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1.INTRODUCTION

Scuth Africa has roughly 255 functioning estuaries
aong its approximately 3100 km coastline. These
estuanes are subject 10 increasing pressures, both
ndrectly fom the effects of calchment uliisation,
which affect their water supply, and directly from the
increasingly large numbers of people who reside in
or visit the coastal zone. Estuaries are productive
sysiems which provide a valuable supply of goods
and services, ranging from fisheries lo recreational
opportunies, but there have been no previous
attempts to estimate the economic value of these
ecosystem services, with the resull that ther
contrbution 1o the national economy has been
under-appreciated.

Many human actvites which are camed out in
estuanes and their calchment areas impact directly
on estuarine biodiversity and resource stocks, and
through such impacts. If estuanes and ther
calchments are 1o be managed n an optimal
sustainable way, it is necessary ‘o understand the
full econcmic value of the goeds and services that
they provide

One of the most important values of estuarine
systems is their contribution to fisheries. Resicent
fish populations are exploited directly in estuarine
recreaional and subsistence fisheries. But more
importantly, estuaries provide nursery areas for
numerous species of fishes which are explodted by
recreational and commercia harvesting in the
inshore marine environment. These species are
dependent on estuaries for the early stages of their
growth.

The management of estuaries in South Africa has
not been well organised in the past. Now, with the
increasing realisation of ther value, as well as of
the pressures that threaten these systems, efforts
are beng made 1o redress the situation and to set
in place sound decsion-making processes
regarding the management and conservation of
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estuares. This is both in terms of the management
of catchments and determination of freshwater
nflows into estuanes, and in terms of the direct
management of estuaries and activises within them,

One such effort is the current development of a
decision support system for the management and
conservation of estuarine systems being developed
by the Institute of Natural Resources (INR). The
latter study recognises that effective management
strategies that 'ead to sustanable and optimal use
of resources need to be built on a sound economc
raionale as well as an ecological understanding.
This study was commissioned by the INR to provide
an overview of the economic value of esiuarine
fishery resources in South Africa, and to comment
on the impications of the findings for estuary
management.

The main aims of this study were as follows:

e To list the estuarine fish species exploded
in South African fisheries, giving their
degree of dependence on estuaries;

e To describe the types of estuarne and
marne fishenes exploding estuaring
fishes, and their total partcipation and
effort;

e To esimate the total calches of estuarine
species In estuares and the marnne
environment;

e To explain the contrbusion to fisheries
mace by different types of estuaries;

* To estimate the contribution that estuarine
and estuary-dependent fishes make o the
economic value of estuarine and marine
calches.

e To gve rough estimales of the status of
stocks of impoertant estuarine fish speces;
and

e To comment on the implications of the
above findings ‘or estuary management,



2. STUDY APPROACH AND METHODS
Subdivision of the study area

ThoSml\AMcoastmboconddmdhm
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the Cool Temperate region on the West Coast;
2. Warm Temperate regon from Cape Point to
approximately the Bashee River in the former
Transkes; and
3. the Subtropical region to the north-east of the
Hashee

The second boundary, is rather poorly defined,
largely because the presence or absence of fish is
so swongly influenced by a major tropical
subtraction effect from Kosi to Cape Point (Turpie ef
al. 1999), rather than any natural geographical
break,

The South African coast has usually been civided
nio five regicns for the collection of fisheries data,
comresponding with the Cape Point bicgeographical
division, but not the second division:

West coast. Orange R. to Cape Point

South coast. Cape Point to Port Elizabeth

East coast Swartkops to Kei River

Transker. between Kei R. and Port Shepstone
KwaZulu-Natal Port Shepstone lo Kosi Bay
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Thus the warm temperale 2ene is mostly divided
inlo two secticns, and the former Transkei (hitherto
referred to simply as the Transked) constitules a
very broad transition area between bicgeographical
Z0Nes.

Estuarine fish and their dependence .on
estuaries

General information on biclogy and distribution of
estuarine fish species was obtained from Whitfield
(1988) and Mann (2000). Informaton on which of
these species are utllised was derved from a
vanety of sources, including the Naticnal Marne
Linefich System (NMLS) database, the Neffish
System database, and various published papers
and reports.

Types of fisheries, participation and effort

For estuarine fisheries, we included legal and illegal
seiné and gilinet fisheres, recrealional shore,
castnet and recreationa boat fisheries, as wel as
radtional fisheries. For marine fsheries, the
recreational boat, recreational shore, recreational
spear and commercia boal and beach seine and

gl net fisheries were considered. Pelagic fisheries
were excluded as none involve estuary-associated
speces.

There are no comprehensive nationwide studies of
estuarne fishing participation or effort, However,
these were oblaned from published and
unpublished literature on a number of individual
estuaries (Beckley ef al 2000, Hulchings &
Lamberth 1999, in press abc Kyle 1995 1999,
Mann 1994, 1995, 1996, Sowman ef al 1997,
Guastella 1994, Lamberth 2000ab, Baird &
Pradervand 1999, Baird ef al 1996, Pradervand &
Baird in prep., Marais & Baird 1980), as wel as
extrapolation from coastal fisheries. For marine
fisheries, participation and effort in recreational
shore angling, boat fishing and spear fishing was
estimated from the regional reports of the National
Linefish Survey (Brouwer 1996, Brouwer ef al
1997, Lamberth 1996, Sauver & Erasmus 1996
Sauer ef al 1997, Mann ef al 1996, 1997, 1968
McDonald ef al 1998), and atinbuted lo particular
species on the basis of the proportion of successful
fishers that had caught that species, extrapolated 1o
the total esimated number of fishers. For the
commercial boat fishery, parficipation was gauged
as the sum of the mean number of crew carmied by
the boats that reported calches of particular species
1o the NMLS over a five-year period. Similarly,
participaton for the beach seine and gill-net
fisheries was estimaled as the sum of the number
of permit holders that had reported catching a
particular species 10 the NMLS muitiplied by the
mean crew size (Lamberth ef al. 1997, Hutchings &
Lamberth 1999),

Estuarine catch estimates

Eslimales of esluaine catches and their specics
composition were oblaned from the literature
(Hutchings & Lamberth 1999 Kyle 1995, 1996,
1999 2000ab, Mann 1994, 1995, Beckley ef al.
2000, Sowman ef al 1997, Guastella 1994,
Lamberth 1996, 2000a,b, Baird & Pradervand 1999,
Pradervand & Baird in prep., Bard of al 1596,
Marais & Bard 1980) and from unpublished data
and esiimates supplied by Bruce Mann
(Oceanographic Research Institute), Paul Cowley
(JLB Smith Institute of ichthyolegy) and Steve
Lamberth (Marine & Coastal Management).
Estimates were based on sampling, counts of
fishers, surveys, and confiscaled calches.
Estimates of annual calches were obtained for all



estuaries on the west coast, all south coast
estuaries batween Cape Point and Mossel Bay, al
estuanes on the south-east coast from Swartkops
to Keiskamma, and all estuanies in Kwazulu-Natal.
No data were avalable for estuanes between
Mossel Bay and Port Elizabeth or for estuaries in
the former Transkei. Existing data were analysed
to explore relationships between calch and various
paramelers. General linear modeling was used lo
creale pradictive models 10 estimate catches for the
remaining estuaries. Dependent vanables used
were estuary size (Brian Colloty, UPE, unpublished
data), biogeographical region and eshuary type
(Whatfield 1992).

Marine catch estimates

For marine fishenes, total catches for each species
were estimaled fom the regional reports of he
National Linefish Survey (recreational shore angling
and spear fishing catches, 1994-1996, Brouwer
1996, Brouwer of al. 1967, Lamberth 1996, Saver &
Erasmus 1966, Sauer ef al 1997, Mann ef al 1996,
1998, Lechanteur 2000, McConaic ef al. 1998), the
NMLS (commercial boat caiches, recreational boal
calches, 1992-1996) and calch reports from the
Marne & Coastal Management Neffish System
(commercial beach-seine and gl net calches,
excluding Kwalulu-Natal, 1992-1996). The |atter
wers comecled using validated catches from
Lamberth ef al (1997) and Hutchings & Lamberth
(1999, n press ab). KwaZulu-Natal net fish
caiches were estimated from Beckley & Fennessy
(1596).

It is difficult to attnbute the actual contribution of
individual estuanes o the marine caich, but data

were disaggregated as far as possible, to coastal
secticns.

Inshore manne Nishery calches were anaiysed in
terms of the amount made up of estuary-associated
fish, and the percentage dependency of the tolal
calch on estuares. The latter was estimated on he
basis of the dependence categories (Whitfleld
1964) of different estuarine species in calches,
assigning a percentage lo each category reflecting
the degree 1o which that species would be lost from
marine calches If all estuanes were o disappear.

Economic value
Estimates of the sconomic value of fisheries in

South Africa have mainly been confined lo manne
commercial and recreational fishenes. Estimates of

the economic contribution of each of the marine line
fisheries were obtained from McGrath ef al. (1997),
based on NMLS data, and of the marne and
estuarine net fisheries were oblained from
Hutchings & Lamberth (1999) and Hufchings &
Lamberth (in press b).

For marine fisheries, the relative contribution of
@ach species was delermined according o the
methedology used by Lamberth & Joubert (1999).
Fish prices were obtained in telephonic interview
with dealers countrywide, The mean price per kg of
each speces was mulliplied by the lotal mass of
that species caught, and summed o cblain the lotadl
landed catch value for each sector. The proporion
that each species contributed to this landed value
was multiplied by the total economic contribution of
that sector (including subsidiary industnes) as
determined by McGrath ef ai. (1997) and Hutchings
& Lamberth (1999, n press b). Owverall values
obtaned for sach species were reduced according
1o the percentage dependence on estuaries for that
species 1o estimate the estuarine contribution io the
marine fishery values.

No comparable esimale of the overall economic
vaue of estuaries has been made. Consequently,
the economic value of estuanne fisheries was
esimated on the basis of calch estmales. For
recreational fisheries and commercial fishenes, we
assume that the value per landed kg of fish is the
same as for marine fisheries. Traditional estuarine
fisheries were assigned the same value per landed
kg as commercial marine gilinel fisheries, which is
close to market values.

Stock status and vulnerability of utilised
estuarine fish species

The conservation status of exploited estuarine fish
species was gauged according lo abundance (stock
status), level of knowledge, endemcily, level of
explcitaion throughout a species' range and
vulnerable life history traits, following the methods
of Lamberth & Joubert (1989), all attributes being
scored on a scale of 1-100;

(a) Abundance. Depending on availabiity of data
this score was based on the percentage of prisine
spawner biomass remaining, ratics of present 0
historical calch per unit effort (CPUE), or ratios of
prasent to historical contribution to total catches.
Species for which data were avalable were used as
a baseline against which species which lacked data
could be assessed by expert opinion. Data were
obtaned from vanous sources, eg. the NMLS,



Mann (2000), CMS (2000). Each species was
scored on a scale of 1-100, with score ranges
indicating the stock as underexploited, oplimally
exploiled, over explodted or collapsed (Criffiths ef al
1999).

(b) Level of knowledge. 14 factors (described in
Van der Elst & Adkin (1959), Mann 2000), were
used for scoring the current level of knowledge for
each speces on a scale of 1 to 100.

(c) Endemicity. Each speces was scored
according to how many regions it occurred in, as
follows: one region = 100, two regions = 6C, three
regions = 40, four regions = 20, southern Africa =
10, cosmopolitan = 0, Range data was mostly
oblained from Smith & Heemstra (1986).

(d) Level of explotation. This was scored
qualitatively on the basis of Mann (2000), CMS

(1999) and expert opinion. For example, a species
heavily exploited throughout its range scored 100,
medium = 50, and low = 0,

(e) Vulnerabiily. This was gauged using B life
history Waits, namely estuarne dependence, sex
aggregations, high age at maturity, longewviy,
residency and high caltchabiity. Species displaying
none of these charactenistics scored 0, those with
one, two or three characleristics scored 70, 80 or
90, and those displaying four or more of these
characteristics scored 100 (see Lamberth & Joubert
1996 for rationale).



3. ESTUARINE FISH AND THEIR DEPENDENCE ON ESTUARIES

Categories of estuarine fish species

About 160 species occur in South Alrican estuaries,
of which about 80 species are utilised in fisheries.
This report is only concerned with he latter species.
Of these, different species have different degrees of
association with estuanes, and estuarine fish have
been classified nlo five broad categories of

association, which may be further subdivided into 9
types (Whitfield 1994, Table 1). Category | and lla
species are entirely dependent on estuaries, as are
category IV and V species. Categery IIb species
are largely dependent on estuaries, while numbers
of category lic species are augmented by estuanes.
Category Il species are found in estuanes, but are
not dependent on them.

