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Abstract: In Africa, birds inhabiting forested regions are less seasonal in their activities than those from open 
areas. In order to study annual cycles in forest regions of South western Nigeria, West African Thrushes (Turdus 
pelios) were mist-netted and banded during the last two weeks of each month. The nest is a cup-shaped structure 
built out of grasses, herbs, weeds, roots and earth laid out in a clockwise manner. Only the nesting tree and feed-
ing sites were defended during the breeding period. The clutch size was 2.69 ± 0.20 eggs with a mean incubation 
period of 14.11 ± 0.26 days. The mean nestling period was 15 ± 1.00 days. The nestlings were fed on a variety of 
plant and animal matter, of which grass seeds and insects were predominant. Moult was found to be protracted 
with a population moult period of 194 days and a much shorter individual moult period. Moult and breeding 
periods were spread out: moult period dovetailed into the breeding period. The birds were found to gain weight 
during the period but they attained their maximum weight in August after the moult period. The lowest weight 
was recorded in February, during the peak of the dry season, when food availability was lower. Rev. Biol. Trop. 
53(1-2): 239-247. Epub 2005 Jun 24.
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Birds in the forested regions of tropi-
cal Africa are not as seasonally distinct in 
their breeding and moult characteristics as 
their counterparts in the non-forested savan-
na regions (Sinclair 1978, Akinpelu 1992). 
Several species are known to make seasonal 
movements in relation to rainfall (Elgood et 
al. 1973). However, there are evidences that 
birds inhabiting the forested regions do exhibit 
seasonality in most of their activities albeit 
less clearly (Thompson 1988, 1989, Akinpelu 
1992, Akinpelu and Oyedipe 2004).

The raising of a family is a yearly occupa-
tion for most adult birds and the biological aim 
is ultimately to replace each old adult with a 
young one (Rand 1967). However, much of the 
breeding cycles differ from species to species 
but are all in concert with the local seasons, 
so that the young are raised during periods 
of favourable climate when food supply is 
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not limited and the young birds have the best 
opportunity to survive.

Replacement of old feathers through moult 
is an adaptive affair and it occurs once in a 
year. In most bird species moult proceeds 
gradually with a few at a time so that at no time 
will a bird be found devoid of feathers. While 
moulting, birds will still be able to carry out 
their normal activities (Payne 1980, Aidley and 
Wilkinson 1987, Akinpelu 1994b).

A more critical period for birds is the breed-
ing and nesting season because a lot of energy 
is expended and therefore, the timing of moult 
has to be such that the normal activities of the 
bird are not adversely affected. Where there is 
an overlap of moult and breeding cycles, the 
period of moult is rather prolonged with few 
feathers being shed at a time as opposed to a 
much more rapid period of moult in non-breed-
ing forms (Rand 1967, Akinpelu, 1994b). This 
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paper examines the annual cycles of the West 
African Thrush Turdus pelios and at the same 
time extends the range of species investigated 
in the forest regions of South western Nigeria.

MATERIAL AND METHODS

In order to obtain quantitative data on the 
annual cycles, the birds were mist-netted dur-
ing the last two weeks of each month. Birds 
caught were banded, weighed (to the nearest 
0.1g using a 50g or 100g spring balance), clas-
sified as an adult or juvenile (on plumage, bill 
and iris colour). Moult of primary feathers of 
adults was scored from 0 (all old feathers) to 
50 (all new feathers) using conventional nota-
tion (Ashmole 1962). Estimates of moult were 
made from the comparison of moult scores 
from recaptures of marked individuals during 
the process of active moult (Craig 1983). The 
rate of moult was calculated as the change in 
moult score divided by the number of days 
elapsed between recaptures and the duration of 
moult as the reciprocal of this rate multiplied 
by 50 (maximum score for a bird with ten pri-
maries). The birds were released at the point 
of capture and a total of 51 birds, including 
recaptures, were examined.

