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Abstract

At the Northwest coast of Mexico the severely limited freshwater supply, and the
geographic isolation determines the scarcity of productive activities. Specially at Baja
California Sur. Aquaculture is a major productive alternative for the economic
development of this State. Despite the aridity, the natural vegetation of Baja California
Sur is diverse and structurally complex with a high percentage (20%) of endemic
species, including 85 cacti species.  Shrimp aquaculture is expected to grow quickly
in the state in the next few years. One hectare of inland pond produces approximately
1 tof shrimp per year. One hectare of coastal pond produces, in the same year, 1.5 t
shrimp. Construction and operation of the coastal ponds does not imply the destruction
of the natural vegetation on the coast, as is required for the inland ponds. One hectare
of sarcocaulescent scrub, the main vegetation type adjacent to the coastal vegetation
type of Baja California Sur, contains 12 species of trees, 11 shrub species, and 8 cacti
species. In Baja California Sur, there are 7,560 hectares of land with this kind of
natural vegetation that could be used for the development of inland shrimp culture
ponds. These 7,560 hectares contain millions of plant individuals, including, for
instance, the cacti Pachycereus pringlei. P. pringlei individuals take about 300 years
on average to attain a height of 2 meters. To reduce the negative impacts of
aquaculture and to protect the vegetation of Baja California Sur we recommend the use
of coastal ponds for the shrimp production.
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Introduction

In spite of the severe aridity prevailing at the Mexican State of Baja California
Sur (BCS), 110 mm of total raifall per year !', vegetation is very diverse and
structurally complex, including 7 types of associations ranging from the
halophyte grassland to oak-pine forest and tropical deciduous forest . The
main vegetation type in BCS is the sarcocaulescent scrub .

Because of severely limited freshwater and the state’s geographic
isolation, aquaculture is the main alternative for the economic development of
BCS, and it is expected to be strongly developed in the next few years .
Traditional shrimp aquaculture systems in northwest México are those using
inland ponds. The ponds are built on the land surrounding the coast line. Inland
ponds imply the permanent destruction of the natural soil and vegetation
surrounding the coast line. In BCS, however, a technology has been developed
to build coastal ponds for shrimp aquaculture. Coastal ponds imply the
construction, of the coast line, of dikes to build and operate the ponds.

To evaluate the impact of the use of coastal ponds, instead of inland
ponds, for natural vegetation conservation in BCS, we studied the following
aspects and characteristics: determination of the best areas for coastal pond
construction in BCS; determination of the type and structure of the vegetation
surrounding these arcas; and determination of the productive efficiency of the
coastal ponds as compared with the inland ponds.

Material and Methods

To determine the susceptibility of the different BCS coastal zones for coastal
pond development, we analyzed the map of the state, and selected the
potentially promising places, taking into account the tide range and wave force
data. Coastal pond construction and operation depends, among other factors,
mainly on the proper tide range (between 7 and 15 m) and the wave force (<
3.0 Joules). In April and May 1995, we verified, in the field, the feasibility
of the selected zones for coastal ponds establishment.

Using acrial photography and verifying this information in the ficld,
we determined the main vegetation types associated with the selected areas for
coastal pond construction. Using ten quadrants of one hectare each, randomly
selected, we analyzed the following data using common vegetation analysis
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methods : Diversity (species number) of the tree, shrubs, and cacti; individual
number of each species; and height and cover of each individual. Ficld work
was done during June to September 1995.

Coastal and inland pond productivity were analyzed comparing the
shrimp production data for the year 1995, of two farms in Bahia de La Paz,
one coastal (CIBNOR) and the other inland (La Mancha).

Results

Approximately 625 km of coastline of BCS are propitious to develop coastal
shrimp-production farms. If this coastline were developed as inland farms,
calculating conscrvatively of development of the land to 200 m away from the
coastline, the total area permanently affected by the inland aquaculture is
12,500 hectares.

The most widely represented vegetation type on these 12,500 hectares
is the sarcocaulescent scrub, covering approximately 60% (7,560 hectares).
Analyzing the diversity and structure of one average hectare of the
sarcocaulescent scrub, we found that one hectare contains, in average, 625
individual trees of 12 species, 1,550 individual shrubs of 11 species, and 1378
cactus individuals of 8 species. On this average hectare of sarcocaulescent
scrub, there arc 5 species of endemic plants. Analyzing the productivity of
both aquaculture systems, we found that one hectare of inland pond produces
approximately one t of shrimp per year, whereas one hectare of coastal pond
produccs, in the same year, 1.5 t of shrimp. In addition, inland ponds require
continuous seawater pumping to the ponds. The energy used represents an
important cost. However, the coastal ponds do not require such a cost, because
the water change is made by the tidal changes.

Conclusions

From with the area covered by the sarcocaulcscent scrub susceptible of being
affected by the inland farms, we can conclude that use of coastal ponds could
significantly reduce the negative (and permanent) impact on the vegetation of
BCS.

The results obtained are not only important for the purpose of
vegetation conservation. The animal terrestrial biodiversity is correlated with
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the vegetation structure and cover > ' '2 !>~ Even more, terrestrial vertcbrate
biodiversity is totally dependent on the diversity and conservation of the
vegetation structure and cover ' * 8,

If aquaculture is the main productive activity to be developed in BCS
in the next few years, we strongly recommended the use of coastal ponds as an
alternative for the development of the state, as well as to preserve the natural
vegetation and biodiversity of this Peninsula.
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