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THE BIOLOGY OF THE CAPE SUGARBIRD PROMEROPS CAFER (L.)

G. J. Broekhuysen

Department of Zoology, University of Cape Town

INTRODUCTION

The distribution of Promerops cafer (Linnaeus) is very restricted. In the Union
it is found only in the South-western, Southern and South-eastern Cape Province (Stark
& Sclater, 1900:270; Hewitt, 1931:91; Roberts, 1940:318; Vincent, 1952:102)
A closely related form which is usually considered to be another species, Promerops
gurneyi Verreaux, occurs in the Eastern Cape Province, Natal, Eastern and North-eastern
Transvaal as far north as Southern Rhodesia, where it lives on mountain slopes well
above sea level.

This paper deals only with P. cater. Although we are fairly well informed about
its distribution, little is known about its habits and life history (Layard, 1867; Stark &
Sclater, 1900; Vincent, 1949).

As the species is so common near Cape Town, even nesting on a Protea-clad slope
in the University gardens, there was a very good opportunity to carry out a detailed
study. Most of the work was carried out during the years 1951 to 1957, although
scattered earlier records have been included. I received assistance from many interested
people, of whom Mr. R. Liversidge, Miss P. de Wet, the late Mr. A. de Graaf, Mr.
J. Martin, Mr. J. MacLeod and Mr. W. P. Stanford should especially be mentioned.
They have all contributed substantially to the present paper. I also wish to thank Miss
E. M. Hamer for making available the unpublished notes of her father, the late Mr.
A. H. Hamer; the Cape Bird Club for allowing me use of the Nest Record Cards; Mr.
A. N. Rowan for advice on mathematical problems and the Bolus Herbarium for iden­
tification of plants. Professor J. Day and Dr. N. Millard have been kind enough to
read the manuscript.

The area of observation can be divided into four main regions of which three
are on the Cape Peninsula, namely: (a) the slopes of Little Lions Head at Hout Bay,
(h) the National Botanical Gardens, Kirstenbosch, and (c) the campus of the University
of Cape Town on the foot of Devil's Peak. Further observations were made on (d) the
slopes of the Hottentots-Holland Mountains in the Somerset West area.

In all four areas the biotope is very similar and characteristic for the species. It
consists mainly of fairly dense stands of Proteaceae at times interrupted by smaller
patches of Ericaceae in case of the Peninsula areas (Plate IlIA) and somewhat marshy
valleys in the case of the Somerset West area. The affinity between the Sugarbird and
the Proteaceae is a very close one and to see the Promerops male perched on the top
of a tall Protea, its long tail trailing in the gusty north-wester (Plate IB), is one of the
commonest sights on our Protea-clad mountain slopes.

TERRITORY

The question of whether the species is territorial or whether it tolerates other
birds in its nesting area was investigated. Promerops usually occurs in rather large
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numbers and quite a number of long-tailed males, sometimes together with some females,
may be seen perching on the same Protea. That these males are nearly always seen
perching prominently would indicate territorial advertising behaviour, but that several
birds may be seen together gives the impression of some sort of social gathering and
therefore poorly developed territorial-defending urge.* Unless one marks a number of
birds in a restricted area it is very difficult to find out whether the Sugarbird defends
its nesting-territory or not. However, from 1953, a Protea-clad slope next to the
Department of Zoology was always inhabited by one pair of Sugarbirds during the early
autumn and winter and this made it possible to obtain a better insight in this question.
Regular observation showed quite clearly that, under the circumstances prevailing, the
species was strongly territorial.

The area concerned is sloping and about 119 by 30 metres. It is covered with
several species of Proteaceae, some providing high, prominent perches and territory­
advertising posts.

From 1954 to 1957 this territory was kept under close observation each breeding
season while occupied by one pair of Promerops. Especially at the beginning of the
occupation (about the last half of February), the territory was sometimes invaded by
another Promerops and sometimes by another pair or group of birds. Invariably this
evoked aggressive behaviour in the male occupying the territory.

The usual procedure would be that as soon as the male saw the intruder he would
leave his perch and fly straight towards the spot where the intruder perched or perhaps
was feeding. H this did not chase the strange bird away, he would perch near it, almost
always in front, and sing excitedly.

Repeated flicks of the wing might accompany this. Eventually the intruder, who
usually remained silent, but sometimes also sang, would fly off, immediately chased by
the defending bird. This behaviour is remarkably close to that described by Simmons
(1954: 262-292)for Prima gracilis.

The behaviour of the male under these circumstances is definitely aggressive and
three phases can be recognized: (a) dash towards intruder, (b) perching close in front
of the intruder and a burst of excited singing, (c) aggressive pursuit of the fleeing
intruder. I never saw the defending bird actually attack the intruder. It was only when
the intruder fled that the defending bird went for it in a swift pursuit, chasing it out of
the territory, towards the boundary or sometimes further into the territory.

The perching-in-front and the excited singing seems to replace actual fighting,
probably because it has survival value (Tinbergen, 1951: 177; Moynehan, 1955: 248)
as actual fighting causes casualties and is detrimental to the species. Similar behaviour
has been recorded for the Blue Rock Thrush Monticola saxatilis (Farkas, 1955: 170)
and the American Bank Swallow Riporia riparia (Petersen, 1955: 241).

Sometimes when the male Promerops was "fighting" off the intruder he was
joined by the female who then also showed aggressive behaviour, although clearly of
lower intensity. She would not join in the pursuit flight of the male.

At the beginning of the 1956 breeding-season the territory was invaded by
another male and female bird and at one time there seemed to be two females. The
pair occupying the territory often showed aggressive behaviour, but for a long time
did not succeed in driving the invaders off. While the intruding pair was still in the
territory, the female of the occupying pair started to build a nest. After some days,

* Mrs. M. K. Rowan informed me that in an area which she kept under close observation.
and which was occupied by many Promerops, the males were strongly territorial in the actual
nesting area but in the main feeding area, in this case a separate area, they showed no signs of
territorial behaviour.
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however, when as many as five Sugarbirds were seen in the territory, she suddenly
interrupted her nesting activity for a .period of three days. After the third day there
was only the original pair. The others seemed to have left and the female continued
to build. The invaders in this case had been in the territory for a period of ten days.
The presence of intruders, therefore, did not deter the female from starting to build a
nest but later on her frequent aggressive displays inhibited the nest-building urge.

In April 1957 an intruding bird, which, by the length of the tail, may have been
a female, invaded the territory and stayed for several days. In the beginning the male
of the territory was very aggressive but apparently did not succeed in driving her off.
The aggressive behaviour of the male after a number of days reached a very low in­
tensity and the female occupying the territory in the end was more aggressive towards
the intruding bird than the male. Nevertheless the intruding bird disappeared in the end.

Laughing Doves Streptopelia capicola, Cape Robin Cossypha caffra, Mouse Bird
Colius sp., White-eye Zosterops capensis, Cape Weaver Xanthophilus capensis, Orange­
breasted Sunbird Anthobaphes violacea and the Cape Thrush Turdus olivaceus were all
tolerated and did not evoke any aggressive behaviour. The Fiscal Shrike Lanius
col/aris and the Boubou Shrike Laniarus ferrugineus were strongly resented and evoked
the full threat display in the Promerops male. In one instance where the male was
posturing and singing aggressively in front of a Fiscal Shrike which was attending to
a prey, the Fiscal suddenly attacked the Sugarbird which hastily fled.

