Integrating agricultural and natural habitats:  Agro-ecology and bird diversity at Green Castle Estate, St. Mary, Jamaica
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Introduction

A total of about 7000 internationally protected natural areas cover roughly 650 million hectares or less than 5% of the earth's surface, while about 75% of the global landscape has been altered for the production and extraction of resources.  With diminishing opportunities to protect large pristine areas, we must look beyond the classical "nature preserve" system and recognize the need to study ecological processes within fragmented landscapes that are actively used for human commodity production, especially agriculture.  Because biodiversity levels are highest within the tropical zone, agricultural landuse in this region is of particular interest and concern.  Techniques can be implemented that balance agricultural yield with soil fertility, water conservation, and biodiversity.  In fact, the inclusion of natural, un-modified areas or patches within agricultural areas may result in the provision of ecosystem services.  

Ecosystem services are natural processes and conditions that enable and sustain aspects of human life, particularly the production of natural goods, such as agricultural produce, livestock, timber, and pharmaceuticals that compose the bulk of the global economy.  For example, natural pest controls help to maintain the stability of agricultural systems worldwide, yet habitat destruction, intensification of agricultural techniques, and the dominance of chemical pesticides has reduced the integrity and viability of these important ecosystem services.  Despite the annual application of approximately 2,500,000 tons of synthetic pesticides, costing over $21 billion, agricultural pests destroy an estimated 25-50% of crops.  Currently, more than 500 insect and mite species targeted by pesticides have evolved genetic resistance to one or more chemicals.  In the late 1970's, twenty-four of California's twenty-five most important agricultural pests had been created by the pesticide industry.  However, up to 99% of potential crop pests might be under natural ecosystem control. 

Green Castle Estate

Jamaica is the third largest island in the Greater Antillean Archipelago, 230 km long, up to 80 km wide, and 11,400 km2 in area, with approximately 80% of the island is dominated by an extensive east-west limestone cordillera that includes the John Crow and Blue Mountains in the east, with a maximum elevation of 2,290 m.  Despite its size, only ​5% of Jamaica's landmass is set aside as national park, preserving only the highest elevation forest habitats.  Meanwhile, much of Jamaica has been converted to agricultural production, especially in lower elevations, with most farms being two acres or less.  Large farms tend to be massive monocultures of banana, coconut palm, or coffee, offering little in the way of suitable natural areas for wildlife. 

Green Castle Estate on the north coast of St. Mary's parish, is a diverse polyculture covering 1600 acres including the largest certified organic acreage in Jamaica and constituting a patchwork array of agricultural and natural habitats integrating pimento, coconut palm, cocoa, papaya, and cattle production with remnant secondary and ruinate lowland limestone forest, coastal scrub and beach, mangrove, pond, stream, wetland, and riparian habitats.  This landscape level diversity offers an excellent "working laboratory" to study the interaction among these areas, including ecosystem services provided to agricultural areas by organisms sustained within the natural habitat patches and in turn, the impacts of agricultural practices and commodities on local wildlife.

Current Research

From February to May 2006 we conducted forty-three bird surveys across a broad spectrum of natural and agricultural habitats within Green Castle Estate property.  We detected 100 total species, including 19 of the 28 endemic Jamaican species found nowhere else on earth, 3 endemic subspecies, 7 Caribbean endemics, 26 migratory species, and 45 resident species.  These species represent about one-third of the birds detected on Jamaica.  Because birds are widely considered to be indicators of ecosystem health, the bird community represented at Green Castle suggests that the property offers substantial natural habitat to native lowland and coastal flora and fauna.  In turn, these bird species, along with other organisms sustained within their habitats, may provide significant pest control and other ecosystem services to the agricultural production areas.   Researchers have founds birds to render significant pest control in European apple orchards, American corn fields, and Mexican coffee farms.  We propose that birds may assist in controlling insect pests such as leaf hoppers, the suspected vector for the spread of coconut yellowing disease.


