
























































































































































































































5. USE VALUES: HARVEST AND HERITAGE 

Panel Convenors: Drs. William A. Niering and A. William Palmisano 

Harvest and heritage values differ from habitat, \'later quality 

maintenance, and other functional values of wetlands in that they 

concern direct human use or benefit from wetland resources. The 

harvest value of a wetland depends on the contribution of the wetland 

to the production of something harvested or harvestable by people--e.g., 

food or fuels. Heritage value depends on the meanings people have 

attached to the wetland through personal or cultural interaction with 

it. The whole array of "intangible" \1/etland values--historical, 

anthropological, educational, recreational, aesthetic, symbolic--is 

included under heritage value. In addition, some wetland resources 

or functions which are valued primarily on ethical or aesthetic 

grounds are considered here even though they have other values; examples 

are wetland-dependent endangered species and climate modification or 

amelioration by wetlands. 

t1any of the issues surrounding wetland harvest and heritage values 

are related to defining value or finding means to assess it. Harvest 

value is not particularly easy to determine because of the open nature 

of wetland systems: the flows of energy and materials bet\<Jeen any 

given wetland and other systems make it difficult to specify which 

harvestable resources in the complex of systems may be attributed to 

the \vetland rather than to some other system. With respect to heritage 

value, the difficulty is not the nature of wetlands but our inexperience 

in assessing the human perceptions that define heritage value. Other 
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issues relevant to the definition and assessment of wetland use values 

are: the factors limiting standing crop, yield, or other aspects of 

harvest values; the importance of endangered species; and the 

relationship of negatively viewed properties of wetlands to heritage 

values. 

Summary 

Use values of wetlands are more difficult to define than functional 

values because of the special ir~ortance of human interaction with the 

wetland as a factor determining value. The concept of harvest value is 

fairly straightforward but is not easily applied to open systems such 

as \'letlands. l·Jetland boundaries are not respected by either harvestable 

resources (such as fish) or the materials and energy on which they 

depend. Thus in the case of fish, wetlands are often the source of 

harvestable populations but not the site of the harvest, whereas in the 

case of timber, harvest occurs in the \vetland but may controlled by 

conditions upstream or in other ecosystems connected to the wetland. 

Standing crop data are inadequate measures of the importance of wetlands 

to harvestab 1 e popu 1 at ions of mobi 1 e or migratory ani rna 1 s. 

The overall harvest value of a ~1etland can be approached by estimating 

potential optimum yield, i.e., composite yield for all harvestable 

resources if present in optimum proportions. Animal catch figures are 

usually lower than potential yield and should not be used to represent 

harvest va 1 ue. 

Other issues related to wetland harvest values include the costs 

and environmental consequences of harvesting wetland resources, and 

the role these factors play in determining harvest value. 
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No existing study documents the value of a ~'ietland to the harvest 

of all wetland-dependent resources. In fact, most studies focus on 

only one resource, e. g., ~taterfowl, or oysters. Good data on wetland 

standing crops exist only for timber, agricultural crops, and certain 

shellfish, and the data for timber and agricultural crops cannot 

be related to wetland type. Research is needed to determine how much 

harvestable material various wetlands produce, what factors limit 

production, and what the economics of harvest are. Site-specific 

information is available for oysters, some estuarine-dependent fish 

(East and Gulf coasts), some wetland-dependent fish (Great Lakes 

region), ~taterf0\1/l (prairie potholes), and muskrats and some other 

fur-bearing mamma 1 s. 

Harvests of wild rice, cranberries, salt marsh hay, and other 

wetland resources are part of our cultural heritage but, like our 

other interactions with wetlands, have not been part of the dominant 

popular heritage of America. Though not praised in popular literature 

or art, wetlands are an important part of our consciousness. They have 

been symbols of adversity, but also of wildness and serenity. The few 

studies on human preferences for various landscapes indicate the high 

aesthetic and experiential values Americans now place on wetlands; these 

values normally go unmeasured and unadvertised. 

Educational, recreational, aesthetic, and other heritage values 

of wetlands are interhlined, since human experience of wetlands is 

multidimensional and holistic. For example, the value of a wetland 

to a canoeing naturalist is not only recreational but aesthetic, 

educational, perhaps even mYthical. 

Human perceptions (or socio-cultural functions, or heritage values) 

102 



of wetlands have not been quantified but are probably quantifiable. 