From the foregoing it seems safe to say that P. cafer does defend its nest-area
during the breeding time and, therefore, is territorial, but that under normal conditions
where the population is rather dense, the skirmishes on the borders of the territories
become so frequent that the defending-display of the birds reaches a very low intensity,
resulting in numbers of birds perching together in what looks like an amiable social
gathering.

The late Mr. H. A. Hamer, who was a keen ornithologist and did most of his
observations 30 years ago, definitely considered Promerops to be a territorial bird. In
his unpublished notes he states that the males seem to take possession of the territories
and that they return to the same one each year.

The pair sleep together in the lower branches of a Protea. The male has a
chosen perch, sometimes singing there, but quite often from some hidden position within
a Protea. There appear to be central meeting places or "play centres" and in their
tumbling flights the males may pass over their neighbours' territories. Observations on
the activities of the occupants of three territories seem to show that the territories are
defended and intruders chased out.

Although I have watched Sugarbirds closely for more than six years I have
never observed a copulation. It seems that copulation always takes place in rather
concealed places. Miss P. de Wet, however, while observing at nest (H) being built in
Kirstenbosch on 20 May 1951, twice witnessed an attempt by the male to copulate with
the female. On both occasions the female was on the nest and the male flew towards
ber and mounted but was eventually chased off. This happened at 15.40 and again
at 16.20.

MIGRATION

During this investigation it was quite clear that the birds occupied their breeding
territories only for part of the year and deserted them for the rest of the year. This
seasonal movement was noticed at Kirstenbosch and Somerset West area and the late
Mr. Hamer observed it long ago for the birds breeding on the slopes of Lion's Head.
The movement is undoubtedly caused by local changes in habitat due to climatic factors
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PLATE I

A. Female Promerops cafer on the nest covering small young.

B. Promerops cafer males threatening each other perched on tips of silver trees.
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ALARM-CALL

Sometimes when a predator, human or small mammal, approaches the nest, the
female utters a rasping call which resembles the noise of a rusty gate-hinge. This call
was only heard under" alarm conditions". It was often accompanied by a quivering
motion of the wings. The alarm-call mentioned by Vincent (1949) is probably of a
lower intensity.

BREEDING SEASON

According to the literature, P. cafer is an early winter breeder. Stark & Sclater
(1900) mention May, June and July; Hewitt (1931) does not specify the months, naming
only winter; Gill (1936) states that nesting begins about April, timed for the flowering
of the Sugarbush. In fact, eggs may be found from early April, many birds laying
towards the end of that month, and in May to early July, or even later in some years.
During one year several freshly laid clutches were found well into July.

For this paper, 247 instances of breeding were investigated. These include nests
recorded on the Cape Bird Club Nest Record Cards. It would have been ideal if all
these records could have been standardized to either the date on which the clutch was
complete, or on which the eggs hatched. Obviously this is not possible as in most
cases it was not known how far the eggs were developed when found. Moreover
nothing definite was known about the development rate of the Promerops young and the

TABLE 2

DISTRIBUTION OF NESTING RECORDS

Month subdivided into four weeks Nests with eggs Nests with young

February . . · . · . · . · . .. · . I 0
March I .. " · . .. ·. · . 3 0

2 · . ·. · . .. . . · . 3 0
3 .. .. · . · . .. · . 2 0
4 ·. · . .. · . · . · . I 3

April I · . · . · . .. · . ·. 5 I
2 · . .. · . .. · . . . 15 3
3 ·. .. · . · . · . .. 27 3
4 ·. · . · . " · . .. 22 4

May I · . · . · . · . .. · . 22 3
:2 · . · . · . · . · . · . 15 7
3 .. .. · . .. .. · . 10 7
4 · . · . · . · . " · . 15 12

June I · . · . · . · . " .. 7 4
:2 · . · . · . · . .. · . 5 6
3 .. .. .. . . .. · . 4 :2
4 · . · . · . · . · . · . 3 4

July I · . ·. · . · . .. · . 6 0
:2 · . .. · . · . ·. ·. 6 3
3 .. .. " .. .. . . 2 0
4 · . .. · . · . .. · . I 5

August 1 · . .. · . · . · . · . 0 I
:2 · . · . · . · . · . .. 0 0
3 .. .. .. . . · . .. J J
4 · . · . · . · . · . · . 2 0

September I · . .. · . · . .. · . 0 I

Total .. .. · . .. ·. .. · . 177 70
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age of different stages could not, therefore, be estimated. It was also not known how
long the young remain in the nest.

It was therefore decided to divide the records up into (a) nests with eggs and
(b) nests with young.

From later discussions, under "incubation" and "nestling period", it is clear
that the dates of nests with eggs may at the most be 18 days earlier than the actual
date at which hatching occurred, while the dates of nests with young may at the most
be 21 days later than the date of hatching. These dates are shown in Table 2 where
the months have been subdivided into four weeks of which the last covers the period
from 21st to the end of the month.

The observations in Table 2 have been grouped for periods of two weeks and
plotted in Fig. 1 in order to get a smooth graph.
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Fig. J: Monthly distribution of nests containing eggs (closed circles) and nests with young (open circles).
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Table 2 and Fig. I show a clear breeding peak during April, May and June,
with a very pronounced maximum of nests with eggs in April and May, and nests with
young in May and June. The graph in Fig. 1 shows more than one peak, which may
suggest the occurrence of double broods in the species. As will be seen later, it was
definitely determined that at least some Promerops nest twice in the same season.

The one record of a nest with eggs in the latter half of February is from the
pair which nested in the territory at the University this year (1957) and this is an
exceptionally early record. The one nest with young found in the first week of Septem­
ber was observed by Misses J. and C. Robinson at Agulhas and is definitely another
extreme.

POSITION OF THE NEST

According to Stark & Sclater (1900) the nest is in a tuft of heath near the
ground, in the crotch of a Protea 4 to 5 ft. above the ground, in a thick young pine
tree from 4 to 10 ft. above the ground or on broken-down sedge in a swampy hollow.
According to Vincent (1949) the nests are built in small shrubs in bushlets or in dense
undergrowth at from I ft. up to 5 ft., occasionally a little higher, from the ground.
Usually Protea or thick bushy plant is chosen, but nests were also found in a clump
of rushes, in weedy growth on a marshy bottom and in the fork of Hakea gibbosa.
These seem to be the only published records of the actual position of the nest.
. In this investigation the position of 90 nests was considered spread over Hout
Bay, Kirstenbosch, Devil's Peak slope, the foot of the Hottentot-Holland Mountains
near Somerset West and Agulhas.

It is clear that the species builds in a variety of plants, but that in 57%
of the nests observed were in Protea. Where the nest is constructed in a plant other

TABLE 3
SPECIES OF PLANT IN WHICH NEST IS BUILT

Actual plant in which nest was constructed

Protea 00

Protea and Erica
Protea and bracken 0 0 • • 0 0

Protea and bracken in middle of Rhus angustifolius growth
Leucadendron argenteum
Rhus tomentosa 0 •

Rhus sp., bramble and bracken
Erica sp.
Erica sp. and Stoebe plumosa
Erica sp. and bracken
Bracken
Bracken and bramble
Metalasia muricata . 0

Metalasia muricata and bracken
Brunia nodiflora
Cliffortia odorata
Heiichrisum auriculatum . 0 0 0

Stoebe plumosa and Helichrisum auriculatum
Felica reflexa and Selago corymbosa
Gymnosporia laurina
Watsonia spo ..
Asparagus sp.
Acacia cyclops

Total number of nests

Number ofnests

40
3
I
1
I
6
1
1
1
I
4
I
3
1
3
3
2
1
1
I
1
1
1

79
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than Protea the latter is seldom far off. One nest was constructed in a dense growth
of Cliffortia with the nearest proteas about 30 metres off, but this was exceptional. The
nest in Rooikrans Acacia cyclops was at Agulhas and was found by Misses J. and C.
Robinson. The surrounding vegetation was a mixture of Cape Flats and Western
Province mountain slope vegetation, so again Proteaceae were not far off.

