
Despite reservations expressed by sea-
bird scientists within the DEAT, as well 
as BirdLife South Africa and the Uni-
versity of Cape Town, on the design 
and timing of these closures, an ex-
perimental phase ensued. This ‘Island 
Closure Experiment (ICE)’ lasted from 
2015 to 2021. 

The first scientific results demon-
strating a meaningful impact of these 
closures were published by Dr Richard 
Sherley and colleagues in 2018. At that 
point there were about 15 200 breeding 
pairs in South Africa, of which 89 per 
cent were limited to six of the 15 extant 
colonies. The six colonies were the four 
in the ICE, plus Stony Point and Dyer 
Island in the southern Cape. Sherley’s 
results were contested by fisheries scien-
tists contracted to the fishing industry as 
well as scientists at the Fisheries Branch 
that is now part of the Department of 
Forestry, Fisheries and the Environ-
ment (DFFE). The conservation sector, 
including scientists and conservationists 
from NGOs and academia, used these 
positive results, together with other 
scientific evidence, to advocate to the 
Minister of the DFFE, Barbara Creecy, 
to implement long-term fishing closures 
around these six colonies in 2019.

Between 2021 and 2023, the DFFE 
facilitated several engagements be-
tween conservation and fisheries sci-
entists in an attempt to find common 
ground on closure designs around the 
six major colonies to benefit penguins 
while minimising costs to the fishing 
industry. After two failed attempts to 
reach consensus, in 2023 the DFFE 
convened an international panel of 
expert scientists to review the science 
underpinning the benefits of fishing 
closures to penguins and, based on the 
outcome, make recommendations for 
closure designs.

The panel concluded that there 
were potential benefits to penguins, 
although they were limited by the de-
sign and timing of the ICE. If closures 
were to be implemented, the panel rec-
ommended they remain in place for a 
period that accords with important life 

histories of the species, including age 
at first breeding, and that fishing clo-
sures be spread across the range of the 
species. It also recommended a trade-
off mechanism to identify the optimal 
closure design for providing adequate 
benefits to penguins while incurring 
minimal costs to the fishing industry. 

In August 2023, Minister Creecy 
published the panel’s report and an-
nounced the implementation of long-
term closures for 10 years with a 

he population of the African Pen-
guin, once the most abundant 
coastal seabird in the cold waters 
of South Africa and Namibia, has 
declined catastrophically in recent 

years. It is now classified by the IUCN 
as Critically Endangered, one step away 
from extinction, and is the first of the 18 
penguin species to be accorded this un-
fortunate status. A key driver of its de-
mise has been a shortage of its preferred 
prey, anchovies and sardines, which are 
also targeted by the purse-seine fish-
ery. In Namibia, the African Penguin 

population plummeted in the 1960s and 
’70s following a crash in sardine and an-
chovy numbers. South Africa’s African 
Penguins have followed a similar trajec-
tory since the turn of this century.

Unable to fly, foraging African Pen-
guins are limited to a relatively small 
area around their colonies when they 
attend to their eggs and chicks while 
breeding. They also spend a consider-
able amount of time near their colo-
nies before and after their moult. This 
process of replacing their feathers lasts 
three weeks, during which time they 
are land-bound and lose up to half 
their body mass.

Competition for prey with the 
commercial purse-seine fishery was 

recognised by South African scien-
tists as a potential threat to African 
Penguins as far back as the 1970s. This 
threat became more apparent in the 
early 21st century and recommenda-
tions to close foraging areas around 
African Penguin colonies to purse-
seine fishing were originally proposed 
in 2006 by Dr Rob Crawford, a scien-
tist at the Department of Environmen-
tal Affairs and Tourism (DEAT). 

In 2008, an island closure feasibility 
study was initiated by the department 
with three-year alternating open and 
closed purse-seine fishing closures 
around two sets of islands: Dassen and 
Robben islands on the west coast and 
St Croix and Bird islands in Algoa Bay. 

ABOVE  Covering key foraging areas, the Stony 

Point closure safeguards the colony, supports 

tourism and benefits local communities. The 

Dyer Island closure, initially implemented in 

2022, prohibits fishing within the dotted line, 

while vessels less than 26 metres long can fish 

between it and the solid rectangle.

TOP  The Dassen Island closure reflects that put 

in place in 2022. The closure around Robben Is-

land, with a radius of 20 kilometres, was put in 

place as part of the Island Closure Experiment.

ABOVE  African Penguins can look forward to 

foraging near their colonies undisturbed by 

fishing vessels.
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here is overwhelming evidence that 
modern birds are the direct de-
scendants of the ‘raptor’ dinosaurs. 
However, the early origin of modern 
birds remains poorly known due to 

the fragmentary nature of the fossil re-
cord. The discovery of Archaeopteryx 
fossils, just two years after the publica-
tion of On the Origin of Species, was 
hailed as a classic ‘missing link’ between 
birds and dinosaurs that supported Dar-
win’s theory of evolution. Archaeopteryx 
had the asymmetrical wing feathers of a 
flying bird but retained a host of char-
acters typical of a small raptor dinosaur, 
including teeth, three clawed fingers on 
each wing and a long bony tail. 

