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1. Growth curve — length at age

The current length-at-age relationship used in $oaith African horse mackerel
assessment is taken from Kerstan 1999 (pers. comuuigd in Horsten (1999). This
relationship takes the form of a Von Bertalanffg\gth curve:

l, =1, Q- )

where I, =54.56 (cm)
k =0.183 (yr)
t,=-0.654 (yr)

Figure la (top panel) illustrates this relationsiNpte that males and females grow at
the same rate (Hecht 1990).

Other growth curves have been reported e.g. Naiiah (1991) (see Figure 1b), who
report values ofl_ = 488, « = 0556, and t, =0.229. Kerstan and Leslie (1994)
discuss differences among the growth constantsgive various studies available at
that time. The authors conclusions were that diffees were the result of inadequate
sampling efforts, long intervals between surveyiqus and differing ageing
techniques.

2. Length-weight relationship

The length-weight relationship currently used fog South African horse mackerel is
from Naishet al. (1991). The relationship between mass (g) and ketgthl (mm),
derived from multiplicative regression, is descdbey Naishet al. (1991) by the

equation: W=al®
where a=78x1%F b=3.011 0 =881,r>=0.969)

Figure 1a (middle panel) illustrates this relatiuips



3. Weight-at-age

This relationship used in the assessment is simptpmbination of the above two
relationships, i.e.:

Wa - 0.0078 (54.](1_ e— 01834+ 0654))) 30
This defines the “begin-year” weight-at-age @n

The assessment model also requires the “mid-yeaijivis-at-age\W,™

), which are
calculated asV,™ = 0.0078(54.1(1 - e~ *8X(®* 05 0659)y 30

Note that the parametérfrom the length-weight relationship is taken to3e (not
3.011 as in Naiskt al. (1991)) in the current assessment.

Figure 1a (bottom panel) illustrates this relattops

4. Fecundity — age at maturity

Kerstan and Leslie (1994) report that reportedtlengt 50% maturity vary between
32 and 43 cm (TL). The high variation is considgpeabably to be a consequence of
small sample sizes and non-representative seaaondalreal coverage.

The current assessment assumes age-at-maturigythee lage corresponding to 100%
sexual maturity, which is assumed (for this fisheoybe described by a knife-edge
function of age. For South African horse mackeagg-at-maturity is assumed to be
3 years (R.W. Leslie pers. commn in Butterworth Gtatke 1996).

5. Natural Mortality

Natural mortality is assumed to constant for asagr'he base case value used for the
South African horse mackerel assessmeM s 0.3. Natural mortality was estimated
by Payne (1986) to be 0.35. This value was baseti@growth parameters given in
Hecht (1976) and calculated using Pauly’s (PauB0)®quation, incorporating mean
bottom-water temperature from Payne’s surveys.d€inkt al. (1986) suggested this
value to be reasonable in their VPA results.

References

Butterworth, D.S. and E.D. Clarke. 1996. Calculataf the proportion of a recent
biomass estimate that should be taken to provigeeaautionary maximum catch
limit for horse mackerel. MCM document, WG/10/96AM:28, 7pp.

Hecht, T. 1976. The general biology of six maj@awtr fish species of the eastern
Cape coast of South Africa, with notes on the dealefishery, 1967-1975. Ph.D.
thesis, University of Port Elizabeth.



Hecht, T. 1990. On the life history of Cape horsackerel Trachurus trachurus
capensis off the south-east coast of South Africa. S. Afrmar. Sci. 9: 317-326.

Horsten, M.B. 1999. Update on horse mackerel reeeaMCM document,
WG/08/99/D:HM:16.

Kerstan, M. and R. Leslie. 1994. Horse mackerethenAgulhas Bank — summary of
current knowledge. S. Afr. J. Sci 90(3): 173-178.

Kinloch, M.A., Armstrong, M.J., Crawford, R.J.M. &iR.W. Leslie. 1986. Status of
the horse mackerel resource in ICSEAF subarea [l €ment. Pap. Int. Commn SE.
Atl. Fish. 13(1):233-246.

Naish, K-A., Hecht, T. and A.l.L. Payne. 1991. Gtbwof Cape horse mackerel
Trachurus trachurus capensis off South Africa. S. Afr. J. mar. Sci. 10: 29-35.

Pauly, D. 1980. On the interrelationships betweetunal mortality, growth
parameters and mean environmental temperature 5nfi$f stocks. J. Cons. Int.
Explor. Mer. 39: 175-192.

Payne, A.l.L. 1986. Biology, stock identity andnds in the commercial fishery for
demersal fish on the south-east coast of Southcddri Ph.D. thesis, University of
Port Elizabeth.



Figure 1: Length-at-age, length-weight relationsdng (begin-year) weight-at-age for
South African horse mackerel.
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Figure 1b: Naislet al. (1991) growth curves.

length-at-age
60
o 40 — "
=)
e 20 A
:g 0 ‘ T T T T T T T T T
o 1 2 3 4 5 6 7 8 9 10
age (yr)
length-weightrelationship
1000
800 /‘,#'
—~ 600
? 400 //
> 200 P——
; 0 : T T
0 20 40 60
total length (cm)
weight-at-age
1000 ’
800
= 600
= 400
> 200 s
; 0 T T T T T T T T T
o 1 2 3 4 5 6 7 8 9 10
age (yr)