The nest in the Silvertree Leucodendron argenteum was probably never used.
It was too high to be reached, but could be fairly clearly seen with field glasses from
the ground. After a period of regular building it seemed to have been abandoned.

Generally speaking, therefore, Promerops constructs its nest very near to protea
bushes if not actually in them. Hamer also refers to the dependance of the species on
Protea and the following extract from his notes is interesting. In July 1950 a pair
made a nest some hundreds of yards away from the nearest Protea patch. Observa­
tions revealed that when the young had hatched, the female fed them very sparsely (not
once in the whole morning). The young eventually died, according to Mr. Hamer,
from starvation due to absence of protea bushes in the territory. The nest did not
contain any of the brown pappus from the Protea fruit which is such a characteristic
feature of these nests and which also shows the importance of Protea.

HEIGHT ABOVE THE GROUND

As mentioned, published records (Stark & Schlater, 1900; Vincent, 1949) state
that the nest is built from just above ground level up to 10 ft. above the ground.
Neither authority mentions the number of nests examined and the value of these
statements is therefore limited. Ninety-one observations on the height of the nest above
the ground obtained from nest record cards and direct observations, are included here.

In measuring the height above the ground, the distance " ground-under-nest" to
"rim-of-nest-cup" has been taken. This distance has been rounded off to the nearest
10 em. The results are given in Table 4 which shows that the nest may be built 30 em.
above the ground up to in the top of a Silvertree. Fifty-six per cent of nests, however,
were between 90 em. and 160 em. above the ground and this seems to be the normal
height.

TABLE 4

HEIGHT OF NESTS ABOVE THE GROUND

Height above ground
to nearest 10 em.

20
30
40
50
60
70
80
90

100
110
120

Number of
nests

o
3
o
5
I
6
5
8
7
6

10

Height above ground
to nearest 10 em.

130
140
150
160
170
180
190
200
210
220
230 "
240 plus

Number of
nests

9
6
4
3
2
6
3
I
3
I
I
I

Total number of nests 91
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NEST MEASUREMENTS

Layard (1867) mentions only that the nest is cup-shaped and the inside diameter
about 3 in. Stark & Sclater (1900) do not give any measurements but state that
it is "somewhat large, deeply cup-shaped". Hamer (unpublished) gives the measure­
ments of one nest as: depth of nest cup 2 in. and diameter 3 in.: circumference
inside 9 in. and outside 14 in. Vincent (1949) states that the nest is a solid structure
measuring 4-4-!- in. across and 3 in. deep, the cup on the inside being 2-!- in. in
diameter and 2 in. deep. Presumably one nest was measured as nothing is stated
about numbers of nests.

EXTERIOR DIMENSIONS

In the material used for the present paper there are 72 measurements of the
exterior depth of the nest (distance between lowest point of nest to upper edge).
These appear in Table 5.

TABLE 5
EXTERNAL HEIGHT OF NEST

Nest Depth Nest Height Nest Height
in em. Numbers in em. Numbers in em. Numbers

----

5 · . · . 0 11 .. .. ·. 10 16 .. .. · . 0
6 .. .. 2 12 .. .. .. 12 17 . . " · . 0
7 · . · . 3 13 .. .. ·. 1 18 . . . . .. 2
8 · . ., 14 14 .. . . · . 2 19 .. .. · . 1
9 · . · . 10 15 .. . . · . 4

10 .. · . 11

Total: 72 nests
Mean: 11 em. Standard Deviation: 2·7

The depth of the nest therefore varies considerably, but was between 8 and 12 em.
in 79%.

In 70 nests the exterior diameter has been measured. In most of these there
were two measurements more or less at right angles to each other, when the diameter
is given as the mean of the two. The results to the nearest 0.5 em. are given in
Table 6.

TABLE 6
EXTERNAL DIAMETER OF NEST

Diameter Number Diameter Number Diameter Number
(cm.) of nests (cm.) of nests (cm.) of nests

----

9·5 ·. ·. 0 12·5 · . ·. 5 15·5 · . .. 4
10·0 ·. ·. 3 13·0 · . · . 12 16·0 ·. . . 6
10·5 · . · . 1 13·5 ·. .. 2 16·5 · . .. 4
11'0 · . · . 6 14·0 · . ·. 4 17·0 · . .. 1
11· 5 ·. ·. 4 14·5 ·. ·. 3 17·5 · . .. 1
12·0 · . · . 9 15'0 ·. .. 4 18·0 · . .. 1

Total: 70 nests
Mean: 13·5 em. Standard Deviation: 2
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INTERIOR DIMENSIONS OF NEST

Of 77 nests of which the depth of the cup has been measured to the nearest
1.0 cm., the results were as in Table 7.

TABLE 7

INTERNAL DEPTH OF CUP

Depth of cup
to nearest em.

4
5
6
7

Number of Nests

8
30
34
5

Mean: 6 em.
Total: 77 nests

Standard Deviation: less than 1

It is clear that the depth of the cup is remarkably constant as for 83% of the nests
it is 5 or 6 em. The diameter of the cup of these nests given as the mean to the
nearest half em. of two measurements more or less at right angles were:

TABLE 8

INTERNAL DIAMETER OF CUP

Diameter of eup to
the nearest O' 5 em.

5·5
6·0
6·5
7·0
8'0

Number of Nests

2
9

34
21

3

Mean: 7 em.
Total of 77 nests

Standard Deviation: less than 1

The diameter of the cup, therefore, is also very constant and in 71% was
between 6.5 and 7 em.

It is clear that the internal measurements are cons.derably more constant than
the external measurements. The reason for this is suggested later.

NEST·BUILDING

The nest of P. cater is of the cupped and statant type (Herrick, 1911; Pettingill,
1956), rather untidy especially on the outside (Plate IIA) and is built entirely by
the female. Throughout this investigation the male was never seen to bring any
building material although on rare occasions he alighted on the nest in the process
of construction and remained there for a short time. Hamer (unpublished) mentions
that he only once saw a male come to the unfinished nest.

Quite a number of building females were observed, and it soon became clear
that their technique was very simple. During the first day the female collects dead
twigs, often from heather, and deposits them on the spot where the nest is going
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PLATE II

A. Typical nest of Promerops cafer showing the untidy outside and rather neat cup.

B. Typical Promerops cafer habitat.

191
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to be. I have the impression that the female chooses this spot but this needs con­
firmation. After a while an accumulation of dead twigs results and as far as could
be made out, there is no special way of depositing these twigs, except that they
are arranged so that the edges of the heap become somewhat raised. After repeated
trips 'with building material, the female, having dropped her "mouthful ", instead
of flying off, settles down on the accumulation. She presses her body against this
beginning of the nest and her posture is characteristic. She lies flat, her neck and
tail horizontal, wings slightly parted from the body. Although never actually seen.
there were strong indications that she tramples with her legs and in doing so increases
the moulding effect of her action. After a short spell of moulding she gets up.
changes her position and starts all over again, flattening out against the nesting
material. She, therefore, does not rotate while moulding but, by changing her position
frequently, achieves the same effect.