The discovery of a host of feathered 
dinosaurs over the past few decades 
has done little to clarify the situation. 
Whereas feathers were once taken as 
an unequivocally avian character, it 

is now evident that 
many non-avian di-

nosaurs also had 
feathers. Indeed, 

some recent 

studies have suggested that Archaeop-
teryx should not be considered a bird 
at all, in which case the oldest bird fos-
sils date back some 130 million years 
to the early Cretaceous rather than the 
late Jurassic, 150 million years ago. 

One of the key events in the evolu-
tion of modern birds was the develop-
ment of a short bony tail that ended 
in a pygostyle, formed from the fused 
caudal vertebrae. This step aided pow-
ered flight by shifting the centre of 
gravity and reducing body mass and 
drag. Although a few Jurassic raptor 
dinosaurs independently evolved short 
tails, until recently the first bird fossils 
with a pygostyle were from the early 
Cretaceous period. 

Now a paper by Runsheng Chen and 
colleagues (2025, Nature 638: 441–448) 
has described the fossil of a small, bird-
like dinosaur, Baminornis zhenghen-
sis, and it has a pygostyle. The fossil, 
from south-eastern China, retains the 
clawed fingers shown by Archaeopter-
yx and lacks a keeled sternum, but its 
pectoral and pelvic girdles are similar 
to those of more modern birds, with 

strut-like coracoid bones that 

indicate powered flight. Unfortunately 
the head was not preserved, so we don’t 
know whether it still had teeth.

The discovery of Baminornis pushes 
back the evolution of these bird-like 
features by some 20 million years, to 
the late Jurassic period, and shows that 
birds with many of the characteris-
tics of modern birds were living at the 
same time as Archaeopteryx, before the 
climatic cooling event that triggered 
the extinctions marking the bound-
ary between the Jurassic and Creta-
ceous 145 million years ago. However, 
they did not flourish unopposed in the 
post-extinction landscape, because 130 
million years ago long-tailed species 
such as Jehelornis occurred together 
with species showing avian characters.

In addition to Baminornis, Chen’s 
paper reports the fossil of a robust 
furcula or wishbone, the fused col-
larbones typical of modern birds and 
their large flight muscles. More explo-
ration for fossils in these late Jurassic 
deposits will doubtless further refine 
our understanding of the early evolu-
tion of birds.
PETER RYAN

review after six years. Regrettably, she 
referred the decision regarding the 
configuration of the closures back to 
the conservation and fisheries stake-
holders with the proviso that, should 
they fail to agree on alternative clo-
sures, she would implement for the 
long term the closures that had been 
temporarily instituted in 2022. These 
were not supported by both sectors.

Again the stakeholders could not agree 
and, in 2024, the 2022 interim closures 
were reflected in the purse-seine fishing 

permits. By then, African Penguin num-
bers had declined to 8320 pairs. Given 
the severity of the decline and the inad-
equacy of the closure extents, BirdLife 
South Africa and SANCCOB took the 
difficult decision to challenge the Min-
ister’s decision in court. Represented 
by the Biodiversity Law Centre, they 
brought a case against the Minister, the 
South African Pelagic Fishing Industry 
Association (SAPFIA) and the Eastern 
Cape Pelagic Association (ECPA) in 
March 2024. 

After several rounds of submissions 
by the applicants (BirdLife South Af-
rica and SANCCOB) and respondents 
(the Minister, SAPFIA and ECPA), 
court dates were set down from 18 
to 20 March 2025. But a week before 

proceedings were due to start, a settle-
ment agreement was reached between 
the parties. This settlement, now an of-
ficial order of the court, effectively sets 
aside Minister Creecy’s decision and 
enforces revised no-take zones that ad-
equately reflect the African Penguin’s 
important foraging areas in each of the 
three regions for the next 10 years. 

There have been improvements in 
four of the six closures with notable 
gains in protection for Robben Island 
on the west coast and Stony Point on 
the south coast, which are now three 
times more representative of penguin 
foraging areas than previous closures. 
Dassen and Dyer islands will retain 
their previous closure extents, while 
closures around St Croix and Bird is-
lands in Algoa Bay will offer improved 
protection of penguin foraging areas 
without significantly disadvantaging 
the fishing industry (see maps).

The court order is an important 
milestone for African Penguin conser-
vation and it would not have been pos-
sible without the dedication of many 
scientists and conservation practition-
ers over the past two decades. Howev-
er, the journey does not end here. Over 
the next 10 years we will need to pool 
our resources once again to tackle oth-
er critical threats to African Penguins 
to prevent their forecast extinction in 
2035. The new fishing closures will 
help us achieve this, but we must not 
take our foot off the pedal!
DR ALISTAIR McINNES, DR KIRSTEN DAY, 
CHRISTINA HAGEN AND PHILIP FAURE, 
BIRDLIFE SOUTH AFRICA
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The negotiated closure around St Croix Island 

protects key foraging areas while allowing 

fishing near PE Harbour. The Bird Island clo-

sure mirrors the 20-kilometre Island Closure 

Experiment.

JURASSIC BIRDS

Newly discovered Baminornis had a pygostyle and clawed 

fingers like Archaeopteryx, illustrated here, yet its pectoral 

and pelvic girdles are similar to those of more modern 

birds and its fused collarbones are typical of larger, more 

modern flight muscles.
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