lower proportion 
of high ones than in 1973 or 1975. The total number of bird-days 
was also much lower than in the other two years. O n the other hand, 
by allowing for the average duration of stay, it appears that more 
individuals passed through the area in 1974 than in 1973 or 1975. 
Without knowing about changes in numbers of Sedge Warblers in 
the country as a whole, it is not possible to tell to what extent these 
variations were caused by local factors at Radipole. Clues were, 
however, collected to account for some of the differences between 
the years. 

OBSERVATIONS ON FOOD 

Direct observations by CJB and R E G in August 1973 on the places 
and rates of feeding showed that Sedge Warblers were largely 
confined to reeds and appeared to show a preference for areas 
where these were dense and uniform, usually in standing water or on 
very muddy ground. Although the drier zones supported thinner 
growths of reeds interspersed with a variety of herbaceous plants, 
Sedge Warblers were not commonly seen in these areas; neither 
were they seen to feed in small willows Salix spp, buddleia Buddleja 
davidii and hawthorn Crataegus monogyna, which were locally 
abundant and much favoured by Reed Warblers A. scirpaceus. These 
observed differences of feeding habitat were supported by the 
catching results, with Sedge Warblers being most abundant in the 
nets set in the wettest areas of the reed bed, but Reed Warblers 
commonly being caught in the scrubby areas. 

Table 3 records the results of direct observations of feeding made 
in the preferred stands of reeds growing in water. The Sedge 
Warblers fed from all parts of the plant, with roughly the same 
amount of presumed prey captures (pecks) from the flowers, leaves 
and base areas, the last of which included the lower, dead leaves. 
Pecking rates were often very high: sometimes as many as ten pecks 
would be made at a rate of 2 per second from a single stance. General 
feeding rates shown in the table were lower, partly because of the 
time spent moving, but also because of the precarious reaching 

Table 3. Feeding places and feeding success of 
juvenile Sedge Warblers Acrocephalus schoenobaenus in 
reeds, based on 1,093 seconds of observation at 

Radipole Lake, Dorset, in August 1973 
Flowers Leaves Bases 

% time in area 16.8 47.2 36.0 
Peck rates per sec. 0.52 0.23 0.36 
% of prey captures 29.9 37.7 -32.4 
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required to peck at leaves and flowers while clinging to a nearby 
stem. 

Inspection revealed that the potential food in appropriate places 
consisted almost entirely of the plum-reed aphid Hyalopterus pruni, 
which frequently occurred in hundreds per leaf or flower. Syrphid 
larvae were occasionally found, but the aphids were the only insects 
numerous enough to account for the observed feeding rates. Aphids 
were detected in Sedge Warbler faeces by their soluble coloration, 
though the birds were also found to have eaten small flies and 
beetles. Quantification of the number of aphids in the faecal remains 
was not possible, but direct observations had already confirmed their 
apparent importance. Further observations were, therefore, made 
on the distribution and abundance of aphids, by selecting five stems 
at random within a sampling site and recording the numbers in the 
flower and then on each leaf descending the stem. Numbers were 
estimated on a logarithmic scale of abundance: i-io = i, n - ioo 
= 2, 101-1,000 = 3, and so on. Mean numbers per stem or leaf 
could then be estimated by assigning to each abundance category 
its arithmetic mean value (e.g. 5, 55, 550). Order 4 (1,001-10,000) 
was assigned a value of 2,000, since the maximum number occupying 
a leaf appeared never to exceed 4,000. 

An extensive survey was made in August 1973 to investigate the 
abundance of aphids on reeds growing in different conditions and at 
varying stages of development (table 4). The highest numbers were 
found on plants growing in standing water, with progressively 
fewer in drier areas. The state of development was also found to 
be important, with heaviest infestations before the stem had matured 
and flowered. This relationship between the wetness of the site and 
the abundance of the aphids was also found elsewhere in southern 
England, though it was reversed at Christchurch Harbour (Dorset), 
where the reeds were in brackish water. 