Table 1. The five major categones and subcateqores of fishes which utiise southem African astuaries (Whitfieid 1994).

[Calogories

Description
| Estuanne species which breed in southem Aincan estuanes.

la. Resident species which have not been recorged spawning in manne or freshwater environments,
Ib. Resident speces which also have manne or freshwater breeding populations.

Euryhaline manne species which usually broed at sea with the juveniles showing varying degrees of
dapendenca on southem African astuanes.

lla Juvendes dependent on esUANES as NUISEry areas.

b Juversles occur mainly in estuanes, but are also found at sea.

lic. Juveniles ocour in estuanes but are usualy more abundant at sea.

Manne species which ocaur in estuanes in small numbers but are not dependent on these systems.

v

Freshwater species, Whose Deneraticn into estuanes is
determined primanly by salinty tolerance. This category includes some species which may breed in toth
freshwater and estuanine systems.

Catadromous species which use estuanes as wansit routes between the manne and freshwater

environments but may aiso occupy estuanes in Cenain regions,
Va. Coligate catacromous species which requirs a ‘reshwalter phase in their development.
Vb. Facultative catadromous species which do net recuire a freshwater phase in their development

Utilised estuarine fish species and their
distribution

Of the 80 utilized species, 3, 47, 21, 3 and 6
species fall into calegories | W0 V, respectively
(Table 2). Of particular importance are the calegory
| and Il species, for which management of estuanes
plays a crucial role in fisheries. Catches of
esluarine-associated fish species differ from west o
east around the coast, following biogeographical
changes from the Cool Temperate region on the
west coast through to the Subtropical region north
of the Bashee River in the Transkei. The Cool

Temperate region is relatively speces poor but
preductive, and the fisheries include only about 19
estuarine-associated species (Table 2). Numbers
of estuarine species in caiches aimost double
immediately east of Cape Point, and increase
towards the east, with up o 71 species in KwaZulu
Natal (Table 2). Some 28 estuarine-associated
species are caught only or predominantly in
KwaZulu-Natal, Within  regions,  spRces
composition of catches within estuanes also differs
between estuanes of different types and sizes, with
grealer species richness assocated with larger and
permanently open estuanes.




Table 2. Estuarine-associated species caught in South Afncan fisheries, given in order of estuarine dependance category
(Table 1), and giving dstribution of calches around the coast.  Distribution is divided info West coast (Orange River to Cape
Pont), South Coast (Cape Paint 1o Port Elizabeth), East Coast (Swartkops to Kei River), Transkei and Kwazulu Natal (Port
Ecward o Kesi Bay). The three biogeographical provinces are separated by Cape Paint and roughly at the Bashee River in

he Transkei (Emanuel ot al. 1992, Turpie ef al. 1999, Maree of al. 2000ab).
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Dependence Distribution

Species Common name category CoolT  WarmTemp | Subtrop
West | South | East | Tha | KZn
Ambassis croguctus Longspine grassy a X
Ambassis gymnocephalus Bald glassy b X X X X
Ambassis natalensis Slencer glassy b X
Rhabdosargus holuts Cape stumpnose la X X X X X
Argyrosomus japonicus Dusky kob la X X X X
Mugl cephalus Flathead/sprnger mullet lla X X X X X
Elops machnata Ladyfishlenpounder lla X X X X
Lictva amva Leenis/gamick lla X X X X X
Acanitvopagrus berda Perchiriverbream la X X
Fomadasys commersonni Spetted grunter lla X X X X
Lithognathus ithognathus White steerbras lla X X X X
Monodactyius faicforms Cape/Oval moony lla X X X
Liza macroleprs Largescale mullet lla X
Valamugi cunnesius Longam muliet lla X X
Valamug robustus Robust mullet lla X X
Terapon jarbua Thomfish lla X X X
Galeichthyes feficeps Bartel b X X X X X
Sphyraena barracuda Barracuda Iib X
Caranx sexfasciatus Bigeye lungfish Iib x
Cavanx ignobilis Giant kingfish b X X
Rhatdosargus sarba Natal stumpnose lib X X
Scomberardes lysan Deublespotted queenfish b X
Liza incuspidens Striped muflet lib X X X X
Thryssa vitrirostnis Orangemouth glassnose [ ] X
Gemes acnaces Smaliscale pursemouth I X
Gerres methuenvrappy Evenfin pursemouth b X
Leiognathus equula Slimy b X
Monodactyus argenteus Natal/Round moony lib X X
Liza alata Diamond muilet [ ] X X
Lza qumentu Groovy mullet 3 X X x X
Liza luciae St Lucia mullet L) X
Platycephaius indicus Bartaled flathead e X X A
Diplodus sargus Dassie/blacktail lic X X X X
Pomatomus saltatnx Ex e X X X X X

Liza nchardsoni Harder i X X X
Pomadasys hastakakaan Javeln grunter lic X
Johmius dussumien Mini koo lic X X X
Sphyraena jello Pickhandle barracuda e X
Luganus argentimactulus River snapper lic X X
Sillago shama Siver silagio lic X
Sarpa saipa Strepie lic X X X X

Rhabdosargus globuceps White stumpnose lic X X X
Carchartvnus leucas Zambezi shark lie X
Strongylura lewra Yallowfin neediefish lie X
Caranx melampygus Eluefin kingfisn lic X

é



Dependence Distribution
Species Common name category Cool T/ WarmTemp | Subtrop
West | South | East | Tkei KZn
Cavanx papuensis Brassy kingfish lle X
Chancs chanos Mdicfish lle X
Luianus uhfamma Dory snapper le X
Valamugil buchanani Bluetall mullet le X
Valamugil sehel Bluespot mullet lle X
Dasyafis chrysonota Blue stingray ] X X X
Himantura uamak Honeycomb stingray ] X
Gymnura natalensis Butterfty/damond ray n X X X X
Myhobatus aquila Eagleray i X X X
Mustelus musteius Smooth houndshark ] X X X X X
Rhwcbatos annulatus Lasser guitarfish/sandshark ] X X X X
Epinepheius andersoni Catlace rockcod I X X
Epinepheius malabaricus Malabar rockcod n X
Pomadasys muitimaculatum  Cock grunter " X
Pomadasys olivaceum Piggy ] X
Chelidonichthyes capensis Gumard n X X X
Trachurus rachurus Maasbanker ] X X X
Lithognathus mormyrus Sand steenbras | X X X
Otodthes ruber Snapper kod 1] X
Trachinotus afncanus Southem pompano i X X X
Spondyiosoma emarginatum  Steentie " X X X X X
Sparodon durbanensis White musselcracker ] X X X X
Diplodus ceninus Zebratwiceperd 1] X X X X
Kuhba mug Barred flagtal i X X X
Muragnesox bagio Pike conger n X X X
Thrysosdea macrura Siender giant moray n X
Oreochvomis mossambicus ~ Mazamoique tilapia v X X X X X
Clanus ganepinus Shamptooth catfish v X X X X X
Glossogobius giuris Tank goby v X
Anguilla bengalensis African mottied eel Va X X X X
Anguilla bucolor Shortfin ael Va X X « X
Anguilla marmorata Giant mottied eel Va X x X X
Anguilla mossambica Longfin eel Va X X X X
Megalops cypanodes Oxeye tapon w X
Myxus capensis Frashwater mullet W X x X X
TOTAL 30 19 M 4 44 n
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there may be up to 0.12 anglers per km of estuary
at any one time, or a maximum of 4400 angler days
per yexr on west coast estuaries. This represents
the effort of approximately 147 fishers (Lamberth
2000a) Al the effort is currently recreational,
athough about 14% of these anglers admit to
sefing part of their catch (Lamberth 1956).

On the south coast, between Cape Point and
Mossel Bay, based on angler densities on adjacent
shoreines and angler and boal counts on the
Breede, Klein, Bot and Heuningnes estuanes, there
are an estimated 66 200 angler days per year in
estuanes along this coast This represents he
effert of approximately 2209 fishers. These effort
estimates are probably extremely conservalive, as
the Overberg district council issues 1200 boat
permits per year, mostly for the Breede River. In
addition, current confusion over estuarine
regulaions and commercial linefish permits has led
o commercial Inefishers moving illegally into
estuanes 10 an unknown extent. Extrapolatng to
the entire south coast, we estimate a lotal effort of

133000 angler days and a 'otal of 7400 anglers.

Litde is known about angling effort on the east
coast, but it is estimated that there are at least
130 000 angler days of effort expended per year in
estuanes from the Swartkcps 0 the Keiskamma,
representing about 8000 anglers (extrapolated from
Pradervand & Baird, in prep). Extrapolating to the

entire east coast region, we estimate that there are

approximately 168 000 angler days and 9300
anglers n fotal.

There is no information on estuarine angling for the
entire Transkei coastine. However, a shore-
angling survey in the Transkei found about 400 000
angler-days per year, representing the effort of
about 19 000 anglers (McDonald ef al. 1998, Mann
ef al 1998). Using similar assumptions as for other
parts of the Scuth African coastine, i is estimated
that there are approximately 112 000 angler days
spent in estuaries, representing the effort of 5-6000
anglers.

In KwaZulu-Natal, some prefiminary estimales have
been made of angling effort in Kosi Bay (10 000
boal angling outings per year), St Luca (30 000
boal angler outings and 18 000 shore-angler
outings per year), Durban Bay (21 000 boat angler
outings and 100 0C0 shore angler outings per year)
and Umgeni estuary (11 CO0 shore-angler outings
puyoa)(ﬂodbyefdM) The number of
anglers using estuaries in KwaZulu-Natal is
eshmaledtobeoverSO(XXJ(Bedtby«aM)

67 000 (Table 3). This is not oo dissimilar 10 van
der Elst's (1989) estmate of S0 CO0 anglers
operating from light tackle boals in estuaries,

b. Castneting

Castnetting is mainly used by recreational and
subsistence anglers 1o calch bait fish such as
mullet, is practised throughout South Africa, and
requires a castnet permit. There is one commercial
castnet permat in KwaZulu-Natal, for Durban Bay.
The gear used is resticted to a weighted
moncfilament or braided nylcn net of 1.5-4m
diameter, with a mesh size of 15-20mm. On the
aast and KwaZulu-Natal coasts, the larger nels are
used for catching linefish species, but amendments
to the regulations are nlended to curtal this
practice. The regulations will restrict castnets o 2m
diameter, with mesh sizes of 13-20mm.

On the west coast, castnets are used regularly by
about 95 recreatonal shore anglers, amost
exclusively largeting harders, with a total effort of
about 2837 angler days per year. This accounts for
approximately 1.2% of angler eflort (Lamberth



2000ab). On the south coast, approximately 300
shore-anglers use castnets regularly, with a total
effort of approximately 8972 angler days per year
(Lamberth 1996). The amount of castnetting along
the east coast is unknown, but is esimated o be
about 10 800 days per year by 600 fishers (based
on Brouwer 1966). Castnetting is less common in
the Transkei, where there are probably about 75
castnet users, with an estimated effort of 1300 days
per year. In KwaZulu-Natal, 4511 recreational
castnet licences were issued in 1997 (Mann 20C0).
Effert is unknown, but probably amounts to al least
10 800 days per year. Also important is that a
quota system has been developed for estuanes in
KwaZulu-Natal, with a set number of castnel
permils for each estuary (Beckley ef al 2000).

The total number of castnetters using estuaries in
South Afnca is estimated to be about 5 700 (Table
3)

¢. Glinetting

Gillneting s a passive form of fishing using
monofilament or woven nylon nets, deployed either
from a boat or walking out from the shore, in the
hope that a shoal of fish will swim into them and
become entangled. These nets may either drift, be
staked or be anchored, but in terms of legislation
they may not be left unattended except in KwaZulu-
Natal where they are set overnight and retrieved in
the moming. Permits for estuaries are only issued
on the west coast and KwaZulu-Natal, where
parmit-holders are restricted 1o the use of cne net,
ranging from 35-75m in length, depending on the
estuary in which they operate. Minimum mesh
sizes vary from 44.48mm. In additon to legal
nettng, substantal illegal gilinetting occurs in
estuanes throughout South Africa. Overall, calch
rates dictale that the fishery changes from a largely
commercial venture on the west coast o more
subsistence in nature as one moves eastwards o
KwaZulu-Natal.

On the west coast, gillnetting takes place in the
Olifants, Berg and RietviedDiep estuaries. There
are 85 gilnet permit holders in the Clifants estuary,
and an additional 20-30 people operating without
permets. Annual effort is about 15 300 net daysiyear
(Lamberth 2000a). On the Berg River estuary,
there are 120 gilinet permit holders, plus about 100
Begal operators, and annual effort is about 13 230
net days of legal effort plus at least 4000 net days
of llegal effort (Hutchings & Lamberth 1999). The
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RietvielDiep system is fished by about 10-12
poachers (Lamberth 2000a).

