



























































noted earlier, because the analysis hinges on the slope
between the catch of age-2 and age-3 menhaden (see
Eq. 1). All three VPA approaches produce very similar
results (Fand recruits to age 1) for the period 1976-92.

Recent estimates of recruits to age 1 are still reason-
able (20 to 25 billion). Spawning stock biomass for
recent years is on average well above that of the 1960’s
and higher than that of the 1970’s regardless of VPA
approach.

Recent estimates of fishing mortality (for M = 1.1)
compare favorably with the different estimates of bio-
logical reference points. Generally, estimates of F , are
similar to (but slightly smaller than) estimates of I, but
are much smaller than estimates of F,,. Recent estimates
of F (ages 1-4) are comparable to or below F, ,, the most
conservative of the above biological reference points.

When lower estimates of natural mortality (M) are
assumed, then the estimated biological reference points
decrease while estimates of fishing mortality increase.
For M of 0.9, recent estimates of F (mean of 0.5 for
1990-92) are about the same as for F, (0.5), and well
below estimates of F,, (1.4-2.7) and Fy, (0.9-2.0). Only
when M is assumed even lower (0.7), do recent esti-
mates of I (mean of 0.7 for 1990-92) fall above £, (0.4),
although the mean is still generally below estimates of £,
(1.0-2.6) and F;; (0.6-2.0). We still consider M equal to
1.1, based on tagging, as the best point estimate.

In summary, the gulf menhaden has higher natural
mortality and is shorter lived than the Atlantic menha-
den, which can result in rapid annual changes in fish-
able stock. The gulf menhaden fishery is currently fully
exploited and the population appears reasonably stable
in view of the age composition, life span, and effects of
environmental factors. Annual production, fishing ef-
fort, and fleet size appear reasonably balanced and risk
of overfishing relatively low with the 1992-93 fleet size
and recent mean recruitment. Given the variability
in the data and model estimates, recent landings below
long term MSY (and well below high landings of
the mid-1980’s) do not suggest that the stock is in
trouble.
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