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Log linear regressions of breeder numbers of Afripanguins over 1996-2005 for Robben
Island and the Western Cape as a whole (ASWS/JBWENG/DAT/1, Table 1) reflect
annual increase rates of 11.4% and 9.6% respectidelv consistent are these values with
separate estimates of demographic parametersd@ptries?

If Nt = the number of adult female (age 3+) penguinsmrty all of which first breed at age 3
then:
Ny = NS+N,R,3[C_,SS* )

where:

S is the first year survival rate;

Sis the post-first-year (“adult”) annual survivake;

Pt is the proportion of females that breed in yieand

Ctis the fledging success per pair in year

Leslie matrix analysis readily provides valuesh# thaximum steady annual growth ra®g (
of which a population is capable given values teidemographic parameters. These are
obtained by solving the following equation (readirived from a generalization of equation
1):

exfRT|=exR(T -1)]S+05PCS, S™* 9)
whereT is the age at first breeding.
Substituting the values (as advanced in, e.g., BRE6/SEABIRDS/13APR/01) based
primarily on existing estimates of demographic psaters (ASWS/JULO7/PENG/DAT/1,

Table 4)viz. T=3,P=0.97,C=1, §=0.51, and5=0.85 yieldsR=2.0%, far below the observed
rates.

Results for some alternative inputs are of interest

i) Increasesfrom 0.85t0 0.9 R=7.0%
i) Increase5to equalS=0.85 :R=9.3%

iii) Decreas@=3 toT=2: R=11.8%

iv) AdoptT=3,P=0.97,C=0.8,5=0.7,5=0.9 (as suggested per Res Altwegg email 23
April): R=8.3%

v) Case iv) withT=4: R=6.2%

vi) Case iv) withC=1.15 R=13.3%
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Reconciliation options

What options are available to reconcile demographrameter estimates and the high
increase rates observed over 1996-2005 of somepl@%awithout pushing adult survival
unrealistically high? (Note that in any c&will be constrained from going too high in

fitting the Plaganyi-Butterworth spatial model bétWestern Cape penguin population
(ASWS/JULO7/PENG/ASS/2) by the need to fit inforroaton relative numbers of juvenile
and adult moulters.) It is important to apprectatg one cannot simply ignore existing
estimates for some of these parameters; if thie webe done, cogent reasons for bias in the
original estimates need to be advanced.

a)
b)

f)
9)

h)

Increases above 0.9, as long as relative numbers in mouwlhtsoremain fit?
Increase5, maximally toS? But i) are Randall (1983), La Cock and Hanel {298

and Whittington (2002) estimates negatively biasesuch an extent? As these
(ranging from 0.31 to 0.69) are well below direstimates of adult survival, are they
not indicative tha§ is appreciably below@?

Decreasd8? How far? Below 3 seems unrealistic. How would the reconciled with
estimates generally >3 reported in Crawfetrdl. (1999)?

IncreasdP? But this is already suggested to be 0.97 armhmat exceed 1.

IncreaseC, perhaps over 1? Even if there is some evidencattdtiple breeding

within a year at Dassen Island, are regular propastof over 1 fledged chick a year
per pair consistent with the data?

Strong transient effects? The Plaganyi-Butterwortdel takes due account of these.
Temporal variations in parameter values? This pdggiis taken into account by
considering random effects components of surviaes in the Plaganyi-Butterworth
model, but even if this mechanism can admit higindase rates in the short-term, for
biological realism the random components would neexhow reasonable correlation
with measures of potentially related factors suslfoad abundance, as will be tested
through fitting functional relationships in the §&yi-Butterworth model.

Temporal bias in trends in abundance indices\ias. there an undetected increase in
count efficiency, or has the proportion of the pagion counted varied, over 1996-
2005)? The counts should be standardized by maitiogance, if indicated, for
possible co-variates such as different observarmgaliffering efficiencies. (This is
planned to the extent that co-variates recordel tlug counts allow.)

Immigration? Immigration of juveniles from Dyerasid may account for some of the
increase at Robben Island, but for the Western @a@ewhole one would need
appreciable immigration from the Algoa Bay coloniesrom Namibia.

Clearly identification of which of these factors shdikely accounts for the current
inconsistency between demographic parameters andgthas important implications for the
modeling exercise, and also the interpretatiomefrharked reductions in counts over the last
two years.
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