Along the south coast, at least 3 teams of illegal
netlers operate in the BotKleinmond and Kiein
estuaries (2-6 people per leam), and accerding o
Cape Nature Conservation, up o 5 nets have been
found in either estuary al any one ime. There ae
also up to 10 llegal nets used in the Breede and
Durwenhcks estuanes, mostly by landowners and
holiday home owners, but sometimes also by west-
coast gilinetters targeting spotied grunter and
flathead mullet. Similar effort probably takes place
in the Goukou, Gouritz, Klein Brak, and Groot Brak
estuanes.

Litle is known about llegal gillneting in the east
coast estuanes, but it occurs sporadically in several
of these systems, where poachers oflen make use
of cheap fine-meshed nets such as the netting used
in fruit packing. It is also reported that illegal
operators in this region sometimes make use of
local pecple in rural areas 1o masquerade as
subsistence collectors (Cowley 2000). There is
the east coast over the last few years. Almost
nothing is known about gillneting activities in the
Transkes,

In KwaZulu-Natal, available information suggests
that there is currently gillnetting in about 12
estuaries, most of which is illegal (Beckley ef al
2000). In Kosi, 45 permits are rotated amongst
approximately S0 pecple, and there are roughly 0
regular illegal giinetters, excluding ransient pecple
from Mozambique and the Pongola floodplain. In St

" Lucia, there are 37 gillnet permits, but an estimated

270 people operating illegally in the system. There
is a smal experimental glinet fishery in the
MsundusiMfciczi system, involving about 28
fishers. lllegal netting also cccurs in Richards Bay,
Nhiabane, Umialan, AmatkulwNyoni, Tugela,
Jnkwazi, Nonoti, Durban Bay, Kosi.

We esiimate thal there are approximately 1200
gillnetters operaling in estuanes in South Africa
(Table 3).

d. Seine nefting

Seine nefting is an active form of fishing in which
woven nylon nels are esther rowed or walked out o
encircie a shoal of fish. The net is then hauled o

shore by a crew of 6 o 30 persens, depending on
the size of the net and the length of the haul



{Lamberth of al 1987). There are currently no seine
net permits estuaries on the west, south, east and
Transkei coasts, and only one permil issued in
Richards Bay, KwaZulu-Natal, for mullet for bait
(Beckley ef d 2000). Neverheless, a smi

meshed shace cloth for nets. Iegal seine netting
occwr's in the Heuningnes and Breede estiuanies. In
KwaZulu-Natal illegal seine neting is known to
ocowr in Lake St Lucia, Richard's Bay, Mhlatuze
AmatikulwNyoni, Zinkwas, Tugela, Maazi
Nhisbane and Mfclczi estuaries. Some of this
egal effort is targeted at prawns. Thus he lotal
number of seine netlers using South Alrican
estuanes probably does not exceed 150 (Table 3).

. Traditicnal fisheries

Traditional fishing methods, which are common in
tropical countries 1o the north, are mostly, if not
exclusively, confined to the Kosi system in Scuth
Africa. These fisheries use fish traps, spears and
baskets. Traditional fish fraps are parallel guide
fences made of poles, sticks and brushwood
collected from the surrounding coastal forest, which
channel fish into a lerminal collecting pen on the
faling tide. There are about 120 bonefide Yappers
cperating about 150 waps in Kosi (Kyle 2000t).
Traditional spear fishing is carred out using a long
straight branch with a sharpened piece iron
reinforcing rod inserted in the and (Kyle 1995). Fish
are stalked in the shallows and the spear is thrown
atthem. Fishing baskets are cblong baskets which
ae baited to calch fish. In addition, chidren aso
fish in the Kos system with sicks and lines,
providing a wvital supply of protein o their
households. An average of S0 chidren are found
fishing in these lakes daily (Kyle 2000b).

Table 3 Estimated numbers of fishers particpating in different types of fisheries around the South Alrican coast (legally and

_Vegaily) i
Estuanine fisheries West South East Transkei KwaZulu- TOTAL
Natal

Linefishing 147 7400 9 300 5500 50 000 3
Castnettng % 3200 600 75 4500 $570
Gillnetting 550 50 7 50+ ? fow S50 ~1 200
Seine netting 0 <5 0 ? 140 ~150
Tradticnal methods 0 0 0 0 120+ 120+
TOTAL* 697 7455 9350 5500 50 810 73812
* axcludes castnet figures as most are anglers,

Total catches within estuaries estuary in KwaZulu-Natal, and the Bot and Klen

Of the 255 functional estuares considered in this
study, calches have been estimated ‘or about haif
the estuares (n = 129): al 9 estuanes on the west
coast, 24 out of 52 estuaries on the south coast, 23
out of 54 on the east coast, none of the 67 Transkei
estuanes, and all 73 estuaries in KwaZulu-Natal, In
terms of biogeographical regions, data exist for all 9
estuaries in the Cool Temperate region, 47 out of
125 n the Warm Temperate regicn, and 73 out of
121 n the Subtropical region.

In order lo extrapolate the existing calch estimales
to the remaining estuaries, the relasionships
between estuarne calches and estuary sze, type
and biogeographical region were analysed usng
smple and multivariate models. The best predictive
models were oblained by analysing dala separately
for each biogeographical regon. The St Lucia

estuaries on the south coast, were excluded from
analyses: these are large estuanes in which
calches are disproportionately low (in the case of St
Lucia this is partly due 0 exclusion Zones).

With the exclusion of the abovementicned
estuaries, estuary size alone explains over 80% of
the variation in catch in the Warm Temperate regicn
and over 90% of variation in catch in the Coid
Temperate and Sublropical regions (Fig. 1). The
steeper siope in the Cold Temperate region reflects
greater productivity in that region as compared with
the other two, which have similar slopes.

Data for the Warm Temperate and Subtropcal
regions were further analysed to examine the effect
of estuary type (specifically permanently open and
lemporarily closed estuanes which are the wo
predeminant types) on catches. The siope of the



regression belween estuary area and calch is temporarily closed estuaries are generally smaller
steeper for permanently open estuares (Fig. 2), than 150 ha, whereas permanently cpen estuarnes
indicatng higher productivity. Nole also, thal include |large estuaries of up to 50C ha.

€00
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Total annual catch (tons)
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300
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y =0.1388x - 19.532
R =09159

Warm Temperate
y = 0.0789x - 10558
R'= 08058

600 800
Subtropical
y = 0.0503x + 0 1956
R = 09438
-
) |
0 1000 2000 3000 4000

Estuary size (ha)

Figure 1. Relationships between estuary size and calch in each of the three bicgeographical regions of the
South African coast.
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Figure 2. Difference in the relationship between estuary size and caich for permanently open and temporanly
closed estuaries n the Warm Temperate and Sublropical regions.

Finally, both estuarine size (ha) and type (all 5
types) were used 1o explain caiches within the
Warm Temperate and Subtropical biogeographical
regions using general linear models. Again, these
models exclude the three oullying estuares

Warm Temperate region:

mentioned above. The models were able 1o explain
82% and 98% of the variance in calches for the two
regions, respectvely. Both models were highly
significant (p <0.001):

Catch (tons) = 0.904 +0.068"Size « 2.510 (f Permanently open)

Subtropical region

Caten (tons) = -3.461 + 0.055"Size +8.213 (if Lake) -27.23 (if Bay)
+ 5,605 (if Permanently cpen) + 10.140 (if River mouth)

These models were applied to the area and ltype
data for the remaining estuaries 1o estimate total
estuarine calches. Existing estimates of catches for
129 estuaries amount to 1700 lons per annum, and
the new estimates for the remaining 126 estuanes
brings the total to 2482 tons (Table 4, detals for
indivicual estuanes in Appendix 1).

Anglers (including castnet activities) and gillnetters
account for 93% of the lotal caich, with tolal
calches beng roughly equal for the two groups of
fishers. Seine-net and tradiiond fisheries account
for the remainder (Table 4).



Table 4 Estmated total catches (fons) per fishery for al estuanies in each of five coastal regons in Scuth Ainca,

Estuaries  Ha Castnet Gill-net Seine-net Traps Spear Total  kg/ha
West 9 58840 140 22 6250 . . . 6412 1080
South 52 128659 4096 311 1516 120 6043 470
East 54 37639 235 199 515 . " . 2048 783
Transkei 67 26118 111 125 25 . . . 186.1 712
KN 73 468106 2454 524 295 72 73 6 7553 161
TOTAL 155 719362 10336 1181 11570 840 730 160 24817 345

* excluding St Lucia, the average yield for KwaZulu-Natal s 58 Tkgha

West coast estuaries have the highest yields per ha
(Table 4), reflecting the generally high fishery
procuctivity of this region. Indeed, the high overal
catch comes from a small number of large
estuanes, mainly the Berg and Olifants estuanes. In
KwaZuli-Natal, most of the calch is from Kosi and
St Lucia estuanes. On the south coast, Knysna is
estimated by the mode! 1o have a calch of over 250
tons, but this is likely 1o be an overestimate.

Catch composition

Calches within estuaries in South Africa are
dommnated by harders, most of which are caught on
the west coast (Table 5). Spotted grunter and
dusky kob are the next most important species

86% of catches, and elf make up most of the
remamning calch (10%). On the south coas!
spotted grunter makes up 45% of calches, harder

ara dominated by dusky kob (35%), flathead mullet

Table 5. Catch compasition by weight and percentage, excluding Transkeil catches and tracitional fishenes in KwaZulu-

Natal
Species Common name West South East KZN TOTAL
Tons Tons Tons Tons Tons %

Liza nchardsonii Harcer lle 53379 11089 7.9 . 6685 3152
Pomadasys commersonni Spotted grunter lla - 27062 7351 7188 4160 1961
Argyrosomus japonicus Dusky kcb Ila - 3635 1331 2751 Ty 1778
Mugl cephaius Flathead mullet lla 1064 1356 216 7214 985 464
Pomatomus saitatnx Elf lic 6258 087 183 147 665 34
Uthognathus lithognathus While steerbras lla 02 602 447 . 649 306
Gemes methuenyrappr Evenfin pursemouth b - - - 5052 0SS 238
Liza dumeriiii Groowy mullet b - 1302 050 3507 485 229
Crecchromis mossambicus  Mozambique tilapia v 0.20 . - 4an 43 209
Lza macrolepis Largescale mullet lla - - - 352 B2 166
Clanus ganepinus Shamptooth catfish v . - 2834 283 134
Liza tncuspidens Striped mullet b - 2634 146 - 278 1.2
Lictva amia Leenis/gamck lla 079 2113 409 26.0 123
Rhincbatos annwlatus Lesser guitarfish m 020 2294 - - 231 1.09
Acanthropagrus berda Perch/nvertream lla 063 067 1933 206 097
Elops machnata Lagyfishlenpeuncer lla . - 738 9% 167 079
Rhabdosargus holuby Cape stumpncsa lla 1426 163 . 158 0.7%
Levognathus equwla Slimy b . - 1425 142 0.67
Rhabdosargus sara Natal stumpnose b . . - 1417 141 0.67
Trachurus trachuus Maasbunker 1] 12.14 - - - 12.1 0.57

