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Fifteen species of seabird breed in South
Africa. Of these. nine are endemic to South
Africa and Namibia at the specific or sub-
specific level: African Penguin Spheniscus
demersus. Cape Gannet Morus capensis.
Cape Cormorant Phalacrocorax capensis.
Bank Cormorant P. neglectus. Crowned Cor-
morant P. coronatus. Kelp Gull Larus domi-
nicanus vetula. Hartlaub's Gull L. hartlaubii.
Swift Tern Sterna bergii bergii and Damara
Temn S. balaenarum.

The populations of two others. Leach's
Storm Petrel Oceanodroma leucorhoa (Whit-
tington et al. 1999) and Roseate Tern S.
dougallii (Randall et al. 1988). are small.
restricted to South Africa and seemingly
separated from breeding populations else-
where. Four species. White Pelican Pele-
canmus onocrotalus. Whitebreasted Cormorant
P. carbo. Greyheaded Gull L. cirrocephalus
and Caspian Tern Hydroprogne caspia. breed
and feed at inland water sites in southern
Africa as well as around the coast. However.
at least some of these populations appear
relatively isolated from populations north of
southern Africa (Underhill er al. 1999b).

The endemic and isolated nature of south-
ern Africa’s seabird populations means that
the region is responsible for their conserva-
tion. In South Africa nine of the 15 species are
classified as Threatened or Near-threatened.
using criteria of the World Conservation
Union (Barnes 2000). This makes seabirds
one of the groups of marine animals of great-
est conservation concern in South Africa.

Whereas the conservation status of seabirds
deteriorated rapidly in southem Africa in the
20th century, especially in the latter part of the
century, their value for tourism has expanded
remarkably in recent years. In 1999, for exam-
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ple. 359 035 people visited Boulders on the
Cape Peninsula to view the penguins (South
African National Parks unpubl. records). Sea-
birds have again become a resource with
potential for economic development.

In South Africa. indices derived from
seabirds have been shown to be reliable indi-
cators of the status of some fish populations
on which they teed (Crawford & Dyer 1995;
Crawford 1999). It is thought that summary
indices of the extent to which objectives for
marine ecosystem management are attained
could be developed from seabirds (Underhill
& Crawford 1999). For example. South Africa’s
Marine Living Resources Act of 1998. has as
objectives optimum utilisation and ecologi-
cally sustainable development of marine liv-
ing resources. conservation of marine living
resources. protection of the marine ecosys-
tem. preservation of biodiversity and minimi-
sation of pollution. Seabirds are themselves
of conservation concern. Being near the top
of the trophic chain. they reflect the state of
resources on which they prey. i.e. the health
of the ecosystem beneath them. They are sus-
ceptible to marine pollution and reliably
indicate its extent.

Therefore. the main objectives of research
in South Africa conducted on seabirds by
Marine and Coastal Management are:

O to evaluate the conservation status of
populations and. where this is unsatisfac-
tory. to advise on measures to improve it;

O to advise how colonies may be developed
for tourism in a sustainable manner;

U to develop indices of the health of prey
resources and marine ecosystems that are
based on measurements of seabird par-
ameters.
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Ringing is essential or useful for each of
these objectives. as we discuss below.

CONSERVATION OF SOUTH AFRICA’S
SEABIRDS

Definition of a population

Effective management of any population
requires a definition of that population. Sca-
birds breed al a number of localities around
the southern African coast. but it is important
to understand the degree of interchange. if
any. between colonies. To some extent it is
possible to infer this from changes in the
sizes ol colonies (e.g. Shelton ¢r «l. 1984).
For example. the tormation of new colonies.
such as those of African Penguins at Stony
Point. Robben Island and Boulders from
19821983, necessitates immigration of birds
to those colonies. Similarly. intermittent
occupation ot istands by specices such as
Switt Tern indicates movement between
breeding localities (Crawford er al. 1994).
However. the degree of interchange between
colonies and the range of populations can best
be gauged by noting movements of marked
individuals. As immigration to or emigration
from colonies can operate in one dircction
over a time scale of one to several decades
(Crawford 1998). it is necessary to undertake
ringing over prolonged periods. Already ring-
ing has shown substantial movement of most
seabirds around southern Atrica (Underhill e
al. 1999b). but tor some species (e.g. Cape
Cormorant) there is a need to investigate
further the extent to which breeders move
between breeding localities.

