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IndiSeas1: Ecological Indicators

Indicator Headline label Data source State/Trend
Mean length Fish size research surveys S, T
Trophiclevel of landed catch TN recorded landings S, T

Proportion under/moderately % healthy stocks  FAO list + local expertise S
exploited species

Proportion predatory fish % predators research surveys ST
Mean life span Lifespan research surveys ST
1/CV Biomass Biomass stability ~ research surveys S
Biomass of surveyed species Biomass research surveys T
1/(landings/Biomass) Inverse fishing recorded landings; T

pressure research surveys

Calculatiorof indicators withstandardized procedures
Current states§20032005) andonger/recenttrends T (198062005 and 199&005)

All indicators defined talecrease with increasing fishinghpacts
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Overview of the ecosystem and its fisheries

Geographic Area

The Benguela is an upwelling systermn that may be
subdivided into two oceanographic sub-systems. The
northern Benguela is considered to extend south of
the Angola-Benguela front located between 14 and
1605, southwards to the permanent upwelling cell
located in the vicinity of Luderitz, Namibia (260S).
The latter is believed to provide a barrier to the
north-south migration of some fish stocks, such as
anchovy and sardine. However, the conventional
division between northern and southern sub-systems
is the Namibian-South African border at the Orange
River Mouth (290S8). For scientific and fisheries management purposes, the southern Benguela
ecosystem is generally assumed to extends from the Orange River Mouth (290%) to East London (280E),
offshore to approximately the S00-m depth contour, covering an area of 220 000 km2.
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from harbour entrance to Table Bay, © Obie
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[47.1.6 ; 47.2.1 ]

FAQ Fishing Areas:

Environment

The southern Benguela sub-system is unigue because it includes the upwelling region along the south-
western coast of Africa, but also extends over the Agulhas Bank and along the south coast. For this
reason, the demersal and benthic components of the southern Benguela ecosystermn are more abundant
and play a more important role than in most other upwelllng systems. The complex life cycles of many
marine species off South Africa, which have spawning, nursery and feeding grounds in both the
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Brief overview of key species in the Southem Benguela

HORSE MACKEREL Trachurus trachurus capensis

Horse mackerel are commonly known as maasbanker in South Africa.
Juvenile horse mackerel are pelagic, feeding on zooplanktonic prey and
thus often shoaling with anchovy and sardine, hence caught in the purse
seine fishery (but managed by means of an upper precautionary catch
limit). Larger horse mackerel are more piscivorous, feeding more in the
midwater, on fish such as lanternfish, lightfish and gobies, but also eat
polychaete worms and bottom-dwelling as well as planktonic crustaceans.
Larger horse mackerel are caught in the directed midwater trawl fishery.
Horse mackerel are considered to be moderately fished off South Africa.

SARDINE Sardinops sagax

Sardine are locally called pilchard, and by virtue of their size, are the
preferred small pelagic fish species as they are suitable for canning
purposes. Juvenile sardine often shoal with juvenile anchovy, resulting in
a bycatch of juvenile sardine in anchovy-directed fishing operations.
Sardine is predominantly a filter feeder, consuming small sized
zooplankton and some phytoplankton. Sardine abundance was at a low in
the 1970s and 1980s but began to increase again in the late 1990s.
Sardine off southern Africa is considered to be fully exploited (FADQ).

ANCHOVY Engraulis encrasicolus
In South African waters, anchovy is predominantly a particulate feeder,

\ concentrating on larger zooplankton prey than sardine. Anchovy are




Indicator trends over time

total.biomass

"1985 1990 1995 2000

TL.landings

1985 1990 1995 2000

mean.life.span

1985 1990 1995 2000

Comparing datdbased indicators
across upwelling and comparab
systems for communicating