Continued..
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Species Common name West South East KIZN TOTAL
Tons Tons Tons Tons Tons %
Fomadasys hastakaraan Javedin grunter e . . - 1006 100 047
Galexcnthyes feliceps Sated I 15 182 35 - 67 03X
Dwlodus sargus Passiatiacktad lic - 318 027 - 34 016
Lufanus argentimaciulus River snapper lic - - - 33 33 016
Myxs capensis Freshwater mullet Vb - 046 - 23 28 013
Rhatdosargus giobrceps White stumonose lic 013 260 o0 . 28 013
Sparoden durbanensis White musselcracker n 260 0.16 - 27 013
Johnws dussumien Mirs koo lic - - - 270 27 013
Cheddonichthyes capensis  Gumard " 028 - 201 . 22 on
Carchartunus leucas Zambed shark lic - - - 2177 21 010
Platycephalus indicus Santailed flathead lle . . - 217 21 010
Muraenesox bagio Pike conger n - - - 136 1.3 006
Chancs chancs Mikfish lic - . - 109 10 005
Mcenodactylus falcformis Cape/Oval moony lla 008 081 0407 . 07 003
Caranx igncbiks Giant langfish e - - - 070 07 003
Caranx sexfascatus Bigeye kingfish e - - 0.70 07 003
Caranx melampygus Bluefin kingfish lic . 0.70 07 o003
Caranx papuensrs Brassy kingfisn lic . - 070 07 003
Dipiedus caninus Zebraywlcepsac 1] 056 007 . 06 003
Liza alata Diamend mullet [ -] . 058 05 003
Scompercides lysan Dblespotted quesnfish 1D 0.41 . . 04 002
Lithognathus mormyrus Sand steentras i - 0M - - 04 002
Thryssa strrostns Omgemouth glassrose I . . 041 04 002
Gerres acnaces Smallscale pursemeuth  1Ib - - 028 02 00t
Megalops cypanaides Oxeye tapen w . - 027 02 o001
Dasyatis chrysonota Bius stingray i 0.26 . - - 02 001
Sarpa salpa Strepia le < D15 007 . 02 00t
Mustelus mustelus Smcoth hourdshark i 0.10 - on . 02 00!
Monodactylus argenteus Natal/Rcund mocny ] . . - 015 01 001
Pomadasys mulimaculatum  Cock grunter n . . - 008 00 .
MyScbatus aqurla Eagleray m 0.07 a . . 00
Sphyraena baracuda Baracuda b - - < 005 00 -
Sphyraena jeilo Pickhande barracuda lle . - 005 00 .
Teragon jarbua Thomfish lla . 002 00 .
Giossogobius guns Tark gooy v - 002 00 .
Anguifia bengalensis Afncan mottied aw! Va 002 00 .
Anguilla dicolcur Shortfin el va 002 00 -
Anguita marmarata Glant mottied eel Va 0.02 00 -
Anguila messambica Longfin eel Va . 0.02 00 -
Sponayficsoma emarginatum  Steentjie n 0.0t - . 00 g
Lutfanus fuhvidamma Dory snagger lie . . 00 00
Ambassis productus Longsping Jlassy a - 001 0.0
Ambassis gymnocaphaius Bald glassy b . om 00
Ambasus natalensis Slencer Jassy ] 0.01 00
Total catch (tons) 62964 602.79 235.15 653.49 21210
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4. ESTUARINE CONTRIBUTION TO INSHORE MARINE FISHERIES

Types of fisheries, participation and effort
Recreational shore angling

Most recreational shore angling is by rod and reel,
but this sector also includes those fishing from the
shore, piers and jetties with handlines. A proportion
of these anglers use off-road vehicles o get o less
accessible fishing areas. There are an estimated
412 000 regular shore anglers in Scuth Afrca
(McGrath ef al 1997). The maority of recreationa
anglers come from the upper two quinties

income eamers in South Africa (McGrath

1997). Total shore angling effort
approximately 2 778 000 angler days per year,
which 53% is in KwaZulu-Natal (Brouwer ef
1997, McOonald ef al 1968, Mann ef al. 1998).

Recreational boat angling

Recreational boat fishing gear includes both rod
and reels and handlines. Boals used range from
smal dinghies to skiboals of 5-8 m in extent, to the
large tuna or striker craft. There are an estimated
12 054 recreational boat anglers, operating from
3444 boats (McGrath ef al 1997), on 92 988 boat-
days per year. However, in many cases, the
distnction between commercia and recreational
boat fishermen is blurred, ranging from purely
recreaticnal fishers 1o those selling some caiches to
finance boaling expenses or lo supplement an
existing income, to those who fish on a permanent
commercial basis.

Recreafiongl spearfishi

Recreational spearfishers operate from doals or
swim out from the shore, with spearguns. There is
considerable investment in fishing egquipment,
including wetsuits, fins and other paraphermnalia in
addition to spearguns. There are an esfimated
7000 participants in the recreational spearfishery
(Mann et al 1997), respensible for about 126 000
spearfishing days per year.

al boat-b

+
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Boats used in the commercial inefishery range from
small dinghies and skiboats to large decked freezer
boats which operate to the edge of the continental
shelfl (Gnffiths 2000). There are approxmately 18
533 commercial ine fishers operaing from 2 581
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registered boats (Griffiths & Lamberth in prep.), for
380 800 boat-days per year.

- il gl T . I

The gear and fishing methods used n thess
commercial fisheries are smilar to those described
for the estuarine fishenes. Depending on the area
in which they operate, gilinetters are restricted to
the use of either two or four 75 m nels of 44-178mm
mesh size, bul separale permit -holders may join
their nets. Gllnet permits are issued axclusively for
catching harders and St Joseph sharks
Calornynchus capensis, and a maximum of 10 by-
catch linefish are alowed per day. Al gilinet
permits issued for the marine environment are cn
the west coast, from Yzerfontein northwards
(approximately 321 permils), apart from a limited
number of permits issued at Hawston on the south
coast (currenty 3 permils) and occasicnal
experimental fishenes elsewhere. In addition,
dlegal gilineting occurs throughout the South
Afncan coastline, though mostly on the west and
south coasts. There are an estimated 268 ilegal
gillnets on the west coast, 60 on the south coast,
and 120 on the KwaZulu-Natal coast.

Beach-seine permit holders 1o the west of Walker
Bay on the south coast are restricted 1o nets of
275m long, while on the rest of the south and east
coasts they are restricted 1o 137m, and in KwaZulu-
Natal, 100m. Minimum mesh sizes are 14mm in
Kwazulu-Natal and 44mm everywhere else. There
are 84 beach-seine permits on the west coast, 76
on the south coast, 8 on the east coast and 27 in
KwaZulu-Natal. Except for three, the KwaZulu-
Natal permits are issued exclusively for pilchards
Sardinops sagax during the annual sardine run. In
addition, there are at least 10 illegal beach-seine
nets in use on the south coast, bul no esimales
have been made for the rest of the country.

There are approxamately 2 700 people who derive
some scrt of income in the legal inshore net
fisheries along the west and south coasts with a
total effort of approximately 32 000 net-days per
year, About haif of the crew numbers are employed
in the beach seine fishery. There is evidence that
ilegal gillnetting and beach-seining activities have
both increased dramatically over the last three
years, snce the intreduction of the Marine Living
Resources Act.



Cverall, 1 is esSmated that there are about 431 0C0
recreational fishers and well over 21 000
commercial fishers acive in the inshore marine
environment in South Africa.

Inshora Marine Catches

The lotal inshore marine caich is estimated 10 be
27 519 tons per year (Table 6). Of this 60% is

country, becoming relalively more impertant
towards KwaZulu-Natal (Table 6).

Table 6. Inshore marine catches for different fishenies along different sactions of the South Afncan coast. All values are in

TONS Der year. S
- West South East  Transkei KwaZulu-Natal Total
Recreational shors anging 115 1021 1038 3% 562 31
Rocreational boat angling 07 171 2%  Nodta 470 1283
Recreadcnal Spearfishng 19 79(S&Ecoast)  Nodata b3 123
Commercial linefishing 10 191 2348 2615 9 765 16 459
Commercial net fishing 4303 1827 153 Nodata 192 6 481
TOTAL 14675 5807 4083 345 2114 27519

Estuary-associated species in marine catches

recorded in all types of inshore marine fisheries
(Table 7). Recreational shore angler calches and
commercial gill- anc seine-nel calches are
dominaled by estuary-associated species (83% of
numbers and 83% of mass, respectively). On the
other hand, recreational boat and spearfishers, and
commercial boat fishers calch a relatively small
proporSion of estuary-assodialed species, which
make up about 7% of calches (Table 7).

The main estuary-associated species caught by
recreational shore anglers are elf and srepie, which
logether make up over 50% of the catch. Both of
these species are estuary-dependent (category lic).
Numbers of dassie (lic) and piggy are also
significant, making up more than 5% of the calch.
((;o;nmadnotcamosaedmindodbyhms
%).

featured in recreational boat calches is cafface
rockcod (3%), although this is not an eswuary-
depencent species (category Il). In commercial
boat calches, the highly estuary-dependent dusky
kob (category lla) features most importantly, but
only makes up 1% of total calch. This low
proportion is partly due to the collapsed status of
he stock,

Zebra and while musselcracker are the most
commen estuary-associaled species in recreaticnal
spearfishing catches, but these aach cnly make up
less than 3% of calches. However, these are
category Wl species, and the most common
estuarine-dependent species is leervis (1%), which
is complelely dependent cn estuaries for the
juvenile phase of its ife-cycle.

The contribution of different categories of estuary-
associaled species o inshore marine fisheries is
summarisad for each part of the coast in Table 8.
Category | species, which are largely resident in
estuanies, hardly feature at all in inshore marine
calches. Category lla species, which are entirely
dependent on estuaries, generally make up a
relatively small percentage of catches, ranging from
1.3% of recreational boal and spear calches 1o
37% of commercial gillnel calches, 59% of
commercial boat calches and 7 1% of recreational
shore caiches. However, they do make up high
proporions of certain calches in certain regions
(Table 8). Historically, dusky kob and white
steenbras comprised a large proportion of shore
angler calches, but overexplodation of these
species has led o stock collapses o present levels
of 4% and 6% of prisine spawner bicmass,
respectively (Griffiths 1997, Bennett 1993). The
proporticn of category |ib species in caiches is
generally lower than of category lla species (Table
8).
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Table 7. Parcentage contnbution of estuarine associated species to e overall calches in different inshare marnine fishenes,
and lotal percentage of estuanine speces in caiches. Figures are percentage of total biomass in all cases except

Recreational Shore Angling, in which data are in numbers of fish,

Recreational Commercial

Species Common name Shore  Boat Spear Boat Net
Acanthropagrus berda Percrunveroream lla 0.16 . - - 0.08
Argyrosomus japonicus Dusky kob Ila 1.73 021 1.18 065
Argyrosomus spp Silver and dusky kcb ANla - 098 . 475 1.02
Elcps machnata Lacyfishitenpounder lla 0.06 . - - 0.04
Lichia amia Leervisigarnck lla 046 0.06 1.30 . 0.02
Lithognathus lthognathus ~ White steenbras lla 1.40 . 0.01 0.82
Liza macrolepvs Largescale mullet lla . . - 018
Mugil cephalus Fatheadspringer mullet  |la 0.12 - - - 056
Pomadasys commersonni  Spotled grunter lla 1.08 004 . . 030
Rhabdasargus holubi Cape stumpnose lla 210 0.02 - . 0.01
Caranx ignobils Giant kingfish I - 0.08 - . .
Caranx sexfascatus Bigeye kingfish I . . 0.01
Galeichthyes feliceps Barvel Iib 052 0.05 - 001 0.06
Gerres methuenirappi Evenfin pursemouth (4] . 051
Laiognathus equuia Slimy [ ] - - - 014
Liza alata Dramond mutlet [ 4 . om
Liza dumenii Groovy musiet o - - - 0.18
Liza incuspidens Striped mullet I 103 . . . 007
Rhabdosargus sarda Natal stumpnose [ ] 078 0.08 0.09 - 0.08
Caranx melampygus Bluefin kingfish lic . . 001
Caranx paguensis Brassy kingfish lie - - 0.01
Carcharhinus leucas Zambeg shark lic - - 002
Chanos chancs Milifish lic . - - 0.0
Diplodus sargus Dassiestlacktail lic 7.64 0.02 063 - 007
Johnius dussumien Mini kcb lic . . 005
Liza nchardsonil Harder lic 267 - as7
Lufanus argentimactlus River snapper lic . . 003
Platycephalus indicus Bartalled flathead lle 002 0.01 . 0.02
Pomadasys hastakakaan  Javelin grunter iic 0.02 0.20 0.02 .
Pomatomus saltatnx Elf e 27.18 0.70 0.27 09
Rhabdosargus globiceps White stumpnosa lic 1.40 057 0.89 038
Sarpa salpa Stragee lle 2430 0.01 0.01 013
Sdlago sthama Siiver sillagio lic 008 . ’ i
Cheldonichthyes capensis  Gumard m 020 004 0.02 004
Dasyatis chrysonota Blue stingray [} 0.04 - - - .
Diplodus ceninus Zsbra)wideperd 1l 0.46 0.10 247 .
Epinephelus andersoni Catface rockcod ] 007 293 - 0.03 .
Gymnura natalensis Butterfly/damond ray m 002 . . 001
Lithognathus mormyrus Sand steentras W 093 - - 0.01
Muraenesox bagro Pike conger I - . - - 0.01
Mustelus mustelus Smcoth houndshark i 0.26 016 0.01 . 0.60
MySicbatus aquia Eagleray m 006 . . - 0.03
Otolithes ruber Snapper kob i 004 024 0.0 -
Pomadasys olvaceum Piggy m 6.10 004 - .
Rhincbatos annulatus Lesser guitarfish/sandshark 11! 054 . . . 0.03
Sparodon durbanensis White musseicracker m 047 . 24 . .
Spondy¥osoma emarginatum  Steentjie m 043 0.10 . 0.13 0.07
Trachinotus afncanus Southem pompano [ 0.26 . - - .
Trachurus trachurus Maasbunier [ 0.54 015 001 006 0.34
Myxus capensis Frashwater mullet Vb . . . - 0.02
Total % of estuarine species in catch 83.14 6.79 6.93 7.40 83.03
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The magority of estuary-associated fish biomass in are not particularly important in commercial calches

recreational shore-angling and in commercial gilnet (Table 8). Calegory IV speces are freshwaler
calches is made up of category lic species, which speces, and thus do not fegture in marine calches,
are speces whose juveniles are found mainly in Category V species have cnly been recorded in
marine environments but also occur in estuaries. very small quantiies in KwaZulu-Natal, though
Category Il species occur in estuaries but are not small quantiies are also known lo be caught
dependent on them. These make up over 10% of elsewhere. These species are enlirely dependent
shore-angling calches, 3.8% of recreational boat on estuanes, but they are normally caught in rivers,
and 4.9% of recreational spearfishing calches, but beyond the scope of this study.