Subsequent counts of aphids were made mostly on the favoured 
areas in standing water, but, even there, large variations in 
abundance were found over small distances. Counts were made at 
5-metre intervals along a transect of 100 metres in an area with 
standing water, taking five stems at each point. This showed up to 

Table 4. Mean numbers of aphids per plant on various sub
strates at Radipole Lake, Dorset, in August 1973. Figures are 
totals on leaves and (in parentheses) on flowers, respectively 

Damp Dry 
Water Mud ground ground 

No flower 1689 (-) 274 (-) 1 (-) o (-) 
Emerging flower 760 (216) 47 (88) 3 (9) o (3) 
Open flower 212 (133) 54 (34) 2 (5) 6 (1) 
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20-fold variation, much of which was due to the stage of develop
ment of the stems. Thus, in the course of the passage of Sedge 
Warblers, different areas reached their peak suitability for aphids at 
slightly different times. This was found to influence the numbers of 
birds caught in individual nets, which tended to reach a peak at the 
same time as the aphids in the adjacent reeds. Local variation makes 
the time of peak aphid abundance difficult to determine, but it was 
estimated to occur at about i5th-25th August in 1973 and 1975, 
much the same time as the peak utilisation of the site by Sedge 
Warblers (fig. 5). Numbers built up steadily over a period of two 
to three weeks from late July, but the decline from the peak seemed 
to be more rapid, with numbers much reduced after the first week 
of September. 

Table 5. Differences in aphid abundance by year at Radipole 
Lake, Dorset. Percentage of leaves with different orders of 

abundance (see text) 
Sample Order of aphid abundance Mean no. 

size 0 1 2 3 4 per leaf 

1973 1385 38.1 3°-7 24-3 6.9 o 53 
1974 1174 99.0 0.8 0.2 o o 0.1 
1975 422 45.0 14.2 17.6 15.4 7.8 252 

Differences between the three years were compared with counts 
made at a selection of random points in the preferred wet areas 
over the period 15th August to 5th September (table 5). The year 
1974 was evidently exceptionally bad for the aphids, which were 
very difficult to find at all and did not occur in any large concentra
tions. This coincided with the lack of weight gains among Sedge 
Warblers and the very short periods of stay already noted. The year 
1975 produced the most spectacular aphid plagues seen during the 
study, and 1973 had fewer. Sedge Warblers clearly reacted to these 
conditions: they gained weight faster and stayed longer in the best 
year, 1975. 

DISCUSSION 

The evidence suggests a strong association between the proportion 
of Sedge Warblers which break their autumn migration at Radipole 
to accumulate appreciable amounts of fat and the abundance of 
aphids on the reeds. Other factors are also likely to be involved. 
Sitters (1972) reported year-to-year variations in the proportions of 
Sedge Warblers attaining high weights at Slapton Ley (Devon) 
and suggested that the occurrence of suitable weather conditions 
for long range migration might be important. No supporting 
evidence was presented, but this idea obviously merits investigation. 

Even when feeding conditions appear to be good, most Sedge 
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Warblers leave within a few days and only small numbers gain 
much weight. Gladwin (1963) assumed that, because some birds 
were known to have put on a substantial quantity of fat at Rye 
Meads, Hertfordshire, most did so. No other authors have estimated 
the proportions of birds that get heavy at different sites. In recent 
years, considerable attention has been focused on Sedge Warblers 
by ringers taking part in the BTO's Acrocephalus enquiry. We have 
studied informal reports produced by ringing groups and talked 
to most of the major ringers of Sedge Warblers in Britain; it appears 
that heavy Sedge Warblers can be found at most sites in autumn, 
but the proportions reported in this paper seem to be confined to 
areas close to the south coast between Cornwall and Kent. The 
situation is confused by the fact that ringed individuals have been 
found to move both east and west along the south coast over short 
periods of time. These birds are possibly looking for suitable feeding 
areas before leaving the country. Ringers have searched in recent 
years for suitable places to catch large numbers of Sedge Warblers, 
but it is evident that the number of such sites is very small. 