Classification of the conservation
status of a population

The conservation status of South Africa’s
seabirds 1s based on criteria adopted by the
IUCN. which use the extent of a species’
range. the number of mature individuals in
the population. and the rate of decrease of the
population (IUCN 1996).

Estimates of population sizes of seabirds
are often calculated by establishing the number

Crawford & Staverees: Seabird populations 15

of breeding pairs. and then using estimates of
the proportion breeding and survival to cal-
culate the number of individuals (Crawford er
al. 1991). Both survival and proportion
breeding are best obtained from marked indi-
viduals.

The populations of several of South Africa’s
seabirds have undergone massive decreases.
[UCN criteria measure these as rates per year
or per generation. The period of a generation
is taken to be the average life expectancy of
breeders. This is the sum of the mean age at
first breeding and the average life expectancy
once breeding. Estimating both these param-
eters necessitales ringing.

Identifying life stages of conservation
concern

It the conservation status of a species is un-
satisfactory. it is useful to identify those
stages in the life cycle of the species that are
the cause of this. For example. decreases in a
brecding population may result from inad-
equate recruitment to the breeding popula-
tion. from excessive mortality of breeders. or
from both these factors.

Understanding which parameter is respon-
sible for the decrcase of a colony is of consid-
erable help in establishing the cause of the
decrease. For example. if adult mortality is
100 high. one may wish to investigate tactors
such as disease (e.g. Cape Cormorants at
Dassen Island — Crawford et al. 1992). oiling
(¢.g. African Penguins at Robben Island -
Crawford er «l. 1999). predation (e.g. African
Penguins at Betty's Bay — Whittington er al.
1996). ¢tc. On the other hand. if it can be
established that recruitment to the colony is
inadequate (e.g. African Penguins at Posses-
sion Island — Cordes er «l. 1999). it is likely
that either breeding success (e.g. African
Penguins at Robben Island — Crawford er al.
1999) or immature survival is too low or that
young birds are emigrating to other colonies
(¢.g. African Penguins at Dyer Island -
Crawford 1998, 1999). Factors causing this
may include disturbance of breeders and an
inadequate supply of food.
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Modelling seabird populations

Identifying the stage(s) in the life cycle of a
particular species where its conservation sta-
tus is poor. and where remedial action will
prove beneficial. will usually require the
development of a population model that will
enable the effect of changes in parameters to
be examined (e.g. Crawford et al. 1999). For
managers to rely on their intuition in this
regard can prove misleading. Development of
a population mode! requires estimating the
parameters 1o be used in the model. including
breeding success. immature and adult sur-
vival, age at first breeding and breeding fre-
quency. The latter four all require the marking
of individuals, and estimation of breeding suc-
cess is also often facilitated by ringing.

Advising on appropriate remedial
action

Once the cause of the decrease of a popula-
tion has been established. remedial measures
to counter it need to be implemented. This
sometimes requires further analysis. For
example. if a scarcity of food is shown to be
the cause of inadequate breeding success, it
is necessary to know to what extent the avail-
ability of food must be increased to offset the
population decrease. This may involve estab-
lishing relationships between seabird per-
formance (e.g. breeding success) and prey
abundance that can be used to define an
acceptable level of escapement of prey from
fishers. Again estimation of seabird param-
eters will usually involve ringing.

Establishing the efficacy of remedial
measures

After remedial measures have been intro-
duced, it is necessary to monitor their effi-
cacy. For example. the conservation value of
cleaning oiled seabirds has been questioned
(Sharp 1996), but this action has been shown
to have great benefit for colonies of African
Penguins (Underhill et al. 1999a). Marking
individual birds and compiling the resighting
data is used to prove that cleaning oiled pen-
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guins is effective. thus showing that conser-
vation management is producing the required
outcome and that limited financial resources
have been used wisely.