Table 8. Percentage contribution of different calegories of estuarine associated fish to the inshore marne fisheries in each
of the coastal sectons. All percentages in terms of biomass except recreational shore angling, in terms of numbers.

Dependence category
la b Ila Iib lle 1] v Va Vb Total

Recreational shore  West 051 017 #4126 138 55.75
South 53 1.27 Sa8 9.1 7452
East 900 164 5384 185 8898
Transkes 15 197 4597 356 83.12
. KZN 52 398 7840 39 B -
Total 712 230 6331 10, 8314
Recreatonal boat  West 002 <0.01 0.80 0.1 0.92
South 731 <01 372 07 11.756
East 033 024 047 17 280
Transkes
2N 074 042 184 90 1206
Total 131 020 1510 37 6.79
Recreational spear  West 005 009 00 023
South & east 058 0% 67 8.29
KZN 467 044 2.7 7.88
Total 131 009 083 48 6.93
Commescial boat  West 009 <001 080 01 0
South 731 <001 a2 o7 11.80
East 2745 003 024 01 27.86
Transkes 808 091 001 02 9.26
KZN - 613 011 044 08 749
Total 594 002 120 02 7.40
Seine & gilnet West 105 004 8086 1.1 83.06
South 446 005 7803 14 81.%8
East 2% 097 %5 00 9.7
Transkes
KZN Dot <N 4546 27151 4% 07 02 07 T3
Total <001 <001 367 108 77170 11 001 00 8303
Species total 1 2 14 15 19 2 4
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5. ECONOMIIC VALUE OF ESTUARINE FISH
Values considered

All values are considered in lerms of value added o
the economy (contribuion to Gross Domestic
Product). Subsistence outputs are not actually
recorded as part of GOP, but would be in an idea
world. The value of subsistence fisheries was
taken as the gross value of landed catches, based
on the market value of fish caught The values of
commerad and recreaional fishenes were
calculated mainly on the basis of data in McGrath ef
al (1997). Commercial fishery values include the
value added by subsidiary industries. Recreatonal
values comprise the expenditure by anglers on
equipment and ravel o fishing sites. Note that the
latter may be an overestimate of value since fish
are one part of a recreational package which may
inciude enjoyment of coastal areas, eic
Furthermore, in the absence of fish, scme anglers
may tum o dlernative recreational activities which
s8l incr some expenditure in the economy.
Nevertheless, we feel that most angling expenditure
i currently attributable to the fishery resource and
should be reflected as such,

The botal value of estuares to South Alrican
fishenes comprises the value of fisheries within
estuanes plus the value thal estuarine inputs
contnbute to inshore marine fisheries. These two
components are discussed separately below.

Value of estuarine fisheries

Applying the average per-kg values of the different
fishenes to the total calches in each coastal region,
the lotal value of fisheries within South African
estuanes is estmated 1o be about R433 million per
year (1967 Rands; Table 9). This is based on an
estimated total annual catch of 2 482 tons (Table
4.

Ninety-nine percent of this value (nearly R42%
mikion) is the value of recreational angiing, while
net and raditicnal fisheries fogether make up the
remaning 1% of value (Table 9). This distribution
of values among estuanne fishery seclors is very
difierent from the distribution of calches (Table 4),
which are equally dominaled by recreasional and
gillnet fishing. Furthermore, the estimated value of
commercial fishenes (about R3.8 milion), derived
from marne fishery values, may be slightly

overestiimated. This is because fish caught n
estuaries ae generally smaller than in marine
catches, which means that calch massaes are made
up of proportionally more individuals. Smaller fish
are of lower quality’ and do not feich the same
prces per kg as those in the larger size classes.

With over 72 000 anglers in the recreational fishery,
compared with some 1350 in the commercial
fisheries, these aggregale values (Table 9)
ranglate o average values of about RE000 per
recreational angler per year (expenditure), versus
about R2800 per commercial fisher (income). The
recreational value is realised as income o an
unknown number of participants in subsidiary
ndustries.

Thus substantial amounts are spent annually by
large numbers of anglers in estuaries, most of
whom belong %o middle-upper income groups,
whereas a relatively few fishers from lower-middie
ncome groups are apparently eaming an average
annual income well below the poverty line. Indeed,
it is increasingly being realised that commercial
estuarine fisheries are generally non-viable as
sustainable long-term ventures.  Prices for
estuarine fish are often low, and operating costs ae
still relatively high, even though they are siightly
lower than in the manine environment. The only
way these figheries can be profitabie, at least in the
short term, is through targeting the more vuinerable
inefish species, as fishing solely for mullet and
similar species In estuaries is non-profitable
(Hutchings & Lamberth 1999, Beckley ef al 2000,
Kyle 20C0a). However, targeting linefish is usually
only profitable for & short perod until stocks
become locally depleted.

Exacerbating this prcblem is the fact that
commercial estuanne fisheres in South Africa are
drastically oversubscribed, the large amount of
latent effort making the fishenes economically
nefficient.  The investments in inputs into
commercial fishenes in estuaries are often much
higher than gross income. For example, gilnet
permit holders on the Berg River estuary on
average operate at a less of about RS 600 per
annum. It has been estimaled that an effort
reducton in the region of 60% is required in order lo
cbtain maxdmum aconomic yield from this astuarine
gillnet fishery (Hutchings & Lamberth in press b).



Table 9. Esamated annual value (1957 rands) of astuarine fisheries along different streiches of the South African coast.

West South East Transkel KZN TOTAL %

Angiing S803580 169818301 92657 453 58484 198 101735478 428499410 e
Castnet 6776 95 821 61140 38 591 161392 3B3719 0.1
Gill-net 1 925 000 465 821 158 510 100 050 913220 3563601 08
Sene ret " % 854 . . 221760 258 614 0.1
Fish traps . - 224 340 224 340 0.1
Spear » ’ . . 49 280 49 280 <1
Total 773575% 170417798 92877 103 58622838 103305970 432 959 465

, 18 354 215 135 239

Comparatively few pecple are involved in the
vadiional fisheries, which are worth just a fraction
of the other fishenes, amounting to about R2300
per fisher per year n terms of subsistence income.
Viewmng the IKaditicnal fisheries in the same
economic lerms as other fisheries may be
somewhat misieading in lerms of their importance.
It should be noted that these fisheries form an
integral part of the survival of communities which
rely on them for their protein source. Indeed, such
fisheries in tropical Africa commonly contribute a
high percentage of household income (Turpee ef al.
19990, Turpee 2000b).

A simiar type of argument might by made for the
commercial fishenes, especially when compared to
the recreational fishery. However, on the west
coast, where much of the commercial effort lakes
place, it is evident that the people involved in the
fishery are not heavilly reliant on the fishery
contributing 10 their income (Hutchings & Lamberth
in press b). On the Berg estuary, none of the
fishers interviewed regarded neffishing as therr
man occupation, 80% of them being employed in
other seciors, and the remainder being retired.
Indeed, the net fishery contributed over S50% of
income for only 10% of the fishers (Hutchings &
Lamberth in press b).

Estuarine contribution to inshore marine fishery
values

The total value of inshore marine fisheries is about
R2.44 bilion per year (1997 rands; Table 10),
Approximately 83% of this value is the value of the
recreaional fisheries (aimost all from shore
angling), the remaning 17% being commercial
vale, Similar arguments apply o the
disproporSionately high value of recreational

n comparison o calch ratics as for he
esiuarine fisheries. The recreational value, spread
among about 431 000 fishers, amounts 0 an

average value (expenditure) of about R4300 per
fisher per year, whereas the approximately 21 000
people nvolved in commercial fisheries gain an
average of R19 000 per year (income).

Roughly half of the total inshore manne fishery
value (52%) s made up of esluary-associated
species (Table 10). However, not all of these fish
are equally dependent cn estuanes. Category la,
Ib, lla, Va and Vb species are 100% dependent on
estuaries lo complete therr fife cycles. Because the
juveniles of Category lib species are largely
confined to estuaries, their level of dependence on
estuaries was considered Y0 be very high, and was
estimated as 90%. The overal numbers of
Category lic species, whose juveniles mainly occur
n manne environments, are augmented by the
presence of estuarine habitat areas. Estuarine area
comprises about 30% of the juvenile habitat
avalable to these species, and those juveniles
using estuaries are frequently in better condition
than those in marine habitats (De Decker & Bennett
1985). We thus estimate that 30% of the marne
catches of Category lic species can be altributed to
estuarne export. Thus adjusting values according
o the level of contribution that estuaries make to
the catches of species of different categories, the
estimated confribution from estuaries %0 inshore
marine fisheres is 21% of the total value, or R519
milion per year (Table 10). In other words, this
value would be lost f estuaries were ‘removed’ from
the coastine.

The relative contribution of estuaries o fisheres
vanes between types of fisheries and around the
coast The contrbuticn of estuary-dependent
species lo recreational shore angiing values
increases from 6% on the west coast to 36% on the
KwaZulu-Natal coast. Estuaries contribute 25% of
the lolal value of the recreational shore fishery,
wheraas they contribute only 0.3% and 0.7% to the
value of the recreational boal and spear-fishenes



(Table 10). Overall, the estuarine contribution o Estuaries contribute a substantial portion of the

marine recreational fishery values is about R469.74 value of te gilnet and sane-net fishenes,

million per year. This is 90.5% of the total increasing from about 25% on the west and south

estimated estuarine contribution 1o marine fisheries. coasts, 1o 68% on the KwaZulu-Nalad coast
However, as most of the fishery is concenlrated on

The estuarine contribution % commercial boal the west coast, the overall contribution is about

fisheries ranges frcm 0.3% of value on the west 26% (Table 10).

coast o a peak of 37% on the east coast, and

averages 11% for the whole ccastline (Table 10). The cverall contribution of estuaries lo inshore
fishery values is summarised in Table 11.

Table 10. Percentage contribution of estuanne associated fishes 1o the total value of the inshore marine fishing sectors in
the different coastal regions, the total annual values of the fishenes, the amount and percentage of total which is comprised
of estuary-associated species, and the contribution of estuanes 10 lotal fishery values.  The latler s calculated on the basis
of 100% of the value of Category la, Ib, lla, Va and Vb species, 90% of the value of Category lib species, and 30% of the
value of Category lic species. Category Il species are not included in this value.

Total Estuary fish Value due

Estuary-associated species categories value contribution to estuaries
la b Na b llc il Va Vb Rmillion R million % R million %

Recreational shore

West 060 003 1805 224 105.70 212 292 639 60
South 729 029 383 575 825.70 42645 5165 157.28 190
East 1625 1.13 46.15 2148 513.00 4312 8501 15963 31
Transkei 2322 089 ¥%65 43 174.49 1135 6508 61.10 350
KZN 1147 446 6515 551 233.29 21132 5058 849 362
Total 1142 109 4305 974 1852.18 120966  65.31 469.02 253
Recreational boat

West 000 000 03 000 112.06 04 041 013 01
South 037 000 377 022 14.48 063 43% 02 15
East 002 168 216 0.88 003 384 0.00 05
KZN B 1.08 0s8 oo 1.08 000 03
Total 004 000 079 005 128.00 113 083 0.36 03
Recreational spear

Waest 0.12 006 012 724 002 030 0.01 0.1
S&E 0.19 041 828 4323 Ja4 0.13 8.88 0.3%
KZN 479 044 13.15 424 078 1838 022 52
Total 053 003 034 757 54.70 464 843 0.36 0.7
Commercial boat

West 004 000 078 005 188.89 166 0838 053 03
South 1108 000 25 020 8208 1133 1380 872 138
East %52 001 016 003 86 00 3158 3672 3145 %5
KN 709 004 021 099 29.02 242 833 209 12
Total 1105 000 097 0.15 386.00 4698 1217 41 1.3
Seine & gillnet

W coast 389 002 7290 186 1192 837 7887 307 58
S.coast 1059 001 4625 21 743 445 5536 1.86 243
E coast 812 050 %004 003 0.41 041 9970 0.15 366
KZN 0010015748 270 2515 631 0.01 0.01 0.25 023 9164 017 675
Total 001 001 730 0.06 6272 197 0.01 0.01  20.07 1446 7205 5.26 26.2

TOTAL 244094 127677 523 51879 13




Table 11. Summary of the estimated total contnbution of estuanes 10 the annual value (1957 Rands) of inshcre manine
fishenes along different stretches of the South Afncan coast, by fishery

Estuarine contribution to West South East Transkel KIN  Total %
‘marine inshore fishery values R

Recreatoral shom 65.39 157.29 158 63 611 845 48902 %04
Recreanoral boat 0.13 02 0 0 03 01
Recreancral e 0.01 0.15 0.15 0.22 03 01
Commercsal boat 053 9.72 3145 200 479 84
Sene & gilnet 307 1.86 0.15 0.17 526 10
Total 10.13 169.24 191.38 61.1 8698 51879

% 2.0 25 %9 18 168

Total value of estuarine fish coast have the highest agoregate value, and

The lotal value of astuanne and estuary-dependent
fishenes is estimaled 1o be RS51.75 million in 1997
Rands (Table 12). This is equivalent to R1.162
billion in 2000 rands.

