






































































































































































































































































































































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
retationship 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 importance 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 wetlands. MWetland 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 wetland 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 harvestable populations of mobile or migratory animals.

The overall harvest value of a wetland 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 lTower than potential yield and should not be used to represent
harvest value.

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 wetland to the harvest
of all wetland-dependent resources. In fact, most studies focus on
only one resource, e.g., waterfowl, 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), waterfowl (prairie potholes), and muskrats and some other
fur-bearing mammals.

Harvests of wild rice, cranberries, salt marsh hay, and other
wetland resources are part of our cultural heritage but, 1like 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 wetiands; these
values normally go unmeasured and unadvertised.

Educational, recreational, aesthetic, and other heritage values
of wetlands are intertwined, 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)
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of wetlands have not been quantified but are probably quantifiable.

One way to develop methods of assessing these perceptions would 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. Professicnals should

then meet to integrate their findings, and methods for assessing

human experience should be developed. Agency personnel who 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. Many 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 wetlands 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 wetland 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
will 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, however, 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 1ife cycle. A distinction should be made between standing crop
and spawning crop, and the importance of wetlands to each. As indicated
above, wetlands are parts of larger systems and cannot be evaluated in

isolation.

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 developed. It should be emphasized,
hovever, 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 othef than the ratio of marsh to open water 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 Tarvae 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 known 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 1imit 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 much 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

tenperature, so temperature is another factor limiting standing crop.

Assessment of Heritage Values

Question: How can values of the "intangible" elements of a wetland

be determined (environmental, aesthetic, and cultural

va]ues)?

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

perceptions of thevforms, 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 flow or productivity. The

distinction we commonly draw 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 socio-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 wetlands. 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 "intangible" values of wetlands
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 who
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 waterfowl), a home of a mythological 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 located outside a flyway might be used by only a few
waterfowl, whereas a 7-acre restored marsh in Madison, Wisconsin,
produces 7-10 waterfowl 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), hignhly

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 with
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 history 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 wetland 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. A1l 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. Many 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 complete list has not been compiled. For examples, see

Williams and Dodd (149).

Negative Heritage Values

Questions: What natural characteristics of wetlands 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 water and unconsolidated sediments, the
nature of the vegetation, and the populations of nuisance insects
all 1limit the ease of human access, mobility, and habitation, and
have consequently motivated people to modify wetland environments.

The problems of nuisance insects and the potential health
hazards posed by wetlands should be put in proper perspective. First,
wetTands 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 Towers 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.

[t appears possible to control undesirable insects without sacrificing
habitat values for wildlife. In Massachusetts salt marshes, ponds
used by waterbirds and fish have been Teft 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 "insect problem" 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?

113



2.

4.

5.

8.

10.

11.

LITERATURE CITED

de 1a Cruz, A.A. n.d. The functions of coastal wetlands.
Assoc. S.F. Biol. Bull. 23(4): 179-185.

Richardson, Curtis. 1978. Primary productivity values in
freshwater wetlands. Paper presented at the National
Symposium on Wetlands, Lake Buena Vista, Florida,
November 6-9, 1978.

Crow, John H. 1978a. Food habits of Littleneck Clams in
Kachemak Bay, Alaska. Alaska Department of Fish and
Game, Anchorage, Alaska. 36 pp.

Crow, John H. 1978b. Food habits of Littleneck Clams in
Kachemak Bay, Alaska. Alaska Department of Fish and
Game, Anchorage, Alaska. 15 pp.

Crow, John H. 1978c. Food habits of Pacific Herring in
Kachemak Bay, Alaska. Alaska Department of Fish and
Game, Anchorage, Alaska. 14 pp.

Crow, John H. 1978d. Food habits of post-Tarval King Crab
in Kachemak Bay, Alaska. Alaska Department of Fish and
Game, Anchorage, Alaska. 14 pp.

Crow, John H. 1977c. Food habits of shrimp in Kachemak Bay,
Alaska. In Lance Trasky, et al. (eds.), Environmental
Studies of Kachemak Bay and Lower Cook Inlet. Vol. VI.
revised and abbreviated edition. Alaska Department of
Fish and Game, Anchorage, Alaska. 33 pp.

Crow, John H. 1977d. Food habits of Butter Clams in
Kachemak Bay, Alaska. Alaska Department of Fish and
Game, Anchorage, Alaska. 13 pp.

Crow, John H. 1977e. Food habits of crabs in Kachemak
Bay, Alaska. Alaska Department of Fish and Game,
Anchorage, Alaska. 26 pp.

de la Cruz, A.A. n.d. Amino acid contents of marsh plants.
Estuar. Coastal Mar. Sci. 3: 243-246.

