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One additional assumption is necessary. Assume that more firms al-

ways increase the catch, i.e., dCEQ)!aS > O. This assumption implies

1 - K + L < O. In the case of K = 1, the implication is that L = O.

Analysis of extinction requires a phase diagram. First, by straight-

forward differentiation, one can verify that
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so S = 0 always slopes upward in the S - X plane and is a vertical line if

L ~ O. With X= 0, the phase plane for L > 0 is
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The modification for L = 0 is straightforward and uninteresting and which

diagram prevails depends--as in Beddington, Watt, and Wright--on the re-

1ationship of R/K - 1 to 1. If R > K - 1, then for n small N ~ aN > 0,

and the picture is II. If R < K - 1, then for n small N; _DNR/ K- l where

D = a positive constant and the picture is I.

THEOREM 1: In picture II, extinction is a priori impossible.

THEOREM 2: In picture I, extinction is also impossible if 0 I 0

(Beddington, Watt, and Wright set 0 = 0).

To see the assertion, look at N= _DN
R/ K

-
1 and assume an initial condition

in the dangerous (second) quadrant.












