BIOLOGICAL: BENGUELA ECOSYSTEM

The BCLME region
encompasses the
cold Banguela
Current upwelling
system and the
warm-water Ango-
la Current ta the
narth and Agulhas
Current to the
south.

{Credit: NOAA &
OceanSpace)
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Sue Matthews

tter live wvewrs o the
making. the Benguela
Current Large Marine
Frosystem  (BOCLME)
Irogramme has been kick-start-
ed with a $13M contribution by
the Glohal Envitonment Facility
(GLEFY through  the  United
Nations  Development Pro-
gramme {LTNTHY,

s primary goal is o Lmprove
the structures and capacities of
the three countries w deal wich
problems aned issues that oceur
across mational  houndaries, so
thar the ecosyslem can be man-
aged as a whale,

The LMF concept had its ari-
gins in the United Nations Con-
ference on Environment and
Development (LNCLED) in Rio
de Janeciro in 1992 when il was
recognised  thal an coosystem-
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Above: Dead fish
litter the St
Helena Bay shore
after South
Afrca’s first
‘black tide' in
1594, {Credit:
Marine

& Coastal
Management)



based straregy was needed  for
wanaring the marine environ-
ment, About G0 LMFs — arcas of
the world's occans characterised
b disrinet bathvmeny, hydrolo-
pyv, productivity and  trophic
interaciions have since been
identified, but only a handful are
the tocus of holisue rescarch and
MANAZCINCTIE Progra mmes.

Highly changeable
environment

The BCLME Programme is a
very exciling one, becanse it's the
first that addresses an apen
OCUATL  CCosvarem,’ Mick
OToole, the programme's Chicf
Technical Advisor. “The arher
LMLE programmes being devel-
aped, such us the Gull' of Guinea
programme, have a complerely
different approach, lbcussing on
pollution and habitar destruction
in coastal environments and the
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unpact of this on resources.”

LThe BOLME area spans some
A deg of Latirude, Brom Angola’s
Cahinda provinee —just novth of
the Congn River — o Port Fliza-
beth o the sonth coast of Souch
Africa. As such, 1w includes the
retriflection area of the warm
Agulhus Carrene, the cold waters
of  the Benguela  Current
upwelling system, and the warm,
stratificd waters of Angola, which
makes for a highly changeable
ENVIFGITIENL,

Apart o the inherenr vani-
ability associaled with pulsed
upwelling systems, the southern
Benguela muyv experience cold
water evenis caused by pro-
longed  winds  and  hence
nereased upwelling, ane some-

The frequency of
red tides appears
ta he increasing
in the BCLME
region. {Credit:
Marine & Coastal
Managemeant)

&

The sea
turned

black and
the stench of
rotting eggs
filled the air

y

g

fmes even intrugsions of sube-
Antarctic water, Warm water of
Agullias Currenr arigin also peri-
adically intrudes into the south-
ern Benguela, dramarically influ-
encing its oceanography and
productivits.

At the BOLMFE's porthern
extreme, the Congo River dis-
charges the second highesr val-
ume of treshwater into the
oceans aller the Amaron, intensi-
Fying  the  stratfication of
Angolan surface walers and sig-
nificantly influencing the envi-
ronmental  vartability ol the
Benpucla region.

Rich deposits

The BCLME 15 one ol Lhe
world's mosr productive ocean
areas, with primary production
levels aboul six times higher than
the North Sea ecosvstem. Tt sup-
ports i number of conumercially
important fisheries, while 1ts
marine mammals, scabirds and
sceni: lundscapes oller consider-
able  ecolourism apporiunitics,
The seallow has rich deposits of

munerals — |}arLiL‘uiur]}' dia-
monds — us well as oil and gas
TESEVES,

In the past, the three coun-
tries felt justified in frcusing
their ellorls on
their walers hecause the
RCLME area is convenienly
splic into three sub-sysiems. At
the principal upwelling cell al
Liderite, close w the South
Mrica-Namihia horder, a cone of
cold, turbulent surlace waler acts
ds i harrier o the movement of
fish  and  plankeon
specics, cffectively dividing the
Benguela upwelling svstem into
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The northern boundary of
the Benguela upwelling system is
marked by the Angola-Benguela
From, off the Namibia-Angola
bovden while the Angola Front
near Cabinda separates Angolan
waters Irom the cquarorial Gull
of Guinea system 1o the north,

Nevertheless, adult stages of
tish such as hake, rmina, and
snock are able Lo cross the
Liidlerite barrier — which some-
times also weakens enough o

allenw pelagic fish from South
Africa 1o be  advected  inro
Namibian waters — and savdine,
honse dentex and
deep-sea crub move between
Namibia and Angola, either by
crossing the Angola-Benguela
Front or migrating with it as its
position Quetuates,

“To date there’s been o com-
mon  monitering or o shared
research  and  managemenr
strategies [or these transhournd-
ary fish stocks,” savs Dr (¥ Taole,
"The need for a more inegrared
approach has alse been high-
lighted by the recognition that
the BCLMFE s a critical area in
terms of marine calasirophic
evenrs, Lhe most dramate of
these was the widescale advec-
ticon of low-isygen waler into the
northern Bengnela [row Angida
in 199 and the Benguela Nino
the following vear, which had
grave
Namibian cconemy.”

mackerel,

COIERCIences for the

Disastrous effect

These “Bengnela Ninos,” so-
called hecause of their apparent
SiIIlilLi]"lr.}' tr Bl Mino cvents in
the Peruvian upwelling sysrem,
oceur when periodic warming in
the tropical eastern  Atlantic
drives warm water inwe the
northern Benguels region. In
March 1995 rthe entire
trom Cabinda to central Namibia
was covered by abnormally warm
willT in places up o §°C
above average — o a distance of
e than 300 km ollshore.