Crow, John H. and John D. Koppen. 1977. The salt marsh
vegetation of China Poot Bay, Alaska. In Lance Trasky,
et al. (eds.), Environmental Studies of Kachemak Bay and
Lower Cook Inlet. Vol. X, revised abbreviated edition.
Alaska Department of Fish and Game, Anchorage, Alaska.
29 pp.

114



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23‘

Wetzel, R.G. 1975. Limnology. Saunders. Chapter 17,
pp. 546-549 and references.

Moore, P.D., and D. J. Bellamy. 1974. Peatlands.
Chapters 3, 4 and 5. Springer-Verlag.

Good, R.E., D.F. Whigham and R.L. Simpson (eds.). 1978.
Freshwater Wetlands: Ecological Processes and Manage-
ment Potential. Part IIl: Nutrient dynamics.

Academic Press, New York. pp.155-263.

Ti]ton, DoLo 1978. Jo ECO]- @: 499-5]2.

Reid, G.K. and R.D. Wood. 1976. Ecology of Inland Waters
and Estuaries. Van Nostrand, New York. 485 pp.

Hynes, H.B.N. 1972. The Ecology of Running Waters.
University of Toronto Press. 555 pp.

Darnell, R.M. 1976. Impacts of Construction Activities
in Wetlands of the United States. U.S. Environmental
Protection Agency, Ecological Research Service,
EPA-600/3-76-045. 392 pp.

Gosselink, J.G. and R.E. Turner. 1978. The role of
hydrology in freshwater wetland ecosystems. In R.E.
Good, D.R. Whigham and R.L. Simpson (eds.),
Freshwater Wetlands: Ecological Processes and
Management Potential. Academic Press, New York.
pp. 63-78.

de la Cruz, A.A. 1978. Primary production processes:
summary and recommendations. In R.E. Good, D.R.
Whigham and R.L. Simpson (eds.), Freshwater Wetlands:
Ecological Processes and Management Potential.
Academic Press, New York. pp. 79-86.

Crow, John H. 1977a. Salt marshes of the Alaska Pacific
coast. In R.D. Andrews, II, et al. (eds.), Terrestrial
and Aquatic Ecological Studies of the Northwest.
Ecological Society of America and the Northwest
Scientific Association, EWSC Press, Cheney, Washington.
pp. 103-110.

Jervis, R.A. 1969. Bull. Torrey Bot. Club 896: 209-231.

Good, R.E., D.F. Whigham and R.L. Simpson (eds.). 1978.
Freshwater Wetlands: Ecological Processes and
Management Potential. Part I: Primary Production
Processes. Academic Press, New York. pp. 3-86.

115



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

Livingston, R.J. and O.L. Loucks. 1978. Productivity,
trophic interaction, and food web relationships in
wetlands and associated systems. Comprehensive panel
paper prepared for the National Symposium on Wetlands,
Lake Buena Vista, Florida, November 6-9, 1978.

Krapu, G.L. 1974a. Foods of breeding pintails in North
Dakota. J. Wildl. Manage. Vol. 38, No. 3. pp.4-8-417.

Linder, R.L., and F. Schitoskey, Jr. 1978. Use of wetlands
by upland wildlife. Paper presented at the National
Symposium on Wetlands, Lake Buena Vista, Florida,
November 6-9, 1978.

Stewart, R.E., and H.A. Kantrud. 1974. Breeding waterfow]l

populations in the prairie pothole region of North
Dakota. Condor 76(1): 70-79.

Kantrud, H.A., and R.E. Stewart. 1977. Use of natural basin
wetlands by breeding waterfowl in North Dakota. J.
Wildl. Manage. Vol. 41: 243-253.

Fredrickson, Leigh. 1978. Lowland hardwood wetlands:
current status and habitat values for wildlife. Paper
presented at the National Symposium on Wetlands, Lake
Buena Vista, Florida, November 6-9, 1978.

Aldrich, J.W. 1943. Biological survey of the bogs and
swamps of northeastern Ohio. Amer. Midl. Natur.
30: 346-402.

Wisconsin Department of Natural Resources. 1977.
Northern pike production in managed spawning and rearing
marshes. Technical Bulletin No. 96.

Thayer, G.W., et al. 1978. Habitat values of salt marshes,
mangroves, and seagrasses for aquatic organisms. Paper
presented at the National Symposium on Wetlands, Lake
Buena Vista, Florida, MNovember 6-9, 1978.