DEVELOPMENT OF TOURISM TO
SOUTH AFRICA’S SEABIRDS

It is necessary to ensure that tourism at sea-
bird colonies will be sustainable in the long
term. The impact of tourists on colonies can
be investigated by measuring and comparing
the success of breeders near to and distant
from tourist routes. and examining move-
ments of individuals into and away from tour-
ist and remote areas. Levels of impact that
will cause long-term decreases in colonies
can be established through population mod-
cls (Shannon & Crawtford 1998). Monitoring
can be implemented to ensure that impacts do
not attain these levels or. if they do. that the
tourism operation is scaled down to the extent
that the impact reduces to an acceptable level.
Again population parameters are needed to
construct the models. Both their derivation
and monitoring the performance of individual
birds. to assess the impact of tourism. require
ringing.

DEVELOPMENT OF INDICES OF
RESOURCE AND ECOSYSTEM
HEALTH

Seabird diet has been shown to be a reliable
index of the abundance of some torage fish
off South Africa (Crawford & Dyer 1995,
Crawford 1999). Ringing is not necessary for
this. However. in developing an index of
marinc ecosystem health. it is anticipated that
ringing will be required.

Establishing desirable levels of popu-
lations

Species may range between low and high levels
of abundance. At the former they become of
conservation concern. At the latter they may
assume the status of pests. where they ad-
versely interact with species of conservation
concern and with fishing operations. It is
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desirable to hold populations at intermediate
levels of abundance (Underhill & Crawford
1999). A means of establishing minimum
viable populations (MVPs) is to undertake
Monte Carlo simulations of populations that
will establish the probability of extinction
over a specified time frame for different start-
ing populations (Shannon & Crawford 1999).
This requires knowledge of population param-
eters and variability about them. and hence
the marking of individuals. The minimum
desirable population will be some multiple
of MVP. Other approaches, e.g. ecosystem
models, may be used to define maximum
desirable populations.

Measurement of performance

Once parameters that will contribute to a
summary index of ecosystem health have
been selected, it will be necessary to measure
their performance. This may be just the size
of the breeding population. or numbers of
birds oiled. However, if the index is to have
some future outlook, it is likely that param-
eters such as survival or reproductive success
will also be incorporated. In this event the
marking of individuals would once again be
a requisite.

CONCLUSIONS

To conclude, it is quite clear that ringing
studies are essential for the effective con-
servation and management of southern Afri-
ca’s seabirds, and are likely to be used in de-
velopment of indices of ecosystem health.
Although progress has been made towards
establishing population parameters, which
are required for modelling populations, much
still needs 1o be done, and further objective-
driven ringing is needed.

Many of southern Africa’s seabirds are
long lived (Underhill et a/. 1999b). There-
fore. it can be expected that their population
dynamics will be better understood as time-
series of information lengthen. It is antici-
pated that ringing will continue to be an
important aspect of management-oriented
research on seabirds for many years yet.
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Terns

A.J. Tree
PO Box 211, Bathurst, 6166, email: tony.tree@pixie.co.za

This is a brief introduction to the tern group
outlining the number of species breeding (6)
and the number of regular non-breeders (8) in
southern Africa. Terns are a neglected group
for which much data on occurrence around
both coastlines and inland still needs to be
collected. Terns are difficult birds to catch for
ringing purposes as nocturnal roosts are hard
to find, but once found terns are casy to
mistnet. The large numbers of recoveries for
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a few species (Common, Arctic and Sand-
wich) indicate only that these populations are
heavily ringed in Europe. Ringing in south-
ern Africa can help fill in the knowledge gaps
about the breeding grounds and the staging
posts along the migration routes. Of southern
African species only the Swift Tern has been
ringed in large numbers.

A series of colour slides was shown of
birds handled in southern Africa and in Aus-



