MARAM IWS/DEC10/PB/P1

On Whether to Alternate Between Pairsof |landsin the Penguin
Feasibility Study

Doug S Butterworth

MARAM (Marine Resource Assessment and Managemeot@r
Department of Mathematics and Applied Mathematics
University of Cape Town
November 2010

The objective of the penguin feasibility study ts ‘assist the design of an experiment which could
have the potential to achieve adequate power wihiealistic time period to confirm the effects of
closure on African penguins”.

Methodology whereby such power to detect the impddtshing on penguin reproductive success
based on time series of observations of penguinodesphic parameters at two nearby island
colonies is set out in Brandao and Butterworth f20Extensions in Robinson and Butterworth
(2010) show how this methodology could be extertdgdke account of estimates of fish abundance,
such as might in future be provided by time sedkscoustic surveys of pelagic fish in the near
vicinity of penguin island colonies. The key pureas the feasibility study is to provide estimatés
the process error variance (sometimes termed ‘iaddit variance”) in the relationships between
reproductive success and the extent of fishing aeaisland, upon which such power is strongly
dependent (this variance has a standard deviagootdd by, in Brandao and Butterworth (2007),
and pertains to theerror term in, for example, equation Al of that wiment).

Estimation of the effect of fishing on penguin dgraphic parameters is confounded by other factors
that influence their values each year, so that itriportant that over time contrast is maximized to
provide more precise estimation ef Thus, for example, if one island is closed ewgegr, it is
scarcely possible to distinguish an inter-islanffedence from the effects of fishing in the data
collected on demographic parameters. Contrastsisamhieved through a process of alternate opening
and closing of each of a pair of nearby islandsemhclosure of one to fishing co-incides with
opening of the other. In the long run, this woutdduce equivalent power in about a quarter of the
time required for an alternative approach whiclsetbone of the pair thoughout the experiment while
alternating opening and closing of the other.

With already two years of the feasibility study lwihe same island of each pair closed, it is thus
important that if the study continues, the altdoratapproach suggested commence immediately.
Furthermore, if the feasibility study leads to ander term experiment, such alternation in the
feasibility study will advance the time within whithe overall exercise can be anticipated to pevid

the results required.
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