Unfortunately, the recapture rate of West 
African Thrush in this study was very low, 
hence the moult parameters estimated for indi-
vidual birds was small. Moult calculated from 
population data involved the primary moult 
scores of all adult individuals caught and 
plotted against the number of days since the 
beginning of the year, i.e., January 1 and 
the regression calculated so as to provide a 
supplementary approach. Regression analysis 
of population moult scores offered a useful 
tool to support estimates derived from recap-
tures of actively moulting individuals and had 
been widely used in analysis of moult data. 
(Tidemann and Woinarski 1994).

Details of nest structure and dimensions 
were recorded within the study area. All nests 
containing eggs and those already abandoned 
were inspected daily in order to record the fate 

of clutches, determine hatching periods, weight 
of nestlings and nestling mortality. Weights 
were taken with spring balance.

Seasonal changes in the weight of the birds 
and gonadal lengths were monitored in a small 
sample of the birds collected during the last 
week of each month. Specimens were deposit-
ed in the avian collection of the Natural History 
Museum and Zoology Department Museum 
Unit, Obafemi Awolowo University, Ile-Ife.

RESULTS

The birds were frequently seen on grass 
lawns during the rainy season (April-October) 
which was invariably the breeding season. 
Courtship display was characterised by the 
production of loud, pleasant, piping calls which 
lasted for 4 - 5s after which responses from 
others on nearby shrubs and trees became 
evident. This was then followed by pair forma-
tion after which each pair constantly flew from 
one branch to another on a tree. The pair then 
flew vertically upwards, descended together 
and then flew off horizontally disappearing 
into the undergrowth. The call was also used 
to advertise the birds territory and in chasing 
male intruders.

Nest building period commenced in April 
and lasted until July. Since it was difficult to 
differentiate between the sexes of the birds, 
only one of the birds was responsible for ini-
tiating nest building. However, subsequent 
nest building activities were a cooperative 
behaviour of the pair. The nest was a deep 
cup of grasses, herbs or weeds and roots laid 
down in a clockwise manner. The roots of the 
herbs and grasses formed the base and lower 
part of the cup, while the grass and herb heads 
formed the upper part. The soil and mud still 
attached to the roots of these plants were used 
in plastering them together so that the base of 
the nest now had a relatively solid structure. 
The inner part of the cup was lined with fine 
plant materials. For 18 nests examined a mean 
height of 72.78 ± 1.31 mm and a mean outer 
diameter of 124.22 ± 1.78 mm were obtained. 
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The cup-shaped depression had a mean diam-
eter of 77.00 ± 1.39 mm and a mean depth of 
40.28 ± 0.90 mm. The mean height of the solid 
base was 31.28 ± 0.59 mm (Table 1). The nests 
were usually located on thick tree branches 
with relatively flat surfaces and on suitable 
almost inaccessible flat areas on nearby build-
ings at a height of between 6.10 to 7.62 m 
above the ground.

Figure 1 shows the seasonal variation in 
the gonad size of both male and female Turdus 
pelios. The data suggested that females were in 
breeding condition during a three to four month 
period towards the end of the rains, i.e., from late 
August to late November. Males showed peaks 
of breeding activity in August and December 
for the species. Intra-and inter-clutch variation 

in the shape of the eggs were not observed. The 
eggs were usually pale greenish blue, spotted 
and blotched with brown lavender markings 
especially at the larger blunt end of the oval-
shaped eggs. The clutch size usually ranged 
between 2-3 eggs with a mean of 2.69 ± 0.20 
eggs for 43 eggs examined. A clutch size of 
3 eggs accounted for 76.7% of the total. Egg 
length varied between 25.90 - 28.30 mm with 
a mean at 27.13 ± 0.01 mm, the egg width 
ranged from 17.80 - 20.00 mm with a mean 
at 18.64 ± 0.01 mm and the egg weight varied 
from 3.02 - 4.27g with a mean at 3.24 ± 0.05 g. 
The eggs were always laid early in the morn-
ing before 08.00 hr, three to five days after 
the nest was completed at an interval of 24 hr. 
Incubation started in most cases when the last 

TABLE 1
Dimensions (mm) of eighteen nests of Turdus  pelios

Site Location Mean ± S.E.
Height Top to bottom 72.78 ± 1.31

Base of depression to base of nest 31.28 ± 0.59
Diameter Outer 124.22 ± 1.78

Inner depression 77.00 ± 1.39

Depth Depression 40.28 ± 0.90

Fig. 1. Seasonal variation in gonad size of adult Turdus pelios (Figures represent number of birds examined per month).
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but one egg in a clutch had been laid. Only one 
of the parents, supposedly the female, incu-
bated and the male was seldom seen near the 
nest during incubation. The mean incubation 
period for nine nests was found to be 14.11 ± 
0.26 days.