The ellect was disastrous,
Sardine, horse muckerel and sil-
ver kob died en while
those sardine that managed 1o
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vscape the warm water by maoy-
ing south were subject o heavy
fishing pressure becanse of their
inereased  availability to the
Walvis Bay fleet. The anchowy
srowck, already aca low level, col-
lapsed  completely. The seal
population was almosr halved
alter many  adull seals
enmbed o starvation and the
entive cohort of pups either
dicd or ahorred,

That Benpuela Ning was the
ISt severe on record, because
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it aggravated hypoxic condi-
tions over the entire shell ol the
Benguela region. Low-uxygen
waler 15 a ubigquitous bul vari-
able feature of the shell area,
and  originates  from  two
sources. Dense  phytoplankoon
blooms, which develop after
upwelling  of  nutrient-rich
water, ultimately die, sink to the
bottom and  decay. causing
localised depletion of oxvgen
through bacterial decomposi-
tion, but there is alse some
advection of low-oxygen water
trom more distant sources, as
occurred in 1994,

The relative importance of

these processes is stll poorly
understood, but 1t was clear that
the 1995 Nino-warming caused
strong stratfication of the warer
column, compounding oxygen
depletion below the thermacline
and resulting in a mass mortaliry
of boltem-dwelling hake. 'T'he
Namibian  fishing  industry,
already teetering on the brink
alter the previous vear's Nino,
went into freefall,

Further south. the svstem-
wide hypoxia was a contributing
lacior in the first ‘black ude’ ever
recorded in South Africa. The
respiration  and  subsequent

decomposition of a bloom of

dineflagellates, trapped in 5t
Helena Bay by gentle onshore
winds, exhausted what little oxy-
gen was lefi in the water. 'Lhis
created an ideal environment lor
anaerobic,  sulphate-reducing
bacteria to convert sulphates in
the water Lo hydrogen sulphides,
which turned the sea black and
filled the air with the stench af
rotiing egrs,

Suffocation

Marine organisms in the bay
died because of suffocation or
hydrogen sulphide poisoning, or
[rom being stranded on the
shove afler moving into shallow
water in search of oxygen, A 50
km stretch of shoreline was lit-
tered with the carcasses of 1500t
of fish and 60 of rock lobsier.

Marine mortalities resulting
[rom sulphur eruptions are com-
man occurrences in Wamnibia's
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Walvis  Bay, and low-oxygen
wateT frequenty causes rock lob-
ster ‘walk-ours' along both the
Namibian and South African
coastlines. In addinon, the threat
of red tide exists throughout the
Benguela upwelling area,

‘We need to have mecha-
nisms in place so that we can
understand, maodel and predict
these calastrophic events,’ SHVS
D (FToocle, 'One of the most
mmportant  deliverables  that
we've commirted to having in
place by the end of the live-year
programme is an Early Warn-
ing System. This will involve
setting up key environmental
monitoring stations along the
coast — boath inshore and ofi-
shore — that can provide real-
time dara for models. We need
predictive capability nor just in
terms of the timing and extent
of events, but also their ccosvs-
tem consequences and  socio-

ACTDIs
deployed on the
FAS Africana.
Ongolng
monitoring of
physical-
chemical
parameters will
establish a
baseline against
which
environmental
variabllity and
decadal change
can be
maasured.
{Cradit: Sue
Matthews)

Moorings such
as this Seawatch
buoy will

provide real-time
data for an Early
Warning Systam,
(Cradit: CSIR)

cconomic impactls, 5o we can
develop the necessary contin-
genoy plans.'

Early warning system

The creation of an Early
Warning System is one ol a suite
of policy actions outlined in the
BCLME Programme’s Strategic
Action Flan, endorsed by the rel-
ecvant Ministers of the threc
countries. Others focus on har-
monising management of shared
tish stocks and conducting joint
survevs; developing  regional
mariculture  policies, oil-spill
contingency plans, and monitor-
ing programmes for harmiul
algal  blooms; co-ordinating
ellorts to minimise the negative
impact of mining and pollution;
maintaining  ecosvstem  health;
conserving - biodiversity  and
strenglhening capacity,

'‘Capacity building is proba-
bly our biggest challenge,’ says
D OMloole, ‘bur we envisage
that the GEF funding will be
used to ensure that by the end
ol the programme the skills and
structures will he in place to
continue the initiative. That
would also necessitate a sustain-
able source of funding, and part
of our objective 15 to use the
GEF's contribution  to  lever
funds [rom other donor agen-
cies, as well as the privare sector,
In the last year or two the
reconstruction  initiatives  in
Angola have drawn consider-
able donor-funding into the
region, while the oil industry in
Cabinda is proving to be a very
supportive stakeholder both in
terms of joint funding and buy-
in w a number of projects,
either by providing data or
allowing platforms to be used
lor monitoring purposes.’

The BCLMFE Programme
clearly  presents  enormous
opportunities for the three coun-
tries to improve their under-
standing and management of a
highly complex ecosvaiem. 1f
they get it right, it could serve as
a blueprint for LME initiatives in
other upwelling regions and
clsewhere in the developing

world. &