Odum, W.E. 1978. Habitat value of tidal freshwater wetlands.
Paper presented at the National Symposium on Wetlands,
Lake Buena Vista, Florida, November 6-9, 1978.

de 1a Cruz, A.A. 1978. Production and transportation of
detritus in wetlands. Paper presented at the National
Symposium on Wetlands, Lake Buena Vista, Florida,
November 6-9, 1978.

Tilton, D.L., and B.R. Schwegler. 1978. The values of
wetland habitat in the Great Lakes Basin. Paper
presented at the National Symposium on Wetlands, Lake
Buena Vista, Florida, November 6-9, 1978.

116




36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Merrell, T.R., and K.V. Koski. 1978. Habitat values
of coastal wetlands for Pacific Coast Salmonids.
Paper presented at the National Symposium on
Wetlands, Lake Buena Vista, Florida, November 6-9,
1978.

Barber, R.T. 1978. Wetlands alterations for agriculture.
Paper presented at the National Symposium on Wetlands,
Lake Buena Vista, Florida, November 6-9, 1978.

Weller, M.W. 1978. Wetland Habitat. Comprehensive Panel
Paper prepared for the National Symposium on Wetlands,
Lake Buena Vista, Florida, November 6-9, 1978.

Weller, M.W., and C.E. Spatcher. 1965. Role of habitat
in the distribution and abundance of marsh birds.
Iowa Agriculture and Home Economics Experiment Station,
Special Report No. 43. 31 pp.

Cowardin, L.M., V. Carter, F.C. Golet and E.T. LaRoe. 1979.
Classification of wetlands and deep-water habitats of
the United States. (In preparation)

Stewart, R.E., and H.A. Kantrud. 1971. Classification of
natural ponds and lakes in the glaciated prairie region.
U.S. Fish and Wildlife Service, Resource Publication 92.
57 pp.

U.S. Forest Service. 1977. Importance, preservation, and
management of riparian habtitat. General Technical
Report RM-43. U.S. Department of Agriculture.

King, J.G., F.C. Robards, and C.J. Lensink. 1972. Census
of the bald eagle breeding population in southeast
Alaska. J. Wildl. Manage. Vol. 36, No. 4. 1292-1295.

Weller, M.W., and L.H. Fredrickson. 1974. Avian ecology of
a managed glacial marsh. The Living Bird, Vol. 12,
pp. 269-291.

Bellrose, F.C. 1976. Ducks, geese, and swans of North ~
America. Stackpole Books, Harrisburg, Pennsylvania.
540 pp.

Ohmart, R. and B.W. Anderson. 1978. Wildlife use values
of wetlands. Paper presented at the National Symposium
on Wetlands, Lake Buena Vista, Florida, November 6-9,
1978.

Evans, C.D., and K.E. Black. 1956. Duck production studies
on the prairie potholes of South Dakota. U.S. Fish and
Wildlife Service Scientific Report, Wildlife 32. 59 pp.

117



48.

49.

50.

51.

52.

53‘

54.

55.

56.

57.

58.

Flake, L.D. 1978. Wetland diversity and waterfowl. Paper
presented at the National Symposium on Wetlands,
Lake Buena Vista, Florida, November 6-9, 1978.

Phillips, R.C. 1974. Temperate grass flats. In H.T.
Odum, B.J. Copeland, and E.A. McMahan (eds.), Coastal
Ecological Systems of the United States: A Source Book
for Estuarine Planning. Vol. 2. The Conservation
Foundation, Washington, D.C. pp. 244-299.

Thayer, G.W., D.A. Wolfe, and R.B. Willjams. 1975. The
impact of man on seagrass systems. Amer. Scientist
63: 288-296.

Cottam, C. 1934. The eelgrass shortage in relation to
waterfowl. Amer. Game Conf. Trans. 20: 272-279.

Cottam, C. 1934. Eelgrass disappearance has serious
effects on waterfowl and industry. U.S. Department
of Agriculture Yearbook, pp. 191-193.

Cottam, C., J«J. Lynch, and A.I. Nelson. 1944. Food
habits and management of American sea brant. J.
Wildl. Manage. 8(1): 36-56.

Lay, D.W., and T. O0'Niel. 1942. Muskrats on the Texas
coast. J. Wildl. Manage. 6(4): 301-3171.

Chabreck, R.H. 1978. Wildlife harvest in wetlands of
the United States. Paper presented at the National
Symposium on Wetlands, Lake Buena Vista, Florida,
November 6-9, 1978.

Kadlec, J.A., and W.A. Wentz. 1974. State-of-the-art
survey and evaluation of marsh plant establishment
techniques: induced and natural. Volume I: Report
of research. U.S. Army Corps of Engineers, Waterways
Experiment Station. 271 pp.