The eggs hatched synchronously with 
the chicks emerging within the space of two 
hours and the newly hatched were dark, pink-
skinned and naked. At three days the eye slits 
had formed and the pterylae were visible as 
dark patches. By the 5th day the eyes were 
open and the shafts of the primaries were 
about 3-4 mm long.

The growth pattern of four broods of 2 
nestlings and four broods of 3 nestlings in 
which the weights of the young were recorded 
from hatching date to date of departure from 
the nest are shown in Figs. 2 and 3. The nest-
ling weights showed the typical sigmoid curve. 
In the four broods of two nestling (Fig. 2), on 
hatching the chicks weighed approximately 

2.8 g. From days 1 to 3 daily increments of 
growth averaged 4.85 g but by day 9 weight 
gained accelerated to as much as nearly 49.8g. 
Maximum weight was attained by about day 
15 and the heaviest nestling weight was 56 g, 
which was 18% more than adult weight (X

_   
= 

45.9 g; n = 54). Within broods of two or three 
nestlings, the first-hatched sibling was heavier 
than second-hatched. There was no significant 
difference in the mean rate of growth observed 

Fig. 2. Growth to age 15 days of four broods of two 
nestlings each of Turdus pelios (a = 1st hatched, b = 2nd 
hatched).

Fig. 3. Growth to age 15 days of four broods of three 
nestlings each of Turdus pelios (a = 1st hatched, b = 2nd 
hatched, c = 3rd hatched; --- = diet).
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in both broods (t =2.3; P > 0.05, d.f. = 7). The 
nestling period was 15 ± 1 days. During this 
time the nestlings were generally confined to 
the nest where they were fed by the parent.

Twenty-six food items consisting of fruits, 
grass, seeds, insects and spiders were identi-
fied in the crops and on seven occasions in the 
gizzards of dead West African thrush nestlings 
(Table 2). Plant matter accounted for 63.5% of 
the total food items out of which grass seeds 
formed 54.5% of the plant items. The insects 
(Hexapoda) formed the major bulk of the animal 
matter (71%). Numerically, the most impor-
tant of these were Orthoptera, Coleoptera and 
Isoptera which accounted for 72 (i.e., 63%) out 
of a total of 114 insects (Table 3 and Fig. 4).

Parents collected faecal sacs after a feed 
and dropped them in flight after which bill 
wiping followed. The number of faecal sacs 
increased as the young grew older and then 
decreased again just before they left the nest. 
On eight occasions the distance faecal sacs 
were carried varied between 24.6 and 33.5 m 
with a mean at 28.8 ± 1.20 m.

Only one nest containing three chicks was 
lost when the tree branch broke during a heavy 
storm. It was observed that nestling mortal-
ity, one per brood, occurred where there were 
more than two chicks in the brood and nestling 
mortality was 16.3% in the 18 nests monitored. 
On two different occasions two parents were 
seen feeding a chick five and eights days after 

TABLE 2
The crop/gizzard content of eighteen Turdus pelios nestlings  

Species Family Part utilized 

Plants:

Malpighia erecta Malpighiaceae Fruit (Berry) Mesocarp
Eugenia uniflora Myrtaceae Fruit (Berry) Mesocarp
Ixora coccinea Rubiaceae Fruit (Berry) Mesocarp

Acalypha claoxyloides Euphorbiaceae Seed
Axonopus compressus Gramineae Seed

Cynodon sp. Gramineae Seed
Eleusine indica Gramineae Seed

Pennisetum subangustum Gramineae Seed
Rottboellia cochinchinensis Gramineae Seed

Setaria sp. Gramineae Seed 

Animals:

