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INTRODUCTICH

Of the four species of bishop birds that occur in Mole National Park,
Ghana, the two smaller ones, Yellow-crowned Bishop Euplectes afer and Red
Blshop E. orix, were su;fflciently comoon for me to make a detailed study
during a visit in July and August 1975, That is the middle of the wet
season, and I have added further informaticon collected during the same
season in 1974 and 1976, Both species make an early rains migration (Jones &
Ward 1977) and some birds were probably on passage during the study,

Prenuptial moult of bishops in Nigeria has been discussed by Fry (1870)
and in Rhodesia by Brooke {(1966). Few data have been published about E. afer
and information on weight is rather fragmentary (e.g. Britton & Dowsett 1969
Fry 1970, Day 1975, Grelg-Smith & Davidson 1977),

METHODS

Birds were mist-netted whilst feeding on weed grasses in disturbed
vegetation around park headquarters (09C15'N,01051'W) and fitted with colour
rings. The feeding area was 400 m away fram a marsh in which many of these
birds subsequently nested. Some birds were also netted in this marsh, and in
the surrounding wooded savanns, Weights were measured with a Pesols spring
balmce accurate to 0.1 gms. 'The length of wing, tail, tarsus and exposed
ciimen were measured for each bird.

Body moult was recorded separately for upperparts, underparts and head
on a scale of four : (1) predominantly old feathers; (2) approximately half
new feathers; (3) predominantly new feathers; mnd (4) moult complete. For
analysis the three body zones were sumred, giving a maxienm moult score of
12, On capture I was wmable to distinguish males in non—breeding plunage
from females; although some were subsequently sexed by size, these have not
been analysed for fear of bilas by separating only the larger non-hreeding =
males.

Information on food and feeding was collected by direct observaticn of
feeding flocks, and some sanples were taken by dissecticn of the giuzard and
crop of birds netted in feeding flocks,

f
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WEIGHT AND DIMENSICNS

Weights and dimensions are listed in Table 1. In each specles, males
and females differ sipnificantly in weight, wing lenth and tail length
(Student's t-test, all P < 0,001), and tarsal length (both P < 0.05).

E. afer males average 10.5% larger than females in weight and 3% larger in
wing length; likewise E. orix males are 11% and 3.5% larger than females,

- This is close to the ICE sexual dimorphism in weight found by Fry (1970) for
Nigerian E, orix. Neither species is sexually dimorphic in bill length,

Tablé 1 FEuplectes weights and dimensions, Mole National Park, 1874 and
1975. Each value is the mean * 1 Standard Error

n  WEIGHT (gms) WING (mm) TAIL (mu) TARSUS (mm) BEAX (mm)

E, afer & 81 14.7:0.30  58.0:20.15 32.1:0,15 16.620.14 11.8:0.09
" o] 44 13,920,189 5G.1+0.20 30.140.31 16,0£0.18 12.0:0,09

17.0:0,18  62.7:0.27 35.7:0.45 18.220.22  12.0:0,28
15, 50,49 58,1:0,65 31,9:0.57 17.4+0.31 11.8:0.22

E. orix ¢

" ?

58

E. orix is sipnificantly heavier and has a longer wing, tail and
tarsus than E, afer (all P < 0.001), with differences of between 11% (mean
weight) and 6.5% (mean wing length). There is no difference in the bill
length of the two species, 'The weights are very similar to those given by
Fry (1970) for Mole and Zaria, Nigeria (11010'N,07C40'E).

WEIGT CHANGES

Figs. 1 and 2 show the daily weipght fluctuations of E, afer and E. orix.
Males of each spevies gained weighl during the day, which is substantiated by
four E. afer recaptwed on different days. E. afer miles gain weight.in the
early morning, fall at noon, and increase again during the afterncon: their
aftemoon weight ‘increase (4.5%) is greater than the prior decrease (2.6%).
Similarly, E. orix males gain weight in the late aftevnoon by 5.5%. E. afer
females gained \kmghl early in the morning, but thereafter did not change,
nor did female E. orix show any significant weight changes. Three female
B, afer decreased in welght during the day (but as they were same—dry recap-
tures their weight loss reflects lost feeding.time and 1 discount the values),
and one female gained weight. Weiphts of 1. orix netted at Mole in July and
August 1977 (P Fisher pers. comm. ) show the sare pattern of late -afternoon
weight gain in-males and no change in femnles.
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To assess seascnal welght changes it is necessary to exclude any varia-
tion due to daily weight change. Consequently, weights have been standardi-
sed to the midday level (1200- 1400 GBMT) by the addition or subtraction of
the mean percentage differences. E. afer males (Fig. 3) lost weight signifi-
cantly during July 1975 and the first half of August 1974, Similarly,