Furthermore, this lotal estuarine fish value is rather
unevenly distnbuted around the coast, with west
coast estuaries contributing less than 2% of he
tolal value, Estuaries along the warm lemperate

average per estuary values (Table 12) East coas!
estuanes, in particular are worth over R75 000 per
ha per year (1997 rands) in terms of fish production
(Table 12).

However, average values may not be very raliable
predictors of individual estuary values, which are
related 1o several factors such as size and mouth
status, as well as geographical location.

Table 12. Summary of the value of estuarine fishenes and estuary contnbution to marine fishenes around different pans of

the coast Values given in 1997 Rands

West South East Transkei  KZN Total
Estuanne fishenes (R mdlicn) 1.7 1704 929 586 1033 4330
Inshcre manne (R million) 10.1 169.2 1914 61.1 870 5188
JoT 179 1397 2843 197 1903 9517
No estuanes 9 52 54 o7 73 255
Ha S 354 12,866 3.764 2612 &.811 71,937
Average value/estuary (R milion) 20 65 53 18 25 a7
Average valuaha (R) 3036 26,400 75,520 45,836 4065 13,230
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6. STOCK STATUS OF ESTUARINE FISH SPECIES

Fishing in South Africa is a rapidly-growing activity.
It is aready evident that the high naticnal fishing

1996). Simdarly, catch rates of spotied grunter
were also found to have declined in Durban Bay
estuary over a period of 16 years (Guastefla 1994).
Morecver, elf was once as abundant as spotted

(Bennett 1593, Lamberth 2000c). In the Swartkops
estuary, this species formed an important
component of calches in 1918, by the 1970s, was
reduced to only 3% of anglers calches, and were
amost totally absent from calches in the 1990s
(Whitfiels & Marais 1999).

The status of stocks is judged as overexploited,
maxmally explotted or underexploited on the basis
of its current size as a percentage of pristine stock
size (or spawner biomass). An maximally exploited
stock (one which is exploited close to the maximum
sustainable yield) is considered o be at a level of
40-50% of pristine biomass. It should be noted that
these judgements assume that current biomass is
only a function of harvesting, and that camrying
capacty (or maumum stock) has remained
constant. In reality, the latter may also be affected
by changes in habitat quality, thus alsc affecting
current biomass.

Uncer the above assumptions, fourieen of the 80
utilised estuary-asscciated species are considered
overexploited (Table 13). Of hese, olf, dassie, ko,
while steenbras, white stumpnose and natal
stumpnose are ranked in the top 30 fish across all

inshcre sectors in terms of calch, targetting, and the
number of people reliant on them (Lamberth &
Joubert 1999). The stocks of six of these fourieen
species are in a colapsed state, including while
sleenbras and kob, which are Category lla species
(Table 13). A further 27 species, including spotied
grunter and leervis, are regarded as maxmally or
optimally exploited, and are likely to be subject 1o
additional fishing pressure in future. The remaining
40 species are considered underexploited, as their
stocks are at levels greater than 50% of pristine
spawner biomass. However, with few excepfions,
these are small species such as strepie, flathead
mullet and striped mullet, which on a national scale,
have limiled value to commercial or recreational
fishers. Some of them are species which are aither
al the edge of ther range, or have a limited range,
with South Africa, but they may be locally important
in certan areas, 6.g. pursemouths in Kosi Bay.

It is aifficult to assess what contributes more o the
decline of an estuarne speces: estuarine habitat
degradation of overexplotation. Estuarine
dependence immediately creates a life-history
bottieneck for many species, especially when il
comes 1o entering temporarly closed estuaries. In
additon to estuarine dependency, sex changes,
spawning mgrations, predictable aggregations,
high age at maturity, longevity, residency and high
calchabiity all contribute 1o a species vulnerabiity
1o overexploitation. For example, white steenbras
exhibits seven of these life-history traits, excluding
sex change, and is currently at 6% of its pristine
spawner biomass, and on the critical list. Half of all
species considered have wvulnerable Me-history
charactenstics in addition 1o estuanne dependency,
and a quarter of them fall into the most vuinerable
category (Table 13).

Very few of the species considered are range
restricted (Table 13). A quarter of speces are
highly exploited throughout their range (Table 13),
23 species are under medium exploitation, and the
rest are subject 10 medium to low exploitation.

Cn the whole, knowledge of exploded estuarine fish
species is pcor, with three quarters of species
having low knowledge scores up 1o half the
optimum. For most of these species, no
comprehensive sicck assessments have been
dene.



Table 13. The stock status (sbundance tend) (A), vuinerablity (V), range (R), exploitation level (E) and knowledge (K) of
utlized estuanne-assocated species in South Afnca

Cate-  CONSERVATION IMPORTANCE

Family Species Common name gory A v R E K
Carchamindae Carchartwius leucas Zambea shark e 45 100 0 75 57
Dasyatidas Dasyatis chrysonota Blue stingray n 60 0 10 25 m
Gymnura natalensis Butterflyldamond ray n 60 90 40 50 S0
Himantura vamak Honeycomb stingray n 60 90 0 S0 29
Musielidae Mustelus musteius Smooth houndshark i 5 90 0 100 86
Mylicbaticae  Myliodatus aquila Eagleray n 60 70 0 25 4
Rhncbatdoe  Rhincbatos annulatus Lesser guitarfish m 65 70 10 25 )
Ambasscne  Ambassis gymnocephais  Bakd glassy b 55 70 0 0 29
Ambassis productus Longspine glassy la 55 70 10 0 29
Ambassis nalaensis Slender glassy b 55 70 10 0 29
Anguillidae Anguilla bengalensis Afncan mottied ool Va %0 100 10 50 S0
Anguilla marmorala Giant motSed sed Va S0 100 10 50 S0
Anguila mossambca Longfin eel Va S0 100 10 50 50
Anguilta bicolor Shortfin el : Va = 100 10 S0 50
At Galerchthyes feiiceps Barbed i 55 100 10 75 n
Belorcae Strongylura leuwa Yellowfin needlefish e 55 70 0 0 21
Carangcae  Caranx sexfascaltus Bigeye lungfish I 55 70 0 =] 4
Caranx melampyqus Bluefin ungfish e 55 70 0 25 1
Caranx paguensis Brassy kingfish llc 55 70 0 0 1
Scomberoides lysan Dowblespctted queenfish Ilb 55 70 0 25 7
Caranx ignobilis Giant kingfish b 45 80 0 0 50
Trachurus rachurus Maasbunker i 50 70 0 100 79
Trachinotus afncanus Southem pompano mn 50 70 10 50 21
Chanidae Chanos chancs Milkfish le 55 80 0 5 43
Charangdae  Lichia amia Leenvis/gamick la 50 « 0 75 64
Cichlicae Orecchromis mossambicus  Mozambeque tilagia v S0 0 10 0 6
Claniidae Clanius ganepinus Sharptocth catfish v 55 0 0 S0 86
Elopicae Elops machnata Lacyfishtenpounder Ila 65 100 0 25 3%
Engraulicae  Thryssa witnrostns Orangemouth glassnose Il 55 70 0 0 3%
Gerresdas Cemes methuenvrappr Evenfin pursemouth w 55 70 00 S0 43
Cemes acinaces Smallscale purssmouth I 55 70 0 0 29
Gobridae Giossogobius giuns Tank goby v 40 70 0 0 3%
Haemuidee  Pomadasys multimaculatum Cock grunter 45 %90 0 0 29
Pomadasys hastakakaan  Javelin grunter e 45 %0 0 0 29
Pomadasys oiivaceum Piggy 1] 50 70 0 75 57
Fomadasys commersonmi  Spotted grunter lla 40 100 0 100 57
Kuhliidae Kuhka mug Bamed flagtail il 55 0 0 0 29
Leiognathidae  Levognathus equula Slimy i 55 70 0 0 3%
Lutjanidae Lutfanus fumiflamma Dory snapper le 50 70 0 0 29
Lutfanus argentimactulus  River snapper le 30 %0 0 75 29
Megalopidae  Megalops cypnnowdes Oxeye tarpon Vw 80 %90 0 50 14
Monodactylidae Monodactylus falaformis  Cape/Oval moony la S5 70 0 0 %
Monodactylus argenteus  Natal/Round moony b 55 70 0 0 21
Muglicae Valamugi sehel Buespot mullet ke S 70 0 0 14
Valamugi buchanary Bivetal mullet ke 70 0 25 P
Liza alata Diamond mullet e S5 70 0 50 29
Mugi cephaius Flathead/springermullet lla 65 90 0 50 50
Myxus capensis Freshwater mullet Vo 40 70 40 50 36
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Table 13 continued.

Cate-  CONSERVATION IMPORTANCE

Family Species Common name gory A \ R E K
Liza dumenin Groovy mullet v 70 0 S0 3%
Liza nchardsond Harder e 45 %0 10 100 26
Liza macrolepis Largescale mullet la S0 70 0 ) 29
Valamugll cunnesius Longarm mullet Ha SO 70 0 0 29
Valamugil robustus Robust mullet Ha S0 70 10 0 36
Liza uciae St Lucia mullet b 50 70 100 25 14
Liza tncusprdens Strped mullet b 65 80 40 50 0
Muraenesocidae Mwaenesox bagio Pika conger n 5 0 0 0 36
Platycephalidae Platycaphalus indicus Bartailed flathead e 5 70 0 0 R
Pomatomidae Pomatomus saltalnx e le 34 100 0 100 86
Sciaercae  A/gyrosomus japonicus Dusky kob lla 4 00 & 100 8
Johnius dussumien Mini kob e 55 %0 0 25 2
Otokthes ruber Snapper kob i 60 80 0 50 S5
Semancae Epinephelus andersom Catface rockcod 1} 13 100 60 100 29
Epinephelus malabancus  Malabar rockcod m 2 100 0 s
Silagnidse  Sdlago sihama Séver silagio e 6 80 0 0 7
Spancoe Rhabdosargus hoitbr Cape stumpnose la 40 100 40 75 50
Ciplodus sargus Dassie/blacktail lic B 100 10 100 57
Rhabdosargus sarba Natal stumgnose b 35 100 0 75 50
Acanthropagrus bevda Perch/nvertream la 35 100 0 75 64
Lithognathus momyrus Sand steertras {[}] 20 0 0 25 14
Spondyliosoma emarginatum Steentye m 70 80 40 100 A
Sarpa salpa Strepie le 6 %0 20 10 71
Sparodon durbanensis White musselcracker n 30 100 40 100 mn
Uthognathus iithognathus  White steenbras lla 6 100 40 100 S0
Rhabdosargus globiceps  White stumpnose e 20 100 20 100 57
Diplodus cervinus Zebraywildeperd [} K} 100 40 100 36
Sphyraenidae  Sphyraena baracuda Barmacuda i S0 80 0 S0 50
Sphyraena jefio Pickhandle barracuda lle 60 70 0 50 0
Terspondae  Tevapon jarbua Thoemfish a 55 70 0 0 29
Tnglidas Cheiidonichthyes capensis _ Gumard W60 80 10 25 S0
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7.IMPLICATIONS FOR MANAGEMENT

This study has shown that estuaries contribute a
sgnificant value 1o the economy in terms of both
estuarine fisheries and their contribution to inshore
exceeding the value realised within estuanes.
Althcugh commercial calches are substantial both
within estuanes and in the manne environment, it is
recreational fishing activities that add most value to
the economy, with 22 mes as many participants
(about half a million vs under 23 000) and realising
a value more than 100 times greater per kg of fish
caught Subsistence fisheries are very localised,
and involve very small numbers of fishers and low
values, but important in the context of their
liveihocds.