One way to develop methods of assessing these perceptions v10uld be 

to turn to professionals in psychology, history, aesthetics, recreation, 

anthropology, theology, and so forth for information about the basic 

principles of these disciplines that would enable one to understand 

the experience of a person using a wetland. Professionals should 

then meet to integrate their findings, and methods for assessing 

human experience should be developed. Agency personnel Hho would be 

involved in assessment of heritage values should receive training 

in the sensitive use of such methods. 

Endangered species are an important part of the heritage value 

of wetlands, being identifiable, concrete reminders of the importance 

of ecological diversity and temporal change. ~~any people initially 

find it easier to identify with endangered species than with wetlands, 

so that endangered species may play a role in stimulating interest in, 

and understanding of, the environment, including wetlands. The 

concept of endangered landscapes--rare and disappearing wetland 

systems--may have similar value. 

The size of a wetland does not of itself determine its heritage 

value. As far as aesthetic, recreational, educational, and other 

cultural values are concerned, location and accessibility are often 

more important than size; hence small ~{etlands easily accessible to 

urban populations have high cultural value. 

The negative values associated with wetlands due to their role in 

producing biting insects are disproportionate to the actual health 

hazard or nuisance caused by wetlands. In fact, human activities 

(e.g., isolated ditching, spoil disposal, digging and siltation) have 
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often been responsible for increasing mosquito habitat in wetlands. 

There are mosquito control techniques that simultaneously reduce 

mosquito populations and maintain or improve wildlife habitat. 

Assessment of Harvest Value 

Question: How can the harvest value of a wetland be assessed? 

Harvested resources include the broad categories of food, fiber, 

fuels, and water, or more specifically, fish and shellfish production, 

waterfowl production, crops, timber, fur-bearing animals, and peat or 

above-ground biomass that can be harvested to produce energy. 

The harvest value of a wetland is difficult to define because 

wetlands are not closed systems. Arbitrary wetland boundaries set 

for regulatory or management purposes, such as the offshore boundary 

at a depth of 2 meters, are not respected by either harvestable resources 

(e.g., fish) or the materials and energy on which they depend. Thus in 

the case of fish, wetlands are often the source of harvestable 

populations but not the site of harvest, whereas in the case of timber, 

harvest occurs in the wet land but may be controlled by conditions 

upstream or in other ecosystems connected to the wetland. 

The harvest value of a particular wetland necessarily depends 

on how many, and which, resources are considered desirable to harvest. 

If only one or two products are desirable, then wetlands managed 

to produce those resources will be rated more highly than natural wetlands; 

if a diversity of harvestable products is desired, then natural wetlands 

wi 11 be rated more highly than managed systems. 

The value of a wetland to the harvest of a single resource (e.g., 

oysters) is often estimated by the predicted maximum sustained yield 
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of that resource. In natural wetlands, hm'lever, there are many 

potentially harvestable resources, and it is better to define the 

overall harvest value of a wetland by defining the optimum yield of all 

the harvestable resources, or all the resources that are desirable to 

harvest. 

Standing crop is another measure used in determining harvest value. 

Good standing crop data presently exist only for timber, certain crops, 

and shellfish. Like maximum sustained yield, standing crop is difficult 

to define for migratory organisms which use wetlands during only a part 

of their life cycle. A distinction should be made between standing crop 

and spawning crop, and the importance of ~Jetlands to each. As indicated 

above, wetlands are parts of larger systems and cannot be evaluated in 

i so 1 at ion. 

Question: What methods can be used to determine sustained yield in a 

wetland (e.g., logging swamps, cutting salt marsh hay, etc.) 

without significantly altering their natural functional values? 

Such methods have not been de vel oped. It should be emphasized, 

ho.Jever, that in most situations, given the unique characteristics of 

wetland productivity, composite yield is more important {though more 

difficult to evaluate) than sustained yield of one or two harvestable 

products. 