By this rather crude technique the nest, in process of construction, eventually
becomes cup-shaped. The outside of the nest remains untidy as the twigs and other
material there are not worked in. The inside, however, soon gets a finished look
and the material appears well worked in. As far as could be ascertained, there is
very little working in with the aid of the bilI. Schlosser in 1927 (Stresemann, 1934:
358) has given a detailed account of a similar technique in the Blackbird Turdus
merula.

When the nest has reached the lining stage, the female starts collecting' brown
fluff from dried out Protea flowers. She again applies the same technique of
accumulating a heap of Protea fluff in the nest during a number of collecting trips
and then working it in with her body, after which more fluff is collected, etc. This
method is surprisingly efficient in that the nest-cup gradually becomes lined with a
well-worked thick layer of soft fluff, which, in all cases observed, took two to three
days to complete. After that the bird applied thin wiry stems of dark coloured
rush-grass as the last lining. The amount of this material used, varies considerably.
Once the lining of Protea fluff and stems was continued over the edge of the nest,
forming a kind of soft collar but this must be very unusual.

The building technique, therefore, does not require any special skill. The
same technique is used by the Blackbird Turdus merula (Stresemann, 1934), the
Lesser Whitethroat Sylvia curica (Decker, 1955), and the Cape Thrush Turdus olivaceus
(Broekhuysen, unpublished). It is interesting that this technique is very similar to
that applied by many waders who make their nests as shallow scrapes and also
mould the substratum by pressure with the breast and trampling with the feet, but
waders usually rotate while moulding.

It is now also clear why the exterior measurements of the different Promerops
nests vary much more than the internal dimensions. The former are largely a matter
of chance, but the shape and dimensions of the cup closely follow the shape and
dimensions of the ventral part of the bird while in "moulding position", which
must be very constant.

BUILDING MATERIAL

The building material was amazingly constant. The bulk of the nest consisted
of dry twigs usually of heather, sometimes intermixed with dried grass or bracken.
The lining always consisted of a layer of brown Protea fluff of variable thickness.
The amount of fluff was usually considerable, and no other type of vegetable down
was ever used. Hamer (unpublished) records complete absence of Protea fluff in one
nest which was built several hundreds of yards away from Protea. Sometimes parts
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These figures show tremendous variation from hour to hour and during any hour
of the day. The averages suggest, however, that building activity was highest in
the early morning hours, then decreased to a minimum during the noon period,
gradually increasing again towards the later afternoon hours. To test this statistically
the observations for the hours 08.00-09.00 and 09.00-10.00 were grouped and the
same was done for the hours 12.00-13.00 and 13.00-14.00 and the means of both
were statistically compared with the overall mean of all figures. The overall mean
for all 74 half hours is 6.6 collecting trips per half hour with a standard deviation
of 6.25. The t test of significance gave the following result:

Mean of 08.00-10.00 group and overall mean (92 degrees of freedom)
t calculated 2.4

1% level 2.632
5% level 1.987

Mean of 12.00-14.00 group and overall mean (82 degrees of freedom)
t calculated 2.0

5% level 1.99

This analysis shows that from 08.00 to 10.00 the rate of building is significantly
higher than the overall mean and that from 12.00-14.00 the collecting rate is signifi­
cantly lower. For the other periods of the day the results are not significant.

INFLUENCE OF CLIMATIC CONDITIONS

It is possible that climatic conditions influence building activity. Where building
was recorded a note was made about the weather; analysis reveals that weather
has very little, if any, influence. Even during rain the female continued to bring
nest-material and at least once was noticed" moulding". In this respect Promerops
is quite different from the Orange-breasted Sunbird Anthobaphes violacea where the
female interrupts building on rainy days (Broekhuysen, unpublished).

INTERVAL BETWEEN NEST-COMPLETION AND EGG-LAYING

It is not always possible to establish with certainty when the nest is completed
as birds often continue to bring material after the nest is virtually complete.
However, in nine cases the interval between completion of nest and the laying of
the first egg could be established and the results were as follows: 1 day: twice;
1-2 days: once; 2 days: twice; 3-4 days: twice; about 4 days: once and 5-6 days:
once.

CLUTCH SIZE

According to Stark & Sclater (1900), Gill (1936), and Roberts (1940), the clutch
consists of two eggs. Vincent (1949) states that normally two eggs are laid but
sometimes three or one. None of these authors mentions the number of nests on
which their conclusion is based which always limits the value of such statements.

In the present investigation of a total of 78 nests, containing eggs or young,
72 nests contained two eggs or two young while six had only one egg or young.
In the six nests with one egg it is possible that some had originally two and that
one was taken by a predator, but in several cases this could be checked not to
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be so. However the number six may therefore be even too high, and it is safe to
say that in at least 93% of nests the clutch size was two. Not once was a clutch
of three recorded. Although it is possible that in some of these nests there were
originally three eggs, it is not likely. If c/3 occurs fairly regularly it would have
been observed among the 78 nests investigated; it must be therefore very rare. Thus,
usually the clutch of Promerops consists of two eggs but exceptionally there may
be only one egg.

TIME OF EGG LAYING

Generally birds lay in the early morning and in many Passerines, there is an
interval of 24 hours between eggs (Stresemann, 1934; Kluyver, 1950; Kendeigh, 1952;
Pettingill, 1952; Skutch, 1952). Skutch (1952) found, however, that nine species of
American flycatchers lay well after sunrise and sometimes close to mid-day, while species
of the Pipridae seem to lay in the middle of the day. He also observed that in two
finches (Arremonops conirostris and Saltator maximusi the second egg was laid an hour
or two later in the day than the first. Barth (1955) found that in the Common Gull
Larus canus, egg laying can take place at all times of the day, but at least 50% second
and third eggs are laid between 12.00 and 17.00. Rowan (1955) records the depositing
of eggs between 05.00 and 22.00 in the Redwinged Starling Onychognathus morio,
and also found that second and subsequent eggs are laid later in the day than earlier
eggs. Weidemann (1956) found no preference between day and night for the laying of
eggs in Larus ridibundus.

In the present investigation the approximate time at which Promerops lays the
first egg was determined five times and 12 times for the second egg. (See Table 11.)

TABLE 11

TIME OF DAY WHEN FIRST AND SECOND EGGS ARE LAID

First Egg

Between:-
18.15 and 09.45 hours
17.30 08.50
17.45 08.25
18.45 09.00
20.05 .. 09.20

Second Egg

Between:-
13.10 and 16.37 hours
10.00.. 16.50
13.20" 16.30
07.30" 13.30
10.02.. 11.33
11.40 .. 13.20
14.30 .. 17.25
14.10.. 16.55
14.00.. 16.00
12.00.. 13.45
13.10.. 16.30
13.40 .. 14.24

In considering Table 11, it should be stressed that, as regards the laying of the first
egg, the female was nearly always not on the nest at the beginning of the observation
period. It is unlikely that the female came to the nest during the night and, therefore,
if the period covers the whole night and the first hours of the morning, effectively it
means that the egg was laid in the early morning

As regards the laying of the second egg it is clear that in all, except perhaps
two cases, the egg was laid about mid-day or after, and it seems that the interval between
the laying of the first and second eggs is considerably more than 24 hours in Promerops.
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hottest part of the day, which, although it was early winter, could some days be quite
hot especially with sun on the nest.

The detailed records also made it possible to see whether the urge to cover the
eggs was stronger during the later part of the incubation period than during the early
part. Examination did not, however, reveal such difference for the four clutches. Ken­
deigh (1952: 169) comes to the same conclusion. To illustrate this point the detailed
records for the second clutch in 1955 have been tabulated in Table 14. The records
for the other three clutches are similar.

NUMBER AND LENGTH OF INATTENTIVE PERIODS

In Table 15 the number of inattentive periods is given for all four clutches.

