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more adequately address the problem of nonequilibrium
conditions (e.g., GENPROD).

Conclusions

The gulf menhaden fishery is conducted within the
territorial sea and offshore offive coastal states (Florida
to Texas). All states, except Florida, enacted the coop­
erative management plan under the Gulf States Marine
Fisheries Commission (GSMFC) in 1977 (Christmas
and Etzold, 1977). The plan was revised in 1983 and
1988 (Christmas et aI., 1983, 1988) and was under
revision during 1993. Because management authority is
vested in the individual states, some regulations are
area-specific to a state or county, but other regulations,
such as length of fishing season (mid-April through
mid-October), are common to all states, except Florida.
A proposal to extend the fishing season through 1
November was adopted by the GSMFC at their March
1993 annual meeting. No state, however, controls or
limits the catch or fishing effort of vessels.

Landings and nominal effort were quite high during
the 1980's but declined precipitously during the late
1980's and early 1990's. Landings peaked in 1984 with

982,800 t, while nominal fishing effort peaked in 1983
with 655,800 vessel-ton-weeks. Most recently (1992),
landings were 421,400 t with 408,000 vessel-ton-weeks.
Landings between 1982 and 1987 were very high, ex­
ceeding estimates oElong-term MSY, but were supported
by generally high recruitment to age 1. More recent
landings (421,400 to 623,700 t) are comparable to, or
somewhat below, recent estimates of MSY (600,000 to
700,000 t based on the generalized production model
for the MurphyVPA results). Vallghan (1987) noted an
upward trend in historical estimates of MSY, which
were not found in this assessment.

The quality of the catch matrix for fishing years 1964­
76 is questioned as a result of the information pre­
sented in Figure 3. The number of age-4+ menhaden
during this early period is probably underestimated.
Numbers offish in the landings for all ages (except age
0) were higher during the peak landings of the mid­
1980's than earlier during the 1960's and 1970's. Fish­
ing mortality appears to have been slightly higher (and
%MSP slightly lower) during this early period (1964­
75) when the lack of age-4+ menhaden in the catch
matrix contributed to highly variable estimates ofFfrom
the SVPA (Figs. 4 and 10). The MurphyVPA estimates ofF
(and %MSP) are more stable during this early period, as
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Figure 16
Surplus production models for gulf menhaden, Brevoortia patronus, from three VPA approaches (Murphy,
SVPA/All, and SVPA/Split), 1964-92.
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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 bil1ion). Spawning stock biomass for
recent years is on average wel1 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. General1y, estimates ofFO.1 are
similar to (but slightly smaller than) estimates ofF30' but
are much smal1er than estimates ofF20• Recent estimates
ofF (ages 1-4) are comparable to or below FO.1' 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 FO.1 (0.5), and wel1
beiowestimatesofF20 (1.4-2.7) andF30 (0.9-2.0). Only
when M is assumed even lower (0.7), do recent esti­
mates ofF (mean of 0.7 for 1990-92) fal1 above FO.1 (0.4),
although the mean is stil1 generally below estimates ofF20
(1.0-2.6) and F30 (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 ful1y
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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