Factors Limiting Harvest Value 

Questions: Does the ratio of open water to marsh in bay systems affect 

the potential fisheries harvest? At what point, if any, 

would the creation of additional marsh at the expense 

of open water cease to result in a larger fisheries harvest? 
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No resolution of these questions has been reached, partly because 

so many variables other than the ratio of marsh to open Hater are at 

work. For some species in some bay systems, marsh area may limit 

production, but in other cases creating additional marsh area would 

have no effect on fish production. For example, menhaden populations 

on the East Coast are limited by the degree to which larvae are 

successful in entering estuarine channels, which is controlled by 

wind direction and water movement. Estuarine wetlands play no role 

unless the menhaden larvae succeed in entering the estuary. In many 

cases it is simply not kn~1n whether the system is at capacity for fish 

production or whether there is some limiting factor (which may be marsh 

area or any of a host of other variables such as salinity, water temperature, 

or turbidity) that can be adjusted to increase production. 

Question: What factor or factors are considered to limit the standing 

crop of harvestable organisms in estuaries of the north­

western Gulf of Mexico? 

There are few organisms for which standing crop, limiting factors, 

and their interrelationships have been determined. Factors limiting 

the standing crop of oysters along the Gulf Coast include salinity 

(5-15 ppp TDS is the optimum range), predators (e.g., oyster drills), 

bottom type, current patterns, siltation, and pollution problems in limited 

areas. Since so rruch oyster production occurs under managed conditions, 

the degree of management and-factors such as the number of harvesters 

and the price of oysters also affect standing crops. Catastrophic 

limiting factors include storms and anaerobic conditions, which affect 

populations of other estuarine organisms as well as oysters. 
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For shrimp, the size of the standing crop is not known, so it is 

not possible to state quantitatively how estuarine wetlands influence 

standing crop. It is clear, however, that shallow bays and both salt 

and brackish marshes are critical nursery habitats for brown and white 

shrimp. The salinity requirements of shrimp are similar to those of 

oysters. Shrimp harvest is determined partly by shrimp prices, which 

are higher for larger shrimp, and shrimp size is controlled partly by 

temperature, so temperature is another factor limiting standing crop. 

Assessment of Heritage Values 

Question: How can values of the 11 intangible 11 elements of a vJetland 

be determined (environmental, aesthetic, and cultural 

values)? 

Socio-cultural values, or functions, of wetlands are human 

perceptions of the forms, processes, and productions of wetlands over 

time. These functions are multi-dimensional, the most significant of 

these dimensions being the spatial, temporal, psychological, and 

socio-economic components of human experience of wetlands. Socio­

cultural functions of wetlands have played a vital role in the 

evolution of human relations to the environment; our understanding 

of such wetland functions nevertheless is poor, and sophisticated 

instruments for assessing these functions are sorely needed. 

Fortunately, there is nothing inherent in our experiences of wetlands 

(aesthetic, recreational, educational, etc.) to prohibit them from 

being quantified in a way at least as sophisticated, complex, and 

accurate as the ways we quantify energy flw or productivity. The 

distinction we commonly drav1 between the quantitative and the qualitative 
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is to a degree a convenient and arbitrary way of saying that while 

we understand some things quite well, we understand other things 

poorly and are unwilling to invest time and money in developing 

reliable and valid means not only to understand but to appraise 

them. Although heritage values, or soci a-cultural functions, are 

sometimes considered intangible or accessory values by the 

uninitiated, they appear readily measurable to people trained in 

the social sciences and even in the humanities and the arts. 

The best way to develop methods for assessing recreational, 

aesthetic, scientific, educational, anthropological, theological, 

mYthical, or other socio-cultural functions of wetlands is to turn 

to professionals in each of these fields for information about the 

basic principles of psychology, aesthetics, history, anthropology, 

etc., that would enable us to understand and appraise these dimensions 

of human experience of ~'letlands. Once such information has been gathered, 

professionals in these disciplines must meet to integrate and correlate 

their findings. Only after such deliberations can methodologies and 

instruments for assessing, rating, or scaling the socio-cultural 

functions of wetlands be formulated. It probably is not possible to 

develop adequate means of determining 11 intangible 11 values of t~etlands 

in a short period of time. If a team of professionals (say 8 or 10 

of them) could work uninterruptedly over a period of two years, however, 

they could prepare adequate means of assessing such values. After 

initial testing of the instruments developed, all agency personnal \'lho 

will be involved in the assessment of socio-cultural functions of 

wetlands must be intensively trained both in the fundamentals of the 

discipline involved and in the sensitive use of such instruments. 
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Factors Determining Heritage Values 

Question: In areas where a long history of positive social attitudes 

toward wetlands have developed, what have been the essential 

perceptions and how have they been formed? 