TABLE 15

NUMBER OF INATTENTIVE PERIODS DURING DIFFERENT PARTS OF THE DAY

1955, 1955, 1956, 1956,
1st Clutch 2nd Clutch 1st Clutch 2nd Clutch

Hour of the Mean Mean Mean Mean
day No. of No. of No. of No. of No. of No. of No. of No. of

inatten- obser- inatten- obser- inatten- obser- inatten- obser-
tive vations tive vations tive vations tive vations

periods periods periods periods

24.00-01.00 .. .. 0 16 0 Il 0 16 0 14
01.()()....()2.00 .. .. 0 16 0 Il 0 16 0 14
02.00-03.00 .. .. 0 16 0 It 0 16 0 14
03.00-04.00 .. .. 0 16 0 It 0 16 0 14
04.00-05.00 .. .. 0 16 0 11 0 16 0 14
05.00-06.00 .. .. 0 16 0 11 0 15 0 14
06.()()....()7.oo .. .. 3 16 I 11 3 15 I 14
07.()()";"()8.oo .. .. 4 16 2 11 5 15 5 14
08.00-09.00 .. .. 3 14 4 10 4 15 4 14
09.00-10.00 .. .. 3 12 2 11 3 15 4 13
10.00-11.00 .. .. 2 Il 3 10 3 15 3 13
11.00-12.00 .. .. 2 13 2 9 2 15 3 13
12.00-13.00 .. .. 2 13 2 10 I 16 3 13
13.00-14.00 .. .. I 12 2 to I 17 3 15
14.00-15.00 .. .. 2 14 2 It 2 16 3 14
15.00-16.00 .. .. 3 16 3 Il 2 15 4 15
16.00-17.00 .. .. 4 17 3 Il 3 16 5 14
17.00-18.00 .. .. 5 17 3 Il 3 17 5 14
18.00-19.00 .. .. 5 17 1 11 4 15 3 14
19.00-20.00 .. .. I 17 0 11 1 16 0 14
20.00-21.00 .. .. 0 16 0 Il 0 16 0 14
21.00-22.00 .. .. 0 16 0 Il 0 16 0 14
22.00-23.00 .. " 0 15 0 11 0 16 0 14
23.00-24.00 .. .. 0 15 0 11 0 16 0 14

These figures show that the incubating female left the nest at most five times in any
one hour and usually less often. The mean of all daylight observations works out at
three times per day with a standard deviation of 3.4. The total number of observations
is 705.

Table 15 indicates that during early morning and late afternoon, the female was
more restless than usual and left the nest more frequently; At mid-day and in the
early afternoon she left the nest less often.

In order to test the differences statistically they were grouped in periods of (a)
from 06.00 to 19.00; (b) 07.00 to 09.00; (c) from 12.00 to 14.00 and (d) from 17.00
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Mean for 06.00 to 19.00 was
Mean for 17.00 to 19.00 was
Calculated t
1% level t 819 degrees

Mean for 06.00 to 19.00 was
Mean for 12.00 to 14.00 was
Calculated t
1% level t 808 degrees freedom

periods were compared with each other and the t test of
with the following result:-

Mean for 06.00 to 19.00 was 2.8
Mean for 07.00 to 09.00 was 3.69
Calculated t 5.8
1% level t 812 degrees freedom 2.6

2.8
1.7
5.7
2.6

2.8
3.7
4.4

freedom 2.6

to 19.00 hours. These
significance was applied

The differences are. therefore. real.
In the section on percentage coverage of eggs it was shown that the urge to

incubate was least strong in the early morning and late afternoon. This drop in coverage
per hour during those periods can be caused by (a) an increase in the number of
inattentive periods; (b) the number of inattentive periods remaining more or less the
same. but an increase in the duration of each inattentive period; (c) by both these factors.

TABLE 16
M = the mean time in minutes N= number of observations S.D. = Standard Deviation

Mean duration first inattentive Mean duration last inattentive Mean duration of all other
period (minutes) period (minutes) inattentive periods (minutes)

W. First clutch in 1955
M N S.D. M N S.D. M N S.D.
12 18 10·3 13 21 6·7 6 507 5·4

W. Second clutch in 1955
30 11 22·1 33 10 29'8 7 295 3'46

W. First clutch in 1956
15 15 5·8 15 16 7·9 5 544 2·6

We Second clutch in 1956
18 11 9·15 29 13 24·1 5 592 4·2

The t test of significance was applied and gave the following result:

Series of observations Means compared Calculated t t at 1% level

W. . , .. .. M: 12 - M: 6 2·6 2·58
13 - 6 4·2 2'58

W. .. .. . . M: 30 - M: 7 3·4 2·6
33 - 7 2·78 2·6

W. ., .. .. M: 15 - M: 5 6·7 2'58
15 - 5 5'0 2'58

We .. .. .. M: 18 - M: 5 2·8 2·58
29 - 5 3·6 2·58
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From Table 15 we see that (a) does take place and it remains to be established
whether (b) occurs. To test this. the mean duration of inattentive periods was calcu­
lated for (1) the first inattentive period after the night, (2) the inattentive period just
before settling for the night, and (3) all the other inattentive periods. The results are
given in Table 16.

It is clear that in all four series of observations the duration of the first and the
last inattentive periods is significantly longer than during the rest of the daytime.

The drop in coverage during the early morning and late afternoon hours is.
therefore, caused by both an increase in the number of inattentive periods per hour
and an increase in the length of each inattentive period. Table 16 also shows that the
duration of the different first and last inattentive periods varies more in second clutches
than in first clutches.

NUMBER AND LENGTH OF ATTENTIVE PERIODS

1 hour 35 minutes.
2 hours 44 minutes.
Lowest temp. 54°F.
1 hour 10 minutes.
Lowest temp. 55°F.

54 minutes.
Lowest temp. 53°F.
1 hour 2 minutes.

3 minutes.
Lowest temp. 59°F.
3 hours 26 minutes.
Lowest temp. 60°F.

Between 03.00 and 07.00:

Between 20.00 and 22.00:

Between 21.00'and 23.00:
Between 23.00 and 24.00:

Between 20.00 and 22.00:

Between 02.00 and 04.00:
Between 04.00 and 07.00:

Ninth incubation day:

Fifteenth incubation day:

Fifth incubation day:

Sixteenth incubation day:

The number and length of attentive periods and also the number of inattentive
periods for all four clutches appear in Table 17.

From these figures we see that the number of periods fluctuates from day to
day and shows no consistent tendency for any progressive change. The length of
attentive periods seems to be greatest during the first three days after the last egg has
been laid. The variation, however. is considerable as the standard deviation shows.
Comparing Table 17 with Table 16 it is clear that the variation in length of attentive
periods is much greater than in the length of inattentive periods.

Similar results were obtained by Kendeigh (1952) for the American House Wren
Troglodytes aedon.

It is usually assumed that diurnal birds incubate their eggs continuously during
the night. It was found that this is not always so in Promerops. The female left the
first clutch of 1955 for 12 minutes between 21.00 to 23.00 hours on the third day of
incubation. While incubating her second clutch, she left the nest for a period of 1 hour
50 minutes between 01.00 to 04.00 hours on the third incubation day and for a period
of 6 hours 7 minutes between 16.00 to 23.00 hours on the seventh incubation day. This
clutch was deserted on the twelfth day of incubation and it could therefore not be
established whether it would have developed normally. In 1956, while incubating the
first clutch, the female left the nest for a period of 24 minutes between 22.00 and 23.00
hours and for 5 minutes during the following hour. This was on the eleventh incubation
day. At the time the temperature was recorded with a maximum and minimum thermo­
meter and the lowest temperature recorded that night was 59° F. Both eggs hatched
normally. While brooding her second clutch this female left the nest several times
during the night:

Third incubation day:
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This apparently did not do any harm to the eggs as both developed normally
and chipped and would undoubtedly have hatched if the female, due to abnormal
interference, had not deserted the very day the eggs chipped.