Wentz, W.A., R.L. Smith and J.A. Kadlec. 1974.
State-of -the-art survey and evaluation of marsh plant
establishment techniques: induced and natural. Volume
IT: A selected annotated bibliography on aquatic and
marsh plants and their management. U.S. Army Corps
of Engineers, Waterways Experiment Station. 209 pp.

Garbisch, E.We, Jr. and L.B. Coleman. 1978. Tidal fresh-
water marsh establishment in Upper Chesapeake Bay:
Pontederia cordata and Peltandra virginica. In
R.E. Good, D.R. Whigham, and R.L. Simpson (eds.),
Freshwater Wetlands: Ecological Processes and Management

Potential. Academic Press, Inc., New York. pp. 285-298.

118



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Heinselman, M.L. 1963. Forest sites, bog processes, and
peatlTand types in the glacial Lake Agassiz region,
Minnesota. Ecol. Monographs, Vol. 33, No. 4, pp. 327-374.

Heinselman, M.L. 1970. Landscape evolution, peatland types,
and the environment in the Lake Agassiz Peatlands Natural
Area, Minnesota. Ecol. Monographs, Vol. 40, No. 2, pp. 235-261.

Thorsteinson, F.V., J.H. Helle, and D.G. Birkholz. 1971.
Salmon survival in intertidal zones of Prince William Sound
streams in uplifted and subsided areas. In The Great Alaska
Farthquake of 1964: Biology. ISBN 0-01604-5. National
Academy of Sciences, Washington, D.C. pp. 194-?

Goldthwait, R.P., F. Loewe, F.C. Ugolini, H.F. Decker, D.M.
DeLong, M.B. Trautman, E.E. Good, T.R. Merrell III, E.D.
Rudolph and A. Mirsky (ed.). 1966. Soil development and
ecological succession in a deglaciated area of Muir Inlet,
Southeast Alaska. Institute of Polar Studies, Report No. 20.
Ohio State University Research Foundation, Columbus, Ohio.

Cammen, L.M. 1976. Macroinvertebrate colonization of
Spartina marshes artificially established on dredge spoil.
Estuar. Coastal Mar. Sci. 4: 357-372.

Allen, H.H., E.Jd. Clairain, Jr., R.J. Diaz, A.W. Ford, L.J. Hunt,
and B.R. Wells. 1978. Habitat development field investigations:
Bolivar Peninsular, marsh and upland habitat development site,
Galveston Bay, Texas. Summary report. U.S. Army Engineer
Waterways Experiment Station Dredged Material Research Program,
Technical Report D-78-15. Office of the Chief of Engineers,
Department of the Army, Washington, D.C.

Chow, V.T. 1959. Open-channel hydraulics. McGraw-Hill Book Co.,
Inc., New York.

Carter, V., M.S. Bedinger, R.P. Novitzki, and W.0. Wilen. 1978.
Water resources and wetlands. Paper presented at the
National Symposium on Wetlands, Lake Buena Vista, Florida,
November 6-9, 1978.

Verry, E.S., and D.H. Boelter. 1979. Peatland hydrology. Paper
presented at the National Symposium on Wetlands, Lake Buena
Vista, Florida, November 6-9, 1978.

Novitzki, R.P. 1978. Ground-water recharge and related hydrologic
values of wetlands. Paper presented at the National Symposium
on Wetlands, Lake Buena Vista, Florida, November 6-9, 1978.

Bedinger, M.S. 1979. Relation between forest species and
flooding in the White River and Quachita River Basins,
Arkansas. Paper presented at the National Symposium on
Wetlands, Lake Buena Vista, Florida, November 6-9, 1978.

119



70.

AR

72.

73.

74.

75.

76.

77.

78.

79.

80.

Doyle, A.F. 1978. The wetlands role in valley flood storage.
Paper presented at the National Symposium on Wetlands,
Lake Buena Vista, Florida, November 6-9, 1978.

Dworsky, R.F. 1978. The role of wetlands in lake flood storage.
Paper presented at the National Symposium on Wetlands,
Lake Buena Vista, Florida, November 6-9, 1978.

Vecchioli, J., H.E. Gill, and S.M. Lang. 1962. Hydrologic role
of the Great Swamp and other marshland in Upper Passaic
River Basin. Jour. Amer. Water Works Assoc., Vol. 54,
pp. 695-701.

Miller, E.G. 1965. Effect of Great Swamp, New Jersey, on
streamflow during base-flow periods. U.S. Geological
Survey Research Paper 525-B, pp. 177-179.

0'Brien, A.L. 1977. Hydrology of two small wetland basins
in eastern Massachusetts. Water Res. Bull., Vol. 13,
No. 2, pp. 325-340.

