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History of fishery

The commercial fishery for the South African honsackerelTrachurus capensis

began in 1950. Horse mackerel are exploited by fieets: purse-seine, offshore

demersal, inshore demersal, and midwater trawlr&ierisation of the catches
by these sectors is complex. A brief summary wdl dgiven here, and will be
described in more detail later.

Purse-seine fleet: This operates on the West Coast only. From tf®4 % 1960s
this targeted adult horse mackerel. The large seari&xhools of adult fish
have since disappeared. Subsequently this flee¢stgkvenile horse
mackerel as a bycatch in the anchovy and pilchettefy on the West
Coast.

Inshore demersal fleet: This operates on the South Coast and targetsiyrtzahke
and sole using bottom trawl nets with 75mm mesher&hs limited horse
mackerel targeted fishing using bottom trawl ged@hw5mm or 85mm
mesh. Foreign vessels (mainly Japanese) operatad@rl991. In 1991 the
foreign fleets were phased out.

Offshore demersal fleet: This operates on both the West and South Coadtdt
horse mackerel are taken as a bycatch in haketelifeftshing on both
coasts. Horse mackerel targeted fishing occursnisnan the South Coast)
when concentrations of horse mackerel are locatathgl hake-directed
fishing. This targeted fishing could be with bott@mmidwater trawl gear.
Mesh size is 110mm on the West Coast, whereas 7%%mm and 110mm
mesh is used on the South Coast.

Midwater trawl fleet: This operates on the South Coast only, and ca®pri
mainly large fast specialist midwater trawl vessels

Purse-seine fleet

The purse-seine catches of adult horse mackerddedem the early 1950s (at
maximum 118 000t in 1954), declined to 80 000 the late 1950s, 40 000t in
the mid-1960s and finally levelled off at approxtelsg 3 000 t between the early
1970s and late 1980s. By the 1970s the large surdabools of adult horse
mackerel that were targeted by the early pursessitéet had disappeared from



the West Coast. Subsequent purse-seine catchescbawvarised juvenile fish,
largely taken as a bycatch in the pilchard and awgffishery.

From the mid 1960s to the mid 1990s the annualepseine take has generally
been less than 3 000t, but exceeded 25000t @ Ehd 1989. Purse-seine
catches showed an increasing trend from 1995, g @6 000 t in 1998. (This is

believed to be due to increased targeting of jueembrse mackerel by anchovy
guota-holders, when quotas have been reduced.pudththis catch level appears
low compared to that of the 1950s and 1960s, regerge-seine catches are of
juvenile fish. Consequently, the number of fish fBr caught by purse-seine in
1998 is actually much greater than was the casegltine 1950s. Concern about
the effect that the large catches of juveniles Wdwve on the fishery for adult

hoarse mackerel on the South Coast led to thedutton of measure to limit the

purse-seine catch in 1999. A bycatch limit of 5 @@és introduced in 2001.

In 1968, smaller mesh “anchovy” nets were widelyaduced in the purse-seine
industry (11mm mesh compared to the older 32mm mest). Given the size of
juvenile horse mackerel, it is unlikely the pre-&896elagic horse mackerel
industry caught many juveniles. Most scientificioadions are that the West and
South Coast horse mackerel populations are a sgigik. Therefore catches of
juveniles made by the purse-seine fleet on the Wesist could reduce potential
future catches of adult horse mackerel on the SGotst.

Offshore and inshore Demersal fleets

The demersal trawl fishery (targeting hake and)ssikgted in the early 1900s (the
hake catch record starts in 1917). Horse mackeoglldvundoubtedly have been
taken as bycatch almost from the start of the deahdishery. However, recorded
horse mackerel catches are available from the 96@4 only.

Adult horse mackerel are taken as an incidentahiofxcin the demersal trawl
fishery on both the West and South Coasts, butheatare higher on the South
Coast. When concentrations of horse mackerel aceuetered during hake-

directed fishing operations, vessels often switoh hbrse mackerel-targeted
fishing. Prior to 2002, demersal vessels were a@bbwo carry both bottom and
midwater trawl gear, and they would often switchmawater trawl gear when

horse mackerel were encountered. Although the skfpwere required to indicate
the trawl gear used, there is some doubt as toelfability of the data recorded.

This is especially during the run up to the intrciton of a local midwater trawl

sector, when operators may have declared bottont ti@ches as midwater trawl
catch in an attempt to establish historical perfomoe.

In the late 1970s foreign vessels began targetorgehmackerel on the South
Coast using midwater trawl gear. Following the deation of the exclusive
economic zone (EEZ) in 1977, the foreign fleetsenexcluded except for limited
access under license. A Japanese midwater traetl Wes allocated a catch of
between 8 000 and 25 000t per annum between 19d7.990. This fleet was
phased out in 1991 to make way for the developroémt local midwater trawl

sector.



The annual catch of horse mackerel by this secasr denerally been between
12 000 and 26 000 t.