Libyodrilus violaceus Eudrilidae (Earthworm) Fragments
Pachybolus ligulatus Pachybolidae (Millipede) Fragments
Aiolopus thalassinus Acrididae (Grasshopper) Fragments
Acrotylus blondeli Acrididae (Grasshopper) Fragments

Heteropterus thoracica Acrididae (Grasshopper) Fragments
Oedaleus nigeriensis Acrididae (Grasshopper) Fragments
Paracinema luculenta Acrididae (Grasshopper) Fragments
Gryllotalpa africana Gryllotalpidae Whole/fragments

Macrotermes subhyalinus Termitinae Whole
Trinervitermes geminatus Termitinae Whole

Mellodon downer Cerambycidae (Beetle) Whole/Fragments
Ceropleus sp. Cerambycidae (Beetle) Whole/Fragments

Unidentified Coleopteran Scarabaeidae Whole/Fragments
Unidentified Lepidopteran Larvae Whole

Toriana variata Araneidae Whole
Unidentified Spiders Araneidae Whole 
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leaving the nest. One of these same chicks was 
seen feeding on its own seven days later at 
about 760 m from the nest it was raised.

The shedding of the innermost primary (P1) 
initiates the sequence of adult wing moult which 
was descendent and symmetrical. Secondary 
moult commenced at the outermost secondary 
(S1) after the third primary (P3) had complet-
ed growth. The primary moult was completed 
before all the secondaries were replaced.

Figure 5 shows the result of individual 
moult score plotted against date and the regres-
sion equation for estimating the duration of 
moult in an individual within the population is 
y = 0.253x - 9.34b, calculated by the method 
of least squares from the data presented in 
Fig.5, and where y is the primary moult score 
and x the days elapsed since 1 January. The 
beginning of moult was taken as 1 January for 
calculation purposes, but the estimated start 

of moult shown by the regression 
line is 6 February. The period of 
moult for adult population began 
on 6 February and was completed 
on 18 August indicating a popula-
tion moult period of 194 days. 
The scattergram of primary moult 
score of retrapped individuals sug-
gested a moult period of about five 
months for individuals.

Since sexes are morpholog-
ically alike the weight of both 
males and females were taken 
together. Mean monthly weights 
varied from 42.80 ± 0.75 to 49.6 
± 1.00g. Lower weights were 
recorded in January, February 
and December with the lowest 

in February. The weights gradually increased 
from March to August when it reached its peak. 
Although there was a steady decline in weights 
from August to November, the weights still 
remained as high as 47.4g.

DISCUSSION

Seasonal breeding activities in birds 
reported by several researchers (Payne 1980, 
Wilkinson 1983, Thompson 1989, Akinpelu 
1994b) have found to be timed so that the young 
are raised during the period of food abundance. 
The West African Thrush is no exception to 
this observation in Ile-Ife. Although nesting 
building activities took place between April 
and July, i.e. a period of heavy rainfall, actual 
breeding portrayed by increased gonadal activi-
ties occurred between August and November 

TABLE 3
The number and percentage composition of different food items in the crops 

and gizzards of eighteen Turdus pelios nestlings

Plants Animals

Gramineae Myrtaceae Malpighiaceae Rubiaceae Annelida Hexapoda Diplopoda Araneida

Number 108 33 48 9 9 81 6 18

% 34.62 10.58 15.38 2.88 2.88 25.96 1.92 5.77

Fig. 4. Animal diet of the nestlings of Turdus pelios. Figures in brackets 
represent total individuals counted.
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Fig. 5. Primary moult score of Turdus pelios,  o––o  represents line of 
regression.

when more chicks hatched. This period coin-
cided with the latter part of the wet season 
and the early part of the dry season thereby 
ensuring availability of mature seeds, fruits 
and an array of insect life (Akinpelu 1994a). 
The availability of these food sources ensures 
that enough protein reserve was built up (Jones 
and Ward 1976) for the production of eggs and 
rearing of the young.

