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6.3

Section 6.3.1. Returns were obtained
1983 atter whict no further returns were received despite

repeated contact with the re

Total mortality

&l

pondents,

Youngs and Robson (1978) list three general method for estimating
survival in freshwater fish populations,
(a) The survival rate derived from the ratio of the number of fist

at the end of a time peric

the beginning. It is ascumed that the group is closed except

for mortality,

D) inhe ipman=t n metho W
urvival 1T € T¢ itively
3 11 1 . S al Y v v
assumed ¢ e Sstable 01 a
unhiased estimates of age
Ssome age greater ti the 1@

( A tag-recapture met! whi

- 1

recapture data wit erilia

" g i

Different methods were used t« (

survival) for the three species

Robson but, as the frequency and

estimates were not suitable, CPUE

ance. The CPUE of . gariepinua

in be used when recruitment and
nstant the population may be
annual basis., The method requires

frequencie : to, at least,
st 1 recruilt ge.

h requires several vears marking-

termine adult mortality (and hence
Mortality rates in C. mossambicus
irst general method of Youngs and
confidence limits of standing stock
was used as an estimate of abund-

n both research and angling catches

low and therefore a modification of the Chapman-~Robson method,

ng length (age) frequency and

used.

assuming a stable population, was

The . mogsambious population experiences variable winter mortality

of O+ fish thus the agpe class structure does not remain constant from

vear to vyear and varied considerably over the period studied

{Section 6:3.3:5), Angler catches gave the larger return but, as

they were obtained as monthly totals, could not be broken up into

age-c lasses and no portion of the population could be idetified and

considered closed to recruitment. Therefore CPULE of the research
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Table 6.3, Parameter
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86

of which the two major tvpes are those of a) Ricker and b)

Beverton and Holt (Ricker, 1975),

bh) R = ]/(a+b /D)

a and b are constants

ize of

= Q

. :
parental stock

.

K = number of recruits

According to Ricker (1975) the former relationship 1s more
applicable when cannibalism plays a significant role ir regula-
tion, when increased density delays the time necessary for fish
to grow through a vulnerable stage or when there is o time lag
in the response of predators or parasites to the abundance of
fish, The latter is more appropriate when available food is the
miting factor or when the response of predators or parasites
to changes in fish abundance is immediate.

The mechanisms causing densitv dependent production include the
response of mortality and growth to density. A third possible
mechanism is a change in fecundity but this is considered to be
of minor {mportance in relation to growth and wmortality in
density dependent mechanisms (Cushing, 1981). Backiel and le

Cren (1978) stated that the life span of a fish could be divided

into . stapes

a) the early stages when mortality responds to changes in

density and growth responses can be {fignored and

b) later stages when mortality changes can be ignored but

growth varies with density.

However, they also state that variations in growth rate are
likely to be insignificant in relation to the impact of varia=-
tions in survival rates, The major {mpact of growth rates on
population size 1is a decrease in growth rate increasing the
period of maximum vulnerability (Ricker, 1975; Backiel and le
Cren, 1978; Cushing, 1981) and thus it will be manifested in

higher mortality,
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In 1982

29th June and a survev was undertaken on the following two davs.
Seventeen sites around the shoreline were sampled and the number of
dead fish at each site estimated by undertaking six transects of 12 -
15 metres along the water's eldpe at each site,. Where visibility was
good enough transects were also made from the shore in: the water,
at right angles t the shore ne lead fishh were counted n a band
§F wide from the hore t the int at which fis! the botton
could r onger be The m deptl t W h fisl uld sti

(5 seen wa usual iy PDDI ximat e ) OnNe metre put unt:¢ were 'Y("f'i(‘fft,
'}f*'-'t".‘ft"x’t by the presence ot . " *UE T €2aN scums

furtel €l imy tri W 1t X t} i 3 and t Wi apl rent

that 4l i 1 t whert tlie 5 t i 1 h was t 8 o = L

€ transe t - Clhie el ' - ( iY juadrat i

.082 m® at t We I wnted, Twent random measurements

f the widt the \ f i f the hig fish-densit sites
were a m e w l ermitte t 114t f number of fish per
met re f shoreline, urther transects were made to determine the
numbetr § submerged ead fish. tatistical examination of the
results did not show a decre e in the number with increasing depth,
However, both dea ind live fish were concentrated in certain littoral
areas where thev were a fated witl rocy8ileé scums., This was
due to the fish, in a chill coma, being blown bv the wind and accumu=-
ating on leeward shores. Therefore the assumption was made that, at
each locality, submerpel fish were randomly distributed in the

littoral
the numt
per metrt

asfion

Lomatose
ties, T

estimate

-

the first reports of winter mortality were received on the

zone, and the total of the number of fish on the shore and
er submerpged {in water up to two metres deep were calculated

e of shore at ecach site., Four sites were sampled on this

live fish were caught with a se{ne net at several locali-
he fish were inactive and total mass caught was used as an

of biomass. The area seined was calculated, total ma ot

fish caught determined and a sub-sample of fish taken. length and

mass cof

n the |

had been

fish in the sub-sample were subsequently measured.

ith and «Oth July sampling trips were undertaken but there

no more deaths.
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