However, an assessment of the status of estuanne
fish stocks suggests that the currently high value of
estuarine fish production is probably not
sustanable. Dwindling fish stocks wil affect
caiches per unit effort and overall catches, and the
value reaised from these fisheries may well drop
substantially f current rands are maintaned. This
would have much grealer impact on commercial
fisheries, upon which many pecple rely for their
Iivelihocds, particularly in marine fisheries, than on
recreationa fisheres, which are less sensitive lo
caich retumns. It is clear that sound management
practices will need to be put in place in order lo
sustan these values in future, as well as 10 ensure
the conservation of estuarine bodiversity.

Management stralegies chosen for eswuarine
species may differ depending on Socio-economc
goals, e.g. whether to secure livelhoods of small-
scale commercial fishers, or whether 0 increase
overall contribution 1o the economy. No doubt, an
equilable balance of these goals & required.
Nevertheless, any management strategy ultimately
has o concentrate on maintaning maomal
productivity of resources if benefits are o be
sustained in the long term.

Linefich and netfish management is currently
undergoing complete revision in order 10 address
these challenges. A linefish management protocol
has been developed (Criffiths ef al 1999) which
requres species-specific management plans.
Under the Marine Living Rescurces Act, estuanes
fal wthin the marne environment, and these
management plans include estuanne populations.
Apart from the reduction of overall commercial
effort, incduding in estuaries, there has been a

substantial revision of bag and sze imits for
recreational, subsistence and commercial fishenes.
With compliance, the effert directed al many of
these species is likely lo decrease.

Reduced catches in estuanes are needed 1o secure
estuarine contributions to marine inshere fisheries.
If current regulations were complied with, this would
be achieved, providing the estuarine environments
(eg. freshwater inflows) were also sufficenty
protected.  In the recreational fishery, a large
proportion of landed calches comprise undersized
fish, ranging from 0% on the west coast to 50%
and €0% on the south and east coasts, respectively
(Lamberth 1996, 2000a, Cowley 2000). In other
words, catches would be much lower if thers was
compliance. A reduction in angler pressure would
amost certainly serve flo increase present
abundance of certain species. For axample, along
the east coast of the Eastern Cape and in KwaZulu-
Nata, elf has increased in numbers following
increased protecion (van der Elst & De Fredtas
1987, Garrett & van der Eist 1920). Technicaly,
calches could be reduced withcut reducng the
value of the fishery, as most recreabonal anglers
would still go fishing f they were more strictly
policed. It also makes good economic sense o
remove all commercia fisheries from eswuaries,
thereby halving the calch, but cnly reducing
economic contribution by 1%. Commercial fishing
in estuaries is predominantly gillnetting, which is
unselective, usually with a high by-catch of
undersized and immature linefish and other
species. These species are already overexploded
and this fishing pressure occurs during a
particularly vulnerable stage of their life while they
are in estuaries. It has already been stressed that
these fisheries are seldom viable in the short lerm
and almost never in the long term. By removing
commercial fisheres, much greater recruitment will
be allowed into the sea.

Furthermore, subsistence and commercia effort
should be excluded from temgporarily closed
syslems, whether large or small, as these stocks
are easly overexploiled (Pease 1998). The
protection of small and closed systems sheuld not
be done at the expense cf the larger, permanently
open systems, however Prolecton should be
levelled at all estuarine types at a ratonal scale, as
they all support different and valuable fish



Ideally, different fisheries should target different
species withn the same estuaries. Multi-user
fishenes are seidom sustainable. However this is
aifficult to control, especially those sectors assigned
less lcrative speces. This is thus a further
argument against including commercial fisheries in
estuaries. Estuarine exploitation in South Alfrica
should be limied to subsistence and recreational
use. However the Scuth African experience is that
desgnated subsistence fishers soon realise the
value of their non-target species, and it is hard to
prevent them from shifing fo these species. This
often leads 1o chaos and user confict, as has
happened in Kosi and St Lucia Subsisience
fisheries should be confined to traditicnal fisheries,
and preferably assigned flo homogencus
communiies. In other areas, the ad hoc allocation
of subsistence righls should rather be addressed by
finding alternative livelihcods for the fishers
involved.

In general, the protection of estuaring fish
rescurces wil also depend on the sound
management of activies which affect estuarine
envircnments. Apart from the direct effect on fish
stocks, recreational angling involves beat traffic and
bait digging, leading to disturbance, trampling and
depletion of prey for fish. More importantly,
perturbations that occur in the marine environment
or calchment may negafively impact on fish
populations in estuaries (Whitfield & Marais 1999).
In particular, if freshwaler requirements of estuaries
are not adequately met, the resultant chemical and
biophysical changes in the estuarine headwaters
and in mouth condition can severely hamper fish
recruitment.  Indeed, freshwaler inputs probably
have the most important impact on species

dstribution, comgosition and abundance in -

estuaries. For these reasons it is strongly
advocaled that a philosophy of ecosystem

preservation be used in managemenl policy
(Whitfield & Marais 1999) in addition to individual
speces conservation efforts. Such polices will lead
o more rational decisions in terms of al
developments which affect estuarine ecology,
incuding development of marinas (which tend to
favour ichthyoplankton but not large fish - Cloete
1963).

Thus, in summary, the most sensible overall policy
would be lo conserve estuaring stocks as nursery
and source areas for marine fisheries. This is the
most efficent cption in terms of maximising
resource productivity, economic benefls and
bicdiversity conservation. Resource productivity in
both estuaries and the inshore marine environment
can be enhanced by concenfrating conservasion
efferts on estuarine stocks. Stock status can only
be improved by reduction of calches. In corder to
minimise the cost of this, it should be targeted at
fisheries which are either low value per unit calch
(e.g. estuarine commercial net fishenes), or
fisheries whose value is not strongly affected by
calch rales (i.e. the recreationa fishery, which is
much smaller in estuaries than on the open coast).
Conserving estuary stocks requires the sound
holistic management of estuanes, a spin-off being
the improved conservation of all estuarine
biodiversity.
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Appendix 1. Estimated total calches by fishery for each estuary. Totals in italics estimated in this study.

Biog Coast Size Estimated annual catch tons)

Reg Section gSTUARY ha) Type Angling Castnet Gillnet Seine Traps Spear Total
C  West Orange (Ganep) 974 SRiver mouth 10 01 00 00 00 00 11
C  West Qlifants 701.7Perm open 10 01 120 00 00 00 1211
C  West Barg (Groot) 3615.0Perm open 100 10 S000 00 00 00 510
C  West RietdelDiep 515.0 Temp closed 20 10 SO 00 00 00 &0
C  West Houtaal River mouth 00 00 00 00 00 00 00
C  West  Widevoshvel 75 8 Temp closed 00 00 00 00 00 00 00
C  West Bokramsprat Temp closed 00 00 00 00 00 00 00
C  West Schuster Temp clesed 00 00 00 00 00 00 00
C  West Kom Temp desed 00 00 00 O00 00 00 00
W South  Sivermine 6.5 Temp dosed 00 00 00 00 00 00 00
W South  Sand 155 5 Tamp dosed 00 10 00 00 00 00 110
W South Earste 10 2Temp closed 00 00 00 00 00 00 00
W South |ourens 7.1Temp dosed 00 00 00 00 00 00 00
W South  Sir Lowry's Pass 3.0Temp dosed 00 00 00 OO0 OO0 00 00
W Scuth  Sweentras 1.9Perm open 00 10 00 00 00 00 10
W  Souh  Rooiels 10.8 Temp closed 00 01 00 00 00 00 01
W South  Bufels (Oos) 17 3Tamp cdosed 00 00 00 00 00 00 00
W South  Paimiet 33 0Perm open 01 01 00 00 00 00 02
W South BovKlenmond 1698 4Lake 50 10 100 00 00 00 160
W Scuth  Onnus 41 1 Temp closed 00 00 00 00 00 00 00
W Scuth  Kiein 2958 9L ake 00 10 50 00 00 00 160
W Scuth  Uilskraals 104.7 Temp closed 10 01 10 00 00 00 21
W South  Ratel 10.0 Temp closed 00 00 00 00 00 00 0O
W South  Heuningnes 172 5Perm open 56 01 00 10 00 00 &7
W Scuth  Kilipanistontein Temp closed 00 00 00 00 00 00 00
W Scuth Bred 455.3Perm open 00 10 30 20 00 00 460
W South Duwenhoks 203.1Perm open 50 01 100 00 00 00 151
W Scuth  Goukou (Kaffirkuils) 154 8Parm open 00 10 20 00 00 00 130
W South  Gourts 112 6Perm open 00 10 50 00 00 00 160
W South  Blinde Temp closed 00 00 00 00 00 00 00
W South  Harenbos 40 6 Temp closed 20 01 00 00 00 00 21
W Scuth  Klein Brak 96.0 Temp closed 20 041 10 00 00 00 31
W South  Groot Brak 113.9 Temp closed 20 01 10 00 00 00 31
W Scuth  Maalgate 13.5 Temp closed 18
W Souh Gwang Temp closed

W South Kammans 8.0 Pem open 40
W Scuth  Widemess Lake

W South  Swartviei 1076.6Lake 739
W Scuth  Goukamma 270.0 Temp closea 192
W Souh  Knysna 3534 08ay 2446
W South Ncetsie 8.0 Temp closed 1.4
W Souh Piesang 92.2Temp closed 72
W South Kewbooms 295.2 Perm open 234
W Souh Mafes/Bitou Temp closad 00
W Souh Sout(Oos) 52.2Pwrm cpen 00
W South  Groot (Wes) 39.3Temp closed 00
W  Souh SBloukrans River mouth 0o
W Souh Lottering 17.0River mouth 0o
W South Elanasbos §.0River mouth 00
W South  Sloms River mouth
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Biog Coast Size Estimated annual catch (tons)

Reg Section ESTUARY (ha) _Type Angling Castnet Gillnet Seine Traps Spear Total
W South Eands River mouth

W South  Groot (Ocs) River mouth

W South Tsitsikamma Temp closed

W Souh  yupant Temp closad

W South  Siang Temp closed

W South  Krom Oos (Kromme) 240 3Perm open 197
W South Seekom 132.2 Temp closed 99
W Scuth  Kabeljous 117 9 Temp closed as
W Souh Gamiccs 467 0Perm open 351
W South van Stadens 280 Temp closed 28
W Souh Maitfand 0 2Temp closed 09
W East  Swartkops 495 0 Perm open 00 30 20 00 00 00 350
W Easl  Coega (Ngoura) 10.1Temp closed 10 02 00 00 00 00 12
W East  Sundays 173.4Perm open 250 30 S0 00 00 00 330
W East  Boknes 27 0Temp closed 10 01 00 00 00 00 11
W  East  Bushmans 213.0Perm open 100 05 10 00 00 00 115
W East  Kanega 198 0Perm cpen 00 05 10 00 00 00 mnS
W East  Kasuka 38.0 Temp closed 20 01 00 00 00 00 21
W East  Kowe 118.6Perm open 100 03 10 00 00 00 13
W East  Rufane Temp dosed 00 00 00 00 00 00 00
W East  Riet 73.1Temp closed 10 01 00 00 00 OO0 11
W  Easst  Keinemond Wes 80.0 Temp closed 20 02 00 00 00 00 22
W  East  Kienemond Cos 35 0 Temp clesed 10 01 00 00 00 00 11
W East  Klen Paimiet Temp closed 00 00 00 00 00 00 00
W  East  Great Fish 365.7 Perm open 0 20 S0 00 00 00 30
W East  Qldwoman's 25.1Temp dosed 10 01 00 00 00 00 11
W East  Mpekwen 141.4 Temp closed 20 02 10 00 00 00 32
W East Mt 124.2 Temp closed 20 02 20 00 00 00 42
W East  Mgwalana 123 6 Temp closed 20 02 20 00 00 00 42
W East Bia 97 5Temp closed 50 05 30 00 00 00 85
W  East  Gautyws 51.6Temp closed 10 0! 10 00 00 00 21
W East Bl Krans 2.5Temp closed 00 00 00 00 00 00 00
W East  Mwna 15.7 Temp closed 10 0! 10 00 00 00 21
W  East Keiskanma 493 3Perm open 150 20 100 00 00 00 270
W East  Nggnisa 12.7 Temp closed 1.8
W  East  Kwane 18.8 Temp closed 22
W  East  Tyclomnga 107 4 Temp closed a2
W East  Shelbertsstroom Temp closed

W East  Liyvale 2.3Temp closed 1.1
W East  Ross Creex Temp closed

W  East  Nesra 28.4Temp closed 28
W East  Miele 36 Temp closed 11
W East  Mcanty 9.0 Temp closad 1.5
W East Gy 43 5 Temp closed 42
W Esst  Goda 17 2 Temp closed 21
W East  Hiea 0.7 Temp closed 1.0
W  East Hickman's 4 3Temp closed 1.2
W East  Buffalo 98 .0Ferm open 10.1
W  East Bind 0.5Temp closed 09
W East  Haze 1.5Temp closed 1.0
W  East  Nahoon 57 7 Parm open 7.3
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Biog Coast Size Estimated annual catch (tons)