The inevitable conclusion is that some Sedge Warblers leave 
Britain in autumn at considerable weights, but that a large pro
portion, if not the majority, must cross into France at weights within 
the normal range. There are many autumn recoveries of British-
ringed Sedge Warblers in north-west France, but few south of about 
45° N in southern France or Iberia (Spencer 1971). This suggests 
that nordi-west France may contain important areas for pre-
migratory fattening. Analysis of ringing recoveries suggests that the 
apparent season of passage is progressively later at more northern 
latitudes across France and southern England. This paradox may be 
explained by the earlier senescence of reeds in hotter southern 
climes, which CJB and REG observed during a tour of western 
France in autumn 1975. If these suggestions are valid, then the 
later the season gets, the longer is the single flight required to take a 
British Sedge Warbler out of Europe. The observation that heavy 
individuals are proportionately more numerous towards the end of 
the passage may reflect this, though of course it also reflects the 
smaller number of new arrivals at the end of the season. The fact 
that adult Sedge Warblers pass through Radipole about two weeks 
earlier than juveniles (Pepler 1976) also suggests that early migration 
may be optimal. 

Comparison between the Sedge Warbler and the closely related 
Reed Warbler is revealing. It appears that Reed Warblers do not 
gain weight in autumn to the same extent (unpublished Radipole 
data and discussions with other ringers) and autumn ringing 
recoveries are few in northern France, but are numerous in Iberia 
(Spencer 1971), though many of the latter result from birds killed 
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by man. Reed Warblers feed largely by catching active insects, 
especially flies (Diptera) in bushes (Green and Davies 1972, Davies 
and Green 1976). Further, they are less attached to marshy areas 
than Sedge Warblers, especially on migration and in winter 
quarters. Thus, Reed Warblers appear to have good prospects of 
finding places to feed as far south as the Mediterranean, and there 
is less indication of individuals overflying southern Europe, as 
Sedge Warblers appear to do. 

If Sedge Warblers were to travel non-stop from southern England 
to sub-Saharan West Africa, this would entail a flight of about 
3,800 km. Pennycuik (1969) suggested 35 km per hour as an approxi
mate flight speed, but Moreau (1961) described a tailwind of some 
16 km per hour blowing for 60% of the time across the Sahara at this 
season. Thus, a ground speed of 40-50 km per hour seems reasonable, 
which suggests a flight time of 76-95 hours. Using Nisbet's (1967) 
results, the departure weights to achieve such flights would be be
tween 17.5 g and 15.7 g, equivalent to between about 7.2 g and 
5.4 g of fat respectively, assuming the fat-free weight of a Sedge 
Warbler to be 10.3 g (Fry et al. 1970). Hence, even in the best 
year, only a small proportion of Sedge Warblers achieved sufficient 
weights to take them non-stop from Radipole Lake to sub-Saharan 
winter quarters, even allowing for the most favourable weather 
conditions on the way. 

The association of the numbers of Sedge Warblers staying for more 
than a few days at Radipole Lake and their rates of weight gain with 
aphid abundance indicates that plentiful and concentrated food 
supplies are important for birds depositing pre-migratory fat. Sedge 
Warblers storing fat at the rates found in this study were increasing 
their energy reserves by about 4.7 kilocalories per day. Their daily 
energy expenditure for free existence can be estimated, from the 
results of Lasiewski and Dawson (1967) and Holmes and Sturges 
(1973), at about 12 kilocalories. Thus, pre-migratory fattening may 
require an increase in daily energy intake of about 40%. Achieving 
such an increase would be particularly difficult if food items were 
dispersed, and increased food intake required the expenditure of 
much additional energy in foraging. Hence, it is not surprising that 
birds use concentrated food sources when preparing for a long 
migration. Some primarily insectivorous species feed on berries 
when depositing fat (Fry et al. 1970, Ferns 1975). Both Reed and 
Sedge Warblers, as well as other birds, are known to exploit dense 
swarms of midges when preparing for spring migration in Africa 
(Fry et al. 1970, Fogden 1972). The rates of weight gain found in the 
good aphid years at Radipole (about 0.5 g per day) were high 
compared with Lake Chad in spring, where Sedge-Warblers largely 
ate midges, and average weight gains were 0.2 g per day. White-
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throats Sylvia communis at Lake Chad ate the berries of the saltbush 
Salvadora persica and average weight gains were 0.6 g per day. Thus, 
reed aphids appear to be a desirable source of food, presumably in 
part because of their high concentration and immobility. They may 
also have a high calorific value, as their diet of phloem sap is rich in 
sugars, most of which are stored in the extended rectum before 
excretion (Dixon 1973). Llewellyn (1972) gave maximum calorific 
values for lime aphids Eucallipterus tiliae of 6.5 kilocalories per gram 
dry weight (stage 4 nymphs). This figure is towards the upper 
limit of calorific values of insects given by Southwood (1972), though 
Rathcke (1968) reported 5.2 kilocalories per gram dry weight for 
pea aphids Acyrthosiphon pisum. The richness of this food supply is 
further illustrated by the fact that, for a period, the study area of 
about 15 ha at Radipole Lake supported up to 600 Sedge Warblers 
in 1973 and 800 in 1975. 

