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Preliminary results for a photo-identification-based assessment of southern
right whales in South African waters
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INTRODUCTION

This working paper presents preliminary resulta gfhoto-id based assessment of southern
right whales in South African waters using the ¢aneature-stages (receptive, calving,
resting) model of Cooket al. (2003). The application of the approach is ndantiical to
that of Cookeet al. (2003), except that here the starting populatsonat assumed to reflect a
steady age-structure corresponding to the Lesli&rixnenodel describing the population
dynamics. The photo-id data for grey-blazed fenwtves, which are identifiable when
giving birth themselves, are used to link the dymanof the mature females with the output
of their reproduction by allowing for estimation pdrameters for first-year mortality and the
maturity ogive.

NOTATION
The notation used in providing results is as fokow

probability that a mature whale that calves bereeeptive the next year
probability that a resting mature whale restsafdurther year
probability that a receptive mature whale restisaathan calves the next year
post-first-year annual survival rate
first year survival rate
probability that a grey-blazed female calf is itiiggble when itself calving

,0 parameters of the logistic function of age for gnebability that a whale of that age
becomes mature that year

r annual (instantaneous) mature female growth rate.

gbmm%hg

Note that the basic model allows for a three-yegraductive cycle: receptive to calve to
rest. In simple terms the parameter allows for the possibility of a two-yescle, thep a
four-year cycle, and thea five-year-cycle.

RESULTS

Table 1 gives results for the three model variants time invariantf andy parameters,
followed by separately allowing firgt only and thery only to be time dependent. Note that
the mature female increase ratés estimated externally to the main assessmeniehtngd
fitting a log-linear regression to the annual totamber of mature females estimated by the
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model. Furthermore the “likelihood” includes pegalierms from the random effects
associated with estimation of time dependendeandy.

Plots for a number of the model outputs are shawkfigs 1-5.

For the time-invariant model the current (2008)neate of the mature female population is
1120, and of the total population (including calaesl assuming a 50:50) sex ratio is 3612.

DISCUSSION

The estimate ok at 2% (Table 1) is similar to that of Coo#teal. (2003) for the right whales
off Argentina. Thep estimate of 11% is slightly greater than the 9.&#%the Argentine
population, whereag at 7% is much less than the 14% for the Argentrhales. Unlike the
Argentinian case, it is possible to estimate tirepahdence in the parameter, though there
are no obvious trends. In contrast, if such depecelés allowed foy, there is an indication
that the 1980s were a good period for reproductiotin the early 1990s the reverse (Fig. 4).

The estimate for annual post-first-year survi8aif 0.987 (Table 1) is slightly less than the
corresponding estimate of 0.990 from the simpledeh@f Brandacet al. (2011). There is a
corresponding increase in the first year survied § estimate from 0.74 in Branda al.
(2011) to 0.90. The detectability of mothers withives has decreased slightly over the
monitoring period (Fig. 2).

The annual instantaneous growth rate of the mdemale population (see also Fig. 5) is
6.8% (Table 1), though there is an indication theg was slightly less over the first ten years
of the series. Estimates of the initial age stmgctn 1979 do not suggest that this growth rate
applied to the years immediately preceding 1979|rstead that the population was closer to
stable over that period. In qualitative terms thighat might be expected from the impact of
(illegal) Soviet catches, which are estimated teehtatalled some 3G&vhales between 0 and
32°E over the period from 1961/62 to 1966/67 (Tormostal., 1998).
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Table 1.Estimates of various demographic parameters for right whales off South Africa for
the time invariant model as well as when the probabilities 8 or yvary with time (see text
for explanation of symbols).

Estimates
Parameter
Time invariant Time variant 8 Time variant y
a 0.020 0.020 0.020
B (time invariant) 0.110 — 0.111
y(time invariant) 0.072 0.073 —
S 0.987 0.987 0.987
S; 0.903 0.906 0.907
P 0.887 0.887 0.888
am 6.758 6.937 7.045
o) 1.493 1.593 1.683
r 0.068 0.070 0.070
Bio7el Yiore - 0.018 0.038
B1oso/ Yioso — 0.126 0.015
Bios1/ Yos1 — 0.095 0.205
Boso! Yios2 — 0.001 0.028
Bos3l Yioss — 0.122 0.044
Bosal Yiosa — 0.182 0.049
Bioss/ Yoss — 0.105 0.019
B1oss/ Yioss — 0.070 0.018
Bios7/ Wiosr — 0.107 0.047
Boss! Yioss — 0.090 0.058
Bioso! Yioss — 0.068 0.047
B1ovo/ Yiogo — 0.138 0.080
Bioo1/ Yioor — 0.017 0.138
B2/ Yooz — 0.119 0.046
B1o93/ Yioes — 0.194 0.173
B1ooal Yioea — 0.099 0.064
Boos/ Yioos — 0.056 0.068
Boos! Yioos — 0.090 0.075
Bioo7/ Yioor — 0.100 0.059
B1oos/ Yioos — 0.133 0.091
B1oos/ Yioge — 0.127 0.083
B2000/ Y000 — 0.096 0.122
B2001/ Y001 — 0.066 0.071
Booo2! Yooz — 0.092 0.021
Booos! Ysoos — 0.237 0.068
B2ooal Yso0s — 0.160 0.096
B200s/ Y5005 — 0.089 0.082
B2006/ Y5006 — 0.049 0.071
B2007/ Y007 — 0.081 0.061
Booos! Ysoos — 0.081 0.059
-“Log-likelihood” -9000 -8957 -8957
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Figure 1. Expected number of mature female southern right whales that are in the calving,
receptive or resting stages under the time invariant model.
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Figure 2. Estimated probabilities of observing a female whale with its calf on aerial surveys
under the time invariant model.
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Figure 3. Estimated probabilities of an immature whale of age a becoming receptive the
following year under the time invariant model. In implementation the model permits this

transition only from age 4 and above.
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Figure 4. Time variant estimates of the probabilities that a resting whale will rest in the
following year (top) and of the probabilities that a receptive whale will rest the following year
(bottom).
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Figure 5. Estimated total number of mature females for the three models considered.



