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planned disposal operations serve to modify physical conditions and thereby 
influence (with some predictability) biological responses. Chemically en- 
riched (polluted) dredged material can be used to develop productive fish and 
wildlife habitats if available information about mechanisms affecting chemical 
solubilization and biological availability is incorporated into project 
design. 
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rations of specific habitat types. An awareness of existing information 
describing the value of habitat types to management target resources together 
with studies designed to clarify specific target population-habitat inter- 
actions provides the only insurance against cumulative reduction in fish and 
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consideration of the unique qualities of each ecosystem should be avoided. 
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PROTECTIVE ENVIRONMENT 
mature or climax systems 

not exposed to disturbances 

PRODUCTIVE ENVIRONMENT COMPROMISE ENVIRONMENT 
young or early successional systems multiple-use systems 

exposed to natural disturbances exposed to natural and/or man-made 
\ 1 yurbances 

URBAN-INDUSTRIAL ENVIRONMENT 
nonvital systems 

associated with man 

Figure 1. Ecosystem-man interaction model (modified from Odum 1969) 

It should be noted that all parts of our ecosystems are interrelated and 
that a change in one compartment requires balancing changes in the 
others. Habit development can be viewed as a means of balancing the 
system, providing protective, productive, or compromise environments 
where they are needed. Unfortunately, the most difficult problem facing 
environmental managers is determining the transfer coefficients that 
determine the flow of energy, materials, and organisms between compart- 
ments. An understanding of the flux between compartments and their 
size and capacity is essential for enlightened habitat management, min- 
imizing the negative aspects of habitat development as described in 
the text. 
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PART V: APPLYING ECOLOGICAL PRINCIPLES TO HABITAT 
DEVELOPMENT TO ACHIEVE MANAGEMENT OBJECTIVES 

Diversification of Habitats 

62. It is widely believed by ecologists that the occurrence of a 

diversity of habitat types (increase in spatial diversity) increases the 

resource value of the entire area to a greater number of species than 

any one of the individual habitats would (MacArthur 1960, Abele 1974). 

The environmental planner could combine habitat types to produce a 

complex of greater value to the ecosystem than a monotonous expanse of 

similarly developed habitats. Multiple-use aspects of habitat develop- 

ment are also enhanced through the diversity of habitat types. 

63. An approach to increasing habitat diversity would be to de- 

velop a series or succession of habitat types in the same place. This 

approach would use time as an integrator of habitat diversity as opposed 

to developing a variety of habitat types at once. For example, through 

successive disposal operations a soft-bottom habitat could be first 

turned into a grass bed, then a wetland, then an island, and finally up- 

land mainland. Careful management would be required for this approach, 

with constant evaluation of progress toward the final goal and the rela- 

tive resource value of each step in the sequence. 

Development of Upland Habitat 

64. The most effective use of dredged material for upland habitat 

development appears to be in the construction of island or peninsular 

habitats where target animals can be provided a somewhat isolated breed- 

ing opportunity. Good breeding habitats for many target animals are 

barren and unproductive or too small and isolated to establish a perma- 

nent community capable of supporting resident predators. The maintenance 

costs for these areas may be absorbed in at least two ways: (a) physical 

permanence and the continued existence of the early, most productive 

successional stages can be achieved by intensive management for storm 
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value of developed habitats. As a management plan evolves around the 

habitat development alternative, benefits of some sort are expected. 

Great care must be taken that these easily recognized management benefits 

are not affected to the detriment of existing habitat that has a higher 

relative resource value to the ecosystem. The major considerations that 

need to be addressed in terms of evaluating displaced habitats are: 

a. Accommodation characteristics of the existing habitat. - 

b. Extent of existing habitat. - 

C. Life span of developed habitat. - 

d. Functional aspects of both existing and developed - 

e. External factors influencing target populations. - 

Accommodation character- 
istics of existing habitat 

habitats. 

87. The impact habitat development will have on an area will de- 

pend largely on the accommmodation characteristics of the area. The more 

physically accommodated, or physically stressed, an area is, the less 

change habitat development activities will have. This statement excludes 

a change from wetland or aquatic to terrestrial or upland habitat, which 

completely alters the biological structure of the location. Physically 

accommodated habitats tend to be productive of a small number of species 

whose life histories are tuned to exploiting their fluctuating 

environment. 

88. In biologically accommodated areas, those where interactions 

between organisms play a more important role than physical stress in 

structuring communities, the disturbance created by the habitat develop- 

ment will be greater and last longer with less certainty as to what the 

final biological structure will be. A greater variety of organisms 

inhabit biologically accommodated areas. Their interactions and indi- 

vidual life histories are the uncertainties that may cause the final 

biological structure to be different than expected. 

89. Relating resource value to the accommodation characteristics 

of habitats would be difficult but necessary in order to assess the 

applicability of habitat development. For example, if highly biologi- 

tally accommodated habitats were found to be of higher resource value 
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