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SummarySummarySummarySummarySummary

Productivity of the endemic Mauritius Olive White-eye Zosterops chloronothos, the least
known of the Mauritian land-bird species, was studied for three consecutive breeding seasons.
Fifteen White-eye territories were monitored in 1998–1999 and 1999–2000, and 18 in 2000–
2001. Although respectively 67%, 73% and 78% of pairs in these territories exhibited signs of
breeding, the annual proportion of pairs that successfully produced a fledgling was found to be
extremely low at 7%, 7% and 17% respectively. Only five fledglings were observed during the
3 year period. None of the pairs was observed to have more than one successful nesting episode
per season, and no pair produced more than a single fledgling over the 3 years. The extremely
low productivity of this declining population is of critical concern. Species-specific conservation
management is urgently required for this species.

IntroduIntroduIntroduIntroduIntroductionctionctionctionction

Mauritius, with an area of 1,865 km2, is the second largest of the Mascarene Islands in
the south-west Indian Ocean. Since the arrival of humans to Mauritius in the 1600s,
over half the endemic vertebrate species have become extinct (Cheke 1987a).
Mauritius Olive White-eye Zosterops chloronothos is one of eight threatened bird
species remaining on the island (BirdLife International 2004) and is the least known of
the endemic avifauna. It has been listed as Endangered (IUCN 2002) but has recently
been upgraded to Critically Endangered by BirdLife International based on an
extremely small and declining population, small range and declining habitat quality
(BirdLife International 2004). The population has declined from an estimated 340–350
pairs in 1975 (Cheke 1987b) to 93–148 pairs in 2001 (Nichols et al. 2004). The main
threats to the species are habitat loss, degradation of native forest, and intense nest
depredation by introduced mammals. Less than 5% of native forest remains on
Mauritius, in a very degraded state (Safford 1997a), and introduced Crab-eating
Macaques Macaca fascicularis and Ship Rats Rattus rattus are a major cause of
passerine nesting failures (Cheke 1987b, Safford 1997b).

Mauritius Olive White-eyes live singly or in pairs, travelling considerable distances
in search of nectar sources. They have large non-exclusive home ranges but aggres-
sively defend a small area around a favoured flower or nest-site against conspecifics
and the more common, sympatric Mauritius Grey White-eye Zosterops borbonicus
mauritianus (Cheke 1987b). Breeding biology observations have been extremely rare
due to the species’ low population, transient nature and elusive nesting habits (Cheke
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1987b, Safford 1991). Only eight nesting episodes have been documented for this
species, seven of which were depredated by introduced mammals (one in Safford 1991,
one found by R. Chevreau de Montléhu and published in Staub 1993, and five in
Nichols et al. in press), and only one successful nest has been monitored (Nichols and
Woolaver 2003). This study documents Mauritius Olive White-eye productivity
within a high-density area of the species’ range in 1998–2001.

MethodsMethodsMethodsMethodsMethods

Research was carried out at Combo, an area of c. 5 km2 within the Black River Gorges
National Park of Mauritius (Figure 1). This area holds the highest known densities of
Mauritius Olive White-eyes (Nichols et al. 2004). The breeding season of the Olive
White-eye extends from September to March (Cheke 1987b, Safford 1991). This
study was carried out from November to March in 1998–1999 and September to
March in 1999–2000 and 2000–2001.

The proportion of monitored pairs that succeeded in producing a fledgling was used
to describe the species’ productivity. The number of pairs that produced a fledgling
was divided by the number of pairs monitored for each season to calculate annual
productivity.

Territories were monitored to determine the number of fledglings each pair pro-
duced over the 3 year study period. Territories within Combo were mapped following
the methods of Safford (1997c). Territories were in the same location each year.
Although not confirmed, it was suspected that the same pair used the same territory
during the breeding season and in subsequent seasons as Mauritius Olive White-eyes
are very territorial (Cheke 1987a, Safford 1991). Pairs were observed for signs of
breeding, which included mutual preening, indications of a brood patch, one or both
adults carrying nesting material or invertebrate food items, and one adult observed

Figure 1. Map of south-west Mauritius with the Black River Gorges National Park (within the
curved black line) and the area of Combo (within the black rectangle). Adapted from Safford
(1997b).
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alone on more than two consecutive observations (suggesting the other adult was
incubating). Due to the discreet behaviour of this species, it is possible that some pairs
attempted to breed without being observed by us. Each territory was monitored one
to three times per week with each pair being observed for 1–2 hours per visit. This
was sufficient to ensure the sighting of a fledgling with a pair since the young are
dependent on the parents for 2 months after fledging (Nichols and Woolaver 2003).

ResultsResultsResultsResultsResults

Fifteen territories were monitored in 1998–1999 and 1999–2000, and 18 in 2000–
2001. The same 15 territories were monitored over the three breeding seasons with
an additional three territories monitored in 2000–2001. Over the three seasons, 67%,
73% and 78% respectively of the monitored pairs were seen to exhibit signs of
breeding (Table 1). Of those breeding pairs, 10%, 9% and 21% respectively were
successful in producing a fledgling (Table 1). Overall productivity, as represented by
the proportion of all monitored pairs successful in producing a fledgling, was 7% in
1999, 7% in 2000 and 17% in 2001 (Table 1).

A total of five single fledglings were sighted during the 3 year study period, in five
separate territories. Given the species’ territoriality, this strongly suggested that five
different pairs produced the fledglings and that no pair produced more than one fledg-
ling during the 3 year period. One fledgling was observed in each of the first and
second seasons and three fledglings were observed in the third season. The number
of fledglings produced per pair per year over the 3 year period was 0.10 (5 fledglings/
48 pair-years).

