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ECOLOGY

A historical science
includes socio-economic causes of past land 
use

An integrative science
includes sociology and economics
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Luquillo Mountains in Puerto Rico
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Island in sea of land uses
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Canopy cover in 1936
Luquillo Forest Dynamics Plot
El Verde, Puerto Rico

(Thompson et al.)
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LFDP16 haLanduse in north, clear cut, farming, coffeeLong-term effect on tree species compositionStronger than environmental gradients and hurricane effectsImprint big, legacy long



(Silver et al.)
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Biomass and carbonNote different land uses and their legaciesImprint big legacy long



Trends in agriculture vs. industry in Puerto Rico
(del Mar López et al.)
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Change in economy at mid-centuryOperation bootstrapPromote industryAbandon agricultureShift from wood to oil source of power



Population and forest area trends 
in Puerto Rico

(Birdsey & Weaver)
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Forest area Population
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Change in forest area and populationWhy?



Migration
Strong outmigration
Moderate outmigration
Slight outmigration - neutral
Immigration0 10 20 30 40 50 60 Kilometers

N

PUERTO RICO INTERNAL MIGRATION
1950 - 1990
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Immigration to cities



suburbanization
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Larger urban areas



PR-3

PR-191

1936

1936
cane
forest 1
forest 2
forest 3
pasture
urban 1
urban 2

Roads
Highways

1 0 1 2 Kilometers
N

(Thomlinson et al.)
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Landscape changes drasticMunicipality of Luquillo, NE of LTER siteAerial photosStarts 1936Cane, pasture, urband areas, forest



PR-3

PR-191

1964

1964
cane
forest 1
forest 2
forest 3
pasture
urban 1
urban 2
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Highways

1 0 1 2 Kilometers
N

(Thomlinson et al.)

Presenter
Presentation Notes
1964Shift from cane to pasture, urban areas a llittle bigger



PR-3

PR-191

1988

1988
cane
forest 1
forest 2
forest 3
pasture
urban 1
urban 2
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Highways

1 0 1 2 Kilometers
N

(Thomlinson et al.)
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Changes in landscapeCane, pasture, urband areas, forestNo cane, less pasture, more forest and urbanc areas



Population and forest area trends 
in Puerto Rico

(Birdsey & Weaver)
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Forest area Population
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Change in forest area and populationLevelling off recently1977 to 1994, increase of 27.4% in urban area in Puerto Rico (del Mar López et al. 2001)



Southern New England 
Landscape

Past and Present

(Harvard Forest LTER)
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Same type of change in New England



Henry Thoreau’s Life

(Harvard Forest LTER)
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Forest cover changes and population changesIn 1938 hurricaneMisinterpretation of impactWas due to predominance of white pineHigh stream flow was due to salvage loggingurricane of 1938 a socioeconomic phenomenonhis is a trivial insight, but look at what the interpretation was in hindsight was a trivial connection 
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Conclusion        Ecology is an historical science         Can’t make sense out of the present with understanding the past        Legacies are many         Socioeconomic explains past        Predict and manage        Must understand both ecology and society
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