S Benguela

2005

2005

a
e
5

265 275 285

255

~
5]
=3
=)
=]
=)
<
=)
]
S

mean.length

1985 1990 1995 2000

proportion.predatory.fish

1985 1990 1995 2000

inverse.fishing.pressure

1985 1990 1995 2000

ecosystensSTATES

Chile

mLG mLS BpBs Bs

Morocco

mLG  mLS  BpBs  Bs

2005

Portugal

mLG mLS BpBs Bs

28

States 2003-2005
Mean Hifespan

'L landings Meun lengch

2005

Propartson
Predisoes

Underexploised Species

Biumass Subilty

Guinen Partugal

Adrlatic

Guinea

mLG  mLS BpBs Bs  Tlc

NC Adriatic

mG mLs BpBs Bs Tl

e |

Senegal

mLs BpBs Bs Tlc Bsit

SBenguela

mLS BpBs Bs Tl

02
0
02

04

Slopes of linear trends fitted for 19962005

Mauritania

mLSs BpBs  Bs  Tlc

Peru

mLs BpBs Bs  Tlc

S Catalan

mLG mLS BpBs Bs Tl

BsiLt

BsiLt

BsiLt




Indicators fo/
the seas _ /

STATUS OF MARINE
ECOSYSTEMS

To view an ecosystem and a
evaluation of its state, click on
the corresponding location in the
world map or consult the list
below.

Ecosystems

COMPARATIVE
APPROACH

Select and cormpare the states
and trends of several
ecosystems (ple diagrams and
time series)

Compare

ABOUT indiSeas

Methads detalls
About us

ENGLISH

Bostwana

Nomibwa

Swadiland

Lesotho

Mazambique

04
03
0.2
0.1
0
-0.1
-0.2
-0.3

Southern
Benguela

? Key Species

by Lynne Shanhon

-04
Fs TL %P s B 1/FP

Anchovy was dominant in the 1980s but declined by the
90s and stocks of sardine, redeye, horse mackerel and
Cape hake increased. The “high pelagic fish biomass”
situation of the early 2000s was short-lived, stocks of both
anchovy and sardine again declining. There is little room
for expansion of the hake fishery above present levels.
Most linefish stocks are currently overfished and cause for
concern. Indicators suggest that the system has been
deteriorating from 1996-2005 {(mean life span, %
predators and TL of the landings) but biomass of surveyed
stocks increased. The decline in TL in part reflected the
upsurge in small pelagic fish in the early 2000s. The
environment has been a more important driver of
ecosystem change than fisheries.
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IndiSeasPhase 2:
Assessing status of exploited marine ecosystems by
Integrating multiple and multidisciplinary indicators

(a) Management and (b) Climate change and
governance environmental variability

Different dimensions of the
physical-ecologicathuman
system

Indiseas?2
TGl
Environ.

Seas

1&2TGll
Ecological

(c) Ecological status of (d) Wellbeing of fisheries

the exploited ecosystem

dependent peoples

Assessments

From: Global assessment®f the status of marine exploited
ecosystemsand their management what more is needed?
Bundy et al. CO-SUST, inpress



Task Group 2:
Biodiversity & Conservation-Based Indicators

Define a set of indicators that can integrate the broader
biodiversity and conservation effects of fishingin IndiSeasl
diagnosis of marine ecosystem state and trends in response
to fishing

Build from two previous indicators selected to measure the
EIi PAAOO | £ AEOEET C 11 O#11 OA«

Proportion of predatory fish
Proportion of underexploited stocks



TGz - Biodiversity & conservation-based
indicators... (indicators 1-3 of 6)

New Indicator

What it measures

Flagship species

Mean intrinsic
vulnerability index of
fish catch

Proportion of all
exploited species with
declining biomass

Change In relative abundance/B of a
commercial & non-commercial flagship
species

Vulnerabillity of fish caught, based on life
history traits and ecological characteristics
of individual species (Cheung et al. 2007)

Estimates what proportion of exploited
species shows a declining trend over time



TGz - Biodiversity & conservation-based
iIldiC&tOI‘S ... (indicators 4-6 of 6)

New indicator What it measures
MTI Mean trophic level of landed catch
of organisms at TLs >= 3.25
TL community* Mean TL of the surveyed

community; Mean TL of the
modelled community (excludes
plankton)

- *
Discards % discarded catch over total catch In

recentyears



Preliminary results

IndiSeas 1

Prop. predatory fish in the community (State & Trend)
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Preliminary results  ragship species

Trend Indicator

South Catalan Sea NC Adriatic Sea

« BEFSRET,

Eastern Scotial Shelf Southern Benguela

Commercial
Trend Indicator Non-commercial