Reg Section ESTUARY Mha) Type Angling Castnet Gillnet Seine Traps Spear Total

W  East Qinva 72.1Temp closed 58
W  East Gauube 53 4Perm open 7.0
W East  Kwelera 50.1Perm open 63
W  East Bulura 35 5Temp closed 33
W East  Cunge 0.5Temp closed 09
W East Cintsa 29.3Temp closed 29
W East Cefare 82,7 Temp closed 65
W EBast  Kwenxura 29.1Tamp closed 29
W East  Nyaa 17.1Temp closed 21
W East  Hagahaga 3.4Temp closed 1.1
W East  Muencdwe 11.2Temp closed 1.7
W  East Quko 36,2 Temp closed 34
W  East Morgan 24,0 Temp closed 25
W East Cwili 1.2 Temp closed 1.0
W Transker Great Ken 222 4Pam open 185
W Transker Gxara 23.9Temp closed 25
W Transkei Ngogwane 9.1 Temp closed 1.5
W Transke: Qolora 22.9Temp closed 25
W Transker Neizele 6.6 Temp closed 14
W Transker Kobongaba 26.4Pamm open 52
W Transkes NxaxoMNgqusi 158 5Perm open 142
W Transkes Cebe 16.5Temp closed 20
W Transkei Gqunge 17.9Temp closed 21
W Transkel Zaly 12 4Temp closed 1.7
W Transker Ngowara 19.4Temp closed 22
W Transker Sihlontiwers/Goni 11.0Temp closed 1.7
W Transkel Qora £9 6Pam open 95
W Transkes Jujura 4.8Temp closed 12
W Transkes Ngada 13.9Temp closed 18
W Transke: Shioni 22.1Perm cpen 49
W Transker Ngabara 109.7 Perm open 10.8
W Transkes Ngoma/Kooule 10.1Temp closed 16
W Transker Mencu 23.8Temp closed 25
S Transker Mbashe 132 0Perm open 94
§  Transkei Ku-Mpenzu 13.4Temp closed 00
S Transkes Ky-BhulaMbhanyana 7.6 Temp closed 00
S Transkes Nionyane 41, 3Temp closed 00
§  Transkei Nkanya 15.5Temp closed 00
S  Transke: Xora 150.6Perm open 10.4
§  Transkes Bulungula 18.4Temp closed 00
S Transker Ku-amanzmuzama 3.7 Temp closed 00
S Transker Mncwasa 19 2Temp closed 00
§  Transkei Mpako 13 5Temp closed 00
S  Transker Nenga 10.0 Temp ciosed 00
5 Transke: Mapuz 15.9Temp closed 0.0
S Transker Mtata 168 8Perm cpen 114
S Transkes Mdumbi 76 1Perm open 63
S Transkel _wandiana 9.7 Temp closed 00
S Transket | wandile 22 2Temp closed 00
S  Transke: Mtakatye 116.8Perm cpen a6
S Transkei Hiuleka/Majusine 14 9 Temp closed 00
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Biog Coast Size Estimated annual catch (tons)

Reg Section ESTUARY Mha) Type Angling Castnet Gillnet Seine Traps Spear Total
S Transkel Mneny 90 5 Temp closed 1.5
S Transket Mtonga 32 2Temp closed 00
S Transkei Mpande 15.0 Temp closed 00
S Transkei Sinangwana 13.2Temp closed 00
S Transkei Mngazana 224 9Perm open 145
S Transkei Mngazi 17.1 Temp closed 00
S Transkel Bululo 12,6 Temp closed 00
S Transkei Mtambane 10.9 Temp closed 00
S Transkes Mzmvubu 151 0River mouth 150
S Transket Noupeni 4.4Temp closed 00
S Transkei Nkoduswens 32.6 Temp closed 00
§  Transkei Mntafufu 24.1Perm open 15
S Transke: Mzintlava 23.1Perm open 34
S Transket Mzimpunz 5.1 Temp closed 00
S Transket Mbotyl 50 4 Temp closed 00
S Transkei Mkoz 4.0Temp closed 00
S Transket Myskane 1.9 Temp closed 00
S Transkel Lupatana 3.6 Temp closed 00
S Transkel Mkweni 7.0 Temp closed 00
S Transkei Msikaba 15.1Perm open 30
S Transket 8 8 Temp closed 00
S  Transkei 3.3 Temp closed 00
S Transkei Mtentu 52.9FPerm open 51
S  Transkei Skombe 11.5Temp closed 00
S Transket Kwanyara 7.1 Tamp closed 00
S Transkes Mnyamen 27 9Temp closed 00
§  Transkei Mpahlanyana 39Temp closed 00
S Transkei Mpahlane 3.9Temp closed 00
S Transket Mzamba 70.9Perm open 60
S Transket Mientwana 11.4Tamp closed 00
S KN  Mamwura 83 5 Temp closed 20 05 00 00 00 00 25
S KN Zowane 0.5 Temp closed 01 01 00 00 00 00 02
S KIN  Sandundu 4 0Temp closed 01 01 00 00 00 00 02
S KN Kuboboy 1.1Temp closed 01 01 00 00 00 00 02
§ KIN Tongan 0.8 Temp closed 0t 01 00 OO0 00 00 02
S KIN  Kandandhiovu 1.8 Temp closed 01 01 00 00 00 00 02
S KN  Mpenjati 11.6 Temo closed 03 00 00 00 00 00 03
$ KN  Umhiangankulu 9.7 Temp closed 02 01 00 00 00 00 03
§ KN  Kava 2 4Temp cosed 01 0t 00 00 00 00 02
S KN  Mbizana 12.4Temp closed 04 02 00 00 00 00 06
S KN  Mvutshine 0.9 Temp closed 0t 01 00 00 00 00 02
S KIN  Bdanhicio 2.6 Temp closed 01t 01 00 00 00 00 02
S KIN  Uwgzana 0.6 Temp closed 01 01 00 00 00 00 02
S KN  Kongwens 1 4Temp closed 01 01 00 00 00 00 02
S KN  Vungu 1.1 Temp closed 00 00 00 00 00 00 00
S KIN  Mnangen 3.6 Temp closed 01 01t 00 00 00 00 02
S KN Zosha 7.3Temp closed 05 02 00 00 00 00 07
§ KIN  Boboy 1.3Temp closed 01 01 00 00 00 00 02
5 KN  Mbango 0.9 Temp closed 01 01 00 O00 00 00 02
S KIN  Mzmkul 74.0Parm cpen a0 10 00 00 00 00 40
S  KIN  Mientweni 8.0 Tamp closed 01 01t 00 00 00 00 02
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Biog Coast Size Estimated annual catch (tons)

Reg Section gSTUARY {ha) Type Angling Castnet Gillnet Seine Traps Spear Total
S KIN Mhiangamkulu 3.9Temp closed 0.1 0.1 00 00 00 00 02
S KIN Damba 1.7 Temp closed 0.1 0.1 00 00 00 00 02
S KIN  Koshwana 1.2 Temp closed 0.1 01 00 00 00 00 02
S KIN Intshamtadi 1.7 Temp closed 0.1 0.1 00 00 00 00 02
S KIN Mzumte 15 8Temp closed 0.1 0.2 00 00 00 00 03
§ KIN  Mhiabatshane 2.3Temp closed 0.1 0.1 00 00 00 00 02
S KIN  Mhiungwa 3.1Temp closed 05 03 00 00 00 00 08
S KIN Miazazana 2 1Tamp closed 03 02 00 O00 00 00 0S5
S KIN  Kwa-Makosi 2 5Temp closed 02 02 00 00 00 00 04
S KIN Mnamfy 1.3Tamp closed 0.1 0.1 00 00 00 00 02
S KIN Miwalume 24 8Tamp closed 0.1 0.1 00 00 00 00 02
S KZN Maa 0.8 Tamp closed 0.1 0.1 00 00 00 00 02
S KZN Fala 29.0 Temp closed 05 03 00 00 00 00 08
S KIN Maasingare 0.4Temp cosed 0.1 0.1 Q0 00 00 00 02
S KIN Sezela 12.0 Temp closed 00 00 00 00 00 00 00
S KIN Mikumbane 0.3Temp closec 0.1 0.1 00 00 00 00 02
S KIN Mzinto + 7.0Temp closed 03 03 00 00 00 00 05
S KIN Mamay 1.0 Terrp closed 01 0.1 00 00 00 00 02
S KIN Mpambanyoni 2.3Temp closed 00 0.1 Q0 00 00 00 01
S KIN Mahlongwa 5.9 Temp closed 04 03 00 00 00 00 07
S KIN  Mahlongwana 6.8 Temp closed 02 02 00 00 00 00 04
S KZN Mikomaz) 77.9Parm cpen 50 20 Q0 00 o000 00 7O
S KN  Ngane 1.4Temp closed 01 01 00 00 00 00 02
S KIN Umgababa 17 6 Temp closed 10 05 00 00 00 00 15
S KZN Msimbazi 13.2Temp closed 05 03 00 00 00 00 08
§ KN Low 10.5Temp closed 0S5 05 00 00 00 00 10
S KZN Lite Manzimiot 1 5Temp closed 0.1 01 00 00 00 00 02
S KZN Maramtoti 6.7 Temp closed 0.1 0.1 00 00 00 00 02
S KIN  Mbokodwen 7 2Temp closed 0.1 01 00 00 00 00 02
S KZN Sipingo 6.8Perm open 0.1 0.1 00 00 00 00 02
S KZN Durban Bay Bay 4.0 50 20 00 00 00 S30
S KIN  Mgeni 48 0 Temp closed 22 10 05 00 00 00 137
S KIN Mhlenga 100.1Temp closed 0.1 00 00 00 00 00 01
S KZN Mdioti 58 1 Temp closed 05 05 00 00 00 00 10
S KZN Tongati 37 3Temp closed 0.1 05 00 00 00 00 08
S KZN Mhdali 21.0 Temp closed 0.1 05 00 00 00 00 06
S KZN Seten 1.1 Temp closed 0.1 0.1 00 00 00 00 02
S KIN Mvoti 18.4River mouth 05 05 00 00 00 00 10
S KZN Mdictane 25.4Temp closed 0.1 0.1 00 00 00 00 02
S KIN Nonoti 18.0 Termp closed 03 03 00 00 00 00 08
S KIN Jinkwas: 71.2 Terp closed 05 05 10 10 00 00 30
§ KIN  Tugela/Thukela 55.0 River mouth 20 30 100 20 00 00 170
S KIN  MatguiwNyon 192.0 Perm open 30 20 50 S50 00 00 150
S KN Syaya 7.7 Temp closed 00 00 00 00 00 00 00
S KIN Mialaz 202 4Perm cpen 50 3.0 50 20 00 00 150
S KIN Mhiathuze 1691 OBay 50 30 150 200 00 00 40
S KIN Richard's Bay 1800 0Bay 680 100 20 80 00 00 880
§ KIN  Nnabane 14.4Lake 1.0 10 S50 20 00 00 90
S KIN Micloa 180 0 River mouth 30 10 100 20 00 00 160
S KZIN St Luca 36290 OLaxe 700 100 1500 300 00 00 2600
S KIN  Mgobezeleni 1.3Lake 10 00 10 00 00 00 20
S KIN Kosi 3500 OLake 180 00 90 00 730 160 1970
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Other related WRC reports available:

Water quality modelling of estuaries

JH Slinger, S Taljaard, M Rossouw and P Huizinga

The development of estuarine water quality monitoring expertise was identified as a
priority research requirement by the Co-ordinated Programme on Decision Support
for the Conservation and Management of Estuaries. This project investigated the
suitability of the one-dimensional Mike 11 Water Quality Model to predict water quality
in South African estuaries. The two estuaries selected were the Berg and the Swartkops,
both of which are relatively long and narrow with permanently open mouths which suit
one-dimensional modelling. In addition, both are data-rich by South African standards
The model showed good correlation between measured and simulated temperature and
dissolved oxygen (DO), even predicting the low DO levels in the upper reaches of the
Berg Estuary in the summer, although the high variability near the mouth was
underestimated. This is possibly due 1o insufficient data on the inshore marine environment
One area of difference between these estuaries and those of the Northern Hemisphere
is the sediment oxygen demand. It was postulated that this could be the result of a
relatively small freshwater input. The effect of the ‘black tide' on the Berg Estuary was
modelled successfully. This indicates that Mike 11 can also be used for linking water
quality to biological processes.

Nutrients such as soluble reactive phosphate and silicate were strongly correlated to
salinity, but total dissolved nitrogen showed no correlation to any parameter either
measured or modelled. Another current limitation is that the model cannot, in its present
form, simulate bacterial water quality.
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