This paper has located gaps in our knowledge of Sedge Warbler 
migration, some of which could be filled if the existing data from 
ringing studies were analysed and published. It would be valuable 
to assemble similar results to those presented here, so that intensity 
and timing of passage, durations of stay and rates of weight gain 
could be compared between sites as well as between years. It is 
suggested that the methods used here (with appropriate modifica
tions for sites covered intermittently) would be appropriate for the 
analysis of many existing data. Further investigations in France and 
farther south are clearly required and will continue. The distribution 
and biology of the plum-reed aphid and the importance of other 
sources of food are also fit subjects for further research: we have 
given them shamefully inadequate attention so far. The present 
study utilised some 12,000 man-hours oi ringing effort, and only 
about 100 man-hours of ecological investigation. We believe that 
such an investment of even 1 % of the man-power of a ringing group 
provides disproportionately handsome dividends. 
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SUMMARY 

Results of three autumns' study (1973-75) of migrating Sedge Warblers Acro-
cephalus schoenobaenus in Dorset showed that some individuals gained appreciably 
in weight and this was found to reduce their chances of capture, so a weight-
related correction was made to the capture probabilities used in this analysis. 
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Individuals gained weight at about half a gram per day in 1973 and 1975, but 
not at all in 1974. Most birds stayed for very short periods: 46%, 84% and 46% 
had left after two days in the three successive years. The plum-reed aphid Hyalop-
terus pruni was found to be an important source of food, and observations on the 
birds' feeding rates are presented. The aphids were most abundant on reeds in 
wet areas and at a stage before flowering, which led to local patchiness of out
breaks during the autumn. The passage of Sedge Warblers and peak abundance 
of aphids were broadly correlated. Aphids were abundant in 1973, very scarce in 
1974 and extremely abundant in 1975. Sedge Warblers stayed longer and gained 
weight faster in the better aphid years. Suitable fattening places in England are 
few and are mainly on the south coast. Even in the best year (1975), less than 
10% of the Sedge Warblers accumulated sufficient fat to take them to sub-
Saharan Africa in a single non-stop flight. Some comparisons are made with the 
migration of Reed Warblers A. scirpaceus and with other species feeding on different 
foods. It is suggested that many ringers could make a valuable contribution by 
analysing and publishing their existing data on the Sedge Warbler. 

REFERENCES 
BANNERMAN, D. A. 1953. The Birds of West and Equatorial Africa. Edinburgh and 

London. 
DAVIES, N. B. and GREEN, R. E. 1976. 'The development and ecological signifi

cance of feeding techniques in the Reed Warbler Acrocephalus scirpaceus''. Anim. 
Behav., 24: 213-229. 

DIXON, A. F. G. 1973. Biology of Aphids. Institute of Biology's Studies in Biology 
No. 44. London. 

FERNS, P. N. 1975. 'Feeding behaviour of autumn passage migrants in north-east 
Portugal'. Ringing and Migration, 1: 3-11. 