Gray, D.H. 1977. The influence of vegetation on slope
processes in the Great Lakes region. In Proceedings of
the Workshop on the Role of Vegetation in Stabilization
of the Great Lakes Shoreline. Great Lakes Basin
Commission, Ann Arbor, Michigan. pp. 5-29.

Allen, Hollis. 1978. The role of wetland plants in erosion
control of inland lake, river and stream shorelines.
Paper presented at the National Symposium on Wetlands,
Lake Buena Vista, Florida, November 6-9, 1978.

Garbisch, E.W. Jr. 1977. Recent and planned marsh establish-
ment work throughout the contiguous United States--a
survey and basic guidelines. U.S. Army Corps of Engineers
Dredged Material Research Program Final Report. pp. 1-24-15.

U.S. Department of Agriculture. 1972. Minimizing erosion in
urbanizing areas: guidelines, standards, and specifications.
Soil Conservation Service, Madison, Wisconsin.

Seibert, P. 1968. Importance of natural vegetation for the
protection of the banks of streams, rivers, and canals.
In Nature and Environment Series (Vol. Freshwater).
Council of Europe. pp. 35-67.

Silberhorn, G.M., G.M. Dawes, and T.A. Barnard, Jr. 1974.
Coastal Wetlands of Virginia. Virginia Institute of
Marine Science Interim Report No. 3, Special Report in
Applied Marine Science and Ocean Engineering No. 46.
52 pp.

120



81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Gucinski, Herman. 1978. A note on the relation of size
to ecological value of some wetlands. Estuaries,
Vol. 1, No. 3, pp. 151-156.

Boelter, D.H. and E.S. Verry. 1977. Peatland and water in
the northern lake states. U.S.D.A. For. Serv. Gen. Tech.
Rept. NC-31, North Central Forest Experiment Station,

St. Paul, Minnesota. 22 pp.

Bay, R.R. 1967. Factors influence soil moisture relation-
ships in undrained forested bogs. In Forest Hydrology
International Symposium Proceedings, Pennsylvania State
University, August 29-September 10, 1965. Pergamon
Press. pp. 335-343.

Boelter, D.H. 1964. Water storage characteristics of
several peats in situ. In Proceedings of the 28th
Annual Meeting, Soil Science Society of America,
Vol. 28, No. 4, pp. 433-435.

Boelter, D.H. 1969. Physical properties of peats related
to degree of decomposition. Soil Science Society of
America. Proceedings, Vol. 33, pp. 606-609.

Paivanen, Juhani. 1973. Hydraulic conductivity and water
retention in peat soils. Acta Forestalia Fennica,
Vol. 129. 70 pp.

Bay, R.R. 1969. Runoff from small peatland watershed.
J. Hydrology, Vol. 9, pp. 90-102.

Bay, R.R. 1970. The hydrology of several peat deposits
in northern Minnesota, U.S.A. In Third International
Peat Congress Proceedings, Quebec, Canada, August
T9-23, 1968. pp. 212-218.

Winter, T.C., R.W. Maclay, and G.M. Pike. 1967. Water
resources of the Roseau River watershed, northwestern
Minnesota. U.S. Geological Survey Hydrol. Invest.
Atlas HA-241.

Lindholm, G.F., J.0. Helgesen, and D.W. Ericson. 1976.
Water resources of the Bigform River watershed,
north-central Minnesota. U.S. Geological Survey
Hydrol. Invest. Atlas HA-549.

Helgeson, J.0., G.F. Lindholm, and D.W. Ericson. 1975.
Water resources of the Lake-of-the-Woods watershed,
north-central Minnesota. U.S. Geological Survey
Hydrol. Invest. Atlas HA-544.

121



92.

93.

94.

95.

96.

97.

98.

99.

100.

107.

Brooks, K.N. and S.R. Predmore. 1978. Hydrologic factors
of peat harvesting: Final Report, Phase II-Peat
Program. College of Forestry, University of Minnesota,
St. Paul, Minnesota. 49 pp. and appendices.

Spackman, W., A.D. Cohen, P.H. Given, and D.J. Casagrande.
1976. A field guidebook to aid in the comparative
study of the Okefenokee Swamp and the Everglades--
mangrove swamp-marsh complex of southern Florida.

Coal Research Section, The Pennsylvania State
University. 403 pp.

Hoffman, G.R. 1978. Shore vegetation of Lake Oahe and
Sakakawea, mainstem Missouri River reservoirs.
University of South Dakota Final Report, U.S. Army
Corps of Engineers, Omaha District. 150 pp.

