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Three pairs of Knysna Warblers were monitored on the
south-eastern slopes ofTable Mountain during the 2000
breeding season. Males displayed alone on territories
unlil the second half of August, when females arrived.
Nest·building (8 days) and incubation (16 days) were
undertaken entirely by the female, who was not fed on
the nest by the male. Chick provisioning was done
mainly by the male. Arachnids and terrestrial
amphipods were the most common prey brought to
chicks, The fledging period was 12 days. Modal clutch
size was three eggs, <lnd depred<ltion rates of eggs <lnd
chicks were high. After losses, replacement clutches
were laid on average 19 days later, after a new nest was
buill. A maximum of three clutches per pair was
recorded. Of 18 eggs monitored, 28% hatched and 17%
fledged, equating to a production of one fledgling per
pair per year. Ten days after fledging, the entire family
leaves the territory, males probably returning once
young are independent. The main threats to the local
popul<ltions <Ire cle<lring of rip<lri<ln undergrowth and
management practices th<lt imp<lct the pred<ltors of
rodents.

INTRODUCTION

The Knysn<l Warbler Bradyptarus sylvoticus is a rare and highly localised
resident of damp forest understorey and tangled streamside thickets
(Hockey et 01. 1989; Grimes et 01. 1997). It has a fragmented range
between Cape Town and the Eastern Cape Province: the nominate

race occurs between 18°30'E and 25Q 30'E, being replaced farther east
by the race pondoensis (BelTlJti 1997: Grimes et al. 1997). A
population that persisted in southern KwaZulu-Natal until the mid
1960s is now thought to be extinct (Berruti 2CMJO). It is one of three
EkadyptefUs species endemic to southern Africa, and one of twO
endemic to South Africa (Grimes et al. 1997). The nest of this species
was not discovered until 1959 and most accounts of its breeding
biology are anecdotal (e.g. Hofmeyeret at. 1961; Pringle 1977): sample
sizes are small for all breeding parameters (Grimes et al. 1997, Berruti
2000) and its diet is unknown (Berruti 2000).

By virtue of its restricted range and small population size, it is
classified in the South African Red Data Ust as Vulnerable (Barnes
2CMJO). Hockey at al. (1989) estimated the population of the Western
Cape Province as fewer than 200 pairs and identify population
fragmentation as a factor potentially predisposing these birds to
vulnerability. The aim of this Study is to provide supplementary
information about the bird's breeding biology in the Western Cape and
suggest how this information may be of relevance to the species'
conservation.
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METHODS

Three breeding pairs of Knysna Warblers were monitored between I
August and 31 December 2000 along a small stream in Upper

Constantia, Cape Town (34°00'5, IS023'E). The site is a shallow,
gently-sloping. south-east facing valley. The vegetation is mostly
exotic, trees being predominantly oaks and poplars with small patches
of indigenous yellowwoods. The understorey is also mostly alien, with
large patches of bracken, ferns, bramble and bamboo, and many
escaped garden ground cover plants including nasturtiums, Impatiens,
matted grasses and Plectranlhus spp.

Pairs were located using singing males. Males sang consistently
during the first two weeks of August, but there was no evidence of
females in the study area at this time. Females were first recorded in
the territories during the last twO weeks of August and were located
by their contact calls (which differ from those of the male). Nests under
construction were located using calls of both male and female. A:; a
female approaches the nest, her contact calls become louder and faster
and continue until she reaches the nest rim, at which time she falls
silent. When she is at the nest, the male is also silent but resumes
singing immediately she leaves the nest cup. When the female moves
from the nest cup to the rim, she starts calling loudly and rapidly and
continues to do so until she is co 2.5 m away from the nest, when she
joins the male and resumes normal, softer, contact calling.

Once a nest had been located, birds were watched, photographed
and video-taped from distances of 2-3 m, taking care not to obstruct
the (two) regular routes used by the adults when approaching and
leaVing the nest. This allowed observations of nest-building, incubation
and chick-feeding behaviour. Diet was quantified to at least ordinal
level from stiff photographs of adults returning to feed chicks. Nests
were monitored daily. and at variable times of the day, for an average
of four hours per day.