Midwater Trawl Fleet

Catches by the local midwater trawl fleet wereiatly fairly low, mainly taken by
demersal trawlers diverted to midwater trawl whersk mackerel were abundant.
Catches in this sector have increased since 2002t allocation of 31 500 t of
horse mackerel p.a. to midwater trawl right holders

History of the assessment and management of the resour ce

Punt (1989, 1992) developed a surplus productiodain(based on the Japanese
CPUE series of the 1980s - the Japanese CPUE seasethe only reliable CPUE
series available). This model was used to providmagement advice between
1989 and 1991. An annual TAC of 35 000 t (applieatol the demersal fishery)
was applied. However, when Japanese fleets wempetiofrom fishing South
African waters in 1992 this meant the loss of tapahese CPUE time-series and
that the production model assessment method cooldomger be applied. A
PMCL (precautionary maximum catch limit) of 40 OD@as imposed for 1991.
Furthermore, preliminary results from an acoustiocvay completed in October
1991 indicated that the surplus production modely rhave severely under-
estimated the horse mackerel resource. At this,t@m@ual stock assessments
were thus suspended pending further data from &cosgrveys. In 1992, no
assessment was made, and a PMCL was set at 40 000 t

In 1992, Butterworth and Raubenheimer (1992) depexloa Beverton-Holt yield-
per-recruit type modelling approach (appropriatesituations for which limited

information is available). This approach determiried proportion of the pre-
exploitation biomass that could be harvested ineor®d produce (roughly) a
maximum sustainable yield, using tables developgdBéddington and Cooke
(1983). The application of this approach yielde@@mmended PMCL of 55 000
t for 1993. The PMCL was increased to 58 000 t994land remained at that
level until 1997. Note however these catch limiesevnot reached — see Fig. 1.

This yield-per-recruit approach was refined by Buttorth and Clarke (1996),
using parameters more appropriate for the horsekenelc Both the original
model and this refinement incorporated a "safetyold, designed to ensure that
the chance of the spawner biomass falling to al leelew 20% of the mean pre-
exploitation spawning biomasK¥) over a 20-year period, was only 10%. This,
more conservative, approach was adopted in thediga trend towards increased
catches of juvenile horse mackerel by the purseesishery on the West Coast
(Fig. 1), and the uncertain impact of these catadmethe adult stock on the South
Coast. The refinement of the yield-per-recruit moleéel to a decrease in the
PMCL to 34 000 t in 1998. The main reasons for tbiger value were that the
refined model used a lower age-at-recruitment awk account of interannual
recruitment variability.



During 1999, an age-structured production model waseloped for horse
mackerel, based on total annual landings of badlwltrand pelagic fisheries
(Horsten 1999a,b; Johnston and Butterworth 200D22@LRAC 2001). For
model fitting, demersal swept area survey biomassnates for the West and
South Coasts were used. The model was used to ggdmamass trajectories for
different combinations of demersal and pelagicloagc The results suggested that
there is a pronounced yield-per-recruit effect, the horse mackerel stock is very
sensitive to purse-seine catches with even a spellgic catch having a
substantial negative effect on the level of denmeratch that can be sustained.
The model also indicated that tNESY from a trawl fishery (targeting adult fish) is
very much higher than that of a purse-seine fishgaygeting juvenile fish).
Furthermore the model indicated that, to maintairaa| harvest of over 30 000 t
p.a., the pelagic catch should not exceed 5 008.tThese estimates were shown
to be reasonably robust to alternative assumptionsatural mortality and its
age-dependence. Based on this model, in 2001 a PMIG4L 000 t was set for the
trawl fishery. In addition it was recommended ttie by-catch of juvenile horse
mackerel in the pelagic fishery should not exce@0®Gt.

The models developed for the horse mackerel regdawe, of necessity, been
conservative because of the lack of informationteonin the available data. In
response to increased demand for access to thercesthe age-structured model
was updated in 2001 and used to project expectaliree response to different
management options. These showed that, under r@asormassumptions of
steepnesshj and catchabilityq) parameters, the PMCL could be increased from
34 000 to 44 000 t per annum for the next four yemnile maintaining risk at a
reasonable level.

The PMCL was thus increased to 44 000 t in 2002h wiite intention of
maintaining it at that level until 2005 unless ayaeve impact from the higher
catches were detected. For 2005 it has been recodedethat the PMCL for
horse mackerel for remain at 44 000 t. This limita include 31 500 t allocated to
rights holders for targeted trawling, and 12 50t aside as a reserve to cover
incidental by-catch in the demersal trawl fishelyhas also been recommended
again that the annual catch of juvenile horse matke the purse-seine fishery
should not exceed 5000t (note that this is naiomponent of the PMCL).
However, it is also recommended that, pending @rrthnalyses, reasonable
flexibility should be exercised regarding this lastit during years when the high
incidence of mixed-species shoals makes it verfycdif for the pelagic fleet to
avoid juvenile horse mackerel. It is recommended the pelagic industry should
implement management procedures to prevent taggeta to limit by-catch of
juvenile horse mackerel.
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Fig. 1: Catches of the South African horse mackerel
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