E. afer femnles (Fig. 4) lost weight in July 1975 and early August 1974.

Four of the five recaptured E. afer males decreased, with adjusted weight
losses of wp to 14.1% in 11 days, In different individuals weight losses
varied between 0.41 grs/day and 0.15 gms/day, A single recaptured E, afer
female lost 6.3% in four days or 0.23 gns/day. Neither sex of E, afer lost
welght during July 1974, and no significant seasonal weight changes were
detected for either male or female E. orix. Ward (1965) shows an early rains
weight loss in both sexes of the weaver Quelea quelea.

There was no correlation between weight and prenuptial body mowlt score
in males of either species.
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Figure 1. Daily weight variation of E. afer males @ and females O in

Mole National Park, Ghana in July and August 1974 and 1975, per
two-hour period. Each point is the mean + 1 Standard Error;
nutbers are sample sizes. Significant changes (Student's t~test):
wale: morning gain t = 2.48 P < 0.05; noon loss t = 3.92

P < 0.001; afternoon gain t = 5,81 P < 0.001; female: morning
gain t = 2,41 P < 0,05, .

PHENUPTIAL BOLY MOULT

Males in prenuptial moult change from streaked brown non=breeding plum-
age to bright red and black (E. orix) or yellow and black {E. afer) breeding
plumge, The beak changes from hom-coloured to black during the moult
period, Only body tracts are moulted: no wing or tail moult was noted
during the study, and females do not widergo a prenuptial moult,
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Daily weight variation of E. orix males e and females 0O
legend as in Fig, 1. Significant change (Student's t-test):
male: afternoon gain t = 2,43 P < 0,06
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Figure 3 ' Seasonal weight changes of F. afer males in 1974 e and 1975

0 . Weights are adjusted for daily weight variation (see
text). Solid lines are recaptures. Correlation coefficients:
August 1974 b = -0,184 P < 0.05; July 1975 b = -0.072

P <0.08.
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Figure 4 Seasonal welght changes of E. afer famles. Legend as in Fig, 3.
Correlation coefficients: August 1974 b = -0.141 P < 0,001;
Juiy 1973 b = -0.136 P < 0.0L.

Moult scores are plotted in Fig. S5 (E, afer) and Fig. 6 (E. orix) and
the results from 1973 are sumarvised in Table 2, Moult in the population
wis estimated from the population means, assuming linearity., In 1975,

E. afer moult started in mid-June and finished at the end of July, whilst -
E. orix moult lasted fram the end of June to the third week of August.
Linear extrapolation from the date of first conpleted moult indicates that
the earliest individuals of both species began moult at the end of May/
beginning of June. In both species, moult begins with the wunderparts,
followed & week later by the upperparts end head. Moult is first completed
on the head, with the upperparts and underparts finishing about two days
later,

In 1876 (A, H. Cuthbert pers. comm, ), E. afer moult timing was similar
to 1975, but E. orix moult was a forinight ear@ier than in 1975, OfFf two
E. orix ringed in 1975 and recaptured in 1876, one was also two weeks more
advanced, bur the other had similar timing. A single E. afer recaptured in
1976 also indicates similar timing in both years. Limited data from 1974
indicate that E, afer moult was a fortnight earlier than in 1975, but that
E. orix had similar timing,
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Table 2 Summary of Euplectes male prenuptial moult, Mole National Park, 1975

Estimated Estimated First Last Individual
duration duration conpleted moult variation
(population) (recaptures) moult started _of timing
E. afer - 45 days 36, 44 & 16 July 21 July 7 weeks
44 days
E. orix 52 days 37 days 19 July 28 July 8 weeks

1 12
12 ) fngn)
Moult
Score o
6-
. [ Je) ]
| 2 24 3
L i 2 T * ll3 1
10 July 20 30 August 10

Figure 3  Prenuptial body moult of male E. afer in 1974 © 1975 @ apd

.

1976 © . Solid lines are 1975 recaptures, and dashed lines
are birds ringed in 1975 and recaplured in 1976. Numbers against

scores of O and 12 are sanple sizes - these bave been amitted
from the analysis.
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Figure 6 Prenmuptial body moult of male E. orix. Legend as in Fip. 5.