Territories were plotted on, and their sizes calculated from, a
I:2000 aerial photograph,

RESULTS AND DISCUSSION

Sexing adults

Grimes et 0/. (1997) correctly state that the female has a paler throat
than the male, but this is a comparative rather than an absolute feature.
Both sexes have broken, pale orbital rings, appearing as pale half
moons at the front and rear of the eye: these are more obvious in the
male than in the female. Apart from this feature, females are plain
faced. Males, by contrast. have a dark. triangular-shaped mark on the
lores, bordered below by a short, white stripe. The dark lora! spot
varies in intensity and is most conspicuous in subdued light when it
COntrasts with the pale mark in front of the eye. This set of features
provides obvious facial COntrast in the male that is lacking in the female.
In addition, females have indistinct dark moustachial stripes bordering
the whitish throat. Males, by contrast, have indistinct dark malar
stripes. The contact calfs of males and females also differ subtly: the
male's call is harsher and more explosive than the female's.

Pre-breeding behaviour

Males were already singing by the first week of August when the study
site was first Visited. Displays at this stage of the breeding cycle were
mostly given from 2-3 song perches. all within a 5 m radius, Subsequent
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observations revealed that the song sites used early in the season were
all positioned at the very edges of territories. and distances between
singing males were a minimum of 15 m. 50ng sites were all situated in
the upstream parts of the territories. However. within these, song
perches were within 1.5 m of the ground and were in the pockets of
densest vegetation (bramble. honeysuckle and Plectronthus). Males
sang steadily throughout the day, but songs were less frequent and less
regular between II hOO and 14hOO when males foraged across the
entire territory and sang from sites other than their main song perches.
After 14hOO. males returned to their main song sites and continued
singing. often until well after dark.

During the first two weeks of August, there was no evidence of
females in any of the territories. Females were first detected (by their
contact calls) in the last twO weeks of August. When a female arrived
in the territory, the behaviour of the male changed immediately. For
ca 10 days. he escorted the female around the territory. 50ng
frequency was reduced, but songs were given from sites throughout
the territory. The pair remained within co 3 m of each other and the
songs of males initiated contact calling by females. During the escort

period, pairs regularly remained within small sections (co 5 m2) of the
territory for up to two days: this behaviour is probably linked to nest
site choice by the female.

Two of the study pairs (A and B) had territories of 0.54 ha.
Following the death of the female of Pair A (see below) and the
disappearance of the male of Pair A. Pair B spent some time in the
vacated territory prior to their third breeding attempt. but remained
within their original territory once their third nest was under
construction. Pair C had a territory of 0.44 ha. One other pair (D).
whose nest was never found, defended a territory of 0.47 ha. Average
territory size atthe start of the breeding season was thus O. 50 ha (range
0.44 - 0.54 hal.

The nest-building phase

Nest construction started co 14 days after females arrived in the
territories. Nests were constructed entirely by the females, and were
built with material collected almost exclusively within 5 m of the nest.
The interval between females leaVing the nest and returning with new
material ranged from 30 to 120 s: items were brought singly. Normally.
ca 15 s was spent at the nest with the new material. All nests were
sited between 0.03 and 0.88 m of the ground (mean = 0.40 m. n =
7) and most were extremely well concealed just below the canopy of
low, tangled vegetation including matted grass. Plectromhus and
honeysuckle. Five of seven nests were sited within 2.5 m of water. and
two were sited 12 m from water. Of the three first-made nests. that
of Pair A was 56 m from that of Pair B, and Pairs Band C were
separated by 57 m. Replacement nests were built 18· 30 m away from
the originals. All replacement nests (n = 4) were built downstream of
the preceding nest (i.e. at lower elevation within the territory); but
sample size is too small to interpret the significance (if any) of this
behaviour. Pair D also moved progressively downstream during the
breeding season. but no nests were located in this territory.

In the first stages of nest-building. the female constructed a thick
foundation of leaves, nonnally adding to an existing collection of fallen
leaves caught within the vegetation. These leafy platforms were
flattened and compacted with a shuffling motion of the feet. Although
fallen leaf litter was abundant at the site, females plucked and pulled
many dead and dying leaves from plant stems. Once the nest base was
completed. females added dry grass and other narrow-bladed plant
material, interweaving this with dry leaves. Apart from the lining. which
consisted of fine plant material including dry rootlets from the stream
bank. nests were loosely constructed but with a neat, compact cup.
Nest-building activities occurred throughout the day. but were most
intense during the morning. After co II h30. females moved farther
from the nest and returned less often with nesting material. After ca
13hOO the pairs were largely silent, feeding together within 10m of
the nest: females rarely brought nest material during the afternoon.
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For three nests that were located when first started. nest-building took
eight days: six days to complete the nest cup and two days to line the
nest. Nest dimensions (n = 7 nests) were: outer diameter 120-150
mm (~ean 135 mm); maximum depth 90-150 mm (120 mm); cup
width 55-65 mm (58 mm); and cup depth 30-70 mm (55 mm).