Good, R.E., D.F. Whigham, and R.L. Simpson (eds.). 1978.
Freshwater Wetlands: Ecological Processes and
Management Potential. Part II, Decomposition processes,

and Part III, Nutrient dynamics. Academic Press, New
YOY‘k. ppo 89"2630

Valiela, I., S. Vince and J.M. Teal. 1976. Assimilation of
sewage by wetlands. In M. Wiley (ed.), Estuarine
Processes, Vol. 1. Academic Press, New York.

Stewart, K.K. and W.H. Ornes. 1978. Assessing a marsh
environment for wastewater renovation. J. Water Poll.
Control. Fed. 47: 1880-1891.

Richardson, C.J., W.A. Wentz, J.P. Chamie and D.L. Tilton.
1976. Plant growth, nutrient accumulation, and
decomposition in a central Michigan peatland used for
effluent treatment. In D. Tilton, J. Kadlec and C.d.
Richardson (eds.), Freshwater Wetlands and Sewage
Effluent Disposal. University of Michigan, Ann Arbor,
Michigan. pp.77-118.

Banoub, M.W. 1975. The effects of reeds on the water
chemistry of Gnadensee (Bodensee). Arch. Hydrobiol.
75: 500-521.

Drew, M.A. 1978. Environmental quality through wetlands
utilization. Coordinating Council on the Kissimmee
River Valley and Taylor Creek-Nubbin Slough Basin.
Tallahassee.

van der Valk, A.G., G.B. Davis, J.L. Baker and C.E. Beer.
1978. Natural freshwater wetlands as nitrogen and
phosphorus traps for land runoff. Paper presented
at the National Symposium on Wetlands, Lake Buena
Vista, Florida, November 6-9, 1978.

122



102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

Kitchens, W.M. Jr., J.M. Dean, L.H. Stevenson, and J.H.
Cooper. 1975. The Santee Swamp as a nutrient sink.
In F.G. Howell, J.B. Gentry, and M.H. Smith (eds.),
Mineral Cycling in Southeastern Ecosystems. ERDA
Symposium Conference 740513.

Brinson, M.N. 1977. Decomposition and nutrient exchange
of Titter in an alluvial swamp forest. Ecology 58:
601-605.

Rykiel, E.d. 1977. Toward simulation and systems analysis
of nutrient cycling in the Okefenokee Swamp. Georgia
Institute of Ecology, University of Georgia. 139 pp.

Schlesinger, W.H. 1978. Community structure, dynamics,
and nutrient cycling in the Okefenokee Cypress Swamp-
Forest. Ecological Monographs 48: 43-65.

>L1ndsley, D., T. Schuck, and F. Stearns. 1976. Productivity

and nutrient content of emergent macrophytes in two
Wisconsin marshes. In D. Tilton, J. Kadlec, and G.J.
Richardson (eds.), Freshwater Wetlands and Sewage
Effluent Disposal. University of Michigan, Ann Arbor,
Michigan. pp. 51-76.

Prentki, R.I., T.D. Gustafson, and M.S. Adams. 1978.
Nutrient movements in Takeshore marshes. In R.E. Good,
D.F. Whigham, and R.L. Simpson (eds.), Freshwater
Wetlands: Ecological Processes and Management Potential.
Academic Press, New York. pp. 169-194.

Toth, L. 1972. Reeds control eutrophication of Balaton
Lake. Water Research 6: 1533-1539.

Piecynska, E., U. Sikorska, and T. Ozimek. 1975. The
influence of domestic sewage on the l1ittoral zone
of lakes. Pol. Arch. Hydrobiol. 22: 1141-1456.

Patrick, W.H. Jr., and K.G. Boto. 1978. The role of
wetlands in the removal of suspended sediments. Paper
presented at the National Symposium on Wetlands, Lake
Buena Vista, Florida, November 6-9, 1978.

Davis, C.B., and A.G. van der Valk. 1978. Litter
decomposition in prairie glacial marshes. In R.E.
Good, D.F. Whigham, and R.L. Simpson, (eds.),
Freshwater Wetlands: Ecological Processes and
Management Potential. Academic Press, New York.
pp. 99-113.

Howard-Williams, C., and W. Howard-Williams. 1978. Nutrient
leaching from the swamp vegetation of Lake Chilwa,
a shallow African lake. Aquatic Botany 4: 257-267.

123



113.

114.

115.

116/

117

118.

119.

120.

121.

122.

123.

124.

Whigham, D.F. and S. Bayley. 1978. Nutrient dynamics
in freshwater wetlands. Paper presented at the
National Symposium on Wetlands, Lake Buena Vista,
Florida, November 6-9, 1978.