FO0D AND FEEDING

Both bishop birds joined large mixed species feeding flocks of
'finches' composed mainly of firefinches Lagonosticta senegala, L. rufopicta,
waxbills Estrilda ceerulescens, E. melpoda, cordon-bleus E. bengala,
canaries Setinus mozambicus and a few of the large bishops Euplectes
macrourus and canaries S. gularis. These flocks were feeding on the seeds of
abundant weeds and grasses in areas of disturbed vegetation arowmd human
habitation. Sometimes E. afer and E. orix fomed single-species flocks { ¢ of
57 ohservations). When a mixed flock was distwrbed, each bishop species -
dispersed on its own, whilst estrildine finches dispersed as mixed ELoups.
Woodnll (1971) noted a definite leader (a male in breeding plumage) in a

feeding flock of F. orix.

Table 3 Lists the plant species from which bishops were seen to liake
seeds.  Sporobolus pyramidalis and Hyperthelia dissoluta are tall grasses
{2-2.5 m higih when fruiting) ang generally form monospecific stands, while
the other species seldom grow taller than 1 m and grow in mixed stands.
Eight gizzard samples were taken on 21 July 1975 (two males and two females
ench of ¥, afer and E.  orix, all with enlarged gonads), and all contained
Brachiaria lata seeds. All E. afer and one male and two female E, orix
gizzards contained Dlgtmia cilinris, and one male and one lemale E, afer
contained Tridax procumbens. No gizzards contained insect remains,
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Table 3 Food plants of bishops in Mole National Park,
July and Avgust 1975

Gramineae (grasses)

Brachiaria brachylopha Dactyloctenium acgyptium
B, Jjubata Digitaria ciliaris

B. lata Hyperthelia disscluta
Cymbopogon sp. Sporcbolus pyramidalis

Cyperaceae (sedges)

Cyperus dilatatus Mariscus alternifolius
Herbs 7
Boerhavia diffusa . Tridax procurbens
_B. erecta

Both sexes of E. afer and of E. orix fed on all the species listed.

Four feeding methods were noted for both bishops. When feeding on
small plants, birds perched on the stem wntil the inflorescence bent to the
horizontal end could be reached whilé the bird was perched wpright, a method
gescribed by Woodall (1971). When the stem bent double under the welght of
the bird, seeds were taken while the bird was hanging head downwards. Birds
also perched on an adjacent stem to reach an inflorescence. Seeds of the
larger grasses were taken by climbing vertically up the stem fo the
inflorescence. These methods are typical of those described by Skead (1975)
for estrildine finches. ‘ i

Teeding sctivity can be gauged by the mumber of birds netted throughout
the day (Evans 1866), To reduce bias I standardised the number of drives per
2-hour period and the net length. The results are shown in Table 4. Both
E. afer and E, orix showed highly significant diwrnal variation in the time
of capture, and they fed mainly in the moming and late afternoon. I found
no sexual difference in feeding times nor any interspecific difference in
feeding periods. )

| DISCUSSTON

The 1975 moult duration was about the same as Fry (1970) found for
E. orix in northern Nigeria (6~ 7 wecks), where however moult started
earlier, in the first week of May, - The_:}synqllmny I detectéd confo_msrwith
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Table 4 Nwubers of E, afer and E. orix netted per two-hour periods
from feeding flocks

Hiw, GMT 0801-100 1001-1200 12011400 1401-1600  1601-1800
E. afer & 22 7 3 4 22
2 9 5 1 2 7
" total 31 12 1 <] 29
E. orix & & 0 2 14
Q 1 2 2 2 2
" total 7 2 3 4 16

Nerting effort from 0B00-0800 (MF was lLight and has been omitted., Signifi-
cant differences between time-periods: E. afer X* = 42,71 P < 0.001;
E. orix X = 25.66 P < 0.001.