There is no readily available account of the .. essential perceptions .. 

that have formed in such areas as Cedar Bog, Ohio, or Horicon Marsh, 

Wisconsin, where there is a history of positive social attitudes toward 

wetlands. It appears, however, that in almost all cases where such 

attitudes have developed, wetlands have been crucial to some important 

dimension of the life of the people of the area: for example, as a 

source of water, a source of protein or recreative experience (because 

of the presence of fish and vJaterfowl ), a home of a nythological figure 

or deity (good or evil), a site of memorable historic or mYthological 

experiences, a place of worship or annual celebration, or a combination 

of such things. Where a wetland has such practical centrality, the 

shared experience has almost always been encoded and communicated. 

That is to say, the people have written, painted, and carved their 

understanding of the place in several media, and they have reproduced 

and distributed their expressions, perpetuating the communal understanding.· 

The communication has seldom been planned or engineered: it has grown 

(or worked) in a fashion almost organic, from within the community, 

rather than by being imposed from without. 

A successful campaign for preserving a wetland is another matter, 

depending not only on the existence of positive attitudes toward the 

wetland but on the play of politics and publicity. 
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Question: How critical is wetland size in terms of providing significant 

heritage functions? 

There is no minimum size for heritage value. There are threshold 

sizes for the existence of certain biologial functions, e.g., nesting 

by territorial wetland birds, but these thresholds are affected by 

the location and type of wetland. For example, an isolated 7-acre 

prairie pothole 1 ocated outside a flyway might be used by only a few 

waterfowl, whereas a 7-acre restored marsh in t·1adison, Wisconsin, 

produces 7-10 waterfov-11 broods (mallard, wood duck, teal, grebe, coot, 

and gallinule) per year. The Madison marsh is in a major flyway and 

adjacent to several lakes in which waterfowl habitat has been much 

diminished in recent years. 

Regarding educational value, access is as important as the quality 

or size of the wetland; a schoolyard pond, even if too small for birds, 

can have high value. 

Wetland size is one variable affecting the value of the wetland 

in climate amelioration, but even relatively small (1 km. wide), highly 

stressed wetlands in urban areas can moderate temperature extremes (148). 

Endangered Species 

Question: From an ecosystem viewpoint, are endangered species worth 

maintaining? 

There are many kinds of endangered species. Among those ~~ith 

geographically restricted distributions, some are the result of 

relatively recent mutations and are pre-adapted to conditions that 

may exist in the future; others are evolutionary relics; both types 

provide clues to the nature or hjstory of evolutionary change. 
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Among those endangered species which are widely distributed, but in 

low numbers, some are located at the top of Hetland food chains or play 

other important roles in the ecosystem. Because of their sensitivity 

to environmental change, endangered species can often be used as 

indicators of the health of wetland systems. All endangered species 

have value as gene banks for future evolutionary change or possible 

human use. 

From the point of view of wetland heritage and protection, endangered 

species have special value in stimulating interest in the environment 

and history. r1any people initially find it easier to relate to an 

endangered species than to an ecosystem. Endangered species may thus 

serve as a tool for bringing wetland values to public attention. 

Question: Which endangered species depend specifically upon wetlands 

for habitat for part or all of their life cycle? 

A co!Jl)lete list has not been compiled. For examples, see 

Williams and Dodd (149). 

Negative Heritage Values 

Questions: What natural characteristics of \'letlands affect man adversely 

in ways that motivate action for control, such as breeding 

grounds for mosquitoes and biting flies, and how are their 

values affected thereby? Within regard to insect pests, 

how do the positive values of wetlands relate to the 

health hazards potential? What roles do wetlands play as 

habitat for vectors of human disease and sickness? 
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Several natural characteristics of wetlands are negatively 

valued. The presence of \'later and unconsolidated sediments, the 

nature of the vegetation, and the populations of nuisance insects 

all limit the ease of human access, mobility, and habitation, and 

have consequently motivated people to modify ~~etland environments. 

