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Statistics of the United States' (Figure 2). Inasmuch as most of the white shrimp grounds were
already over-capitalized (Springer 1951, Lyles, 1951) and few of the vessels built prior to 1950 were
adequately equipped to trawl in the deeper offshore waters (Springer 1951), it is reasonable to
assume that the statistics on new trawl “vessels” grossly reflects the effort being expended in pursuit
of brown and pink shrimp in the offshore areas. Some further justification for this assumption can
be found in the rather close agreement between the number of offshore trawlers operating on the
Tortugas grounds (the most important offshore grounds in Florida) and the increase in shrimp trawl
vessels recorded in the operating units record for Florida during the same period (Figure 3).

The effort expended on the offshore grounds seems to have leveled off during the early
sixties when few boats were built. However, another surge in vessel construction began in late 1963
in response to increasing market demand (Captiva 1966). This second boom is evident both in the
number of days fished” and the number of shrimp trawl vessels (Table D).

Reconstruction of ‘prehistoric’ bycatch and effort

In consideration of the above historical account, it appears that the number of shrimp trawl vessels
recorded in the operating units data base may be a useful measure of the relative effort exerted by
the fleet prior to 1960. Assuming most of the older vessels were not well suited to trawling the
deeper offshore waters, we index the amount of offshore effort by the number of shrimp trawl vessels
added to the record since 1947 in Texas, 1949 in Florida, and 1950 in the remaining states.

The two time series of vessel operating units (O) were rescaled to days fished (D) by use of
the scalars p that minimized

1970

2 2
(]) Z (Dl,west - pwest Oi,west) + (D{,easl - peast Oi,east)

i=1960

The rescaled series are shown in Figure 4 and Table 2. It is evident that the trends in number of new
vessels are quite similar to the trends in effort units for the period 1960-1970, when both types of
data are available. Moreover, the trends prior to 1960 agree qualitatively with the historical counts
of arapidly developing fishery that began to level out during the late 1950's. Hence we conclude that
the reconstructed time series are reasonably accurate representations of the actual effort trends.
Reconstructing the trends in bycatch is more problematic than reconstructing effort, and there
are little data with which to verify whether or not the estimated trends are correct, even in a
qualitative sense. One approach is to multiply the reconstructed effort data by catch per unit

'Fishery Statistics of the United States (1948-1970). U.S. Government printing office,
Washington D. C. Produced by the U. S. Fish and Wildlife Service (Bureau of Commercial
Fisheries) branch of the U. S. Dept. of the Interior until 1968, then the National Marine Fisheries
Service brach of the U.S. Dept. of Commerce).

*Number of 24 hour days fished provided by J. Nance, Chief, Fishery Management
Branch, Galveston Laboratory, National Marine Fisheries Service, Galveston, Tx.
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Table 2. ‘Prehistoric’ effort series, rescaled to days fished, suggested for use in the red snapper
assessment (shaded region). The values for 1960-1971 are actual estimates provided by J. Nance
(pers. Comm.).

Year East West

1947 0 0
1948 0 12191
1949 0 19697

1950 6393 23791
1951 11014 25019
1952 13017 29522
1953 14378 28794
1954 18434 37983
1955 21772 31342
1956 27574 40894
1957 30193 51266
1958 31939 79059
1959 34661 84472
1960 25420 70328
1961 30402 63720
1962 26947 65059
1963 29524 76519
1964 32275 85210
1965 32754 84406
1966 32025 95734
1967 29358 102358
1968 32761 94626
1969 37565 117985
1970 32770 119424
1971 29768 117151
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Figure 1. Linear regressions of effort against year for the period 1960-1970 with
extrapolations to 1950.



0l

(9961 eande)) "S°() 9y ur peonpoid
SI9[MBI) MU JO Iaquunu J3 JO sejewunss juspuadapur ue s g6 oours a1 syun 3unerado

SAN 343 Ul PoPI032T S[ass9A Surjmesy dwiys ur aseatour oy Jo uostredwor) g aanSiyg

0961 GG61 0561 661 |
o L e g
E{U ' 00§
O - 000°}
] = - 0061
u o U spun ‘do gn W OOO‘Z
L H (L961) enyden [ 008 ©
' - 000°¢
apimying ' 00S's
8¥61 92UIS S|9aSSOA MaN




1,200 -

1,000 O iverson & idyll m o "
B E =
800 m New WFL op. units H
600 - .
m 00

400 -
200 = Aoo

0 * _ e T T

1945 1950 1955 1960

Figure 3. Comparison of the increase in shrimp trawling vessels recorded in the NMFS
operating units file for West Florida since 1949 with an independent estimate of the number of
trawlers operating on the Tortugas grounds (Iversen and Idyll 1959). The number for West
Florida as a whole would be expected to be somewhat larger than for the Tortugas alone after
1950 owing to the discovery of important new grounds on the Campeche Banks and other
minor grounds elsewhere in West Florida.
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Figure 5. Gulfwide time series of historical bycatch constructed using equation (2), essentially
8.5 times the average bycatch per unit effort during 1984-89 multiplied by the reconstructed
effort series discussed earlier.
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