Snow and Lill (1974) suggested that small 
nests with easily fed broods were built by birds 
as a result of predation but it seemed likely that 
a low clutch size permitted only a small nest 
and not the other way round. This seemed justi-
fiable since no significant difference was found 
in the clutch size of those that nested in nearby 
buildings and trees close to human habitation 
and those that nested in forest trees. A similar 
situation was observed by Akinpelu (1994a), in 
Lonchura cucullata who suggested that it was a 
devise against predation to nest close to human 
habitation. West African Thrush laid between 
two to three eggs per clutch with three eggs per 
clutch having a higher frequency. However, 
higher hatching and fledging successes were 
found in two-egg clutches. The incubation 
and nestling periods were of short duration 
which ensured that the young reached fledging 
stage within the shortest possible period. The 

short duration may also be an adaptive 
device against predation since the nest 
were open cup-shaped structures.

Nestlings were fed on diets con-
sisting of fruits, grass seeds, insects, 
spiders, earthworms and millipedes. 
Plant matter accounted for the bulk of 
the total food items and grass seeds 
formed more than half of the plant 
items. The insects formed the major 
bulk of animal matter and numerically 
important ones were the Orthoptera, 
Coleoptera and Isoptera which 
accounted for almost two-thirds of the 
insects. The presence of these groups 
of animals suggested that foraging was 
more frequent on the ground than in 
the air. This observation buttressed the 

fact that the birds were poor fliers that would 
find it rather difficult to capture prey in flight.

Dean (1978) considered moult as a severe 
energy draining process that could be under-
gone before breeding. This was observed to 
be the case in West African Thrush where the 
protracted moult dovetailed into the breeding 
season. Moult began just before the wet season 
and was completed by the time when food 
resources were still abundant. The terminal 
portion of moult gradually merged into the 
breeding period. This period also coincided 
with the time the birds were heaviest during the 
year. Wilkinson (1983) and Akinpelu (1997) 
suggested that regression analysis of popula-
tion moult could bring about a longer moult 
duration as opposed to the retrap data of 
individual birds. This was found to be case 
in that individual moult period deduced from 
few retrapped individuals was shorter than the 
estimated population moult period of seven 
months for the West African Thrush.

Body weight showed a unimodal pattern 
with a peak in August after which a gradual 
decline in weight was recorded. Moult started 
at a time when there was a gradual gain in 
weight and ended before maximum weight 
was attained. The lowest weight was recorded 
in February, a period coinciding with peak of 
the dry season, when food resources were less 
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available. Shortly after moulting period the 
weights remained high until August thereby 
merging into the breeding season. This observa-
tion was consistent with the findings from other 
studies (Fogden 1972, Akinpelu 1994a). From 
February to August, which was the period of 
moult, substantial weight gains were recorded 
thereby confirming the observation of Craig 
and Manson (1979) that in some cases birds 
undergoing moulting could gain weight.
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RESUMEN

El nido del tordo africano occidental es una estructura 
en forma de copa construida con pastos, hierbas, malezas, 
raíces y tierra,  proyectado en el sentido de las manecillas 
del reloj. Solamente el árbol con el nido y los sitios de 
alimentación son defendidos durante la crianza. El tamaño 
de la nidada fue 2.69 ± 0.20 huevos con un periodo de incu-
bación de 14.11 ± 0.26 días. El periodo promedio de cría 
fue de 15 ± 1.00 días. Los polluelos fueron alimentados con 
una variedad de material animal y vegetal, predominando 
las semillas de pasto y los insectos. La muda del plumaje 
alar es prolongada, con un período poblacional de muda de 
194 días y un periodo individual mucho menor. La muda y 
crianza son tan prolongados que se empalman con el perio-
do de crianza. Las aves ganaron peso durante el periodo 
pero alcanzaron su peso máximo en agosto, después del 
periodo de muda. El peso más bajo fue el de febrero, lo 
que coincide con el pico de la estación seca, cuando los 
recursos alimenticios son escasos. 

Palabras clave: Turdus pelios, ecología, nido, polluelos, 
tamaño gonadal, tamaño de nidada, muda de plumaje alar, 
tamaño corporal, Nigeria.
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