other findings: two months in E. orix (Skead 1990) and at least five weeks
in E. pigroventris (Moreau & Moreau 1938). Brooke (1966) and Woodall (1971)
suggested that the timing of moult and breeding in E. orix is influenced by
rainfall and its consequent effect on vegetation growth. Similarly, Whybrow
{1950) recorded delayed breeding by E. hordeacen in drought conditions. At
Mole, although some rain falls in April, heavy rains do noi start until June
(Maze 1970). The moult data suggest that most E. afer start moulting in mid
June and most E, orix in late June. Jones & Ward (1977) have shown that at
Maiduguri, northem Nigeria, these small bishops migrate south at the start
of the rains; ‘at Mole they became more abundant at the beginning of July
1975, suggesting arrival with an early-rains migration (but see Elgood, Fry &
Dowseti 1973). Unfortunately, information on seasonal changes in bishop
nubers at Mole has not been collected (see Greig-Smith 1977). Whilst the
start of the rains and the consequent food shortage (see Ward 1965) influence
migration and probably moult (Jones & Ward 1976) and lead to an onset of
gametogenesis (Immelmann 1970) in related species and presumably bishops, it
seems unlikely that subsequent razinfall and vegetation growth in the breeding
area will have influenced the timing of moult and breeding, since the birds
are absent on migration for much of this period. Jones & Ward (1876) suggest
that not only does individual body condition influence breading time in the
weaver Quelea quelea, but also that preparatory changes such as prenuptial
moult are under endogenous control, That would accomt for the great
asynchrony of moult in the present study. . The differences in the timing of
moulf, in different years may be related to the timing of the onset of the -
raing: for example, the rains in 1974 were later than in 1875, so0 were

E, afer moult and weight loss. : :
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The causes of the pattermn of weight changes ‘are not clear. The
seasonal welght losses in E. afer may be due to the loss of migratory fat
reserves- (Jones & Ward 1977) after return to the breeding grounds. Alter-
natively it may be dus to a change in foraging behaviour resulting in less
food storage in the crop once breeding comences. However, the regular
presence of colour-marked birds en feeding areas close to the breeding
ground mekes this wnlikely. Further, there was no weight difference between
birds netted in the breeding marsh and those from feeding areas. The high
weights of E, afer during July 1974 may indicate that at least some birds
were on pasSage to breed further north (e.g. Pearson 1971). Similarly, the
steady weight of E. orix in both years may also be due to passage birds, and
agpﬁais grrelated With the later moult and breeding (pers. obs.) conpared
with E, afer,

The morning and late afterncon weight gains by males of both species
are similar to those of . quelea (Ward 1865), attributed to the replacement
of food used during the Night-time and midday periods of inactivity. The
gains by bishops ocewrred during the pericds of peak foraging activity and
are probably the result of daily fattening (e.g. Ward 1969) and food storage
in the crop (e.g. Newton 1969). Vhy females do not gain weight in the late
afierncon is unclear - perhaps because they need more protein reserves than
males for breeding (see Jones & Ward 1876).

The size differences between the two species are of the same magnitude
as intraspecific sexual differences, and there is considerable overlap in
dimensions. That the two species have the same sized beaks emphasises thelir
similarity in food and feeding habits.
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Wet season weight, premuptisl moult and feeding of the bishops
Euplectes afer and I, orix were studied in Mole National Park in 1974 and
1075, Welghts and dimensions are tabulated. Males were heaviest in mid-
morning and late afternoon, corresponding with feeding pesks, TFemales
gained weight before noon but not after. No feeding segregation was found.
E. afer lost weight during the mid wet season. Male prenuptial moult took
35 days in E. afer and 52 days in E. orix, with the first individunls
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starting at the end of May, and with asynchrony of at least four weeks from
the mean. The timing of the seasonal weight loss and prenuptial moult
synchronised with the start of the rains, two weeks earlier in 1974 than
1975.

RESUME

Le poids en saison humide, la mue prénuptiale et le comportement
alimentaire des Euplectes Euplectes afer et E. oryx ont ét€ étudiés en 1974~
75 au Parc National du Mole. Les poids et dimensions sont exposés dans les
graphiques. les mfles sont plus lourds au milieu de la matinée, et en fin
d'aprés midi, en accordance avec les périodes de prise de nourriture. Les
femelles gagnent du poids avant midi, mais non aprés. Aucune ségrégation
n'a été notée pendant 1la prise de nourriture, E, afer perd du poids
durant la saison humide. La mue prénuptiale dure 43 jours chez B, afer, 52
Jjours chez oryx, les premiers individus commengant fin mai, avec une
asynchronie d'au moins 4 semaines par rapport A la moyenne, Il y eut
coincidence de la perte de poids sazisonnidre et de la mue avee 1'arrivée
des pluies: deux semaines plus tot en 1974 qu'en 1875,
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