During the nest-building phase. males remained close to the nest
site. using a song perch 3.5-5 m away and close to the area where the
female collected nesting material. When a female returned to the nest
with material, the male followed her from his song perch to within 0.5
1.5 m of the nest, and then very rapidly returned to his song perch. As
the female approached the nest. her calls became louder and faster.
Whenever the female was at the nest, the male was silent. He
remained silent until immediately after she left the nest again. at which
point he sang briefly before joining the female in the area where she
collected the nest material.

Egg-laying and incubation

The first eggs were laid within 15 h of nest completion: subsequent
eggs were laid at intervals of 24 h and all eggs were laid in the morning
before 09h30. The one egg observed being laid was laid at 09h IO.
Freshly laid eggs have a satiny pinkish-white background colour that
fades to white as incubation progresses. The eggs are dusted. speckled
and spotted with red-brown, overlying similar, but less obvious, ash
grey markings. These markings were usually evenly distributed, but
sometimes aggregated apically. One of the 18 eggs examined was
markedly more heavily and evenly spotted and blotched with red
brown than the others. The three study pairs Started their first clutches
on 12/09. 24/09 and 1/ IO. Seventeen eggs measured 20.2-21.5 ~ 13.7
14.8 mm (mean 20.8 x 14.3). Clutch size was difficult to determine
because of the high rate of egg loss (see below). Of five completed
clutches (completion assessed by the onset of incubation), four
contained three eggs and one contained two eggs. Incubation period
was recorded accurately for two nests (five chicks) and was 16 days
from the time of clutch completion. This is longer than the 12-13 days
reported by Grimesel al. (1997) and shorter than the 19 days reported
by Hofmeyr el al. (1961), All chicks within a clutch hatched on the
same day, usually within a two-hour period. No nest parasitism was
recorded, and neither Red-chested Cuckoos Cuculus solilarius nor
Klaas's Cuckoos ChrysococcyJ( klaas nearby elicited any response from
the warblers.

During the egg-laying period. both members of the pair remained.
and foraged, within about 20 m of the nest, but eggs were never
incubated. Once the clutch was complete, only females incubated,
starting 3-4 hours after the last egg was laid and incubating in shifts of
30-60 minutes. punctuated with foraging breaks of 7-1 0 minutes during
which the eggs were unattended. Around midday. females usually
made a single, longer foraging trip of 30 - 60 minutes. During short
foraging trips. females remained within 5 m ofthe nest and were usually
joined by their respective males. During the longer. midday foraging
trip, females foraged up to 30 m from the nest. During the incubation
period, males sang regularly from their original song sites, up to 70 m
from the nest, and sometimes from an alternative site closer to the
nest.

Rates of egg loss were high. Pair A commenced their first clutch (3
eggs) on 12/09. The entire clutch was lost by 16/09. Their second
clutch (2 eggs) was started on 611 0 and completed (female incubating)
on 7/10: by 08/10 both eggs had been lost and the remains of the
depredated female was in the nest cup. After this. the male abandoned
the territory. Pair Bstarted their first clutch on 24/09: at least two eggs
were laid. but the clutch was lost by 29/09. Their second clutch (3
eggs) was started on 20/10: one egg was lost on 211 IO. The two
remaining eggs were abandoned on the same day and were lost on 24/
10. Their third clutch (3 eggs) was started on 10/11 and all three chicks
from this nest fledged. Pair C's first clutch was Started on 1/10. The
second-laid egg was lost on 05/10 and the one remaining egg was
abandoned. They started another clutch on 17/1 I, but it is vel)' likely
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that ill first replacement dutch was laid. but not located, prior to this.
Of the three eggs in the November relay, one was addled and two

hatched. or the hatchlings. one disappeared at three days old and the
Other at nine days old. The time between loss 0( abandonment of oM
clutch and stMtlng the next ranged from 18·20 days (n = 3. mean =
19). Thus, there is a delay of 10- 12 days between loss of ill clutch and
the Stall of nest-building for the next: no nests ~re used more than
once.