BEGINNING AND ENDING OF 'THE DAY'S ACTIVITIES

In the territory at the University, the incubating female's first departure from
the nest in the morning was recorded 54 times and her last arrival in the evening was
recorded 58 times. The results are given in Table 18, in which the time the female
first leaves the nest and the time she last comes on is given in minutes before sunrise ( - ),
after sunrise (+), before sunset ( - ) and after sunset (+). Weather condition is indi­
cated as follows: Clear and dry 0; partly overcast (); overcast .; raining ®. The
two clutches in 1955 are labelled W3 and W4 and the two in 1956, W5 and W6.

These figures show that the incubating female usually left the nest half an hour
before sunrise and that she settled for the night about a quarter of an hour after sunset
in both the first clutches, but considerably later (about one hour after sunset) in the
second clutches.

It was feasible that weather could influence these times. To test this, the results
given in Table 18 were separated into those for clear days and those for partly overcast
to rainy days. The means for both were calculated and gave the results in Table 19:

TABLE'I9

Clear and dry Partly overcast to rainy

First No. of Last No. of First No. of Last No. of
off observations off observations off observations off observations

M: -31' 34 M: +32' 35 M: -30 20 M: +21 19

There is no difference in the time of "first departures between clear and overcast
or rainy days. There is a difference of 11 minutes in the bird's last arrival before night
but, applying the t test, this difference was found to be insignificant. Climatic condi­
tions, therefore, seem to have no decisive influence.

INCUBATION PERIOD

There are no published observations on the incubation time in P. caier but the
late Mr. A. H. Hamer (unpublished) mentions that it is about 17 days.

During the present investigation the incubation period was established 11 times
as follows:

Egg hatched on 17th day: six times; on about the 17th day: four times; on the
17th or the 18th or in between: once. In one nest, the incubation time of a second
egg was determined accurately within an hour. The egg was laid onJ8 February 1957
between 13.40 and 14.24 and it hatched on 6 March 1957 at 15.30 giving an incubation
time of 16 days 1 hour plus or minus 22 minutes. It is therefore clear that the egg of
Promerops, when incubated at once, hatches on the 17th day after laying.
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EGG MEASUREMENTS

Egg measurements for this species have been published by Stark & Sclater (1900)
25.4 x 18.3 mm., Roberts (1940) 25 x 19 mm., and Vincent (1949) 23.8 x 19.9 mm.
Stark & Sclater and Roberts do not mention the number of eggs measured but Vincent
mentions 27 eggs.

By combining information on nests directly investigated and records from the
Cape Bird Club, information for 98 eggs is available. The mean for these eggs is
23.4 mm. (stand. deviation: 1 mm.) x 17.5 mm. (stand. deviation 0.5 mm.) (21.4 - 25.0
x 16.5 - 10.7).

In 12 cases where it was known which was the first egg laid the mean for this egg
was 23.6 x 17.6 mm. and for the second egg 24.0 x 17.6 mm. There is, therefore',
no real difference in size between the first and the second egg in Prom erops , as shown
by this rather small number of records.

HATCHING

The hour of hatching of a single species or at a single nest is usually far more
variable than the hour of laying (Skutch, 1952). The same author (pp. 60-61) shows
that in several species there is evidence of a daily rhythm in the activity of the deve­
loping young which leads it to escape from the shell. The chick seems to be least
active' during the afternoon. Hatching just before sunrise or during the first half of
the day has the advantage that the newly hatched young can be fed almost immediately.
If it hatches in the late afternoon, or later, it must wait long for its first meal. Decreased
hatching activity during the afternoon would then perhaps have survival value.

During the present investigation the period of hatching of Promerops young was
determined 14 times with results given in Table 20.

TABLE 20

PERIOD OF DAY WHEN HATCHING TOOK PLACE

Period

Between:
17.00to 10.00 ..
early morning to 12.34
10.00 to 17.50 ..
round about 14.00
after 14.40
15.00 to 16.00 ..
17.25

No. of cases

6
I
I
I
1
3
I

These rather limited figures indicate a wide vanation in the time of hatching. The
rather high percentage of hatching in the afternoon is interesting in view of Skutch's
findings mentioned above, but it is felt that more observations are needed before con­
elusions can be drawn.

PARENTAL CARE

COVERAGE OF YOUNG

After hatching, the female continues to brood for a considerable time. Full
details are available for the first nest in the University territory in 1955. This nest,
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While gathering information on feeding-rates, the same procedure was followed
as in the case of observations on the nest-building, several half-hour observation periods
being spread over a number of pairs (11). One hundred and seventy-two observations
at different times of the day were accumulated, the means of which appear in Table 22.
These figures show the same trend as in nest-building (Table 10), namely increased
activity in the early morning and late afternoon. The differences were tested statisti­
cally by comparing the means for the periods 07.00 to 08.00 and 15.00 to 17.00
with the mean of all observations combined. The t test gave the following result:

Total mean ... ... .., ... .,. .., 2.9
07.00 to 08.00 mean '" 4.3
Calculated t ... ... .,. 2.4
1% level t 2.6
5% level t ... .., ... 1.97

Total mean .., .. . 2.9
15.00 to 17.00 mean .. , ... 3.8
Calculated t . .. ... .,. 2.56
1% level t . . . .. . ... . . . 2.6
5% level t '" ... ... .., ... 1.97

The differences are, therefore, significant on the 5% level and nearly so on the 1% level.
The mean feeding-rate in P. cafer is thus about three feedings per half hour

but a considerable variation exists, as indicated by the high standard deviation of
1.9. Moreover the feeding-rate is highest in the early morning and late afternoon.

To find out to what extent the male shares the feeding of the young and the
removal of faeces, all observations on these activities were combined and are tabulated
in Table 23.

TABLE 23

THE RELAnON BETWEEN FEEDING AND REMOVAL OF FAECES BY MALE AND FEMALE

Total period No of times No of times No of times No of times
observation female fed male fed female removed male removed

faeces faeces

104 hours 21 minutes .. 451 144 116 22

These figures, covering ten different nests, show there were 3.1 feedings by the female
against one feeding by the male; 76% of the feeding was therefore done by the female.
Although there are not enough detailed observations to express in figures, there are
strong indications that the behaviour of the male as regards the feeding of young
is very variable in different individuals. At one nest it was noticed that at the
beginning the male helped feed the young, but later completely ceased to do so.

From Table 23 it can be calculated that there were 4.3 feedings to one removal
of faeces. It is obvious that this ratio is different at different ages of the young
but the figure given is an average.

REMOVAL OF FAECES

The faeces were always removed by the parents as is the rule in so many
birds. As the young produces the faeces it lifts its abdomen, exposing the anal region.



1959 BROEKHUYSEN: CAPE SUGARBIRD 207

The parent then takes the faeces in the bill and flies away. Stresemann (1934: 399)
mentions that often in birds during the early stages of the young, the parents swallow
the faeces; while later on they carry them away and drop them. In Promerops the
faeces were always carried away even when the young were only a few days old.