FOGDEN, M. P. L. 1972. 'Premigratory dehydration in the Reed Warbler Acro
cephalus scirpaceus and water as a factor limiting migratory range'. Ibis, 114: 
548-552-

FRY, C. H., ASH, J . S. and FERGUSON-LEES, I. J . 1970. 'Spring weights of some 
Palaearctic migrants at Lake Chad'. Ibis, 112: 58-82. 

GLADWIN, T. W. 1963. 'Increases in weights of Acrocephali.' Bird Migration, 2: 
3I9-324-

GREEN, R. E. and DAVIES, N. B. 1972. 'Feeding ecology of Reed and Sedge 
Warblers'. Wicken Fen Group Report, 4 : 8-14. 

and BIBBY, C.J . 1973. 'Sedge Warblers and aphids'. Wicken Fen Group Report, 
5:7-11. 

HOLMES, R. T. and STURGES, F. W. 1973. 'Annual energy expenditure by the 
avifauna of a northern hardwoods ecosystem'. Oikos, 24: 24-29. 

LACK, D. 1971. Ecological Isolation in Birds. Oxford and Edinburgh. 
LASIEWSKI, R. C. and DAWSON, W. R. 1967. 'A re-examination of the relation 

between the standard metabolic rate and body weight in birds'. Condor, 69: 
13-23-

LLEWELLYN, M. 1972. 'The effects of the lime aphid Eucallipterus tiliae L. (Aphidi-
dae) on the growth of the lime TiliaX vulgaris Hayne. 1. Energy requirements 
of the aphid population'. J. Appl. Ecology, 9: 261-282. 

MACKWORTH-PRAED, C. W. and GRANT, C. H. B. 1955. The Birds of North Eastern 
Africa. London, New York and Toronto. 

MOREAU, R. E. 1961. 'Problems of Mediterranean-Saharan migration'. Ibis, 103a: 
373-427-

1972. The Palaearctic-African Bird Migration Systems. London and New York. 



Sedge Warblers and aphids 399 

NISBET, I. C. T. 1967. 'Aerodynamic theories of flight versus physiological theories'. 
Bird-Banding, 38: 306-308. 

, DRURY, W. H. and BAIRD, J . 1963. 'Weight-loss during migration. 1: 
Deposition and consumption of fat by the Blackpoll Warbler Dendroica striata'. 
Bird Banding, 34: 107-138. 

PENNYCUIK, G. J . 1969. 'The mechanics of bird migration'. Ibis, 111: 525-556. 
PEPLER, G. R. M. 1976. 'Autumn passage of Sedge Warblers at Radipole'. 

Radipole, 2: 25-33. 
and PEPLER, P. A. 1973. 'Sedge Warblers and Reed Warblers at Radipole 

in 1972'. Radipole, 1: 11-29. 
RATHCKE, B. 1968. 'Energy utilisation of Acyrthosiphon pisum (Harris) (Hemiptera: 

Aphididae)'. MSc thesis, University of London. 
SITTERS, H. P. 1972. 'An analysis of the ringing data for the Sedge Warbler at 

Slapton Bird Observatory'. Devon Birds, 25: 2-20. 
SOUTHWOOD, T. R. E. 1972. 'The insect/plant relationship—an evolutionary 

perspective'. In H. F. VAN EMDEN (ed.), Insect/Plant Relationships. Symposium of 
the Royal Entomological Society of London No. 6. Oxford and London. 

SPENCER, R. 1971. 'Report on bird-ringing for 1969'. Brit. Birds, 64: 137-186. 
VAURIE, C. 1959. The Birds of the Palearctic Fauna. Vol. I. London. 

C. J. Bibby, 11 Courtenay Close, Wareham, Dorset BH20 4ED. 
R. E. Green, 2 The Arch, Bottisham, Cambridge 
G. R. M. and P. A. Pepler, 106 Clarence Road, Stony Stratford, Milton 
Keynes MKII IJG 


	Sedge Warbler migration and reed aphids
	Introduction
	The study area and methods
	Results from ninging
	Weight gains
	Duration of stay
	Seasonal variations of passage and weights
	Observations on food
	Discussion
	Acknowledgements
	Summary
	References