No depredation of eggs, chicks or adults was observed directly.
There are. however, several potential predators at the Study site,
Mammals include Water Mongoose Ali/ox palvdinO$u$, Small Grey
Mongoose Herpestes pulverulenta. geneu Genetta spp and rats Rot/us
spp. One depredated nest (Pair B) containing the eggshells had ill snull
burrow made through the base to the nest cup. possibly the work of
ill small rodent. The depredated adult female of PAIr A. whose remams
were found in the nest, was possibly kIlled by a rat. Potentlal avian
predatOl"S of eggs include Burchell's Coucal Cen~ borchell" and
Olive Thrum Turdus oIrvoceus: adult Knysna Warblers become very
agitated in the presence of both these species. Howevef". Buff-spotted
Flufftails Safothfuro ~Iqons. which were regularly seen dose to warbler
nests. elicited no reaction. African GoshawKs Ac:Ciptt~r toch"o are
potential predatOf"S of adults. The moSt likely reptilian predator of eggs
is the Common Egg.eater Snake Dosypdlls scabra. Based on the times
of day at which depredated nests were discovered, it seems likely that
most predation occurred at night.

Chick-rearing and breeding success

Both members or the pair provisioned the chicks. At a nest containing
one chick. of nine video-taped food deliveries, all were by the male.
The female visited the !leSt regularly to brood the chick but never
brought food. At a nest containing three chldu, 26 of -41 video-taped

food deliveries (63.-4%) were by the male (0 = 2.95. I dJ.. n.s.).
Although the sample size is very small. these observations suggest that
the male takes the lead role in chiek prOVisioning, with the role played
by the female increasing with increasing brood size. Most food was
gathered within a 5-m radius of the nest. Females normally had two

approach routes to the nest that they used consistently from nest·
building to fledging. Males used these same routes during chick
rearing. The males continued to sing during the chick-rearing period.
usually 10-70 m from the nest. Chicks were brooded intermittently
throughout the nestling period. but only by the female. During rain
showers, one female was observed to mantle over the chicks with her
wings spread and fleXing up and down at the carpal joint.

Food items were delivef"ed either Singly or several together. Of 136
food deliveries, 69 (51%) were of Single .tems, 38 (28%) contamed
two items, 20 (15%) contained three Items, 8 (6%) contained four
Items and I (1%) Contained six prey. Even when food loads containing

multiple items were delivered. with one exception. only one chiek
received the food. Arachnids MId terrestrial amphipods were the most
frequent food brought to the chicks, numerically accounting for &4%
of all food delivered (Table I). Other prey brought mduded moths.
stick insects, cockroaches. caterpillars MId earwigs. A single nlne-day
old chiek was fed on average once every 13 min dUring the morning
and once every 37 min in the afternoon (based on 189 min of video
footage). A brood of three nine-day-old chicks was fed once every 3.6
min during the morning (135 min of video), averaging one feed every
10.8 min per chick.

After a chick had been fed, the adult waited for a faecal sac to be
produced: this normally took less than 5 s. If no sac was produced. the
adult left the nest. When faecal sacs were produced, they were mostly

swallowed by the adult. but some were carried away. If faecal sacs
were produced when no adult was present, these were eaten by the
adult on its return, usually in sever.ll pteCes.

Feeding viSits by males that included removal of a faecal sac
avenged 15.1 s (8 - 28 s, n = 10), slrghtly shorter than viSIts where no
faecal sac was produced (mean = 21.1, range 1-108 s, n = 22).
Equivalent values for females were 22.8 s (range 5 . -46 s, n = 6) and
32.2 s (range 1-4 - 86 s. n = 8).

Nestlings have three dark tongue spots but, contrary to Fig. Ib in
Pringle (1977), they lack two dark mouth spots positioned laterally on
the underside of the upper mandible.