At the University nests, which were observed from above through a window
in the Department of Zoology, whence the whole territory could be seen, it was noticed
that the bird removing faeces nearly always flew to the boundary of the territory.
It usually alighted in the top of a Protea with the faeces dangling from its beak,
which it then wiped against the Protea leaves. In 1956 the female was using a
Protea on the far side of the territory but in 1957 a pair used a Protea just below
the observation window, and the whole procedure was easily followed and even filmed.

PLATE III

Perch on which the faeces of the nestlings, taken away by the parents, are regularly deposited.











212 BROEKHUYSEN: CAPE SUGARBIRD OSTRICH SUP. 3

These records are graphed in Fig. 3, in which rainy days are indicated by black
circular spots, and overcast days with dotted circles. The graphs show:

(a) The rate in increase is very similar in the different individuals and apparently
it makes little difference whether there are one or two young in the nest.

(b) Rainy weather may slow down the daily increase in weight but not always.
Bad weather must make it more difficult for the parents to find insects on
which to feed their young. In some cases they do manage to collect enough.

(c) During the last few days in the nest, the pattern of increase in weight in the
young becomes rather irregular but the general trend is still an increase.

As regards the fact that the number of young in the nest did not influence the
weight-increase rate of each, it is unfortunate that the numbers of observations on the
feeding of young in nests containing two and one young are too small to permit any
comparison between them. Kendeigh (1952: 62) shows clearly that with an increase
in the number of young in the House Wren there is an increase in the number of trips
to the nest each day. It is quite likely that this holds for many species and the similarity
in increase in weight of young in nests containing one, and those with two young, seems
to indicate that it also holds for Promerops.

The fact that nestling Promerops continue to increase in weight up to the moment
they leave the nest, is interesting as in several species, such as European Robin Erithacus
rubecula (Lack & Silva; Lees, 1949), Blackbird Turdus merula (Gurr, 1954), the Diving
Petrel Pelecanoides urinatix (Richdale, 1943) and others there is a loss of weight before
leaving the nest.

The daily increase in weight in percentage of the previous weight seems moderate,
i.e. mean of 28% on the second day and 37% on the third day. Nevertheless on the
third day of its existence the young Promerops has doubled its original weight. On the
day of hatching the weight of the young is approximately 3.6 grn, or about 10% of its
weight when it leaves the nest.

Nice (1943) has shown that in most passerine birds the weight at hatching is
approximately 6 to 8% of the weight of the adult female.

In addition to the weight, the length of the right tarsus and the culmen expressed
in mm. was recorded. The results are tabulated in Table 25.

On the day of hatching the young occasionally calls-a rather soft fairly high­
pitched call, especially while being handled. On about the fifth or sixth day the eyes
open as narrow slits for short times, especially when begging for food. From the eighth
day onwards the eyes are wide open nearly all the time.

Just after hatching the beak is yellow with a rather prominent dark grey spot
near but not actually on the tip of the upper mandible. About the fifth day the upper
mandible starts to darken gradually until in the end the bill is darkish grey. This
darkening process seems to take place independently of the dark spot near the tip, which
in its turn becomes more elongated and eventually disappears as the rest of the mandible
becomes the same colour. At the beginning the beak is straight but from about the
ninth day it starts to curve downwards. The claws are also at the beginning yellow
but later become dark grey.

The more important points in the development of Promerops have been com­
bined in Figure 4, where weight and length of the tarsus are. the means of those given
in the Tables 24 and 25. The graphs are smoothed out but especially in the case of
the tarsus-length the actual observations fit the graph very well. The considerable
difference between the actual observation and the graph on the fifteenth day in the case
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actual feeding was not recorded. This was the last time it was seen. At the time the
female was incubating a second clutch of eggs.

In the case of the two young in 1957 more detailed records are available:
On 25 March one young (A) left the nest but the other (B) remained until before

8.25 on the next day, when it also had left the nest. Until 5 April both young seemed
to stay in the large Protea not far from the nest and were frequently heard begging for
food, calling" tsep-tsep-tsek ".

On 9 April the female was twice seen to fly out of the territory and she gave the impression
of attending to young. Eventually one young was spotted flying rather well. The length of its
tail was now about half that of an adult female's tail.

Two days later, on 11 April, one of the young was seen on the far side of the territory and
at that time the male perched on the far-side boundary of the territory. The male and the female
were both very close to the young and seemed excited. Shortly afterwards the two parent birds
flew back into the territory in "chase-flight" and the young remained behind. It was noticed
darting towards a flying insect the way flycatchers do, and catching it. It seemed quite experienced
and was therefore fairly, if not completely independent of the parents. B was not seen.

On 12 April, B was seen sitting just below the main perch of the male. It begged for
food with a one-syllable call, hunched posture, head obliquely up. No flapping of the wings
was noticed, nor any movement of the body. The male seemed to feed the young twice, although
the actual act could not be seen, as the young was hidden behind leaves and branches at that
moment.

On 15 April B was again seen on the main perch near where the male was sitting.
On 16 April both young (which were banded) were observed in the" lavatory" Protea. The

male was on his usual perch but silent. After a short time the female came flying into the
territory and after a while flew towards the young, uttering the harsh, high, intensity alarm-call,
fluttering her wings slightly. This had a frightening effect on the young and they scattered and
disappeared out of sight.

On 17 April both young were again seen in the territory and the female was observed to
chase A. The tails of both young were then about three-quarter that of an adult female. This
was the last time any of these Sugarbirds were seen.

These observations show that in both cases at least one young was still begging
for food 18 days after it had left the nest. In one case a young left the territory
temporarily on the eighteenth day after leaving the nest. On the twentieth to twenty­
first day the female was hostile towards the young and this possibly meant the termina­
tion of the family association. In the case of the 1957-family the position was as follows:

Incubation period: 17 days;
Nestling period: 18 to 19 days;
Post-nestling period: about 21 days.

NUMBER OF CLUTCHES PER SEASON

To establish whether a pair has more than one clutch in a breeding season the
female should be marked so that her identity is known without any doubt. The female
breeding in the University territory was thus marked, by dabbing gold paint on her
tail while she was incubating her first clutch in the years 1954, 1955, 1956 and 1957.
This mark lasted for the rest of that particular breeding season, but of course dis­
appeared with moulting. In this way it was established that the pair breeding in the
years 1954, 1955 and 1956 had two nests in each breeding season.

1954: The first clutch hatched, but as the young were hatching they were killed by
Argentine Ants. Six days later the second nest was nearly complete and building must have started
very soon after the young came to grief. Both young of the second clutch died before they left
the nest; no third clutch was laid and the birds disappeared from the territory.

1955: One young of the first clutch left the nest. The next day, the female was seen- building
a new nest. When she had laid the first egg of the second clutch, the young of the first clutch
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was seen near the nest. A week later when she was incubating two eggs, she was seen to feed
the young. The young begged for food and was then 15 days out of the nest. Three days later
the young was still begging for food, and this was the .last time it was seen. The eggs of the
second clutch came to grief and no other clutch was laid that season.

1956: The first eggs hatched, but the young were killed by ants. Three days later the
female was building another nest which, judging from the stage of construction, must have been
started one or two days after the young were killed.

This second clutch reached the chipped stage but was deserted when DDT powder was
put on the edge of the nest to keep away the ants. The parents left the territory completely.

1957: The first clutch hatched safely and the young left the nest and were seen occasionally
for as long as three weeks later. The female, however, did not build a second nest and both
parents eventually left the territory about the same time as the young. Thus only two out of
seven breeding attempts were successful in this territory.