DiscussionDiscussionDiscussionDiscussionDiscussion

The low productivity of Mauritius Olive White-eye is of critical concern. The popula-
tion continues to decline rapidly with at best around 150 pairs remaining (Nichols
et al. 2004), and the long juvenile dependency period (Nichols and Woolaver 2003)
limits the number of young that can be produced per season.

Only 7–17% of pairs were successful in producing a fledgling over the 3 year period
and only one of the eight (12%) nests recorded for this species has been successful.
As a comparison, the Critically Endangered Seychelles White-eye Zosterops modesta
on Conception Island has an apparent nesting success greater than 40%, with the
majority of pairs producing fledglings each season (Rocamora and François 2000).
Even on the island of Mahé, where the Seychelles White-eye population is dwindling

Table 1. Productivity of Mauritius Olive White-eyes in Combo between 1998 and 2001.

1998–1999 1999–2000 2000–2001

Pairs monitored 15 15 18

No. (%) of pairs seen to exhibit signs of breeding 10 (67%) 11 (73%) 14 (78%)
No. (%) of pairs seen to exhibit signs of breeding that 1 (10%) 1 (9%) 3 (21%)
produced a fledgling
No. (%) of all monitored pairs that produced a fledgling 1 (7%) 1 (7%) 3 (17%)

Total no. of fledglings produced by all pairs combined 1 1 3
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and has an apparent nesting success of 13%, the majority of breeding pairs still suc-
ceed in producing young (G. Rocamora in litt. 2003). On Heron Island in Australia,
60% of territorial pairs of the Capricorn Silvereye Zosterops lateralis chlorocephala
produced fledglings each year (Catterall et al. 1982). Although productivity of the
common and sympatric Mauritius Grey White-eye has not been documented, fledg-
lings were frequently observed in the Black River Gorges National Park between 1998
and 2001 (R. Nichols and L. Woolaver pers. obs.).

Only single fledglings were produced by each pair of Mauritius Olive White-eye. In
1975, Cheke (1987b) observed three family units of three “sometimes with one bird
begging”. Although he was unable to confirm these were adults with fledglings, “one
bird begging” still suggests only one fledgling. This indicates that breeding pairs do
not commonly fledge more than one young, and have not for several decades. Pairs
in the declining populations of Seychelles White-eye most commonly produce one
fledgling per successful nest, but will occasionally produce two or three fledglings
(Rocamora and François 2000). Since little previous data exist for Mauritius Olive
White-eye it is not known whether single fledglings were common in the past or
whether some current factor, such as reduced food availability from habitat degrada-
tion, is negatively affecting brood size or number of young that fledge. Clutches of
two and three eggs were reported in the early 1900s, but unfortunately the number
of fledglings was not documented (Cheke 1987b). Carié (cited in Cheke 1987b) noted
“little groups of four or five” that were seen to separate very soon after fledging. This
suggests that Olive White-eyes may at one time have been able to produce more than
one fledgling, although the latter part of Carié’s observation does not concur with the
long juvenile dependency period of 2 months for this species (Nichols and Woolaver
2003).

None of the breeding pairs was observed to have more than one successful nesting
episode per year. If this study is representative of the productivity of the entire popu-
lation, the 7–17% of pairs that are able to produce a fledgling will most likely fledge
only one young per year. Using the most recent population estimates, this suggests
that 11–26 pairs (7–17% of 150 pairs) are producing fledglings each year. A recruit-
ment of 11–26 young per year for a declining passerine population is exceedingly low.
Simulation modelling of population data for Mauritius Fody Foudia rubra revealed
that populations in which 20% or less of pairs reared one brood with no supplemen-
tation from a source population declined sharply to extinction (Safford 1997d).

Conservation needs

Ecological research on Mauritius Olive White-eye should be of high priority and is
required for effective conservation. Most importantly, reproductive success in relation
to habitat and to predator and competitor densities should be investigated so that
management techniques can be developed to increase productivity in the wild
population.

Nest predation by introduced predators has played a significant role in the decline
of Mauritian passerines (Cheke 1987b). Seven of the eight nesting episodes docu-
mented for Mauritius Olive White-eye have failed due to depredation by Ship Rats
(five in Nichols et al. in press), and Crab-eating Macaques (one in Safford 1991, one
in Staub 1993). Introduced Ship Rats are considered a major threat to seven of the
14 island Zosterops species in danger of extinction and are suspected to have been the
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main cause of extinction of Robust White-eye Zosterops strenuus (BirdLife Interna-
tional 2004). Conservation management should include increasing productivity of
wild pairs by protecting critical breeding areas from Ship Rats and Crab-eating
Macaques using predator-specific methods of control such as live-trapping or poison-
ing (Jones et al. 1992), and by predator-proofing individual nest-sites (Hamel and
McLean 1989, Malham et al. 2002).

Translocating individuals or pairs to rehabilitated predator-free offshore islets
(Safford and Jones 1998), which has recently been done successfully for Seychelles
White-eye (Rocamora et al. 2003), may prove successful in increasing productivity for
Mauritius Olive White-eye. Captive breeding of pairs in release enclosures in the
native forest, with the soft release of young into the natal area (Nichols et al. 2004),
may also prove cost-effective and increase productivity. Species-specific management
aimed at increasing the number of young successfully fledged by wild pairs, in addi-
tion to large-scale habitat protection and rehabilitation, is urgently required for the
survival of Mauritius Olive White-eye.
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