Overall bird species diversity was greatest in the mangrove pond and older secondary forest areas that provide the most structurally and biologically diverse plant habitat including large canopy trees, intermediate understory trees, shrubs, and ground cover and intermittent clearings creating edge habitats.  These areas also contain the greatest diversity and abundance of endemic birds.  Among areas used for agricultural production, pimento forests had the greatest diversity, followed by cocoa, small palm fields surrounded by forest, and large coconut fields surrounded by pasture, in descending order. 


In addition to the benefits birds may provide to Green Castle's agricultural production, their presence and continued health and abundance will add great appeal to ecotourism at the Estate.  Bird watching has become a multi-million dollar industry and birders travel far and wide to see rare and beautiful birds.  Sustaining more endemics than any other island in the Caribbean, Jamaica attracts many bird watchers.  With 64% of Jamaica's endemic species present within its boundaries, Green Castle offers a unique opportunity to observe a diverse complex of birds while experiencing a variety of tropical agricultural commodities and organic production techniques. 


As the integration of ecological concepts and concerns with sustainable and organic agriculture continues to develop, the products, ecotourism, and natural heritage of Green Castle will benefit.  The Estate stands poised to forge a new path in Jamaica that may set the standard for integrative land management that considers the needs of economy, community, and ecology.  We envision the abundant bird diversity as an emblem of Green Castle's commitment to a new era of tropical agroecology that Jamaica, the Caribbean, and the world may turn to.  Future research should be interdisciplinary in nature, focusing on the complexities of these diverse systems.  In particular addressing the long-term health, productivity, and sustainability of wildlife populations and agricultural products, especially the reproductive success and population viability of native bird and plant communities and soil and water conservation.  

Future Research


Although Green Castle offers almost infinite possibilities, we suggest that the following topics are vital to immediate and comprehensive avian research and conservation.

Bird Ringing Station
Because Greencastle provides 1600 contiguous acres on Jamaica's north coast, it constitutes an ideal location for a permanent long-term bird monitoring station, implementing internationally standardized bird ringing protocols.  Such a program would employ a series of monitoring sites within Green Castle's many habitats, each containing a series of "mist-net" routes specifically designed to safely catch birds.  Upon removal, birds are fitted with an aluminum US Fish & Wildlife ring engraved with a unique number.  Colored bands can also be attached which allow recognition of specific individuals to test a variety of hypotheses.  Bird ringing can provide data on abundance, movement and distribution, site fidelity, longevity, age and sex ratios, physiology, and much more.  Coordinated with other banding stations, such as Winsor on the edge of the Cockpit, and others in North America and the Caribbean, a Green Castle Bird Monitoring Laboratory could become an important partner in international bird research.  Bird ringing programs can be a vital resource in community education on wildlife issues whereby people can gain up-close, hands-on knowledge and experience of Jamaica's bird life.  It can also be a strong source for funding, and an additional draw to ecotourists looking for a unique interactive wildlife experience.

Nest Success
Vital to the viability of bird populations is that they breed successfully.  The presence of abundant bird diversity could be misleading if a particular region represents a population sink.  In such areas, deaths outnumber births, and the population declines.  Monitoring bird populations during the breeding season could determine which areas and habitats within Green Castle offer the most valuable resources for the long term maintenance of specific species, especially Jamaican and Caribbean endemics whose populations are relatively small and confined, making them particularly vulnerable to extinction.

Riparian Habitats

Freshwater, riparian, and wetland areas represent the world's most threatened habitats.  As human development intensifies on Jamaica's north coast, Green Castle's already rare freshwater riparian habitats become increasingly important.  Perhaps most significant is a coastal lagoon with mangroves that has the highest overall bird diversity we observed of any habitat, including breeding least grebes, common moorhens, and yellow warblers.  This area also represents an important attraction to visitors seeking to bolster their bird lists and should be immediately protected from disturbances such as fire, garbage dumping, and grazing.  Additionally, Green Castle contains nearly the entire Calabash Bottom River Watershed offering unique landscape level research opportunities, and the coastal delta of the Haughton River with a lagoon and wetland area.

