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The Gulf red snapper, Lutjanus campechanus, is a highly exploited marine fish in the Gulf of Mexico (hereafter, Gulf).  Current management of Gulf red snapper in U.S. waters is based on a single-stock hypothesis.  Herein, results of a genetic survey of individuals from four cohorts (1995, 1997, 1999, and 2000) sampled offshore from three geographic localities in the northern Gulf are reported.  The genetic survey included 19 nuclear-encoded microsatellites and 590 base pairs of the mitochondrially (mtDNA) encoded ND-4 gene.  Very low and generally non-significant levels of divergence among localities were found for both microsatellites and mtDNA.  Maximum-likelihood estimates of current (variance) effective population size (NeV), based on the temporal method, ranged between 1,048 and 14,275 and were approximately three orders of magnitude lower than current estimates of census size (N).  Such a ratio of effective to census size (NeV/N) is far below that expected in an ideal population.  Potential causes for this low ratio are high variance in individual reproductive success and/or high temporal or spatial variance in productivity of reproductive subunits or demes.  Estimates of NeV differed among localities; estimates of NeV from a locality in the northcentral Gulf were ~10 times higher than in localities to the east and west (Table 1).

Table 1.
Estimates of variance effective size (NeV)* of red snapper

sampled at three localities in the northern Gulf of Mexico.

_______________________________________________________

ML NeV

95% low

95% high

_______________________________________________________

Texas


  1,048

    622

  2,576

Louisiana


14,275

 1,998
      >80,000

Alabama


  1,273

    803

  2,595

_______________________________________________________

*Corrected for overlapping generations

The differences in variance effective size are consistent with the hypothesis that different ‘demographic’ stocks occur within the fishery in the northern Gulf.  Nested-clade analysis of mtDNA haplotypes indicated a recurring history of range expansion due to short-distance dispersal and restricted gene flow due to isolation by distance or fragmentation.  Results of nested-clade analysis, combined with differences in variance effective size and differences in ecology and hydrology across the northern Gulf, are compatible with the hypothesis that short-term, semi-isolated assemblages of red snapper exist in the northern Gulf.  Over the long term these semi-isolated assemblages likely comprise a larger metapopulation tied together by sufficient, periodic gene flow to homogenize allele frequencies at selectively neutral genetic markers but not necessarily at genes responding to selective pressures and important to overall life history.  Management of the red snapper fishery in the northern Gulf as a single stock in terms of resource assessment, allocation, and conservation may not be warranted.
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