The problems of nuisance insects and the potential health 

hazards posed by wetlands should be put in proper perspective. First, 

wetlands may not have a larger share of disease vectors than do forests 

and grasslands; a comparison is needed. Second, human modification 

of wetlands has often increased the habitat available for mosquitoes 

and other nuisance insects by interfering with water flow. For 

example, ditches or ponds have been dug too shallow for fish that 

prey on nuisance insects; partial drainage or filling has produced 

stagnant, isolated pools and allowed invasion by forest species 

whose shade lowers photosynthesis by aquatic plants and thus excludes 

predatory fish and invertebrates that depend on photosynthetic 

oxygenation of the water. Upland development has caused siltation 

in wetlands, isolating small pools, and has accelerated and accentuated 

runoff peaks, leading to exaggerated water level fluctuations in wet­

lands. As a result, flooding is too temporary for most predatory 

fish and invertebrates but ideal for the hatching of mosquito eggs. 

It appears possible to control undesirable insects without sacrificing 

habitat values for wildlife. In Massachusetts salt marshes, ponds 

used by waterbirds and fish have been left undrained and insects have 

been controlled through the installation of biting fly traps or 

partial ditching of the ponds. 
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The mYth that wetlands are dangerous, unhealthy, or simply bad 

places has put the 11 insect problem 11 of wetlands out of proportion. 

Wetland insects are defintely a nuisance, but the hazard they pose 

to human health is not so great as popularly imagined. As a challenge 

to the negative wetland mYth, it would be worthwhile to ask: What 

roles do wetlands play as habitat for vectors of human health? 
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APPENDIX 

THE NEED FOR A NATIONAL WETLANDS RESEARCH ASSESSMENT 

Federal agencies often have trouble finding facts to support 
their wetlands regulatory decisions, particularly for fresh water 
wetlands. Problems arise over which wetlands to preserve intact, 
what uses to permit, what impacts will arise, what performance 
standards to demand, and what type of mitigation to require. 

When wetland facts are unavailable to agencies it is because 
(1) the data from completed research has not been consolidated, 
interpreted, and made available for transfer, or (2) the research 
has not been done. 

The National Wetlands Technical Council (NWTC) believes that 
the situation could be much improved by a Federally supported 
volunteer effort by the Nation's wetlands scientists. The NWTC 
therefore proposes the National Wetlands Research Assessment, 
an intensive review of the Nation's stock of scientific knowledge 
and research needs on wetlands to be conducted over a three year 
period. Its major purpose is to consolidate, evaluate and interpret 
all available scientific information on wetlands for transfer to 
regulators and to provide continuing scientific guidance on wetlands 
management for Federal agencies over the period of the assessment. 
This would involve hundreds of the Nation's wetland scientists 
organized by the National Wetlands Technical Council. 

A national assessment of sorts has been underway for more than 
a year in a series of ad hoc assessments culminating in the NWTC 
managed National Symposium on Wetlands at Lake Buena Vista, Florida, 
in November 1978. The undertaking proposed here would build on 
this beginning, formalizing and organizing the process. The 
success of the 1978 series demonstrates that the National Wetlands 
Research Assessment would be a good investment. 

An ongoing National Wetlands Reseach Assessment would identify 
the major issue areas where scientific information transfer and 
guidance would be useful, investigate those areas, and provide 
appropriate reports and consultations to the agencies. It would 
concentrate particularly on articulating clearly the differences 
between regional wetland types. The Assessment would enable the 
Council and cooperating scientists to do the following: 

o Establish regional and national scientific task forces 
to deal with major scientific needs of Federal wetland 
management programs, to consolidate, evaluate, and 
interpret existing data, and to report the findings 
to the agencies. Reporting would be accomplished 
through a series of focused task force reports released 
at regular intervals during the three-year period. 
Examples are: the evaluation and rating of wetlands 
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according to their natural values, the assessment 
and evaluation of the need for and application of 
various types of mitigation, the delineation of 
regulatory boundaries of transitional wetland types. 

o Establish regional and national task forces to review 
the state of knowledge and to identify research priorities 
and prepare recommendations for the agencies. 

o Establish regional task forces to provide continual 
updating of the state of knowledge of regional types of 
wetlands, to identify priority short term research tasks, 
and report regularly to the agencies. 

o Establish categorical task forces to conduct intensive 
reviews of particular subjects such as wetland rating or 
v1et 1 and mitigation methode 1 o gy. 

o Prepare guidebooks on simplified field methods for 
wetland field evaluations by agency personnel. 

o Maintain a central coordinating center in Washington, 
D.C., to facilitate interaction with agencies and with 
scientists. 

o Maintain a continuously updated directory of scientists 
with particular types of expertise available to agencies 
in various regions of the country. 
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