Valiela, I., J.M. Teal, S. Volkmann, D. Shafer, and E.J.
Carpenter. 1978. Nutrient and particulate fluxes
in a salt marsh ecosystem: Tidal exchanges and inputs
by precipitation and groundwater. Limnol. and
Oceanogr. 23: 798-812.

Valiela, I., and J.M. Teal. (in press) Inputs, outputs,
and intervonversions of nitrogen in a salt marsh
ecosystem. In R. Jefferies and A. Davy (eds.),
Ecological Processes in Coastal Environments.
Blackwell.

Odum, H.T., and K.C. Ewel. 1976,1978. Cypress wetlands
for water management, recycling and conservation.
3rd and 4th Annual Reports. Center for Wetlands,
University of Florida, Gainesville, Florida.

Kadlec, R.H., and D.L. Tilton. 1978. Monitoring report
on the Bellaire wastewater treatment facility, 1977.
Utilization Report No. 2. University of Michigan,
Ann Arbor, Michigan.

Tilton, D.L., R.H. Kadlec, and C.J. Richardson (eds.).
1976. Freshwater Wetlands and Sewage Effluent
Disposal. University of Michigan, Ann Arbor,
Michigan.

Tourbier, J., and R.W. Pierson, Jr. (eds.). 1976.
Biological Control of Water Pollution. University
of Pennsylvania Press, Philadelphia, Pennsylvania.

Valiela, I., J.M. Teal, and W. Sass. 1973. Nutrient
retention in salt marsh plots experimentally
fertilized with sewage sludge. Estuarine and Coastal
Marine Science 1: 261-269.

Valiela, I., M. Banus and J.M. Teal. 1974. Metal retention
by salt marsh sediments and the response of marsh
bivalves to enrichment with metal-containing fertilizers.
Environmental Pollution 7: 149-157.

Banus, M., I. Valiela, and J.M. Teal. 1975. Lead, zinc and
cadmium budgets in experimentally enriched ecosystems.
Estuarine and Coastal Marine Science 3: 421-430.

Valiela, I., S. Vince, and J.M. Teal. 1976. Assimilation
of sewage in wetlands. In Estuarine Processes, Vol. I.
Uses, stresses and adaptation to the Estuary. Academic
Press, New York. pp. 234-253.

124



125. Valiela, I., and J.M. Teal. Inputs, outputs and inter-
conversions of nitrogen in a salt marsh ecosystem.
In R.K. Jefferies and A.J. Davy (eds.). Ecological
Processes in Coastal Environments. Brit. Ecol. Soc.
Symp. Blackwell.

126. Krebs. C.T., I. Valiela, G. Harvey and J.M. Teal. 1974.
Reduction of field populations of fiddler crabs by
uptake of chlorinated hydrocarbons. Mar. Pollut.
Bull. 5: 140-142.

127. Valiela, I., J.M. Teal, and W.J. Sass. 1975. Production
and dynamics of salt marsh vegetation and effect of
sewage contamination. Biomass, production and species
composition. J. Appl. Ecol. 12: 973-982.

128. Meany, R., I. Valiela, and J.M. Teal. 1976. Growth,
abundance and distribution of Tarval tabanids in
experimentally fertilized plots on a Massachusetts
salt marsh. J. Appl. Ecol. 13: 323-332.

129. Valiela, I., J.M. Teal, and N.Y. Persson. 1976. Production
and dynamics of experimentally enriched salt marsh
vegetation: below ground biomass. Limnol. Oceanogr.

21: 245-252.

130. Krebs, C.T., and I. Valiela. 1978. Effects of experimentally
applied chlorinated hydrocarbons on the biomass of the
fiddler crab, Uca pugnax. Estuar. Coast. Mar. Sci.

6: 375-386.

131. de Jong, J. 1976. The purification of wastewater with the
aid of rush or reed ponds. In J. Tourbier and R.W.
Pierson, Jr., (eds.). Biological Control of Water
Pollution. University of Pennsylvania Press,
Philadelphia, Pennsylvania.

132. Spangler, F., W. Sloey, and C.W. Fetter. 1976. Experimental
use of emergent vegetation for the biological treatment
of municipal wastewater in Wisconsin. In J. Tourbier
and R.W. Pierson, Jr., (eds.). Biological Control of
Water Pollution. University of Pennsylvania Press,
Philadelphia, Pennsylvania. pp. 161-172.

133. Correll, D.L., M.A. Faust, and D.J. Severn. 1975. Phosphorus
flux and cycling in estuaries. In L.E. Cronin (ed.).
Estuarine Research, Volume 1. Academic Press, New York.
pp. 108-136.