Fledging period was determined accurately for three chicks from

one brood. The three chicks hatched before II hOD on 28/ II and
left the nest after 12hOD on 10/12, giving a fledging period of 12 days,
agreeing with the 12-13 days reported by Pringle (1977) and being
slightly shorter than the 13-14 days of Hofmeyr er 0/. (1961). The
fledged chICks from the one successful breeding attempt retnalned In
the company of their parents and WIthin the temtory for 10 days.
During thrs penod, there was no SIngIng by the male. By Day II (211
12), both adults and young had left the temtoryand none had returned
by the end of the study at the end of December. It is not known when
males return to terntories. but it IS probably fairly soon after the young
are independent. based on the observation that male Knysna Warblers
respond to playback tapes at traditional sites throughout the year. It
appears as though females either return only at the beginning of the
next breeding season or, if they are on the territory, are completely
silent outside the breeding season and do not associate with the males.

Breeding success was low; a total of seven breeding attempts by
three pairs produced only three fledglrngs, all from the same brood. If,
as suspected, one breeding attempt by Pair C was missed, this success
rate would decrease to three chkks from eight clutches. Of 18 eggs.
frve survived to hatching (28%) and three to fledging (17%). This
equates to one fledgling per patr per yeAr. Nest predauon rates of
passefines In the Western Cape Pl"O'V1nce are very high (T.E. Martin

TABu: 1. Summary of prey items fed to Kynsna Warbler chicks

Pre, type Number Percent

ArachnKb. Orders: Ar_aea and Opdlones

Wood lice. Order: lsopoda

Terrestriel emphipods. Order: Amphipoda

Moths. Order; Lepidoptera; Family: Noctuidae

Caterpillars; rllOStly moths

Earwigs. Order: Dermaplen,

Cockroaches. OrOeo'": Blatt"'; femily: Blatellidae

Cr_1Iift;. Order: Dopter-a; femily: TIJlUIdae

Stick Insecb.. OrOeo'" Phasrrurtode', F.mIy ~tJdae

Snl.ils Order Mollusca

Tolal

'"
3

80

2

8

2

15

2

3

3

515

Il

32.9

0.8

33

0.8

62

08

12

"'.•
"Including Famllies Delnoptdae. Phyxllidae, 0rymusKlae. Telragmthodae llOd Theridiidae
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pers. comm.), but without details of adult longevity it is impossible to
assess whether the productivity recorded here is sufficient to maintain
a stable population. There is certainly no evidence that eitherthe range
or numbers of Knysna Warblers on the Cape Peninsula (thought to be
fewer than 100 pairs in the 1970s - Pringle 1977) have decreased (pers.
obs.).

Conservation considerations

As far as is known, the range of Knysna Warbler on the Cape Peninsula
is confined to the eastern slopes of the Table Mountain range below
600 m a.s.1. between Newlands and Tokai: a linear range of 10-10.5
km. Within this range, they are strongly associated with small Streams
and damp valleys. Many of these fall within designated green belts or
the National Botanical Gardens at Kirstenbosch. Indigenous vegetation
is clearly not a prerequisite for successful breeding as many pairs are
located in areas dominated by tropical and subtropical plants that have
escaped from nearby gardens. Similarly, they are able to withstand
fairly high levels of human disturbance - one of the study nests was
located O.S m from a popular walking and horse-riding trail. Habitat
requirements for breeding and the causes of breeding failure reported
here suggest that two factors are likely to innuence the population.
Firstly, their dependence on dense riparian vegetation indicates that
clearing of undergrowth - including of alien species - would be
detrimental. Secondly, eggs and chicks are subject to intense
depredation, much of which (because of their choice of nest site) is
probably caused by rodents. Management practices that impact
negatively on populations of predators of rodents. such as owls,
goshawks, genets and mongooses, may have knock-on effects on the
productivity of warblers.
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IN THE PAPER: Eguchi, K., Nagata, H., Asai, S. & Yamagishi, S. 200 I. Nesting habits of the Rufous Vanga in Madagascar. Ostrich 72

(3&4): 201-203, the authOf"S inadvertently submitted an incorrect version of Table I. The corrected version follows:

Table I. Monthly distribution of laying dates of the Rufous Vanga.

Year October November December

1994 First nests 5 0 0

Replacement nests 2 , 0

Total 7 , 0

1995 First nests 14 9 0

Replacement nests J 8 4

Total 17 17 4

1996 First nests 19 4

Replacement nests 0 8 5

Total 19 12 ,
1997 First nests 20 9 0

Replacement neStS 2 19 J

Total 22 28 J
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Study period

Oct.-Dec.

Aug.-jan.

Sep.-Jan.

Sep.-Jan.
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