P. cater, therefore, can build two nests in one breeding season and this seems
to be the rule; but at least in some cases the female may have only one clutch during
a breeding season. Where two nests are built and occupied this may happen when the
first clutch of eggs or the young come to grief but is not restricted to this as it also
takes place when the first young survive and leave the nest safely. The second nest is
built very soon (one or a few days) after the eggs or young have come to grief or after
the young have left the nest. As a result the young of the first clutch may still be
dependent on the parents for food while the female is incubating her second clutch.
This occurs in many European Passerines, but only a few records for South African
species have been published (Rowan, 1953).

An observation on Sugarbirds in Kirstenbosch in 1955 indicates the possibility
of more than two nests being built by the same female in the one season. In this case
the female was not marked and one could only presume that it was the same female
because she was in the same territory and because, as has been shown earlier, the species
is strongly territorial during the breeding-season.

On 27 April 1955, a family of Promerops (K6) was seen consisting of a large
young begging for food, a male which was observed to feed the young and a female
which was carrying nest-material. On 13 May the nest, which must have been at
least the second nest of the season, contained two eggs and the young was still about
and following the female when she was off her eggs. After this date the young was not
seen again. 011 5 June the young of the second clutch left the nest. On 18 June (14
days after they had left the nest) they were still being fed and a female (presumably
the mother) was building a nest eight metres up a Silvertree only a few metres away
from the second nest. On 20 June (16 days after leaving the nest) the two young were
seen approximately 25 metres from the actual nest area. They were not seen again. The
nest in the Silvertree was abandoned and never occupied. On 27 July. a nest containing
two young was found. only 10 metres from the second nest and the third nest. All these
nests being so close to each other and therefore probably* in the same territory. it is
possible that they were built by the same female in which case this female had four
nests of which it occupied three. The young of the fourth nest did leave the nest but
were never seen again and must have died soon afterwards.

POSITION OF SUBSEQUENT NESTS BUILT BY SAME FEMALE IN THE SAME
BREEDING SEASON

The two nests built by the pair occupying the University territory in 1955 were
52 metres apart. Both were in a Protea, the first 110 em. and the second 165 em. above

* Mrs. M. K. Rowan (unpublished) observed in an area with a very dense population of
Promerops nests of different females occurring within 10 yards of each other.
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the ground. The two nests built by the pair occupying the same territory in 1956
were 16 metres apart. The first was in a Protea and the second in heather. The height
above the ground of the first was 209 cm. and of the second 71 em.

With pair K6 at Kirstenbosch, the distance between subsequent nests of the
four presumably built by the same female was: ?; a few metres; 10 metres. The
height above the ground was: 1l 0 ern; 105 em; 800 plus em and 127 em. Three of the
nests were in a Protea and one in a Silvertree.

There is therefore considerable variation in the actual spot where the same
female builds subsequent nests even in the same season. Herrick (l911) came to the
same conclusion for other species of birds.

SURVIVAL RATE OF EGGS AND YOUNG

The mortality of eggs and young in a species like P. cater which breeds during
the cold, rainy season can be expected to be rather high because, in addition to
predators, they suffer adverse climatic conditions.

During this investigation 28 nests were kept under regular observation and these
were used for determining the survival rate of eggs and nestlings. The results appear in
Table 26.

TABLE 26

SURVIVAL RATE OF EGGS AND NESTLINGS

Total No. of eggs and
nests Eggs lost Eggs hatched Nestlings lost Young fledged

55 eggs in 28 clutches 14 eggs in 7 41 eggs in 21 23 young in 1H- 18 young in 9+
clutches clutches clutches clutches

100% 25% 42%

Thus, out of 28 nests containing 55 eggs, 25% did not reach the hatching stage.
In 42% the eggs hatched but the young did not leave the nest. The total mortality
was, therefore, 67%.

Relevant figures for other species are 60% for Musclcapa hypoleuca, 79% for
Phoenicurus phoenicurus, 65% for Oceanites oceanites (Mayaud, 1950). Allen (1930)
gives a general mortality percentage of over 80% during the egg and nestling stage
combined.

The 67% figure for Promerops, therefore, does not seem exceptionally high.
Rowan (1955: 202) working on the RedwingedStarling Onycognathus mario found a
mortality of 10.3% but states that this is unusual.

As it is difficult to keep young under observation once they have left the nest,
no actual figures can be presented on the mortality rate of the Promerops young which
have left the nest. The impression gained during the investigation was, however, that
mortality was high. And if 20% of all clutches eventually develop into independent
birds, it seems a lot. One should of course bear in mind that keeping nests under
regular observation means regular visits which may make it easier for predators to
find the nest. The mortality rate as recorded may, therefore, be somewhat on the high
side.

The following is a list of factors responsible for loss of eggs and young birds in
Promerops:
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(1) Climatic conditions, like driving rain and low temperature. Normally the
female covers the young andprotectsthem againstrain and excessive cool­
ing. Sometimes, however, she fails to do so withfatal results for the young,
as wasobservedat least twice.

(2) The Argentine Ant Iridomyrmex humilis must be responsiblefor the death
of many young birds. During this investigationat least threeinstanceswere
recorded,where chipped eggs or young were killed by this insect.

(3) Snakes: Once when two youngdisappearedfrom a nest Mr. P. Steyn noticed
and capturedan Olive House Snake Lamprophis ornatus in the vicinity.
When dissected, the snake was found tocontain two young Promerops,
which probably were thebirds from the nest.

(4) Rodents: Although never seen to do so, there are strongindicationsthat wild
mice and rats take youngSugarbirds. Parent birds were seen tobehave
aggressivelytowards a rat coming near to their nest.

(5) Other mammals: Cats and the Cape Grey Mongoose:Myonax pulverulentus,
which are often encounteredin Cape Sugarbirdshabitats, very likely also
prey on eggs and young and may even catch anoccasionalfemale on the
nest, especially during the night.

(6) Birds: The Fiscal Shrike Lanius collaris and the Boubou Shrike Laniarus
[errugineus probably account for the disappearanceof many an egg and
young of Promeropsas they are often seen in thelatter's territory. Sugar­
birds always act very aggressivelytowards them.

FEEDING ACTIVITY

The shape of the bill and theanatomyof the tongue is well suited toobtaining
honey or small insects at thebottom of tubular flowers. Most feeding is done on
and in Protea. They spend much timeprobing with their bills in Protea flowerheads
or in the axils of the leaves. At the end of the breeding-seasonthe birds leave
the Protea-clad breeding territories and start feeding on other types of flowers such
as PincushionLeucospermumsp., Red-hotPokerKniphofia uvaria and Erica spp.

As mentioned,Sugarbirdsoften dart from a perchtowardsflying insects, catching
them with an often audible snap of thebeak and then returning to the perch. This
action is almost exactly the same asthat of flycatchers. If a relatively large prey
is caught, it is usually killed by slapping it a couple of timesagainst a branch with
quick, sidewaysmovementsof the head.

BATHING

Sugarbirdswill occasionally have a bath in the tops of Protea bushes when
the latter are soaking wet after rain. For instance, on 13 May 1956, while looking
for nests atLongkloof, SomersetWest, Mr. J. MacLeod and the author watched a
female, after heavy rain, having abath on the tips of the�u�p�p�l�~�r branchesof dripping
wet Protea, flapping her wings, and keeping them above her back.At the same time
she rubbedher head and neckagainst the wet leaves and shespreadher tail. These
movements were quick and dislodgedwater drops from the leaves which showered
on to the bird. She also sometimesstretchedher neck obliquely upwards and held
the head erect. The bird performed for quite a while and seemed to enjoy it
thoroughly. Thebehaviourpatternseemed very welladaptedto the circumstances.