134. Whigham, D.F., and R.L. Simpson. 1976. The potential use of
tidal marshes in the management of water quality in the
Delaware River. In J. Tourbier and R.W. Pierson, Jr., (eds.).
Biological Control of Water Pollution. University of
Pennsylvania Press, Philadelphia, Pennsylvania. pp. 173-186.

125



135.

136.

]37'

138.

139.

140.

141.

142.

143.

144.

Good, R.E., D.F. Whigham, and R.L. Simpson (eds.). 1978.
Freshwater Wetlands: Ecological Processes and Management
Potential. Academic Press, New York.

Khalid, R.A., R.P. Gambrell, M.G. Verloo, and W.H. Patrick,
Jr. 1977. Transformation of heavy metals and plant
nutrients in dredged sediments as affected by oxidation
reduction potential and pH. Volume I: Literature review.
Contract Report D-77-4. U.S. Army Corps of Engineers
Waterways Experiment Station, Vicksburg, Mississippi.

Lunz, J.D. 1978. The uptake of toxic substances by wetland
soils and plants. Paper presented at the National
Symposium on Wetlands, Lake Buena Vista, Florida, November
6-9, 1978.

Tiffin, L.0. 1977. The form and distribution of metals in
plants: an overview. In H. Drucker and R.E. Wildung (eds.).
Biological Implications of Metals in the Environment.

ERDA Symposium Series No. 42. Energy Research and Develop-
ment Administration, Washington, D.C. pp. 315-334.

Jenne, E.A., and S.N. Luoma. 1977. Forms of trace elements in
soils, sediments, and associated waters: an overview of
their determination and biological availability. In
H. Drucker and R.E. Wildung (eds.). Biological Implications
of Metals in the Environment. ERDA Symposium Series No. 42.
Energy Research and Development Administration, Washington,
D.C. pp. 110-143.

Lunz, J.D. T1978. Habitat development field investigations,
Windmill Point marsh development site, James, River,
Virginia; Appendix E: Environmental impact of marsh
development with dredged material: metals and chlorinated
hydrocarbon compounds in marsh soils and vascular plant
tissues. Technical Report D-77-23. U.S. Army Corps of
Engineers Waterways Experiment Station, Vicksburg,
Mississippi.

Drifmeyer, J.E., and W.E. Odum. 1974. Lead, zinc, and
manganese in dredge-spoil pond ecosystems in Virginia.
Environmental Conservation, Vol. 1. pp. 1-7.

Reimold, R., and W.E. Queen, Jr. (eds.). 1975. Ecology of
Halophytes. Academic Press, New York.

Ungar, I.W. 1974. Inland halophytes of the United States.
In R.J. Reimold and W.H. Queen, Jr. (eds.). Ecology of
Halophytes. Academic Press, New York. pp. 235-305.

Ungar, I.W. 1972. The vegetation of inland saline marshes
of North America, north of Mexico. In R. Tuxen (ed.).
Grundfrozen Methoden in der Pflanzensoziologis. W. Junk.
The Hague, The Netherlands. pp. 397-411.

126



145, Small, M.M. 1978. Artificial wetlands as non-point source
wastewater treatment systems. In Proceedings of a
Symposium. Coordinating Council on the Restoration
of the Kissimmee River Valley and Taylor Creek-Nubbin
Slough Basin, Environmental Quality Through Wetlands
Utilization. Tallahassee, Florida.

146. Werblan, Dr., R.J. Smith, A.G. van der Valk, and C.B. Davis.
1978. Treatment of waste from a confined hog feeding
unit by using artificial marshes. In H.L. McKim (ed.).
State of Knowledge in Land Treatment of Wastewater, Vol.
2. U.S. Army Corps of Engineers, Cold Regions Research
and Engineering Laboratory, Hanover. pp. 149-155.

147. Zoltek, J., S.E. Bayley, T. Dolan, and A. Herman. 1978.
Removal of nutrients from treated municipal wastewater
by freshwater marshes. Center for Wetlands, University
of Florida, Gainesville, Florida. 297 pp.

148. McETroy, J.L. 1972. Effects of alternate land-use strategies
on the structure of the nocturnal urban boundary layer.
Preprints, Conference on Urban Environment, Amer. Meteor.
Soc., Philadelphia, Pennsylvania. pp. 185-190.

149, Wiltiams, J.D., and C.K. Dodd, Jr. 1978. The importance of
wetlands to endangered and threatened species. Paper
presented at the National Symposium on Wetlands, Lake
Buena Vista, Florida, November 6-9, 1978.

127



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

128



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.

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

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.

Establish categorical task forces to conduct intensive
reviews of particular subjects such as wetland rating or
wetland mitigation methodology.

Prepare quidebooks on simplified field methods for
wetland field evaluations by agency persconnel.

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

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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